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Important Notice
Preface
This manual informs about the main operations of the Conduct NT software to be used in conjunction
with CD Leycom’s Cardiac Function Laboratory Modular series (CFL-M) the “Inca”. This manual
provides guidelines and recommendations on how to set-up, perform and analyze a study.
Conduct NT is the successor of the Conduct 2000 software as was developed for CD Leycom’s CFL512.
Copyright and Trademark Notices
All contents of this document are Copyright 2016 CD Leycom.
All rights reserved. The trademarks, logos and service marks displayed on this document are the
property of CD Leycom. Users are not permitted to use these trademarks, logos and service marks
without the prior written consent of CD Leycom.
Limited License
CD Leycom hereby gives license to review these documents solely for non-commercial use within
your organization, provided you do not modify the content of the documents and provided any
copies made retain all copyright and other proprietary notices contained therein. The information
provided in these documents is permitted solely to users to provide information in support of
CD Leycom products. No other use of the information provided hereunder is authorized.
Nothing contained herein shall be construed as conferring by implication, estoppel or otherwise any
license or right under any patent or trademark of CD Leycom. Except as
expressly provided above, nothing contained herein shall be construed as conferring any license or
right under any CD Leycom copyright.
Limitation of Liability
Information provided on this documents is provided "AS IS" and is provided without warranty of
any kind, either express or implied, including, without limitation, warranties of merchantability,
fitness for a particular purpose, and non-infringement. CD Leycom uses reasonable efforts to
include accurate and timely information on his web site and periodically updates the information
without notice. However, CD Leycom makes no warranties or representations as to the accuracy or
completeness of such information, and CD Leycom assumes no liability or responsibility for errors
or omissions in the content of this documents. Your use of these documents is AT YOUR OWN
RISK. Under no circumstances and under no legal theory or provision shall CD Leycom be liable
to you or any other person for any direct, indirect, special, incidental, exemplary, or consequential
damages arising from your access to, or use of, these documents.
Product information is subject to change without notice. Changes, if any, will be incorporated in new
editions of publications provided in these documents. CD Leycom retains the right to make
improvements and/or changes in the products and/or the programs described in the publications and
information provided on these documents at any time and without prior notice. Mention of nonCD Leycom products or services is for information purposes only and constitutes neither an
endorsement nor a recommendation of such products or services.
Disclaimer
This software is intended as a decision support system for persons who have received appropriate
medical training, and should not be used as a sole basis for making clinical decisions pertaining to
patient diagnosis, care, or management. All information derived from the software must be clinically
reviewed regarding its plausibility before use in treating patients. Any deviation of the application of
medical information from the program, other than the original design or intended use there of, is not
advised and considered a misuse of the software product. For additional guidance, see published
studies.
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This equipment meets the requirements of the Medical Device Directive (93/42/EEC).
Conduct NT has been developed by CD Leycom and has been CE approved by KEMA NV, Arnhem,
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Edition
V0922.0: May 24-2009
V1003.0: Jan 13-2010
V1801.0: January -2018

CD Leycom
Asveldweg 2
7556 BP Hengelo (Ov)
The Netherlands
Tel.: +31(0)117 307 388
Email: support@CDLeycom.com
Website: www.cdleycom.com

Software manual V1801.0

Table of Contents

Table of Contents
PREFACE ..................................................................................................................................... 2
1.

INTRODUCTION .................................................................................................................................... 1-1
1.1
1.2
1.3
1.4
1.5

2.

START-UP ................................................................................................................................................ 2-1
2.1
2.2
2.3

WELCOME .................................................................................................................... 2-1
ACTIVE MODES .............................................................................................................. 2-1
LIVE DATA .................................................................................................................... 2-2

2.4
2.5

SAMPLE FREQUENCY ....................................................................................................... 2-3
FILTERS....................................................................................................................... 2-4

2.3.1
2.3.2

3.

3.1

CREATE A NEW STUDY ..................................................................................................... 3-1

3.2
3.3
3.4
3.5
3.6
3.7
3.8

OPEN STUDY ................................................................................................................. 3-2
BACKUP ....................................................................................................................... 3-2
RESTORE ..................................................................................................................... 3-3
EXPORT DATA ............................................................................................................... 3-4
DELETE STUDY .............................................................................................................. 3-4
PRINT VIEW .................................................................................................................. 3-5
CHANGE THE DEFAULT WORKING FOLDER FOR YOUR STUDIES ..................................................... 3-5

Edit study .............................................................................................................. 3-2

VIEW ......................................................................................................................................................... 4-1
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

4.8.1
4.8.2

5.

Acquire data .......................................................................................................... 2-2
Interval measurements ........................................................................................... 2-3

STUDY MANAGEMENT ....................................................................................................................... 3-1

3.1.1

4.

REQUIREMENTS ............................................................................................................. 1-1
PASSWORDS ................................................................................................................. 1-2
THE SOFTWARE ............................................................................................................. 1-2
KEYBOARD AND MOUSE .................................................................................................... 1-2
THE MAIN WINDOW ........................................................................................................ 1-3

ALL CHANNELS VS TIME ................................................................................................... 4-1
SEGMENTAL VOLUMES ..................................................................................................... 4-1
VOLUME, PRESSURE, DP/DT, ECG ...................................................................................... 4-1
PRESSURE-VOLUME LOOPS ............................................................................................... 4-2
INDICES ...................................................................................................................... 4-2
DYSSYNCHRONY............................................................................................................. 4-2
SEGMENTAL LOOPS ......................................................................................................... 4-2
SCREEN DISPLAY OPTIONS................................................................................................ 4-3

Pop-up Menu ......................................................................................................... 4-3
Cross hair .............................................................................................................. 4-4

SOFTWARE SETTINGS ........................................................................................................................ 5-1
5.1
5.2

SCALING ...................................................................................................................... 5-1
CATHETER SETTINGS ....................................................................................................... 5-2

5.3

CHECK CHANNELS ........................................................................................................... 5-3

5.4
5.5

PRESSURE CALIBRATION .................................................................................................. 5-3
RECALIBRATION ............................................................................................................. 5-3

5.2.1
5.2.2
5.2.3
5.2.4
5.3.1
5.5.1

Select catheter used ............................................................................................... 5-2
Number of electrodes ............................................................................................. 5-2
Single Field / Dual Field .......................................................................................... 5-2
ECG ....................................................................................................................... 5-2
Channel view assignment ........................................................................................ 5-3
Pressure module .................................................................................................... 5-4

Software manual V1801.0

5.5.2
6.

6.1

MARKERS ..................................................................................................................... 6-1

6.2

INDICES ...................................................................................................................... 6-2

6.2.1
6.2.2
6.2.3

7.1.1
7.1.2
7.1.3

Moving average ...................................................................................................... 6-2
Reports.................................................................................................................. 6-2
Mechanical Dyssynchrony ....................................................................................... 6-3

VOLUME CORRECTION FACTORS ......................................................................................... 7-2

SVcal (correction factor related to Stroke Volume) .................................................... 7-2
EFcal (correction volume related to parallel conductance) ......................................... 7-2
Add to / Remove from Vc range .............................................................................. 7-3

CONDUCT NT INSTALLATION .......................................................................................................... 8-1
8.1

9.

