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This manual has been validated and reviewed for accuracy. The instructions and descriptions it contains are
accurate for the AtCor Medical product models at the time of this manual’s production. However, succeeding
models and manuals are subject to change without notice. AtCor Medical assumes no liability for damages
incurred directly or indirectly from errors, omissions or discrepancies between the product and the manual.

This Manual is produced on the assumption that the operator is an experienced user of the Windows
2000/XP/Vista operating Systems.

If the operator is not familiar with Windows operations, please refer to the On-line Help of Windows or the
Windows User Manual.

®;

“SphygmoCor ™ is a registered trademark of AtCor Medical Pty Ltd.

Millar, IBM, IBM PC, Microsoft, Windows, Excel, SPSS and PCMCIA are the registered trademarks of their
respective holders.

Consult the SphygmoCor Operator's Manual for
additional warnings, cautions and regulatory inform ation

Before use, operators should ensure that there are no conditions present that would impair accuracy of blood
pressure waveform measurement in the radial artery. The radial pulse should be identical in both arms, within the
perception of the examining physician, and arterial pressure by cuff sphygmomanometry should be within 10
mmHg systolic prior to use. Since peripheral vasodilatation as reactive hyperaemia, caused by arterial
obstruction, alters brachial wave transmission, at least two minutes should elapse after use of the cuff
sphygmomanometer before radial pressure waveform recordings are taken. The system is not applicable in
generalised constriction or localised spasm of muscular conduit arteries such as seen immediately after
hypothermic cardiopulmonary bypass surgery or accompanying Raynaud's phenomena or intense cold.

The SphygmoCor system should not be used on persons with significant aortic valve stenosis (gradient
>60mmHg)

Values of parameters determined from ejection duration when ejection duration values are outside the range
200-450 msec should be disregarded.

Values of parameters determined from P1 and T1 should be viewed with caution when T1 is outside the
range 80-150 msec (AtCor recommends repeating the measurement and where T1 is consistently outside
the range, strong consideration should be given for not retaining the data).

CAUTION

Federal law restricts this device to sale by or on the order of a physician

Page 3

1.3 HRV SOG



Copyright 2
Disclaimer 3
Trademarks 3
Warnings 3
1. INTRODUCTION 5
1.1 About This Manual 5
1.2 Manual Contents 6
1.3  Conventions 6
2. STARTING THE SOFTWARE 8
2.1  The Menu and the Tool-Bar Buttons 9
2.2 The Status Bar 9
3. TAKING A MEASUREMENT 10
3.1  Select the Patient 10
3.2  Perform the Study 11
3.3  Examine the Report 13
4. WORKING WITH THE PATIENT SCREEN 14
4.1 Modes 14
4.2 Browse/Edit Modes 14
4.3  Browsing for Patients 15
4.4  Creating and Editing Patients 16
4.5  Deleting Patients 17
4.6  Patient Summary 18
4.7  Patient Interview* 18
4.8  Moving to the Study Screen 19
5. WORKING WITH THE STUDY SCREEN 20
5.1  Entering the Study Fields 21
6. WORKING WITH THE REPORT SCREEN 22
6.1 HRV Calculation 22
6.2  Valsalva Manoeuvre 25
6.3  Stand Manoeuvre 26
6.4  Report Tool-Bar Buttons 27
7. ADVANCED TOPICS 28
7.1  Exported Fields 28
7.2 Viewing The ECG Signal 30

Page 4




13

The SphygmoCor® Heart Rate Variability (HRV) Assessment System is a sophisticated
system for assessing non-invasively the Autonomic Nervous System (ANS) based on Heart
Rate Variability (HRV) analysis. HRV analysis is based on measuring variability in intervals
between R waves - “R To R intervals”

SphygmoCor HRV assesses sympathetic and parasympathetic autonomic function by
providing stable and evoked measures of HRV:

HRV measurement in Supine Resting State
HRV measurement after Valsalva Manoeuvre
HRV measurement after Stand Manoeuvre

The system uses 3-lead ECG connected to an electronics module, to non-invasively record
a patient's continuous ECG waveform. From these measurements, the SphygmoCor
software is able to calculate parameters (spectral and temporal) related to ANS.

The SphygmoCor HRV software maintains databases of patient measurements, and
provides reporting and data analysis.

This manual is a guide to the operation of the SphygmoCor CvMS software. The manual is
intended for the day-to-day use of the SphygmoCor operator, to assist in taking
measurements using the system, and as an introduction to using the SphygmoCor software.

