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Our current approachOur current approachOur current approachOur current approach



Lung ultrasonographyLung ultrasonographyLung ultrasonographyLung ultrasonography

• Air/liquid interface with high acousticAir/liquid interface with high acoustic 
impedance from which arise artifacts

• First few centimeters are evaluated (chest• First few centimeters are evaluated (chest 
wall, pleura, and lung parenchyma)
Th l i t l th i li ti f• The goal is not always the visualization of 
lung structures but the interpretation of 

ti tif tacoustic artifacts



Content of the lungContent of the lungContent of the lungContent of the lung



Content of the lungContent of the lungContent of the lungContent of the lung

Pleural effusion

Interstitial edema

Pneumothorax

Pneumonia



Pulmonary ultrasound: approachPulmonary ultrasound: approachy ppy pp
1- Linear + phased-array transducer (3.5-10 MHz)
2- Low-moderate gaing
3- 5-8 cm depth
4- Scan longitudinally the lung (4 to 6 regions/lung)
5- Complete with venous analysis

Anterior regions (1-2): pneumothorax (98%) 
interstitial syndrome

Lateral regions (3-4):  pleural effusion
consolidations
phrenic nerve function



Nomenclature: sliding lungNomenclature: sliding lungNomenclature: sliding lungNomenclature: sliding lung

• Horizontal movement of the pleural lineHorizontal movement of the pleural line
• 5 mm below the rib line

H h i ( hit )• Hyperechoic (white)
• Moves with respiration
• Maximal amplitude on the base of the lung
• Corresponds to the movement of theCorresponds to the movement of the 

visceral pleura on the parietal pleura







Nomenclature: A linesNomenclature: A linesNomenclature: A linesNomenclature: A lines

• Hyperechoic horizontal lines arising fromHyperechoic horizontal lines arising from 
the pleural line

• Parallel and exact distance from the probe• Parallel and exact distance from the probe 
to the pleural line
R t d lti l ti• Repeated multiple time

= reverberation of the pleural line

A lines + sliding lung = normal aerated andA lines + sliding lung  normal aerated and 
ventilated lung









Thoracic ultrasound: sliding lungThoracic ultrasound: sliding lung



Sliding lungSliding lung



Sliding lungSliding lung



2D and M mode2D and M mode2D and M mode2D and M mode



Mode 2D et mode MMode 2D et mode MMode 2D et mode MMode 2D et mode M



A lines = repetitive horizontal artifacts arisin from the pleural line
Lung dynamics generate lung sliding (sandy pattern)Lung dynamics generate lung sliding (sandy pattern).

This pattern is called the seashore sign



MmodeMmodeMmodeMmode



Not breathing on Not breathing on MmodeMmode: cardiac : cardiac 
l ti l ll ti l lpulsations = lung pulsepulsations = lung pulse



Mmode: heart beatMmode: heart beatMmode: heart beatMmode: heart beat



MmodeMmode + color: lung pulse+ color: lung pulseMmodeMmode  color: lung pulse color: lung pulse



Airway managementAirway managementAirway management Airway management 

• With right stem bronchus intubation:With right stem bronchus intubation:
 Sliding lung will be observed on the right
 No sliding lung will be observed on the left No sliding lung will be observed on the left
 Lung pulse on the left within seconds
 Exaggerated diaphragmatic excursion on the Exaggerated diaphragmatic excursion on the 

right

The lung pulse has a sensitivity of 90% for the 
diagnosis of one-lung intubationdiagnosis of one-lung intubation

Intensive Care Medecine 2003





Nomenclature: B lines or comet tailsNomenclature: B lines or comet tailsNomenclature: B lines or comet tailsNomenclature: B lines or comet tails

• Hyperechoic vertical lines arising from theHyperechoic vertical lines arising from the 
pleural line

• Perpendicular to the pleural line and reach the p p
edge of the screen

• Erases the A line
• Moves with lung sliding
• Normal: single in the anterior lung 

(1/3 patients with B lines in the 10th or 11th

intercostal space) 







Pulmonary Pulmonary edemaedema:  7:  7±±1 mm1 mm
between tailsbetween tails



Pulmonary Pulmonary edemaedema: < 3mm : < 3mm 
between tails between tails 



Bilateral B linesBilateral B lines
Chest X ray?Chest X ray?Chest X ray?Chest X ray?







