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3 CardyErgo PC program, Operation Manual

1 CardyMed: PC ECG

1.1 Introduction

CARDY® MED: PC-based ECG diagnostic system, version 2.0.0.*
Operational Manual

Introduction

Your CARDY® MED intelligent ECG system provides a triple way of usage:

o when connecting to a PC, it carries out traditional, laboratory ECG tasks:
measurement, analysis, data storing, comparing, printing out of findings

o as bedside ECG, operates as usual stand-alone ECG equipment: measures and
analyses ECG

o you can program it for home usage, and download data from its memory

1. Functions of the Cardy system
As a stand-alone equipment:

o Monitoring of 12 standard leads (CardyHome: 8 leads)
. Storage: raw or processed curves
o Analysis

Connected to PC:

o Monitoring of 12 standard leads on PC screen (CardyHome: 8 leads)
o Storage of patients' data and ECG records on hard drive in compressed form.
(On hard drive of 20 Gbyte 1.7 million ECG can be stored)

. Automatic parameter computation and diagnosing of ECG

. Visual comparison of ECG measured on different time

. Editing and storage of comment to ECG record by built-in editor

o Printing of findings

. Archiving and recovering data base

. Export and import function for data exchange

. Built-in e-mail sending of ECG record

. Local network supporting

o Easy-to integrate to praxis software

o Windows 2000, XP, Vista compatible

1.2 Elements of the system:

o Cardy ECG unit

. PC, infra-cable, software

. Patient cable, electrodes

. Cardy holder (option)
Minimal requirements:

. Pentium CPU, 64MB RAM

© 2013 Wolf Medical Ltd.



CardyMed: PC ECG 4

. SVGA Monitor, 1 GB HDD

1.3 General requirements

Before starting read this manual carefully. The manufacturer can only be held
responsibility for the safety, reliability, and performance of the apparatus, if:

. The electrical installation of the relevant room complies with IEC requirements
. The Cardy is used in accordance with the operating instruction
1.4. Location

Do not keep or operate the apparatus in a wet, moist or dusty environment. Also,
avoid exposure to direct sunlight or heat from other sources. Do not allow the unit to
come into contact with acidic vapours or liquids, as such contact cause irreparable
damage.

The unit should not be placed near X-ray or diathermy units, large transformer or
motors. In same cases the switching power supply unit of notebooks and displays can
cause 50Hz noise on ECG signal. If it happens, ask assistance from experts.

The Cardy is battery operated, use always 2 pieces of AA type alkaline batteries or
compatible accumulators. Take care of polarity when changing the batteries.
Usage of any kind of power supply is dangerous and prohibited.

The patient's pacemaker or other stimulator can simultaneously used with Cardy, the
do not interfere each other. However the doctor must know the presence of these
equipments and he/she should evaluate the ECG in the awareness of this.

The Cardy can not be applied to ECG leads measured directly on the surface of the
heart.

1.5. Usage of defibrillator

1.5.1 The input of the Cardy is not protected against defibrillator spike, so during
defibrillation the patient cable should be pulled from the Cardy or defibrillation-
protected patient cable should be used.

During measurement the patient's bed, the patient him/herself, and the equipment
applied on patient should not be touched as this can lead to injury.

Avoid touching the Cardy, patient or patient cable during measurement, as it can cause
noisy ECG.

1.6. A Cardy can not be used during applying high-frequency surgical
equipment.

1.7. Before operation

Check if the system is in proper condition with special regard to the connection of the
patient cable

Polarization voltage and due to it base line wandering may occur if old and new
electrodes are used simultaneously. The same can happen if disposable electrodes are
used together with non-disposable electrodes.

© 2013 Wolf Medical Ltd.
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1.2

1.3

1.8. During operation

If the safety of the patient requires, switch off the system or remove the electrodes.

Do not touch the electrodes and the patient. Do not let the patient or the electrodes
contact electrically leading units such as metal parts of examining bed, metal stand etc.
During measurement the patient should locate at least 2-3 m from transformer (TV,
PC, mobile phone) as these can disturb the measurement.

Special attention should be taken on power supply unit of the notebooks: if the ECG is
comprises noise try to pull out the power supply unit from the mains.

1.9. After operation

Detach the electrodes first. The PC must be switched off only if the system will not be
used for a longer period of time (some hours)

Clean the non-disposable electrodes after every examination. Use alcohol or other
special electrode cleaning liquid for this.

1.10. Maintenance and checking
The system and accessories should be checked regularly by authorized people.

Specification

1.11. Specification

Power supply: 3 Volt, battery (2 pieces, AA tip.)
Current consumption: 40mA

Patient protection:  floating ground (IEC-601, BF type)

Input range: +/-5 mV

Sampling: 500Hz, 10 uV/bit (A/D of 10-bit)

Input resistance: 10 MOhm

CMRR: 100 dB

Filters: 100 Hz low pass (hardware, constantly used ),

50 Hz (mains, software, switchable),
30Hz (muscle tremor — myogram -, software, switchable),
Frequency range: 0.05-100Hz
Error of linearity: <05%
DC tolerance on input: 400 mV
Lead system: 12 Standard

Installation in Win XP, WIN 7. CardyMed with Bluetooth

Installation of the CARDY® MED (or optionally CARDY® Ergo PC software)

a.) Download the installation program from:
http://wolfmedical.hu/Fb/Cardy_Infra/CardyMed_e.exe for Cardy with infra, or
http://wolfmedical.hu/Fb/Cardy Bt/CardyMed_e.exe for Cardy with

bluetooth

If you have CardyErgo unit, download the installation program from:
http://wolfmedical.hu/Fb/Cardy_Infra/CardyErgo_e.exe for Cardy with infra, or

© 2013 Wolf Medical Ltd.
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http://wolfmedical.hu/Fb/Cardy_ Bt/CardyErgo_e.exe for Cardy with bluetooth

b.) Run CardyMed_e.exe or CardyErgo_e.exe to install the Cardy system on
your PC

c.) Set the language in setup menu ("hammer icon™)

d.) 1. Installing Bluetooth USB dongle in Windows XP, or Vista or Windows7
Important: the bluetooth communication works with the bluetooth USB dongle
attached to the Cardy. If any other bluetooth is installed on your PC — Bluesoleil or
WidCom or whatever — remove it from the PC, as only a bluetooth module using the
Microsoft driver works properly.

(The built-in driver of Windows is used)

1. Start Windows XP

2. Insert the USB bluetooth dongle into a vacant USB port of your system

3. Windows should automatically detect the USB bluetooth dongle

4. Windows will automatically install its built-in driver

If any problem occurs with BT communication, check the driver the Windows
automatically installed. Ask help from computer expert or follow the steps bellow:
Display System Properties window

Systemn Properties @ﬁ
Systemn Restore Autamatic Upcdates It Remate
Geaneral Computer Name Hardware Advanced

Device Manager

. The Device Manager lists all the hardware devices installed on
ﬁ wour computer. Use the Device Manager to change the properties
of amy device.

Device Manager

e Diriver Signing lets you make sure that installed drivers are
compatible with Windows. Windows Update lets wou set up how
YWindows connects to Windows Update for drivers.

r Diriver Signing I | Windows Update

Hardware Frofiles

i Hardware profiles provide a way for you to set up and store
w different hardware configurations.

| Hardware FProfiles

| o].4 | l Cancel

Click Device Manager menu

© 2013 Wolf Medical Ltd.
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H Device Manager

File Action View Help
o= RNl |

d Bluetooth Rados
B Gereric Bluetooth Radio
b Microsoft Bluetooth Enumerator
i Computer
g Disk drives
% Display adapters
b DVDfCO-ROM drives
[ Human Interface Devices
iy IDE ATA/ATAFL confrolers
iz [EEE 12B4.4 compatible printers
‘g IEEE 12B4.4 devices
o Keyboards
"y Mice and other pointing devices
& Monitors
B Network adapters v

53 O B B = = O

T

Ex

Double click Generic Bluetooth Radio and than select the "Driver"

Generic Bluetooth Radio Properties

[General | Advenced| Driver |Detaits]

3

Generic Bluetooth Radio

Driver Provider. Microsoft

Driver Date: 8/3/2004

Driver Version: 5.1.2600.2180

Digital Signer: Microsoft Windows Publisher

E Driver Details... | Towview detalls about the driverfiles.

