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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.

®y

“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
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The SphygmoCor® CPV System is a sophisticated system for measuring central blood
pressure and pulse wave velocity between two superficial artery sites.

The system uses a Tonometer and ECG leads, connected to an electronics module, to non-
invasively record a patient's peripheral artery pressure wave and ECG waveform. From
these measurements, the SphygmoCor software is able to then estimate the pulse wave
velocity between the two artery sites.

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

This manual is a guide to the operation of the SphygmoCor Cardiovascular Management
Suite (CvMS) CPV 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 gerial No.

SphygmoCor® 1993-2008 2 Copyright N1 S
Weh: wiww atcormedical.com Frint
Email: inquiryi@atcormedical.com —

“ersion 8.2

|nstalled Options:

<] "1 <1 <

Measurement Modes Module Type gj Capabilities
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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 that describes how to take a measurement using the system.
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 Screen

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

Working with the Analysis Screen

This section describes the facilities in the system for performing analyses over a number of
studies, for a chosen patient.

Advanced Topics

This section covers other procedures you may to need know about, such as exporting data
and batch printing.

$
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:
Page 6
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Click - Press the primary mouse button (usually the left mouse button) with your finger once
then release.

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.
| G

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.

[T Accessories » |
[j AtCor (3 G SphygmoCor CvM3 » d SphygmoCor CvMS L\\?J
7 G »
@ Sef Program Access and Defaulks g e
I Microsoft Office 3
\L“, windows Catalog [T Startup >
[4 Adobe Acrobat €.0 Professional
Wind Updats
% Dt & Internet Explorer
L“ﬁ! Outlook Express
L3
B Erogtai c*) ‘Windows Media Player
4 Documents 3
< .
= D Setkings 3
i
PN - Search r
=
=4 @) Help and Support
& :? Run...
w
=
-E _J Log OFff Product Development. ..
= h?)l Turn OFf Computer. ..

e _

Alternatively, if you have a shortcut to the SphygmoCor CvMS software on
your Windows desktop, just double-click the icon: ﬁ
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
application as it may corrupt your data. All databa  se interactions should be
performed using the SphygmoCor software. For furthe r advice contact AtCor
Medical Product Support.

9.1/0
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System  Patient ::F%:b Study <F3> Report <F4>  Analysis <FS> Mode <Fé> Privacy <F7>= Help <Fl=

2 . ]
I :‘t Patient m Study I @ Efpurtl 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

Tool Bar Buttons
of the program.

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

E
IBlowsing Patient Details | Active Databasze - DATA ”Bmwse Mode

IFunction Active Database I Mode

Active Database This shows the name of the Patient database you are currently

using.
When using the Patient screen, this shows whether you are
Mode currently in Edit mode or in Browse mode. See Section 4.1 for

more on modes in the Patient screen.
When using the Patient screen, this shows what function you are
currently performing. See Section 4 for more on this.

Function
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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, 5, 6, and 7 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.

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:

Number of Patients
Patients : 449 gu— in this Database

Fatientz I Summa[_lrl]
Patient ID | Date OF Birth | First Name [~
| 01 Jan 1961 | Gary <~ Browser Panel
01 Jan 1949 Kath
01 .Jan 13948 Pat
01 Jan 1965  Dale
01 Jan 1958  Martin
01 Jan 1946  Peter
01 Jan 1953  Pearl

13Jun 1962 | Jane
01 .0an 1952  Tonw

Patient Search

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 name
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 m————f Mm Jan 1963 | 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 4.2.3.

0 Mow 1944 wWanen
24 Apr 1954 Rozalind
14 Dec 1951  Stephen

295ep 1958 Michael w
£ »
=] - > * Ce——
l VCR buttons
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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 Hew I I I

Step 1
Step 2

Step 3

Click to create a new Patient record

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

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.

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

To perform the Study (take the measurement) for the selected patient, Select PWV
Mode by clicking the PWV button on the Patient Screen and then opening the Study
Screen by clicking the Study Tool-bar button or pressing F3. (Refer to the Menu Bar)

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.

Step 1 Pick the arteries for each site, by clicking on the
appropriate check boxes. As a convention, Site A is
the proximal artery, i.e. closest to the heart and Site
B is the distal artery, i.e. furthest from the heart.

Step 2 Enter the Diastolic pressure reading, taken using
your sphygmomanometer or blood pressure meter.

Step 3 Enter either the Systolic Pressure reading or the
Mean Pressure reading, taken using your
sphygmomanometer or blood pressure meter.

Step 4 Select the capture time in seconds for the two sites.
This time denotes the minimum amount of time for
acquisition of data.

Step 5 Enter the distance in millimetres between the two
sites chosen. Or alternatively enter the distance from
the heart to Site A and Site B respectively by
measuring the distance in millimetres directly

between the two artery locations and the supra-sternal notch.

Select the algorithm to use for calculating the Pulse Wave Velocity. See
Section 8 for more information. The default algorithm setting is Intersecting
Tangents.

If required, you may enter the Medication, Notes, Operator, Height and
Weight. All of these items are optional.
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Step 8

Step 9

Step 10

To proceed to capture data click the Capture Data button at the top right of
the Study Screen. The data capture now commences. Alternatively, you can
also press the Enter key or Alt-U to start the data capture.

ﬁ Capture Data I

To ensure a stable, artefact free ECG, the skin should be properly prepared
(hair removed at electrode site and skin cleaned with an alcohol wipe), and
the electrodes positioned correctly. Click on the Data Capture button and
ensure that there is a steady ECG trace in the Signal Detail area.

