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ACR!!!

- NORMAL EKG!!

- NORMAL OR HYPERKINETIC HEART
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Thoraco-abdominal trauma

“FREE FLUID”
peritoneum 
pericardium 
pleura
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Basics of Lung Ultrasound
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GOALS
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SEMEIOTICS
Real anatomic images  no air

Artifactual images  air

RATIONAL
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convex  (3,5 – 5 MHz)

Linear (7-10 MHz)                                                        sector (3,5 – 5 MHz)
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The “BAT SIGN”
Lichtenstein D. Crit Care Med 2007 Vol. 35, No. 5 (Suppl.)
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Tess acq (cute-sott..)
costa costa

Caravaggio 
“Narciso”, 1599
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M-MODE

Lichtenstein D. Crit Care Med 2007 Vol. 35, No. 5 (Suppl.)
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Pleuric line

Sliding 

A line

Normal
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SLIDING
Sliding 

A LINE 
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Lung US

Air

Septa Air

Septa

Chest wall

A-lines

B-lines
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A-linesB-lines
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WaterAir

Bicompartmental organ (tissue and air)
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Bicompartmental organ (tissue and air)

Water

Air

Lung deflation

Increase of fluids

Heart failure?

Pneumonia?

Renal failure?

Dysventilation?

COPD?

PE?

PNX?

TRAUMA?
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US signs of pleural effusion



Aria

Acqua
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versamento
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LIQUID

costacosta
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CHARACTERISTICS

- A pleural effusion with internal echoes 
suggests that it is an exudate or hemorrhage

- While most transudates are anechoic, some 
exudates are also anechoic.



Characteristics

Yang PC. AM J RADIOL 1992

ANECHOIC HOMOGENEOUSLY ECHOGENIC

COMPLEX, NON SEPTATED / SEPTATED



Vignon P, CRIT CARE 2005.

Roch A, CHEST 2005

End Expiratory IP Distance  
5th intercostal space   > 50 

mm
> 500 ml

End Expiratory Basal IP 
Distance  > 45 mm (DX)     

> 50 mm (SX)
> 800 ml
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*

“White lung” ?

tonianile@gmail.com
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How to exclude PTX

PTX



lung

Normal

Collapsed 
lung

PNX

PNEUMOTHORAX

AIR

WATER

Which kind of Air is there beneath the pleura?
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AIR

No sliding
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LUNG SLIDING LUNG PULSE

B-LINESCONSOLIDATION

(NPV = 100%)

Patterns Excluding PTX















Interfaccia aria-acqua con
artefatti statici (no polmone a parete)

-No sliding

PNX:?

-Stratosfera in M-mode tonianile@gmail.com



Emphysema
Pleural Adhesions 
Very low lung compliance

Attention!
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PATTERN NORMALE PNEUMOTORACE

No sliding ..no sabbia!
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Outline

How to confirm PTX



Adapted from: Lichtenstein DA. INT CARE MED 2000.

Collasso

“LUNG POINT”

ESPIRAZIONE ISPIRAZIONE
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Adapted from       

collapsed
Lung

The “Lung Point”
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Lichtenstein DA. CRIT CARE MED 2005.

Pneumothorax 
Algorithm
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“FREE FLUID”
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FREE FLUID?
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Dx

Sx
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RENAL RESISTIVE INDEX 

tonianile@gmail.com



Indici di 
resistenza renale
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(VPS) – (VTD)        

                 (VPS)

Normal < 0,7
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Thoraco-abdominal trauma?
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GRAZIE
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