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Clean kill unhelpful

It’s complicated helpful
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Cardiac tamponade & tension pneumothorax



Potential for precipitous 
cardiovascular collapse

Stick a needle in it 
before starting positive 
pressure ventilation!



Precipitous and refractory 
hypoxemia in patients with an 
intracardiac right-to-left shunt

Rapid Respiratory 
deterioration





unhelpful

Vasodilation

Hypovolemia

Abdominal         
compartment syndrome

Tricuspid regurgitation 



Competing priorities
You can’t have everything       

you want at the same time...

What to prioritize and what     
to sacrifice is a moving target



Vasodilation & Hypovolemia



Need to augment stressed volume
Add more volume versus pressurize the current volume



Patients with acute 
lung injury often not 
very volume tolerant

Early 
pressors



Abdominal compartment syndrome



Abdominal compartment 
syndrome causes a vicious 
cycle of hemodynamic and 
respiratory deterioration   

Vicious cycle



Tricuspid regurgitation



Forward flow becomes 
heavily dependent     

on pressure gradients

Tricuspid 
regurgitation



Downstream 
pressure is          

the pulmonary 
pressure          

The goal is to optimize 
the pressure gradient    

by increasing upstream 
pressure and lowering 
downstream pressure

Tricuspid 
Regurgitation





It’s
complicated

Pulmonary 
hypertension

Right ventricular 
failure



Pulmonary Hypertension



Improving lung mechanics 
hypoxemia, acidemia can 

more than offset the   
direct effects of positive 

pressure ventilation

lung pathology?
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Right-sided heart Failure



Pressure overload

Volume overload

Decreased contractility

Why is the Right 
ventricle failing?





helpful
Left ventricular failure

Mitral regurgitation 

Aortic regurgitation



Left-sided heart Failure



Offload LV volume     

Reduce LV distention          
& transmural pressure 

Decrease LV afterload 

Left-sided                
heart failure



Needing to buy some   
time so we don’t end 
up in a code situation



Mitral & Aortic Regurgitation



The goal is to optimize 
the pressure gradient    

by increasing upstream 
pressure and lowering 
downstream pressure

Mitral & aortic 
Regurgitation

Downstream 
pressure is the      
LV afterload           

Upstream pressure is 
the pulmonary pressure



Using positive pressure 
ventilation to improve 
the hemodynamics?

Don’t forget to        
tell your team!

FYI





Clean kill unhelpful

It’s complicated helpful



Hemodynamic response to positive pressure 
ventilation can be a useful diagnostic data point
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