End-Diastolic Markers ............................................................................................. 6-1
End-Systolic points ................................................................................................. 6-1
Manual shift of markers .......................................................................................... 6-1

VOLUME CALIBRATION..................................................................................................................... 7-1
7.1

8.

Auxiliary module ..................................................................................................... 5-4

DATA ANALYSIS.................................................................................................................................... 6-1

6.1.1
6.1.2
6.1.3

7.

Table of Contents

UPDATING SOFTWARE ..................................................................................................... 8-1

HELP ......................................................................................................................................................... 9-1
9.1
9.2

CONTENTS OF HELP ........................................................................................................ 9-1
CONTACT CD LEYCOM ..................................................................................................... 9-1

Appendix A. Hemodynamic Indices
Appendix B. Export Data
Appendix C. Working in Excel

Software manual V1801.0

1. Introduction

1. Introduction
Conduct NT is a software package for the display, acquisition and analysis of physiological signals
which was developed to be used with the Leycom® equipment for continuous measurement of
ventricular volume by the conductance catheter technique.
The full Conduct NT package consists of the items below:


1.1

This manual
One installation USB flash drive with the Conduct NT software
Requirements

The requirements to run Conduct NT are:
1 Standards
When the PC is placed in a medically-used room the PC and all additional components must be
according IEC 60601-1-1.
When the PC is placed outside the patient environment in a separate room (registry room) it
must at least comply with IEC 60950.
The PC and all components connected to the PC must always be conform the local
restrictions where the system is used.
2 Windows operating systems running at 32 Bit
 Note
A 64-bit operating system will not allow for installation of the Conduct NT software.

3 Network UTP
The network card should be 100 Mbps.
The connection between pc and Inca should be direct by an interface cable.
There should be no use from hubs or switches between the Inca and PC when those are also
used for different network components such as printers.
4 Performance
When using Conduct NT with the Inca in real time measurement there should be no
background programs running, NO print jobs, NO Windows update’s, NO program update’s ext.
The fire wall and or Virus scanner should allow full access to Conduct NT

Conduct NT
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1.2

1. Introduction

Passwords

To use the Inca you need the software Conduct NT. The software Conduct NT will be installed in the
program files directory of Windows.
If your user account is not a valid name to use Conduct NT, Windows prevents you from accessing the
software program Conduct NT, ensuring that only valid users have access to the Inca and patient
data.
Contact your administrator to create users, add or remove users, and change user passwords. Log-in
files are provided by the Windows environment.
 Note
The user environment variables are different for each user. The variables include the path
to the study folder of Conduct NT (created under folder ‘my documents’ of the user that
has been logged in).

1.3

The software

Start the software Conduct NT.
The menu options can be selected by using the mouse. On a form, point and click using the mouse or
pressing the <ALT>-key and the highlighted character.
 Note
If the software does not recognize the Inca in ‘Live data’ check your port settings or check
if you used the correct Ethernet connection.

1.4

Keyboard and mouse

Being a graphic interface, the software is designed to work most easily with the mouse. The middle
button on a 3-button mouse will be ignored.
In the data entry fields, the software provides a text cursor changed to a vertical bar that is positioned
immediately to the right of last character and extends the full height of a character cell.
The text cursor can be moved within a single field using the left and right cursor keys. If multiple
fields are present, the TAB and SHIFT-TAB keys move between successive fields. HOME and END
position the cursor at the beginning and end of the current field respectively.
To select consecutive files, click the first item, press and hold down SHIFT, and then click the last
item.
To select files that are not consecutive, press and hold down CTRL, and then click each item.
Conduct NT works also from the touch-screen tablet.
 Note
To use and save the settings in the form, leave a form with ‘OK’.
‘Apply’ saves all the changes you have made without closing the dialog box.
To cancel all changes made and restore the settings, leave a form with ‘Cancel’.

Conduct NT
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1. Introduction

The main window

The main window consists of four parts; the main menu, the toolbar, the view area and the status
line. The main menu bar is located at the top of the screen and contains drop-down menus to access
the various commands and dialogues. In the main menu the user can choose the following:
Study:

within this menu users will find choices to create, open, edit, backup, restore, export and
delete a study. Furthermore, menu choices are available for printing graphs that are visible
in the view area, updating the Conduct NT software, setting the system's date and time
and exit Conduct NT.
CD Leycom will inform users when an update is available. It depends on the new features
if a user would be interested to update Conduct NT.
Action: within this menu users find menus to manipulate the graphs to work with data files. Users
may select to acquire the current data in a data file or choose to play a previously recorded
data file.
View:
within this menu users can make a choice between the various types of data views. You
can also set the time base for the graphs and toggle the grid on and off.
Settings: within this menu users can select functions for adjusting the settings of both the program
and the patient module.
Help:
within this menu users can select the help function and open the ‘About’-window, which
presents information about the software and the system.
The toolbar with the shortcut buttons is located directly below the menu bar.
In the view area, the graphs that have been selected by the menu choices from the View menu are
being displayed. The Print function only prints the graphs that are displayed in this area.
The status line, located on the bottom of the screen, shows the following items:
 Screen tips: When pointing with the mouse over the various buttons and menu items, this
section shows the function.
 Display status: This section shows what is displayed. This can be: 'Real-time display', 'Please
wait, freezing', 'Display freezed' and 'Playing data file <data file name>.
 Acquire: The length of the acquired data is displayed in the section. This is only shown when
acquiring is active, else this section is left blank.
 Filter: Tells which filter is in use currently

Conduct NT
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2. Start-up

2. Start-up
After start-up the program will guide the user through the first steps.
2.1

Welcome

In the form “Welcome” the user can decide which study to use.
1. Create a new study
The user can add a new study to the list. For this, the user
has to fill in a form with information about the study and
the patient.
2. Open your last study
The user decides to open the last study that was opened
by the program.
3. Open an existing study
The user can choose from the list of studies, which study to open.

2.2

Active modes

Conduct NT can run in three active modes:
1. Live data; communicate with the Inca to display real time
signals measured with a Pressure-Volume catheter.
2. Recorded data; analysis of data recorded with the Inca.
3. Volume calibration; calibrate measured volume to real
volume.
The program needs data input to show signals on the screen.
1. Add/Convert old data file
If you already acquired data with an earlier DOS-version of Conduct 2000 or Conduct PC, it will be
possible to convert this data to Conduct NT.
2. Show live data
To run in real-time mode select ‘Show live data’. Conduct NT is written to work with the Inca. It
allows the user to display all signals in real-time in various types of tracings and display modes like
Pressure-Volume Loops, dP/dt, ECG, Total volume, pressures, etc. Up to 50 variables and indices
can be displayed in real time. It is possible to display and store data simultaneously.
3. Play recorded data
Select this option to open an earlier acquired data file to analyze. Plots can be made of ventricular
volume, ventricular pressure and ECG versus time, and of pressure-volume loops. More than 50
indices can be calculated. The End-Systolic Pressure-Volume Relation (ESPVR) can be calculated
and plotted (the ‘Ees-line’). Extensive report options are also included.
4. Volume Calibration
Select this mode for volume calibration of existing files.