[ Update Driver.. I To update the driver for this device.

[fthe device fails after updating the driver, roll back

[ BallE e T I to the previously installed driver.

[ Uninstall I To uninstall the driver (Advanced).

Cancel

© 2013 Wolf Medical Ltd.
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As it can be seen, the "Driver provider"” should be Microsoft.

1.4 Installation in Win XP, WIN 7. CardyMed with infra

If you have USB infra instead of bluetooth, - and also in the Cardy purchased — install
the USB infra stick as written here:

a.) 1. Installing Sigmatel_type USB IrDA adapter (INFRA port) in Windows
XP or Vista (The built-in  driver of Windows is used)

1. Start Windows XP

2. Insert the USB IrDA adapter into a vacant USB port of your system

3. Windows should automatically detect the USB IrDA adapter

4, Windows will automatically install its built-in driver

d.) Installing MosChip MCS 7780 type infra unit:
IMPORTANT! Do not connect the infra unit to your PC, before you install the
driver for it!

1. Install the CardyMed or CardyErgo PC software from the downloaded file

2. Install the infra driver from the working directory of Cardy. If you have accepted the
default directory during the installation, the infra driver is found in c:\Cardy\ directory
Select the directory which fits your operating system and double click on setup.exe in
it.
The infra driver for different operation system can be found in 4 directories:

MCS7780_Vista Win7_64

MosChip7780_WinXP_32bit

MosChip7780_WinXP_64

MCS7780_Vista_Win7_32
(For example, if you have Win XP, 32 bit, select MosChip7780_WinXP_32bit
directory)
After successful installation you may connect the infra unit to PC. This unit connects
your CARDY® Med with your PC. During ECG measurements, this infrared
connector is used to send ECG data from CARDY to the PC. The infrared connector
works best if you place CARDY® about 5-10 cms (4-8 inches) in front of the upper
infrared window of CARDY®.
Cardy holder is automatically ensures the proper positioning of the infra unit. The
cable of the infra can be lengthening up to 5 meters with passive cable or more with
active USB lengthening cable.

After successful installation of infra driver, switch on the Cardy and put in front of the
infra unit.

Windows will recognize the new hardware and offers the installation of a "modem
driver". Accept it and let the Windows install the suitable software automatically.

© 2013 Wolf Medical Ltd.
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1.5 Installation of CardyMed/Bt in WINS

If your notebook has a bluetooth, check it, if the driver provider is Microsoft (MS).
(Seein Installation. CardyMed with Bluetooth chapter.

If the driver provider isMS, you can use the Cardy with the built-in bluetooth.

If the driver provider isnot M S, follow the steps:
1. Disable the,, Generic bluetooth adapter”
Control panel
Device manager
Disable the ,, Generic bluetooth adapter" (Right click onit.)

2. Install the bluetooth attached to Cardy.
Connect it to any of the USB connector and let the Windows automatically
install the driver for it.

Usage of the Cardy in Win 8
1 Pair the Cardy in Windows

- Click the setting icon

Select "PC settings”

© 2013 Wolf Medical Ltd.
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(© PC and devices

Lock screen

Display

Bluetooth

Devices

Mouse and touchpad

Typing

Comers and edges

Power and sleep

AutoPlay

PC info

- Switch on Cardy and wait appr. 15 sec. (thisis needed for the Windows to find Cardy

bluetooth.)

- Click "Bluetooth"

>> Pairing of Cardy is started and the Cardy with serial No. is displayed:

© 2013 Wolf Medical Ltd.
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(© PC and devices Manage Bluetooth devices

Your PC is searching for and can be discovered by Bluetooth devices.
s s s 8.
Lock screen

Cardy #2070
Display Ready to pair

Devices

= and touchpad

Typing

Corners and edges

Power and slesp

AutoPlay

P infio

- Click "Pair" to pair.

In afew seconds the input the passcode (1234) and click "Next"

Manage Bluetooth devices

Your PC is searching for and can be discovered by Blustooth devices.
-

Enter the passcode for your device

¥ou might need ta enter the same passcode into the device,

The successful pairing is displayed on the screen:

© 2013 Wolf Medical Ltd.
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(© PC and devices Manage Bluetooth devices

Your PC is searching for and can be discovered by Bluetooth devices

Lock screen

Cardy #2070
Display Connected
Bluetooth
Devices

Mouse and touchpad

Typing

Corners and edges

Power and sleep

AutoPlay

PC info

2. Pair the Cardy in Cardy PC program:
- Switch on Cardy and wait appr. 15 sec. (thisis needed for the Windows to find Cardy
bluetooth.)

- Start Cardy program
- Select Setup/Connection menu

GDT | Printer | E-Mail | Ergomety | Server  Cornection ] Comment|L|L|
Connection
e Indea
= Bluetooth

-Bluetoath moce:
C WinP
& Wing |Carchy #2070 |

=4 Camdy inuse |

¥ 2B
¥ Bluetocth auio=zearch

JDK xDancel‘

- Click on"Cardy in use. >>The program searches for your Cardy.
- Select the down-rolling menu the proper serial No. and click "OK"

2. Record the patient name>>"Hear icon" becomes active
3. Click on heart icon>>the monitoring window is displayed

© 2013 Wolf Medical Ltd.
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4. Click "green lamp">>monitoring startsin 10-20 sec.
Now the Cardy pairing isfinished. After thisthe program finds the Cardy
automatically if it is switched on at least 15s prior to the program starting.

1.6  Operation of the PC program

Operation of the Program

Run "CARDY® Program™ by double clicking on its icon. (If there is no icon after
installation, you may generate icon when running the program 1* time from windows
Start /Programs menu in the regular way.) The Main Menu will be displayed.

The program functions can be found in the main menu: as text in the top row, and as
icons below.

Program menu serves for settings and program exit. The patient menu serves to
create new patient file or modify the existing one. The archive or recover the data base
and export/import function can be made here, too. Cardy menu handles the Cardy: it
reads the ECG files from Cardy in and switches the Cardy off.

The right side text fields correspond to the selected patient. The icons below can be
used to erase or modify patient data or to record a new patient.

Most of the program function can be run by hot key (See online help for details)
Press F1 for help.

[ Cardy ECG system. Wolf Medical Ltd

Fatents Total: 20

<) 8 % @ X @ <4

Mama

kBiden nama)

Haight

I
I
I
=1 ] Sax [
I
|

Docioe

ECG records Towk @ AL

Cardy offlice
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1.7

Settings

When you run this program for the first time, start with settings (the Hammer icon)

The program can work with default settings, so there is no need to change them, but
some possibilities serve as comfort for the user.

Default settings @

Culurs| Doctor's data Language ‘Generall GDT | Printer] E—Mai|| Ergometry
= |

Date format |E|"'l (dd-mm-yyyy) ﬂ

K cancel

Settings:

Colors:

Drawings:  colors of visualization on display

Printer: to set colors on color printer (default: black and white), and the printing
position.

PDF: the settings is referred to the colors of the ECG findings, when it is

sending by e-mail in pdf format,
Doctor’s data: printed on every printout
Language: select English, German or Hungarian

GDT: when Cardy program cooperates with praxis program, the work
directory can be set

Printer: select the printer you want to use with Cardy program

E-mail: the measurements can be sent by e-mail. The address can be set here.

Ergometry: Set the type of ergometer you have and the serial port you use. (This
option can be used with CardyErgo model)

Color settings:
The printing position — portrait or landscape — and the line width can be set, too.