For details on the SphygmoCor System installation, for use and maintenance of the
Tonometer and Electronics Module, and for use of the comprehensive analysis features

available within the system, please refer to the SphygmoCor Operator's Manual

This operator's guide accompanies Version 8.2 of the SphygmoCor CvMS Software. You
can click the About option under the system Help menu to see the following screen, which
shows you the version of the software you are running and the available measurement
modes in your software. If an Electronics module has been successfully detected, the
module type and capabilities will also be displayed (P = PWA, V = PWV, M = PWM, H =
HRV). The Print button allows you to produce a printout of this information.

Print About Screen

@

SphygmoCor About

AtCor Medical Pty. Ltd. System Ferial No.

SphywgrmoCor® 1993-2008 € Copyright CONSD
Wil www atcormedical.com Erirt
Email: inquin/@atcormedical com —
Wersion 8.2

|nstalled Options:

/

Measurement Modes Module Type and Capabilities

<] "1 <1 <
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This guide contains the following sections:
Starting the Software

This section describes how to start the SphygmoCor software from your Windows XP or
Vista operating system, and how to find your way around once it has started.

Taking a Measurement

This section is an overview to taking a measurement using the system. It describes all that
you will need to get started with taking a measurement.

Working with the Patient Screen

In this section the features of the Patient screen are described more fully. The section
includes how to search for existing patients, and how to add and edit patient details.

Working with the Study Screen

This section describes the procedure for taking a measurement from a patient.
Measurements are taken from the Study screen.

Working with the Report Screens

These sections describe the on-screen reporting that is available in the system, and how to
print and export results.

Advanced Topics

This section covers other procedures you may to need know about, such as viewing the
ECG signal.

$

This manual uses the following formats to describe, identify, and highlight terms and
operating procedures.

Abbreviations

On first appearance, and whenever necessary for clarity, abbreviations are enclosed in
parentheses following their definition. For example: Read Only Memory (ROM).

Message Notes

Message Notes are used in this manual to bring additional information to your attention. The
message is identified as shown below.

When you see this, it is providing additional information.

This manual also provides all measures using the metric system.

The SphygmoCor Software also includes an online Help System. By pressing the F1 key at
most stages in the System, you can get explanations of commands and screen messages.

Mouse Operation

Using the mouse cursor you can perform most software operations described in this
manual. Various mouse functions perform specific tasks in the software. The mouse
functions are described below:

Click - Press the primary mouse button (usually the left mouse button) with your finger once
then release.
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Right Click - Press the secondary mouse button (usually the right mouse button) with your
finger once then release.

Double Click - Refers to quickly clicking the primary mouse button (usually the left mouse
button) twice.

Drag - Press the mouse button while the cursor is on an object and while holding the button
down move the mouse cursor to where you want the object moved then release the mouse
button.

Keyboard Operation

The keyboard keys are used in the text to describe many software operations. A distinctive
typeface identifies the key symbols as they appear on the keyboard. For example, ENTER
identifies the Enter key.

Some operations require you to simultaneously use two or more keys. We identify such
operations by the key symbols separated by a dash sign (-). For example, Ctrl-C means you
must hold down Ctrl and at the same time press C. If three keys are used, hold down the
first two and at the same time press the third.

Most Controls on the screen (buttons, menus, combo boxes etc.) can be activated by
keyboard. A line appears underneath the letter that will activate that button. Press Alt & that

key to activate.
| 3

For Example: To print, press Alt-T

Display

When procedures require an action such as clicking an icon, button or entering text, the
icon’s name or the text you are to type in is represented in this type face: ENTER.
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See the Operator’s Manual for Software Installationi  nstructions .

You can start the SphygmoCor CvMS software from the Windows Start menu, by clicking
and holding down the Start button, then navigating your mouse to the SphygmoCor CvMS
program.

I Accessaries 3 |

G AtZor 3 G SphygmoCor CvM3S d SphygmoCor CuMs RJ
G 3
@ Set Program Access and Defaults @ i
I Microsoft OFfice »
\‘3_;;. Windows Catalog ™ Startup 3
£ (3 Adobe Acrobat 6.0 Professional
indows Update
& Internet Explorer
L"‘E] Cutlook Express
»
B e @) windows Media Player
2 Documents 3
EI') Settings 3
) Search 3

N

Help and Support

Run...

Log OFf Product Development. ..

BE Qe

Q8 Turn Off Computer, .

Alternatively, if you have a shortcut to the SphygmoCor CvMS software on .
your Windows desktop, just double-click the icon: 9

The SphygmoCor CvMS software displays a splash screen while it is loading
and preparing itself for use. The Patient screen then appears.

