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Comparing Arterial PressureComparing Arterial Pressure--Based                Based                
Cardiac Output and Right Heart          Cardiac Output and Right Heart          

ThermodilutionThermodilution Cardiac Output TechnologiesCardiac Output Technologies
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Topics

• System Configuration

• Technological Differences and Their Impact 
on Comparison Results

• Sources of Error and Their Impact on 
Comparison Results
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System Configuration

Vigileo
monitor

PreSep catheter
(ScvO2)

Venous OximetryVenous Oximetry

CardiacCardiac
OutputOutput

FloTrac sensor
(peripheral artery)
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Vigileo Monitor

• Continuously computes stroke volume from the 
patients 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 technology
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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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FloTrac Sensor and 
Edwards Swan-Ganz 
Catheter Bolus and 
Continuous Cardiac 
Output Comparison
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Technological Differences and Their 
Impact on Comparison Results 
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Technological Differences

Algorithm limits 
(observation set)

Algorithm limits 
(signal to noise)

Algorithm limits 
(point selection)

20s SV&PR

1min cccc

Avg over several 
min. pending 
thermal noise      

15-30s avg      
(per bolus)

Pressure 
variation

Thermal washoutThermal washout

SV & PR 
measurement

CO measurementCO measurement

Left heartRight heartRight heart

FloTrac SensorCCOICO
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FloTrac Sensor Compared to ICO
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CCO Compared to ICO
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FloTrac Sensor Compared to CCO
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Closing the Averaging Time Gap
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Sources of Error and Their Impact on 
Comparison Results 
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Error Sources

Patient arm 
movement

Patient temperature 
shifts

Patient temperature 
shifts

Line bubbles
catheter whip (fem)

Infusions & dripsInfusions & drips

Pressure dampening 
(extreme vasopress)

Valve regurgitationValve regurgitation

Aortic balloon pumpSequential 
compression device

Ventilator timing 

Sensor heightCatheter migrationCatheter migration

------------Clinician technique
Injectate Volume
Injectate Temperature
Injection Timing

Patient data
Age
Height & weight
Gender

------Comp constant

FloTrac sensorCCOICO
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Impact of Incorrect Setup

Original 
comparison

Corrected for 
transducer 
height

Corrected for 
patient weight
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Line Damping -> CO Changes

Normal waveform Damped waveform
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Summary

• Technological differences must be taken into 
consideration when comparing the FloTrac 
sensor to thermodilution cardiac output

• Attention to detail and technique should be 
observed in order to obtain the most accurate 
data

• Even when technique is at its best, 
differences in data averaging can create 
periods of wide variation between values
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Any quotes used in this material are taken from independent third-party publications and are not 
intended to imply that such third party reviewed or endorsed any of the products of Edwards 
Lifesciences.

Rx only. See instructions for use for full prescribing information.

Edwards Lifesciences devices placed on the European market meeting the essential requirements 
referred to in Article 3 of the Medical Device Directive 93/42/EEC bear the CE marking of conformity.  

Edwards, FloTrac and Vigileo are trademarks of Edwards Lifesciences Corporation. Edwards 
Lifesciences, the stylized E logo, PreSep and Swan-Ganz are trademarks of Edwards Lifesciences 
Corporation and are registered in the United States Patent and Trademark Office.
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