© 2013 Wolf Medical Ltd.
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Default settings

16

X

Colors fDuctur'-s datal Language | General i GDT | Printerl E-Mail | Ergu'Ll_’
 Drawing Printer PDF
Background | Background L] ﬂ Backgruund “:| Bt |
Scale . Scale |- :" Scale 1 LI
Graph _ Graph ]- L] Graph | LI
Reference - Reference LB Reference ] _":J
| Text N 3 e H -
Scale-line ij ~ D & [
Standard [+
. 1mm [+ Zi

' v oK K cancel

General:

1st: Cardy switches off automatically after storage of the actual ECG is finished on PC

2" A number in front of the record identity in the measurement table appears, which
shows the measure of abnormality (in case of every measurement made by the

4" 2-page printout: when making an ECG measurement, one can select either the base

Cardy with PC, or for the 1% measurement of a patient made by the Cardy

without PC). When measuring with Cardy without PC, this number shows the

deviation of the actual ECG from the reference one. (When Cardy is used

without PC, the 1% measurement of a patient is stored as a reference ECG, then
all the subsequent ECG measurement is analyzed and compared to the

reference one.) . The range of this quotient is 0,1... 9, when zero means normal

ECG, or no deviation from reference ECG.
3" Time scale of the averaged cycle on the finding

mode or the double mode. While monitoring the ECG, the base mode is launched

by tick icon and stores representative cycles from the twelve leads and 16s of
rhythm strip from one lead. The double mode is launched by joker icon and besides

the averaged curves it stores 16s of ECG from every leads. When 2-page printout
is set, the printer icon on the "off-line ECG info" window will print out
automatically raw ECG of 16s of every leads, if the double mode was selected by
joker icon when ECG measurement was made.
5" The automatic ECG diagnosis is shown, if there is a tick here.

© 2013 Wolf Medical Ltd.
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General | GDT | Printer | E-Mail | Ergometry | Server Connection I <]
—~Connection

" Infra
@ Eluetooth

¥ SEC
¥ Bluetooth autosearch

o | K |

Check if the communication set properly:

Default settings

g%

General] GOT ] Printer] E_Maill Ergometw| Server (CONNaCtion l 1
Connaction

™ Infra
@ Bluetocth

v SHC

v Bluatooth autossarch

/ DK x Cancel

SBC: status bit comparison. The Bluetooth/infra communication is controlled by SBC
method in the model having firmware compiled in Nov. 2011 or after.

Bluetooth auto search: tick this square, if you use more Cardy units with the same
PC.

If you use just one Cardy with your PC, you may leave this square empty.

Uploading the ECG measurements to server (option)
If you have this option, you can set the server in this setting menu:

© 2013 Wolf Medical Ltd.
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General | GDT | Printer | E-Mail | Ergometry Server l Connection| 4|

[ Uploading to server enabled

Senver URL \

hWedical user
Hospital |

Department |

Fhisician |

Server URL2 |

/OK x i ‘

1.8 How to start?

A routine measurement is carried out as follows:
Visualization of 12-lead ECG on PC display

eSwitch on CARDY by pressing the O key. A" PC USER" message on Cardy LCD
will appear. If you want to make a PC measurement, just go to the next step (Run the
PC program)
"PC USER" is a special "patient” as no unintentional storage of ECG in Cardy is
allowed. If ~ some other user name is seen, "PC USER" is automatically set by PC,
when visualization is started on PC display. If you want to store ECG in Cardy as well,
select other user in Cardy”  with the W or A\ key, and accept it by v key. Store ECG
in Cardy by answering v* for "Save ECG" question after analysis.

If you have infra stick with your Cardy system, put the infrared connector in front of
the upper IR window of the device.

eRun the PC program using the "Cardy" icon. Q

eCheck the PC — Cardy connection ("Cardy3 Med online" is displayed on the middle
bottom line on your PC screen.) If "Cardy offline" is displayed, check Cardy and the
infrared connection.

eRecord the new patient by clicking the ""empty page™ icon. Type in the name -
this field is obligatory, the other fields are optional. The Case History is displayed on
each ECG records.

Alternatively, select an existing patient from the list. The heart icon turns red (active.)

© 2013 Wolf Medical Ltd.
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MNarmes |

First names

hd=iden nurnal

Barn I

SEN |

Sax

Height I cm Wieight

Doctor I

Ahamnesis

|

&a| O

eEnter the monitoring window by clicking on the Heart icon:

9

If you use your Cardy system 1% time, the Add Bluetooth Device Wizard may appear:

"] cardy ECO system. Wolf Medical Ltd

Patisnts Total: 1 iame [ First nama |
Maiden nam!,—
e |
SEN ’— Few |—|
Helght [ ____________ T om Weaight | __________ | ki
Add Bluetooth Device Wizard .ﬁ!
EC@ recards Tetsl: 0 Welcome to the Add Bluetooth

Pecord reaime ECG

Device Wizard
Befare pracesding. redar to the "Eluctaod secian al e davice
macumantetion Then satupyour device o thet your compassn
ear find it

-Tum i on

=Blmiom 1 chizcowe mmble tasibla)

« Girwe it neeme Capriannd)

- Prass e Bunom on tha BORam of the dasics
aybaards and mica oo I:j

[F] 4y hersice i setup and resdy o be fourd,

i Acd ory Bluesoosh g oo thet wou frust

[ mems | [ canca

Cardy offine (%)
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Check if the Cardy is switched on and tick the appropriate square and click "Next"

Add Bluetooth Device Wizard g

Select the Bluetooth device that you want to add. g‘m
ARy #8342 Tarmas Wolf
P renchy connected Wl rNew device

Mokia 2700 classic
Plewy device

(=5

i) Cardyk keresése

[ Search Again J

< Back J[ Mext » | [ Cancal ]

Select the Cardy and click "Next"

Add Bluetooth Device Wizard g‘

Do you need a passkey to add your device? GB®

Tao answer this gquestion, refer to the *Bluetooth" section of the documentation that came with your
device. If the documentation specifies a passkey. use thatone,

() Choose a passkey for me

{ ) Use the passkey found in the documentation: ‘

OLat rme choose my own passkey: ‘

(@) Daon'tuse a passkey

1) ‘Youshould always use a passkey, unless yvour device does not support ane. We
recommend using a passkey that is §to 16 digits long. The longer the passkey. the more
secure itwill be.

i < Back l[ Mext > l | Cance| I

The Cardy serial No — on the back side of the Cardy — has the information on the
passkey:

© 2013 Wolf Medical Ltd.
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The Cardy having serial No less than 1000 has NO passkey
The Cardy having serial No greater than 1000 has 1234 passkey
After answering the passkey information click "Next.

Add Bluetooth Device Wizard @

Completing the Add Bluetooth
Device Wizard

The Bluetooth device was successfully connectad to wour
computer. Your computer and the device can communicate
whaneverthey are near each othar.

To close this wizard, click Finish

After clicking the "Finish", the monitoring window will appear.

1.9 A routine measurement

1. Switch on CARDY by pressing the O key.

2. Run the PC program by clicking the "Cardy" icon.

3. Record the new patient by clicking the *"empty page icon or select an
existing patient name

4. Click ""Heart icon to enter monitoring window

After clicking the "Finish", the monitoring window will appear.

eSet the leads to be monitored — right-click on any part of the visualization window to
select the leads.

eStart monitoring with the Green light icon

o|f the baseline moves, use the block function
eAmplification and shift can be set with the mouse or the arrow keys.

During monitoring, one of the two measurement modes can be selected:
I. Storage of ,,raw" ECG
I1. Storage of raw and analyzed ECG

© 2013 Wolf Medical Ltd.



CardyMed: PC ECG 22

I. Recording, storage and printing out a max. 60 s long part of an ECG
From 5 to 60 sec. of the monitorized ECG can be stored and printed. At the beginning
of the monitoring, a yellow line is displayed that marks the filling up of the ,,Rough
ECG storage (max. 60 sec, 100% is equal with 60 sec.). 5 sec. after the start of
monitoring two icons are displayed: a floppy and a printer icon. After this, monitoring
can be stopped any time if the ECG curves are to be saved. Both icons become
activated as soon as the monitoring stopped. Clicking on the icons the latest 1 minute
of the ECG is storable. After 60s the ECG curves are overwritten in the storage. The
saved ECG is automatically named ,,5s", as 5 sec. is the shortest storable fraction. (The
program writes the whole stored ECG on the disc, the user can determine the length by
ending monitoring. E.g.: if the yellow line shows 50%, the stored ECG is 30 sec. of
length.).
The stored ECG can be replayed from the rough ECG storage. The time zone indicator
next to the printer icon has four icons:
0s: one click: panning, start/stop; double click: panning start from the

beginning of the acceptable fraction (hotkey: r)
<: moving backward (hotkey: Page Down)
>: moving forward (hotkey: Page Up)
roller: (catching left-click on mouse) positioning
Hotkey for printing: p, hotkey for saving :t
Resume monitoring by clicking on the Green light icon or pressing "s".

