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Scisense PV Technical Note
How to Post-Calculate Admittance Volume in 
LabScribe2 Software

VARIABLES
ρ = blood resistivity

L = measuring electrode distance

Gb = measured Blood conductance (separated 
         from parallel/muscle conductance using 
         admittance phase measurement)
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Wei’s SV Correction: 

To demonstrate the calculations for Wei’s SV correction factor, we will use two sample points in the 
cardiac cycle (End-Systole and End-Diastole as determined by dP/dt inflection points).  This is required as 
Wei’s SV correction is dynamic and therefore unique to any stage of the cardiac cycle.  The same 
variables used above in Baan’s SV correction will apply: 

L = 4.5 mm  

ρ = 1.2 Ohm·m  

SVreference = 32uL (as derived from hi-resolution echocardiography) 

Gb-ED = 855 uS = 0.855 mS 

Gb-ES = 465 uS = 0.465 mS 
 

�1 − 𝐺𝐺𝑏𝑏
𝛾𝛾
� ,𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒   γ = 

−𝑏𝑏 ±√𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

  
 

𝑎𝑎 = 𝑆𝑆𝑆𝑆 − 𝜌𝜌𝐿𝐿2(𝐺𝐺𝑏𝑏−𝐸𝐸𝐸𝐸 − 𝐺𝐺𝑏𝑏−𝐸𝐸𝐸𝐸)  32 − (1.2)(4.5)2(0.855 − 0.465) = 22.5230 

𝑏𝑏 = −𝑆𝑆𝑆𝑆 · (𝐺𝐺𝑏𝑏−𝐸𝐸𝐸𝐸 + 𝐺𝐺𝑏𝑏−𝐸𝐸𝐸𝐸) −32(0.855 + 0.465) = - 42.2400 

𝑐𝑐 = 𝑆𝑆𝑆𝑆 · 𝐺𝐺𝑏𝑏−𝐸𝐸𝐸𝐸 · 𝐺𝐺𝑏𝑏−𝐸𝐸𝐸𝐸   32(0.855 ∙ 0.465) = 12.7224 

 

γ = 
−𝑏𝑏 ±√𝑏𝑏2−4𝑎𝑎𝑎𝑎

2𝑎𝑎
  42.24 ±�−42.242−4(22.5230 ∙ 12.7224)

2(22.5230)
= 1.4984 and 0.3770  

Note:  Wei’s equation always uses the larger postive solution for γ (1.4984) 
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A mathematical review of SV correction factors employed in Baan’s 
equation and Wei’s equation: 

 

Baan’s equation: 

 

𝑉𝑉𝑉𝑉𝑉𝑉 = 1
𝛼𝛼
𝜌𝜌𝜌𝜌2(𝐺𝐺𝑥𝑥 −G.𝑝𝑝) 

 

 

Note:  for the purpose of this document we will not use a hypertonic saline bolus process to calculate 
the average Vp to satisfy Baan’s equation.  Instead we will employ the admittance correction process 
reliant on phase shift measurement.  By doing this we can better compare resulting volume 
measurements derived by each Baan’s and Wei’s equations and understand the effect of each unique SV 
correction factor.  Therefore, after satisfying Vp by admittance we can understand Baan’s equation as: 

𝑉𝑉𝑉𝑉𝑉𝑉 =
1
𝛼𝛼
𝜌𝜌𝜌𝜌2(𝐺𝐺𝑏𝑏) 

 

Wei’s Equation: 

 

 

𝑉𝑉𝑉𝑉𝑉𝑉 = 1

(1−𝐺𝐺𝑏𝑏𝛾𝛾 )
𝜌𝜌𝜌𝜌2(𝐺𝐺𝑏𝑏)  

Where:  
ρ = blood resistivity 
L = measuring electrodes distance 

α = SV correction factor = 
𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑆𝑆𝑆𝑆𝑟𝑟𝑐𝑐𝑟𝑟𝑐𝑐𝑟𝑟𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

 

Gx = measured TOTAL conductance 
Gp = parallel/muscle conductance  
(assumed to be removed by hypertonic saline injection) 

 

𝑏𝑏 = −𝑆𝑆𝑉𝑉 · (𝐺𝐺𝑏𝑏−𝐸𝐸𝐸𝐸 + 𝐺𝐺𝑏𝑏−𝐸𝐸𝑆𝑆) 

𝑐𝑐 = 𝑆𝑆𝑉𝑉 · 𝐺𝐺𝑏𝑏−𝐸𝐸𝐸𝐸 · 𝐺𝐺𝑏𝑏−𝐸𝐸𝑆𝑆  

Where:  
ρ = blood resistivity 
L = measuring electrodes distance 
Gb = measured BLOOD conductance  
(calculated using admittance process, involving removal of 
parallel/muscle conductance using phase measurement) 

γ = 
−𝑏𝑏 ±√𝑏𝑏2−4𝑎𝑎𝑎𝑎

2𝑎𝑎
  

where, 

 𝑎𝑎 = 𝑆𝑆𝑉𝑉 − 𝜌𝜌𝜌𝜌2(𝐺𝐺𝑏𝑏−𝐸𝐸𝐸𝐸 − 𝐺𝐺𝑏𝑏−𝐸𝐸𝑆𝑆) 

The Scisense ADV500 system offers a method for 
deriving ventricular volume called admittance. 
While the ADV500 system derives true ventricular 
volume in real-time, there are certain circumstances 
where the researcher may wish to manually 
calculate volume using the admittance method 
post-experiment. The benefit of doing this is that 
it offers the researcher full control of all of the 
variables that influence the resulting volume. 
Referring to Wei’s equation, these variables are: 
Stroke Volume (SV), Blood Resistivity (ρ), Heart 
Type (σ/ε), Measuring Electrode Distance (L), Blood 
Conductance at End-Systole (Gb-ES) and Blood 
Conductance at End-Diastole (Gb-ED).

