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Topics

• System Configuration

• Pulsus Paradoxes

• Reversed Pulsus Paradoxus

• What is Stroke Volume Variation (SVV)?

• How is SVV Calculated?

• Sensitivity and Specificity

• Clinical Application of SVV

• Limitations of SVV
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System Configuration

Vigileo
monitor

Edwards PreSep catheter
(ScvO2)

Venous OximetryVenous Oximetry

CardiacCardiac
OutputOutput

FloTrac sensor
(arterial catheter)
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Vigileo monitor

• Continuously computes stroke volume from the 
patient’s arterial pressure signal

• Displays key hemodynamic parameters on a 
continuous basis (every 20 sec)

• Requires NO manual calibration
– The user simply enters patient age, gender, height 

and weight to initiate monitoring
– Advanced waveform analysis compensates for:

– Patient-to-patient differences in vasculature
– Real time changes in vascular tone
– Differing arterial sites

• Venous oximetry available when used with 
appropriate Edwards oximetry catheters
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FloTracFloTrac sensorsensor

The specially designed FloTrac sensor 
provides the high fidelity arterial pressure 
signal required by the Vigileo monitor to 
calculate the stroke volume
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Stroke Volume Variation
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Normal Variation & Pulsus Paradoxus
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Reversed Pulsus Paradoxus
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SVV and Mechanical Ventilation
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SVV as it is Traditionally Calculated
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Sensitivity & Specificity of SVV

9379� SV >5%0.53� SVV 10NeurosurgeryBerkenstadt et al.

9694� CO >15%0.85� PP (R or F)8 to 12SepsisMichard

SpecificitySensitivity+��*�	��'���	���
R2
Parameters Tested 

(Artery)Vt ml/KgPatientsStudy
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Application of SVV

5.8
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Application of SVV

5.0

1919171313121416SVV

SVR

4345485150535051SV

ScvO2

3.43.53.84.03.94.24.04.0CO

2:282:272:262:252:242:232:222:217/27

X1
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Application of SVV

4.5

168862591416SVV

SVR

5352555858605444SV

ScvO2

4.03.94.24.54.34.54.13.3CO

2:362:352:342:332:322:312:302:297/27

X1

� ScvO2
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Application of SVV

5.8
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What are the Limitations of SVV?

• Mechanical Ventilation
– Currently, literature supports the use of SVV on patients who are 

100% mechanically (control mode) ventilated with tidal volumes of 
more than 8cc/kg and fixed respiratory rates.

• Spontaneous Ventilation
– Currently, literature does not support the use of SVV with patients 

who are spontaneously breathing. 

• Arrhythmias
– Arrhythmias can dramatically affect SVV.  Thus, SVV’s utility as a 

guide for volume resuscitation is greatest in absence of 
arrhythmias.
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Positive End Expiratory Pressure (PEEP) and SVV

• PEEP may decrease cardiac output and offset 
the expected benefits of oxygen delivery

• Arterial waveform analysis is useful to predict 
and prevent the deleterious hemodynamic 
effects of PEEP in mechanical ventilation
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Summary 

• SVV is easily measured and displayed at the 
bedside with the Vigileo monitor

• Studies reviewed by Michard demonstrate 
that dynamic indicators such as SVV and PPV 
are effective in determining  the patient’s fluid 
responsiveness, while static indicators of 
preload (CVP, PAD, PAOP) are frequently 
unable to correctly answer an important 
question…

“Can we use fluid to improve hemodynamics?”
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