I1. Storage of analyzed ECG and raw ECG of 16s

Base mode: Measurement and analysis of a 16 sec ECG, storage of averaged
cycles

Start the measurement with the Tick icon.

Double mode: Measurement, analysis and storage of a 16 sec ECG
Start the measurement with the Joker icon.

Cardy will carry out a 16 second ECG measurement, analysis, and sends the results
over to the PC.

During monitoring and data collection of 16s the Cardy displays useful information:
The data collection time is 16 sec, but a real-time signal quality checking (SQC)
method is built into the Cardy which repeats the data collection of 16s from the
beginning, if the SQC detects poor ECG quality.

During data collection the algorithm continuously checks, if

a.) the difference of the max and min. value of the signal in time-rangel greater, than
thresholdl (There is no fallen electrode or faulty patient cable)

b.) the difference of the max and min. value in time-range2 less, than threshold2 (no
wandering baseline)

c.) the difference of the max and min. value in time-range3 less, than threshold3 (no
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tremendous line interference or muscle noise exists)

There are 8 squares on the upper left side of the Cardy LCD :

2

i .

one square turns black after 2s, if the SQC procedure results in a good signal quality.
So all the 8 squares turn black after 16s, if the ECG signal was OK during sampling. If
a signal quality error occurs, the sampling starts from the beginning and the squares
turn white.

The name of the faulty lead is inverted on the upper right side of the Cardy LCD.

If all the three criteria are fulfilled during the 16s data-collection time, than the
analysis is started.

If one of the criteria is not fulfilled, the data collection of 16s is started again and this
goes during 1 min. After 1 minute, the SQC gives it up and analysis starts. The real-
time signal quality check (SQC) marks the faulty lead on the Cardy LCD

During monitoring, a real-time R-peak detection is built into the Cardy and it displays
the heart-rate continuously.

There are further checking during/after analysis, which can also refuse the automatic
ECG parameter computation.

After analysis the ECG curves, parameters and diagnosis is displayed, which can be
printed out by clicking on the Printer icon, or they can be stored by clicking the PC
icon.

After saving the data, you can edit the medical opinion text with the "Opinion™ tab.
The opinion is stored along the ECG measurement and appears on the printout as well.
You can display the calculated parameters with the "Parameter" tab.

( If you want to make several measurements on the same patient, you should select a
patient in the Cardy differing from "PC user"- as measurements of the "PC user" can
not be saved. In order to save the recording in the Cardy as reference ECG, press v' on
Cardy after the result of analysis appears on the LCD of the Cardy. When this patient
is selected in the Cardy for a repeated measurement, the Cardy makes a serial
comperison: the actual ECG is compared to the reference one, and the difference is
rated on a scale from 0 t0 9.)
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1.10 3D vector visualization (option)

3D vector visualization (option)
With Cardy+ device, the Frank-lead (XY Z) vector loop can be displayed and printed

out by clicking the 3D menu in the window with results of measurement. (see bellow)

Important: to activate the 3D function, use a Cardy in "ON" state and internet on the
PC.

The PC program will check, if your Cardy have the 3D option and allows this
function.
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By clicking the 3D menu on the bottom, the 2D and 3D loops appear.
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1.11 Filters

Filters: Both Cardy and PC program have built-in digital filters, which are operating
independently. The Cardy filter can be set in Cardy during monitoring by the "O"
button. The 1% push of the button switches on the 50Hz mains filter, next push
switches on the 30Hz myogram filter (the mains filter is kept on), and the 3" push
switches both filters off. Usage of filter will not prevent the rejection of noisy ECG -
as the analysis is carried out from non-filtered signal -, but it improves the quality of
the rhythm curve. The setting of filters is kept by Cardy, even if it is switched off. (The
ECG stored in Cardy will be filtered, too, when the filters are set on.) When Cardy
filter is switched on, all the raw ECG leads and the rhythm curve will be filtered. Note:
When Cardy is used with PC, the rhythm curve - ECG of 16s seen after the
averaged cycles - is filtered by the Cardy, not by the PC.

The filters in PC program can be activated during monitoring by clicking the proper
icon. When clicking the "30Hz™" myogram filter icon, it switches on the 50Hz mains
filter, too If they are active, the program will store filtered raw ECG in the database.
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1.12 Displaying stored ECG data

To display stored data, find the patient (type the first letter of the patient's name to
jump forward in the list), then open the patient data by clicking on the name. Select the
date of the recording by double clicking on it. The ECG curves will be displayed.

1.13 Comparison of ECG curves

To compare ECG curves visually, you can select multiple curves of a particular
patient (hold down CTRL while clicking on the curves.) You can view the 6 limb and
6 chest leads separately, but always a maximum of 5 curves at the same time. Click
"phone-endoscope™ icon after selecting the ECG record to be compared.

Automatic comparison

If you want to make several measurements on the same patient, you should select a
patient in the Cardy differing from "PC user"- as measurements of the "PC user" can
not be saved. In order to save the recording in the Cardy as reference ECG, press v’ on
Cardy after the result of analysis appears on the LCD of the Cardy. When this patient
is selected in the Cardy for a repeated measurement, the Cardy makes a serial
comperison: the actual ECG is compared to the reference one, and the difference is
rated on a scale from O to 9.

This comparison can be carried out in Cardy operated with PC or in satnd-alone
operation mode. (The Cardy is used without PC.)

1.14 Hot Keys

The complete measurement can be carried out from the keyboard as follows:

Help: F1
Select patient: up/down arrows
New patient: Ctrl+N
Modify patient data Ctrl+M
Save and close patient data Ctrl+S
Discard and close patient data "Esc"
Monitoring window: F2
Start/stop monitoring: S

Block: b
Measurement data gathering during monitoring:  "Enter"
Exit monitoring window: "Esc:
Display selected recording: F3
Editing opinion for ECG curve: Ctrl+m
Save and close opinion: Ctrl+s
ZOOME ...t et et A or WV
Downloading data from CARDY® Shift+F4
Toggle Cardy type: F5
Printing patient data chart and case history: F6
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Settings: F7
Turning Off CARDY®: F8

1.15 Visualization

Visualization of ECG stored in the PC
e Select the patient name by the mouse

(you may type the 1% letter of the patient name to find names start with that letter)
e Select the date of the ECG to be visualized: by double clicking on it, the ECG is

displayed
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The displayed ECG can be printed out by printer icon.
The doctor can edit comment to the ECG displayed by the "*"Comment’ menu.
This comment will be printed out on the ECG finding.

1.16 Sending ECG e-mall

Sending the ECG measurement from PC by e-mail

Before 1% e-mail sending, set the address of the recipient in the Setup menu
If the recipient address has been previously set, follow the steps under:
- select the patient and the ECG record to be sent by left clicking
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- when right clicking the selected ECG two choices appear in a window:
Sending ECG in e-mail (Cardy format)
Sending ECG in e-mail (pdf)
If the recipient has a Cardy program, select the 1% format (Cardy)
If the recipient does not have Cardy program, send the ECG in "pdf"
After selecting the format, your mail program appears in a few seconds, with a
new e-mail, attaching the selected ECG record.
- send the e-mail by the usual way

Several ECG's can be sent in Cardy format at the same time: select the ECG's by the
known process of Windows. (Left click the ECG, while holding the Ctrl key.)

All the ECG's of a given patient can be sent, if you select the patient, but do not select
ECG, then right click the selected patient.

