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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 and Excel are the registered trademarks of their respective holders. 

 

�������



According to the Official Journal of the European Union WEEE Directive 2002/96/EC that requires the proper disposal of 
electrical and electronic equipment. This device should be disposed of separately, not as unsorted municipal waste. To 
dispose of your device, you should use appropriate collection, reuse and recycling systems available in your region. The 
use of these collection, reuse and recycling systems is designed to reduce pressure on natural resources and prevent 
hazardous substances from damaging the environment. 

If you need information on these disposal systems, please contact your local waste administration. The crossed-bin 
symbol invites you to use these disposal systems. If you require information on collection and disposal of your AtCor 
Medical device please contact AtCor Medical Head Office or local distributor. 
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CAUTION 

Federal law restricts this device to sale by or on the order of a physician 
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Congratulations on your purchase of the SphygmoCor CvMS���� System. This powerful system 
provides leading edge technology in the study of the arterial pulse and haemodynamic analysis.  

This manual assists in setting up and beginning to use your SphygmoCor CvMS���� System. It also 
provides detailed information on configuring your system, basic operations and care, using the 
software and troubleshooting.  

If you are a new user of the SphygmoCor CvMS����System, first read over the General Precautions & 
Introduction then Setting Up & Installation sections to familiarise yourself with the systems 
features, components and installation. Then read The Software Guides for step-by-step 
instructions on using the SphygmoCor CvMS����Software. 

This manual covers the following modes: 

·  SphygmoCor CvMS����- Central Blood Pressure (PWA) 

·  SphygmoCor CvMS - Pulse Wave Velocity (PWV) 

·  SphygmoCor CvMS - Heart Rate Variability (HRV)   

The SphygmoCor software references a database of population reference range values of 
SphygmoCor measured values and derived parameters, including central arterial pressures, 
indices of arterial stiffness, and measures of ventricular; vascular interaction. SphygmoCor also 
provides reporting and data analysis of the measured and derived values. 

 

���  ��	�����
���


The SphygmoCor® Cardiovascular Management System (CvMS) provides a derived ascending 
aortic blood pressure waveform and a range of central arterial indices. The CvMS is used with a 
tonometer over a radial artery calibrated with a standard cuff blood pressure measurement. It is to 
be used on those patients where information related to ascending aortic blood pressure is desired 
but in the opinion of the physician, the risks of cardiac catheterization procedure or other invasive 
monitoring may outweigh the benefits.  

The CvMS Heart Rate Variability (HRV) option is intended for use in obtaining HRV measurements 
in response to controlled exercises. 

The CvMS Pulse Wave Velocity (PWV) option is intended for use in obtaining PWV 
measurements. 

 

Intended Patient Population 

The SphygmoCor® Cardiovascular Management System (CvMS) is intended to be used on adult 
patients only. 

 

Intended Environment 

The SphygmoCor® Cardiovascular Management System (CvMS) is intended to be used in a 
Clinical or Research Environment.
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The SphygmoCor System Manuals are divided into five parts. 

�  SphygmoCor Operator's Manual (including all options) 

�  SphygmoCor CvMS����- Central Blood Pressure (PWA) Software Guide 

�  SphygmoCor CvMS - Pulse Wave Velocity (PWV) Software Guide 

�  SphygmoCor CvMS - Heart Rate Variability (HRV) Software Guide 

�  SphygmoCor Data Audit Trail Software Guide 

 

All systems include this Operator’s Manual. 

Corresponding Software Operator’s Manuals for the PWA, PWV, HRV or Data Audit Trail�options 
are also provided on the SphygmoCor Installation CD. 

The Operator’s Manual describes the SphygmoCor CvMS���� System procedures for using the 
System to complete the tasks you want.  This manual covers both the installation and operation of 
the System. It assumes that the user has some knowledge of computers and gives detailed 
explanations of the System operations.  

The Software Guides describe SphygmoCor CvMS���� software operations and instructions. They also 
contain basic software instructions to get started using the various SphygmoCor CvMS����options����  

This Operator's Manual accompanies Version 8 of the SphygmoCor CvMS Software System���

Each chapter is divided into several sections.  To help you find the information you want, each section 
begins with a brief introduction followed by detailed explanations. 



 

Page 9 

 

 
1.0 OM-CVMS 

 

The main Sections are as follows: 

Preface 

Provides an introduction to the SphygmoCor System, the Operator's Manual contents and 
manual conventions. 

General Precautions & Safety 

Describes the precautions needed to be observed to reduce the risk of personal injury or 
damage to the SphygmoCor System. The section also describes the safety standards and 
approvals that the system complies with. 

Introduction 

Describes the intended purpose of the SphygmoCor System, the background to the 
technology and an overview of the system's features, capabilities and options. 

Setting up & Installation 

Provides the instructions required of how to begin operating your SphygmoCor System. This 
includes Setting up the Electronics Module and Tonometer, and installation of the software. 

Operating Instructions 

This section includes instructions to use the system and references to the Software 
Operators Guide 

Trouble Shooting Guide 

Provides helpful information on how to perform some diagnostic tests, and suggest courses 
of action if the system doesn’t seem to be working correctly 

 

���  ������	����


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.  

 

���� 


If you see this, it means it is additional information.  
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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. 

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. 

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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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). 

 
���  �
��	�������	��
�����	�%�
�	�
&���'
!�������
(
���
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�  The SphygmoCor System needs special precautions regarding EMC and needs to be 
installed and put into service according to the EMC information provided in this manual 

�  Portable and mobile RF communications equipment can affect the SphygmoCor System 

�  Operation of the SphygmoCor System during capture below the minimum digital unit signal 
amplitude (Pulse Height) specified below may cause inaccurate results. 

o PWA Capture  – Pressure Pulse Height: 80 
o PWV Capture – Pressure Pulse Height: 80 

– ECG Pulse Height: 80 
o HRV Capture – ECG Pulse Height: 80 
 

�  Use of tonometers, accessories, and cables other than those specified or supplied by AtCor 
Medical may result in increased emissions or decreased immunity of the SphygmoCor 
System. 

!��"#"$


	)�
�*)+$,����
�+ ��,
# 
#"��"-�-
���
. �
/+
)��0�) ����
*����  #�"�0 
�"0+�
	)�
�*)+$,����
�+ ��,
,�+
 ��. �
��-#�
#"�������"��
��

,�+
 -# �.*�
 �)�
 �*����#�"
 ��
 "���/+
 �1.#*,�"��
 ��
 , �+
 /�
 "���  ��+
 ��
 ��2�
 ,#�#$��#�"
 ,�� .�� 3
  .�)
 �  
 ����#�"�#"$
 ��
 ��0����#"$
	)�

�*)+$,����
�+ ��,
��
 )#�0-#"$
�)�
0����#�"�


declaration - electromagnetic emissions 

The SphygmoCor System is intended for use in the electromagnetic environment specified below. The 
customer or the user of the SphygmoCor System should assure that it is used in such an environment. 

Emissions test Compliance Electromagnetic environment — guidance 

RF emissions CISPR 11 Group 1 The SphygmoCor System uses RF energy only for 
its internal function. Therefore, its RF emissions are 
very low and are not likely to cause any interference 
in nearby electronic equipment. 

RF emissions CISPR 11 Class B 

Harmonic emissions 
IEC 61000-3-2 

Not applicable 

Voltage fluctuations/ flicker 
emissions IEC 61000-3-3 

Not applicable 
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declaration - electromagnetic immunity 

The SphygmoCor System is intended for use in the electromagnetic environment specified below. The customer 
or the user of the SphygmoCor System should assure that it is used in such an environment. 

Immunity test 
IEC 60601 
test level 

Compliance level 
Electromagnetic environment — 

guidance 

Electrostatic 
discharge (ESD) 
IEC 61000-4-2 

±6 kV contact 
±8 kV air 

 ±6 kV contact 
±8 kV air 

Floors should be wood, concrete or ceramic 
tile. If floors are covered with synthetic  
material, the relative humidity should be at 
least 30 %. 

Electrical fast 
transient/burst 
IEC 61000-4-4 

±2 kV for power supply lines 
±1 kV for input/output lines 

 ±2 kV for power supply lines* 
±1 kV for input/output lines 
(* tested on power supply of computer 
that device was attached to) 

Mains power quality should be that of a 
typical commercial or hospital environment. 

