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1 Prefacio

¡Bienvenido a utilizar el sistema de análisis de ECG de esfuerzo!
El dispositivo adopta un pensamiento de diseño avanzado y una técnica de comunicación electrónica de 
antepaís. Su interfaz amigable y su conveniente operación le brindarán una gran ayuda en su trabajo.

Aviso: lea atentamente el manual del usuario antes de utilizar el instrumento y utilícelo de acuerdo con

A solicitud del manual de usuario.
El manual del usuario presenta detalladamente los pasos de operación a los que debe prestar atención al usar 
el dispositivo, operaciones que pueden provocar anomalías, peligros que pueden dañar el dispositivo o la 
persona, etc. Consulte cada capítulo para obtener más detalles. Cualquier anomalía o daño a personas y 
máquinas que no de acuerdo con el manual del usuario para su uso, mantenimiento o almacenamiento, no 
somos responsables de la seguridad, confiabilidad y rendimiento. Tampoco somos libres de 
mantenimiento.El manual de usuario está escrito para el producto actual. En caso de modificaciones y 
actualizaciones de software, la información contenida en este documento está sujeta a cambios sin previo 
aviso.

(1) Precaución

Tenga en cuenta la seguridad y validez de la siguiente manera antes de utilizar el instrumento:

 El tipo de defensa de seguridad del instrumento es Tipo BF, alimentado internamente.
 El sistema debe ser operado por un médico profesional.

El resultado de cada medida debe ser descrito por los médicos profesionales junto con los síntomas
clínicos.

 La confiabilidad del uso del instrumento radica en si la operación y el mantenimiento están de acuerdo
con este manual.
El contenido particular sobre la restricción clínica y la contraindicación de la prueba deportiva,
consulte la literatura de medicina relacional cuidadosamente.
Aviso: Si cambia cualquier accesorio que no sea proporcionado por nuestra empresa, el sistema

error. Cualquier persona de mantenimiento sin la autorización de nuestra empresa u otra 
organización de mantenimiento reconocida por nuestra empresa no debe intentar realizar el 
mantenimiento de este instrumento.

(2) Deber del operador

 El sistema debe ser operado o mantenido por un médico profesional y debe ser conservado por una
persona especial.

 El operador debe leer el manual detenidamente antes de operar el instrumento y seguir estrictamente
las reglas de operación.

 El sistema ha considerado completamente la solicitud de seguridad en el diseño. Sin embargo, el
operador no debe descuidar el cuidado y la observación del paciente.

 Es responsabilidad del operador proporcionar la condición de uso de este instrumento a nuestra
empresa.

(3) El deber de nuestra empresa

 Nuestra empresa proporciona productos elegibles de acuerdo con el estándar empresarial.
 Nuestra empresa instalará y depurará el producto y capacitará técnicamente al operador.
 Nuestra empresa se encargará del mantenimiento del producto.
 Nuestra empresa será responsable de resolver la pregunta del cliente.
El manual está escrito por nuestra empresa, los derechos de autor pertenecen a nuestra
empresa.
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2 Resumen del producto

2.1 Resumen de propósitos

El sistema de análisis de ECG de esfuerzo consta de un dispositivo de hardware de muestreo, software 
especial y equipo de ejercicio, etc. Sus funciones incluyen muestreo sincrónico de ECG de 12 derivaciones, 
guardando los datos de todo el proceso de ejercicio, segmento ST de todo el proceso de ejercicio, revisión / 
repetición de ECG / revisión promedio de todo el proceso de ejercicio, análisis de gráficos de tendencias 
múltiples, informes imprimibles múltiples, etc. Se puede registrar el estado de ejercicio del paciente y se 
puede mostrar la función de ejercicio cardíaco. Entonces, el médico puede obtener consejos fiables sobre el 
diagnóstico.

2.2 Marco típico del sistema

La estructura típica del sistema de análisis de ECG de esfuerzo es la figura 2-1.

Fig.2-1 Marco típico del sistema

El sistema de software especial se ejecuta en la computadora host que instaló el sistema operativo Microsoft 
Windows. El dispositivo inalámbrico está conectado al host con el puerto USB. El dispositivo de ejercicio 
(por ejemplo, cinta de correr) está conectado al host con un puerto serie. El dispositivo de tensión arterial 
está conectado al host con un puerto serie. En un examen, el paciente debe usar el hardware de muestreo y 
el dispositivo de presión arterial de estrés, hacer ejercicio en el dispositivo de ejercicio, luego el anfitrión 
puede obtener datos de ECG de la caja de transmisión a través del modo inalámbrico y obtener datos de 
presión arterial del dispositivo de presión arterial de estrés y controlar los dispositivos al mismo tiempo
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Aviso: el dispositivo de tensión arterial es opcional. 

2.3 Funciones

 Cable de ECG de 12 derivaciones para recopilación y análisis de datos simultáneamente. Forma de 
onda QRS que se distingue por su alta precisión. El electrocardiógrafo durante la recopilación de datos 
se puede imprimir en línea.

 Memorización y almacenamiento simultáneo de datos del electrocardiógrafo de toda la trayectoria.
 El cambio del segmento ST durante la recopilación de datos se puede observar en el curso de la 

recopilación. Los El segmento que eligió el operador se puede ampliar, y los datos del segmento ST se 
pueden calculado.

 Se adopta la creación original avanzada de tecnología antiatasco de forma de onda de pantalla, que hace 
que el forma de onda de pantalla mucho más precisa, el detalle del electrocardiógrafo mucho más 
extruido.

 Se adopta la tecnología anti-jamming para asegurar la estabilización de la línea de base, reduciendo el 
efecto sobre electrocardiógrafo de interferencia mioeléctrica, excursión de línea de base e interferencia 
de onda eléctrica industrial.

 La máquina puede adoptar un esquema de ejercicio estándar y un esquema de ejercicio definido por el 
usuario, y la configuración aviso instantáneo de impresión y medición de presión arterial.

 El operador puede marcar eventos durante el ejercicio, la forma de onda del electrocardiógrafo de 
eventos marcados se puede comparar con la forma de onda actual, el evento se puede observar, editar e 
imprimir.

 Incluyendo la visualización e impresión de todo tipo de gráfico de tendencias. Incluyendo 
principalmente: HR, BP, METS, HR * BP, tendencia del ejercicio, nivel / influencia / pendiente del 
segmento ST / nivel 3D / J y ST / HR, etc. El gráfico de tendencia proporcionado incluyendo: gráfico de 
líneas, diagrama de columnas, gráfico de trapecios y gráfico de cuadrícula, etc.

 Retrospectiva dinámica después de que se proporciona la función de ejercicio, puede reproducir toda la 
prueba de ejercicio proceso. Durante el transcurso de la reproducción, la velocidad se puede ajustar, 
como aceleración, desaceleración, pausa y saltar.

 Con la función de revisión estática, el usuario puede buscar la forma de onda de ECG en cualquier 
momento y modificar el atributo de Complejo QRS.

 Se proporciona una potente función de gestión de casos, que incluye búsqueda avanzada de archivos, 
modificación de casos información, eliminar archivo, actualizar archivos, etc.

 Se proporciona la función de caso de importación / exportación perfecta. Los casos exportados se 
comprimen, lo que agota menos espacio en disco. Los casos comprimidos están asociados con el tipo de 
archivo del sistema operativo. Este diseño hacer que la operación de importación sea mucho más simple 
y rápida.

 Las funciones de configuración del sistema incluyen varios elementos de configuración. Por ejemplo, 
cambiar chino / inglés idioma, formato y modo de visualización de la forma de onda (12 derivaciones * 
1 pantalla / 6 derivaciones * 2 pantallas / 3 derivaciones * 2 pantallas / 3 derivaciones * 1 pantalla, etc.), 
el color de la cuadrícula de fondo y la configuración de impresión, la configuración del filtro y 
visualización de parámetros opcionales, etc.