€] Cardy ECG system. Wolf Medical Ltd

Program Patients Cardy Help

Patients Total: 20 Name

Maiden name
Bom

SEM

Height

Doctor

Anamnesis
ECG records Total: 1

= =15
Erasing data
Transferring data to other patient

Sending ECG in e-mail (Cardy format)
Sending BECG in e-mail (pdf)

Comment

1.17 Functions of the icons

Functions of the icons, main menu:
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£l Cardy ECG system. Wolf Medical Ltd
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1.17.1 Main menu

il

— Deletes the selected item (the entire patient record or a measurement)

£

Opens data file of an existing patient (modification of patient identity)
‘Opens data file of a new patient (creates new patient identity)

‘ Active, when a patient is selected. Click it to go into the monitoring

Visualization of the selected ECG record

Grab it! Download all ECG's from a patient selected in Cardy
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Prints patient identity and anamnesis

iSetup

ua’ Switch the Cardy off

aF

Exit program

1.17.2 Monitoring

Functions of the icons, monitoring:

£] Realtime ECG (PC): Smith John
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@ Start monitoring (To set the leads to be displayed use right-click of the
mouse)

&

Stop monitoring

Start ECG recording for analysis

Start ECG recording for analysis and storage of raw ECG

B & <

Block of 1s. If the baseline moves, use the block function

Ak 50Hz mains filter. Click to switch on or off. The status is kept

30Hz myogram filter. Click to switch on or off. The status is kept

'_J . .©  Time scale setting: 12,5 mm/s, 25 mm/s, 50 mm/s, 100 mm/s,

| Amplification: 5 mm/mV, 10 mm/mV,20 mm/mV,40 mm/mV,
1 0,0 »
Os Displays the selected range from stored ECG

Next three icons are active, when the monitoring is stopped by "red lamp™ to store or
print raw ECG. (Yellow bar on the lower right side of the screen shows the status of
the circular buffer: 100% means that the buffer of 1min is full, than the new ECG

overwrites the old data.)

=
@

icon)

Prints the ECG displayed on display

Prints ECG of 16s , when double mode was used (launched by "joker"

© 2013 Wolf Medical Ltd.



CardyMed: PC ECG 32

=]
ot

Storage of ECG from circular buffer
Exit monitoring window

1.17.3 Visualization of the findings

Functions of the icons, offline ECG info (displaying of the findings after
measurement or stored ECG):

13

ECG

=

View/hide reference curve. (When Cardy without PC measures several

of a patient, the 1™ ECG is considered as reference.)

Print finding
@ Zoom +/-
@ Time-scale +/-
= Change view of parameter table (Active in "Parameters” menu)
Save parameters to disk as text or Excel format (Active in "Parameters"
menu)
Graph,| Parameters | Disgnoses | Comment | The menus on the button show different results of

findings and offer possibility to edit a
comment of the doctor.

2 CARDY® MED: bedside ECG

2.1 Overview

CARDY® MED, as bedside ECG
You can use your Cardy as a stand-alone equipment: the 12-lead (or 8-lead) ECG
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2.2

signal is displayed on its graphic LCD, and the automata program carries out ECG
analysis. The measured curves, the evaluated ECG and answers for medical
questionnaire can be stored for later PC data transmission.

When buying, the Cardy is ready for measuring and analyses of 12-lead ECG, but
further operation modes can be set. (See at "Setup" menu)

A routine measurement

A routine measurement is carried out as follows:

Put 10 electrodes on (four limb and 6 chest electrodes) and connect the patient cable to
the Cardy.
(Cardy is able to interpret 8-lead ECG: limb electrodes and V2, V5 are to be used. You
can reduce no. of used electrodes in setup menu, at Leads item.)
a. Switch on the Cardy: Press the switch on key (O).

—> Cardy carries out self test and the patient identity table appears

b. Select patient with ¥ or A\ key, and accept patient with v key.

New patient can be added by holding down the X key and selecting an Icon
with W or A\ key and accepting it by v key.

(When Cardy is used without PC, do not select "PC USER" as no ECG storage
is allowed with this special  user name.)

- Main menu of Cardy appears

c. Start visualization of the ECG by answering the question "10 elect's OK" by v".
—>Lead | is visualized.
Change lead by the W or A key, vary Gain by pressing and holding down the
v or A key

During monitoring and data collection of 16s the Cardy displays useful information:
The data collection time is 16 sec, but a real-time signal quality checking (SQC)
method is built into the Cardy which repeats the data collection of 16s from the
beginning, if the SQC detects poor ECG quality.
During data collection the algorithm continuously checks, if
a.) the difference of the max and min. value of the signal in time-rangel greater, than
thresholdl

(There is no fallen electrode or faulty patient cable)
b.) the difference of the max and min. value in time-range2 less, than threshold2 (no
wandering baseline)
c.) the difference of the max and min. value in time-range3 less, than threshold3 (no
tremendous line interference or muscle noise exists)

There are 8 squares on the upper left side of the Cardy LCD :
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one square turns black after 2s, if the SQC procedure results in a good signal quality.
So all the 8 squares turn black after 16s, if the ECG signal was OK during
sampling. If a signal quality error occurs, the sampling starts from the beginning and
the squares turn white.

The name of the faulty lead is inverted on the upper right side of the Cardy LCD.

=

If all the three criteria are fulfilled during the 16s data-collection time, than the
analysis is started.

If one of the criteria is not fulfilled, the data collection of 16s is started again and this
goes during 1 min. After 1, the SQC gives it up and analysis starts. The real-time
signal quality check (SQC) marks the faulty lead on the Cardy LCD.

During monitoring, a real-time R-peak detection is built into the Cardy and it displays
the heart-rate continuously.

There are further checking during/after analysis, which can also refuse the automatic
ECG parameter computation.

d. Check the ECG signals: select different leads by the W or A\ key.
- The ECG leads are displayed one by one

e. Filter: The Cardy program can filter noises with digital filtering:

during monitoring use "O" button to set the "mains" (50Hz) or "myogram"
(30Hz lowpass and 50Hz) filter.

Usage of filter will not prevent the rejection of noisy ECG - as the analysis is
carried out from non- filtered signal -, but it improves the quality of the saved ECG
file. The setting of filters is kept by Cardy, even if the Cardy is switched off.

f. Start automata program for measurement and analysis: Press v* key.
- ECG of 16 sec is sampled and evaluated.

During measurement all the 12 leads are displayed one by one automatically.

After analysis the results are displayed: if the patient has no previous ECG in
the Cardy memory, the 1% window shows the degree of abnormality. (The range is
0,1...9, where normal ECG is equal to zero)

If the selected patient has a stored ECG in Cardy, the actual measurement is
analyzed and the diagnosis  is compared to the stored one. The 1% Cardy window
after evaluation refers to the result of comparison. (A number and a bar is
written out showing the degree of deviation from reference ECG)
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g. Displaying the results of analysis: press W key repeatedly to go through the

findings
-> the diagnoses, the averaged cycles of different lead, lead | of 16 sec for
checking the rhythm, answers for questionnaire are displayed. (Use O

key to sweep over the rhythm curve.)
In the last window, a list of complains is shown: push "O™" button to activate
the medical questionnaire: , a question is displayed whether you want to fill in a

medical questionnaire. Type v for Yes or X if you  prefer neglecting it.
(If ECG analysis is refused because of noise, storage of raw ECG is offered:
accept it by v or repeat measurement by " X **

h. Storage of measurement: press v* key for "Save ECG record" question while the
results are displayed.

—->The actual measurement — leads, parameters, diagnoses — is stored in Cardy.
i. Exit from measurement: push X in any window showing the result of analysis.

—> The main menu appears, where you can switch off by O key.

(Cardy switches off automatically after 3 minutes.)

2.3 Displaying the stored ECG

Displaying the stored ECG
a. Switch on the Cardy: Press the switch on key (O).
—> Cardy carries out self test and the patient identity table appears

b. Select patient with ¥ or A\ key, and accept patient with v key.
—> Main menu of Cardy appears

c. Select ""'Saved ECG" (directory) menu by pressing W and v key
—> List of stored ECG appears: type, date and time of records are listed

d. Select ECG: by pressing W or A\ key
To display the selected ECG, press v key (or for deleting, press O key.)
- Selected ECG appears. Press W key repeatedly to go through the findings
(Use O key to sweep over the rhythm curve.)

