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Step 1: rule out pneumothorax 

hemothorax, unilateral 

pneumoniae 



Sliding Lung = no 

pneumothorax 

Sliding Lung + lung 

point = pneumothorax 





Step 2: is there a pulmonary 

oedema? 



OAP 





Bilateral 

pneumoniae 
ARDS 

Hemodynamic 

Pulmonary 

oedema 



Step 3 : diagnose hemodynamic 

pulmonary edema 



Left Ventricular Filling Pressures 

Pulmonary artery occlusion pressure 
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mmHg 
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18 mmHg 
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Evaluation of PAOP by using mitral 

Doppler flow 

Increased 

Increased 



Pulmonary venous flow 
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Combes A Int Care Med 2004 

E/Ea 

ICU, mechanical ventilation 
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Classical indices fail to predict 

PAOP in ICU patients 
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Step 4: find the cause of 

hemodynamic pulmonary 

edema 



Cause of pulmonary edema 

Left ventricular 
systolic function 

Normal 

Diastolic 
dysfunction 

Valvular 
regurgitation  
or stenosis 

Decreased 





Cause of pulmonary edema 

Left ventricular 
systolic function 

Normal 

Diastolic 
dysfunction 

Valvular 
regurgitation  
or stenosis 

Decreased 

Ischemic or  
non ischemic  

cardiomyopathy 







Le plus important en réanimation c’est le suivi 



Step 5: RV assessment in case of 
bilateral pneumonia or ARDS 



Step 6: with A-lines and black 

chest X-Ray 



COPD 

Pulmonary 

embolism 

Intra cardiac or 

pulmonary shunt 



Pulmonary embolism 
• Echocardiography : ACP with RV dilation, 

paradoxical septum mouvement and PAH. 

• Venous Doppler  

• CT Scan 





Contrast echocardiography 

Principle : injection of liquid with microbubbles in suspension  

into peripheral vein and assess right to left cardiac shunt 



Semi quantitative 

assessment of shunt 

Moderate 

Severe 
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Important 





Distinction between PFO and intra 

pulmonary shunt 

• PFO : bubbles in LA during the 3 first 

cardiac beats after contrast injection 

• IPS : usually after 3 cardiac beats 



Closed PFO 



Conclusion 

• Use critical care echocardiography and lung 

ultrasound to solve the clinical problem 

• Rule out hemothorax and pneumothorax using 

lung ultrasound 

• Use echocardiography and Doppler to assess 

the cause of pulmonary edema. 

• In patient under mechanical ventilation with 

refractory hypoxemia without obvious cause do 

contrast examination. 

• The critical point in ICU is to do a follow-up 