 El sistema tiene una interfaz amigable, se puede preestablecer información múltiple de acuerdo con el 
hábito operativo de los usuarios, incluidos: IME, sugerencias sobre herramientas e información médica. 
La última configuración se memorizará y se guardará automáticamente como "configuración favorita 
del operador". Luego, la configuración se puede recuperar cuando se inicie la próxima vez.

 Se proporcionan varias herramientas útiles, que se utilizan para la gestión de equipos, información de 
casos gestión y algunas otras operaciones.

 Los equipos inalámbricos de recogida de fecha del electrocardiógrafo mejoran la capacidad 
antiinterferencias del instrumento. Y el sistema es compatible con el equipo de recolección de datos del 
electrocardiógrafo cableado.

 Circuito de protección conectado en sentido opuesto de la batería incorporada, aunque la batería está 
conectada en sentido opuesto, no puede dañar ningún equipo.

 Función de detección de salida, que hace que el estado de funcionamiento del equipo sea más claro para 
los usuarios.

 El sistema tiene la función de protección contra desfibrilación.
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3 Índice técnico primario

1 Tipo de seguridad del equipo: equipo con alimentación interna y pieza aplicada tipo BF
2 Cables de entrada: estándar 12 cables (10 electrodos)
3 Modo de entrada: protección flotante y de desfibrilación
4 Relación de rechazo de modo común (CMRR): <60dB,> 100dB (agregar filtro)
5 Constante de tiempo: ≥3.2s
6 Corriente de fuga del paciente: <10μA
7 Voltaje de calibración: 1 mV
8 Frecuencia de muestreo: hasta 1000 Hz
9 Precisión de muestreo: hasta 24 bits
10 Corriente del circuito de entrada: ≤50nA
11 Impedancia de entrada: ≥50 MΩ
12 Nivel de ruido: ≤15μVp-p
13 Respuesta frecuente: 0.05Hz ~ 150Hz (-3dB ~ +0.4dB)
14 Voltaje de polarización: ± 500 mV
15 Fuente de alimentación del transmisor: 2AA pilas alcalinas
16 Modo de comunicación: Wi-Fi
17 Demanda del ambiente de trabajo:

Temperatura: +5℃ ~ +40℃
Humedad relativa: ≤80%
Presión atmosférica: 700hPa ~ 1060hPa

18 Mantener la demanda ambiental:
Temperatura: -20℃ ~ +55℃
Humedad relativa: ≤95%
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4 Instalación y puesta en marcha del sistema

4.1 Requisitos de configuración de la computadora

CPU:
EMS memoria: 
Placa base:
Disco duro: 
Tarjeta gráfica: 
Impresora:
Pantalla:
CD-ROM:

Pentium III, Celeron (CYON)900 or advanced
128M o por encima
Se recomienda placa base de chip Intel
10G o por encima
16M o por encima
600dpi impresora laser
15 pulgadas o más
24 CD-ROM múltiple o avanzado (o sistema de almacenamiento de CD)

Sistema operativa: Microsoft Windows 2000/XP/Windows 7/Windows 8
Resolución: 
Color:

1024×768
24 dígito o superior

La configuración anterior se puede ajustar en el atributo de pantalla del sistema operativo Windows; si tiene 
alguna pregunta, consulte la Ayuda del sistema operativo Windows.

4.2 Enlace entre el instrumento de envío y el electrodo

Enlace entre el instrumento emisor y el electrodo como se muestra en la figura 4-1:

Figura.4-1 Mapa de vinculación entre instrumento y electrodo

4.3
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5 Description of Functions

Notice: During the System running, other programs shall not be opened or visited. It is strong

recommended not to run screen savers and other computer programs, which will move focus from
Stress ECG Analysis System in the settings of Windows Operation System.

5.1 Main Interface

Start the System by double click the icon of Stress ECGAnalysis System on the desktop.
After the System startup, system enters the Main interface application, as the Fig.5-1 shows.

Fig.5-1 Main Interface of the System

Main interface include:
 Quick Open: choose the former case from drop list, then click the button on its right side, and enter

Report edit interface of the corresponding case(as Fig.5-22).
 Total Archives: Shows total of current usable Cases, not including the deleted cases. The number is

the total of existent cases. Blue background represents the used disk space, white represents the
unused disk space.

 New exam: click this button to enter a new examination interface (as Fig.5-2).
 Archive: click this button to enter Archive management interface (as Fig.5-33).
 Protocols: click this button to enter Protocol Settings interface (as Fig.5-41).
 Settings: click this button to enter Configuration Settings interface (as Fig.5-44).
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 Utilities: click this button to enter Utilities interface.(as Fig.5-51)
 Exit: click this button to exit the Stress ECG analysis System.

5.2 New Exam

Click "New Exam" button, enter the new examination interface, to begin a new exercise stress ECG exam.

5.2.1 Pre-Sample State

First enter Pre-Sample state, as Fig. 5-2.

Fig.5-2 Pre-Sample

The interface including following items:
Basic information area: patient name, current protocol and Target HR.
Testing process area: testing time, stage time, exercise equipment state and current stage.
Leads off information area: Display the information of Leads off.
ECG area: Display the ECG signals which get from transmit box currently.
Parameter: estimate metabolize quantity, heart rate (includes heart rate percentage), ST segment of selected

Lead and blood pressure etc.
Control area:

Begin: Click the button and input the patient information, then enter sampling interface.
Abort: Back to main interface
Practice: Patient do adaptability practice on the Exercise device under advice of the doctor, so that the

patient can do exercise smoothly in the sampling course, and we can receive more reliable
data.
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Stop: Stop practice button is only enable at Practice stage, Sampling can not begin before stop
practice.

Softkey: Click the button, a prompt window shows up. In it, ECG Gain, ECG Speed, anti-aliasing
option, and wave filter can be set. Please refer to the following chapter for details.

Leads: Main analysis Lead can be set. The default main analysis lead is "V5".

Notice: The dialog box in Fig.5-3 occurs when the check of exercise equipment failed.

Fig.5-3 Check of exercise equipment failed

If the failure is because exercise equipment power is turn off, please turn on the power supply. Otherwise
see the "Malfunction and Maintenance" for reference please.
Choose "Yes" to continue new test, choose "No" to stop test, and back to main interface. The result is the
same as "ABORT" button, which under this interface.

Notice: The dialog box in Fig.5-4 occurs when the check of exercise blood-pressure meter failed.

Fig.5-4 Check of exercise blood-pressure meter failed

If the failure is because exercise blood-pressure meter power is turn off, please turn on the power supply.
Otherwise see the "Malfunction and Maintenance" for reference please.
Choose "Yes" to continue new test, choose "No" to stop test, and back to main interface. The result is the
same as "ABORT" button, which under this interface.

Notice: When entering the interface, the dialog box in Fig.5-5 occurs if check of transmitter fails.

This failure as Fig.5-5 may be caused by two reasons. First, Transmitter is out of power; Second, the
Transmitter is out of available range of wireless device. If it is because of the first reason, please fix battery,
and if it is because of the second reason, please move the transmitter into the available range of wireless
device.
Click "Yes" to continue new test, and click "No" to stop, and back to main interface. The result is the same
as "ABORT" button, which under this interface.
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Fig.5-5 Check of the transmitter failed

Notice: The displaying ECG and blood pressure data are not saved before click "start" button.

Current state is designed for operator to check the result of placed leads, whether the system run
smoothly, and tutor the patient to do necessary adaptability practice.