2.4 Saved file erasure

Saved file erasure
a. Switch on the Cardy: press the switch on key (O).
—>Cardy carries out self test and the patient identity appears

b. Select patient with ¥ or A\ key, and accept patient with v key.
—>Main menu of Cardy appears

C. Select Delete menu by pressing W and v key.
—>List of deleting mode appears.
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d. Select Delete Mode by pressing W or A\ key and v key
-> Affirmation window for selected deleting mode appears. Confirm it by
pressing v* key. (Note: "Format flash will erasure all the patient records

e. See free memory at Delete / Memory status menu item

Check the free memory size before starting to record a rhythm curve of 256s,
as this will require 128 blocks from the 3422-block total memory
capacity.

2.5 Memory demands of ECG records

Memory demands of ECG records in blocks (Cardy memory capacity: 3422

blocks)

Leads

1 Rhythm, 32 sec: 16 Rhythm+ ,256 sec: 128

8 Home, analysis: 16 Home, analysis +: 20 Raw ECG, 4s:16
12 Med, analysis: 24 Med+, analysis +: 32 Raw ECG, 4s:24

Maximal no. of patient identity: 10 ("PC USER" + 9 selectable)
Maximal no. of stored records: up to 107 (in basic model, in "12-lead analysis+"
mode)

2.6 Cardy RESET

Restarting Cardy (RESET) Complex electronic devices in Cardy are sensitive to
external noise such as static electricity, or electromagnetic waves close to electronic
devices. If for any of these reasons Cardy should "freeze™ — meaning that the display
would not change after 30 seconds, you can reset (reboot) Cardy as follows:

a. Press and hold the v key.
b. Press and release the switch on key (O).
C. Release the v key.

2.7  Setup menu

Setup menu

The Mode, the Leads, The Rhythm and the Icon menu items are specific: they refer to
the selected patient. All other menu items are general. For ""PC USER" the Mode
and Leads are fixed for 12-lead analysis, it can not be changed: use other patient for
different mode/lead.

Set ECG measurement type by selecting Mode menu with¥ or A key, and v key.
->Modes appear:
Analysis: measurement of the leads set in Lead menu (8 or 12) and storage
of
averages and rhythm curve (16 sec from one lead)
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Analysis +:  measurement of the leads set in Lead menu (8 or 12) and storage

of averages,
rough ECG of 2 second from measured leads and rhythm curve

(16 sec from lead I)

Rhythm: measurement and storage of one lead of 32 sec

Rhythm+: measurement and storage of one lead of 256 sec

Raw ECG, 4s: measurement and storage of 4s from all leads set in Lead menu
Select the required Mode by W or A\ key, and accept it with v'key.
Set no. of leads to be measured by v'key at "Leads" menu item.
Rhythm: the lead for rhythm curve with analysis mode can be I, I, V2 or V5.
Set the sound on/off by selecting the "Sound™ menu item and pressing the v'key.
Set date and time by selecting the Date/Time menu item and using W or A and v'.
Language selection is available in Language menu item.
Login icon for selected patient can be chosen at Icon menu by ¥ or A\ and v key.
Add patient and Remove patient menu items can be activated from patient identity
window (the 1% window after switching in) by pressing and holding down the v key.
The former creates a new patient file for coming measurements, while the later
erasures the selected patient and all of its ECG records.

2.8 Data transfer of stored ECG

Data transfer of stored ECG from Cardy bedside ECG to PC
Select the patient the ECG records of whom are to be transferred from the Cardy to
PC by ¥ or A and v key.

—>Cardy displays the selected patient's menu window
Run Cardy PC program and put Cardy in front of the infraport if you have this.
Select patient from database or create a new the stored data in Cardy refers to.

Use ‘vﬁ icon to transfer ECG record from Cardy to PC.

2.9 Frequently asked questions
CARDY®: Frequently asked questions
What the patient has to do to do after getting medical advice from Cardy?

1°" measurement (reference ECG)

normal ecg When 1% ECG (Reference) is measured, the results of
interpretation can be normal (if both rhythm and form are
normal), or abnormal.

abnormal ECG Abnormal classification is made, if there is the slightest
suspicion for

Display: abnormality for rhythm or form (even an increased heart rate
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could result in immmoooooo "abnormal ECG" classification).

What should the patient do? The patient should keep calm and
tryto repeat measurement. A consultation is needed with the doctor,
if the "abnormal ECG", classification persists and the patient you

did not have any ECG problem before.

The number in front of the scale shows the measure of deviation
from normal ECG which is also demonstrated by the number of black
squares. Maximal value: 9.

Repeated measurement
Voice and display:  Nothing should be done, if the patient has no complain

No change

Voice: The actual ECG differs from reference ECG. Don't panic

Change of 2" order! If the patient does not have any complain the correct placement
of the Display: electrodes has to be checked and the measurement
should be repeated.

Jmmmoooooo If the repeated measurement gives a Change of 2" order!
result again

and the displayed value is greater than 4, the patient has to
consult the doctor

Urgently consultation is needed doctor, if the displayed
value is greater, than 6.

The number in front of the scale shows the measure of deviation from reference ECG
which is also demonstrated by the number of black squares. Maximal value: 9. The
diagnostic statement in CardyHome is put into a form understandable by the user, not
using medical terminology. If he/she wants to see the medical diagnosis, the "O"
button has to be pushed when displaying the results and can go back to "user friendly
result” with repeated pushing of the "O" button.

Check lead order!  The patient cable is probable falsely connected to the electrodes.
Check it, and repeat the measurement, if it is necessary.

PACEMAKER SPIKES Cardy detected spikes on ECG probably due to

implanted PM.

Rhythm The rhythm diagnoses are listed
Depolarization List of depolarization diagnoses
Repolarization List of repolarization diagnoses

What are the questions in the medical questionnaire? These are:
Do you have complains?
Do you have pain?
Location of pain:
Left chest? Middle chest? Neck? Left arm?
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Type of pain:
Continuous? In waves? Momentary?

Hard breathing?

At breathing in? At breathing out? Continuous short breath?
Changed heartbeat?

Fast, regular h'beat? Fast irreg. h'beat? Missing h'beats Too strong heartbeats
Feeling unwell?

Cold sweat Dizzy Nausea Need to urinate

Program installation and usage
How many installations can be made with a software: as many, as you wish.

What happens, if reinstalling the Cardy program: will it overwrite the data? No, all the
measurements will be preserved.

Error message during installation: ""16- bit system does not support application  of
32-bit"

Reason: No autoexec.nt file was found in directory: Windows\system32
What to do:  Copy autoexec.nt file from Windows\repair directory to
Windows\system32 directory

The windows of the program has not proper size (some bottoms /text are missing)
Reason: No 96dpi is set on display
What to do: Set Normal (96DPI) in Display/ Settings/Special/ General menu

The visualized chest leads on PC display are not "ECG like™:
Reason: the Cardy operation mode is set to rhythm or rhythm+ where the Cardy
doesn't transmit

chest leads to the PC
What to do:  set "A", "A+" (8 —lead ECG), "MA", or "MA+" (12-lead ECG)
operation mode on Cardy.

The "Cardy/Download new firmware" menu does not offer web-site address.
Reason: this menu is a tool to update the Cardy firmware, not the PC software.
What to do, if you wonder, whether a new firmware exists: ask your dealer.

The Cardy can not be switched on:

Reasonl: No battery in or no energy in batteries

Reason2: no proper connection at batteries, check it

Reasona3: the equipment has not been used for a long period of time, and the
contrast is forgotten because of the lack of battery

What to do:  After changing the battery, set the contrast: hold down the O key and
down arrow key simultaneously (brightening) or up arrow key
simultaneously (darkening)
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Checking FS, Error 0x0281 error message on Cardy after switching on, or Error
message "Temp. write protected™ before ECG storage
Reason: no flash formatting was made after firmware update
What to do:  Format flash in Delete menu, Format Flash:
Be careful: all the data will be lost in

Will the data be kept in Cardy during battery change? Yes

Measurement error during analysis
Reason: During measurement Cardy checks the placement of the electrodes and
the technical quality of the ECG. If the electrodes are not connecting well
during the measurement, or the ECG is "noisy", an error message will
appear after the ECG sampling:

»,High noise CODE: F8"

Most frequent error code is F8, but it can be any error between -1 to -12
Check the placement of the electrodes, check if all the pins are in place, make sure that

you are not too near to an electronic device, such as a TV,PC, or especially a
power supply of a note-book.(If you use note-book, pull out its power cord
from mains during measurement, if the ECG signal is noisy). If
everything seems to be in order, press "YES" key, the patient has to relax,
and the measurement can be repeated. Note: the filter is used to get noise-
free signal on LCD, but the analysis is carried out from unfiltered

ECG signal, so you should find the reason of noise and eliminate it.

