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TRANSPULMONARY PRESSURE

TPP = Palv - Ppl

C = ∆∆∆∆V / ∆∆∆∆TPP

Lung volume

Transpulmonary
pressure

C



PTP 5 PTP 7,5 PTP 10

PTP 5 PTP 7,5 PTP 10



INTRAVASCULAR PRESSURE
TRANSMURAL PRESSURE

Ptm

Vol

Intravascular P
=

Measured P by KT
Transmural P

=
Distending P (Pint - Pext)
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dUP

dDown



– Decrease in RV ejection

» By decrease in systemic venous 
return

» By increase in RV afterload

=> dDown

INSPIRATORY PHENOMENA

– Increase in LV ejection

» By increase in LV 
preload

» By decrease in LV 
afterload?

=> dUp



INSPIRATORY DECREASE IN RV 
EJECTION

dDown

THE dDown EFFECT 



RA, RV LA, LV

Pulmonary arteries: 80 ml

Pulmonary capillaries: 120 ml

Pulmonary vena: 300ml

LVEDV = 70 ml/m2



Milnor Circulation 1960



RV LV

Decrease in SVR

dDown

Increase in afterload





I

DECREASE IN SVR



SYSTEMIC VENOUS RETURN

Forward pressure: mean systemic pressure (MSP)
which depends on volemia and on vascular 
elastance.

Backward pressure : right atrial pressure

RVS = PSM - RAP/R



Begin Valsalva

Robertson Circulation 1977



Robertson Circulation 1977
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The increased airway pressure is transmitted to the  
pleural space, leading to an increase in intravascu lar
right atrial pressure

X

Y



SVR

MSP RAP

From Guyton Physiol Rev 1955 



B

B'

B' < B

The increased airway pressure is transmitted to the  
pleural space, leading to an increase in intravascu lar
right atrial pressure and so to a decrease in SVR a nd in
transmural right atrial pressure. 
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IS GUYTON’S CONCEPT REALLY 
VALID?

• Positive airway 
pressure does not 
affect the gradient for 
venous return
(MSP - RAP)

• But decreases venous 
return by reducing 
venous conductance.

Fessler AJRCCM 1991

Collapsible vessel?



Baseline
SAP 120 mmHg

IVC cross-claming
SAP 60 mmHg

Vieillard-Baron AJRCCM 2003



RVSI (cm
3 /m 2 )
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* * * *

Vieillard-Baron Anesthesiology 2001

N = 22 patients



INFLUENCE OF RESPIRATORY 
MECHANICS
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INFLUENCE OF HEMODYNAMIC 
STATUS

Coriat Anesth Analg 1994

CI 2.5 L/min/m2

CI 4.5 L/min/m2



II

INCREASE IN RV AFTERLOAD



PTP
(cmH2O)

RVP

WHITTENBERGER 
JAP 1960

WEST 
JAP 1964

Zone 1

Zone 2

Zone 3

PALV > PAP > PVP

PAP > PALV > PVP

PAP > PVP > PALV



INCREASE IN ZONE II





Vieillard-Baron J Appl Physiol 1999 



Surcharge diastolique Surcharge systolique



INFLUENCE OF RESPIRATORY 
MECHANICS

Palv

Ppl

30

6 15

ARDS NL

1 TPP = 24
2 TPP = 15 



ICM 2007

1980-2006
352 SDRA avec ECHO

1980-1992
156 SDRA

Pas de limitation PP

1993-2006
196 SDRA

Low stretch strategy

%



NE 0 NE 0.6 µg/kg/min NE 1.5 µg/kg/min
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INFLUENCE OF HEMODYNAMIC 
STATUS

IC: 1.3 L/mn/m2

RA

RV

LA

LV

∆∆∆∆PP: 21%

52 mmHg

H, 69 years old
Extensive pneumonia

ARDS



INSPIRATORY INCREASE IN LV 
EJECTION

THE dUp EFFECT 





PalvPAP Pvp

Expiration

PAP > Pvp > Palv

PalvPAP Pvp

Insufflation

PAP > Palv >Pvp



Beat
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Vieillard-Baron AJRCCM 2003

Beat
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dUp + dDown dDown



Vieillard-Baron JAP 1999



LV AFTERLOAD EFFECT?

Pizov Anesth Analg 1989 
McGregor N Engl J Med 1979 
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http://www.pifo.uvsq.fr/hebergement/webrea/index.php