If a communications error message appears it is usually because either:

(a) The electronics module is not connected to the computer.
(b) The electronics module is not switched on.
(c) The selected computer communications port is incorrect.

Click YES if you wish to attempt detecting the module again.

Note that if the module is not detected on its second attempt a message window
will appear prompting you if you wish to change the configuration settings. If you
click YES the SphygmoCor Configuration Window will appear, allowing you to
change the computer communications port to which the electronics module is
connected.

Click NO or CANCEL or press the Esc key to ignore the communications error message
and continue working with the SphygmoCor system.

Do not open the SphygmoCor database with Microsoft Access or any other
program as it may corrupt your data. All database i nteractions should be
performed using the SphygmoCor software. For furthe r advice contact AtCor
Medical Product Support.
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System  Patient {F?} Study <F3= Report <F4> Analysis <F5= Mode <F6> Privacy <F7>= Help <Fl=

. | . J
I :‘\ Patient m Study I @ Tepurtl gnalysisl @ Privacy

Menu Bar Tool Bar Buttons

When SphygmoCor has started, the Patient screen appears. At the top of the screen are the
system menu and the tool-bar buttons, and these are displayed whenever the program is
running.

The menu bar gives you access to all the major areas of the
program. When you click and hold down the mouse on the
System, Patient, Report and the Help menu options, further sub-
Menu Bar menu options appear below them. For all the other menu options,
when you click the option the relevant screen appears immediately

Note that you can also use the function keys F1 to F7 to perform
common functions, as shown on the menu bar.

The tool-bar buttons allow quick access to all the major screens of

Tool Bar Buttons
the program.

The SphygmoCor status bar is always displayed at the bottom of the screen.

Function Active Database Mode

This shows the name of the Patient database you are currently

Active Database .
using.

When using the Patient screen, this shows whether you are
Mode currently in Edit mode or in Browse mode. See Section 0 for more
on modes in the Patient screen.

When using the Patient screen, this shows what function you are

Function currently performing. See Section 4 for more on this.
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This section takes you step-by step through the procedures necessary to take a
measurement from a patient. See Sections 4-6 for further details on each of the major

screens in the program.

To take a measurement (also called performing a Study) you must first select an existing
patient, or add new patient details to the system on the Patient Screen.

H -

The Patient Screen has a browser panel on the left hand side. Use the browser panel to
choose a patient. Choose a patient by one of the following means:

Fatients l Summa[}l]
Patient ID | Date Of Bith |

Patient Search

FPatients

Firzt Mame

|~

01 Jan 1351
01 Jan 1349
01 Jan 1348
01 Jan 1965
01 Jan 1958
01 Jan 1346
01 Jan 1953
19 Jun 1962
M .lan 1972

Gary
K.ath
Pat
Dale
I artin
Peter
Pearl
Jane

T

e

149 < g—

Number of Patients
in this Database

= Browser Panel

Place the cursor in the Patient Search field, enter the patient’s family name and click
SEARCH or press ENTER. The system then selects the patient in the browser whose

name best matches the characters you have typed.

Click on any row in the browser to select that patient. When a patient is selected, the
arrowhead symbol appears to the left of that patient in the panel, and the patient is
highlighted. Once the patient is selected, if you choose, you can move directly to the
Report Screen by clicking F4 or by clicking on the Report tool bar.

Patient is selected e W 01 Jan 1962 Brian "

Use the VCR buttons at the bottom of the browser panel to select the patient. For more
details on using this method, see Section 4.3.3.

0 Now 1344 Wanen
24 &pr 1954 Rosalind
14 Dec 1951  Stephen

295ep 1958  Michael w
£ >
| - - L2
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Use this option if the patient is not already in the database, and you want to add the patient
details. Ensure that the patient details do not already exist in the database as it is not
possible to merge patient details at a later date.

‘I 15 To Edit I|i1 Create tew I I I

Click to create a new Patient record

Step 1 Click the Create New button on the Patient tool-bar:

Step 2 Enter the patient details into the Patient Edit panel. Only the fields Last Name,
First Name, Date of Birth and Sex are mandatory. For more on editing patient
details, and the Patient Edit panel, see Section 4.

Step 3 Click the Update button to add the details of the new patient to the database,
or the Reject button to discard the details you have entered.