Notice: Before sampling, set "Wi-Fi receiver" as accept device in system setting of option setting

interface, please note the following:
1.When enter the interface shown in Fig.5-2, prompt of connecting to the Wi-Fi device will show, if
can not connect, will show prompt box, please connect again; if connected, then enter the
pre-sampling state.
2.The battery icon shows on the right of the Metabolize quantity in parameter display area, as
Fig.5-2.
3.When enter the interface as Fig 5-2, prompt of replacing the battery will show, if the battery isn't
enough to sample a whole case.
4.The network will intermit when the net is weak in sampling, then the prompt box will appear and
to remind user sampling again.

5.2.2 Input Patient Data

In the state of Pre-Sample, click the "start" button, Patient data dialog box occurs as Fig.5-6. You can input
the following information:
 ID.
 Section
 Name
 Sex
 Race
 DOB
 Age
 Target heart rate: The target HR can be calculated automatically according to patient’s age, calculate

formula can be amended in "Configuration settings".
 Height
 Weight
 Address
 Telephone.
 Smoking
 Diabetes
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 History of miocardial
 Hypertension
 Hyperlipidemia
 Family diseases history
 Operator
 Physician
 Indication
 Medication
 Notes

Fig.5-6 Patient Data
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Notice: Target HR can not be blank, others can be blank.

Click "OK" button after fill in the patient data, and then enter sampling interface. Click "Cancel" button
back to the pre-sample preface.

5.2.3 Sampling State

The interface sampling is different from the interface of pre-sample, as Fig.5-7:

Fig.5-7 Sampling stage

5.2.3.1 Content of Fig.5-7
 Patient: patient’s name shows here
 Protocol: this is the exercise protocol in use.
 Exercise time: exercise time starts from 00:00, till this test finish.
 Stage: here is the name of exercise stage.
 Stage time: Tied in with every stage time, at the beginning of every stage or when the load is changed

manual, the time will restart from 00:00.
 Speed and gradient of treadmill: Current state of the flat shows here.
 Leads off information: Display the information of Leads off.
 Mets: here is the estimate metabolize quantity
 HR and the percentage of target HR: the ratio is the heart rate percentage of target heart rate.

Notice: When target heart rate percentage reached 100%, it will be red.
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 ST level: Shows voltage of average wave of ST segment of current ST master displaying lead.

Notice: When ST segment elevation or depression over 0.1mv, there will be a warning icon.

 Blood pressure: display the last input or acquired blood pressure. Format: SYS/DIA. The time
acquired BP data is showed at the top right corner. The state of the BP meter is at the bottom left
corner, "OK" means the equipment is all set, blood pressure can be measured, "BUSY" Means the
equipment is busy now, blood pressure can not be measured, and the blood-pressure data can be
entered manually.

Notice: The state at the bottom left is valid when the blood-pressure equipment is available.

Notice: If receiver is set as "Wi-Fi receiver", the battery icon will show on the right of the

Metabolize quantity in parameter display area, as Fig.5-7.
5.2.3.2 Operation items
 Exercise stage

There is different title during different stage (pre-exercise stage, exercise stage, recovery stage),
including "Run" and "Recovery".
At pre-exercise stage, there is a button of "Run", click it to enter first step of exercise stage.
At exercise stage, there is a button of "Recovery", click it to enter the first step of recovery stage.

 Treadmill
Click button "Treadmill", treadmill control dialog box occur as Fig.5-8:

Fig.5-8 Treadmill Fig.5-9 Turn Off Fig.5-10 Turn On
1. Turn off:
Setting the speed and gradient at 0, which have the same function as urgency detent button. Click "Turn
off" button, a dialogue box as Fig.5-9 occurs, click button "OK", to lock the movement of treadmill.
When the treadmill is locked, click button "Treadmill" again, a dialog as Fig.5-10 occurs, click button
"Turn On", and then click button "OK", the treadmill will back to the former state of speed and gradient.
2. Next stage:
Set the scale of speed and gradient of next stage of exercise protocol. It will finish current stage ahead of
schedule, enter next step. For example, if the operator wants to overleap several preceding exercise stage in
protocol, click "next stage" button Dialog box of Fig.5-8, dialog box in Fig.5-11 occurs, then click button
"OK".
3. Keep current stage
Keeping or prolong any independent stage of exercise. For example, in the precondition of former protocol,
operator need to inspect patient condition when the treadmill kept at certain speed and gradient. Then click
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button "Hold stage" in Fig.5-8, then the dialogue box as Fig.5-12 occurs, click button "OK" in it.

Fig.5-11 Next Stage Fig.5-12 Hold Stage Fig.5-13 Stop Hold

Notice: At current condition, speed and gradient display as red character, meaning hold stage

operation.
At current condition, method of cancel this operation: click button "Treadmill", then click "Stop hold" in
the next dialogue box as Fig.5-13, then click button "OK", the speed and grade region return to former
color.

Notice: After the operation of cancel keeping current exercise stage, the treadmill back to

current phase, only when exercise time reaches prearranged time, next step will begin.
4. Manual: during process of exercise stress test, it is available to adopt manually control speed and
gradient parameter, so that we can get more exact result according to patient’s ability. Method: click button
"manual" in Fig.5-8, the dialogue box as Fig.5-14 occurs, operator can input certain speed and gradient in
it, then click button "OK".

Notice: When you choose manual control, prearranged exercise protocol is out of use, exercise

test should be operated under manual control mode. After enter recovery stage, prearrange resume
stage parameter will become effective to treadmill.
 Blood pressure input
Click button "BP", a dialogue box of blood pressure window pops up as Fig.5-15, this interface is for
inputting metrical parameter of blood pressure.
The operator can enter the blood-pressure data directly in the edit box, and click "OK".
When the blood-pressure equipment is available, click "Measure", the window will be closed, and the
system will measure blood pressure automatically, the result will be saved and displayed.
 Event
Click button"Event", a dialog box as Fig.5-16 pops up. You can choose or input an event name, then click
button "OK", the system will define an event label of this time for comparing during sampling process. The
defined event label and its corresponding ECG waveform can be viewed after test in the function of "Event
review".
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Fig.5-14 Manual Fig.5-15 BP Fig.5-16 Event
 BORG grade
Click button "BORG", a dialog box as Fig.5-17 pops out, BORG grade is patient’s subjective estimate
workload. It measures patient endeavor level. Click button "BORG", then a drop list will show to select
patient’s endeavor level. This list started from 0 to maximum figure, listing out the various endeavor level.
Choose a BORG grade, then click button "OK".
 Softkey
Click button "Softkey", a dialog box occurs as Fig.5-18, including operation of different settings: screen
ECG gain, screen ECG speed, waveform display anti-aliasing, power-frequency filter, baseline filter.
1. Screen ECG Gain
Provide gain of ECG displayed on screen, which include: 5mm/mV, 10mm/mV and 20mm/mV. Please
choose the one you need from drop list.
2. Screen ECG speed
Provide different speed for ECG on screen, which include: 12.5mm/s, 25mm/s and 50mm/s. Please choose
the one you need from list.

Notice: No matter what Screen ECG plus and Screen ECG speed adopted, system output

average compound wave by 100mm/s and 40mm/mV.

