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Air is foe to ultrasound

18th Edition

SHARRISON'S

INTERNAL _ _ o o
MEDICI N = is rapidly dissipated in air,

«Because ultrasound energy

ultrasound imaging is not useful

for evaluation of the pulmonary parenchyma.»

18th edition, 2011



The Comet-tail Artifact
An Ultrasound Sign of Alveolar-Interstitial Syndrome

DANIEL LICHTENSTEIN, GILBERT MEZIERE, PHILIPPE BIDERMAN, AGNES GEPNER, and OLIVIER BARRE
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CARDIOVASCULAR
ULTRASOUND

How | do it: Lung ultrasound

Luna Gargani' and Giovanni Volpicelli’

)
Abstract

In the last 15 years, a new imaging application of sonography has emerged in the clinical arena: lung_ultrasound
(LUS). From its traditional assessment of pleural effusions and masses, LUS has moved towards t@
g

approach of imaging the pulmonary parenchyma, mainly as a point-of-care technique. Although limf




Lung ultrasound
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Lung ultrasound
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Semeiotics

* Lung sliding

* Lung point

* A-lines

* B-lines
 Consolidations

e Pleural effusion



Lung sliding

It is the depiction of a regular rhythmic movement
synchronized with respiration,
that occurs between the parietal and visceral pleura.

OTT 23 2008 18:08
0:00:00.42

Ist Consensus Conference on Pleural and Lung Ultrasound
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Lung sliding: M-mode

The seashore sign




Abolished lung sliding
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Abolished lung sliding

Lab

OTT 23 2008 18:08
0:00:00.42
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Abolished lung sliding

The barcode sign

Lab

PNX 22 FEB 2013 15:52
RIS-B G -
95 mm  XVIM C1/-

ADDOMINALE PRC 8/0/2/6 PRS 6
AC2541 GENERALE




Lung sliding abolished: causes

Pneumothorax
Mainstem intubation

High-frequency ventilation

Massive atelectasis
Pleural adherences
Severe fibrosis

Cardiopulmonary arrest



* Lung sliding

Semeiotics

* Lung point

 A-lines

* B-lines

* Consolidations

e Pleural effusion



Lung point

The physical location where abolished lung sliding
transitions into an area of sliding,
which represents the physical limit of pneumothorax
as mapped on the chest wall

16/07/2009
- OPE - ADDOME 15:50:50

TOSHIE

Ist Consensus Conference on Pleural and Lung Ultrasound



Pneumotorace
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Pneumothorax
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Basic semiotics

* Lung sliding

* Lung point

* A-lines

 B-lines

e Consolidations

* Pleural effusion



A-lines

» Horizontal reverberation of the pleural line
* Normal finding

Ist Consensus Conference on Pleural and Lung Ultrasound



Lung ultrasound
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Basic semiotics

* Lung sliding
* Lung pulse

* A-lines

e B-lines

e Consolidations

* Pleural effusion



B-lines: definition

Discrete laser-like vertical hyperechoic reverberation artifacts,
that arise from the pleural line.

NOY 25 2008 13:11
0:00:00.28

Ist Consensus Conference on Pleural and Lung Ultrasound



B-lines: definition

B-lines are the sonographic sign of the interstitial syndrome

SET 19 2008 08:43
3.5 MHz G 64% 0:00:00.32
14 cm XV C
PRC 7-3-B PRS M
PST 2

ARDIO E PA230 l

Ist Consensus Conference on Pleural and Lung Ultrasound



B-lines: a non-specific sign of interstitial syndrome

SET 19 2008 08:43)
0:00:00.32

Cardiogenic

pulmonary Transudate
oedema
Non-cardiogenic Essudate
pulmonary oedema
Interstitial Essudate
pneumonia
ctoolendo T "4'%‘& i
Pulmonary Collagen

fibrosis




B-lines: clinical applications

- Heart failure
« Diagnosis
* Monitoring and therapy titration

* Prognosis

- Dialysis

- ALI/ARDS




Z-lines
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Z-lines and B-lines
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How to quantify B-lines?

SET 19 2008 08:43A 20 SET 2008 17:47
0:00:00.32 0:00:00.30
XY 1

C
PRS M

ICARDIO E PA230 FACTORY

About 100% = 10 B-lines About 50% = 5 B-lines




Lung ultrasound
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Basic semiotics

* Lung sliding
* Lung pulse
* A-lines

 B-lines

e Consolidations

* Pleural effusion
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Basic semiotics

* Lung sliding
* Lung pulse
* A-lines

* B-lines

e Consolidations

* Pleural effusion




Pleural effusion

PHILIPS

Eco adulti
S5-1
32Hz
16cm

2D
AGen.
Guad. 0
C 50
3/2/0
75 mm/s

3.5 MHz
D 15 cm

PRF -




Which probe?

. Universal probes
Convex, microconvex | / P
- |

Pneumothorax,
pleural and sub-pleural alterations,

Linear probe L
small consolidations

Interstitial syndrome,
pleural effusion,
large consolidations

Cardiac probe



Where to put the probe?

Heart failure Dependent zones

Pleural effusion Costophrenic angles

Pneumothorax Anti-dependent zones

Consolidation Painful zone




How to put the probe?

-~ , ; oblique

longitudinal
scan



A Flemish bat sign

20 NOYV 2014 13
PEN-L G — P 80%
D 9mm XM Ci/-
PRC 8111 PRS 0




Methods

Volpicelli G. Am J Emerg Med 2006



Methods

ANTERO-LATERAL CHEST

Mid- Anterior Mid- Para- ;’(‘)‘;‘;I Para- Mid- Anterior Mid-
axillary axillary clavear sternal space sternal clavear axillary axillary
2
3

4 --

right side
opIs )3




Methods

POSTERIOR CHEST

Posterior Linea Para- Para- Linea Posterior
axillary  scapularis vertebral vertebral scapularis axillary

c7

left side
apis 44614