On the Data Capture Screen, you will see a horizontal trace in the Signal
Detail area and an ECG waveform. Ensure that the R wave is the tallest part
of the ECG signal. Use the Tonometer probe to obtain a reproducible and
high quality signal from the artery that you chose to represent Site A. The
Signal for Processing area will display all of the waveforms that will be

processed by SphygmoCor The length of the Signal for Processing area is
dependent upon the capture time chosen. You must have a minimum of 12
seconds of data for the capture to take place (22 or 32 seconds if you
selected a capture time of 20 or 30 seconds in the Study Screen). The last 2
seconds of data will be discarded and will not be included in the analysis

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 dependant upon the capture time chosen in seconds and
shows the waveforms i.e. pressure and ECG that will be captured by SphygmoCor for

processing.

9.1/0

Step 11

Step 12

Step 13

Step 14

When you are satisfied that you have a good reading, press the Space bar on
the computer keyboard, or click the OK button at the top of the screen. You
have up to 2 seconds between removing the Tonometer and pressing the
space bar as the system ignores the last 2 seconds of data recorded.

A message box will pop up to prompt you that data has been captured and
when you are ready, that you should proceed and repeat the process in
capturing Site B data. Click the OK button to proceed.

Again on the Data Capture Screen you will see a horizontal trace in the Signal
Detail Area and an ECG waveform. Use the Tonometer probe to obtain a
reproducible and accurate signal from the artery that you chose to represent
Site B.

When you are satisfied that you have a good reading, press the Space bar on
the computer keyboard, or click the OK button at the top of the screen. You
have up to 2 seconds between removing the Tonometer and pressing the
space bar as the system ignores the last 2 seconds of data recorded.

For more information on the data capture procedures see Section 3.2.
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After you have completed the data capture, a “calculation” icon appears while the
measurements are being calculated. Then 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.

FATIENT DATA Pa

Patient 1D fit
Patiert Code

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 tool-bar button to open the SphygmoCor Recalculate Report window.
This window allows you to change any of the details you entered in the Study Screen,
before you performed the data capture.

##II

9.1/0

/!

For a PWV recording, it is important to check the report to ensure that you have taken a

good quality measurement. The Quality Control parameters suggested here are to provide a

guide to the quality of the reading rather than provide a cut-off value to accept or reject data.

Measurements that are of an unacceptable quality should be repeated.

1. ltis important that the foot of the wave is easily identified. The preferred algorithm uses
this part of the waveform for locating the onset points used in calculating the time
differences between the ECG and tonometer waveforms at each site.

2. The software requires a minimum of 3 pairs of data to calculate the result, if it rejects
too many pairs with less than 3 left, the software will not calculate a PWYV reading. To
increase the number of pairs, consider increasing the capture time on the Study
Screen.

3. The Standard Deviation (ms) for site A and site B in the statistical table should be
below 6% of the mean time. If the SD is above 6% it will appear in red.

4. It is recommended that PWV should have a Standard Error of Mean (SEM)  10%.
SEM between 10% and 15% is borderline and waveforms should be carefully examined
before making a decision as to whether to repeat the reading. For SEM above 20% a
repeat reading is recommended. The SEM of the PWV and mean time provide an
indication of how consistent the data is.
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If you are planning to create a PWA report from your PWV measurement, it is important to
check the Quality Control area of the report screen to ensure that the measurement is within
the limits of the current quality control settings.

Recorded Waves Quality Control Indices

These limits can be changed in the SphygmoCor Configuration window. For more on using
the configuration window see Section 9.1.

The Quality Control area of the Report screen shows the raw and the processed-recorded
waveforms, the Quality Control indices and the Overlayed recorded data. These measures
are discussed in more detail in Section 6.2.

If the report does not meet the Quality Control settings, you should do one of the following:

Perform the Study again. Click the Study tool-bar button (or press F3) to return to the
Study Screen. If you are satisfied with your second recording, you may delete the first
Study by selecting the study and then clicking the Delete tool-bar on the right hand side
of the Report Screen.

Check that you entered information correctly on the Study Screen. You can click the
Recalculate tool-bar button on the Report Screen to display the SphygmoCor
Recalculate Report Screen, and change any of the details you entered for the Study.

I F'rin; I gﬂ_gelete I Fecalculate I Ereate Fhadd, I Egpu:urt -

Recalculate the Study with
Delete the current Study changed parameters

Check that the configured Quality Control limits are acceptable. See Section 9.1 for
details on how to check and alter these limits.

Page 14

PWV SOG



0

+ & ) [ | %

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

¢ SphygmoCor Car iovascular Management Suite

System  Patient <F2:- [Mbtudy <F3> Report <F4>  Analysis <FS> Mode <F6> Frivacy <F7> Help <F13>
2 ” =
I o] s [ o s o] i esvine s SPNYGMOCOr
Patients : 4 Fﬁlumt | # Cresictien | | | |
Pationts | Summany | Dictails | Interview |
vy |Patient ID_ | Diate 0F Bitth |First Name =
MR e Patient 1D Active Database
J‘E 4 12Dec 1978 Test DATA
_ 28.Jan 1383 Test Last Mame HRY i B B
01 Jan 1966 Test e
HRY
First Name Test IS
@ System 1D
Other Name : 01145
I
PwY
E Date Of Birth | Tuesday .12 December 1978  ~|
Sex: FEMALE =
[
Contact Detaily
Street : |
L= Towm |
_ State | PostCode: |
Country :
Phone Mo :
Code :
Naotes :
L
< >
- - > Lal
isctive Database - DATA Browss Mads
Mode Panel Browser Panel Patient Edit Panel

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:

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

When in Edit Mode, click the To Browse tool-bar button to return to ToB
the Browse Mode: [#] T Browse
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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 Pane and then click
SEARCH or press ENTER. The system then selects the patient in the browser whose name
best matches the characters you have typed. The system shows which patient is selected
by placing an arrow-head to the left of the selected patient:

Patient is selected m— M 01 Jan 1963 Erian w

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

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.