Conduct NT
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2. Start-up

The segmental volumes measured with the Inca system are always relative volumes. Moreover,
due to parallel conductance of tissues around the measured chamber also the estimated Ejection
Fraction (EF) will also be a relative value. Absolute EF can be calculated automatically from the
data obtained with injection of hypertonic saline (5-10 ml of 5-7.5% saline depending on cardiac
output) into the pulmonary artery for left ventricular measurements and the right atrium for right
ventricular measurements.
Absolute total volume values can be achieved by matching cardiac output or stroke volume
derived from the volume catheter to an independent reference method, for instance to
thermodilution or MRI or Echo derived estimates. The accuracy of the absolute volume variables
derived from the volume catheter then are therefore dependent on the accuracy of the applied
reference method.
 Note
It is also possible to calibrate Ejection Fraction and total volume by Echo or MRI values.
For more information about volume calibration, read chapter 7.

2.3

Live data

Select “Live data” and be sure the Inca is turned on. Wait until the connection with the Inca is made
before you start to acquire data. The acquired data will be stored in the current study folder. This
folder is default located under ‘my documents/studies’. It is possible to change the folder by ‘Set
Study Folder’ in the ‘Study’-menu (read chapter 4).

2.3.1

Acquire data

Push the red dot button
to start acquiring data.
The data will be stored in an SMP-file that is saved in
the study folder. During data acquisition you will
read the text ‘Acquire data’ above the plot windows
and you can hear a beep every second when sound
is on. To stop data acquisition, push the red dot
button again.
When the user stops acquiring a window comes up
with acquisition statistics. The user can add a
comment to title the acquired file and assign the
recording data to a Set and further to a specific file
type like EFcal files, SVcal files or Data files.
The filename is generated automatically. Conduct NT
uses the system date to generate a unique name for
each subsequent data-acquisition file. The first three
characters of the filename are the month (jan, feb,
…) followed by two numbers representing the day
(jan02, feb25, …). The last three positions of the
filename are given a three-digit number (001,002, …,
999) which automatically increases with each run.
In principle, the length of a data file is only limited by hard-disk space. However, it is recommended to
limit the length of individual runs. It is easier to analyze multiple short data files than extract the
information from one single long file because data is stored as raw data.

Conduct NT
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2. Start-up

 Note 1
Check system data at start of study. Conduct NT uses the system date in the name of the data files.
 Note 2
Select ‘Edit File Comment’ in the Action Menu if you want to change the comment of the data file.

2.3.2

Interval measurements

Press the clock-button
to open the form for interval
measurements. In the form the user can fill in the following
items:
Acquire time: the time that data will be acquired.
Pause time: the time that the system runs without
acquiring data.
Number of intervals: the number of files that will be
acquired.
The program calculates the following items:
Interval time:
the total time of one cycle.
Total acquire time: the total acquire time of all files
together.
Total interval time: the program calculates the total time of
the whole interval measurement.
Select the option ‘Allow manual start’ to start the intervals by
pressing a button before the Pause time is passed.
To print a page directly after acquiring each interval, select
the option ‘Print page after each interval’.
The user can choose to save the data in one single file or in
multiple files.

2.4

Sample Frequency

The default sample rate for the Inca that is used is 250 Hz per
second. For smaller hearts or higher heart rates you would prefer
to use a higher sample frequency.
A sample rate up to 1000 Hz per second is possible.
For the 500 Hz and 1000 Hz less filtering options are available
compared to the 250 Hz option.
 Note
Using a sample rate of 1000 Hz instead of 250 Hz will result
in a data file that is 4 times larger. Increasing the sample
frequency may limit the type of filter that can be used

Conduct NT
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2.5

2. Start-up

Filters

Several filters can be used to smooth signals. The
available filters depends on the sample frequency
that is chosen.
Press ‘All set files’ to use the selected filter for all
the datafiles in the same set of the files.Press
‘Preview’ to get a first indication of the filter that
is currently selected.

Conduct NT
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3. Study management

3. Study management
Conduct NT uses the windows environment to control the study management. Before Conduct NT
becomes operational, a study (*.sty) must be created or opened. During initial set up the user can
select Create a new study or Open an old or an existing study, or after selecting the main menu
item 'Study' in the menu bar, the Study Menu becomes visible in which New Study … and Open
Study … can be selected.
3.1

Create a new study

The user can select New Study …
where the parameters for this new study
can be entered.
When you select the file name in the
Open Study box, these parameters appear
to help you identify the study.
Enter the following parameters in the
window:











Study Name: The user can enter any
name of up to 40 characters, to
identify the study. For privacy reason,
avoid patient names.
Study Comment: This is a free text
line where the user can enter a
comment, which will help the user
better identify the content of the
study during analysis.
Patient ID: This identifies the patient’,
avoid names. It can be a unique number and/or letter combination of up to 40 characters.
Patient Name: Preferably a code name only known by the user.
Patient Gender.
Patient Birth date: Input depends on the Inca's regional setting. For Western Europe this is ddmm-yyyy, for United States mm-dd-yyyy. Birth year can be relevant for future options.
Patient Weight: The weight of the patient. Together with Patient Length the unit is used to
calculate Cardiac Index. The unit is fixed to Kilograms.
Patient Length: The unit is fixed to cm. Note that the decimal separator character is a '.' (Point).
 Note
To create a new study, at least a study name and patient ID must be filled in. After this has
been done, the 'OK' button becomes available. Other characteristics can be edited later.

 Warning
Do not change the names of the study or your study folders where your data is stored
manually. The software program will not recognize the studies anymore.

Conduct NT
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3. Study management

If everything is correctly filled in, press the 'OK' button to accept the parameters. All items (except the
study name and ID number) can be changed afterwards. See Edit Study on how to do that.
The name of the newly created study will appear in the top line of the Conduct NT program.
3.1.1

Edit study

Select Edit Study under the Study menu to change the study parameters. Press OK to save the
changes or press Cancel to leave the form without changes.
 Note
The study name and patient ID number cannot be changed after the study is created.

3.2

Open study

Select Open Study to open a window in which all available studies are listed.

To select a study, move the mouse pointer over a row in the table and click on the left mouse button.
The pointed study is highlighted in blue. Press OK to open the selected study. It is also possible to
use the arrow keys to walk through the list and press <ENTER> to open a study.
To sort the studies in the list, press on one of the column headers above the studies (e.g. Comment,
Last name). Consecutively, the studies will be sorted in ascending order. After pressing the same
column header a second time, the studies will be sorted in descending order.
If the list of studies becomes longer than the window can show, a scroll bar becomes visible at the
right side of the window. Use this scroll bar to scroll through the list of studies. It is also possible to
use the up and down arrow keys to walk through the whole list.