Surge 
IEC 61000-4-5 

±1 kV line(s) to line(s) 
±2 kV line(s) to earth 

 ±1 kV line(s) to line(s) 
±2 kV line(s) to earth 
(tested on power supply of computer 
that device was attached to) 

Mains power quality should be that of a 
typical commercial or hospital environment. 

Voltage dips, short 
interruptions and 
voltage variations 
on power supply 
input lines 
IEC 61000-4-11 

<5 % UT 
(>95 % dip in UT) 
for 0,5 cycle 
 
40 % UT 
(60 % dip in UT) 
for 5 cycles 
 
70 % UT 
(30 % dip in UT) 
for 25 cycles 
 
<5 % UT 
(>95 % dip in UT) 
for 5 sec 

 UT = 240V 
Complies at 
0 % UT 

 
UT = 240V 
Complies at 
40 % UT 

 
UT = 240V 
Complies at 
70 % UT 

 
UT = 240V 
Complies at 
0 % UT 
(tested on power supply of computer 
that device was attached to) 

Mains power quality should be that of a 
typical commercial or hospital environment. If 
the user of the SphygmoCor System requires 
continued operation during power mains 
interruptions, it is recommended that the 
SphygmoCor System be powered from an 
uninterruptible power supply. 

Power frequency 
(50/60 Hz) 
magnetic field  
IEC 61000-4-8 

3 A/m  No effect at 3 A/m (50/60 Hz) 
(tested on power supply of computer 
that device was attached to) 

Power frequency magnetic fields should be at 
levels characteristic of a typical location in a 
typical commercial or hospital environment. 

NOTE UT is the a.c. mains voltage prior to application of the test level. 

 

Guidance and manufacturer's declaration – electroma gnetic immunity 

The ���������	
 ����
�
 is intended for use in the electromagnetic environment specified below. The customer or the user of the ���������	

����
�  should assure that it is used in such an environment. 

Immunity test IEC 60601 test level 
Compliance 

level 
Electromagnetic environment — guidance 

 
 
 
 
 
 
 
 
 
 
Conducted RF 
IEC 61000-4-6 
 
 
 
Radiated RF 
IEC 61000-4-3 

 
 
 
 
 
 
 
 
 
 
3 Vrms 
150 kHz to 80 MHz 
 
 
 
3 V/m 
80 MHz to 2,5 GHz 

 
 
 
 
 
 
 
 
 
 

Complies at 3 Vrms 
modulation of 2Hz 

80% AM 
 
 

Complies at 3 V/m  
modulation of 2Hz 

80% AM 

Portable and mobile RF communications equipment 
should be used no closer to any part of the ���������	

����
��
 including cables, than the recommended 
separation distance calculated from the equation 
applicable to the frequency of the transmitter. 
 
Recommended separation distance 
 

Pd 166.1=  

 
 
 

 MHz800  to MHz80  166.1 Pd =  

 

 MHz2,5  to MHz800  333.2 Pd =  

 
where P is the maximum output power rating of the 
transmitter in watts (W) according to the  transmitter 
manufacturer and d is the recommended separation 
distance in metres (m). 
 
Field strengths from fixed RF transmitters, as determined 
by an electromagnetic site survey,a should be less than 
the compliance level in each frequency range.b 

 
Interference may occur in the vicinity of equipment 
marked with the following symbol: 
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NOTE 1  At 80 MHz and 800 MHz, the higher frequency range applies. 

NOTE 2  These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflection from structures, 
objects and people. 

a Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land mobile radios, amateur radio, 
AM and FM radio broadcast and TV broadcast cannot be predicted theoretically with accuracy. To assess the electromagnetic environment 
due to fixed RF transmitters, an electromagnetic site survey should be considered. If the measured field strength in the location in which the 
���������	
����
�
 is used exceeds the applicable RF compliance level above, the ���������	
����
�
 should be observed to verify 
normal operation. If abnormal performance is observed, additional measures may be necessary, such as reorienting or relocating the 
���������	
����
��   

b Over the frequency range 150 kHz to 80 MHz, field strengths should be less than [V1] V/m. 

 
Recommended separation distances between  

portable and mobile RF communications equipment and  the SphygmoCor System 

The SphygmoCor System is intended for use in an electromagnetic environment in which radiated RF disturbances are controlled. The customer or 
the user of the SphygmoCor System can help prevent electromagnetic interference by maintaining a minimum distance between portable and mobile 
RF communications equipment (transmitters) and the SphygmoCor System as recommended below, according to the maximum output power of the 
communications equipment. 

Separation distance according to frequency of transmitter 
in metres 

  

Rated maximum output power P 
of transmitter in watts 

150 kHz to 80 MHz 
 

Pd 166.1=  

80 MHz to 800 MHz 
 

Pd 166.1=  

800 MHz to 2,5 GHz 
 

 333.2 Pd =  

0.01 0.12 0.12 0.23 

0.1 0.37 0.37 0.74 

1 1.17 1.17 2.33 

10 3.69 3.69 7.38 

100 11.66 11.66 23.33 

For transmitters rated at a maximum output power not listed above, the recommended separation distance d in metres (m) can be estimated using the 
equation applicable to the frequency of the transmitter, where P is the maximum output power rating of the transmitter in watts (w) according to the 
transmitter manufacturer. 

NOTE 1  At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies. 

NOTE 2  These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflection from structures, 
objects and people. 

 

���  �
��	����

��4�	�
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As a result of the approval of the SphygmoCor System to IEC60601-1 the following warnings are applicable: 

�  IEC60601-1-1compliance is the responsibility of the end user. To ensure compliance to IEC60601-1-1  
the SphygmoCor System must meet the following conditions: 

1. The PC and peripherals (e.g. USB hubs) must comply with IEC60950 or equivalent, and must be 
located outside the patient environment.  

AND  

2. The enclosure leakage current from any device within the patient environment, including any parts 
of equipment which extend into that environment, is not more than 0.1mA in normal condition and 
0.5mA in the single fault condition of interrupting an earth conductor in any single power supply 
cord (for the U.S.A. the single fault limit is reduced to 0.3mA). 

The required low enclosure leakage current may be achieved by powering the PC and peripherals 
from an isolation transformer. It is not recommended the system be connected to other non-isolated 
monitoring equipment or communication networks.  In this event it is the end user's responsibility to 
ensure compliance with IEC60601-1 and IEC60601-1-1. 

�  The patient environment is defined as the area within 1.5m (approx. 6ft) of the patient. 
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1. Ensure that only the SphygmoCor Electronics Module, Tonometer, ECG Cables and footswitch 
are within the Patient environment. The computer and other devices shall be outside the patient 
environment.  

2. When using the SphygmoCor Electronics Module, do not connect the power cable of the 
computer to multiple portable socket-outlets or power boards which are connected to other devices.  Do 
not place the multiple portable socket-outlet or power board on the floor while the SphygmoCor System is 
in use.  

3. Do not connect any peripheral devices (eg. Printer, externally powered USB hubs) to the computer 
while using the SphygmoCor System as they may breach the patient isolation requirements of IEC60601-
1 & IEC60601-1-1. 

4. When using an isolation transformer and a multiple portable socket-outlet or power board to 
connect to the computer and the SphygmoCor System do not connect any other devices or equipment to 
the multiple portable socket-outlet or power board.  

5. When using the SphygmoCor System the operator should not touch the computer and the patient 
at the same time. The operator shall capture the measurement using the footswitch. 

6. Do not connect or use any cables or sensors other than those specified for use with the 
SphygmoCor System. 

7. Do not disassemble the SphygmoCor Electronics Module. The SphygmoCor Electronics Module 
contains no serviceable parts. Servicing shall be performed by qualified service personnel. 

8. Only use accessories supplied, or specified for use, with this system. 

Classification of SphygmoCor System  

The SphygmoCor System is classified as follows: 

�  Classification of the system may be Class I, Class II or internally powered depending 
on the computer that the system is connected to. If the computer provides protection against shock 
via a protective earth then the system (as defined in IEC60601-1-1)  is Class I. If the computer 
provides protection against shock via double insulation then the classification is Class II. If the 
computer is a notebook and is battery powered then the classification is internally powered. 

�  Type CF (ECG Input ) & BF (Tonometer Input) Equipment 

�  Ordinary Equipment 

�  This equipment is not suitable for use in the presence of a flammable anaesthetic 
mixture with air or with oxygen or nitrous oxide. 