O"#

9.1/0

- .,
< > e |, i70ntal scroll bar

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

0 Now 1344 Wanen

24 &pr 1954 Rosalind

14 Dec 1951  Stephen

295ep 1958  Michael w

To bottom of list

< »
/ I | - »- > VCR buttons
To top of list / \

To previous _
patient in list To next patient
in list

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 4.2.4 for how to do this.
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When you click the right hand mouse button when the cursor is on a selected patient, a
small menu of options appears:

01 Jan 1365 | Dale
» Export F artin
m Farnily Marne
SRR pate of Birth
19.Jun 1367 Patient ID
Wik 3 Patient Mumber
01 Jan 1956w |

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 Firstly, ensure that the patient details are not already entered into the system.
Please note that it is not possible to merge patient details at a later date if a
patient is entered more than once. Click either the To Edit or the Create New
button on the Patient tool-bar:

‘I = To EditI I i Create Mew I I I

Click to create new Patient record
Click to edit Patient record

Symbols displayed in the Browser

While you are editing a record, the arrowhead symbol in the first column of the
browser changes to the I-beam symbol to show that you are editing. The function Il F
displayed on the left of the status bar also reminds you that you are Editing the =
Patient Details.

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

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.

Use the buttons as shown in the above picture. Note that by default, patients are sorted by

Patient ID in the browser. You can change the sort order of patients in the browser if you
want to - see Section 4.2.4 for how to do this.

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 17
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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.

The sex of the patient, selected by clicking the down-
Sex (Mandatory.) 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 Post Code or Zip code for the patient.
Country (Optional.) The Country of residence of the patient.
Phone No (Optional.) The Telephone Number of the patient.
) A Code, to a maximum of 15 characters, which can be
Code (Optional.) i . g
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.
pdate ¥ FReject
Click 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. Il F
The arrowhead symbol in the browser changes to the I-beam symbol to show that the =
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
Step 2

Step 3

Select the patient using the browser.

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.

Click Yes if you are sure about proceeding with the deletion or No if you are
not sure about proceeding.

Deleted data cannot be retrieved later.

9.1/0
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The browser also has a Summary tab, which shows information about the currently selected
patient. Click the Summary tab to see this information.

Patients l Surnrmary l& Summary tab

Patient 1D |Date Of Bi
01 Jan 1%
M .lan 194

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.

$ 3

The Patient
information
information.

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

Interview Tab

System Privacy <F7>  Help <F1=
f* | * )
A i
4 R - 4
’i “fj‘ I | I m I o I @ Puiss Wave Analysis SPhygmocor
Patients : 4 |EEEE D E FE EE
m Patierts | Surmary | Detall Interview |
|PatientID__|Date OF Bith |First Name |~ | have a mother,sister, or daughter wha had & heart attack, stioke, or coronary bypass before age 65.
PWA T W | hiave a father, biother, or son wha had a heart attack, stioke, o coronary bypass betors age 55.
Y | have had a Heart Attack.
aahx 12Dec 1978 Test I have had Angina. [thatis, chest pain or discamiont due to a heart problem)
28Jan 1983 Test | have had Heart Bypass Surgery,
[r— | have had a Stroke or Mini Stioke
HRV 07 Jan 1966 | Test 1 & taking medication for bigh blood prassure.
1 3 taking mecication ta control my cholesteral
é‘ 1 am taking meication far chest pain (2. Angina]
1 am taking meication for heart failre.
o | am taking insuln for ciabelas
PV I smoke
I have & high aloohol intake.
W I have disbetes
¥l | have high chlesterol
| — | W | am under stress or get angry and hustrated easily
1 am physicall inactive
I 2t 2 highat diit and red meat regulary
]
bt
<@l > - 5
S T S T |
Editing Patizrk Details Active Database - DA} Edit Modz
Interview Questions Update Patient Interview

To perform a patient interview, do the following:

Step 1

Step 2

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

ID Edit I W Create Mew I ‘ Hdate I X HeErt I ! elete

Click to create new Patient record

Click to edit Patient record

Click the Interview tab:
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Detailz  Interview #— Interview tab

| | | have a mother,zi

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.

" Done g 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.

$ !
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.

System Patient <F2> Study <F3>JllReport <F4>  Analysis <F5»

Privacy <F7> Help <F1>»

Q 5 Q = 5 .
“\Eallenl m Study «’ Beport § =] Analysis Privacy

Caplure Site

Capture fime in sec

Pufié Algorithm

2 - Maximum dP/dt

Site A Site B

Caratid v [™ Caratid
Radial [ [ Radial
Femaral [~ ¥ Femoral

Proximal [~ I Distal

Sited, SiteB
10 & 10
2 c 2
a0 30
Distance in
., Disdl =
Pwy [500 =)o -
= e =

" 1 - Pulse Height percent

& 3- Intersecting Tangents
4 Maximum 2nd Derivative

Radial

Anthropometric Data
Heioht [170 =] cm

weight [70 < ka

Femoral |__Distal

Pulse Wave Velocity sphygmocor
R | Systolc pressure
[ ] tean pressune
’Wé‘ Diastolic pressure

Body Mass Index

2422 [kg/i)
Medication : Dperator
medication |operator

[~ Enable Output
Hotes

notes

Active Database - DATA

The Study Screen has the following key areas:

Patient Name

Check the name to ensure that you are performing the study
for the correct person

Study Browser

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 Definition Area

This area of the screen shows the fields that you fill in prior to
performing a study. You can display and edit these fields, for
existing study records.

9.1/0
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The fields in the Study Definition Area are as follows. When you enter data into these fields,
you are specifying the data for the study you are about to perform.

