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Introduction

‘ 1980 : Intensivistes frangais et danois

Etude & surveillance hémodynamique (a la place du
cathétérisme de l'artére pulmonaire : Swan Ganz)

"USI de I'hopital Ambroise Paré = Pionnier"”

‘ 1990 Utilisation augmentée mais LENTE

v" Normes non standardisée
v Terminologie variée

Pratique = trés utile dés adoption
MAIS |'‘absence de standardisation a contribué :

v' Confusion

v Malentendus

v' Préoccupations soulevées concernant sa
validite.

Dgc de pathologies cardio-vasculaires



Introduction

Dgc de pathologies cardio-vasculaires

‘ 2019 : premiéeres recommandations de la pratique

de |'échocardiographie en USI

GUIDELINES AND STANDARDS

Recommendations for Echocardiography [# cneck for updates
Laboratories Participating in Cardiac Point of
Care Cardiac Ultrasound (POCUS) and
Critical Care Echocardiography Training:
Report from the American Society of
Echocardiography

James N. Kirkpatrick, MDD, FASE, Richard Grimm, DO, FASE, Amer M. Johri, MD, FASE, Bruce J. Kimura, MD,
Smadar Kort, MD, FASE, Arthur J. Labovitz, MD, FASE, Michael Lanspa, MDD, FASE, Sue Phillip, RCS, FASE,
Samreen Raza, MD, Kelly Thorson, MSRS, ACS, RDCS, RCCS, FASE, and Joel Turner, MD, FRCP, Seattle,
Washingron; Cleveland, Obio; Kingston, Ontario and Montveal, Quebec, Canada; San Dicgo and Palo Alto, California;
Stowy Brook, New York, Tampa and Naples, Flovida; Salt Lake City, Utal; Baltiniore, Marviand; Plano, Texas

Journal of the American Society of Echocardiography
April 2020

ETAT DE CHOC +++++++++

Evaluation du patient du profil hemodynamique : rapide,
compléte et au lit du patient

» Identifier rapidement le type de choc
« Précharge & Réactivité au RV
« Fonction systolique ventriculaire (Contractilité, Qc) et

diastolique (Pressions de remplissage droite et gauche)

* Post charge

> Identifier la cause

> Guider les interventions thérapeutiques

> Guider la surveillance hémodynamique



POCUS Cardiaque
Etat de choc

fs

Objecti

)

USI & Bloc

&
O Intérét pronostique de
I'ETT cardiaque

Apport de I'ETT cardiaque
dans le suivi thérapeutique

Apport de I'ETT cardiaque dans
la réanimation liquidienne



Patients & Meéethode
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Patients & Méthodes

Essai clinique prospectif diagnostique randomisé
et double aveugle Comparaison évaluation

‘ 15 exclus G ‘

Groupe 1 (n=33) roupe 2 (n=33)

Clinique Echocardiographique
Etape Evaluation clinique de base Evaluation échocardiographique de
1 compléte base compléte
— J 5
Etape RV : 5 ml/ kg/30 min (30 ml/kg/3h) RV : 5 ml/ kg/30 min (30 ml/kg/3h)
2
/ Mesures PAM + QU/ 30 min Mesures ITVsa + Qc/ 30 min
Etape < Fin évaluation clinique > Fin évaluation
3/ hémodynamique
Si Objectifs atteints Si Objectifs atteints
PAM > 65 mmHg + Qu=> 0,5 ml/kg/h AITVsa>12% +A Qc>15%

Arrét de ’étude a la 3¢™¢ heure



Résultats
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Evaluation de la réeponse au RV

, Repondewr RV
Groupe Effeetf /% W N Tot

. e D9

: Cottle o o 510 09 0
U P Bt 2 1]
dependamce Y% dans Gmu 44 1

B M0 M

Wl o A W W

RR=1,67; ICa9% % [1,14 —2,45]

Apport de I'ETT cardiaque
dans la réanimation liquidienne

Résultats

Effets du RV sur les indices échocardiographiques

chez les repondeurs du GPD

Variables (Movenne/Ecart type)

e — e —
C Avant m‘) ( Aprés R‘V)
S —— O —

FE FG

Onde E

EiA

E/Ea

VCT inspiration

VLT expiration

Index de coellabsibilité VCT (TC VCI)
Surface chambre de chasse {Scc)
Diamétre chambre de chasse (Dec)
ITFsa