I I I Update I ¥ Feject I

Click to add details to database Click to discard details

HRV button and observing the text “Heart Rate Variability” in the

i
HRV
To perform the Study (take the measurement) for the selected
patient, ensure that you have selected HRV mode by selecting the é
toolbar. PwWV

Open the Study Screen by clicking the Study Tool-bar button or 2
. Study
pressing F3. ™

Alternatively, you can double-click any patient in the browser panel of the Patient Screen to
move directly to the Study Screen, with that patient selected.

In the Study Screen:

Step 1 In the Study Mode window, select the study mode of the HRV measurement
to be performed on the patient. This can be HRV Calculation, Valsalva
Manoeuvre or Stand Manoeuvre.

Step 2 The Electrode Placement Diagrams illustrate the two options of electrode
placement that are recommended. The electrodes can either be placed in the
peripheral or chest position (the chest position is preferred, as it is less
susceptible to noise).

Step 3 Enter the Diastolic pressure reading, taken using your sphygmomanometer or
blood pressure meter.

Step 4 Enter either the Systolic Pressure reading or the Mean Pressure reading,
taken using your sphygmomanometer or blood pressure meter.

Step 5 The Medication, Notes, Operator and Anthropometric Data are optional.

Step 6 To proceed to capture data click the Capture Data button at the top right of

the Study Screen. The data capture now commences.
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‘ % Capture Data

In the Data Capture Screen:

Step 7

Step 8

HRV Calculation Mode : You will see a horizontal trace of ECG in the ECG
Data Capture Window. The beat to beat R TO R intervals chart (the bottom
window) is not activated. When you are satisfied with the quality of the
signals, start recording by pressing the Start Session button on the top left of
the screen. The beat to beat R TO R intervals chart (the bottom window) is
activated and updated every 5 seconds. Values relating to Elapsed Time,
Number of Pulses, Average R TO R Interval and Average Heart Rate will also
be activated and updated every 5 seconds. When you finish your session
press the Calculate button in the top right of the capture screen. It is
recommended that a minimum of 5 minutes of ECG recording is performed,
particularly if the Vagal Index Normals report graph on the Clinical Screen is
required.

Valsalva Manoeuvre Mode :

The capture screen will show the horizontal trace of the ECG in the ECG Data
Capture Window and the prompt “Prepare to hold breath” will be visible. The
beat to beat R TO R intervals chart (the bottom window) is not activated.
When you are satisfied with the quality of the ECG and the patient is ready to
proceed with the Valsalva Manoeuvre, press the Start Valsalva button to start
recording. The prompt “Blow against 40mmHg” will nhow appear and will
remain for 15 seconds. The beat to beat R intervals will now be activated and
updated every 5 seconds and only the Abort button will be active. After 15
seconds the prompt “Relax and Breath at Normal Rate” will appear. The
Calculate button will become active at 45 seconds. It is recommended that
the recording continue until the session reaches a maximum of 60 seconds
for valid results. To finish the session, press the Calculate button.

Stand Manoeuvre Mode:

The capture screen will show the horizontal trace of the ECG in the ECG Data
Capture Window and the prompt “Prepare to Stand” will be visible. The beat
to beat R TO R intervals chart (the bottom window) is not activated. When
you are satisfied with quality of the ECG and the patient is ready to proceed
with the Stand Manoeuvre press the Start Stand button to start recording. The
prompt “Stand Up Now” will appear and the patient should go from a supine
to full upright position. The Calculate button will become active at 45
seconds. It is recommended that the recording continue until the session
reaches a minimum of 60 seconds for valid results. To finish the session,
press the Calculate button.

If you do not wish to continue or save this measurement press the Abort
button.
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This area is refreshed and automatically re-scaled every five seconds. When a signal is
detected, the software will auto scale to zoom and fit the captured waveform within the

window limits.

This area of the Capture Screen is refreshed every sixty pulses and displays beat to beat
information for the entire session.

After pressing the Calculate button in the capture screen, the Report Screen opens. The
report you see relates to the measurement you have just taken. You should check data as
explained in the following sections on the Report screen.

Check that the Patient data and the Study data are correct.

PATIENT DATA P4
Patiert |0 fit
Patient Code

Ag
STUDY DATA 17|
Medication
Motes
Operator

Click the Patient tool-bar button to return to the Patient Screen and update Patient details.

Click the Recalculate button on the Report tool-bar to alter any of the data that was entered
on the Study Screen

13
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In this section the features of the Patient Screen are described in detail. The section
explains how to search for existing patients, and how to add and edit patient details.

Patient Search Patient Tool-bar Current Mode

1

IMode Panel IShow/Hide ECG Button ECG Graph

When working in the Patient Screen, the following measurement modes may be selected
from the Mode Panel:

PWA — Central Pressure Analysis
HRV — Heart Rate Variability*
PWYV — Pulse Wave Velocity*

PWM — Pulse Wave Monitoring*
*These options will only be enabled upon purchasing additional software.