Pick the artery as the location to represent Site A for the study, by clicking

Site A on a check box. This artery should be the one closest to the heart
between Site A and Site B.
Pick the artery as the location to represent Site B for the study, by clicking
Site B on a check box. This artery should be the one furthest from the heart
between Site A and Site B.
Enter the diastolic pressure you have just measured using your
Diastolic sphygmomanometer or blood pressure meter. You can use the spin —
Pressure buttons to enter the value, or enter the numbers directly from the o
keyboard.
Systolic Enter either the Systolic pressure reading or the Mean pressure reading, —|
Pressure taken using your sphygmomanometer or blood pressure meter. =
M If you want to create an accurate PWA report for the Carotid Artery, enter —
ean pressure . . -
the Mean pressure instead of Systolic pressure. =
Pick the capture duration length in seconds to acquire data from the two
Capture Time sites respectively. The times are denoted in ten second blocks between
10 and 30 seconds. The length of capture time can be altered to ensure
that you have enough points for analysis.
Enter either the distance between Site A and Site B artery locations in
millimetres, Or the distance from the artery location representing Site A
PWV Distance and the heart, and the distance from the artery location representing Site -

B and the heart respectively. This is done by measuring the distance
directly between Site A and the supra-sternal notch, and then Site B and
the supra-sternal notch.

Pick the algorithm to apply to process the data captured for calculation of

PWV Algorithm the Pulse Wave Velocity. The default algorithm is Intersecting Tangents.
See Section 8.

Medication ©rtional)  Enter details of any Medication, if applicable.

Notes ©ptional) Enter any notes relating to the study.

Operator ©pional) Enter the name or reference of the operator performing the study.

Height ©ptional) Enter the height of the patient.

Weight ©ptional)  Enter the weight of the patient.

Enable Output

(Optional.)

Select this check box to enable Pressure and ECG waveforms to appear
at the output of your module.

Note this function is only available to use with the MM3 and MM4 Electronics Modules. See the
Operator's Manual.

9.1/0
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To perform the Data Capture:

Step 1 Click the Capture Data button at the top right of the Study Screen or press
Enter or Alt-U. The Data Capture Screen then opens:

Signal Detall Area

SphygmoCor Pulse Wave Velocity

Press [ESC] or Click <Cancel> To Ahori Data Capture

SphygmoCor Pulse Wave Velocity Data Capture PwWV. Test

1,000

ECG

1,000

Tonometer

Site B Waveform & ECG Patient/Study Data

If, at this stage, a communications error message appears, this 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 OK to close the message box.

You may then need to change the communications port settings in the Configuration
Settings Window in the PWA Software Guide

9.1/0

Step 2 An ECG waveform should be obtained next. To ensure a stable, artefact free
ECG, the skin should be properly prepared (skin cleaned with an alcohol
wipe), and the electrodes positioned correctly. The ECG leads should be
positioned as shown in the diagram below. The leads can be placed either on
the limbs or on the chest area if required for stronger ECG signals. Note that
the R wave should be the tallest part of the signal.

Step 3 On the Data Capture screen for Site A, you will see a horizontal trace in the
Signal Detail Area representing the tonometer waveform and an ECG
waveform. Remember that the signal representing the tonometer waveform
for Site A should be the artery selected in the Study Screen previously. All of
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the waveforms that will be processed by SphygmoCor are shown in the
Signal for Processing Area. The length of the Signal for Processing Area is
dependant upon the capture time chosen on the Study Screen.

Electrodes on Peripheral Limbs Electrodes on Chest

Step 4 Using the Tonometer, obtain a waveform from the chosen artery for Site A
and using the ECG leads obtain an ECG trace. These waveforms are
displayed in the Signal Detail Area of the screen. You can use the display in
this area to check that the signal is of sufficient strength, and that the
individual pulses look similar.

When assessing your waveform whilst recording, aim for pulse waves that are
consistent in size and shape across the screen. In addition, the waveforms
should be smooth with minimal “noise” particularly in diastole. Ensure that a
uniform pressure is being applied to the artery. This will be indicated by the
pressure waves remaining in the same horizontal field across the screen.
Refer to Section 6.2 for more information on Quality Control.

Step 5 If you press too hard or too softly with the Tonometer, the signal level will
either pass the maximum height of the Signal Detail Area or a low-level signal
will be seen. The next time the screen is refreshed the auto-scale function will
place the signal in the centre of the screen at full scale. Ensure that the signal
being captured is steady on a consistent scale.

If the Tonometer is too sensitive and your signal is continually passing the maximum height
on the Signal Detail Area even though you are applying slight pressure, you will need to
increase the Pressure Sensitivity Upper Limit in the Configuration Settings Window, see
section 9.1.

This area is refreshed and automatically re-scaled every five seconds. When the horizontal
grid lines appear farther apart, the signal strength is better. Use this area to enable you to
obtain the strongest possible waveform measurement from the patient. Adjust the way you
position the Tonometer while you examine the strength of the waveform on the screen.

This area of the Capture Screen shows the actual waveform that will be captured by
SphygmoCor. Make sure that you can see the bottom and the top of each pulse wave in this
area, and that the pulse waves consistently fill the window. In other words, there should be
a consistent pulse height on a horizontal base line.

9.1/0

Step 6 When you are satisfied that you have a good reading, press the Space bar on
the computer keyboard, or click the OK button at the top of the screen.
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Step 7

Step 8

Step 9

A message box will pop up to prompt you that data has been captured
successfully and when you are ready, to proceed and capture Site B data.
Click the OK button to proceed.

On the Data Capture screen for Site B, you will see a horizontal trace in the
Signal Detail Area representing the tonometer waveform and an ECG
waveform. Remember that the signal representing the tonometer waveform
for Site B should be the artery selected in the Study Screen previously. All of
the waveforms that will be processed by SphygmoCor are shown in the
Signal for Processing Area. The length of the Signal for Processing Area is
dependant upon the capture time chosen on the Study Screen.