The following symbols, listed below with their meanings, are used throughout this manual as well as on the 
medical equipment: 

 Attention- consult accompanying documents, eg: this Operator's Manual. 

  Type CF Applied Part (ECG Input) 

 Type BF Applied Part (Tonometer Input) 
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The SphygmoCor System is designed, tested and approved to the following standards: 

 

�  IEC60601-1:1998 ; EN60601-1 ; AS/NZS 3200.1.0 Medical electrical equipment with Amendments 1 & 2 

Part 1: General requirements for safety (the International Electro-Medical Safety Standard for medical equipment) 

 

�  IEC60601-1-2:2000 & A1:2004; EN60601-1-2 ; AS/NZS 3200.1.2  Medical electrical equipment 

Part 1: General requirements for safety; 

Collateral Standard: Electromagnetic compatibility - Requirements and tests that also requires approval to: 
�  Emissions - CISPR11  
�  Immunity - Electrostatic Discharge (ESD) (IEC 61000-4-2) 
�  Immunity - Radiated RF Electromagnetic Fields (IEC 61000-4-3) 
�  Immunity - Electrical Fast Transient (EFT) Bursts (IEC 61000-4-4)  
�  Immunity - Surges (IEC 61000-4-5) 
�  Immunity - Conducted RF (IEC 61000-4-6) 
�  Immunity - Voltage Dips, Interruptions, Variations (IEC 61000-4-11) 
�  Immunity - Magnetic Fields (IEC61000-4-8) 

 

�  AAMI EC13:2002 Cardiac monitors, heart rate meters, and alarms (Substantial compliance) 

 

 

 
 

 
MEDICAL EQUIPMENT 

WITH RESPECT TO ELECTRICAL SHOCK, FIRE 
AND MECHANICAL HAZARDS ONLY IN 

ACCORDANCE WITH UL60601-1 CAN / CSA 
C22.2 No. 601.1 

3KTW 
E310197 
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General 

�  Do not use mobile/cellular phones or other transmitting devices within 10 metres of 
the SphygmoCor System. 

�  SphygmoCor should not be used for patients who demonstrate erratic, accelerated or 
mechanically controlled irregular heart rhythms. 

�  Only use the SphygmoCor with an AtCor Medical supplied Tonometer. 
�  Do not use the Tonometer on wet & clammy skin. 
�  Do not use the SphygmoCor System on patients with aortic valve stenosis. 
�  Do not use the SphygmoCor System on patients with arrhythmia. 
�  Any interpretations made from SphygmoCor measurements should be made in conjunction with all 

other available medical history and diagnostic test information about a patient. 
�  Note that there are additional warnings printed on the Electronics Module 
 

Central Blood Pressure (PWA) 

�  Tonometry should not be used on a patient’s arm if there is an active fistula. 

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

�  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. 

Pulse Wave Velocity (PWV) & Heart Rate Variability (HRV ) - (ECG) 

�  Patients in certain physiological states with the following conditions and/or implanted 
devices are specifically excluded: 

�  Atrio-ventricular block, 2nd or 3rd degree 
�  Pacemakers 
�  Sinoatrial depolarisation of <40 or >160 beats per minute  
�  Atrial fibrillation or flutter 
�  Mentally disoriented or unaware patients who are unable to follow instructions  

 
�  Use of Medication may affect Heart Rate and should be taken into consideration 

when interpreting results. 
�  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. 

�  Certain precautions should be observed to reduce the risk of personal injury or 
damage to the unit.  

�  Be certain to read the general precautions and basic system care below and to note 
the cautions included in the text of the manual. 

�  For HRV only : Patients who have Proliferative Retinopathy with systolic blood 
pressure of 160mmHg or higher or who have had laser treatment for Retinopathy in the past 3 months 
should not be made to perform the Valsalva manoeuvre test.  
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This system is not a Heart Rate Monitor. Do not use the ECG functions of this device for heart rate 
monitoring purposes. Ensure the device is used as per the intended purpose as described in this manual. 
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This system may not be used in conjunction with the use of a defibrillator under any circumstances. 
However, should a defibrillator be used with this device, it is strongly recommended that the use of the 

device is stopped.  AtCor Medical should be contacted for further advice. 
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This system may not be used in conjunction with the use of any electrosurgical equipment under any 
circumstances.  
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Ensure that ECG electrodes when placed on the patient are free of moisture or away from liquids.  

 



 

Page 17 

 

 
1.0 OM-CVMS 

 

��7 ���������
!������


��������
� ��	��!	�� ���	����

This device may continue to count the pacemaker rate during occurrences of cardiac arrest or some 
arrhythmias. Caution should be taken when evaluating results when these occur. Keep pacemaker 
patients under close surveillance. This device does not have any pacemaker rejection capability. 

HRV Mode: The purpose of measuring Heart Rate Variability (HRV) is to examine the autonomic nervous system role in 
controlling heart rate rhythm depending on the body's demand, i.e. HRV is a measurement of the physiological control 
system of the heart. When the heart rate control is artificial, as when using a pacemaker, the HRV measurement will be 
irrelevant and the HRV values will be related to the pacemaker control mechanism rather than to the autonomic nervous 
system.  
Hence, HRV should not be used on patients with a pa cemaker . 
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Place the Electronics Module gently onto a stable bench or trolley top.  Dropping the unit on to a desk can 
cause damage and result in the unit not operating correctly. 

Choose a good location, clear of clutter and other high activity areas. 
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Do not apply heavy pressure to the Electronics Module or subject it to strong impact. Excessive pressure or 
impact can damage electronic components or otherwise cause malfunctions.  
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The room in which the System is used or stored should have an ambient temperature of 15-30°C (50-85 °F) 
and relative humidity of 20-80%. 

WARNING: Do not expose the unit to dirt, moisture or dust. Exposing the unit to dust or moisture 
could cause it to fail. Don't place the unit in direct sunlight. If you place the unit near a window, leave 
it inside your car, or take it outside in direct sun, it may overheat and damage internal components. 

��8�5 �����	��
4��
��


Magnets, television sets, radios, large electric motors or any other source of strong magnetic fields will effect 
the operation or may cause it to fail. 

WARNING: Do not place any components near strong magnetic fields. 
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Liquids on or inside any components of the System can cause irreversible damage. 

WARNING:  Do not spill liquids on any component. 
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Weight applied to the top of the Electronics Module may cause the unit enclosure to crack and other parts to 
be damaged. 

WARNING: Do not place any objects on top of the Electronics Module. 
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Sudden jolts can cause damage to the unit or the Tonometer if it isn't restrained. 
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WARNING: Do not shake or drop the unit.  
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Do NOT switch the PC off until the SphygmoCor software and Windows have been exited.  Wait 4 seconds 
after turning the computer OFF before you turn it on again.  

WARNING: Exit the SphygmoCor software prior to shutting down your computer. 
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To clean the SphygmoCor Electronics Module, first unplug the electronics module from the computer and 
using a damp cloth with mild detergent, gently wipe the equipment. If unsure of using a particular cleaning 
agent, please contact AtCor Medical. Ensure excess liquids or cleaning agents are wiped immediately from the 
equipment. For further instructions on cleaning of the Tonometer, refer to Tonometer Cleaning & Disinfection 
section in this manual.  
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Ensure when using the SphygmoCor System on notebook computers running on rechargeable batteries that 
the batteries are fully charged. Do not use the system on low battery power. If the notebook is abruptly 
shutdown the SphygmoCor database may be corrupted. Consult the notebook manufacturer’s user 
documentation regarding the safety and maintenance of the notebook rechargeable battery. 
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The EM3 Electronics Module is powered by the PC’s USB Port. Ensure that the PC can supply the required 
500mA USB power. Care should be taken when using USB hubs or multiple USB devices as they may limit the 
power supplied to the SphygmoCor system, which may affect the functionality of the module. If using a 
notebook computer, do not use the SphygmoCor with low battery power as the USB power supply may be 
degraded. 
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The tip of the Tonometer is a delicate and sensitive device, and can be easily damaged if dropped or 
misused. Follow the guidelines below to ensure Tonometer lifetime is maintained. 

�  When the transducer is not in direct use with the patient, protect the Tonometer by 
placing it in the module tray or in the temporary storage holder in the front of the 
module. 