The Current Mode is also displayed on the toolbar.

/" 0
When working in the Patient Screen, there are two different modes you can work with:

Browse Mode is used when you want to find an existing patient in the database.

Edit Mode is used when you want to create a new patient record, or update the details
held for an existing patient.

To switch between the two modes, use the first button on the patient tool-bar as follows:

Page 14
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When in Browse Mode (which is the default mode), click the To Edit
tool-bar button to enter the Edit Mode:

When in Edit Mode, click the To Browse tool-bar button to return to
the Browse Mode:

The Browser panel on the left-hand side of the Patient Screen allows you to browse through
the database and find an existing patient. There are several ways you can use the Browser
Panel.

Enter characters into the Patient Search field at the top of the Browser Panel and click the
Search button. This selects the patient in the browser whose name best matches the
characters you typed. The system shows which patient is selected by placing an arrow-head
to the left of the selected patient:

When a patient is selected, the full details of the patient appear in the Patient Edit Panel.

Patient is selected _.‘>

You can select a patient by clicking on the row in the browser where you see the patient
details you are interested in. The arrowhead symbol appears to the left of the patient you
clicked on.

If you cannot see all the browser columns, use the horizontal scroll bar at the bottom of the
browser panel to move the hidden columns into view.

~@mmmmmm Horizontal scroll bar

! $

You can use the VCR-style controls at the bottom of the Browser panel to find a patient.

-~ \/CR buttons

To top of list To bottom of list

To previous To next patient
patient in list in list
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Use the buttons as shown in the above picture. Note that by default, patients are sorted by
Family Name in the browser. You can change the sort order of patients in the browser if you
want to - see Section 4.3.4 for how to do this.

*

When you click the right hand mouse button when the cursor is on a selected patient, a
small menu of options appears:

Click the Export option to export the patient and study details to a file.

Move the mouse over the Sort by option to see a list of columns by which you can
choose to sort the browser panel contents.

Click on any one of the options to sort the browser panel by the column of that name.

When you are in the Browse Mode and you want to create a new patient, or edit the details
for an existing patient, do the following:

Step 1 Click either the To Edit or the Create New button on the Patient tool-bar:

4

I ICIick to create new Patient record
Click to edit Patient record

Symbols displayed in the Browser

browser changes to the I-beam symbol to show that you are editing. The function
displayed on the left of the status bar also reminds you that you are Editing the
Patient Details.

While you are editing a record, the arrowhead symbol in the first column of the E-

browser changes to the asterisk symbol to show that you are inserting information
into a new row of the browser. The function displayed on the left of the status bar
also reminds you that you are Inserting New Patient Detalils.

While you are creating a new record, the arrowhead symbol in the first column of the E

Step 2 In the Edit panel, fill in the individual fields for the patient. The fields are as
follows:
Patient ID (Optional.) An identification number for the patient
Last Name (Mandatory.) The last name of the patient.
First Name (Mandatory.) The first name of the patient.
Other Name (Optional.) Any other name, such as a middle name, for the patient.
Date of Birth (Mandatory.) The patient's date of birth.
Page 16
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Entering the Date of Birth

The Date of Birth field has four components to it: the Day of the Week, the Day
Number of the Month, the Month Name and the Year. Click on the arrow button to
display a calendar and change the Date of Birth.

For the numeric components (Day Number and Year) you can also enter the required
numbers directly, using the keyboard, when these components are selected.

Sex (Mandatory) Th_e sex of the patient, sele_cted_ by clicking the down-
pointing arrowhead and selecting either MALE or FEMALE.

Street (Optional.) The street number and name in which the patient lives.

Town (Optional.) The town or suburb in which the patient lives.

State (Optional.) The State or Province in which the patient lives.

Post Code (Optional.) The PostCode or Zip code for the patient.

Country (Optional.) The Country of residence of the patient.

Phone No (Optional.) The Telephone Number of the patient.

Code (Optional) A Code, to a maximulrr? of 15 characters, which can be
used to help in categorising patients.

Notes (Optional.) Any Notes about the patient

Step 3 When you have entered all the details for the patient, click the Update button

to save the details in the patient database, or click the Reject button to
discard the details you have entered.

4

I ICIick to discard the Patient record
Click to update the Patient record

Step 4 You can now click the To Browse button on the patient tool-bar to return to
the browse mode; or you can remain in Edit mode and make further changes
to the current patient record, or to another patient record.