FES

Qe

IC

375217

472=152

66.9= 10
732251
1,5=0.3
32=146
212=453
133=43
323189

15.6=19
454=115
48=1
2,6=04

FETVG : fraction d'éfection ventriculaire pauche, Onde E : remplissage rapide, Rapport E/4 ef E/Eq pour mesurer

i fonction diastolique du VG, VCI : veine cave inferieurs, TCFCT



Résultats

- 0AP
Incidents de surcharge Diagnostic principal * Groupe ~ Effectif/ % Total
Oui Non
Ineident durant I'émde Effectf
Dingnostic principal * Gi Effectif / % Total 2
HOIe prapts = Hrotpe ffect Oui Non ’ Controle s doms Gro I 20 A
ns Groupe
Effectif ] 16 21 Groupe ) _ 4.8 95.2 100
Contrile Choc Precharge Effectif 0 23 73
5duns Grope 238 ) 762 100 ,
Groupe septique dépendance % dans Groupe 0 100 100
Choc Précharge Effectif 2 21 23 Effctif
€l
septique dépendance % dans Groupe 8.7 013 100 Total 1 43 .
Effectif 7 37 44 e §7.7 100
Total
% dans Groupe 15,9 24,1 100 p = 0,290
p=0,171 »
Survenue de I’OAP lié au RV selon la RRV
Effectif

25 23
20 ® Sans incident d'OAP
16 m Avec incident d"OAP

0 °
Apport de I'ETT cardiaque 15
dans la suivi thé ti 10 -
ans ia suivi er'apeu ique I
5
1 2 .
0 0 0 — Incident OAP

Répondeur GC  Répondeurs GPD  Non répondeurs  Non répondeurs
GC GPD



Résultats

Heure d’atteinte des objectifs lors du RV

AITV 212 % AQc=>15% HEPAM > 65 mm Hg B Diurése > 0,5 ml/Kg/h
Effectif patient
25 _-'/ e 25 B 25 [ 23 23 -
o 23— 23
20 “23 e 23
11 GPD

15

-

30 min
1h

1h30 min
2h

2h30 min Heure
3h

Apport de I'ETT cardiaque
dans la suivi thérapeutique



Résultats

Evolution de la PAM sous RV Evolution de la diurése sous RV
. ml .
mmHg  ——Base ——30min ——1H 1H30 ——Base =30 min 1H  ———1H30

—2H ——2H30 ——3H 219 ——2H R () [ —T
90 190
180
80 170
160
150
70 140
130
60 120
50 100
40 s
70
30 60
50
20 40
30
10 1 20
0 Patient 10 /_\
1 2 3 45 6 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25 26 123 45 6 7 8 9 1011121314151617 1819 202122232425
Evolution de I'l TVsa sous RV ’L/ _ Evolution du Qc sous RV
min
cm — — i —
——Base = ——30min ——1H 1H30 7 ZBase ‘;’OH';‘O'” én 1H30
1 ——2H ——2H30  ——3H
18 6,5
; : N
15 55 \ | A \
14 \ / \ ~
5 ‘ \ |/ \
13 \ N\
12 45 Y
11 4 \ /\ |
] 10 ‘ | v
Apport de I'ETT ] X |
° 8 3 | !
cardiaque dans la 7 N
° ° 4 ° 6 t ' R
Patient Patient
suivi therapeutique : ' :
1 2 3 45 6 7 8 9 101112 13 14 1516 17 18 19 20 21 22 23 24 25 1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25
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Résultats

Traitement vasopresseur

Noradrénaline (NA®)

Groupe Effctf /% ] g"’“"‘*’é”“ﬁ”‘“’f\b ' Total
Contile %df;ge g:{upz 32033 13,2 1206{)
pidagedpainee I R
fotal %dﬁge (E}I:{upe s?s?s 1;,? 1301{)

p = 0,244

Délai d’introduction de 1a NA® (Test de Student)

Groupe N Moyenne  Ecarttype
Contrale A | Ihllse 19
: v ;
deremratO M o i B ‘ Ih 0 sc | 14
Apport de I'ET T -
cardiaque dans la

suivi thérapeutique

p = 0,949

02/02/2025

Dobutamine®

Groupe Effectif/ % D ”bmmi i Total
- Effectif 24 26
Gro % dans Groupe 923 100
"€ Précharge Effectf 25 25
dépendance % dans Groupe 100 100
Effectif 49 51
Toul % dans Groupe 96 100