Fig.5-17 BORG Fig.5-18 SoftKey Fig.5-19 Format
3. Anti-alising of waveform
If this item is checked, the ECG waveform on screen will be displayed in high fidelity, which make the
waveform more accurate, avoid distortion caused by physics character of display screen.
4. PF filter
If this item is checked, ECG electronic signal will be transacted, wipe off power-line interference.
5. baseline wave filter.
If this item is checked, ECG electronic signal will be transacted, reduce base line excursion.
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Click button "OK" after above settings, the new settings become effective.
 Format
Click button "Format", a window as Fig.5-19 pop-up, which include parameter setup about relevant format.
These parameters are ECG format displayed on screen, the color of ECG grid, magnified ST segment main
analyze leads, synchronous display.
1. ECG format displayed on screen
Choose ECG format video mode from list, including: 3leads (3leads*1row), 6 leads (6 leads*1row), 6
leads (3 leads*2row), 12 leads (12leads*1row), 12 leads (6leads*2row), 3leads*1row, 3 leads*2row, 6
leads*1row are enacted in "Configuration settings".
2. The color of ECG grid.
Set Background color of ECG displaying on screen.
3. Magnified ST segment main analyze leads
Choose this item, the average compound wave magnified ST segment main analyze leads will be displayed
in upside of middle part on screen, ST segment level and angle of R-ST will be displayed at the same time.
4. Synchronous display.
When operator chooses magnified ST segment main analyze leads, last event or movement trend is
displayed in downside of middle part on screen. Movement trend include heart rate and ST segment trend
chart(as Fig.5-7), the last event is the ECG waveform of the last event.
 Leads:
Click button "Leads", Leads window as Fig.5-20 pop-up, choose needed ST segment main analysis lead
from the list, then click button "OK", to set ST segment analysis and magnified average compound wave
lead.
Optional leads including:
1. Choose one of 12 leads, if user does not change it, the selected one will be displayed.
2. Dynamic option: system will choose and display one of 12 leads in turn.
3. Maximum of ST segment depression/elevation: system will choose and display the Maximum of ST
segment depression or elevation.

Notice: Choose different main analysis lead, because of the each lead QRS complex is different,

the R wave is left out due to the low voltage, the measured heart rate may deviate greatly from the
correct one, then lead to the measures about ST and so on are imprecise.

Notice: The ST segment trend of selected lead as primary analysis lead be displayed in the

window of movement trend. Change of primary analysis lead of ST segment setting will take effect
next time.

 Compare
Click button "Compare", window as Fig.5-21 pop-up.
The above operation designed for change parameter, which compare with average compound wave. The
parameter be derived from former defined event and collected date in current case, choose one of the item
from list, the average compound wave of selected item become parameter for comparing. Then current
complex will display as the compare waveform displaying. If you want to cancel comparing, choose the
blank item on top of list. Click "OK" after setting.

Notice: The change of parameter become effective when next magnified ST segment main
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analysis lead waveform display.

 Finish test.

Click button "Finish" to finish sampling process, then enter report edit step.

Notice: Click button "Finish" at anytime of the exam will finish current exam, and enter report

edit interface.

Fig.5-20 Leads Fig.5-21 Compare

5.3 Report Edit

5.3.1 Report Edit for Single Case
After sampling, choose open archive in archive management, or click button "open" in main interface, we
will enter corresponding case edit interface. The interface of report edit is showed in Fig.5-22:
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Fig.5-22 Report edit

On the left side of the interface is test summary column, on the right side is operating column.
Test summary column shows statistic analysis result of test.
Summery:
 Protocol Name: The exercise protocol when sampling
 Target HR: The target heart rate of the patient
 Exam time: time between pre-exercise stage and the end of recovery stage. Format: "mm:ss".
 Max Speed : the maximum speed of treadmill in process of sampling.
 Max gradient: the maximum gradient of treadmill in process of sampling.
 Lead over ±0.1mV: the lead in which ST segment elevation/depression over 0.1mV during sampling

process.
Max Values:
 HR: The HR maximum of patient in sampling, and the time when it occurs.
 Target HR: The percentage between heart rate maximum and target heart rate.
 METs: Metabolize quantity maximum during sampling process. And the time when it occur.
 HR*BP: The HR*BP maximum and the time when it occurs.
 SYS: The patient's systolic blood pressure maximum during test and the time when it occurs.
 DIA: The patient’s Diastolic blood pressure maximum during test and the time when it occurs.
 Arrhythmia: the analysis result of arrhythmia, including: total heart beat number and times of different

kinds of Arrhythmia.
ST segment:
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 ST segment elevation maximum: during formal sampling process, patient’s ST segment elevation
maximum, its time and leads.

 ST segment depression maximum: during formal sampling process, patient’s ST segment depression
maximum, its time and leads.

 ST segment elevation change maximum: during formal sampling process, compare to pre-exercise
stage, patient’s ST segment elevation maximum, its time and leads.

 ST segment depression change maximum: during formal sampling process, compare to pre-exercise
phase, patient’s ST segment depression maximum, its time and leads.

 ST segment up slope maximum: during formal sampling process, patient’s ST segment up slope
maximum, its time and leads.

 ST segment down slope maximum: during formal sampling process, patient’s ST segment down slope
maximum, its time and leads.

 ST/HR elevation maximum: during formal sampling process, patient’s ST/HR elevation maximum its
time and leads.

 ST/HR depression maximum: during formal sampling process, patient’s ST/HR depression maximum
its time and leads.

Stage Data and chronotropic:
 Test Result: Heart Rate and Blood pressure of every stage during formal sampling process.
 Angina Index: As a parameter of Duke Score, fill in manually.
 Duke Score: A Score index acquired after exercise test of BRUCE protocol. Fill in manually.
 FAI%
 HR recovery
 HR reserve
 MET reserve
 Chronotropic

Notice: Arrhythmia data, Angina Index, FAI%, HR recovery, HR reserve, MET reserve,

Chronotropic and ST segment trend chart are just for reference, not appear in the printed summary
report.
Information of test conclusion is at the left side:
 Reason for end: reason for end of the test, according to the fact it can be exercise protocol finished,

reached target heart rate or pernicious arrhythmia, etc. this item should be filled in manually.
 Symptom: patient’s symptom during test. This item should be filled in manually.
 Conclusion: Conclusion of test should be filled in here manually
 Reviewing Physician: The Physician’s name who fills the report. This item should be filled in

manually.

Notice: All the information can be filled automatically base on the analysis result except: Duke

score, FAI%, reason of end, symptom, conclusion, report doctor. About above information, except
items of time, other information can be filled or modified manually, after that, click button "save
report" to save current result.
 Quick enter terms:
When fill in conclusion, reason and symptom, there are two ways to use Quick input items dialog box.

1. Click the button as between Reason of End item and Symptoms item, open a dialog box, then
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choose the term to enter from it, drag the term into appointed edit box. Or click button "Fill" after
choose the term, then the term will be filled in the edit box which has focus on it.

2. Right click the edit box of Reason of End, Symptoms or Conclusions, a menu pops up (as the right
figure).
Choose menu item "Input", another menu occurs, choose the item to input from the menu, then it will

be filled into the edit box.
Choose the menu item "Font", a font dialog box pops up, and in the dialog, we can set the font of the

edit box which has focus on.

Notice: After the font is changed, click button "Save", to save the setting of the edit box font.

Notice: The above method of quick enter terms can be used in archive management as the same.

In addition, trending Figure of heart rate and ST segment is on the left side.
1. List of "Select lead" can be used for change lead of displayed ST segment.
2. Item "ST over ±0.1mV", display whether ST segment of the appointed lead is over ±0.1mV, and the

duration of it.
3. The horizontal red broken line in the chart means ±0.1mV.
4. The vertical broken line means start of stages, the number represents the stage general number in

exercise protocol, gray one is pre-exercise stage, blue one is exercise stage, red one is recovery stage.
5. If ST segment over ±0.1mV occurs in current lead, there is red warning stick under corresponding

time.
6. The default display time is 30 minutes, if the whole test time is over 30 minutes, a button for page up

or page down will occurs at the right corner below trending figure.
7. Click any point in the trend chart, a window will pop-up, which displays the time of that clicked point,

heart rate, and parameter of appointed ST segment. This window will close in three seconds
automatically.

