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Outline:
ÅBasics of heart-lung interaction

ïVenous return/cardiac function relationship

ïImportance of transmural pressure

ÅDoes heart function decrease with PEEP

ÅMueller maneuver 

ÅLessons from Peso

1. Forced expiration

2. Inspiratory load on RV

3. Ventilator triggered breaths. 
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Effect of decrease in Ppl
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Cardiac Function determines change in 

VR during inspiration

Return function intersects  plateau of  

cardiac function curve
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Effect of increase in Ppl
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What happens when the Return Curve intersects  plateau 

of  Cardiac Function Curve?
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2nd Effect of increase in Ppl
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Principle :The pressure that determines 

the volume or filtration across an elastic 

structure is the Transmural Pressure

(ie PTM = Pinside- Poutside)

Eg. -Starlingôs forces across capillaries

-Ventricular preload
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thoracic structures
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Right Atrial Pressure
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Does positive pressures ñdepressò 

cardiac function?

Observed fall

?



Marini, Culver, Butler J Appl Physiol 51:1367,1981
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Mueller Maneuver (Magder AJC 1983) 

ȹTransmural Pw = -10-(-40) = +30mmHg ! 
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PS = 6 cmH2O



Insp (VC) Insp (VC)

12

4.5

VC = 650 ml

dPpao is greater than dPeso
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Increased filling of left heart with lung 

inflation

Inter-alveolar vessels (corners)  do not 

expand when Pla> ~ 3 mmHg
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Lung inflation can load the RV by creating  

ñzone II conditionsò  

It then directly impedes RV ejection
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Summary

ÅIntrathoracic transmural pressures in the 

chest are relative to pleural pressure

ÅInspiratory and expiratory activity can 

dramatically change the ñapparentò 

transmural pressure

ÅThese efforts also can have significant 

hemodynamic effects. 
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PS Ppao

Average Ppao and Peo (mmHg)
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