3.3

Backup

The Backup utility helps the user create a copy of the data onto additional storage devices. In the
event that the original data on the hard disk is accidentally erased or overwritten, or becomes
inaccessible because of a hard disk malfunction, the copy can be used to restore the lost or damaged
data.
Conduct NT

Page 3-2

Software manual V1801.0

3. Study management

Select Backup in the Study Menu to back up the currently active study together with selected data
files to a removable storage device. To select a storage device, press on the list box below the text
“Backup to:” A list of all available storage devices will be shown. Point with the mouse pointer (or use
the up/down arrow keys) to select the device on which the data files have to be stored. At the right
side of the “Backup to:” box the free disk space of the selected storage device will be shown.
Select all data files from the study that should be backed up.
 To select consecutive files, click the first item, press and hold down SHIFT, and then click the
last item.
 To select files that are not consecutive, press and hold down CTRL, and then click each item.
 To select all the files in the study, click Select All. Use Deselect All to deselect all data files.
The data files can be sorted by clicking on the column headers of the list.
Press OK to start the backup function. On the selected storage device a directory <study name> is
created. The study information file (<study name>.sty) is copied into this directory. This file contains
all study specific data (e.g. patient data, catheter type etc.). The selected data files are also copied
into this directory.
Use Cancel to close the window without backing up the files.
 Note
Conduct NT will overwrite files that have the same name as the files that are being backed up.
If you try to back up data files whose combined size exceeds the available disk space, a warning will
be shown before the copying begins. You may then select to continue or to abort the backup action.

3.4

Restore

If you want to retrieve data you backed up, select Restore in the Study Menu.
When clicking in the box under “Restore from:” a storage device list becomes available. Select a
storage device from this list from which holds the study to be restored. In the list box 'Found studies'
all available studies found on the storage device will be listed. Click on the studies to select them. The
order of the displayed studies can be changed, by clicking on a column header (e.g. Comment,
Patient). The study files are sorted depending on which column header is clicked.

Conduct NT
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To select all studies, the Select All button can be used. To deselect all studies use the Deselect All
button.
Use Refresh to refresh the list of studies. This can be useful when changing the storage medium,
e.g. when changing a USB flash drive.
The text “Free disk space:” shows how much space is left on the systems hard disk. Be aware to
always leave some space on the hard disk.
Finally, press OK to restore the studies. The restored studies can be opened with Open Study.
Use Cancel to close the window without restoring anything.
 Warning
If you restore a study with the same name as already available on the hard disk, you will receive a
warning that the study file will be overwritten.
Take care that your study name is unique to prevent this.
3.5

Export data

If you want to analyze your data
using your own formulas, you can
export the raw data to a commaseparated file. You can recognize
this file with the extension CSV.
The folder where these exported
files will be saved, can be filled in
under ‘Export to:’
Select the data files to be exported
using the mouse. Press the left
button to select a data file; this line
will be colored blue.
To select more than one data file
you can use the <SHIFT>-key to
select files in a row and use the
<CTRL>-key to select files
separately.
See Appendix B for example of exporting data.

 Note
If Excel has problems readingin the data correctly, check your user local settings.
A good normal setting is United Kingdom. These settings affect the way some programs
display and sort dates, times, currency, and numbers.

3.6

Delete study

Simply select to highlight the desired study and select delete to remove the study from your hard disk.
Be sure that you have made a backup before the study is deleted (read chapter 3.3).

Conduct NT
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3. Study management

Print view

Print view will send the displayed screen to the printer. If you press this option during ‘Live data’, the
plotted signal will be finished until the screen is filled before printing is started.
On the bottom of the print-out you will also some useful information of the displayed data file.
3.8

Change the default working folder for your studies

New studies will be created in ‘my documents’ normally. But if you want to save your studies on a
different location select Set Study Folder on the Study menu.
Select a Study Folder and click OK. Use Cancel to close the window without changing your default
study folder.
 Note
The setting ‘Study Folder’ is a user account. Changing the ‘Study folder’ will not change
this folder for all users.

Conduct NT
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4. View

4. View
Different predefined views are available to give you a complete overview of the signals and their
calculated results.
It is recommended to start the case displaying the segmental loops for an indication of catheter
positioning. After catheter positioning in the ventricle is optimized, choose to display a screen with
indices. Be sure that markers (see chapter 6) are placed well to see the calculated results.
4.1

All channels vs Time

This display mode shows all 15 available
signals except the pressure-volume loop.
The time-scale of the horizontal axis is
predefined. Select one of the 6 possibilities.

4.2

Segmental Volumes

The ‘Segmental Volumes’ view shows all
segmental volume signals from segment 1
(apex) to segment 7 (base) and the pressure
signal. Except when the catheter is introduced
through the apex of the heart. Then the order
of the segmental volumes is inverted.
Segmental volume signals not included in the
calculation of total volume are shown but
indicated as “Not Used In Total Volume’.

4.3

Volume, Pressure, dP/dt, ECG

This view displays the most useful signals for
pressure-volume studies. The total volume is
calculated as the sum of the included
segments. The dP/dt signal is calculated realtime from the pressure signal.
If the total volume is displayed in a red color
this means that the volume is not calibrated.

Conduct NT
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4.4

4. View

Pressure-Volume loops

The total volume on the horizontal axis is
plotted against pressure on the vertical axis.
If enabled (see EDPVR and ESPVR lines in
the View Menu), the end-systolic and enddiastolic PV points are indicated and fitted
with the specified relation.

4.5

Indices

There are five different views where the
indices can be displayed. Go to “View” then
to Indices.
Build up your own indices scheme to see the
indices of your interest.

4.6

Dyssynchrony

Ventricular dyssynchrony is a difference in
timing of contraction and relaxation in
different ventricular segments. Conduct NT
calculates a time percentage of each
segment when out of phase with total
volume.
Go to “View” then to Dyssynchrony.
The heart beat is divided in different time
frames generating two or four time frames
within 1 beat, see midle column.

4.7

Segmental loops

An easy way to determine the position of the
catheter is to display the segmental loops.
For each segmental volume the Pressure
Volume loop is generated.
 Note
This is the recommended view
during catheter placement
Intra-ventricular pressure-volume loops
should run counter clockwise.
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4. View

Screen Display options

Go to menu View, depending on the options already activated, the user may also see:
1 .. 60 seconds:

Time that the signals will be displayed at a full screen.

Gridlines:

Horizontal and Vertical lines can be displayed on the screen to give a better
idea of the signal changes.

Beat numbers:

If markers are placed, beat numbers will be displayed at the top of the plotwindows. (See also chapter 4.2.1 right mouse button)

EDVPR and ESPVR lines: If you acquire load changes recordings these lines can be plotted to
calculate Pressure-Volume relationships.
Show selected beats:

4.8.1

This option will only display the beats selected by the cursor.

