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Lung ultrasound has greater accuracy than conventional respiratory assessment
tools for the diagnosis of pleural effusion, lung consolidation and collapse:
a systematic review
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Table 3
Pooled results for the diagnostic accuracy of CXR and LUS in the diagnosis of
consolidation and pleural effusion, using CT as the reference standard.

Pathology Test Sensitivity (%) Specificity (%) DOR AUC
(95% CI) (95% CI)
Consolidation CXR 53 (3510 70) 53 to 91) 4.29 0.69

Pleural effusion CXR 42 (32 to 53)
LUS 91 (83 to 96)

67 to 90) 2.79 0.57

78 (

LUS 92(78t097)  92(70t098) 16022  0.96
81 (
92 (

82 to 97) 134.61 0.96

AUC = area under the curve, CT = computed tomography, CXR = chest radiograph,
DOR = diagnostic odds ratio, LUS = lung ultrasound.
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Hypotheses clinigues du patient aigu

Atélectasie Pneumopathie

Diagnostic écho ronCe




Sémiologie : points cles

Normal lung surface Interstitial syndrome Lung consolidation Pleural effusion

Lichtenstein D. Whole Body
Ultrasonography in the
Critically lll. Paris: Springer-
Verlag; 2010.

98% 95% 0%
AlR/fluid AlR/fluid air/FLUID no air/FLUID
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Lichtenstein D. Whole Body Ultrasonography in the Critically Ill. Paris: Springer-Verlag; 2010.
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Epanchement pleuradl
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Et le diaphragme ¢
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Echographie du diaphragme - Excursion

Midline

Testa A, et al. Ultrasound in Medicine and Biology. 2011
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Echographie du
laphragme -
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Echographie du diaphragme - Epaississement

Le Neindre A, et al. Diaphragm function in
patients with sepsis and septic shock:

A longitudinal ultrasound study.
Australian Critical Care 2022
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Ameélioration du diagnostic
en kinésitherapie



Opacité radiologigue : ex d'un cas

clinigue

Physiotherapist-initiated lung ultrasound to improve intensive care
management of a deteriorating patient and prevent intubation: a case
report

Maja Leech, 85, MPT', Bernie Bissett, 8SPT fHong'~, Marta Kot, MD, PabipEcho”, and George Ntoumenopoulos, 8seT, PhD*

PHYSIOTHERAPY THEORY
and PRACTICE

CASE REPORT

Diagnostic radiologique : atélectasie



Opacité radiologigue : ex d'un cas

[ ] ®
C ‘ | n I q U e Physiotherapist-initiated lung ultrasound to improve intensive care
management of a deteriorating patient and prevent intubation: a case

report

Maja Leech, 85, MPT', Bernie Bissett, 65PT Hons)'~, Marta Kot, MD, PgDipEcha”, and George Ntoumenopoulos, 85T, Pho*

PHYSIOTHERAPY THEORY

Lung Collapse " Pleural Effusion and PRACTICE

CASE REPORT
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Situation clinigue typigue

* Patient avec symptomes respiratoires aigus
* Abolition du murmure vésiculaire
e Matité
* Diminution de la mobilité thoracique

* Localisé aux bases pulmonaires

* +/- opacités radiologiques

Selot Kinésither Rev 2017



Epanchement pleural ¢
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Evaluation du niveau d’'aération

Recrutement alvéolaire?

non

perinflation manuelle

i Evaluer le diaphragme
ou ventilateur

Positionnement

Atélectasie Pneumonie




Fonction diaphragmatique

Dysfonction du diaphragme?

oui

non

Suivi récupération

Se référer au MD

Ex.: IMT




Guider la kinésithérapie
respiratoire



Monitoring de |'aération pulmonaire

Bedside Ultrasound Assessment of Positive
End-Expiratory Pressure-induced Lung Recruitment

Belaid Bouhemad', Hélene Brisson', Morgan Le-Guen', Charlotte Arbelot!, Qin Lu', and Jean-Jacques Rouby’

AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 183 2011

Ultrasound assessment of antibiotic-induced pulmonary reaeration
in ventilator-associated pneumonia*

