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Point-of-Care Ultrasound in Medical Education — Stop Listening
and Look
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In 1816, the French physi-
cian René-Théophile-Hyacinthe
Laennec, inspired by children
communicating by tapping a pin
on one end of a long piece of
wood and listening at the other
end, rolled a “quire” of paper
into a cylinder to listen to the
heart of a sick young woman,
instead of placing his ear directly
on her bare chest. This impro-
vised tool designed to protect a
patient’s modesty evolved into the
wooden instrument that eventu-
ally became the modern stetho-
scope. Nearly 200 years later,
the stethoscope is unique among
medical devices in that it is used
by virtually every type of physician
and, with the exception of elec-
tronic versions offering amplifica-
tion and filtering, has changed
minimally in style and technol-

ogy. A fixture around the necks
of physicians and medical stu-
dents, it endures as an icon of
our profession.

Yet during the past 50 years,

with the advent of faster micro-
processors and improvements in
miniaturization. Now, fully func-
tional ultrasound machines are
available in the form of laptop

diagnostic ultrasc hy has
replaced auscultation as the pri-
mary method of evaluating the
mechanics of the heart and peer-
ing into the abdomen, vascula-
ture, and uterus without expos-
ing patients or fetuses to ionizing
radiation. In cardiovascular medi-
cine, echocardiography is the most
used and cost-effective imaging
method, despite the development
of many other powerful new tech-
nologies. Ultrasound machines
were once uniformly bulky, cart-
like devices that were rolled awk-
wardly around hospital wards
and into cramped patient rooms,
but they have shrunk drastically

computers, and devices with
slightly reduced functionality that
are not much bigger than a
smartphone fit in clinicians’ pock-
ets or palms (see photo).! More-
over, as these devices become less
expensive — they’re currently
priced under $10,000 — they’re
becoming more accessible to phy-
sicians and specialists beyond
radiologists and cardiologists.
Despite some protectionist at-
tempts to restrict the use of new
imaging technologies to profes-
sionals with comprehensive train-
ing, the broadening use of these
devices has served to demystify
and universalize ultrasonography.
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CURRENT CONCEPTS

Point-of-Care Ultrasonography
Définie comme
* Echographie au lit du patient

* Faite par le médecin clinicien pendant I’examen clinique

* Dont les résultats sont immédiats, en temps réel
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3 Usefulness of hand-held ultrasound devices in
ANESTHESIOLOGY( Comparative Diagnostic Performances of Auscultation, kil o ut-0f-hospital diagnosis performed by
b s e Chest Radiography, and Lung Ultrasonography in Acute emergency physicians
Respiratory Distress Syndrome

Daniel Lichtenstein, M.D.," Ivan Goldstein, M.D.,t Eric Mourgeon, M.D.,t Philippe Cluzel, M.D., Ph.D.,%
Philippe Grenier, M.D.,§ Jean-Jacques Rouby, M.D., Ph.D|

Frédéric Lapostolle MD*, Tomislav Petrovic MD, Gilles Lenoir MD, Jean Catineau MD,
Michel Galinski MD_Jacques Metzger MD,_Erick Chanzy MD, Frédéric Adnet MD, PhD

Table 1. Sensitivity and Specificity of Auscultation, Chest — Probabilité diagnostique

Radiography. and Lung Ultrasonography for Diagnosing 3 LG

Pleural Effusion, Alveolar Consolidation, and Diagnostic I @l Chnlque Diagnostic
Alveolar-Interstitial Syndrome in 384 Lung Regions in 32 g g

Critically 11l Patients with ARDS Négatif Positif

10

Chest Lung
Auscultation, Radiography,  Ulirasonography, 0
% % %

Pleural effusion -

7 i ) I
Specificity 90 85 93

Diagnostic 61 47 93 |

Probabilité diagnostique
aprés examen clinique + US =
—aren 57 Diagnostic Diagnostic
Specificity Final Final
Blagriastic Négatif Positif
accuracy
Alveolar-interstitial
syndrome

accuracy
Alveolar
consolidation

Specificity
Diagnostic
accuracy

ARDS = acute respiratory distress syndrome.
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4671 Patients pris en charge/ 24h
=229 Echographies concernant ces patients

Fréquence écho / patients
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- exclut I'hypothése: 7% (17)
- change I'hypothése: 13% (30]
20% (47)
pas d'influence
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15% (35)

Arrét du traitement
6% (13)
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traitement

7% (16)
pas de modification du
traitement
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Impact Diagnostique Impact Thérateutique Impact sur I'orientation
g {Données manquantes 6 (3%)) {Données manquantes 2 (1%))
3 82% (188) 1 47% (107)
R
8 confirmation diagnostique Nouveau traitement — confirme l'orientation
=z
$ 62% (141) 34% (78) 58% {134)
3
o changement diagnostique
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| 27% (s9) |

pas d'influence sur
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How long does it take to perform emergency ultrasound

for the primary indications?

Steven Socransky + Ray Wiss + Gary Bota «

Teresa Furtak

Moyenne

Cardiaque
Abdominal
Y.V.V.\

Pelvienne transpariétale

Published online: 16 November 2010

137.8 s [123.0-162.6]

90.3 s [62.6-118.0]

157.1 s [111.9-202.3]

170.1 s [117.5-222.7]

89.8 s [40.3-139.1]
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Etude Echo day Urgences

Type d’échographie Impact Impact Impact
Diagnostique thérapeutique orientation

Recherche AAA 80% 0% 100%

Echographie de 88% 23% 88%
compression veineuse

DTC 50% 50% 50%

ETT 89% 44% 93%

FAST 80% 9% 81%
Pleuro-pulmonaire 96% 48% 80%
Voies biliaires 75% 35% 90%
Voies urinaires 88% 55% 79%
TOTAL 82% 37% 84%
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ESC GUIDELINES

ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2008

The Task Force for the Diagnosis and Treatment of Acute and
Chronic Heart Failure 2008 of the European Society of Cardiology.
Developed in collaboration with the Heart Failure Association of the
ESC (HFA) and endorsed by the European Society of Intensive Care I Assess symptoms and signs l
Medicine (ESICM)

Yes | ;|" der pulmonary di
| Evaluate by echocardiography |-N°m|
Abnormal |
I Heart falkwe confirmed |
T | Plan treatment strategy
Assess typc,.mcrlfy and |~ /

aetiology using selected
investigations

Figure 5 Evaluation of patients with suspected AHF.
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Connaitre ses limites

Bernard P. Cholley
Antoine Vieillard-Baron

Echocardiography in the ICU:
time for widespread use!
Diagnostic
de I’ensemble
des cardiopathies

Evaluation
hémodynamique
compléte

Détection de dysfonction valvulaire sévere
Evaluation de la réponse au remplissage
Mesure du débit cardiaque et de la PAPs

Détection d’un cceur pulmonaire aigu
Evaluation quantitative de la fonction
systolique ventriculaire gauche (FEVG)

Diagnostiquer un épanchement péricardique important

Reconnaitre une dilatation majeure du ventricule droit
Mesure du diametre de la veine cave inférieure

Reconnaitre une anomalie sévére de contractilité ventriculaire gauche