Operation column at the right side include:
 Patient Data

Click this button, then modify the information in Patient Data window, click button "OK" to save the
information, or click button "Cancel" to cancel the modify of the information and close the window.

 Review
Click this button, to enter the whole test ECG review/print interface of corresponding archive.

 Replay
Click this button, to enter the whole test ECG dynamic replay/print interface of corresponding archive.

 Average
Click this button, to browse average compound wave of whole test.

 Events
Click this button, you can browse all events defined during sampling process.

 Trends
Click this button, you can browse/print all kinds of trending chart.

 Preview
Click this button, preview the summary report for test in a new window.

 Print
Click this button, this summarize report will be printed by default printer. If set "synchronous output
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file" in option setting, system will create a photograph file in appointed format of summary report in
appointed position.

 Primary Lead
Choose Primary Lead, for analyzing the process over again.

 Reanalysis
Click this button, system will analyze the ECG data over again, which include: QRS complex
identification, creation of average compound wave, ST segment analysis, arrhythmia analysis, etc.

Notice: Reanalysis operation will lead to the manual saved date be replaced by newly analyzing

conclusion, except reason of end, symptom, conclusion, Reviewing physician.
 ST segment
Analysis mode for appointed ST segment:
1.automatic: adjust ST measure point position automatically, ie. according to different heart rate choose

different measure point, click the icon on its right side, then set the position of the measure point in the

pop-up window of ST measure position, or set it in option setting.
2.J+Xms: ST measure point will be fixed as X millisecond after J point, X is the value in the edit box on its
right side.
 ST Remeasure
Checked the button, then ST segment will be measured with the selected method. In this process, the
following analysis will not be performed again, including: QRS complex identification, creation of average
compound wave, arrhythmia analysis.

Notice: ST Re-measure will lead to manual ST relevant date be instead by new ST analysis

conclusion, but other date does not change.
 Return
Click this button to return to archives management interface. Click "ESC" Key we will get the same result.

5.3.2 Report Edit for Multi-case
Select more than one case in the archive management interface, and click "Open", then we will enter the
report edit interface as Fig.5-23.
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Fig.5-23 Report edit of multi-case

There is "Navigation" area at the top right of the interface. The total of selected archives is displayed here,
and click button "Last Archive", "Next Archive" To view the report edit interface of the selected archives.

"Last Archive" Button as , if the button is as , meaning that the first selected case is

displaying.

"Next Archive" Button as , if the button is as , meaning that the last selected case is

displaying.
Other functions on the interface are the same as report edit of single case.

5.4 Review

In the Review interface, operator can browse whole ECG waveform, as showed in Fig.5-24:
This interface includes:
 waveform display:
ECG waveform display:
1. Under single lead display mode (as Fig.5-24): top left corner is lead name. Left side of every row of
wave is time (format: "min:sec"), vertical scroll bar on right side is designed for examine waveform in
different time, scroll bar under the interface is meaningless.
2. Under all leads display mode (as Fig.5-25): time (format: min:sec") is showed on the top left corner, lead
name is on the left side of every waveform, under the waveform is periods of every heartbeat, (unit:



Page 22

millisecond), vertical scroll bar on right side is designed for view waveform of fore-and-aft leads, scroll
bar under the interface is designed for view waveform of relevant time.

Fig.5-24 Single Lead Review

Notice: Under all leads display mode, if the ECG plus is changed, the 12 leads waveform will be

displayed in different screen according to plus. Waveform of other leads can be viewed by drag the
vertical scroll bar on right side.

Notice: QRS complex marker (red dot) and its attribute abbreviation is only displayed on the top

of the main analysis lead, the meaning of the attribute abbreviation is as follows:
N normal (this word will not be displayed)
V premature ventricular beats
S premature atrial beats
L long intermission
O interfere
Del deleted

 Heart rate trend display
The heart rate trend chart displayed is static of average compound wave. the vertical real line in it represent
start position of current ECG waveform, click in this chart to display ECG of appointed time.
If the time of sampling is more than the time upper limit to display, the later part will be displayed on the
next page. Then there will be page-up and page-down button at the bottom right, click them to view the
trend chart.
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means page up; means page down

Fig.5-25 Multi-Lead Review

Notice: To all the trend chart(Except the 3D Trends), when the sampling time is more than the
upper limit time to display, the method to view the trend is the same as above.
 Navigation
This item provides three kinds of Navigation.
1. You can choose different stage from list, then ECG waveform since start of the selected stage will be
displayed.
2. You can choose Max HR, Max ST Elevation , or Max ST Depression from list for quick orientation to
display corresponding ECG waveform..
3. Choose different arrhythmia in below list, when the ECG wave will go to and show quickly.
 Gain/Speed/Lead
This item is designed for adjust ECG Gain, Speed and displayed Lead. If choose "ALL", all leads will be
displayed, or only one lead be displayed.
Right click waveform display area, you can modify the above settings.
 Measure
Click this button, and it will be pressed state, then move mouse to waveform display area, the mouse icon
will become a ruler. Press left key of mouse at the start of the waveform to measure, move mouse and a
blue rectangle frame occurs (left and right boundary represent beginning and end of time of appointed
waveform, top and bottom boundary represent start and end of the swing), move mouse to the end of
appointed waveform, loose the left key of mouse, a dialogue box pop-up, as Fig.5-26, including: Time (ms)
of blue rectangle frame, height of swing (mV), and heart rate during this period of time. Click button "OK"
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or press "ESC" to close the window, for next measure operation or other operation.

Fig.5-26 Measure Parameters

 Modify
Click this button, the button will be in pressed state, then move the mouse to waveform display area, there
is a blue rectangle frame around the mouse icon, move the blue rectangle frame to appointed QRS complex,
which need be modified, then modify its attribute by keyboard.

N modify as normal
V modify to be premature ventricular beats
S modify to be premature atrial beats
L modify to be long intermission
O modify to be interfere
Del modify as deleted

Move the blue rectangle frame by keyboard
"up" move the blue rectangle frame upward. This item can be used under single lead display

mode
"down" move the blue rectangle frame downward. This item can be used under single lead

display mode
"left" move the blue rectangle frame to left, which can adjust rectangle frame.
"right" move the blue rectangle frame to right, which can adjust rectangle frame.

 Preview
Click this button for print preview of current display ECG waveform.

 Print
Click this button, printout the ECG waveform of currently show.

 Select Print
Click this button could select "length each minute" or "length each phase" at the start, middle or end

place of ECG waveform to printout.

Notice: Print preview and print of ECG waveform in this interface is under single lead mode and

all leads mode, its plus and speed corresponds with current interface setting.
 Return
Close current Review interface, back to last interface, it can be achieved by press key "ESC", too.
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5.5 Replay

When you want the whole sampling process of a test recur, please enter the Replay interface. This function
is for recurrence a test sampling process lively, and it is useful for a special stage in exercise test.
When you enter Replay interface, a window as Fig.5-27 occur, then click button "Begin" to start up
replaying.

Fig.5-27 Replay

During replay, you can set plus, speed, filter parameter, display format and ST segment lead calculation,
etc. moreover, you can stop, pause, restart, speedup and slower retrospect process. These purposes can be
fulfilled by clicking following button.
 End: finish replaying
 Pause: Pause during replay, which is available during replaying process.
 Continue: continue replay, which is available when replaying has been paused.
 Fast: accelerate replaying, its maximum is 4 times of real speed.
 Slow: slower replaying, its minimum is 1/4 of real speed.
 Skip: in pop-up window, choose appointed time skip to, then click button "OK".
When you want to back report management interface. Click button "Return".
 Softkey: Same as in sampling
 Format: Same as in sampling
 Leads: Same as in sampling
 Compare: Same as in sampling
 Print: Same as in sampling
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 Stop print: Enable when printing

Notice: In Replay interface, the HR trend view is different from the one in Sampling.