Bélaid Bouhemad, MD, PhD; Zhi-Hai Liu, MD; Charlotte Arbelot, MD; Mao Zhang, MD;
Fabio Ferarri, MD, PhD; Morgan Le-Guen, MD; Martin Girard, MD; Qin Lu, MD, PhD;
Jean-Jacques Rouby, MD, PhD Crit Care Med 2010 Vol. 38, No. 1

Ultrasound Assessment for
Extravascular Lung Water in Patients
Undergoing Hemodialysis*

Time Course for Resolution CHEST/136/6/ JUNE, 2000

Vicki E. Noble, MD, RDMS; Alice F. Murray, MBChB; Roberta Capp, MD;
Mary H. Sylvia-Reardon, RN; David J. R. Steele, MD; and
Andrew Liteplo, MD, RDMS
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MINERVA MEDICA COPYRIGHT®

CASE REPORT

Chest ultrasounds to guide manual reexpansion of a
postoperative pulmonary atelectasis: a case report

F. CAVALIERE, D. BIASUCCI, R. COSTA, M. SOAVE, G. ADDABBO, R. PROIETTI

Institute of Anaesthesia and Intensive Care of the Catholic University of the Sacred Heart, Rome, Italy



Figure 2.—Chest ultrasound images obtained with a longi-
tudinal scan on the left median axillary line during manual
recruitment. A) A large pulmonary consolidation (c) right to-
wards the gastric cavity filled with fluid (s); a modest pleural
effusion is apparent over the diaphragm (dotted linc). B) In the
initial phase of alveolar recruitment, a vertical line (b) arises
from consolidated pulmonary tissue, probably resulting from
the increasing gas volume inside the atelectasis. C) The hyper-
echogenic pleural line (p) and a series of A-lines (a) suggest that
complete alveolar recruitment has been achicved.
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Diagnostic Monitoring
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Monitoring échographique du
ecrutement alvéolaire

Bedside Ultrasound Assessment of Positive

End-Expiratory Pressure-induced Lung Recruitment
Belaid Bouhemad', Hélene Brisson', Morgan Le-Guen', Charlotte Arbelot', Qin Lu', and lean-lacques Rouby’
AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 183 2011

4C \tﬁ,‘ -







Sevrage de la ventilation mécanigue

Intensive Care Med
DOI 10.1007/s00134-016-4245-3

REVIEW

Ultrasonography evaluation during the W) e
weaning process: the heart, the diaphragm, the

pleura and the lung

P.Mayo'", G. Volpicelli?, N. Lerolle®, A. Schreiber?®, P. Doelken® and A. Vieillard-Baron®#




WEANING PROCESS

Before SBT During SBT After a failed SBT
Detect high-risk patients Predict weaning success Diagnose cause of failure
1- ECHOCARDIOGRAPHY 1- LUNG US 1- ECHOCARDIOGRAPHY
- Moderate to severe LV diastolic impairment . - No lung de-recruitment - CPE
(E’<8cm/s, E/AD.8-1.50r >2) (LUS score) (elevated LV filling pressure)
- Preload-independency
- LV systolic dysfunction (LVEF < 40%)
- Obstructive CM 2- DIAPHRAGMATICUS 2- LUNG US
- Nodiaphragmatic dysfunction - Lung de-recruitment

(excursion and thickening during inspiration)  (LUS score)

2- LUNG/PLEURAL US

-Alteration in lung aeration

(LUS score)

- Pleural effusion related lung consolidation
Fig. 1 Potential utility of ultrasonography for evaluation of spontaneous breathing trial. A pulsed wave Doppler late mitral valve inflow velocity, E
pulsed wave Doppler early mitral valve inflow velocity, e’ mitral annular tissue Doppler velocity, LUS lung ultrasonography score, LV left ventricle, PLR
passive leg raise, SBT spontaneous breathing trial. Results of the SBT may differ according to whether a T-piece or pressure support ventilation with
PEEP (PSV 7 cmH,O/PEEP 0 or 5 cm) is used. Use of T-piece during the SBT may be associated with precipitation of cardiac failure when compared to
the SBT performed with PSV, so the operator should consider this confounder when interpreting ultrasonography results [4]




International Journal of Nursing Studies 117 (2021) 103890
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(B) Forest plot of sensitivity and specificity for diaphragm excursion,
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Fig. 3. Forest plot of sensitivity and specificity
[A) Forest plot of sensitivity and specificity for diaphragm thickening fraction
(B) Forest plot of sensitivity and specificity for diaphragm excursion,



