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• PLR provides a good prediction of fluid responsiveness

Passive Leg RaisingPassive Leg Raising:: the advantagesthe advantages

• Unlike fluid challenge, effects of PLR are rapidly reversible

• PLR well predicts fluid responsiveness

… in situations where PPV fails to do it
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PLR mimics fluid challenge
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Unlike fluid challenge, no fluid is infused,

and, the effects are reversible and transient

TheThe hemodynamic response hemodynamic response toto PLRPLR

can predict thecan predict the hemodynamic response hemodynamic response toto volume infusionvolume infusion
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Transient Transient hemodynamic effectshemodynamic effects

90 sec90 sec

RealReal--time monitoring is requiredtime monitoring is required
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PLR-induced changes 

in aortic blood flow
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PLR-induced changes 

in aortic blood flowPLR-induced change in aortic blood flow

good prediction 

of volume responsiveness
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sensitivity: sensitivity: 97%97%

specificity: specificity: 94%94%
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Central venous catheter

Thermodilution femoral arterial catheter
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Prediction of volume responsivenessPrediction of volume responsiveness
by the response of by the response of Pulse PressurePulse Pressure
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RealReal--time time CO response to CO response to PLRPLR
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can predict the can predict the hemodynamichemodynamic responseresponse to to fluid infusionfluid infusion



radial arterial catheter



PLRPLR--induced changes in CO (FloTrac/Vigileo)induced changes in CO (FloTrac/Vigileo)
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TTE before and after 500 mL saline

24 pts with circulatory failure and SB
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PLR-induced change in Velocity-Time Integral

good prediction 
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USCOMUSCOM



TwoTwo accessaccess windowswindows for for measuringmeasuring COCO

• the suprasternal notch for the aortic valve

(simple probe positioning, image quick to acquire)

• the parasternal border at the 3th-4th intercostal spaces for the

pulmonic valve (less simple, few minutes more to acquire, but image

acquisition better tolerated)



Nonimaging transthoracic probeNonimaging transthoracic probe and continuouscontinuous--wave Doppler ultrasoundwave Doppler ultrasound

to obtain a beat-to-beat flow profile that can provide a realreal--time velocity time velocity 

time integral (VTI) time integral (VTI) 

The crosscross--sectional areasectional area of a vessel is predicted by a height- and

weight-based nomogram incorporated in the USCOM software



VTIVTI



RealReal--time time CO response to CO response to PLRPLR

The The hemodynamic responsehemodynamic response to to PLRPLR

can predict the can predict the hemodynamichemodynamic responseresponse to to fluid infusionfluid infusion
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Passive Leg RaisingPassive Leg Raising:: the advantagesthe advantages
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PPPPmaxmax -- PPPPminmin
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120 
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Passive Leg Raising: Passive Leg Raising: The advantagesThe advantages

• PLR provides a good prediction of fluid responsiveness

• Unlike fluid challenge, effects of PLR are rapidly reversible

• PLR may well assess fluid responsiveness

… in situations where PPV fails to do it

•• Spontaneous Breathing Spontaneous Breathing activityactivity
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•• Spontaneous Breathing activitySpontaneous Breathing activity

•• Low Low lunglung compliancecompliance
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• PLR should not start from a horizontal patient’s position 

but from a semi-recumbent position

Passive Leg RaisingPassive Leg Raising:: the “limits”the “limits”

but from a semi-recumbent position



semi-recumbent position Passive Leg Raising
45° 45°

45°
Passive Leg Raisinghorizontal position
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35 patients35 patients

(all responders to fluid administration)(all responders to fluid administration)

35 pts 35 pts correctlycorrectly

classified as classified as 

respondersresponders

20 pts 20 pts correctly correctly 

classified as classified as 

respondersresponders

15 pts15 pts

classified as classified as 

nonrespondersnonresponders



semi-recumbent position Passive Leg Raising
45° 45°

45°
Passive Leg Raisinghorizontal position

rather than rather than 



Passive Leg RaisingPassive Leg Raising:: the “limits”the “limits”

• PLR should not start from a horizontal patient’s position 

but from a semi-recumbent positionbut from a semi-recumbent position

• The hemodynamic response to PLR should not be monitored

with arterial pressure but with CO measurements



Study name             sample size       AUC Study name             sample size      AUC 

PLRPLR--induced changes in COinduced changes in CO PLRPLR--induced changes in PPinduced changes in PP

Study name             sample size       AUC 

Monnet CCM  2006                     71                 0.96

Lafanéchère CC  2006                 22 0.95

Lamia ICM  2007 24 0.96

Maizel ICM 2007 34 0.89

Monnet CCM 2009 34 0.94

Thiel CC 2009 102 0.89

Biais CC 2009 30 0.96

Preau CCM 2010 34 0.94

351351 0.950.95

Study name             sample size      AUC 

Monnet CCM  2006                    71                 0.75

Monnet CCM 2009 34 0.68

Preau CCM 2010 34 0.86

139139 0.760.76
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ConclusionConclusion

• PLR provides a good prediction of fluid responsiveness

• Unlike fluid challenge, effects of PLR are rapidly reversible• Unlike fluid challenge, effects of PLR are rapidly reversible

• PLR may well assess fluid responsiveness

… in situations where PPV fails to do it

• In the ER, the response to PLR is better assessed with

non-invasive CO measurements than AP measurements

Thank you Thank you 