Moving to another Patient, in Edit Mode

When you move to another patient record while in Edit Mode (by clicking on another
patient in the browser), you can begin editing the new patient's details immediately. ]
The arrowhead symbol in the browser changes to the I-beam symbol to show that the I
new patient record is now being edited. Any changes you made to the original patient
record are automatically saved.

To delete an existing patient:

Step 1 Select the patient using the browser.

Step 2 Click the Delete button on the patient tool-bar. A message appears asking if
you are sure you want to delete the patient and all the associated patient
study data.

Step 3 Click Yes if you are sure about proceeding with the deletion or No if you are

not sure about proceeding.
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Deleted data cannot be retrieved later.

The browser also has a Summary tab, which shows information about the currently selected
patient. Click the Summary tab to see this information.

Summary tab

The Summary tab shows the number of studies performed on the selected patient, the
dates of the first and the latest study, and the total number of days since the last study was
performed, for the selected patient.

Click the Patients tab to return to the Patient Browser.

$ 4

The Patient Edit Panel also has an Interview tab, which shows the patient interview
information about the currently selected patient. Click the Interview tab to see this
information.

Interview Tab

Interview Questions Update Patient Interview
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To perform a patient interview, do the following:

Step 1 Click either the To Edit or the Create New button on the Patient tool-bar:

4

I ICIick to create new Patient record

Click to edit Patient record

Step 2 Click the Interview tab:

Interview tab

Step 3 Ask the patient interview questions and check the boxes to indicate positive
responses. To de-select a response, simply click the box again.

Step 4 When you have completed the patient interview, click the Done button to save
the details in the patient database.

~@emmmmmm Click to update the Patient record

You can now click the To Browse button on the patient tool-bar to return to the browse
mode; or you can remain in Edit mode and make further changes to the current patient
record, or to another patient record.

*This option will only be enabled upon purchasing additional software.

/5 $ !

When in the Patient Screen, you can select a patient and then move to the Study Screen by
one of the following methods:

Click the Study tool-bar button.
Press F3.
Double-click a patient in the patient browser.

The study that you perform in the Study Screen is recorded against the patient that you
selected in the Patient Screen.
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This section describes in detail the procedure for taking a measurement from a patient.
Measurements are taken in the Study Screen.

Patient Name

Study Browser Study Definition Area

The Study Screen has the following key areas:

Check the name to ensure that you are performing the

Patient Name study for the correct person

Use the browser to examine previous studies made for this
patient. The arrowhead symbol identifies which study is
currently selected. Details of this selected study are shown
in the Study Definition Area.

Study Browser

This area of the screen shows the fields that you fill in prior
Study Definition Area to performing a study. You can display and edit these
fields, for existing study records.
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Select the study mode for the HRV measurement. HRV

Study Mode - -
calculation, valsalva manoeuvre or standing manoeuvre.
Enter the diastolic pressure you have just measured
. . using your sphygmomanometer or blood pressure
Diastolic ; =
meter. You can use the spin buttons to enter the =
Pressure )
value, or enter the numbers directly from the
keyboard.
. Enter either the Systolic pressure reading or the
Systolic : : =
Pressure Mean pressure reading, taken using your =

sphygmomanometer or blood pressure meter.

Mean pressure

In the case of a carotid study, enter the Mean
pressure you have just measured using your =
sphygmomanometer or blood pressure meter, =
instead of the systolic pressure.

Medication ©ptional)  Enter details of any Medication, if applicable.
Notes ©ptional)  Enter any notes relating to the study.
. Enter the name or reference of the operator

Operator (Optional.) )

performing the study.

Check this box if you would like the ECG waveform to be
Enable Output sent to the analogue output. (only available with modules with output

capability)
Height opional)  Enter the height of the patient. +
Weight opional)  Enter the weight of the patient. +
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This section describes the on-screen clinical reporting that is available in the system, and
how to print results. The information displayed in the report screen will vary depending on
the Study Mode chosen.

2 $ !

R to R Intervals Report tool-bar

- I

Report Browser Rto R Parameters Poincare Plot
Histogram

Use this tool-bar to perform functions relating to the report
Report Tool-bar which is currently being displayed. See Section 6.4 for more
on these options.

This plot shows beat to beat R to R intervals of the whole
recording. An interval marked with a red star indicates that It
had been rejected and it will not beused in the HRV
calculation. An interval will be rejected when it is un-
characteristically too high or too low compared to previous
intervals.