 

   

   

 
Tonometer stored temporarily Tonometer stored in module tray 



 

Page 19 

 

 
1.0 OM-CVMS 

�  Do NOT use this Tonometer with any other instrumentation other than that supplied 
by AtCor Medical. 

�  This Tonometer is intended to be used in conjunction with the AtCor Medical 
Electronics Module only, which has a floating (isolated) grounding system.  

�  The Tonometer should be cleaned routinely every month, or when it becomes dirty.  
Users who record waveforms at the Femoral artery site should clean the Tonometer 
between patients. 
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The SphygmoCor product is considered a “non-critical” device. Therefore a low-level disinfection method 
has been validated to assist users to disinfect the tonometer, which is the only patient contacting 
component of the SphygmoCor system (see below). 

Disinfection Instructions 

Use a 70% Isopropyl Alcohol (IPA) impregnated wipe or spray for low-level disinfection. Allow a contact 
time of at least 5 minutes.  
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Do not immerse the tonometer in IPA or any liquid as this could damage the tonometer electronics. 

Do not use coarse cloths for wiping the tonometer as this will damage the sensitivity of the transducer. 

 

Cleaning Instructions 

The best choice for cleaning is a neutral or near-neutral pH detergent solution, as these solutions generally 
provide the best material compatibility profile and good soil removal. Gently wipe the enclosure and cables 
with a soft cloth and detergent.  
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Ensure detergent does not ingress into any electronic components of the system by not over-spraying or 
allowing detergent to ‘run’. 
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This section will give an introduction to SphygmoCardiography and the SphygmoCor CvMS����System. 
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The SphygmoCor CvMS Central Blood Pressure System is a computerized diagnostic tool for the clinical 
assessment of central blood pressure. The peripheral pressure pulse waveform contains information in 
addition to the maximum and minimum values (systolic and diastolic pressures). The SphygmoCor CvMS 
Central Blood Pressure System can derive the central aortic pressure waveform from the peripheral pressure 
waveform recorded at the radial or carotid arteries.  

The SphygmoCor CvMS Software uses mathematical transforms to derive the central aortic pressure pulse 
waveform. The derived parameters, including central arterial pressures, indices of arterial stiffness, and 
measures of ventricular; vascular interaction, are then referenced against the population reference range 
values. 
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The velocity of the blood pressure pulse waveform is dependent on the stiffness of the artery along which the 
pulse is travelling. Serial measurement of pulse wave velocity in a section of artery will indicate the magnitude 
of change in arterial stiffness in that section of artery. 

The SphygmoCor CvMS����Pulse Wave Velocity System measures the velocity of the blood pressure waveform 
between any two superficial artery sites. A pressure Tonometer is used to transcutaneously record the 
pressure pulse waveforms in the underlying artery. The pressure pulse waveform is recorded simultaneously 
with an ECG signal, which provides an R-wave timing reference. Pressure pulse recordings are performed 
consecutively at the two superficial artery sites. Often the carotid and femoral artery sites are used so the 
pulse wave velocity can be measured in a section of artery that includes the aorta.  

The SphygmoCor CvMS Software processes each set of pressure pulse and ECG waveform data to calculate 
the mean time difference (Dt) between the R-wave and the pressure wave - on a beat-by-beat basis. The 
Pulse Wave Velocity is then calculated using the mean time difference and the arterial path length between 
the two recording sites. 
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The SphygmoCor CvMS���� Heart Rate Variability System���� is a sophisticated system for assessing non-
invasively the Autonomic Nervous System (ANS) based on Heart Rate Variability analysis. HRV analysis is 
based on measuring variability in intervals between R waves - “RR 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 a 3-lead ECG connected to an electronics module, to non-invasively record a patient's 
continuous ECG waveforms. From these measurements, the SphygmoCor CvMS���� software is able to 
calculate parameters (spectral and temporal) related to ANS. 
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Carefully un-pack your SphygmoCor CvMS����System (save the box and packing materials for future use).   

See the picture below for un-packing the SphygmoCor System: 

�  Remove cardboard insert from the shipping carton. 

�  Remove the Electronics Module from the cardboard insert. 

�  Open lid on cardboard insert to access system accessories. 
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Check to ensure you have all the following items in your SphygmoCor System: 

 

Product Code: CVMS-CP 
CVMS-CPV  
CVMS-CPH 

CVMS-CPVH 

Item   

Tonometer  (SPT-304)  �� (In Module Tray)  �� (In Module Tray) 

SphygmoCor Electronics Module EM3 �  �  

Software CD-ROM (Includes Software Guides) �  �  

Operator's Manual �  �  

Concise Software Guide �� ��

USB Cable �  �  

ECG Cable (Conmed D8314II-06) - �  

ECG Leads (Conmed DL24-03II)  - �  

ECG Electrodes - ��

Footswitch (Herga) �  �  

Spare Tonometer Cap �  �  

 
Additional items for Add-on systems have also been listed. 

AtCor Medical reserves the right to modify the design and specifications contained within without prior notice. The product or component pictures shown in this 
manual may vary compared to the system supplied to you. 

The following optional extras may be purchased separately: 

�  Notebook Computer plus accessories 

�  Spare Tonometer 

* These items may be purchased separately and supplied in a separate carton. 

The picture below shows the contents of the SphygmoCor system  

Note that items shown vary depending on the configuration you purchase. Specifications and features are subject to change without prior notice. 

 

 

USB Cable 

Tonometer 

User Manuals 

Software CD 

Electronics 
Module 

ECG Cable & 
Lead 

Footswitch 
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Tonometer Tray 

The Tonometer can be stored in 
the module tray when not in use. 

To open the tray lid, with both 
hands gently lift the two tabs on 
either side of the tray lid. 

Note: When closing the lid ensure it snaps 
in place to keep the contents secure. 

 

Once the lid is open you can 
access the Tonometer 
compartment. Here the 
Tonometer is connected to the 
module via the internal 
connector and the Tonometer 
can also be placed in the 
recessed holder when not in use. 

 

When using the Tonometer you 
may close the lid while the 
Tonometer is still connected to 
the module. The cable guide on 
the right side allows for the 
Tonometer cable to pass through 
the lid while the lid is shut. 

   

 

Lift Tabs to 
Open Lid 

Lift Tabs to 
Open Lid 
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On the right side panel of the 
module you will find the ECG 
connector. Only connect the 
ECG cables supplied with the 
SphygmoCor System 
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On the rear panel you will find 
the USB and footswitch sockets.  
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USB Socket. 

This provides power to the SphygmoCor Module and the means for 
the device to communicate to the computer. 

 
Footswitch Socket 

This is the connection for the footswitch provided with your 
SphygmoCor System. 

 
ECG Cable Socket 

This socket is used to connect the ECG Cable to the Electronics 
Module. 

 

Tonometer Socket 

This socket is used to connect the tonometer to the Electronics 
Module. Note that the Tonometer will be supplied to you in the 
module tray and connected to the device. If desired, the Tonometer 
can be disconnected when not in use. 

 

USB 
Socket 

Footswitch
Socket 
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Power 

This indicator shows the status of the power to the module. When the 
USB cable is connected this green indicator will turn on. 

 

Standby/Ready 

This indicator shows the activity status of the module. When the 
module is powered on this indicator will be orange. Upon first 
communication with the SphygmoCor software the Standby/Ready 
indicator will turn green. If the module has any errors it will change to 
red. 

Summary of Indictor activity: 

Module power on:  

 

Communication established 
with SphygmoCor Software: 

 

Error Condition: 

  

 
ECG Active 

This indicator shows activity of the ECG input. When the ECG input is 
on and transferring data, this indicator turns blue . 

 

Tonometer Active 

This indicator shows activity of the Tonometer  input. When the ECG 
input is on and transferring data, this indicator turns blue . 
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Important!  

Ensure you complete the software installation first prior to connecting the module to your computer. 

The SphygmoCor CvMS Software Suite CD-ROM supplied with your system contains the installation 
software to install SphygmoCor to your computer.  

Note: If the SphygmoCor Software is pre-installed on the notebook supplied by AtCor Medical you may skip 
the following section and commence using the system by referring to Operating Instructions in this Manual. 

Note:  

It is highly recommended that a dedicated computer or notebook is used for the SphygmoCor System. 
Some applications may interfere with the SphygmoCor software operation. Check all installed applications 
and services before installing SphygmoCor.  
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Step 1   Insert the SphygmoCor CD-ROM into your CD-ROM Drive. 