Interface: In Replay interface, There is a vertical green line in HR trend view, it marks the
corresponding position in the HR trend view of the replay time.
Function: In Replay interface, Double click the left button of the mouse in HR trend view, the time of
replay will jump to the corresponding position of the mouse.

5.6 Average Review

In average review, you can examine, amend, print average compound waveform of whole test process. Its
interface is showed in Fig.5-28.

Fig.5-28 Average Review

In the interface, there's 6 columns to display average compound wave, every column includes:
1. Selected state: this button is on top left corner, meaning whether current compound wave be selected.
The selected compound wave can be printed by click button "print". Click this button to switch between
state of choose or not.
2. Time: on the right of selected state, end time of the compound time. namely, the compound wave is
compound of ECG data of the last ten seconds before this time.
3 ST measure point position: the button on top right corner represent the time after J point of current
compound ST measure point’s.
4. Stage position and name: this item is under the item of Time. In square brackets is the serial number
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stage and general number of all stages. Out of square brackets is the name of the stage.
5. Heart rate and percentage of target heart rate: under item of phase, above waveform display column.
6. Waveform display area: Average compound wave of all leads displays here, and corresponding ST
segment, R-ST angle of every lead.
Scroll bar on right side is to view waveform of different leads, scroll bar under the interface is to view
waveform of different time.
In every display area, base line position, J point position and ST segment measure point position of average
compound waveform in this display column can be adjusted. Method: click any part out of display area,
there will be three vertical line on displaying waveform. They represents as follows:

Blue base line position
Green J point position
Red ST measure point position

Then press key "TAB" on keyboard, you can choose different line, or you can choose it by mouse directly.
Click "left" or "right" key on keyboard, you can adjust position of enabled line, when you can change
position of this line, system will display this compound wave and its result. This operation can be
completed by dragging mouse, too.
Right click to hide three sign lines.
Setting/control area is on the right side of the interface, including:
 Gain/Speed: this item is for setting of plus/speed of the displayed average compound wave.
 Select: Options of setting selected state of average compound wave listed in the drop down list. The

selected average compound wave can be printed by click button "Print". Its options include:
1strip per minute: choose one section from every minute of all average compound wave every during test.
1strip per stage: choose one section from every stage of average compound wave during test
all: all the average compound waves are selected .
all no: None of the average compound waves is selected.
Advanced: Provide advanced choice mode, through 2 to 4 steps choice, to realize the multi-function
autofilter, as Fig.5-29.

Fig.5-29 Average review-Advanced select
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Detailed operations is as follows:
Step 1: Select needed option, options is divided into 3 types.

Type 1 is singularity choice. Including:
TOP6: Select the six average complex on the top.
TOP12: Select the twelve average complex on the top.
1strip per minute: Take minute as unit, select the top single complex waveform every

minute.
1strip per stage : Take stage as unit, select the top single complex waveform every stage.

Type 2 is multi-select, M value should be input to set the number to select. Including:
TOPM: Unconditionally select the top M average complex waveform, when this item is
selected, edit box to input M shows below the list. M is the number of selected complex.
M strip per minute: Take minute as unit, select the top M average complex waveform.
M strip per stage: Take stage as unit, select the top M average complex waveform.

Type 3 is all. It is automatically managed, and it is independent of step 2 and step 3. Including:
All: Select all the average complex waveforms, the result is showed in the result list on the
right.
All No: None of the average complex waveforms is chose, the result is showed in the result
list on the right.

Step 2: Choose filter mode, including automatic choice and by condition choice mode.
Automatic: Automatically choose according to the selected items in step 1. The result is showed
in the result list on the right.
By condition: Check this item, and the condition list of step 3 will show up in the dialog box.

Step 3: Select conditions, sort ascending or descending of five items is provided, there are ten items to
select, and the lead of the all items except heart rate can be selected. The five items are as follows.

HR: According to the items selected in step 1, take the HR as condition of judgment,
automatically select the sorted ascending/descending data.
ST: According to the items selected in step 1, take the ST as condition of judgment,
automatically select the sorted ascending/descending data.
ST change: According to the items selected in step 1, take the ST change as condition of
judgment, automatically select the sorted ascending/descending data.
ST slope: According to the items selected in step 1, take the ST sloped as condition of judgment,
automatically select the sorted ascending/descending data.
ST/HR: According to the items selected in step 1, take the ST/HR as condition of judgment,
automatically select the sorted ascending/descending data.

Step 4: Select lead. When item other than HR is selected at step 3, the lead list will show in the dialog
box, it is V5 as default.

 Print preview
Click this button to preview the appointed average compound wave.

 Print
Click this button to print appointed average compound wave by default printer.

 OK
Save modification for baseline position. Point J position, ST segment measure point position, and
back to former interface.

 Cancel
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Exit and back to former interface, this operation does not save modification for current test. This
operation can be fulfilled by button "ESC", too.

5.7 Event Review

In item of event review, you can review and edit the defined event and corresponding ECG waveform
during test process. Its interface is as Fig.5-30 shows.

Fig.5-30 Event review

There is four event ECG display area on left side, each area includes:
 Event number: on top left corner
 Event label: on top right corner
 Exercise stage and stage time: on bottom left corner
 Total time: on middle of bottom
 ECG waveform of 3 leads. In the middle of interface. The displaying lead can be set in option

setting.
Click ECG display column of event. This part will be highlight, means this event is selected.
Scroll bar on right-side is designed to view different events
Setup/control item is on the right side, including:

 Gain/Speed: this item is designed for adjusting speed and gain of displayed events.
 Lead: Set 3 leads to display in the window.
 Review: click this button, we will enter the review interface. Start of the ECG waveform is the time of

the first selected event. Double click on the event display area, we will get the same result. If no event
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is selected, we can not enter the review interface, a warning dialog box will occur.
 Modify: modify the label of appointed event, click this button, a dialog box pop up to modify the label,

click button "OK" finish the modification, or click "Cancel" to cancel the modification. If several
events is selected at the same time, the event label will be modified one by one.

 Delete: delete the selected event
 Print preview: Click this button to preview ECG waveform of the selected event.
 Print: Click this button, ECG waveform of the selected event will be printed by default printer.

Notice: Print preview and print of ECG wave in this interface is in all leads mode, which is

similar to relevant function in ECG Review interface.

5.8 Review Trends

Review trends interface is showed in Fig.5-31:
Trend chart display area is at the left side of this interface. Control area is on the right. Content in trend
chart display area changes according to operation in control area, which includes:
 Total trend chart

This item includes: HR Trend, METs Trend, Speed Trend, Gradient Trend, BP Trend, HR*BP Trend,
etc.

 ST level trends
 ST change trends
 ST angle trends

ST angle represent R-ST angle, which is the cross angle of the vertical line and the extended line of
point R and ST, which is used for estimating ST state.

 ST/HR trends
 J trends
 Single lead contrast trends

The contrast between above trends of appointed lead.
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Fig.5-31 Review Trends

 3D trend
The interface of 3D trend is as Fig.5-32.
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Fig.5-32 3D Trend

 Data type: 3D ST level, 3D ST change, 3D ST/HR or 3D J level.
 Red Color: The data that the red color represents.
 Blue Color: The data that the blue color represents.
 Lead buttons: Click a button to select the lead to display. The button is checked by default,

namely. the lead is selected. Click "All", and all Leads are selected.
 Style: Select to be Surface or Framework which is consists of curves.
 Color: Double click the colorized rectangle, a color dialog box pop up, choose the color you

want from the dialog box. The left rectangle is to set the background color, default to be black.
The right one is to set the color of font and coordinate , default to be yellow.