R to R Intervals

Use the Report Browser to examine other studies for the
Report Browser same patient. Notice that the current study (the one you have
just performed) is the bottom study in the Browser Panel.

This plot shows the frequency distribution of R to R intervals

R to R Histogram for the whole recording.

This plot visually displays the scatter of adjacent R to R

Poincare Plot .
intervals.
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Parameters

Three sets of parameters are displayed:

Key Parameters:

HRV Time
Parameters:

Segmented Data:

Heart Rate, RMS SD, HRV Index and
PNN50.

Statistical values for the R to R
intervals of the whole recording.

Parameters calculated by dividing the
whole  recording into  5-minute
segments. Only available  for
recordings greater than 10 minutes (2
segments).

- 8!

Power Spectrum Graph

Frequency Pie Chart

I

13

||
HRV Frequency
Parameters

Power Spectrum Graph

A plot of R to R Interval signal power at various frequencies.
The blue regions represent Very Low Frequencies and Very
High Frequencies. The Orange region represents the Low
Frequency (LF) range (0.04-0.15 Hz) and the green region
represents the High Frequency (HF) range (0.15-0.4 Hz)

Frequency Pie Chart

The pie chart visually displays the balance between LF and

HF activity.

HRV Frequency
Parameters

Statistical parameters calculated from the Power Spectrum.
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Patient/Study Data

|
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| |
Clinical Normals
Graph

Patient/Study Data

This section summarises information about the patient and
the study you have just performed. Check this section to
ensure that the details you have entered for the patient and
the study are correct. If the study data is not correct, click the
Recalculate button on the tool bar to alter any of the details
that you entered on the Study Screen.

A SIMULATION label is displayed on Simulated
Measurements.

Clinical Normals Graph

A plot of RMS SD against the population normals. Values
inside the coloured area are below the population normal.
Note — The Clinical Normals Graph is only available on
recordings of greater than 5 minutes.

Inconclusive Labels

An 'Inconclusive” label appears on the Clinical report when
one of the following parameters is too large.

1. Percentage of rejected pulses (pulses with very high or
very low R to R values) compared to accepted pulses

2. RMS SD

3. PNN50

The report should be discarded and the measurement
repeated.
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Patient/Study Data

Valsalva Manoeuvre Graph

TParameters Clinical Normals Graph

Patient/Study Data

This section summarises information about the patient and
the study you have just performed. Check this section to
ensure that the details you have entered for the patient and
the study are correct. If the study data is not correct, click the
Recalculate button on the tool bar to alter any of the details
entered on the Study Screen.

A SIMULATION label is displayed on Simulated
Measurements.

Valsalva Manoeuvre
Graph

This plot shows beat to beat Heart Rate values of the
Valsalva Manoeuvre recording.

Clinical Normals Graph

A plot of Valsalva Ratio against the population normals.
Values inside the coloured area are below the population
normal

Parameters

Displays the key parameters calculated during a Valsalva
Manoeuvre.

Inconclusive Labels

An ‘Inconclusive" label appears on the Valsalva Manoeuvre
report when the following parameter is too large.

1. Percentage of rejected pulses (pulses with very high or
very low R to R values) compared to accepted pulses

The report should be discarded and the measurement
repeated.

13
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Patient/Study Data

Stand Manoeuvre Graph

IParameters Clinical Normals Graph

Patient/Study Data

This section summarises information about the patient and
the study you have just performed. Check this section to
ensure that the details you have entered for the patient and
the study are correct. If the study data is not correct, click the
Recalculate button on the tool bar to alter any of the details
that you entered on the Study Screen.

A SIMULATION label is displayed on Simulated
Measurements.

Stand Manoeuvre
Graph

This plot shows beat to beat Heart Rate values of the Stand
Manoeuvre recording.

Clinical Normals Graph

A plot of Stand Ratio against the population normals. Values
inside the coloured area are below the population normal

Parameters

Displays the key parameters calculated during a Stand
Manoeuvre.

Inconclusive Labels

An ‘Inconclusive" label appears on the Stand Manoeuvre
report when the following parameter is too large.

1. Percentage of rejected pulses (pulses with very high or
very low R to R values) compared to accepted pulses

The report should be discarded and the measurement
repeated.

13
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Print the Report

Delete the current Study

|

Recalculate Report

Export to Text/Graphic file

The tool-bar buttons are used as follows:

Print the Report

Use this option to print the clinical SphygmoCor
Heart Rate Variability Report. This is a summary
report providing information concerning the study,
on a single A4 page.