Quel impact de I'échographie en
kinésitherapie respiratoire ¢

Critical care

Original research

Thoracic ultrasound influences physiotherapist’s
clinical decision-making in respiratory management
of critical care patients: a multicentre cohort study

Aymeric Le Neindre 12 Louise Hansell** Johan Wormser > Andreia Gomes Lr:Jpes,6
Carlos Diaz Lopez,” Christophe Romanet,” Gerald Choukroun,® Maxime Nguyen @ ,’
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Quel impact de I'échographie en

kinésithérap

I Hypoxemic patient I

Clinical examination and complementary tests reading
(Chest radiography, biological sample, chest CT-scan
if available) by the clinical physiotherapist

Caollection of the
clinical diagnosis
by the
physiotherapist

Respiratory deficiency(ies) diagnosis by the
clinical physiotherapist

Concordance

Choice of physiotherapy treatment modality(ies)
by the clinical physiotherapist

Collection of the
thoracic
ultrasound
diagnosis

e

r

Lung and diaphragm ultrasound performed by
the physiotherapist-ultrasonographer

Thoracic ultrasound results transmitted to the
clinical physiotherapist
(Report with ultrasound diagnosis and ultrasound findings)

Choice of physiotherapy treatment modality(ies)
by the clinical physiotherapist

Caollection of
physiotherapy
treatment
modality(ies)

L 4

Modification

3

Figure 2 Detailed study flow and timing.

Collection of
physiotherapy
treatment finally
implemented

respiratoire ¢

From May 2, 2017 to November 18, 2020

8272 admissions in the 4 ICUs

2351 patients screened
for eligibility

[
[
[

153 patients included
Forcilles’ Hospital: 52
St. Joseph’s Hospital: 49
University Hospital of Dijon: 14
St. Vincent’s Hospital: 38

1370 with Sp0O2/Fi02 ratio > 315
237 with absence of chest X-ray < 12 hrs
221 ultrasonographer not available
209 clinical physiotherapist not available
44 impeding death

25 ultrasonography not feasible
24 other reasons

23 not first chest physiotherapy session
19 discharged < 24hrs
15 with contraindication for chest physiotherapy

11 refusal to participate /

[ - 2 without physiotherapist's assessment ]

151 patients receiving physiotherapist's assessment

- D ——
etained airwa .
" bl Pneumonia Pleural effusion Pneumothorax
secretion —
n=57 n=18 n=0
n=9
. \—J
( 2
Bronchospasm Obstruciive Pulmonary Diaphragm
i — atelectasis edema — dysfunction
& n=14 n=20 n=5
Reduced aeration at
the most dependent Norml / o
jungareas —_— conclusion
n=12 n=12
. s . 3
151 patients receiving lung and diaphragm ultrasound
Assessment of concordance between clinical and ultrasound diagnosis )




Quel impact de I'échographie en
kinésitherapie respiratoire ¢

151 patients receiving lung and diaphragm ultrasound
Assessment of concordance between clinical and ultrasound diagnosis

Agreement n = 55 Disagreement n = 96

Chest physiotherapy management change n = 93
No indicati 1 i 1 ] Tracheal A i Inspirat )
o indication rachea nspirato
h PEEP/CPAP/NIV che Py
or CPT =93 5104 suctioning muscle training
n=8-5 n= n=36->34 n=4->4
\ S . v \ J .
Referts 3 { N f N s \
inti:sriuist Hyperinflation Inhaled therapy Positioning
n=14->17 n=6->5 n=142 - 153
n=13-> 18
J \ J \, J \, J
( ( ) ( Forced h ' ™\
o Mechanical in- - Early
Monitoring saiif st expiratory o s
n=14 >17 S techniques mobilization
¥ L o \__n=18->19 | =324

Figure 3  Study flow chart. Arrows indicate change in chest physiotherapy treatment frequencies after thoracic ultrasound. CPAP, continuous
positive airway pressure; CPT, chest physiotherapy; ICU, intensive care unit; NIV, non-invasive ventilation; PEEP, positive end-expiratory pressure.