When you are satisfied that you have a good reading, press the Space bar on
the computer keyboard, or click the OK button at the top of the screen. You
have up to 2 seconds between removing the Tonometer and pressing the
space bar — the system removes the last 2 seconds of data recorded.

The Signal Statistics area shows you the following:

Capture Time

The length of time over which you have been capturing a signal.

Signal Strength The strength of the signal is displayed in raw digital units of the

waveform you are capturing. This is the difference between the
signal minimum and signal maximum for each 5 seconds of
waveforms shown in the data capture window. As a guide, signal
strength of no less than 360 would be recommended to increase
the likelihood of achieving an adequate pulse height.

Please note the signal strength is not the pulse height.

9.1/0
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This section describes the on-screen clinical reporting that is available in the system, and
how to print and export results.
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< SphygmoCor, CardiovascL r Management Suits .
Repaort <F4>  Analysis <F5>

System Patient <F2>  Study <F3

Frivacy <F7>
i ,i Privacy

Study Time # | PATIENT DATA  PWV, Test Other

“\ Patient ll ey Stud
() Pationt il oy Study

Studies : 2 of 2

Pulse Wave Velocity Sphygmoco
Ié Print | % pelete | B Pecacuste | (Bicrests e | By Expor

77 Ot 2008, 110645 | Patisnt [0 D Addiess streat
Fatient Code code town state 1234
Age 30 01 Jan 1978, MALE country SIMULATION
STUDY DATA 27 Dct 2008 11-10:33 AM  Hat wat (BMI] 170cm, 70kg (24 22kg/nP]  Dist 500 mm  Torometer Serisl Nurber 123456
Medication medication
otes notes
Dperstor operator Sp/Dp (Mp] 120480 ] Algoither: Intersecting tangsnt

Site A - CAROTID

LJ-.W..JL. L. M L " ||

e O o e

9

T T W

£ | MaanT(ms] | 5Dims)
%32 i!i
=t

1686
723 56

Pulse Wave Yelocity [m/s) - *
6.9%0.5 Age (years)

Active Database - DATA
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9.1/0

The Report Screen has the following key areas:

Report Tool-bar

Use this tool-bar to perform functions relating to the report
which is currently being displayed. See Section 6.3 for more on
these options.

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 Report Tool-bar to open the
SphygmoCor Recalculate Report window. This window lets
you change any of the study fields you originally entered in the
Study Screen.

A SIMULATION label is displayed on Simulated
Measurements.

Quality Control Data

Check this area to ensure that the measurement conforms to
the quality control settings. See Section 6.2 for more on this
area.

Report Browser

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

Site A Raw Waveform
& ECG

This area shows the Site A raw waveform and ECG data that
was captured to calculate the Pulse Wave Velocity for the
study. It also shows the location of the onset points used in
calculating time differences between the ECG and tonometer
waveforms for each site.

Site B Raw Waveform
& ECG

This area shows the Site B raw waveform and ECG data that
was captured to calculate the Pulse Wave Velocity for the
study. It also shows the location of the onset points used in
calculating time differences between the ECG and tonometer
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waveforms for each site.
This table contains the results for the calculations performed
for this particular study, shown are

MeanT(ms): Mean DT over the capture period for each
pressure-ECG waveform pair
SD(ms): Standard Deviation of DTs

NOTE: A lower standard deviation indicates only
that there is a lower variance in the measurement
of mean time difference. It indicates how
consistent the data is. It does not indicate that the
mean time difference is a “better’, or valid,
measurement.

N: This indicates the number of pulse onset
pairs which were used to derive the Mean
Time Difference, Standard Deviation and
Pulse Wave Velocity. Pulse pairs consist of
a peripheral waveform and an ECG
waveform measured simultaneously. If
insufficient pairs were captured, increase
your capture time on the Study Screen.

Statistical Table

HR(bpm): Heart rate
A graphical representation of the DTs (time difference) for each
Graph of DTs site for each pressure-ECG waveform pair over the complete

period of capture.

This is the final calculated Pulse Wave Velocity using the
Pulse Wave Velocity mean DT and PWYV Distance (standard error mean: £SEM and
Standard Deviation: %SD is also shown).
This is a graphical illustration of the normal PWV values
plotted by age for the carotid — femoral arterial pathway.

Reference Range

The Statistical Table is the data that was captured and analysed to determine Pulse Wave
Velocity.
There are three rows of data:

ECG-SITE A: The time difference (DT) in the onset of ECG and Site A waveforms

ECG-SITE B: The time difference (DT) in the onset of ECG and Site B waveforms

SITE A-SITE B: The mean difference in time (mean DT) between Site A and Site B by
taking the difference in ECG-Site B from ECG-Site A.

9.1/0

At the bottom of the Statistical Table is the Pulse Wave Velocity (m/s) value.

This is the value of the Pulse Wave Velocity for the patient. It is the PWV Distance divided
by the mean Site A-Site B time difference.

where:

pwv=Jew (/g
D

drwyv= PWV Distance in metres.

Dt = Mean time difference (Delta T) between Site A & Site B in seconds.

The third section of the report displays the peripheral and ECG waveforms.
The waveforms displayed are the captured real time waveforms, the pulse onset is marked

with either “ " or “*",

The pulse onset is determined by the algorithm selected in the Study Screen. See Section
8

The pulse onsets that are marked with a “ " are used to derive the following parameters:
Heart Rate
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Mean time difference between pulses in the two waveforms
Standard deviation of the mean time difference

Number of pulse pairs in the calculation of mean time difference
Pulse Wave Velocity

The pulse onsets that are marked with a
Velocity for one of these reasons:

Pulse onset marked “*” did not have a matching pulse onset on the other waveforms

“» are not used to calculate the Pulse Wave

The time difference (Dt) between this pair of pulse onsets was exceptional and rejected
for quality control reasons. (Refer to section 8.3, for further information on the rejection
criteria).