Delete the current Study

Use this option to delete the study. Note that the
study that is deleted is the one currently
highlighted in the Report Browser. Take care that
you are deleting the Study you intend to delete.

Recalculate Report

Use this option to alter any of the study details that
were entered on the Study Screen.

Export to Text/Graphic file

Use this option to export the study values to a text
or graphics file.

Select As Text to import the data into a
spreadsheet program.

Select As Graphic to save the report as a JPG
graphic file to import into your word processor or
presentation software.

Use the drop down menu to access the export
type.
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(Refer to the PWA Software Guide for additional Adv  anced Topics such as: Exporting, Database Manager,
Configuration Settings)

3 . -

Below is a list of the fields that are exported when a complete database export is performed:

System ID System Serial Identification Number

Database ID Database Identification

Patient Number Patient Number

Surname Entered Patient's Surname

First Name Entered Patient's First Name

Sex Entered Patient's Sex

Date Of Birth Entered Patient's Date of Birth

Patient ID Entered Patient' Identification

Patient Code Entered Patient Code

Patient Notes Entered Patient Notes

SP Entered Systolic Pressure

DP Entered Diastolic Pressure

MP Entered Mean Pressure

DATA REV Math's Data Revision

DATETIME End Date & Time of Study

MEDICATION Entered Medication

NOTES Entered Notes

OPERATOR Entered Operator

INTERPRETATION Entered Interpretation

HEIGHT Entered Height

WEIGHT Entered Weight

BODY MASS INDEX Body Mass Index

SAMPLE_RATE Raw Data Sample Rate

SIMULATION Simulated Report (Yes/No)

START TIME Start Date & Time of Study

METHOD Study Mode

NUMBER_PULSES Number of Captured Pulses

START PULSE Index of the First Pulse

END PULSE Index of the Last Pulse

MEAN Mean R to R Interval

MAXIMUM Maximum R to R Interval

MINIMUM Minimum R to R Interval

MAX/MIN Ratio of Maximum to Minimum R to R Interval

RANGE Difference between the Maximum and Minimum R to R

Intervals

STANDARD_ DEVIATION Standard Deviation of R to R Intervals

MODE The most frequent R to R Interval

NN50 Number of consecutive R to R Intervals differing by more than
Page 28
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50ms

Percentage of consecutive R to R Intervals differing by more

PNNS50 than 50ms

RMS SDD Root Mean Square of the Difference of Successive R to R
- Intervals

HRV_INDEX Number of Pulses Divided by the Maximum Height of the

Histogram

TRIANGULAR_INDEX

The Width of the Histogram

SEGMENT_LENGTH

Segment Length in Minutes (default 5 minutes)

NUMBER_SEGMENTS

Number of Segments

SDANN Standard Deviation of the Means for each R to R Segment
SDNN Mean of the Standard Deviations for each R to R Segment
STAND HIGH Highest Heart Rate Between the 5th and 25th Pulse During a
- Stand Manoeuvre
st th :
STAND LOW Lowest Heart Rate Between the 21 and 45" Pulse During a
- Stand Manoeuvre
STAND_RATIO Ratio of Stand High to Stand Low

VALSALVA_HIGH

Highest Heart Rate During a Valsalva Manoeuvre

VALSALVA_LOW

Lowest Heart Rate Proceeding Valsalva High During a Valsalva
Manoeuvre

VALSALVA_RATIO

Ratio of Valsalva High to Valsalva Low

SPECTRUM_POINTS

Number of Frequency Spectrum Points (default 128)

LF_POWER

Power in Low Frequency Range (0.04 — 0.15Hz)

LF_POWER_NORMALISED

Percentage of Low Frequency Power in the Low to High
Frequency Range (0.04 — 0.4Hz)

HF_POWER

Power in High Frequency Range (0.15 — 0.4Hz)

HF_POWER_NORMALISED

Percentage of High Frequency Power in the Low to High
Frequency Range (0.04 — 0.4Hz)

LF HF RATIO Ratio of Low Frequency Power to High Frequency Power
LF_MAXIMUM Frequency of Maximum Power in the Low Frequency Range
HF MAXIMUM Frequency of Maximum Power in the High Frequency Range

SPECTRUM_MAXIMUM

Maximum Power in the Low to High Frequency Range

TOTAL_POWER

Total Power in the Power Spectrum

13
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The raw ECG signal (last 3 minutes) can be viewed on the time tab-sheet of the HRV
Calculation report, the Valsalva Manoeuvre report and the Stand Manoeuvre report. The

signal is displayed by clicking on the “Show ECG” button and hidden by clicking on the
“Hide ECG” button.
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