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Outline 

Review
• Cardiac physiology - LV vs RV differences
• Respiratory physiology – Effects of PPV on cardiac 

function

Clinical applications
• How do we approach MV when dealing with 

different heart-lung conditions?



WHAT DO 
WE NEED 

TO



Cardiac 
physiology 
LV vs RV 
differences



1. The LV is a thick-
wall ventricle 
trained to pump 
against SVR

2. The RV is a thin-
wall ventricle that 
pumps against 
PVR 



Br Heart J 
1989;58:23

3.The RV can’t cope with acute increase in afterload



RV failure – Cor pulmonale
LV

RV
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LA
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LV



• Normal intrapericardial pressure is 
subatmospheric, nearly equal to 
intrapleural pressure, and decreases 
during inspiration 

   Shabetai. Am J Cardiol. 1978

• The close correlation between pericardial 
and pleural pressures persisted during PPV

           Morgan. Circ res. 1965

4. Pericardial pressure follows pleural pressure during the 
respiratory cycle

Pericardial pressure  
~ juxtacardiac pleural 

pressure if no 
pericardial restraint



…Transmural pressure

Distending pressure of an elastic chamber

Transmural pressure (PTM) = P intracavitary  – P extracavitary 

P intracavitary

P extracavitary



Lung: Transpulmonary pressure (PL) 
 PL = PALV – PPl

Vascular: P Intravascular  – PPl

Heart: P intracardiac – P Pericardial
 

Novak. J Appl Physiol (1985) 1988 

Afterload: Ao - PPl

Pleura

PALV

Cap
Ptm filling: CVP - PPl

PTM = P intracavitary – P extracavitary 

5. The pressure outside intrathoracic structures (lung, 
pulmonary vessels, heart, Ao) is PLEURAL PRESSURE



Respiratory 
physiology 
Effects of PPV 
on cardiac 
function 



Spontaneous and PPV ↑ lung 
volume above end-expiratory 
volume, in normal 
conditions, FRC

Spontaneous 
breathing

PPV

Ppl ↓ (ITP)

Ppl ↑ (ITP)

Different
hemodynamic 
responses



Spontaneous and PPV ↑ lung 
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6. Main difference between spontaneous breathing and PPV is 
the change in pleural pressure



7. PPV reduces venous return to the right heart

Cournand et al. August 18, 1947

8. Tidal inflation by ↑ Ppl →↓ RV preload



INSP. EXP. The effect of PPV on 
RV afterloadPplat

Simultaneous recording
- Airway Pressure
- Pulmonary capillary wedge pressure (PCWP) = Pulmonary venous 

pressure

ZONE III : PPA > PPV > PALV

ZONE II :  PPA > PALV > PPV

9. Tidal inflation
 ↑ PL
 ↑ RV afterload 



Effects of PEEP on RV afterload – PVR 

• By changing transpulmonary pressure 
(Lung volume)

• Opening collapse lung (or fail to do so)
• Modulation of local pulmonary vasomotor tone

Hypoxic / hypercapnic  pulmonary vasoconstriction 

10. The lowest PVR are achieved if we ventilate a patient around FRC
 - RV dysfunction

Circ Res. 1961;9:465

AVOID OVERDISTENSION!



Clinical 
applications



Multiple scenarios: 1) Preload dependance



Multiple scenarios: 2) Heart-lung conditions

The Effect of PEEP on PVR Depends on Lung 
Recruitability in Patients with ARDS. 
Borlino. AJRCCM. 2024;210(7):900





PEEP & Hemodynamics in lung injury

Curr Opin Crit Care. 2024 Feb 1;30(1):10-19.



A bedside approach to 
multi-modal monitoring and 
management of RV injury in 
patients with ARDS

Slobod. AJRCCM 2025

PEEP set to minimize 
alveolar 
collapse/overdistension

Limit driving pressure 
< 18 cmH2O

Avoid hypercapnia

Prone positioning



THANKS!
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