
REFRAMING SHOCK II: 
3-PRESSURES SHOCK PHYSIOLOGY



CRITICAL CARE CONSULT
“56M h/o HIV p/w fever and shortness of breath. 

Hypotensive to 80/40, lactate 3, CXR with multifocal 
infiltrates. BP not improving after 2L of IV fluid even 
though good biventricular function on bedside echo.        
Patient now maxed on norepi and repeat lactate 6.”



Where the 
Sidewalk Ends



How should we go 
about improving our 
approach to difficult 
clinical problems?



FANCIER 
TECHNOLOGY?



MORE 
RESEARCH?



NEW ALGORITHMS?



Green & Schriger
Annals of Emergency Medicine 2017;70(2):158-160

~

“…the illusory sense of 
psychological order provided  
by a seemingly precise tool”



Think Better
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PIPES....PUMP... .TANK



Tool for 
gathering data
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If The only way you have to organize that    
data is to put it back in the same old boxes…
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PIPES....PUMP... .TANK
Pressors Inotropes Volume



Where the 
Sidewalk Ends



REFRAMING OUR 
MENTAL MODEL OF 
SHOCK PHYSIOLOGY



perfusion Pressure



NON-NOVEL 
CONCEPT



….but it hasn’t 
quite caught on 
yet for a reason



FUNCTIONAL AT BEDSIDE





Well yes, Simson.  I suppose another  
way of putting it is “.buy low, sell high” 





SHOCK = 
HYPOTENSION

SHOCK = 
HYPOPERFUSION

/
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Tissue Perfusion



? ? ?



“Measure what is important, 
don’t make important what 

you can measure”

Robert McNamara~



Our Blood Pressure 
Obsession Runs Deep



Forward  !



“ The nearest exit may be behind you”



-centricMAP

-centricLVEF



FORWARD 
PRESSURE









perfusion Pressure
Forward Pressure – Back Pressure
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Backward!



INSUFFICIENT FORWARD 
PRESSURE…  

…OR EXCESSIVE 
COMPETING PRESSURES?
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Cardiac Tamponade 

Tension Pneumothorax



TISSUE HYDROSTATIC 
PRESSURE





3-PRESSURES PHYSIOLOGY MAP
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Get a PhD in physiology

Construct a mental model that   
helps you understand what is 
happening with your patient



perfusion Pressure
Forward Pressure – Back Pressure



MEAN PERFUSION PRESSURE

MAP – CVP
=



MAP CVP
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VOLUME DOESN’T 
COUNT UNLESS 

IT’S PRESSURIZED
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Stroke 
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LOW PRELOAD 
=           

GIVE VOLUME?



VOLUME DOESN’T 
COUNT UNLESS 

IT’S PRESSURIZED



Right Heart

Aorta

Left Heart

Capillaries

Vena 
Cava

Pulmonary 
Artery

LV CO LV 
Afterload

SVR

Preload LV SVVolume

MAPCVP

Filling
Pressure



Unstressed Volume Stressed Volume

Filling 
Pressure

Intravascular Volume

600  ml

500  ml
200  ml

800  ml

400  ml



Filling 
Pressure

Intravascular Volume

Normal

700  ml

Vasodilation

500  ml



Filling 
Pressure

Intravascular Volume

Unstressed Volume Stressed Volume

700  ml

800  ml

200  ml

1000  ml

400  ml 600  ml

Vasodilation



Right Heart

Aorta

Left Heart

Capillaries

Vena 
Cava

Pulmonary 
Artery

LV CO LV 
Afterload

SVR

Preload LV SV

MAPCVP

Filling
Pressure

Preload Problem #1:
Insufficient stressed volume

RV CO RV 
Afterload



Right Ventricle

Left Ventricle

Afterload (PVR) 

Stroke 
Volume

A B



Right Heart

Aorta

Left Heart

Capillaries

Vena 
Cava

Pulmonary 
Artery

LV CO LV 
Afterload

SVR

Preload LV SV

MAPCVP

Filling
Pressure RV CO RV 

Afterload

Preload Problem #2:
RV not delivering

LVEDP



LV Diastolic Volume

LV Diastolic 
Pressure

Normal

Diastolic Dysfunction

A B



LV Diastolic Volume
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TISSUE HYDROSTATIC 
PRESSURE
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Preload

Extravascular 
Fluid
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 Oncotic pressure
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Cardiac Tamponade 

Tension Pneumothorax
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Reframing our Mental Model of  
Shock around perfusion Pressure
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The End