/!

The Quality Control section of the Report Screen shows information to help you ensure that
the measurement you have recorded is of sufficient quality. This is particularly important
when a PWA report is to be created using the pressure waveforms measured for PWV. The
quality criteria are much more stringent for PWA reports.

For more information on quality control for PWV reports, refer to Section 3.3.2.

The numbers at the end of the peripheral and ECG waveforms are a guideline to determine
the strength & quality of the pulse signal.

Recorded Waves Quality Control Indices

P
-|-.-....-"""I'..,I F"" "u-"i'l-.u-z"'lJ |

This section shows you the pressure waveform (in white) and the ECG waveform (in
yellow). Ensure that the beat-to-beat pulses in each waveform are similar, and that there is
no marked drift of the signals outside the boundary of the window in which they are
displayed.

/!

Average Pulse Height
Pulse Height Variation (%)
Pulse Length Variation (%)

Base Line Variation (%)

These are as follows:

The Average Pulse Height is the average of the heights of all the pulses. Pulse Height
greater than the limits set in the configuration window are considered to have signals
strong enough to be used in Pulse Wave Velocity calculations. Signals below the limit
are unacceptable and measurements should be repeated.

The Pulse Height Variation is the amount of variation present in the pulse heights.
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The Pulse Length Variation is the amount of variation in the length of the measured
pulses. Variations in pulse length are not data-acquisition related.

The Base Line Variation is the amount of variation present in the base line drift. Minimal
drift would ensure better quality of the waveforms.

2# * o

The tool-bar buttons are used as follows:

‘I F'rin; I gﬂ_gelete I Fecalculate I Ereate Fhaih I E;pu:urt vI

I 1

Print the Report Export to Text/Graphic file
Delete the current Study Calculate a PWA Report

Recalculate the Study with changed parameters

Use this option to print the clinical SphygmoCor
Pulse Wave Velocity Report. This is a summary

Print the Report report providing information concerning the study, on
a single A4 page.

Use this option to delete the study. Note that the
study that is deleted is the one currently highlighted

Delete the current Study in the Report Browser. Take care that you are
deleting the Study you intended to delete.

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.

Export to Text/Graphic file
See section PWA Software Guide for more
information on exporting.
Use the drop down menu to access the export type.

Ezport -
| AsTemt ¢
Az Graphic |

Use this option to open the SphygmoCor
Recalculate Report window. This window lets you

Recalculate the Study change any of the study fields you originally entered
in the Study Screen.

Use this option to calculate a PWA Report from the
Site A and/or Site B pressure site. Note that a PWA
Report can only be created from Radial or Carotid
arterial pressure sites.
When creating a PWA report:
Radial reports are created first and the
calculated Aortic pressures are
displayed

Calculate a PWA Report
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Subsequent Carotid reports are

calibrated from the Aortic pressures
The user has the choice of using the Carotid or No
Processing methods when creating Carotid reports
The calculated PWA Report can then be viewed on
the patient’s Report Screen in PWA mode.
The quality control criteria are much more stringent
for PWA reports than for PWV. Refer to Section 6.2
for more information on ensuring quality pressure
recordings.
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The Analysis Screen is designed to allow you to view multiple Studies, over time, for a
patient. This enables you to perform both long-term and short-term analyses for a patient.

Study Browser

Study Definition

¢ SphygmoCor Cardiovascular Management Suite.. .

System  Patient <F2> Study <F3> Report <F4>  Analysis Y& Privacy <F7> Help <F1>

Q i Q 2 i .
’i o Eallenll ) Study Iﬁ\ ﬁepulll An is ,i Privacy

Patient Name : PWV, Test

K...... SphygmoCor
@Pm | Trend | 2435etect Studies | By Export |

Pulse Wave Velocity (m/s)

04 Mo 2006 08 Mow 2006 05 Mov 2006 05 Mo 2006 108 Way 2006 108 N 2006
12:3313 16:55:14 1730018 HEIELS 173256 173337

Heart Rate (bpm}

Artive Database - DATA

i .
Patient name Signal Detail Area

For example, you may want to examine drug effects over time. You could do this by making
a control study, followed by periodic studies at regular intervals, after administering the
drug. The Analysis Screen could then be used to examine changes over the course of the
studies.

The Analysis Screen has the following key areas:

This area shows the calculated Pulse Wave Velocity
for the patient, in time sequence. Each bar
represents a discrete study. The first bar (oldest) is
Pulse Wave Velocity Trend at the left of the screen; the last bar (most recent) is
Graph at the right of the screen. The error bar represents
the standard deviation for the calculation of pulse
wave velocity in metres per second.

This area shows the calculated Heart Rate of the

Heart Rate Trend Graph patient pertaining to the study for Site A and Site B
P respectively.

This tool-bar enables you to perform functions

Analysis Tool-bar related to the Analysis Screen.
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= Prink

Print the Analysis

ﬁ Trend I "7{: Select Studies I E xport

Export the Analysis

Display the Trend screen Select Studies for Analysis

Use this option to print the SphygmoCor Pulse Wave
Velocity Analysis Report. This is a summary report providing

Print information about all the Studies in the Analysis, on a single
A4 page.
Use this option to switch to the Trend screen. The Trend
screen shows the trends for:

Trend Heart Rate for site A and site B,

Delta T's for site A, site B and the mean PWYV distance.

Select Studies

Use this option to determine which Studies are to be included
in the Analysis.

Export

Use this option to export the analysis as a JPG graphic file to
import into your word processor or presentation software.

An example of a Trend Screen is shown below.