Step 2   The following splash screen should appear. 

 

Select INSTALL SPHYGMOCOR  to commence the installation process. 

Step 3   The Setup Initialisation Screen should appear. 
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Step 4   The Software License Agreement Screen should appear. Select “I Agree” if you agree with 
the terms of the agreement and to continue with the installation. 

 

Step 5   The Welcome Screen should appear. You should at this time exit all Windows programs and 
disconnect the Electronics Module prior to installation then click Next to continue. 

 

Step 6   The following screen shows the Destination Folder of the SphygmoCor CvMS software to be 
installed. Click Browse to change or Next to continue. 
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Step 7   You will be prompted to enter the folder name to appear in the Programs group. The default 
is SphygmoCor CvMS, click Next to continue. 

 

Step 8     Click Next to install SphygmoCor CvMS.  

 

Step 9   The status screen should show the files being copied & installed to your computer. 
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Step 10   Installation complete. Click Finish to exit the Set-up. 

 

�
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This section outlines the steps to perform to support the reliable operation of the SphygmoCor 
Cardiovascular Management System (CvMS) software, executing on the Microsoft Windows Vista 
Operating system. 

Our validation has been completed using the Microsoft Windows Vista “Business Edition” and we 
recommend the use of this version for the operation of the SphygmoCor CvMS software. 

NOTE:  

The steps illustrated here are specifically related to Microsoft Windows Vista Operating system. No 
changes to the SphygmoCor CvMS software are required.  

The changes relate to: 

Step 1   Configuring Microsoft Windows Vista to run SphygmoCor CvMS with Administrator privileges. 
(Where possible, we recommend all SphygmoCor CvMS users to be either administrators or 
have administrator privileges. If this is not possible please complete the next step.) 

Step 2   Configuring Microsoft Windows Vista to provide “Full Control” access to the SphygmoCor 
CvMS folder, for standard users.  

Step 3   Configuring Date Format settings. (This change is only necessary if you have changed the 
Date Format settings from the Windows default and are experiencing errors when saving 
records, such as “This is not a valid date”.) 

While we wish to assist our customers in providing technical guidance, given the various configurations of 
stand alone and networked computers AtCor Medical cannot provide technical advice for general IT support 
issues. Should you experience any difficulty in implementing these changes please contact your local IT 
support for further assistance. 
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Step 1   Right click on SphygmoCor icon on the desktop and select “Properties”. 
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Step 2   Select the "Compatibility" tab. Follow the steps below. 

Step 3   Change compatibility for all users. Follow the steps below. 




Step 4   Press “OK” to close the “SphygmoCor CvMS Properties” window. 

Step 5   SphygmoCor will now function correctly for Administrators and any user with Administrator 
privileges. 
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A system administrator or a user with administrator privileges will need to log on in order to complete the 
following changes.  

Turn Off User Access Control (UAC) 

 

Step 1   Navigate to the Control Panel. 

 

 

 

Step 2   Open User Access Control (UAC). 
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Step 3   Turn off User Access Control (UAC). 

 

 

Step 4   Restart Computer. Ensure any open files are saved and that all programs and files are 
closed prior to restarting. 

 

Granting permissions to the SphygmoCor CvMS folder 

 

Step 1   Open My Computer and navigate to C:\Program Files\AtCor. 
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Step 2   Select the "Security" tab. Follow the steps below. 

 

 

Step 3   Allowing “Full Control” access. Follow the steps below. 

 

 

Step 4   Press “OK” to close the “SphygmoCor CvMS Properties” window. 

Step 5   SphygmoCor CvMS will now function correctly for a Standard User. 
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Step 1   Navigate to the Control Panel. 

Step 2   Open Regional and Language Options. 

 

 

 

Step 3   Open the Customize this Format Option. 
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Step 4   Select the "Date" tab. Follow the steps below. 

 

 

Step 5   Press “OK” to close the “Regional and Language Options” window. 

Step 6   Close the “Control Panel” window. 

Step 7   SphygmoCor will now function correctly in Windows Vista for the current user. You must 
repeat this process for all users that are experiencing Date related errors with SphygmoCor. 
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To prepare the system for operation follow the instructions below. Some sections may not be 
applicable depending on your configuration. 

Note: Ensure that the SphygmoCor Software has been installed prior to continuing with this 
section. 

Step 1   Connect the Tonometer to the Electronics Module.   

Connect the Tonometer's plug to its matching panel connector in the tray. Check to 
see that the orientation of the plug and socket is correct before connecting the two 
ends together. Rotate the connector so that the double arrows ��  face the rear of 
the module then gently insert the connector and click into place. The Tonometer is 
now locked into place.  DO NOT FORCE THE CONNECTORS TOGETHER. 

Note: To disconnect the Tonometer, gently push back the connector plug and 
the connector will automatically release away from the module.  DO NOT twist 
the Tonometer connector. 

 

Step 2   Connect the ECG Cable .  

These instructions only apply if you have purchased the PWV or HRV options. 

Connect The ECG Cable to the connector labelled  on the right side panel of the 
Module. Ensure a good connection by aligning and fitting the ECG connector until it 
is fully inserted into the panel socket. Gently pull the ECG connector to remove the 
cable again. 
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Step 3   Connect the Lead Wires to the ECG Cable.   

Connect the supplied Lead Wires to the ECG trunk cable. 

 

   
 

 

 

Step 4   Connect the Footswitch.   

 

Your SphygmoCor System includes a footswitch to use while taking measurements. 

CATUION: Only connect footswitch supplied with your SphygmoCor System. Do not connect this 
footswitch to any other device. 

To connect the footswitch: 

Unpack your footswitch and place it at a comfortable position 
on the floor, for ease of access. The footswitch is rated IPX8, 
i.e. it is sealed and may be used in wet areas. 

 

 

Connect the footswitch at the rear of the EM3 Electronics Module. Connect the footswitch 

in the socket labelled . This will allow you to use the footswitch to capture the 
waveform when in the Capture Screen.  

 

ECG Trunk Cable – Connect leads to 
the matching sockets 

ECG Leads 
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Step 5   Connect the SphygmoCor Electronics Module to the Comp uter.   

Use the USB Cable supplied with your system to connect the Electronics Module 
to your computer. The USB Cable provides the power to the Electronics Module 
and the means for the computer to communicate with the Module.  

Connect the Type B Plug to the rear of the Electronics Module labelled . 
Connect the Type A plug to the rear of the computer on a USB socket.   

 

 

 

Connect the Type B plug to the rear 
of the Electronics Module 

Connect the Type A plug to the rear 
of your computer 
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If you have followed the Software Installation Instructions, the USB drivers should already be 
installed and the first time you connect the SphygmoCor Electronics Module, you should observe 
the following message: 

 

If this is not the case and instead the Found New Hardware Wizard  screen below appears, then 
perform the following steps:  

 

Step 1   Click Cancel to abort the Driver Installation. 

Step 2   Disconnect the SphygmoCor Electronics Module. 

Step 3   Insert the SphygmoCor CD-ROM into your CD-ROM Drive. 

Step 4   The following splash screen should appear. 

 

Select INSTALL USB DRIVER  to commence the installation process. 
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Step 5   Connect the SphygmoCor Electronics Module. 

The following message in the system tray confirms the USB drivers for the EM3 have been 
installed 

 

 

You are now ready to start using your system, continue to the next section.  
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Step 1   Ensure the Electronics Module is connected to the computer and the green Power 
and orange Standby indicators are on.  

 

 

Step 2   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.  

 

 

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

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

�  See the Concise Software Guide or corresponding Software operators guide for software 
operations. 



 

Page 43 

 

 
1.0 OM-CVMS 

7�� ���4�����
����������
���������	����
���	



Step 1   In the SphygmoCor software open the SphygmoCor Configuration Window by 
clicking the Settings option under the System menu. The following window should 
appear. 

 

Step 2   To set the Comms Port, select one of the available ports from the drop down list. 
The EM3 USB driver will normally allocate a port number COM3 or greater.  

Step 3   To test if communications has been established select Check Module from the 
System menu. If there is communication between the module and SphygmoCor 
“Module Found Successfully” should appear on the status bar. If the message 
appears “Module not found” then select a different COM number in Step 2 above. 
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To perform a SphygmoCor control measurement (PWA, PWV or HRV), it is recommended that the 
subject should:  

�  Abstain from alcohol at least 12 hours prior to the measurement, and 4 hours for tobacco and 
caffeine.  