Pop-up Menu

When the beat numbers are displayed above the plot windows (see
above) a pop-up menu can be opened by clicking the right mouse
cursor at one or more beat numbers.
Move the mouse cursor above the box with the beat number and click
on the left mouse button. The box will be colored blue. Move the mouse
cursor above the box with the last beat number and hold down the
<SHIFT>-key when you click the left mouse button. The complete row
within these beat numbers will be colored blue.
The pop up menu shows some special functions.
Include / Exclude selection
The selected beat(s) will be included / excluded from the calculated results.
If you exclude the beat a red cross will be displayed through the beat number.
Split beat / Merge beats
Select one beat and choose “Split beat”. The selected beat will be divided into two equal beats,
possibly the EDP marker should be adapted in case of irregular HR, by clicking with left mouse at
green dotted lines at the level of the beat numbers and moving that EDP marker line to the actual
EDP positioning, pressures and dP/dt tracings can be helpful to place the marker appropriately.
Select more than one beat and choose “Merge beats”, the selected beats will be combined to one
beat.
Calculate selection
To calculate a specified range of beats, select this range first and choose the option “Calculate
selection”. To see the result of this range be sure that on the indices scheme the selected beat
numbers are presented.
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Save selection as
To copy a specified range of beats to a new file, select this range first and choose the option “Save
selection as …”. Enter a filename and the file will be saved in your study folder. Such a selection could
be used as a calibration recording.
Export selection
The raw data of the specified range will be exported to a new excel file. A filename must be entered
and be saved in the study folder. See 3.5 Export Data and also Appendix B.
Delete selection
To delete one or more beats from one data file, select the beats and select “Delete selection”. Note
3.3 that this will delete the beats definitely from the data file. It also possible to choose ‘exclude
selection’ to see the results without these beats.
Print Selection report
See 6.2.2. Report. The calculated results of the specified range will be exported into a new comma
separated file (csv). A filename must be entered.
Select all
A fast way to select all beats.
Invert selection
Allows you to reverse the selection; the selected beats will be de-selected and the de-selected beats
will be selected.
4.8.2

Cross hair

With the cross hair
pressures, volumes and time in ms from the EDP marker can be determined at
each moment within the cardiac cycle by using the left mouse button, using subsequently the right
button gives the changes from the initial point and time delay.
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5. Software Settings
5.1

Scaling

‘Scaling’ on the ‘Settings’ menu gives the possibility to scale all channels individually. In total 15
channels divided in three forms are available.
At ‘Autoscale’ a percentage can be chosen for which the screen will be filled with this percentage.
To change all channels to ‘Manual’, ‘Auto’ or ‘Full’ click the buttons or click the round holes to change
the channels individually.
“Volume and ECG”

: 7 segmental volumes and the ECG receiving from the volume arm of the
catheter.
“Other signals”
: pressure, temperature and the auxiliary signals.
“Calculated signals” : the calculated signals Total volume, dP/dt and Stroke Work.

 Hint
We recommend to set the scaling for all
signals to ‘Auto’ initially at the start of the
measurements.
If the catheter is placed correctly and
segments in use are selected, total volume
and pressure can be set at manual scaling.
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Catheter settings

The main module of the Inca supplies a 21,5 kHz, 30 µA current to two pair of electrodes (one pair
distal the other pair proximal) to setup an intra-ventricular electrical field and senses the resulting
voltage gradients between the other pairs of electrodes.
5.2.1

Select catheter used

Select ‘Catheter’ in the settings menu.
Check if the catheter is listed in the
preferred list of catheters. The distances
between each pair of electrode for the
selected catheter will be filled in
automatically.
 Note
If the catheter type is not mentioned in
the list of catheters, select ‘User defined’
and fill in the electrode spacing.

5.2.2

Number of electrodes

Start with the maximum available number of electrodes. With a 12-electrode catheter it is possible to
measure 7 segments. If the heart is smaller than the measuring area, the user can decide to decrease
the number of electrodes to 11 (6 segments) or 10 (5 segments), which is recommended in case only
4 segments are measured in the ventricle, to achieve a more homogenous electrical field within the
ventricle. These choices can be best made from the segmental loops display.
5.2.3

Single Field / Dual Field

Default Dual field (DF) excitation is used to optimize the uniformity of the intra-ventricular electrical
field. Generally, a dual field ratio of 0.25 is optimal. Dual field ratios of 0.30 or 0.35 may improve
signals in very large hearts. To select the optimal ratio, first set Display Mode to ‘Pressure-Volume
Loops’: Increasing the DF ratio generally increases stroke volume (PV loop width) by changing the
volume signal, so when installed after calibration this should then be repeated. Usually the iso-volumic
phases are a good indicator for the appropriate Dual Field Ratio: the iso-volumic contraction and
relaxation phases of the PV loop should be closest to vertical. In smaller ventricles the Single Field
setting can be used.
 Note
The Inca is measuring with a field frequency of 21.5 KHz
The sheath or guiding catheter used for placement of the 4 F catheter should not cover the
electrodes during the measurements

5.2.4

ECG

The internal ECG is measured from two electrodes of the
catheter.
You can select which electrodes to use by choosing the
segments. It is possible to choose one or two segments.
 Note
The segment(s) used is displayed as an orange led on
the volume module of your Inca.
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Check channels

Select ‘Channels’ in the settings menu. The current channel names are given. The user can update the
names for all channels and update the units for the external signals.

5.3.1

Channel view assignment

Check the channels selected for ECG and pressure. The selected ECG-signal will be used to find the
end-diastolic-pressure (EDP) markers and the selected pressure will be used to create the PV-loop.
Default settings used are the ECG measured by the catheter (volume module) and pressure measured
by the pressure module of the Inca.
5.4

Pressure Calibration

The calibration of the pressure signals is done automatically.
Remove the catheter from the package and withdraw the protective sleeve. Put the catheter on the
table. Using a lumen catheter, flush the catheter first. Immerse catheter pressure sensor for
approximately 10 seconds in a sterile saline solution. Leave the catheter on the table and connect the
pressure arm of the catheter to the pressure module. An indication bar comes up automatically to tell
you that the pressure can be calibrated. Press ‘Yes’ when you are ready to calibrate the pressure. It is
very important to leave the catheter pressure sensor then untouched during calibration.
The pressure calibration takes about 20 seconds. The pressure signal will automatically turn from red
into yellow when the calibration is successful.
After calibration the pressure signal should be around ‘0’. Recalibrate pressure sensor when
necessary only when pressure sensor is at ambient pressure and recently wetted by saline solution.
5.5

Recalibration

To recalibrate signals, select ‘Calibration…’ in the settings menu. A window appears that shows the
three modules of the Inca.
Volume and ECG module
Calibration of volume is not possible here, go to menu
‘Action’ and then Volume Calibration.
In the ECG module there is the option to invert the ECG in
case the R-peak is negative.
Pressure module
Pressure calibration is done automatically. If this is not
done appropriately you can recalibrate the pressure here.
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Auxiliary module
Extra signals connected to this module can be calibrated here.
Invert ECG Signal
When the ECG signal is displayed with a negative R top it
can be inverted at this spot by placing a checkmark to
improve EDP marker detection.