Délai d’introduction de la Dobutamine® (Test de Student)

Groupe N Movenne Ecart type
Heure introduction Controle 26 2h30 09
Dobutamine® Précharge dependance 23 0 0
p=0,078

12



Résultats

Mortalité hospitaliere

Survie
o . Mortalité Hospitaliere 100
Dgc principal * Groupe Effectif/ % Total
Effctf 13 3 1 7
Controle
% dans Groupe 857 143 100 .
G 2 os-
e " Précharge Effectif 17 2 E o
septique dépendance % dans Grﬂupe- %1100 F
- E 04-
s 0
Tﬂ&d Eﬁ‘fcrg‘ 3} 44 n L ] _ ':;-;-J'IJUFIE précharge dépendance
% dans Groupe 79,3 2[1:1 100 ] N
p=0332 o] I P o
Groupe contrale | -
0,0
0 5.0 100 150 20,0 25,0 300
J Survie
S Variables Graupe contrdle (%) Groupe précharge dépendance (%)
O Intérét pronostique - o .
(] ° Ours ; 30,
de I'ETT cardiaque . o o5
7 Jours 19 391

28 Jowrs 143 254




Résultats

Risque relatif ~ 95,0% CI pour RR
Moyenne )i
(RR) Inferieur  Supérieur
Age 654 1,034 1,008 1,060 0,009
Dac principal 1.9 8630497 0000 6826+241 0961
Incidents durant
0.1 2402 0,956 6,032 0,062
epretive
IGSIT 388 0,980 0,966 0,994 0,006
Groupe 1.3 0812 0,390 1.691 0378
gSOFA admission 29 2,838 0,349 23053 0329
SOFA admission 712 1,071 892 1.286 0,462

o

O

02/02/2025

Intéret pronostique
de I'ETT cardiaque

Survie cumulée

Fonction de survie a la moyenne des covariables

1,00

0,957

0,90

0,85

0,50

0,754

0,70

=y

20 40 8,0 80 10,0 120 140

J Survie

Fonction de la survie selon la régression de Cox

14
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Discussion

$otl'e étUde

Etat de choc .

Err

» Prédiction de la RRV

» Gestion de
catécholamines

» Survenue des
incidents liés au RV

» Mortalité

» Survie

Apport de I'ETT cardiaque
dans la réanimation liquidienne

\)'\tterature
Etat de choc

ETT cardiaque est efficace dans la
prédiction de la RRV (Gestion RV
+ TRT vasopresseur et inotrope)

Kanji et al, 2014

Lamia et al, 2007

VES (Q¢)

Patient non répondeur ou
non précharge dépendant

Précharge dependance

Precharge



Discussion

$otl‘e étUde \)‘\ttératu re

Etat de choc Etat de choc

ETT cardiaque est efficace dans la diminution de
la survenue des incidents liés au RV

Andrews et al, 2014 Glassford et al, 2014

Marik et al, 2016

» Prédiction de la RRV
» Gestion de VES
catécholamines

» Survenue des
incidents liés au RV

Eau pulmonaire
extr-vasculaire

» Mortalité
» Survie | i Ai81€ 7 Qc et large 7 EPEV
AppOl‘"" de I'ETT card iaque 4 A Gradient PSM-POD &
’ . . o o po __-’f Faible A Pressions de remplizsage
dans la reanimation liquidienne

Précharge

Superposition des courbes de Frank-Starling et Marik-Phillips




Discussion

LIGNESDIRECTRICESDE'ASE ~ JOURNAUX ~ FONDATIONASE ~ RESSOURCES

ADHESION ~ PLADOYER  INIIATVES  EDUCATION
APROPOS

EFFACER LA RECHERCHE

Lignes directrices

e G ~ POCUS and Critical Care Echocardiography
== #:1' Cardiac point of care ultrasound provides rapid bedside diagnosis of
important cardiovascular pathology and is performed by a growing number

of users in a variety...

April 2020

L'échocardiographie =
et d'évaluation d'un patient gravement malade en UST.

= un des meilleurs outils de diagnostic

Avantage

v' Réalisée au chevet du patient (évitant les déplacements
des patients)

v" Fournit des informations en temps réel

v' Aide a prendre des décisions vitales :

 Continuité du RV
Introduction précocedu traitement vasoactif ou

inotrope, ... etfc.



