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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
AdVol software from Transonic to analyze the raw
data traces of Magnitude, Phase, and Pressure to
manually calculate volume using the admittance
process and Wei’s equation. After generating
the new volume, pressure and volume data can
be saved in text format and imported into a PV
analysis software of your choice.
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Post-Calculation of Admittance Volume Cont.
Upon opening AdVol software you will be prompted to select which version of the ADVantage/ADV500 PV
system was used to acquire the data file of interest.

WHY IS THE SYSTEM VERSION IMPORTANT?
Original versions of the ADVantage PV system
(3.0-4.52) provide a phase output signal which
includes the intrinsic capacitive contribution of
the PV catheter itself, while newer versions of
the ADVantage/ADV500 PV system (5.0 +) do not.
Therefore, if the data set of interest was collected
with an earlier version of the system it is appropriate
to remove this ‘internal Catheter capacitance’
contribution from the phase signal before moving
forward with the admittance volumetry process.
By selecting “ADVantage 4.x”, the user will be presented with the option to input Catheter calibration values
on the “Catheter Calibration” tab (see below). 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 the catheter used
are ideal, however, if this information is not available simply resort to the defaults provided. When selecting
“ADVantage 5.x/ADV500”, the “Catheter Calibration” tab appears blank.
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Post-Calculation of Admittance Volume Cont.
After selecting the correct data version the main window will populate.
In the left margin, all features and controls are available for loading
a sample file, addressing admittance volume variables, and applying
standards or saved settings.
• Define a calibration name in the event you wish to use the same
settings for a series of data sets (ie. Control Mouse_Group 1).
• Select the appropriate Species from the Drop Down menu (Mouse,
Rat, Rabbit, Large). Note: the term “Large” is appropriate for all
animal data sets collected with 5F and 7F PV Catheters (ex. Dog, Pig,
Sheep).
• Select the correct ‘Heart Type’ for the data file of interest, or use
‘Custom’ to define a specific Muscle Sigma/Epsilon value.
• REMINDER: Standard values are 800 K/s for healthy heart tissue,
and 900 K/s for hearts with any degree of infarct.
• Input values for Blood Resistivity; Segment Length, and Stroke
Volume Reference value.
• Next, select the mode by which you wish to run the admittance
volume calculation. “W” mode is the standard method which relies
on the published and validated process including Wei’s equation.
“D” mode is a simplified process that does not take into account the
full Phase wave information. This should only be used as a last resort
if the recorded phase information is corrupt or other circumstances
affected proper recording of Phase. For more information please
refer to the ADVantage/ADV500 User Manual.
• Finally, type in the ‘Sampling Frequency’ at which the original data
was recorded. Typical rodent data files are recorded at 1000 Hz, while
larger animal data files are recorded between 200 and 500 Hz. It is
imperative the exact sampling value used to record the original data
is entered or the data file will not map properly when imported.
Once all settings are addressed, click “Input”. A dialogue box will
appear allowing you to select a file of interest. The following file
formats are acceptable: Text (.txt), Comma Separated (.csv), Tab
Separated (.tab), Ponemah (.ascii).
After selecting a file the data table columns for Pressure, Admittance/
Magnitude, and Phase will auto-populate. AdVol should recognize
the data values that are correct for each column; however, if they load
incorrectly the “Swap” buttons below the table can be used to shift the
data values to the correct place.
Once the data is correctly mapped and all variables are confirmed,
the wave forms should be interpreted in the main window in order to
sample Gb-Ed and Gb-ES values.
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Post-Calculation of Admittance Volume Cont.
In the main window area, right click on the lower graph to activate a “baseline scan”.

Right Click Here

The results of the scan will provide a measured
value for Gb-ED, Gb-ES, and show where on
the wave trace these values were calculated.
Remember: Gb-ED should always be larger than
Gb-ES, and both values should be positive. If
the scan results in negative numbers or the
values are outside of physiological range repeat
the scan and double check that the data is
properly mapped.
After clicking “Yes”, the Gb-ED and Gb-ES
values will auto-populate in the left margin.
Waveforms for both Blood Conductance and
Volume will appear in the main window, and a
pressure vs. volume graph will be created.
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Check boxes are located in the bottom left corner of the main window allowing Conductance and/or Volume
waveforms to be turned off. This assists in viewing one particular waveform at a time to aid in checking that
the values are physiologically acceptable.
At this stage admittance volume variables can be altered if needed as well, simply type the values into the
appropriate cell in the left margin. To ensure the effects of altering a variable are carried through to the
volume derivation completely, it is recommended that another scan is performed for Gb-ED and Gb-ES.
Once a final volume suitable for export is rendered click “File > Save Data” to export. The saved file will
include only Pressure and Volume data and will have the same sample frequency as the import file (ie. 1000
Hz). Data can be saved in the following formats: Text (.txt), Comma Separated (.csv), Tab Separated (.tab).
These are common file formats that are accepted by most commercially available PV loop analysis software
programs such as ADInstruments LabChart, EMKA IOX, Notocord Heme, and BioPac Acqknowledge.

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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