5.5.1

Pressure module

Press <Read information>, the serial number of the
catheter will be shown.
Recalibration at room temperature and catheter outside the
body can be performed after 10 seconds in a 0.9% saline
bath, leave the offset ‘0’ and press <recalibrate>. Fill in the
surrounding temperature and press <recalibrate> again. A
measured offset as derived from a reference pressure can
be inserted.
5.5.2

Auxiliary module

Select one of the auxiliary signals you want to calibrate and
press <Calibrate>.
After calibration is done a checkmark will appear in the
column ‘Done’.
The software Conduct NT provides three methods to
calibrate the auxiliary signals. Select one of the methods
and press ‘Next’.
If you want to leave form without any changes, press
Cancel.

Full
The Inca has a voltage range from –10 Volt to 10 Volt. Fill
in the user values that correspond with these two voltages.
Automatic (recommended)
The Inca measures the given values and calibrates the
signal using the measured values.
Manual
Supply two known signals and the software will measure
these signals and uses these signals to calibrate the signal.
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6. Data Analysis
6.1

Markers

Markers are required to separate individual
beats and allow the software to calculate a
range of variables for each individual beat.
The markers to be set are end-diastolic and
end-systolic points.
Go to “Analysis” then to Markers
6.1.1

End-Diastolic Markers

Conduct NT incorporates different methods
to find end-diastolic (ED) markers
automatically on basis of either ECG and or
pressure and volume, using detection level
as a percentage of the maximum value
found during 1 second. The ECG and or
pressure channel that will be used are set in ‘Channels’ (see chapter 4.3).
It is possible to select the ECG or the first derivative of the ECG.
The optimal method is to search the positive R wave of the ECG in the right under corner of the loop
(red), using the PV data at lowest pressure and highest volume. When the R wave is negative it
should first be inverted in “Calibration”, when the segmental volumes are not well addressed, or the
catheter positioning is not optimal this end-diastolic marker option may fail.
Manual shifts of the ED marker can be necessary in severe heart failure with a long pre-systolic
activation, use a light (25 Hz) low pass filter to judge the end-diastolic pressure point accurately.
6.1.2

End-Systolic points

Conduct NT has two methods to calculate
the position of the end-systolic (ES) points.
The standard method for the left ventricle is
to calculate the highest value of maximum
LV pressure divided by total volume.
The other method is to place this endsystolic point at minimum -dP/dt, which is
recommended for the right ventricle when
RV (or LV) pressure decreases during the
ejection.
Select the method by placing a checkmark.
Manual shifts maybe necessary.
6.1.3

Manual shift of markers

Fine tuning the position of the markers (end-systole or end-diastole) can be performed by shifting the
markers manually. Select the option ‘Manual adjust’ and move the markers to the left or right. This
method can be used for end-systole and end-diastole.
The end-diastolic points can be replaced individually for each heartbeat. The heartbeat numbers
should then be displayed on the screen (select ‘Beat Numbers’ in the View menu). Move your mouse
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to the displayed beat numbers. When the cursor crosses an end-diastolic point, the cursor is changing
in two vertical lines. Press the left mouse button and move your mouse. Select a smaller time frame to
move a marker more accurately.
6.2

Indices

Conduct NT can calculate about 60 indices, up
to 30 indices can be displayed on the screen.
Some standard views and reports are given,
but dedicated indices screens and reports can
be made (Press <New…>).
Use the arrow key <Left> to place the
selected indices into the view and use the
arrow key <Right> to remove an index from
the view.
Use the arrow keys <Up> and <Down> to
place the indices on a certain place of one of
the columns. Try to equalize the number of
indices in the columns used.
Read Appendix A to get an overview of the
calculated indices.
6.2.1

Moving average

The indices shown in some displays are calculated as an average of a number of heartbeats. This
number of heartbeats can be entered in ‘Indices’ in the settings menu.
 Note
After every screen refresh the calculated indices will be first
displayed after the entered Number of beats are detected.

6.2.2

Reports

All the calculated results can be printed. Report names are
given in a table. Place a checkmark for the desired print
option.
To change one of the reports, select a report; the name of
the report will be colored blue and then press ‘Edit’. A
windows comes up with all the indices. To make changes,
use the arrow-keys to add or remove indices from the list.
To create a new report, select ‘New…’. Enter a name for a
report and choose indices from the listing. The user can
create dedicated reports. Select ‘Print Report’ in the ‘Study’
menu (this option is only available in Recorded Data).
The ‘Graphic lines’ are the calculated results of the linear
regression. The results are the slope, the intercept for X and
Y and the regression coefficient for the end-systolic pressurevolume relation (ESPVR), for the relation between +dP/dt
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max and end-diastolic volume (SCI) and for preload recruitable stroke work (PRSW, relation between
stroke work and end-diastolic volume).
See Appendix B for data export in data management programs as excel or other.

6.2.3

Mechanical Dyssynchrony

See “View” then Indices. At each time point, a segmental volume
signal defines dyssynchronous if its change (dVseg/dt) is
opposite to the simultaneous change in the total LV volume
(dVLV/dt).
Segmental dyssynchrony is quantified by calculating the
percentage of time within the cardiac cycle that a segment is
dyssynchronous to total volume.
Total LV dyssynchrony is calculated as the mean of all segmental
dyssynchrony together.
Dyssynchrony can be calculated within each specified time
interval; it depends on the period chosen if two or four indices
are displayed.
Divides one beat into two periods. The dyssynchrony indices DS1 and DS2 can be used.
DS1 : time period from EDV to ESV (Ejection phase)
DS2 : time period from ESV to EDV (Filling phase)
Divides one beat into two periods. The dyssynchrony indices DS1 and DS2 can be used.
DS1 : time period from EDV to minimum dP/dt
DS2 : time period from minimum dP/dt to EDV
Divides one beat into two periods. The dyssynchrony indices DS1and DS@ can be used.
DS1: time period from maximum dP/dt to minimum dP/dt
DS2: time periode from minimum dP/dt to maximum dP/dt
Divides one beat into four periods. The dyssynchrony indices DS1, DS2, DS3 and DS4 can be
used.
DS1:
DS2:
DS3:
DS4:

time
time
time
time

period
period
period
period
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7. Volume Calibration
Select ‘Vc data’ in the Action menu or press the button
, to start the mode ‘Volume Calibration’.
Within this mode it is possible to split up the files into different set of data files and to calculate the
values for Stroke Volume calibration (SVcal) and Ejection Fraction calibration (EFcal) for each data set.