Discussion

National Board of M Register for the 2024 ASCeXAM®!
AEERE & gjjx Click Here to Register
-~

oo | sowoms | o | soomecr | Principales indications de I'échocardiographie (UST)

ADHESION ~ PLADOYER  INITIATVES ~ EDUCATION  LIGNESDIRECTRICESDEL'ASE  JOURNAUX ~ FONDATIONASE  RESSOURCES Récemmen'l' qpprouvées pqr |'Americqn society of echogrqphy
APROPOS

EFFACER LA RECHERCHE

Lignes directrices

> Hypotension ou instabilité hémodynamique
= POCUS and Critical Care Echocardiography > Evaluation de I? VOIer.me.. . . .
S5 E Cardinc point of care ultrasound proviges repid bedide diagnosis of > Douleur thoracique aigué (IDM et complications, embolie
P _:m important cardiovascular pathology and is performed by a growing number pUImonaire)
= == cfueshavne > Evaluation de la fonction systolique VG
_ > Insuffisance respiratoire ou hypoxémie d'étiologie
CEREDeS incertaine
» Traumatisme thoracique
Guidelines > Suspicion de maladie cardiaque
e » Endocardite infectieuse
r 1 i — > Gestes cardiaques non coronaires percutanées (ponction
JON e et ot s e e et péricardique, ablation septale ou biopsie ventriculaire
E‘,,ﬁtTESMEEm by a treating clinician. The current state of cardiac POCUS... dr.oi-re)

September 2024



GUIDELINES AND STANDARDS

Recommendations for Cardiac Point-of-Care W) Check for updates

Ultrasound Nomenclature

James N. Kirkparrick, MDD, FASE (chair), Nova Panebianco, MD, MPH (co-chair),

José L. DMaz-Gomez, MDD, MAS, FASE (co-chair), Srikar Adhikari, MDD, Merri L. Bremer, EAD, RN, ACS, RIS,
FASE, Yuriv S. Bronshrevn, MDD, FASE, Sara Damewood, MD, Madeline Jankowski, BS, ACS, RDCS, FASE,

Table 1 Terminology historically used by different professional organizations

Term

Basic CCE

Basic point-of-care echocardiography in
critical care

Cardiac POCUS

Emergent cardiac imaging
Focused echocardiography
Echo in life support
Emergency echo

Focused transthoracic echocardiogram

Focused echocardiography in life
support

Transthoracic focused cardiac
ultrasound

Thoracic (heart) POCUS

Professional organization

American College of Chest Physicians (ACCP)/CHEST

Small Projects, Audits and Research Projects-Australia/New Zealand (SPARTAN)
Collaborative

Pediatric Emergency Medicine (PEM) Workgroup

Council of Emergency Medicine Residency Directors (CORD)
Danish Society for Emergency Medicine

International Federation for Emergency Medicine (IFEM)

Early term from The World Interactive Network Focused on Critical UltraSound
(WINFOCUS), prior to adoption of FoCUS

Society of Critical Care Anesthesiologists (SOCCA) Working Group
American College of Emergency Medicine (ACEM)

American College of Emergency Physicians (ACEP)

European Federation of Societies for Ultrasound in Medicine and Biology (EFSUMB)

Journal of the American Society of Echocardiography
September 2024



Discussion

POCUS/FoCUS cardiaque ?

« POCUS » « l'acquisition, l'interprétation et l'intégration clinigue immediate Défini au sens large

de l'imagerie échographique réalisée par un clinicien traitant ». Par I'ASE
Point Of Care Utrasound

« POCUS cqrdiqque WYl Recommandé par I'ASE

Utilisation répandue, de sa clarté descriptive et de son utilisation chez les patients adultes et pédiatriques. Il

ne se limite pas a une spécialité, ni a un protocole, ou au lieu de I'examen, ni @ un cadre ou un appareil a
ultrasons spécifique.