 Show projection: Check it to show the projection of the 3D surface on the underside.
 Smooth: Click it to avoid serrate curves.
 Show Standard: Display the meaning of the red, green and blue color (cutline).
 Reset: Back to the first state
 Cruise: Turning the Trend chart automatically, to examine the detail of the chart.
 Forward: To shorten the distance of the observer and the trend chart, similar to magnify the trend

chart.
 Backward: To minify the distance of the observer and the trend chart, similar to magnify the

trend chart.
 Turn control buttons:

turn upward; turn downward; turn to the left; turn to the right.
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Notice: In trend chart of ST segment, except 3D Trend:

Click on the chart, a vertical broken line occur, the numerical value by the line represent value of the
position in trend chart.
Right click on the chart, a vertical broken line will occur in its transverse place, the numerical value
by the line represent value of this position in trend chart.
Double click, we enter Review interface, start of ECG waveform in the Review interface is
corresponding to mouse clicked position on the trend chart.
 Preview: click this button to preview the appointed trend chart, which is to be print out.
 Print: Click this button, appointed event ECG waveform will be print by default printer.

5.9 Archive Management

The interface of Archive Management is as Fig.5-33:

Fig.5-33 Archive Management

This item includes:
 Quick search
Search for appointed case by condition in archive list. Method: Choose one of the labels "by exam time",
"by patient name" or "by notes", then input appointed condition in the edit box, the archive list will go to
the first record which is qualified.
Search for appointed case in range of time in archive list. Method: Choose one of the labels "All", "by 7
days" or "by 30 days", then input appointed condition in the edit box, the archive list will go to the first



Page 34

record which is qualified.
 Delete Archives
Check this button, then the deleted archives will show on the list. The deleted record is red, and the icon in
front of it is different.
 Case list
Cased in the Archive or searched by "advanced Search" List on it. The box on it shows the total of the
records in it.
Choose one from the list, its detail will shows in information column on the right.
We can add items to list or adjust the width and position of every displayed item. operation method: Right
click on title of display items, then a menu pop up, please choose items to display in it. Drag boundary of
item title to adjust the width of the item. Drag the item title to adjust position of the item.
Click on the title, a upwards or downwards arrow occurs by it, meaning that the list is ordered by the
content of that item.
 Details
The detail of the selected record of the case list displays in it. The details can be modified in its edit box,
and click "Save" to save the modification to the archive.
Click green arrow button on its left to hide the details or advanced search engine, and to display case list
only. When it is hide, click the green arrow button on the right of the case list, the details or advanced
search engine can be showed again.
 Quick Enter terms
Quick Enter Terms can be applied to edit "Medications", "Notes" etc. To see how to use it , please refer to
you can use quick term input dialogue box, please refer to "5.3 report edit".
 Advanced search
The content of Advanced Search displays at the same position as details, click button "Advanced Search..."
to switch between the two items. Advanced search engine is used for searching cases with complicated
condition, the result of search will displays in case list.
 Open
Open the highlight case, and enter report edit interface. Double click on the record to open will do the
same.
 History
Click this button, a dialogue box of Print History as Fig.5-34 pops up, you can view the record or print it
out again.
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Fig.5-34 Print History

 Browse
Click this button, to open the folder which includes report file of the appointed case as Fig5-35, you can
view saved report file. If the selected case does not have report picture saved, a notify window pops up.

Fig.5-35 View Report file

 Delete
Click this button to delete appointed case, detailed steps is as follows:
1. Choose the case to delete from case list.
2. Click the button "Delete", a dialog box(as Fig.5-36) for confirming pops up, choose "Yes" to delete the
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appointed case, choose "No " to cancel this operation.

Fig.5-36 Delete case

Notice: When you choose to delete case, the corresponding data file is deleted, however the case

item is not clear away, it is set as deleted.

Notice: The deleted case is beyond retrieve, please think over before delete case.

 Export
Click this button, the selected archive will be export as an exterior file, operating steps are as follows:
1. Choose the case to export in the case list.
2. Click "Export" button, a dialog box as Fig5-37 pops up for choosing the folder to save the export file:

Fig.5-37 Export archive 1

Choose the folder to save the export fill, then click button "OK"
3. Then a dialog box for export process pops up as Fig.5-38, the export result displays in the window, after
finished export, please close the window.
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Fig.5-38 Export archive 2

Notice: The export file is Compressed file of case information and case data, so it takes smaller

disk space than original case.
 Import
Click "Import" button, then import file that exported before or other files of the same kind to current case
data base. detailed steps is as follows:
1. Click "Import" button, a dialog box for selecting the file to import pops up (as Fig.5-39), choose the file
to import, then click button "Import".

Fig.5-39 Import archive-select file

2. If current case data base has contained the case to import, a dialogue box as Fig.5-40 pops up:
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Fig.5-40 Import archive-whether to overwrite

Click button "YES" to import and instead former case history. Click button "NO", then this file will not be
imported, choose "Yes To All", all repeated case in data base will be instead, choose "No To All", all
repeated input file will not be imported, choose "Cancel" to cancel this input operation.
3. Then a dialog box of import process pops up as Fig.5-38, the dialog box includes result of import, after
finished import, please close the dialog box.
 Return

Click this button, exit archive management, back to main interface.

5.10 Protocol

On interface of protocol management (as Fig.5-41), you can create, modify, import/export, delete exercise
protocol or choose an exercise protocol as current exercise protocol.
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Fig.5-41 Protocol management

This item includes:
 Set Current
Select an exercise scheme from existent protocol name list, and click button "Set Current", then the
selected exercise protocol become current default protocol, this exercise protocol will be default protocol
when you begin a new test, until you set another exercise protocol as default.
 New
You can create a new protocol in this item, detailed steps as follows:
1. Click button "New", the interface of "Protocol management" Will be in the state as Fig.5-42. Enter a
protocol name in edit box of "Protocol Name", then choose an equipment type from the list of "Equipment
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Type", and click "OK", then the new protocol is created.

Notice: Now a new protocol is created, however stages are not setup, so the creation process is

not finished, and how to set the stages will be described following.
2. Choose attribute page of "Pre-exercise" 2, Set "Total rest stage" Manually, then click "Edit" Button to
modify pre-exercise Stage Name, Time, Speed, Gradient, ECG Print and BP etc. The details will be
explained following.

Fig.5-42 New Protocol

3. Please choose attribute page of "Exercise" , then modify settings of exercise stage.
Modification of total phase number will add or delete some exercise stages, To set a stage, first, you should
choose it, then click button "Edit" or double click on the stage, as Fig.5-43, you can modify value of every
item in stage edit area underside. After finishing modification, click button "OK" to save it.

Fig.5-43 Set exercise stage

4. Please choose attribute page of "Recovery" and modify stage settings in it. The modification process is
similar to exercise stage modification.

5. Click button "Save", to save the new protocol, then the creation of a new protocol finished.
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 Import/Export
It is similar to archive import/export. The detailed settings of an exercise scheme can be export to a disk
file, and it can be import when needed.
 Delete
You can delete some protocols from current system. Choose the protocol to delete in the protocol list, then
click button "Delete".
 Save
Save the new protocol or modified protocol.
 Edit
Detailed steps of edit protocol as follows:
1. Choose protocol to modify from the "Protocol Name" list.
2. Choose attribute page of "Pre-Exercise", "Exercise" or "Recovery", to modify settings of any stage in
the items. The modification process is similar to "New" in this chapter.
3. After modification, click button "Save" to save the modified protocol.

