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Hemodynamic Impairment

Low BP
Tachycardia ?

Filling Pressures ?
Low Urine Output

Low ScVO2 - Low SVO2
Increased Lactate
Increased BNP

Low PaO2





Hemodynamic Monitoring
PICCO
LIDCO

Thermodilution
Pulse Contour Analysis

Bioimpedance
Oesophageal Doppler

Nexfin



Hemodynamic 
Categorisation

CO + +
CO - -

SVR + +
SVR - -
PAP + +
PAP - -

Filling Pressures + +
Filling Pressures - -





Echodynamics
Topics

Fluid Management

Right ventricle
Weaning Failure /Aid



Fluid Management

Static:
PVC, PaOP, LAP

Dynamic:
PPV, SVV,  AoDVTIVS



Static Parameters



Dynamic Measurements

Full or Empty?





Inferior Vena Cava

Feissel M, Michard F, Faller J-P & Teboul J-L 2004 
The respiratory variation in inferior vena cava 
diameter as a guide to fluid therapy. Intensive 

Care Medicine 30 1834–1837.



Superior Vena Cava

100x(Dmax-Dmin)/Dmin

36%

Vieillard-Baron A, Chergui K, Rabiller A, Peyrouset O, 
Page B, Beauchet A & Jardin F 2004 Superior vena caval
collapsibility as a gauge of volume status in ventilated 

septic patients. Intensive Care Medicine 30 1734–1739.



Jugular vein?

100x(IJVDmax-IJVDmin)/IJVDmin

18%



VTI peak Variation



VTI peak Variation
Vpeak = (Vpeakmax − Vpeakmin)/[(Vpeakmax+Vpeakmin)/2] × 100

12%



Passive leg raising

Increment of stroke Volume or VTI > 10%
indicates fluid responsiveness



Limitations

Mechanical ventilation (8-10 ml/kg VT)
Closed chest
Arrhythmia

Right ventricular dysfunctiom



Echodynamics
Topics

Fluid Management

Right ventricle

Weaning Failure /Aid



BEWARE OF THE RIGHT SIDE
!!!!!

Haddad et al, circulation 2008;117:1717-1731



The Circuit



The Anatomy











ARDS







Assessing the Failing RV

PAC
Contrast Ventriculography

Radionuclide Ventriculography
Echocardiography

Ct Scan
MRI



Hemodynamic Monitoring
PICCO
LIDCO

Thermodilution
Pulse Contour Analysis

Bioimpedance
Oesophageal Doppler

Nexfin





Right Ventricle



Echodynamics
Topics

Fluid Management

Right ventricle

Weaning Failure /Aid



Weaning Failure



Weaning Failure





There is more…

Ees= ESP / ESV

Ea= ESP / SV
VA Coupling

Normal Range ~ 1.0 ± 0.36

Normal EA2.2 ± 0.8 mmHg / ml
Normal ELV 2.3 ± 1.0 mmHg / ml



SW

PE



SW/PVA ∝ LV Efficiency



VA Coupling



VA Coupling



VA Coupling



Septic shock pts Non septic shock pts





Full or Empty?

And now?