3 TV Largement accepté a l'échelle internationale, notamment en dehors des pays du Nord Ameérique.

Guidelines

GUIDELINES AND STANDARDS

38 results found in 1ms

POCUS Nomenclature
‘.: Point-of-care ultrasound (POCUS) involves the acquisition. interpretation,

Recommendations for Cardiac Point-of-Care T —— LASE 'z;z‘::E:;ﬁizzi,f:;?;?::;ef;f:;i:::;:;f:;:;%:zh;z‘u“;ﬁ%‘“g i
Ultrasound Nomenclature September 2024

James N. Kirkpatrick, MDD, FASE (chair), Nova Panebianco, MD, MPH (co-chair), Journal of the American Society of Echocardiography
José L. Diaz-Gomez, MDD, MAS, FASE (co-chair), Srikar Adhikari, MD, Merri L. Bremer, EAD, RN, ACS, RDCS, Seotember 2024
FASE, Yuriy S. Bronshreyn, MD, FASE, Sara Damewood, MD, Madeline Jankowski, BS, ACS, RDCS, FASE, Spdsllner



Discussion

Nomenclatures ? Cardiac Ultrasound Nomenclature for a Continuum of Patient Care
MODALITY
Ultrasound -Assisted ~  ~—o N 'z '_‘_A SN AND INYENY
UAPE . ~ .-
Physical Exam f | TREATING CLINICIAN
By Ultrasound-Assisted
| PHYSICAL Physical Exam (UAPE)
POCUS/ FoCUS cardiaque Bgsique i EXAM | Lisinple cardiac survey/focused, repeatable 4

Poi i i o e

oint of Care Ultrasound cardiaque basique ’ SR Basic Cardiac

Focused cardiac ultrasound N\ POCUS/FoCUS
i Cardiac POCUS

i
Cardiac i G
CCE Critical Care Echocardiography Ultrasound & (Answers clinical questions
I 2 for diagnostic purposes) Advanced Cardiac
E O IMAGING TEAM POCUS
. | O i (Including Critical Care
Consultative Echography p & CONSUl:TATIVE Echocardiography and
E Echocardiography Targeted Neonatal
| Comprehensive or Limited Echocardiography)
L l\ i, (Full-feature diagnostic imaging)

Guidelines

GUIDELINES AND STANDARDS 35 results found in 1ms
r ﬁ POCUS Nomenclature
Point-of-care ultrasound (POCUS) involves the uisition, interpretation.
- " - and immediate clinical integration of ultrasono, hic ima erformed
Recommendations for Cardiac Point-of-Care | M) Check for updates I ASE ' by o trenting clinician. The current state of oy i e

Ultrasound Nomenclature September 2024

James N. Kirkpatrick, MDD, FASE (chair), Nova Panebianco, MD, MIPH (co-chair), Journal of the American Society of Echocardiography

José L. Diaz-Gomez, MDD, MAS, FASE (co-chair), Srikar Adhikari, MD, Merri L. Bremer, EAD, RN, ACS, RDCS, September 2024

FASE, Yuriy 8. Bronshreyvn, MD, FASE, Sara Damewood, MD, Madeline Jankowski, BS, ACS, RDCS, FASE,



Discussion

Nomenclatures ?

Table 1 Terminology historically used by different professional organizations

Term

Professional organization

Basic CCE

Basic point-of-care echocardiography in
critical care

Cardiac POCUS

Emergent cardiac imaging

Focused echocardiography

Echo in life support

Emergency echo

Focused transthoracic echocardiogram
Focused echocardiography in life
support

Transthoracic focused cardiac
ultrasound

Thoracic (heart) POCUS

American College of Chest Physicians (ACCP)/CHEST

Small Projects, Audits and Research Projects-Australia/MNew Zealand (SPARTAN)
Collaborative

Pediatric Emergency Medicine (PEM) Workgroup

Council of Emergency Medicine Residency Directors (CORD)
Danish Society for Emergency Medicine

International Federation for Emergency Medicine (IFEM)

Early term from The World Interactive Network Focused on Critical UliraSound
(WINFOCUS), prior to adoption of FoCUS

Society of Critical Care Anesthesiologists (SOCCA) Working Group
American College of Emergency Medicine (ACEM)

American College of Emergency Physicians (ACEP)

European Federation of Societies for Ultrasound in Medicine and Biology (EFSUMB)

GUIDELINNES AND STANDARIDS

Recommendations for Cardiac Point—-of-Care M) _Gheck for updates

Ultrasound Nomenclature

James IMN. Kirkparrick, MDD, FASE (chair), Nova Panebianco, MID, MPH {(co-chair),
José L. DMaz-Gomez, MID, MAS, FASE (co-chair), Srikar Adhikari, MDD, Merri L.. Bremer, EAID, RN, ACS_ RIDCS, 5 tember 2024
FASE, Yuriv 5. Bronshrevn, MDD, FASE, Sara Damewood, MDD, Madeline Jankowski, BS, ACS, RIDCS, FASE, epte

Journal of the American Society of Echocardiography



Nomenclatures ?