Quel impact de I'échographie en
kinésitherapie respiratoire ¢

Variable N | Odds ratio p

CHD no 106 . Reference
yes 30 '—I—' 0.25 (0.07, 0.74) 0.017

Certainty no 51 . Reference
yes 85 il | 3.28 (1.30, 8.71) 0.014

Reason for respiratory 81 - Reference
admission  medical 36 “I—‘ 0.68 (0.25, 1.78) 0.436
surgical 19| —l— 0.12 (0.02, 0.60) 0.019

Clinical alveolar 70 . Reference
diagnosis  No parenchymal 22 | —il— 0.06 (0.01, 0.26) <0.001
no ventilation 44 ‘-I-' 0.26 (0.09, 0.69) 0.008
Heart rate 136 . 1.02 (1.00, 1.04) 0.115

001002 005010205 1 2 §

Figure 4. Forest Plot of Multivariate Analysis of Factors Potentially Associated with Diagnosis Concordance.
Abbreviations: CHD, chronic heart disease; Certainty, Is the physiotherapist certain in his diagnosis?;
Reason for admission, respiratory, surgical or medical (other medical reason); Clinical diagnosis is
aggregated as alveolar (alveolar pathologies: pneumonia or edema) or no parenchymal (no parenchymal
lesions: airway retained secretions, bronchospasm, normal) or no ventilation (no lung ventilation:
atelectasis, effusion, pneumothorax, reduced aeration at the most dependent parts, diaphragm dysfunction).



Quel impact de I'échographie en
kinésitherapie respiratoire ¢

Table 2 Reasons for major change of chest physiotherapy treatment

Treatment change considered as major n=38 (41)
Alveolar recruitment vs ACT, n (%) 4 (4)

No CPT vs CPT, n (%) 2(2)
Change of laterocubitus side, n (%) 8 (9)
Refer to MD vs CPT, n (%) 9(10)
Alveolar recruitment vs inhaled therapy, n (%) 1(1)

CPT vs no CPT, n (%) 11(12)
IMT added to initial treatment, n (%) 3(3)

Finally implemented versus initially planned chest physiotherapy treatment.
ACT, airway clearance techniques; CPT, chest physiotherapy; IMT, inspiratory muscles training; MD,
medical doctor.



Avantages et limites

Smith et al. The Ultrasound Journal (2022) 14:24 :
https://doi.org/10.1186/513089-022-00266-6 0 Th S U ItraSO un d JOU rna l

REVIEW Open Access

. ®
A proposed framework for point of care Gt
lung ultrasound by respiratory physiotherapists: DocUS
scope of practice, education and governance Point of Care

Ultrasound

Mike Smith" ®, Simon Hayward? and Sue Innes®

EDUCATION &
COMPETENCY

Fig. 1 PoCUS framework triangle. Concept by Dr Mike Smith (Cardiff
University, UK), created by Dan Molloy (freshwater.media), copyright
2021 Dr Mike Smith
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) | Table4

( Q Barriers to gaining competence in LUS for participants who had performed at least 1
o LUS (n = 20).

Australian Critical Care

journal homepage: www.elsevier.com/locate/aucc ——

0O,
Research paper Data presented as n (%)

Barriers and facilitators to achieving competence in lung ultrasound: Unable to devote adequate time to 11 (55)
A survey of physiotherapists following a lung ultrasound training performing LUS due to clinical load
course Lack of supervision 10 (50)
Louise Hansell, BSc Physiotherapy ", Maree Milross, PhD ", Anthony Delaney, FCICM, Insufﬁaent trammg. ) 6 (30)
PhD * <% David H. Tian, PhD *, Arvind Rajamani, FCICM, PhD ", Lacking confidence in skill 5(25)
George Ntoumenopoulos, PhD Ultrasound machine onsite, but 3(15)
not available to physiotherapist
LUS for physiotherapists not supported 2 (10)

by medical staff

No ultrasound machine available 0
Patients unavailable or not willing to participate 0
Other
Unaware of requirements to gain competency 2(10)
Not working in a clinical physiotherapy environment 2(10)
Suitable probes not available 1(5)

LUS, lung ultrasound.



Avantages

e Non invasive
e Absence de radiation
* Répétable

* Précision augmentée comparé a la RX thoracique dans la plupart des
pathologies respiratoires aigues

 Outils clinique et de recherche



Conclusion




Avez-vous des questions ?

aymeric.leneindre@gmail.com



mailto:Aymeric.leneindre@gmail.com