9.1/0
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When you are in the Trend screen:

Print the Trend Graphs Export the Trend Graphs
Switch to the Analysis Screen

Use this option to print the SphygmoCor Pulse Wave
Velocity Patient Trend Analysis Report. This is a summary

Print report providing trend data for the selected studies on a
single A4 page.

Use this option to return to the main waveform Analysis
Velocity Screen.

Use this option to export the trend analysis as a JPG graphic
file to import into your word processor or presentation

Export software.

4# .

You can decide which studies are to be included in any analysis. You do this by clicking the
Select Studies tool-bar button on the Analysis screen. The SphygmoCor Analysis Select
window then opens.

Select Highlighted Studies Select all Studies
4 /
Y 4 A )

Un-Select highlighted Studies Un-Select all Studies

Using this window, you can select the Studies to be included. The following points relate to
using this window:

In the Available Records for Analysis panel, select the Studies you want to include by
clicking on them to highlight them. If you want to highlight more than one Study, use the
normal Windows conventions for highlighting multiple items in a list

Page 35

9.1/0 PWV SOG



Hold down the Ctrl key while you click items, to highlight any number of items in the list.

After clicking a first item, hold down the Shift key while you click a second item, to highlight
all items between the first item you clicked and this second item.

You can also use the mouse to drag across multiple items, to select that group of items.

9.1/0

When you have highlighted multiple items, click the Select Highlighted Studies arrow
button to copy the highlighted items to the Selected Records for Analysis panel.

Alternatively, click the Select all Studies arrow button to copy all the Studies to the
Selected Records for Analysis panel.

You can also highlight multiple items in the Selected Records for Analysis panel, then
un-select them all (remove them from this panel) by clicking the Un-Select highlighted
Studies arrow button.

You can remove all items from the Selected Records for Analysis panel by clicking the
Un-Select all Studies arrow button

Whenever you click on an item in the Available Records for Analysis panel, any
Medication or Notes about that item are displayed in the Medication and Notes fields.

When you have completed your selection of Studies, click the OK button to return to the

Analysis Screen. The Analysis Screen now changes to show only those studies that
you selected in the SphygmoCor Analysis Select window.
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The ECG timing point used is the peak of the reconstructed QRS wave. This is the only
algorithm used for the ECG timing point.

There are four algorithms that the operator may choose to determine the timing point on the
pressure waveform that applies to both Site A and Site B.

Percentage (%) Pulse Height

This algorithm uses the percentage of the pulse height as the onset point of the pulse
waveform.

The default setting for this algorithm is 10%. The operator may change this prior to a
study or when re-calculating a previous report.

Maximum dP/dt

This algorithm uses the point at which the first derivative is a maximum as the onset
point. See Reference Paper for further discussion on this algorithm (Chiu Y.
Christopher, Arand W. Patricia, Shroff G. Sanjeev, "De  termination of pulse wave
velocities with computerized algorithms", American Heart Journal, May 1991;
121/5: 1460-1469).

Intersecting Tangent

This algorithm uses the point formed by the intersection of a line tangent to the initial
systolic upstroke of the pressure waveform and a horizontal line through the minimum
point. See Reference Paper for further discussion on this algorithm (Chiu Y.
Christopher, Arand W. Patricia, Shroff G. Sanjeev, "De  termination of pulse wave
velocities with computerized algorithms", American Heart Journal, May 1991;
121/5: 1460-1469).

Intersecting Tangents is the default algorithm for the PWV system because it provides
one of the more consistent and reliable results. Please refer to Technical Note 3 on the
AtCor Medical Web site for more information.

Maximum of Derivative 2

This algorithm uses the point at which the second derivative of the pressure waveform
is a maximum as the onset point. See Reference Paper for further discussion on this
algorithm (Chiu Y. Christopher, Arand W. Patricia, Shroff G. Sanje ey,
"Determination of pulse wave velocities with comput erized algorithms",
American Heart Journal, May 1991; 121/5: 1460-1469 ).
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When the waveform signal processing has completed and the Patient Report parameters
have been calculated, the data is passed to the Delta T Rejection Algorithm. The algorithm
reviews the time differences (Dts) and rejects the data with extreme time variances
according to the criteria below.

The Algorithm performs the following operations:
Calculate SD with recorded Dits
Discard any Dt that is not within 90% of the SD Distribution Curve.

Re-calculate SD using accepted Dts

9.1/0

All the Dt onset pairs inside the 90% are labelled “ "on The Pulse Wave Velocity Report
whilst the rejected Dt onset pairs are labelled “*”.
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6

(Refer to the PWA Software Guide for additional Adv

Configuration Settings)

anced Topics such as: Exporting, Database Manager,

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

ISystem ID System Serial Identification Number PP_MDT Pulse to Pulse Mean Dt

Database ID Database Identification PP_DEVIATION Pulse to Pulse Deviation

Patient Number Patient Number PWV Pulse Wave Velocity

Surname Entered Patient's Surname PWVERR Pulse Wave Velocity Error

First Name Entered Patient's First Name A_SUBTYPE Site A Artery Location

ISex Entered Patient's Sex A_NOF_10_SETS |(Site A No of 10sec data sets

Date Of Birth Entered Patient's Date of Birth A_HR Site A Heart Rate

Patient ID Entered Patient' Identification A_MDT Site A Mean Dt

Patient Code Entered Patient Code A_DEVIATION_DT |(Site A Deviation

Patient Notes Entered Patient Notes A_TON_QC_PH Site A Pressure Pulse Height

ISP Entered Systolic Pressure A_TON_QC_PHV |[Site A Pressure Pulse Height Variation
DP Entered Diastolic Pressure A_TON_QC_PLV |[Site A Pressure Pulse Length Variation
MP Entered Mean Pressure A_TON_QC_BLV |[Site A Pressure Base Line Variation
DATA_REV Math's Data Revision A_ECG_QC_PH Site A ECG Pulse Height
DATETIME Date & Time of Study A_ECG_QC_PHV |Site A ECG Pulse Height Variation
MEDICATION Entered Medication A_ECG_QC_PLV |Site A ECG Pulse Length Variation
NOTES Entered Notes A_ECG_QC_BLV |[Site A ECG Base Line Variation
OPERATOR Entered Operator B_SUBTYPE Site B Artery Location
INTERPRETATION Interpretation B_NOF_10_SETS |[Site B No Of 10 Sec Data Sets
HEIGHT Entered Height B_HR Site B Heart Rate