�  Fast for at least 6 hours prior to the measurement, however if this can not be achieved, a light 
meal before the measurement is allowed.   

�  Rest (seated or supine position) for at least 5 minutes prior to the measurement.  

�  Allow at least 2 minutes after the cuff blood pressure measurement, to perform a 
SphygmoCor measurement.    

To obtain consistent control measurements, all subjects should follow the same protocol.  

This is the recommended protocol for baseline and control SphygmoCor measurements; however 
changes can be applied to the protocol depending on the use of SphygmoCor and the goal of the 
study. Consult your AtCor Medical representative for advice on acceptable changes to this 
protocol. 
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�  See the SphygmoCor Central Blood Pressure Software Guide for software operations. 
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After entering the Data Capture Screen a horizontal trace moving left to right across the bottom of the 
screen should appear. The main window displays the last 5 seconds of data; the bottom trace window 
displays the last 10 seconds of data. 

 

The Tonometer is now active as indicated by: 

�  the illuminated blue light labelled on the front of the Electronics Modules  

 

 

�  the real-time signal now being displayed from left to right along the horizontal axis on the 
bottom of the software screen. 

When there is no pressure applied to the Tonometer, this real-time signal is zero and you will see 
a line being drawn across the horizontal axis of the screen.  Gently press the end of the 
Tonometer until a waveform signal appears on the screen above the horizontal axis.  This confirms 
that the Tonometer is now active. 

 

��.�#�"?


The Tonometer is a delicate device. Treat it with great care and always ensure it is placed in the 
module’s temporary storage holder or in the module tray when not in direct use.   

Place the Tonometer on the artery and press it gently against the patient’s wrist (see picture 
below). Once you have received a consistent pressure waveform displayed between the upper and 
lower display limits, hold steady for at least 10 seconds (about 2 screens), and then click 
CAPTURE button, press the FOOTSWITCH or press the SPACE BAR to capture data. 

The objective is to capture a pulse waveform that has: 

�  a steady vertical waveform position, 

�  constant pulse height 

�  consistent waveform profiles for two complete screens. (at least 10 seconds) 

�  QUALITY OF DATA = QUALITY OF RESULTS 
* Refer to Software Guides on Installation CD for detailed instructions on capturing and assessing 
SphygmoCor measurements. 

 

WARNING:  Do not use the SphygmoCor System on patients with aortic valve stenosis. 

WARNING:  Do not use the SphygmoCor System on patients with arrhythmia. 

The last two seconds of displayed pulse waveform is discarded when data is captured. This 
allows the user up to two seconds between removing the Tonometer from the artery and 
pressing the Space Bar to capture the waveform. The recording will now be processed and a 
report will be shown. See the SphygmoCor Central Blood Pressure Software Guide for more 
information. 

The best results are obtained if the wrist is bent outward, in the "dorsiflex" position.  This position 
pushes the artery towards the surfaces thus making it easier to access.  When using the ‘dorsiflex’ 
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position, the wrist should be supported by using a small cushion or the operator’s hand (see picture 
below). The operator’s hand and patient’s hand should both be supported on a flat surface. 

Press the Tonometer gently and steadily so that the waveform is displayed completely within the 
screen.  If the trace is off the screen, on the top or bottom, the operator is pressing too hard or not 
hard enough respectively. 

 

Adjust the Tonometer slightly backwards and forwards across the artery.  As you move away from the 
centre of the artery the pulse waveform will become smaller.  Eventually the signal will cease to have 
any pulsatile pattern and a "noisy " signal will result.  Small movements in the patient’s arm and in 
your hand holding the Tonometer cause this noise. 

In summary, the steps for obtaining a waveform are: 

Step 1   Find the artery using your index finger 

Step 2   Use the Tonometer to obtain a steady pulse waveform. It is important to set and use 
the quality control parameters available to maintain quality. 

Step 3   Press the Footswitch or the Space Bar when you have two screens of good quality 
waveform. Note that the last two seconds of measurement data is discarded to allow 
for the delay between taking the Tonometer off the patient and capturing data. 
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The SphygmoCor blood pressures are calibrated using the standard cuff systolic / mean and 
diastolic pressures. 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. It is 
recommended that the SphygmoCor study be performed within 10 minutes of the blood pressure 
measurement. 

If the peripheral artery is Radial , 

Enter the patient's current systolic and diastolic, or mean and diastolic, pressures into the 
corresponding SphygmoCor Software fields. The averaged aortic waveform is then calibrated 
based on this calibrated radial waveform. 

If the peripheral artery is Carotid , 

Enter the patient's current systolic and diastolic, or mean and diastolic, pressures into the 
corresponding SphygmoCor Software fields. The averaged carotid waveform is then calibrated 
based on the calibrated aortic waveform. 

OR, Calibrate an averaged carotid by entering the: 

·  aortic blood pressures (systolic and diastolic pressures) obtained from a previous radial 
study. 

·  mean and diastolic pressures from, for example, a sphygmomanometer measurement. 

It is assumed that the mean and diastolic pressure at the brachial artery is the same as the mean 
and diastolic pressure in the carotid artery. 

Refer to the Central Blood Pressure Software Operator’s Guide for further information on the use 
of the Carotid artery for measurements. 
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NOTE:  The following checks are placed on these entered pressures.  Pressures must be between 
30 and 250 mmHg inclusive and the systolic pressure must be greater than the mean pressure 
that must be greater than the diastolic pressure.  In mathematical terms,  

 

30 ££££ DP < MP < SP ££££ 250. 
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�  See the SphygmoCor Pulse Wave Velocity Software Guide for software operations. 
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Electrodes 
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Step 1   Patient Preparation  

Before proceeding with any measurements, ensure that the patient is calm and 
relaxed.  The patient should be lying on their back with their head supported and 
their arms relaxed by their sides.  If using the radial artery as one measurement site, 
the patient's wrist should be supported with their palm upwards.  Either arm may be 
used. 

Once the patient is lying down, you are now ready to attach the three ECG 
electrodes.  

Warnings 

�  SphygmoCor PWV should not be used for patients who 
demonstrate erratic, accelerated or mechanically controlled irregular heart 
rhythms. 

�  Patients in certain physiological states with the following 
conditions and/or implanted devices are specifically excluded: 

�  Atrio-ventricular block, 2nd or 3rd degree 
�  Pacemakers 
�  Sinoatrial depolarisation of <40 or >160 beats per minute  
�  Atrial fibrillation or flutter 
�  Mentally disoriented or unaware patients who are unable to 

follow instructions  

�  Use of Medication may affect Heart Rate and should be taken 
into consideration when interpreting results. 
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Step 2   Skin Preparation 

The skin must be adequately prepared prior to electrode application.  Excess hair 
over the electrode site should be shaved and the site briskly rubbed with a cotton 
pad soaked in isopropyl alcohol.  As a general rule, when a faint erythematous 
response can be seen on the skin's surface cleaning has been successful.  Do not 
aggressively rub the skin.  If the skin becomes red in colour this is excessive. 

Step 3   Placing ECG Electrodes 

To ensure a stable, artefact free ECG, the skin must be properly prepared and the 
electrodes positioned correctly. 

Place the 3 lead electrodes on the patient as shown in the diagrams below. 

The PWV system uses the LEAD II ECG lead configuration. You may place the 
electrodes on the patient’s limbs or on the chest area. For stronger QRS levels it is 
recommended to use the chest locations. 

 

 

Electrodes on Peripheral Limbs

RA

LL

LA

Electrodes on Chest  

 

Step 4   Connect the ECG Leads to the Electrodes . 

Gently clip the three ECG leads onto the placed electrodes ensuring that the 
locations correspond to the colour coding as follows: 

RA   WHITE 

LA  BLACK  

LL  RED 
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Do not connect these ECG Cables & Leads to any other ECG device. These cables are 
specifically designed for AtCor Medical Equipment only. Likewise only use ECG cables supplied 
by AtCor Medical on this module; do not use any other ECG cables with the AtCor Medical 
equipment. 