Diagnosis: pneumothoraxDiagnosis: pneumothoraxDiagnosis: pneumothoraxDiagnosis: pneumothorax

• CriteriasCriterias
 A lines only
 Lung point sign Lung-point sign

• Ruled-out if: (*** at the site of examination)
 S Sliding lung present
 B lines or comet tails present
 Cardiac transmission up to the pleural line or 

lung pulse



Lung pointLung pointLung pointLung point

No sliding lungNo sliding lung

Sliding lungSliding lung



Lung pointLung pointLung pointLung point

No sliding lungNo sliding lung 

Sliding lung



Lung pointLung pointLung pointLung point

No sliding lung 

Sliding lungg g



Lung pointLung pointLung pointLung point

Courtoisie Sylvain Bélisle



Seashore sign Stratospheric sign





26 26 yoyo ♀♀ severe severe desaturationdesaturation
tt t h t it h t i ftftpostpost--op op tracheostomietracheostomie: after : after 

pigtail insertion pigtail insertion p gp g



26 26 yoyo ♀♀ severe severe desaturationdesaturation
postpost--op op tracheostomietracheostomie: ETCO: ETCO22
65 with a tidal volume of 150 ml65 with a tidal volume of 150 ml65 with a tidal volume of 150 ml65 with a tidal volume of 150 ml





42 yo 42 yo ♂♂ after liver transplantation:after liver transplantation:
d t tid t tidesaturationdesaturation



42 yo 42 yo ♂♂ after liver transplantation:after liver transplantation:
d t tid t tidesaturationdesaturation



Right lung:Right lung:Right lung:Right lung:



Lack of lungLack of lung--sliding signsliding signLack of lungLack of lung sliding signsliding sign

• PneumothoraxPneumothorax 
• Endobronchial intubation
• Atelectasis• Atelectasis
• Severe ARDS

Pl l dh• Pleural adherence
• Chest tube
• Bullous emphysema
• Severe hyperinflation





Diagnosis: pleural effusionDiagnosis: pleural effusionDiagnosis: pleural effusionDiagnosis: pleural effusion

• Collection within the chest limited by theCollection within the chest limited by the 
diaphragm and the pleura

• The dimension changes with respiration• The dimension changes with respiration 

• Associated with lung atelectasis or consolidation

• Types:
– Simple: anechoic (black) (transudate or exudate) = pigtail

– Complex: hyperechogenic (exsudate) = chest tube



Left side: phased array transducer 

Right side: linear array transducer 



Pleural effusionPleural effusionPleural effusionPleural effusion



Pleural fluid aspectPleural fluid aspect

Right chestg

Curtesy of Philippe Rola





Diagnosis:Diagnosis: atelectasisatelectasis and pneumoniaand pneumoniaDiagnosis: Diagnosis: atelectasisatelectasis and pneumoniaand pneumonia

L i f ti l tt hLung region of tissular pattern whose 
dimension remain unchanged with 
respiration
Homogeneous: passive atelectasisHomogeneous: passive atelectasis
Heterogeneous with air bronchogram: 
suggestive of pneumonia 



AtelectasisAtelectasis or pneumonia?or pneumonia?AtelectasisAtelectasis or pneumonia?or pneumonia?



AtelectasisAtelectasis or pneumonia?or pneumonia?AtelectasisAtelectasis or pneumonia?or pneumonia?

Th d itThorax droit



58 58 yoyo ♀♀ hemodynamically unstable hemodynamically unstable 
ft li t l t tift li t l t tiafter liver transplantationafter liver transplantation

During

BeforeBefore



4949 yoyo ♂♂ with fever in the ERwith fever in the ER49 49 yoyo ♂♂ with fever in the ERwith fever in the ER



49 49 yoyo ♂♂ with with sespissespis in the ER:in the ER:
positive blood culture positive blood culture pneumococcuspneumococcus pneumoniapneumonia

Right chest





4343 yoyo acute SOB on the ward:acute SOB on the ward:43 43 yoyo acute SOB on the ward: acute SOB on the ward: 
pulmonary emboli?pulmonary emboli?



4343 yoyo ♀♀ acute SOB on the wardacute SOB on the ward43 43 yoyo ♀♀ acute SOB on the wardacute SOB on the ward



Limitations of lung ultrasoundLimitations of lung ultrasoundLimitations of lung ultrasoundLimitations of lung ultrasound

• Requires ultrasound equipmentRequires ultrasound equipment
• Need a window to the chest
 D i Dressings
 Very obese patient
 S Subcutaneous emphysema
 Miss central thoracic structures

• Operator dependent
• Trainingg



Content of the lungContent of the lung

Pleural effusion

Interstitial edema

Pneumothorax

Pneumonia Sen/Spe: 100% 100%

Sen/Spe: 97% 94% Sen/Spe: 79% 100%

Sen/Spe: 90% 98%



In summaryIn summaryIn summaryIn summary

• Lung ultrasound is actually used byLung ultrasound is actually used by 
several specialties worldwide

• It is indicated in situations relevant to the• It is indicated in situations relevant to the 
care of the patient under or after 
anesthesiaanesthesia 

• Critical Care Ultrasonography will be 
id d t f th t i i i lconsidered part of the training curriculum 

of every anesthesiologist