Error codes:

;FF (-1): ERRORL; THDIF>9*210uV (TOO SMALL SIMILARITY FOR
THE QRS COMPLEXES)

;FE (-2): ERROR2: NO QON

;FD (-3): ERROR3: NO SOFF

;FC (-4): CHECKP: QRSd<40ms

:FB (-5): INDEX1: R(1) INDEX >1536

;FA (-6): QRSSEP: NN<4 ( TOO FEW NORMAL BEATS)

:F9 (-7): QCHECK: V2{MAX-MIN} OR V5{MAX-MIN}<300uV OR
X {I{MAX-MIN} AND II{MAX-MIN}<200uV}

;F8 (-8): QCHECK: NOISE>200 uV IN ANY LEAD

:F7 (-9): CHECKP: {MAX-MIN}>600uV IN {QON-80ms;QON}IN ANY

LEADS (AVERAGES)

;F6 (-10): R1IDET: K0>0

;F5 (-11): NOT USED

;F4 (-12): EXAMK2: N(K2=0)<4 (TOO FEW NORMAL BEATS AFTER

RSEEK)
Noisy ECG, when the ECG record is made by doctor/second person (called:
"assistant™)
Reason: the assistant disturbs the measurement by his own electromagnetic
field.
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What to do:  the assistant should be located at a minimal distance of 1 m from the
patient during measurement. The assistant should not touch the patient or
patient cable during measurement

Where to find Cardy PC installation program:
For CardyMed:
http://wolfmedical.hu/Fb/Cardy_Infra/CardyMed_e.exe for Cardy with infra, or
http://wolfmedical.hu/Fb/Cardy Bt/CardyMed_e.exe for Cardy with bluetooth

For CardyErgo:
http://wolfmedical.hu/Fb/Cardy_Infra/CardyErgo_e.exe for Cardy with infra, or
http://wolfmedical.hu/Fb/Cardy Bt/CardyErgo_e.exe for Cardy with bluetooth

3 Quick user guide

=

Switch on CARDY by pressing the O key.

Run the PC program by clicking the "Cardy" icon.

3. Record the new patient by clicking the "empty page'" icon or select an existing
patient name

4. Click ""Heart' icon to enter monitoring window

N

‘(—

€] Cardy ECG system. Wolf Medical Ltd
Program  Patlents  Cardy  Help

@ B8 ® =@

Patients Total: 20

5. Click "green lamp" icon to stat monitoring

€] Realtime ECG (PC): 756

: : © @ | Time scale ;Ampliﬁl::utiun
@ 5 8|e|mr=l
25,0 mmy/s
10 mm/mVy

1 i

6. Click "Joker" icon to start measurement (analysis and raw ECG) or v (analysis)
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] Realtime ECG (PC): 756

‘ | 1 | ‘ & | K Time sgﬁjﬁr Amplification

I —
25,0 mm/s

10 mm/mv

7. Cardy automatically downloads the results to the PC

SDHz IIHz

Download in progress
il efalealafelae sl adpalali s alalal stttz safelslal sl ala) d ol Q

8. Click "PC withv""" icon to store measurement in the PC data-base

7
] Offline ECG info: A Gy (22-09-2013 22:33:32) [N=13
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9. Edit comment and/or display 3D (Frank-leads) vector

Graph | Paiameters | Diagnioses | Comment | 30 |

r» A
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4 CARDY® Ergo (option)

General requirements
Before starting read this and CardyMed manual carefully. The manufacturer can only
be held responsibility for the safety, reliability, and performance of the apparatus, if:

o The electrical installation of the relevant room complies with IEC requirements
o The Cardy is used in accordance with the operating instruction
Functions of the CardyErgo system
1. Rest ECG measurement before stress test (CardyMed function)
2. Stress test protocol set up

Before measurement the system offers the Bruce protocol as default. The user
may set any kind of protocol which can be stored.

The parameters that can be changed:

Initial work load

Increment (Load step)

Duration of load phase

Load during recovery

Duration of recovery
3. Monitoring of 12-lead ECG during test: real-time ECG, averages

The program is real-time monitoring all the leads selected and displays the
calculated averages which are real-time updated. The HR, ST values, actual
load and elapsed time is displayed.

Digital filters can be switched on during stress test to decrease the noise
generated by mains or muscle tremor.
4, The blood pressure is measured automatically (option), or can be input
manually for final report.
5. Real-time calculation of HR and ST value for 12 leads
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The HR is determined from 4 RR distances, ST values are calculated from the
updated averages by the PC program. A "bip" signal is synchronized to R peak,
which can be set on/off.

ST location is automatically determined, but it can be modified: SE+40,50,..80
ms
6. Control of ergometer with the possibility of manual control

CardyErgo SW controls the most commonly used ergometer (e.g. Lode and
Ergoline ergometers).

7. Compilation of finding

The pages appear in report can be set by user: as a default, it contains phase 0,
final phase

(averages, actual HR, actual ST, as seen on display), graphs ( HR, load), trend
(ST).

The user can select lists (with ST values in consecutive load phase) to be
printed out, and compile comment  of the report.

8. Storage of measurement in database

5 Steps of the ECG stress test

Steps of the ECG stress test:

Rest ECG: no load, display of rest averages, HR, ST values and target HR/load

Exercise ECG: load set automatically, with the possibility of manual setting
Display of averages, HR and ST values and target HR/load
Manual stop of test by operator

Rest phase after exercise

Compilation of report

6 How to start stress test?

A routine exercise ECG measurement is carried out as follows:

Put on the ECG electordes. The patient cable should be suspended from upstairs to
avoid movements during exercise, as it can cause artefact.

Switch on CARDY by pressing the O key. Put the infrared connector in front of the
upper IR window of the device. A" PC USER" message on Cardy LCD will
appear. If some other user name is seen, "PC USER" is automatically set by PC,
when visualization is started on PC display.

eRun the PC program using the "Cardy" icon.

eCheck the PC — Cardy connection ("Cardy3 Ergo online" is displayed on the
middle bottom line on your PC screen.) If "Cardy offline™ is displayed, check Cardy
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and the infrared connection.

eRecord the new patient by clicking the "*empty page' icon. Type in the name -
this field is obligatory, the other fields are optional. The Case History is displayed on
each ECG records.

Alternatively, select an existing patient from the list.

> @ icon and the ﬁ% ,,0ld bike" icon become active.
Check if the eoec
e Start stress test by old bike icon

ﬁ% —> Settings of ergometry appears

7 Settings of ergometry

Settings of ergometry

€] Settings of ergometry =3

Frogram selectian ‘Bru-:e v Save ‘ Delete ‘

Frogram name ‘Eruce

Ergometer ‘ _]
Initial load (W) 25 Maximal load (W) 0
Increment (] 25 Manual increase [\W] 5

Duration of load phase(s]|180 Continuous increase of load u
i STaL
Targetheartrate 171 ST position ’j

Load during recovery [W]/2%
Duration of recovery [s] B0

Automatic BF measurement
(" No

" “When finishing the load phase

] 8 Cancel
® in every 124] minve

In the window the parameters of the stress test can be set: initial load, increment,
duration of load phase, load during recovery, duration of recovery, frequency of the
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automatic measurement of blood pressure and ST location. The target heart rate is
calculated from the age of the patient.