Verification of ECG Signal Quality 

Due to 50 or 60Hz mains power cables in typical operation environments, the ECG signal is 
subject to mains artefacts.  Control circuitry in the ECG pre-amplifier will eliminate mains artefacts 
if good electrical contact to the skin is made through the diagnostic ECG pads.  The presence of 
mains artefact indicates a problem with electrode application and the inability to obtain good 
electrical contacts to the skin.  The Left Leg (Red) electrode is the most sensitive electrode and is 
usually the source of mains artefacts. To minimise these artefacts ensure that the ECG cable is 
coiled and kept close to the patient. 

�� ������ ?



When using the system ensure it is keep at a good distance from equipment that may emit 
excessive noise (e.g. MRI, X-ray) and hence affect the quality of the ECG signal. 

 

Measuring the PWV Distance 

 

Measurement of the PWV Distance is a three-stage process: 

 

Step 5   Measure the distance from the Suprasternal Notch (the notch at the top of the 
sternum) to the distal (usually radial or femoral) measurement site being used. 

Step 6   Measure the distance from the Suprasternal Notch to the proximal (usually carotid) 
measurement site. 

Step 7   Subtract the 2nd measurement distance from the 1st measurement distance to 
determine the PWV distance. This subtraction is automatically performed by the 
software when the distal and proximal values area entered. 
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Once the electrodes have been placed and the measurement data has been entered you may press 
start the capture by pressing the capture button. See the Vx Software Guide for more instructions on 
performing a study. 
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During the capture, the blue Tonometer indicator labelled and blue ECG indicator labelled  on 
the front panel will be illuminated.  

 

Step 8   Enter the measurement data on the study screen 

Step 9   Press Capture to start. 

Step 10   Ensure that a quality ECG trace is shown along the top portion of the screen. 
Continue when the ECG trace is steady and is within quality control limits. 

Step 11   Use the Tonometer to obtain a steady pulse waveform on the DISTAL site. Press 
the Space Bar or Footswitch when you have good quality waveforms. Note that the 
last two seconds of measurement data is discarded to allow for the delay between 
taking the Tonometer off the skin and pressing the Space Bar or Footswitch to 
capture data. 

Step 12   Use the Tonometer to obtain a steady pulse waveform on the PROXIMAL site. 
Press the Space Bar or Footswitch when you have good quality waveforms. Note 
that the last two seconds of measurement data is discarded to allow for the delay 
between taking the Tonometer off the skin and pressing the Space Bar or 
Footswitch to capture data. 

Step 13   The study report will then be generated. 
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�  See the SphygmoCor Heart Rate Variability Software Guide for software operations. 
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Step 1   Patient Preparation  

Before proceeding with any measurements, ensure that the patient is calm and 
relaxed. The patient’s posture is dependant on the type of HRV Test. An HRV 
measurement can be made for subject’s lying down or standing up.   

Once the patient is ready for a measurement attach the three ECG electrodes.  

Warnings 

�  SphygmoCor HRV should not be used for patients who 
demonstrate erratic, accelerated or mechanically controlled irregular heart 
rhythms. 

�  Patients in certain physiological states with the following 
conditions and/or implanted devices are specifically excluded: 

�  Atrio-ventricular block, 2nd or 3rd degree 
�  Pacemakers 
�  Sinoatrial depolarisation of <40 or >160 beats per minute  
�  Atrial fibrillation or flutter 
�  Mentally disoriented or unaware patients who are unable to 

follow instructions  

�  Patients who have Proliferate Retinopathy with systolic blood 
pressure of 160mmHg or higher or who have had laser treatment for 
Retinopathy in the past 3 months should not be made to perform the 
Valsalva manoeuvre. This may cause retinal rapture. 

�  Use of Medication may affect Heart Rate and should be taken 
into consideration when interpreting results. 
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Step 2   Skin Preparation 

The skin must be adequately prepared prior to electrode application.  Excess hair 
over the electrode site should be shaved and the site briskly rubbed with a cotton 
pad soaked in isopropyl alcohol.  As a general rule, when a faint erythematous 
response can be seen on the skin's surface cleaning has been successful.  Do not 
aggressively rub the skin.  If the skin becomes red in colour this is excessive. 

Step 3   Placing ECG Electrodes   

To ensure a stable, artefact free ECG, the skin must be properly prepared and the 
electrodes positioned correctly. 

Place the 3 lead electrodes on the patient as shown in the diagrams below. 

The HRV system uses the LEAD II ECG lead configuration. You may place the 
electrodes on the patient’s limbs or on the chest area. For stronger QRS levels it is 
recommended to use the chest locations. 
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Electrodes on Peripheral Limbs

RA

LL

LA

Electrodes on Chest  

 

Step 4   Connect the ECG Leads to the Electrodes . 

Gently clip the three ECG leads onto the placed electrodes ensuring that the 
locations correspond to the colour coding as follows: 

RA   WHITE 

LA  BLACK  

LL  RED 
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Do not connect these ECG Cables & Leads to any other ECG device. These cables are 
specifically designed for AtCor Medical Equipment only. Likewise only use ECG cables supplied 
by AtCor Medical on this module; do not use any other ECG cables with the AtCor Medical 
equipment. 

Verification of ECG Signal Quality 

Due to 50 or 60Hz mains power cables in typical operation environments, the ECG signal is 
subject to mains artefacts.  Control circuitry in the ECG pre-amplifier will eliminate mains artefacts 
if good electrical contact to the skin is made through the diagnostic ECG pads.  The presence of 
mains artefact indicates a problem with electrode application and the inability to obtain good 
electrical contacts to the skin.  The Left Leg (Red) electrode is the most sensitive electrode and is 
usually the source of mains artefacts. To minimise these artefacts ensure that the ECG cable is 
coiled and kept close to the patient. 
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When using the system ensure it is kept at a good distance from equipment that may emit 
excessive noise (e.g. MRI, X-ray) and hence affect the quality of the ECG signal. 
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Once the electrodes have been placed and the measurement data has been entered you may press 
start the capture by pressing the capture button. See the Hx Software Guide for more instructions on 
performing a study. 

 

During the capture, the blue ECG indicator labelled  on the front panel will be illuminated.  

 

Step 5   Enter the measurement data on the study screen 

Step 6   Select Study Type: 

·  HRV Calculation Mode  
·  Valsalva Manoeuvre Mode 
·  Stand Manoeuvre Mode 

Step 7   Press Capture to start. 

Step 8   Ensure that a quality ECG trace is shown along the screen. Continue when the ECG 
trace is steady and is within quality control limits. 

In the Data Capture Screen: 

Step 9   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 
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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. 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 now 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.  

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.  

Step 10   To end the session press the Calculate button in the top right of the capture screen 
or the Footswitch. 

Step 11   Examine the Report. 

 



 

Page 55 

 

 
1.0 OM-CVMS 

8� 	��./0�
�)���#"$
�.#-�

8�� �������!


ATTENTION:  If any error messages indicate "database corruption" or "database access 
error" contact AtCor Medical Technical Support immediately. 

See Section 8.4 for Product Support contact details.  

The built-in error checking and many error pop-up windows solve most of the errors encountered 
within the SphygmoCor CvMS Software. 

Some of the more serious errors described in this chapter of the Trouble Shooting Guide however, 
will refer the operator directly to AtCor Medical Technical Support.  If the procedure or action 
required by the user is not obvious, contact AtCor Medical Technical Support for assistance. 

We appreciate feedback so that our products and the Operator's Manuals can be continually 
improved and updated.  

8�� �
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Condition 1: The Electronics Module cannot be detect ed. 

This error may appear at two places in the software: 

 a) At the start of the software. 

 b) Upon entry into the Capture Screen. 

Check the following items: 

�  The Electronics Module is connected to the USB port of your computer. 

�  The Power light is on. (if it is off see “When the power light is off”) 

�  The correct communications port is selected in the configuration settings. Refer to Section 
5.4. 

 

Condition 2: When the POWER light is off. 

Check the following items: 

�  The Electronics Module is connected to the USB port of your computer and that the computer 
is on. 

�  Disconnect the USB cable from the Electronics Module , wait 2-3 seconds, and reconnect.  At 
this time check that the Electronics Module runs through its initialisation sequence as below: 

Standby indicator should change from Red �  Green �  Orange 

�  Ensure that the USB drivers have been installed on the computer 

 

Condition 3: The Ready indicator at the front of th e Electronics Modules is red.  

This indicates that the Electronics Module has an internal fault or is in an error state.  Power cycle 
the electronics module by disconnecting and reconnecting the USB cable to check if the module 
resets. 