WEIGHT Entered Weight B_MDT Site B Mean Dt
BODY_MASS_INDEX [Body Mass Index B_DEVIATION_DT |[Site B Deviation

ISAMPLE_RATE Raw Data Sample Rate B_TON_QC_PH Site B Pressure Pulse Height

ISIMULATION Simulated Report (Yes/No) B_TON_QC_PHV |[Site B Pressure Pulse Height Variation
PX_DIST Proximal Distance B_TON_QC_PHV |Site B Pressure Pulse Height Variation
DT_DIST Distal Distance B_TON_QC_PLV |Site B Pressure Pulse Length Variation
PWV_DIST PWYV Distance B_TON_QC_BLV |[Site B Pressure Base Line Variation
PWV_DISTERR PWYV Distance Error B_ECG_QC_PH Site B ECG Pulse Height
IALGORITHM Pressure Waveform Algorithm Selected B_ECG_QC_PLV |[Site B ECG Pulse Length Variation
PHEIGHT_PC Pulse Height Algorithm - Percentage PH | |B_ECG_QC_BLV |Site B ECG Base Line Variation
Active Database ..........c.ceeeeeiiiiiiiiiece e 9 Browse Mode .........ccooviiiiiiiiiiiiiiiiece e 15
ANAlYSIS SCrEEN........vvviveeeieciiiieee e criiieee e 33,35
ANalysis STUdIES ........uvvvieeeeiiiiiiee e 35
Artery
SIEE A Lo 22 C
SItE B ot 22
AS GraphiC ......coeeviiiiiiiiieiiice e 31 Capture Data..........coceeeeviieeiiiiie e 12,23
AS TEXE....iiiiiiiiiii 31 Capture TIMEe ...cooveieiieeeee e 22,25
Communications Error...........cocvvveiiiiiiiiee i 8
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Data Capture.........oeeveeeeeeeiiieiiieiiieieieeeeeeeeeeeeeeeenees 23
DA T oo 29
Delta T Rejection Algorithm ...........ccccciiiiieinnnns 38
E
ECG . i 5
| STOL C I BT | - T USRI 28
ECG Timing Point. .37
ECG waveform..... .23
ECG Waveform. ...30
Edit MOAE ..o 15

Error

Capture Time
Date of Birth......
Dp .

First Name.

PWV Algorithm....
PWV Distance.....

SeX.........
Site A .....
Site B .....
S it
Find
Patient........cooiiiiiii e 16
FUNCHON KBYS ..oeiiiiiiiiiiie et 9
G
Graph Of DTS .....coviiiiiieiiiie e 29
H
Head OffiCe .......oviiiiiiiiie e 2
Heart Rate
Heart Rate Trend Graph.........ccccccoeiiiiiiiiiieeninns 33
|
JCOM et 8
INStallation .........oveiiiiee 8
Intersecting Tangent..........coovvvveveeeeeiiiieeeee e s 37
9.2/0 Draft
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ONSEt POINES ..o 37
Output Waveform .........cccocveeiiieieniiieciiec e 22

P

Patient

Deleting....
Details......

Percentage(%) Pulse Height ..........c.cccoiiiiineenn. 37
Pressure
DiIAStOlC ...cvvveiieeieee e 22

Systolic
Pressure Pulse Onset Point ..........cccceevvviieeeenn. 37
Pressure Waveform
Print

Trend Analysis
Waveform Analysis

Pulse Wave VeloCity ......ccccceeeeviviieee e,
PWA FEPOM ...
PWA Report.......cccevvvevenenne .
PWA Report Quality
PWV AIgOMthM ......oooiiiiiiiiiieece e
PWV DIStaANCE .....cceiiiiiiiiiiiiiee e

Q

QRS WaAVE....cooiiiiiiiiieeeeee e 37

Quality Control ........ccceeevvviviiieee e, 13, 28, 30

Quality Control INdiCes ........cccvvveviiiiiiiieeee e, 30
R

RecalCulate ..........ccveeeviiiiiiieee e 31

Recorded Raw Data.........cccceeeuennmnniniinens 30
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Records for Analysis Panel

Reference Range..............
Rejection Algorithm
Rejection Criteria...........
REPOIt SCreeN ......oevvviiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeees
Study SCreeN ..ot 20,21
SYSLOlIC PreSSUIe .....cvveeeieiiiiiee e 22
S

S it 29 T
Search

Patient......cccooeiiiiiiee e 10, 16 TiMING POINE....ceveeeiiiiiiiie e 37
Selecting To Browse "

SHUAIES ... To Edit.........
SHOMCUL. ..o TONOMELEN.......eviiiiiieiiiee e
Signal Strength.........ooooiii SENSILIVITY ...
Site A Toolbar............ .
Site B ..cvveeieen Trend Graph.... .
Software Version.. Trend SCrEeN .......coiiiiiiiiee et
SortBy...ccoceee
Sort Order ..
] N
Standard Deviation............ccccoeriiiieieeeeniniiieeeeeenn W
Standard Error of Mean....
Statistical Table................ WARNINGS ....ooiiiiiiiiiiiiii e
Status Bar Waveform Quality

Active Database ...........ccccovvveeiiiiiiniic
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