The ‘Current values’ shows the actual EFcal’s and SVcal’s for the total volume used in the data files.
When measuring in different situations (e.g. before and after an intervention) it is possible to calculate
more than one EFcal and SVcal in different measurement sets. This should be done when the catheter
positioning has been changed.
It is also possible to enter manual values for EFcal and SVcal, in case absolute values are not
necessary and the user wants to present the data in a normal value range. To copy the manual values
to the current values, press ‘Apply Manual Values’. Echo or MRI values can be implemented to
calculate the calibration factors used in the Data Files.
Using the checkmarks in front of the list, the user can decide to use the results of a specific calibration
file in the calculation of an average value.
Click on the line of a file, this line will be colored blue. Double click or press <Show> will display the
total volume and pressure from the selected file on the screen.
Use <Move…> to change the type or set from the selected file.
 Note 1
If the PV-loops and total volume are displayed in red, the volumes are uncalibrated. If
the PV-loops and total volume are displayed in yellow, the volumes are calibrated using
Alpha and Vc in ‘Current values’.
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Volume correction factors

7.1.1

SVcal (correction factor related to Stroke Volume)

7. Volume calibration

SVcal is a calibration factor that is a product of Cardiac Output measured by the volume catheter
divided by a reference CO by example from thermodilution, or another method of CO measurement.
The value for the reference method must be entered into the column ‘COref’. The calculated results
for SVcal can be read in the column ‘SVcal’. Perform at least 4-5 thermodilution measurements
simultaneously with recording PV relations to ensure the most accurate calibration.

7.1.2

EFcal (correction volume related to parallel conductance)

The software enables determination of the parallel conductance correction from signals acquired
during a hypertonic saline injection (5-10ml, 5-7.5% saline). EFcal is a calibration factor that is
calculated by the beats affected by the hypertonic saline injection, resulting in an increase in
estimated EDV and ESV, followed by a wash-out episode. Only beats during the increase in
conductance by the hypertonic saline should be used for this calculation, it should start with the last
beat prior the increase until the first beat showing a decrease. The Conduct software automatically
detects these beats and indicates them in red.
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Add to / Remove from Vc range

If the user is not satisfied with the Volume Calibration (Vc) range that is found automatically (check
the red colored beat numbers), it is possible to make manual
changes by removing or inserting beats. Optimal results can be
reached by starting with the last beat prior the increases of EDV
and ESV due to the hypertonic saline until the last beat prior
decreases in EDV and ESV due to wash out.
Move the cursor to a beat number and press the right button. The
selected beat will be colored blue. Use the left mouse button in
combination with CTRL or SHIFT-key to select more than one beat.
Select ‘Add to Vc range’ to add the selected beat(s) to the Vc range
and select ‘Remove from Vc range’ to remove the selected beat(s)
from the Vc range. The result of the new calculation will be
displayed in the table directly. A guide for optimal results are given
by the correlation numbers shown as EF and R on top of the table, optimal is near 1.00, EF is the
correlation number of the EDV change and R the correlation of the ESV change due to the hypertonic
saline.
When the user is satisfied with the calculated SVcal and EFcal, copy the average value to the current
values by pressing ‘Apply’. All the data files in the same set will use the EFcal and SVcal displayed at
current value.
 Note 1
The calculated EFcal and SVcal will not be used in the EFcal- and SVcal-files themselves. Only
after transporting them to data files those files can be calibrated.
 Note 2
After pressing ‘recalculate’ the manual changes are lost.

7.3

Use Echo or MRI values

To shorten the measurement you may also use MRI or Echo values to calibrate the volume. Therefor
you need to know two indices of EDV, ESV or EF.
Enter two indices in the boxes of Echo values, the third value will be calculated automatically.
Place a checkmark in front of one (or more) datafiles. If you place more than one checkmark an
average will be calculated using the values mentioned in the columns SVcal and EFcal.
You see the calculated results in grey at “Calculated values”.
Press ‘Apply’ and the
calculated values will be
copied to ‘Current values’.
All the files set to datafile
and in the same number of
dataset will be calibrated
using the values for EFcal
and SVcal.
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8. Conduct NT installation
8.1

Updating software

If a new version of Conduct NT has been released, CD Leycom will have an update file available that
can be sent by e-mail. Copy the file on an external disk that can be connected using an USB cable.
Be sure that the file is in the root of the drive. Run the software Conduct NT and select ‘Update
Conduct NT’ from the study menu.
Update the software Conduct NT in four simple steps.
1. Be sure that the software can read the file on the external disk.
2. Select the update-file by pressing
‘Select File’. Choose the Source drive
where the update file is located. The
program will recognize the updatefile automatically and it will appear
in the box.
3. To start the update press ‘Update
Conduct NT’. The program will
update the software. An indicator will appear to show the
remaining time for the update to complete.
4. To complete the update, restart the computer by selecting
‘Restart computer’.
To cancel the update, press ‘Conduct NT’ to return to Conduct NT.

Conduct NT

Page 8-1

Software manual V1801.0

9. Help

9. Help
9.1

Contents of Help

To find more information about the Conduct NT software, select ‘Contents’ in the Help menu or press
F1.
There are 3 options to search for a topic.
1. Contents
Press a book
to know the contents of the books. If there is information about a topic, press
the question mark .
2. Index
Type the name of the topic. The program will search your topic in an alphabetical list.
3. Find
Type the word to find. Select some matching words to narrow the search. Click a topic and select
Display to read the information about the selected topic.