If the error persists contact AtCor Medical Technical Support. 
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All conditions within this screen will be notified to the user by pop-up windows. If this is not the 
case, or you require further explanation of any pop-up window contact AtCor Medical Technical 
Support for assistance. 
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The Tonometer fails to respond. 

Ensure that the Tonometer is connected to the connector in the tray of the Electronics Module. 

 

Note:  Care is required when connecting the Tonometer.  Pins inside the connector can be easily 
bent or broken off. See section 2.7.9 for Tonometer care. 
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The SphygmoCor® System, excluding the Tonometer, is supplied with a twelve (12) months parts warranty. Any parts 
that fail during this warranty period will either be repaired or replaced without charge. This excludes any damage to the 
instrument arising from operational wear and tear, or from misuse. Individual arrangements will be made with each 
customer for technical support depending upon their location and resources. 

The Tonometer has a 120-day parts and labour warranty. 

Service and technical support for the SphygmoCor system will be provided by our AtCor Medical Head Office technical 
support group in Sydney with delivery to/from Sydney by our international door-to-door courier service.  
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If you have a question about the operation of your SphygmoCor System, first look through the Operator's Manuals 
looking closely at the relevant sections.  The Trouble Shooting Guide may be of benefit. 

If you can not easily find the answer or require further explanation of a particular problem, contact your local AtCor 
Medical distributor which can be found on our WEB site, or contact the AtCor Medical Technical Group at: 

Telephone:  +(61 2) 9874 8761 

Facsimile:  +(61 2) 9874 9022 

Email:  support@atcormedical.com  

WEB:  www.atcormedical.com/support.html  

FAQ: www.atcormedical.com/faq.html  

 

Please quote your System Serial Number to your Product Support Representative. The System Serial Number can be 
found on the back cover of this manual. 

If you telephone, you should be near your System and have a copy of the Operator's Manuals and any other relevant 
documentation.  You should be prepared to give the following information, if applicable: 

�  System Serial Number (found at the rear of this Operator’s Manual). 

�  The Error Number and exact wording of any messages that have appeared on your screen. The 
Error Number will appear in the corner of the error message window. 

�  What happened, and what you were doing when the problem occurred. 

�  Any action you took as a result of a warning/error/problem. 

�  The version of your SphygmoCor Software - is available in the About Box in the Help menu. 

 

Servicing 

The SphygmoCor System does not require any calibration or maintenance service. For faults and repairs 
refer to qualified service personnel as instructed by AtCor Medical. The device does not contain any 
serviceable or reusable parts. Disassembly of the device by unauthorised personnel voids any warranty 
conditions. 
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Refer to www.atcormedical.com/publications.html for a current list of SphygmoCor publications. 



 

Page 58 

 

 
1.0 OM-CVMS 

:�5 ���	��
�����4���	����


��������	�
��
������
�

Product Inputs 

Central Blood Pressure (PWA) ·  Tonometer 

Pulse Wave Velocity (PWV) ·  Tonometer 
·  ECG 

Heart Rate Variability (HRV) ·  ECG 

�
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Operating Ambient temperature: +15°C to 30°C (59°F to 86°F) 

Operating Relative humidity:  20% to 80% 

Storage Ambient temperature: +10°C to 50°C (50°F to 122°F) 

Storage Relative humidity:  20% to 90% 

Supply Voltage USB +5VDC 

Power Consumption 500 mA Max 

Protective Class 
IEC Class I, II or Internally powered (Depends on 
Computer that module is connected to.  

Applied Parts 
Type CF (ECG) 
Type BF (Tonometer) 

Power supply (USB powered): 
 

Power Connector Via USB Type A Connector 

Enclosure Material PC-ABS  

Weight 

(Module & Tonometer) 
0.8 kg (1.8 lbs) Physical Specifications 

Dimensions 
16.0 (l) x 26.4 (w) x 5.8 (h) cm 
6.2" (l) x 10.4" (w) x 2.3" (h) 

�
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Input Specification 

Diffused semiconductor whetstone bridge sensor 

Sensitivity 5 � V/V/mmHg 

Contact Pressure Range 0 – 300 mmHg 

Calibration Un-calibrated (Calibrate manually with sphygmomanometer) 

Reference Pressure Atmosphere 

Bandwidth DC – 40 Hz 

Sampling Rate  128 Hz 

Gain & Offset Adjust Auto 

Tonometer 

Signal Range, Accuracy 10mV, ±5%  

Type 3-Lead (Lead II) 

Bandwidth 
0.67 – 40 Hz (Device does not support extended low 
frequency response) 

Sampling Rate PWV: 128 Hz    HRV: 1024 Hz 

Gain & Offset Adjust Auto 

Signal Range, Accuracy ±5mV, ±20% 

Heart Rate Range 30 BPM to 200 BPM 

ECG 
 

Heart Rate Accuracy ±10 % 

Type Micro-switch Footswitch  

IP Rating IPX8-1.0m 

�
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The Maximum Intended Design Life of the Electronics Module is 5 Years.  

The Maximum Intended Design Life of the Tonometer is 3 Years.  
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 Specification 

Minimum Computer 
Requirements. 

PC or notebook computer with: 
�  Pentium Processor  P4 or greater 
�  1 GB RAM  
�  1024 x 768  256-colour XGA display 
�  60GB initial free hard disc space 
�  CD-ROM drive 
�  Windows standard printer drivers  
�  Dedicated USB port 
�  Windows 2000, XP (Prof) or Vista (Business) 

The SphygmoCor® EM3 is not supported on Windows NT/95/98/ME. 

Communication Interface USB 1.1 serial interface 
USB Type B Female connector  

�
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Section Performance Specification 

a)  Electrosurgery protection This device is not protected from electrosurgical equipment 

b)  Active noise suppression This device does not contain a detection circuitry for respiration 
sensing or leads-off sensing. It does however incorporate Active noise 
suppression to compensate for common mode signals from the Right 
Arm and Left Arm ECG connection. 
 
This compensating current is inversely proportional to the common 
mode signal. The compensation current amplitude is approximately 
the common mode voltage divided by a 540k series resistance. 
 
Medical safety leakage current is limited by isolated power supplies 
and series resistances in each ECG lead. 

c) Tall T-Wave rejection capability Maximum T Wave amplitude is 1.5 mV 

d) Heart rate averaging The average heart rate is calculated for the whole record with 
standard deviation and a plot of beat to beat R to R values. The 
updating rate for Heart rate display is 5 seconds. 

e) Heart rate meter accuracy and 
response to irregular rhythm 

This section is not applicable as measurements of PWV and HRV are 
invalid for irregular ECG rhythms. 

f) Response time of heart rate meter to 
change in heart rate 

This device does not have a beat to beat heart rate meter, therefore 
the testing required to measure the response time of a step change in 
heart rate is not applicable. The displayed heart rate will update the 
averaged heart rate every 5 seconds. 

g) Time to Alarm for tachycardia The device does not incorporate any alarms for tachycardia. 
Measurements of PWV and HRV are invalid if tachycardia occurs.  

h) Pacemaker pulse rejection WARNING - PACEMAKER PATIENTS. This device may continue to 
count the pacemaker rate during occurrences of cardiac arrest or 
some arrhythmias. Caution should be taken when evaluating results 
when these occur. Keep pacemaker patients under close surveillance. 
This device does not have any pace maker rejection functions. 

i) Audible alarm This device is not fitted with any audible alarms 

j) Visual alarm This device is not fitted with any visible alarms for the purpose of 
Heart Rate monitoring. 

k) Battery power This device does not require any batteries 

l) Telemetry This device does not contain any telemetry functions 

m) Line isolation monitor transients The device will detect and then reject irregular rhythms generated 
from line transients. Ensure correct electrode and cable placements to 
minimise the effect of line transients. 

n) Non-permanent ECG waveform display Time-base and aspect ratio are adjusted automatically in the software. 
The full time-base of the ECG screen is 5 sec. 

o) Electrode polarization We recommend the use of disposable electrodes to minimise the 
effects of large offset potentials due to polarization. We do not 
recommend the use of bulb type electrodes.  

p) Auxiliary output This device does not contain any auxiliary output facilities.  

q) Alarm silencing This device is not fitted with any audible alarms 

r) Battery disposal This device does not require any batteries 
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