Discussion

Table 2 Comparisons between cardiac ultrasound exam types

Ultrasound -assisted physical
|xam

Basic cardiac POCUS/FolUS

Advancad cardiac POCUS (including OCE
and THE)

Consultative transthoracic
achocardiogram
(eomprehensive and limited)

Clinician performing the exam
{intrinsic differences)

Documentation of findings
(intrinsic differences)

Ultrasound imaging modalities
used in each exam (practical
differences)

Suggested wording for
documentation (practical
differences)

Exampiles of additional
ultrasound exams,
documented separately

Routine image archiving (intrinsic

Recommmendations for Cardiac Poimnt—-of-Care

Patient's treating clinician
Frogress note

B-mode (grayscale) imaging

Ultrasound was used at the
discretion of the treating
clinician to auvgment the
physical examination.
Findings included

Lung ultrasound

Lower extremity vein ultrasound

Abdominal acrta ultrasound
FAST

Mot required except for guality

Patient's treating clinician

Patient’s treating clinician

Procedure note or procedure section of progress note

B-mode (grayscale) imaging
M mode
Color Doppler

-
-

A basic cardiac POCUS exam was
performed for the indication of

by a trained clinician
following a dedicated protocol
{parastemnal long- and short-
axis, apical 4-chamber,
subcostal views, and volurme
assessment (e.g. IVC size and
collapsibility/distensibility))
using the following modalities:

O B mode (grayscale)

O M mode

O Color Doppler

Image quality was

O Excellent

O Good

O Fair

O Poor

Procedural findings

Conclusions

B-mode (grayscale) imaging
Color/spectral Doppler
Speckle-tracking strain
Three-dimensional
Agitated saline
Ultrasound-enhancing agent imaging
An advanced cardiac POCUS examy
CCE/TMNE was performed for the
indication of by a trained clinician
following a dedicated protocol
{parastemal long- and short-axis,
apical 4-chamber, subcostal views,
and volume assessment (e.g. IVC size
and collapsibility/distensibility)) using
the following modalities:

B mode (grayscale)

M mode

Color Doppler

Pulsed-wave Doppler

Continuous-wawe Doppler

Three-dimensional

Speckle-tracking

Agitated saline

Ultrasound-enhancing agent

I+ 1+ 14 14

goooobooo

Image quality was

Procedural findings,
Conclusions

Required except when not feasible due to resource limitations
CCGUUIEL ITNES  ANID S TANIMDOARIDOS

Separate consultative team

Formal structured report

Per ASE
Recommendations for
Cuality
Echocardiography

Laboratory Operations,

reports must include:

= Demographics

e Reason for the

examination

= Statement of image

quality

= Echocardiographic

findings (measurements

and qualitative findings)

= A summary statement

(salient findings and

abnormalities correlated to

exam indication and
compared to prior studies)

) Checlk for upciates

Journal of the American Society of Echocardiography
September 2024

Ultrasournd MNomenclature

FTames IN. Kirkparrick. MI», FASE (chair). Nowva Pancbhianco., MI>, MPEL (co-chair),
Fose I.. IDfam-—Cidmez. MID>, MAS, FASE (co-chair ). Srikar Adhikari, MMI>, Merri L. Bremer, EdID, RN, ACS, RID>CS,
FASE. Yuariv S. Bronmnshteviz, SID, FASE . Sara IDarmceasweserel. MILT >, Mlacdelime Tankorwski,. I3S. MO IR1I»C e =
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Case report | Open access | Published: 24 August 2022

A simple algorithm for differential diagnosis in
hemodynamic shock based on left ventricle outflow tract
velocity—time integral measurement: a case series

J. Mercadal, X. Borrat, A. Herndndez, A. Denault, W. Beaubien-Souligny, D. Gonzélez-Delgade, M. Vives

=]

on behalf of the Spanish Critical Care Ultrasound Network Group

The Ultrasound Journal 14, Article number: 26 (2022) ‘ Cite this article

21k Accesses ‘ 11 Citations ‘ 214 Altmetric ‘ Metrics

I <16cm|

I

RV function impaaired?