9.2

Contact CD Leycom

Before contacting CD Leycom for questions about the software, please select ‘About Conduct NT’ in
the Help menu first and write down the version number of the software.
Send an e-mail message to CD Leycom Support; attaching files is ideal for questions. Submit a
question at any time and receive a response within a few business days.
Please send your questions to support@cdleycom.com.
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Appendix A. Hemodynamic Indices
HR[b/min] = Heart Rate
The heart rate is calculated in beats per minute.
Vmax[ml] = maximum volume
This is the absolute maximum volume.
Vmax[ml dP/dt+] = maximum volume
This is the ‘maximum’ volume that is found at maximum dP/dt.
Vmin[ml] = minimum volume
This is the absolute minimum volume.
Vmin[ml dP/dt-] = minimum volume
This is the ‘minimum’ volume that is found at minimum dP/dt.
SV[ml] = Stroke Volume
This is the difference between the minimum and maximum volume.
SV[ml dP/dt] = Stroke Volume
This is the difference between the minimum and maximum volume found on dP/dt.
SV [mL ED-ES)
Stroke volume determined between volume at EDP and end-systolic point.
SVes [mL]
Stroke volume determined between volume at dP/dt+ and end-systolic point.
CO [L/min] = Cardiac Output
The Cardiac Output is calculated by CO = SV[ml]*HR[b/min]
CO dP/dt [L/min] = Cardiac Output
The Cardiac Output at dP/dt+ is calculated by CO = SV[ml dP/dt]*HR[b/min]
CI[L/min/m2] = Cardiac Index
The Cardiac Index is calculated by CO / (Height(cm) * Weight(kg) / 3600) 1/2.
EF[%] = Ejection Fraction
The Ejection Fraction is calculated by EF = (SV / Vmax * 100%)
SW[ml.mmHg] = Stroke Work, calculated as the area of the pressure-volume loop.
TAU[ms] = Time constant of isovolumic LV pressure relaxation
Tau (Mirsky) is calculated as the time from dP/dt min until pressure reaches half the value at dP/dt
min.
dP/dt + [mmHg/s] = maximum value of first derivative of the pressure
Calculated as the maximum value of 1/(P[n+1] – P[n]).
dP/dt - [mmHg/s] = minimum value of first derivative of the pressure
Calculated as the minimum value of 1/(P[n+1] – P[n]).
PFR[ml/s] = peak filling rate
Peak Filling Rate is calculated as the maximum value of dV/dt max. dV/dt = 1/(V[n+1] – V[n]).
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tPFR[ms] = Time in milliseconds between start of heart cycle and PFR.
Calculated as the time between End Diastolic point and PFR.
PER[ml/s] = peak ejection rate
Peak Ejection Rate is calculated as the minimum value of dV/dt min. dV/dt = 1/(V[n+1] – V[n]).
tPER[ms] = Time in milliseconds between start of heart cycle and PER.
Calculated as the time between End Diastolic point and PER.
EDP[mmHg] = End Diastolic Pressure
Pressure measured on end diastolic point. The end diastolic point is equal to the position of the
marker.
EDV[ml] = End Diastolic Volume
Volume measured on end diastolic point. The end diastolic point is equal to the position of the marker.
ESP[mmHg] = End Systolic Pressure
Pressure measured on end systolic point. The end systolic point is found on the sample where Pn /
(Vd – Vn) reach the maximum value.
Vd is calculated as Vmin – (0.5 * SV).
ESV[ml] = End Systolic Volume
Volume measured on end systolic point. The end systolic point is found on the sample where Pn / (Vd
– Vn) reach the maximum value.
Vd is calculated as Vmin – (0.5 * SV).
DFT[ms] = Diastolic Filling Time
Time between dP/dt min and end diastolic.
ESP-EDP =
Difference between end systolic pressure and end diastolic pressure.
EDPVR (mmHg/mL)= End Diastolic Pressure Volume Relationship.
Beat-to beat EDPVR as can be measured continuously (without loading change), calculated as enddiastolic pressure divided by volume at the end diastolic point.
EDPVR [slope]
Slope of the linear regression of the EDPVR as can be determined from a loading change.
EDPVR [X-int]
Intercept for X on the linear regression of the EDPVR as can be determined from a loading change.
EDPVR [Y-int]
Intercept for Y on the linear regression of the EDPVR as can be determined from a loading change.
EDPVR [R2]
Correlation of the linear regression of the EDPVR as can be determined from a loading change.
ESPVR (mmHg/mL)= End Systolic Pressure Volume Relationship or end-systolic elastance (Ees).
Beat-to-beat end-systolic pressure-volume relation (ESPVR) can be displayed continuously (without
loading change), calculated as end-systolic pressure divided by volume at the end-systolic p-v point.
ESPVR [slope]
Slope of the Linear regression of the end systolic pressure volume relation determined from a loading
change.
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ESPVR [X-int]
Intercept for X of the Linear regression of the end systolic pressure volume relation determined from a
loading change.
ESPVR [Y-int]
Intercept for Y of the Linear regression of the end systolic pressure volume relation determined from a
loading change.
ESPVR [R2]
Correlation of the Linear regression of the end systolic pressure volume relation determined from a
loading change.
MDP [mmHg]
Mid diastolic pressure calculated at the moment of PFR.
PRSW (mmHg)= Preload Recruitable Stroke Work
Beat-to-beat PRSW as can be displayed continuously (without loading change), determined from SW
divided by EDV.
PRSW [slope]
Slope of the linear regression of the PRSW as can be determined from a loading change.
PRSW [X-int]
Intercept for X of the linear regression of the PRSW as can be determined from a loading change.
PRSW [Y-int]
Intercept for Y of the linear regression of the PRSW as can be determined from a loading change.
PRSW [R2]
Correlation of the linear regression of the PRSW as can be determined from a loading change.
SCI (mmHg/mL/s)
Beat-to-beat Starling contractile state index (SCI) as can be displayed continuously (without loading
change), determined from peak dP/dt + divided by end-diastolic volume.
SCI [slope]
Slope of the linear regression of the SCI as can be determined from a loading change.
SCI [X-int]
Intercept for X of the linear regression of the SCI as can be determined during a loading change.
SCI [Y-int]
Intercept for Y of the linear regression of the SCI as can be determined during a loading change.
SCI [R2]
Correlation of the linear regression of the SCI as can be determined from a loading change.
Divides one beat into two periods. The dyssynchrony indices DS1 and DS2 can be used.
DS1 : time period from EDV to ESV (Ejection phase)
DS2 : time period from ESV to EDV (Filling phase)
Divides one beat into two periods. The dyssynchrony indices DS1 and DS2 can be used.
DS1 : time period from EDV to minimum dP/dt
DS2 : time period from minimum dP/dt to EDV
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Divides one beat into two periods. The dyssynchrony indices DS1and DS@ can be used.
DS1: time period from maximum dP/dt to minimum dP/dt
DS2: time periode from minimum dP/dt to maximum dP/dt
Divides one beat into four periods. The dyssynchrony indices DS1, DS2, DS3 and DS4 can be
used.
DS1:
DS2:
DS3:
DS4:

time
time
time
time

period
period
period
period
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Appendix B. Export Data
This appendix provides an explanation how to export the raw data and calculated indices to a tabular
format (.CSV) and how to view the file within Microsoft Excel.

Export Raw Data
Select beats you want to be exported. Click with your right mouse button on the selected beats and
go to “export selection”.

Subsequently select one or more signal channals to be exported from the options shown.
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Below save the selection raw data into a directory

Below, open a new excel file and go to Data and get Data from text
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Below choose the delimited option and go to next

Below select Tab and Comma and go next and finish
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Below the final import of the Raw Data in excel
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Export the Variables
Select the beats from which the variables have to be exported in excel and click on the beats with the
second mouse and select “Print Selection Report”

Below the menu of Print Selection Report, standard reports or editable reports can be choosen
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Below the editable selection can be dedicated to the study in this case a CRT example

Below, save the dedicated CRT data in a directory and or print the data.
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Below, open a new excel file, go to DATA and Get External Data from text and select file

Below select Tab and Comma and Finish
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Below the selected variables of the selected beats
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Appendix C. Working in Excel
Below follows a step by step instruction how you
can create your own PV-loop using your exported
data.
Select the menu option ‘ Insert’ .
Choose ‘ Scatter’ -> smooth lines.
An empty chart area appears on the screen.

Move your mouse to the chart area and press the
right mouse button. A menu appears in the chart
area.

Choose ‘ Select Data …’ .
The form below appears on your screen.

Press Add.
A form appears to enter your graphic values.
Now we have to enter the values into this form.
This can be done easily by select these values in
your own excel sheet.
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Press
behind the box ‘ Series
name’ to select your name for the PVloop.
In this example box C2 is selected to
generate a PV-loop of Segment 1.
Press

to go back to the first form.

Press
behind the box ‘ Series X values’ to
select your x-values.
In this example box C4 to C625 is selected to
enter the segmental volume values.
Press

to go back to the first form.

Repeat this for the Y –values.
In this example box J4 to J625 to enter
the pressure values.
Press

to go back to the first form.

Press OK.

The segmental loop of segment 1 is
created.
Now you can adjust your graphic by
selecting each individual item and
pressing the right mouse button.

Segment 1
150
100
Segment 1

50
0
0
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