The preprogrammed exercise protocol is offered automatically and it can be rewritten
and stored. This window appears always with the stress test program used last
time. If no changes are requested, accept the parameters by "OK"

- Cardy Ergo window is displayed

. . ” .
8 Information in the Cardy Ergo” window
©]Cardy Erge: BF -_@_|
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] 0| G.o| &6 'H"l" H‘-‘ ﬂh;in |E'j [~ Store {-_;* sg; sz HPnsz , ‘ 9 ﬁ
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10 mrmyfm 10 mm § 10 mng
. N b ._H,.FT _H._Tuw |
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vi W\lgw_M,—.w% \Ar\.-—;_,— iy -nw/—-llr—-w. »\l‘r».mu-v-\r—\hl-« |"“""W' -n_.w—\lil,—-—vh—w —_—
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jl d "J FH,fL_.- M N T S
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|A‘u-—r\_/%’\\..__n_ [
V4
r""-.-.J TR SR —_—
V3 T
va -—\ e _,..-n-.\..— "—’\Jl. I—“—v—’\llu—‘-‘-_'—\.—L-'_"— -—"‘1—-_-—-_|I O, ———
i
0 5 (]
Blood pressure Bl cmal RPML Joad Maniza kead *
] | 25W +0 W
RSN | Time from phass HR
_ Saw_ | :02:10 108
v AutoBiP [l Time Erom stas HRE%: (of target)
B 150 . 0:02:10 63 %
Comment | FILTER ONM! (ECE distarted) —

Information in the Cardy Ergo™ window:

Icons in the upper line to start/stop monitoring and stress test

Raster, where the 12-lead ECG can be monitoring

Averaged cycles: 16s after initialization phase they appear

ST trend: continuously calculated by program

Window for manual input of blood pressure (BP)

Load diagram as a function of time

Window to show actual speed of the ergometer. RPM: rotations per minute
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Time windows to show the elapsed time from actual phase and start

Manually set load (during stress test, the load set automatically can be changed:
if manual load setting is activated, the automatic load setting is no longer active

Window to display actual heart rate (HR)

Window to display actual heart rate as a percentage of target heart rate (HR%)

HR and BP trends, Comment field

9 Routine measurement

Routine measurement:

1. Set the leads to be monitored — right-click on any part of the visualization
window to select the leads.

2. Start monitoring with the Green light icon
3. If the baseline moves, use the block function. Amplification and shift can be
set with the mouse or the arrow keys.
4. Initialization of measurement by "'lamp with green light™ icon
]
36

It does not set the load on the ergometer yet. The patient is in rest, the program
measures resting ECG of 16s and then analyses it. The results — averaged cycles,
location of ST segment, HR and HR% are shown. The ST location can be changed by
< and -> or can be modified in the "Start exercise" window. If automatic BP
measurement unit is connected to the system and it has been programmed in the
protocol, a rest BP measurement is made, before the "Start exercise™ window appears.
(During measurement the icon of manual BP measurement becomes passive.)

Start exercise

ST position

Start Cancel

5. The stress test is launched by clicking the "Start" button: the program sets the
initial load, is monitoring the ECG, calculates the HR and ST values continuously and
updates the averages. The R peak detection is signaled by "bip™ which can be switched
off by icon with notes. If the ECG is noisy, three types of filters can be switched on,
but these filters can distort the shape of the ECG. (If the filters are switched ON, the
program indicates it by a red-colored warning string.) The averages and the ST values
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are calculated from the non-filtered signals so they are not affected by the filters.

6. During exercise a comment can be edited which is stored by an "Enter".
Prompt storage of actual ECG is done by clicking the "Floppy icon". If no automatic
BP measurement unit exists it can be measured manually and input to the BP field. A
BP trend is compiled from BP data input manually.

751 Recovery phase is started by clicking the yellow bike icon.

8.6

During recovery the load is set to the value set in the protocol, typically 25W. The
reason of stopping the stress test can be written into the comment field. (Pre-edited
strings are rolling down to help this.) A warning window appears at the end of the
recovery phase set in the protocol, but the load is kept until the doctor stops the
measurement by the "red bike" icon. The doctor can observe if the actual HR returns in
4 minutes to the 110% value of the resting HR. (The program displays this)

8.u Stop measurement by red bike icon

&6

The measurement is stored automatically.

9. Exit Cardy Ergo window by

6

icon.

10 Evaluation of the stress test

Evaluation of the stress test

In the database the stress test ECG files have "ERG" extensions. Double click on the
selected measurement to see the "Results of stress test" window.
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] Results of stress test ,B F (27-02-2008 14:08:19)
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The menu items on left lover part select the different kinds of results: tables and
trends.

| Graphs |Raw ECG I Averages] S_Tlist I BF list ] Cumment:

Graphs: load, HR, BP and ST trend

Raw ECG: in every load step during exercise the pogram automatically stores an ECG
record of 4s. The manually stored ECG records can be seen in this menu, too.
Averages: in every load step during exercise the program automatically stores the
averages. The averages manually stored during stress test can be seen in this menu,
too.

ST list: in every 10s the program stores the ST values

BP list: the BP measurements stored during stress test are shown here

Comment: the comment edited during stress test are shown here. The doctor may edit
a summarizing comment after measurement at this menu item.

The results can be printed out from Results window. Put a tick to the appropriate
square in upper left part of the window to select the items to be printed out. The raw
ECG curves and the averaged ECG's are not printed out automatically (Default settings
are off). When displaying the Raw ECG and/or Averages in Result window, put a tick
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into the appropriate square in the upper left side of the window.

o

11  Functions of the icons

[v Print ST trend

‘ [v Frint load/HR trend
[v Print ST/BP takle

Functions of the icons/windows of the main window of stress test. (It appears after
patient selection.)

8] ] as] ds] 0o| || @=L wl[afn 2] -] [0 |

m’ Green lamp: starts ECG monitoring before stress test. When clicking on it,
the program starts monitoring, but the load on bike is not set. The patient waits
without bikeing.

@] o] so|sa| we]w| B p=Lirz ()0 2] o] a]@) |

i Red lamp: stops ECG monitoring

]
@& Bike with green lamp: Initializes the stress test. (Active during monitoring.)
When clicking it, the program measures ECG of 16 s, calculates averaged cycles and
location of ST and the parameters needed for signal processing. The results are
displayed. During this time the patient stays calm.

Start exercise

ST position

Start Cancel

The ST position is shown by the marker on the right side: it can be changed by< and
- keys or in the window in left side by setting the ,,ST position™.

Start Starts stress test. When clicking on it, the program sets the initial load
on ergometer. The patient should start biking.

] el éfea] w]v] @ m=Tr= w82 2 <] @ |

© 2013 Wolf Medical Ltd.




51

CardyErgo PC program, Operation Manual

H
&6 Bike with yellow lamp. Starts recovery phase at the end of stress test. When the
patient heart rate reaches the target heart rate or the stress test is to be finished due to
some reason, the program sets back the load to the value set in loading-protocol,
typically 25W. The patient may continue working for 120-240 sec in order to avoid
catalepsy. The doctor evaluates the ST changes and possible rhythm abnormalities
during recovery and rest. During recovery the doctor can stops the patient's work and
exams if the heart rate slows down to 110% of the rest heart rate. (This is displayed
continuously by the program)

Comment |End point criteria: Target HR attained j

When recovery starts the reason of finishing the exercise is to be written to the
comment field. (The program offers some possibilities, the selected or typed comment
should be terminated by Enter key in order to store it)

e o B Time scale | _Amplification @ | @ @
@ @*@‘ %‘ w"‘ w—‘ — Ej [~ store l”’g' S0be | 304 HPasd] = & @ ﬁ

]
@& Bike with red lamp. Stops stress test, stores the results.

we W : Manual setting of load. After clicking on it, the automatic setting of load is
finished. After this the load can be set manually. The value of manual change can be
set in the "Settings of ergometry” window.

; Floppy icon: Prompt ECG storage during exercise.

L
Uy . . . ..
—I: Manual starting of blood pressure measurement - if automatic BP unit is
installed.
@ | @ @
S0Rz | 35Hz HF:'E"SS: Line (50Hz), myo (35Hz) and base-line wondering filter

During stress test it is recommended to set ON. The ECG may be distorted, so a
warning is displayed. The averaged curves are not distorted as they are calculated from
non-filtered signals.

i3
Acoustic signal fro R detection: On/Off
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12 Link to SW downloads

Link to SW downloads:
http://wolfmedical.hu/Fb/Cardy_Infra/CardyErgo_e.exe for Cardy with infra, or
http://wolfmedical.hu/Fb/Cardy_ Bt/CardyErgo_e.exe for Cardy with bluetooth
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