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HEMODYNAMIC MONITORS

PiCCO

CardioQLiDCO

VigileoPAC

EchoCardioQLiDCO Echo

FDA approved
Improve outcomes in RCT using GDT
Some clarity regarding guidelines
Most utilize some component of invasiveness e.g., a-line/cvc 



1
2

6

5

3

4

7

HEMODYNAMIC/VOLUMETRIC MONITORS

6

SVV%



ADVANCED HEMODYNAMIC MONITORS

PiCCO

CardioQLiDCO

VigileoPAC

EchoCardioQLiDCO Echo

FDA approved
Improve outcomes in RCT using GDT
Some clarity regarding guidelines
Most utilize in situ a-line/cvc 



Advanced Hemodynamic Monitors in Critically Ill Patients
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+ Cost in $
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EXPERTS USE COSTLY AND POTENTIALLY RISKY MONITORING 
DEVICES THAT MAY (AT BEST) HAVE SOME BENEFIT



ALTERNATIVE APPROACHESALTERNATIVE APPROACHESALTERNATIVE APPROACHESALTERNATIVE APPROACHES

SYSTEMATIC APPROACH TO RESUSCITATION USING EXPERT BASED 
KNOWLEDGE WITH A LOW RISK AND FAMILIAR MONITORING DEVICE

SYSTEMATIC APPROACH TO RESUSCITATION USING EXPERT BASED 
KNOWLEDGE WITH A LOW RISK AND FAMILIAR MONITORING DEVICE

Blood pressure

Cardiac output

Blood volume

Stroke volume

Preload
EDV

Relationship �  simple hypovolemia
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DD--A IN VITRO TESTINGA IN VITRO TESTINGDD--A IN VITRO TESTINGA IN VITRO TESTING

WVSM (ATHENA, GTX)       WVSM (ATHENA, GTX)       

ZOLL POWER INFUSERZOLL POWER INFUSERZOLL POWER INFUSERZOLL POWER INFUSER
& ALGORITHM& ALGORITHM



DD--A IN VIVO BP TESTINGA IN VIVO BP TESTINGDD--A IN VIVO BP TESTINGA IN VIVO BP TESTING

WVSM (ATHENA, GTX)  VS WVSM (ATHENA, GTX)  VS 
IABP CARDIAC PATIENTSIABP CARDIAC PATIENTS
Comparative BP study

10 CPB patients recruited 
1 patient refusal
1 technical failure (not WVSM related)

Intra-arterial pressure vs WVSM (NIBP)
pre-induction - to - end of surgery

Simultaneous recordings
Regression analysis

71 data points collected in 8 patients
SYS BP range = 71 - 223 mmHg

DIA BP range =  41 - 111 mmHg



CLC ALGORITHM / PUMP TESTINGCLC ALGORITHM / PUMP TESTINGCLC ALGORITHM / PUMP TESTINGCLC ALGORITHM / PUMP TESTING

LTM (IMPACT) CLC Testing

Arterial transducer �

Set BP to specific pressure
LTM (IMPACT) integrated to itself
Pump Algorithm rate displayed, activated
Fluid output (Hextend) recorded
Delphi vs Zoll



DD--A / CLC TESTING SUMMARYA / CLC TESTING SUMMARYDD--A / CLC TESTING SUMMARYA / CLC TESTING SUMMARY

–Feasibility of proposed test device + resuscitation system 

–Fidelity b/w BP and algorithm activation

–Low Bias / High precision for WVSM as NIBP

–LTM allows accurate dual pump interface–LTM allows accurate dual pump interface

•Crystalloid or colloid



ONGOING STUDIES / NEXT STEPSONGOING STUDIES / NEXT STEPSONGOING STUDIES / NEXT STEPSONGOING STUDIES / NEXT STEPS

Ten healthy volunteers undergo three 
separate randomized experiments

Baseline hemodynamic and volumetric 
measurements  general anesthesia 

10 mL/kg hemorrhage

Resuscitation with LR - 3 groups or ARMs
SOC 30 mL/kg bolus or D-A or CLR

Outcomes = total fluid and BP target
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