VTI-based algorithm
in hemodynamic shock

Clinical signs of shock

Cardiovascular system forward flow

v
LVOT/RVOT VTI measurement

| 16-20cm |

RE-EVALUATE BASED ON
CLINICAL PROGRESSION

| >=20 cm I

PDistributive Shock

Tx- Vasopressors +/-
reevaluation based on
clinical progression

Cardiac Tamponade

- Moderate-to-severe pericardial effusion
- Collapse of RA or RV
- Dilated IVC with no variation

Tx:- filuids + pericardial drainage +/- surgery

Causes: Sepsis,
anaphylaxis, SIRS
(post-CPB, post major
surgery, pancreatitis,
post MI, post massive
transfusion)

Obstructive Shock
- RV/LV area ratio >1

I

-TAPSE <l4mim

- Paradoxical IVS

Asthma)

- Dilated IVC with no variation

Causes: Massive PE, Tension pneumothorax, decompen-
sated chronic PHTN, acute Cor Pulmonale (ARDS, COPD,

LV function impaired?

[F=a] ]

|

Cardiogenic Shock
- Visual dilated LV

Cardiogenic valvular Shock
- Acute massive-severe MR/JAR
- Critical AS and MS

(assessed by 2D and CFD)
Tx: Inotropes +/- vAsSopressors +/-
vasodilators +/- IABP +/-
cardiac surgery

- Visual LVEF < 40%

(moderate-to-severe dysfunction)

Causes: Sepsis, stress cardiom-
yopathy, MI, decompensated
previous cardiomyopathy, RV
infarction, myocarditis.

Valvular function impaired?__———— . Fluid Responsiveness?

| |

Arrhythmia/Spontaneocously breathing
- VTI increase >12% by PLRT

- VTI increase >10% by

- mini-fluid challenge

Mechanical Ventilation

-IVC distensibility >13%
-Aortic VTI or Peak
Velocity variation >10%

Hypovolemic Shock
Tx: Fluids or RBC transfusion

Causes: Bleeding, excessive
extraction by CRRT or GI losses




Discussion

Visual assessment of LV/ RV size and function

l

Assessment of stroke volume

{

l

LVOT VTI <18 cm

LVOT VTl = 18 cm

|

[(PE, tamponade, dynamic LVOT/mid-cavitary obstruction)

Obstructive shock

J Vasoplegic shock

!

Assess LV filling pressures

G:ho signs of A LV filling pressures: \
-E/A>2

- Septal e’< 8 cm/sec,

- Lateral ¢’ < 10 cm/sec

-Efe’>15

- LA volume = 34 mL/m?
-PVflowS/Dratio<1

- LA strain < 20%

kl.US: Bilateral symmetrical B lines pathery

|

|

Elevated

Normal

Cardiogenic shock |

Normal
——p| Check LVEDA
Reduced
Hypovolemic shock




Discussion

Visual assessment of LV/ RV size and function

¥

Assessment of LV filling pressures

Echo signs of normal LV filling pressures:

- Septal e’ > 8 cm/sec

- Lateral e’ > 10 cm/sec

- LA volume < 34 mL/m?
-PVflowS/Dratio>1

- LUS: Bilateral predominant A lines pattern

l l

Normal

Elevated

Gcho signs of A LV filling pressures: \
-E/A>2
- Septal e’< 8 cm/sec,
- Lateral e’ < 10 cm/sec
-E/e’'>15
- LA volume = 34 mL/m?
-PVflowS/Dratio<1
- LA strain < 20%

- LUS: Bilateral symmetrical B lines pattern
S 0/

Assessment of RV and Pulmonary artery

Hydrostatic pulmonary edema

(2 RV size \

b1

- D-shaped LV
- N RV free wall contractility

Abnormal

-TAPSE<1.5cm

- 71 Pulmonary artery systolic pressure

- N Pulmonary artery acceleration time
(Thrombus in deep veins / in transit J

Normal —D[Assess for Intracardiac shunt (Bubble study)]

Pulmonary Embolism

1

Normal

l LUS

Pneumonia
Atelectasis
Pneumothorax




Conclusion

Outil diagnostique idéal
Non invasif
Précis & Fiable

Disponible au lit du patient

Réalisable sans conditions spécifiques

But diagnostique & Thérapeutique