The following document outlines how to use 
LabScribe2 software from iWorx to analyze the raw 
data traces of Magnitude, Phase, and Pressure to 
manually calculate volume using the admittance 
process and Wei’s equation. 

Wei’s Equation



Pressure-Volume

Post-Calculation of Admittance Volume Cont.

First select a stable baseline data set. 

On the Magnitude Channel select “Add Function > PVLoop > Blood Conductance”.

After selecting “Blood Conductance” a dialog box will appear (pictured below). Complete the “Settings” for 
Magnitude, Phase, Species and Sigma/Epsilon, also referred to as ‘Heart Type’ in current ADV500/ADVantage 
5.0 systems. In this example, the standard for healthy tissue was used (S/E = 800,000 units)



Pressure-Volume

Post-Calculation of Admittance Volume Cont.

IMPORTANT: CATHETER CALIBRATION TAB
This section allows the researcher to account for any internal capacitance inherent to the Catheter itself.

• For data sets collected with the ADVantage PV System (Version 3.0 – 4.52), you can access this table of 
information on the ADVantage Control Unit by connecting the Catheter that was used to acquire the data 
and navigating to the “Catheter Information” option (see manual for specific menu location). Entering the 
specific values for that Catheter are ideal, however, if this information is inaccessible resort to the defaults 
provided (example below on left). 

• For data sets collected with the ADVantage/ADV500 PV System (Version 5.0 or greater), the internal 
capacitance of the Catheter is automatically removed from the phase signal before it is output as an analog 
signal to your data acquisition system.  Therefore, there is no additional correction for internal capacitance 
required. To negate this process in LabScribe2, enter a “0” in each cell in the Phase column (example below 
on right) 

Catheter Calibration for ADVantage Version 3.0-4.52 Catheter Calibration for ADVantage Version 5.0+



Pressure-Volume

After selecting the “OK” button on the dialog box, a new channel for blood conductance will appear.

On the Pressure Channel select “Add Function > Derivative.” After selecting “Derivative” a new channel will 
appear for dP/dt. This channel will be used to accurately locate the end-diastolic and end-systolic time points.

Change to Analysis View by selecting 
“View > Analysis”, or by selecting the 
Analysis View icon. Use the vertical cursors 
to highlight maximum and minimum dP/dt 
points and corresponding measurements 
Gb-ED and Gb-ES, respectively. Make note of 
the measured Gb-ED and Gb-ES values and 
return to the Main Window view.

Post-Calculation of Admittance Volume Cont.



Pressure-Volume

Post-Calculation of Admittance Volume Cont.

On the Magnitude Channel select “Add Function > PVLoop > Admittance Volume”.  

After selecting “Admittance Volume” a dialog box will 
appear (pictured right). Complete the Settings for Pressure, 
Magnitude, Phase, Species, “Sigma/Epsilon” (also referred 
to as “Heart Type” in ADV500/ADVantage 5.0 system), 
Blood Resistivity, Gb-ED, Gb-ES, Segment Length (Measuring 
Electrode Distance), and Reference Stroke Volume. Address 
Catheter calibration tab as previously described above.



Pressure-Volume

Post-Calculation of Admittance Volume Cont.

After selecting “OK” on the dialog box a new channel for Admittance Volume will be populated. Rename the 
channel as desired (ex. Volume New). To quantify the difference between the new volume derivation and the 
original recorded at the bench, use the ‘Offline PV Loop’ analysis functions. You can superimpose the data sets 
and see if the alterations in coefficients for Wei’s equation (such as SV reference or blood resistivity) derive 
a significantly different volume. Outside of the coefficients, the post calculated volume theoretically yields 
the most accurate volume, as the measurement of Gb-ED and Gb-ES are specific to that moment of the data 
file (this is another valuable use of the post calculation process in the event an accurate baseline scan was not 
performed during live data collection).



Pressure-Volume

Transonic Systems Inc. is a global manufacturer of innovative biomedical measurement 
equipment. Founded in 1983, Transonic sells “gold standard” transit-time ultrasound 
flowmeters and monitors for surgical, hemodialysis, pediatric critical care, perfusion, 
interventional radiology and research applications. In addition, Transonic provides 
pressure and pressure volume systems, laser Doppler flowmeters and telemetry systems.
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Tel: +1 607-257-5300
Fax: +1 607-257-7256
support@transonic.com
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Transonic Europe B.V.
Business Park Stein 205
6181 MB Elsloo
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Tel: +31 43-407-7200
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Transonic Asia Inc.
6F-3 No 5 Hangsiang Rd
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Tel: +886 3399-5806
Fax: +886 3399-5805
support@transonicasia.com

JAPAN
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Tel: +81 04-2946-8541
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info@transonic.jp

www.transonic.com

Post-Calculation of Admittance Volume Cont.
Superimposed data sets (Original Volume is Blue and New Volume is Green). Note: No visible difference is 
observed in the volume measurements because the original volume was derived in real-time using the exact 
same volume coefficients for Wei’s equation and an accurate baseline scan was performed within this range 
of data.