5.11 Configuration Settings

This item provide configuration settings function for the system, its interface is as Fig.5-44:

Fig.5-44 Configuration Settings

This chapter include: system settings. Testing & analysis settings, Display settings, print settings, interface
settings. Miscellaneous settings and glossary edit function.
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5.11.1 System Settings

This item includes settings of equipment, hospital information, pre-define information, as Fig.5-44, details
is as follows:
 Equipment: name of equipment which is linked and using, you must choose correct name for exercise

equipment, which is linked with computer, and insure link port setup correct on the right of this item.
 Receiver: type of receive equipment includes: Wireless Receiver, Wired Receiver, Demo File and

Wi-Fi Receiver

Notice: Demo file is for demonstrating product function. If Demo file is selected, during sampling

data process, source of ECG data is from demonstration file, but not acquired from wireless/wired
receiver equipment.
 NIBP: when you choose and set exercise blood pressure equipment, choose "manual" meaning that

blood pressure measure equipment is unnecessary or inexistence. If you choose other item, you must
make sure link port on right side of this item setup correctly.

 Hospital name: please input hospital name, and this hospital name will be printed in report title.
 Doctor name: add or delete doctor name for information pre-setup.
 Section name: add or delete section office name for information pre-setup.
 Event label: add or delete event label for information pre-setup.

Above pre-setup information will appear in drop list of relevant content, you can choose it from drop
list instead of manual input.
Method to pre-setup is as follows:

Add: input appointed information on the edit box on the left, click button "Add", the information will
be add to the pre-setup information list.
Delete: choose the information to delete from pre-setup information list on left side, then click
"Delete" button, the appointed information will be removed from pre-setup information list.

5.11.2 Testing and Analysis Settings

This item includes settings for "Testing and analysis", as Fig.5-45

Fig.5-45 Testing and analysis settings
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 The Formula of Compute Target HR: input parameter to decide target heart rate calculation formula
 Filter Settings: choose digital filter for sampling process.

Choose AC filter to wipe of power-line interference.
Choose baseline filter to reduce baseline excursion.

 General analysis: choose a primary analysis lead, as the primary lead for QRS complex identification.
 ST settings

ST lead: choose a primary lead for ST segment analysis.
Next two options are mode of appointed ST segment analysis:
1. Automatism: Automatically adjust ST measure point position. Namely according to different heart rate,
choose different measure point, its position can be set in setup window for ST measure position (as
Fig.5-46), which occurs after click the button on the right of the item.
2. J+X ms: ST measure point fix as X millisecond after point J, X is decided by content on its right side.

Fig.5-46 Automatic ST Analysis settings

5.11.3 Display Settings

Interface of display settings is as Fig.5-47, including:

Fig.5-47 Display settings
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 Display: choose display mode for ECG during sampling process from the drop down list, which
including 3leads (3leads*1row), 6 leads (6leads*1row), 6leads (3leads *2rows) 12leads (12leads
*1row), 12 leads (6leads *2row). In above setup, 3leads*1row, 3leads*2row and 6leads*1row is set
according to "display leads option" on right side of this interface.

 Gain: ECG gain in sampling
 Speed : ECG speed in sampling
 Leads display: Set the display style of the leads appointed in "Display"
 Zoom ST lead: When it is checked, ST level and the R-ST Angle will be displayed, as the magnified

ST primary analysis lead is displayed.
 Sync display: when you choose magnified ST main analysis lead, you can choose display last event or

running trends below central section of screen. If "Running Trends" is checked, the heart rate Trends
and ST Trends will be displayed. If "Last Event" is checked, the ECG waveform of the last event will
be displayed.

 Use the antialias: If this item is checked, ECG waveform on screen will be displayed in high fidelity
mode, which emphasize detail, avoid distortion because of physical speciality of screen.

 The color of ECG grid: you can choose different color for ECG background.

5.11.4 Print Settings

Print setting interface is as Fig.5-48, including:

Fig.5-48 Print settings

 Paper size: the paper type for print report.
 Orientation : direction of print report.
 Sync create report files: If this item is checked, the report file will be created during printing report.

Format of report file is decided by " Types (format)".
 Type (format): choose format for report file.
 JPEG quality: this item decides picture quality when create JPEG format picture.
 Grid: choose thickness of print ECG background.
 Print scale signal: Print out the scale signal, when the ECG except the online ECG and average ECG
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is printing.
 Birthday: Select this item, the birthday will show at the print report.
 Dimidiation: Check this, and the printed ECG of segment and event will be displayed in the format of

6 leads * 2.
 Print micro-ECG for single lead: Check this item, then a micro single lead ECG waveform will be

printed under ECG segment and event ECG. This single lead is decided by appointed lead in drop list
under this item.

5.11.5 Interface Settings

Interface settings window is as Fig.5-49, it include following items:
 Use Tooltips for Buttons: open the Tooltips function. Hover the mouse on a command button for a

second, a prompt of the function of the button pop out.
 Default Input Method: turn on auto-switch input method, this item is checked, you can choose input

method, which you want from its drop down list.
 Language: choose a language for the system.
 Transparent windows: Transparence of glossary input window, print window, Case info window and

the pop-up window during testing can be setup here. If any of above items is checked, the slider is
enable to adjust the transparence, to the right means rise the transparence.

Fig.5-49 Interface settings

5.11.6 Miscellaneous Settings

Miscellaneous settings is as Fig.5-50, including:
 Units: choose units for length, weight and speed.
 BORG: choose BORG grade.
 Date format: choose format for date

YYYY-represent year, for example 1979
MM-represent month in Arabic numerals, for example 03
MMM-represent month in English abbreviation, for example Mar
DD-represent date, for example26
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Take 1979/3/26 as example, it has different formats as follows:
YYYY-MM-DD 1979-03-26
YYYY/MM/DD 1979/03/26
MM-DD-YYYY 03-26-1979
MM/DD/YYYY 03/26/1979
DD-MM-YYYY 26-03-1979
DD/MM/YYYY 26/03/1979
MMM DD, YYYY Mar 26, 1979

 Auto BP measure tip according to protocol: check this item, and the system will pops up blood
pressure input dialogue box, according to set of exercise protocol.

 Redden "RECOVERY" When HR Reach the Target HR: after you choose this item, during sampling
process, if heart rate reach target heart rate, button "Recovery" will be highlighted.

 Auto Test Finish Tip When Recovery Time Reach: Check this item, during recovery stage, if total
recovery time reaches the appointed time, a notify window pops up automatically.

Fig.5-50 Miscellaneous settings

5.11.7 Glossary Edit

Interface of glossary edit is as underside of Fig.5-41, it has function as follows:
 Add: Enter the term to add in the edit box above glossary list, then click button "Add" on its right side,

the new term will be added to glossary list.
 Delete: Choose the term to delete, then click button "Delete", the selected term will be deleted.
Content in glossary list can be used for quick enter terms dialog box of archive management, report edit.
This operation will predigest fill of case remark and conclusion. Detailed operation you can refer to
relevant content in "Archive management" and "Report Edit".

5.12 Utilities

The Utilities supplied some software tools for use, include: Import and Export Archives and Equipment
manager. The interface is as Fig.5-51:
Import And Export Archives: Import archive which store in disk into Stress ECG analysis System, and
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export archive to file or other system.
Equipment Manager: Equipment Manager can be used to test all parameter of the treadmill, and be able to
manual control it, make sure it work normally.

Fig.5-51 Utilities



Page 48

6 Instructions to Attendants

This chapter is about how to use the system for a exercise stress test. It includes following content:
Patient skin dispose
Electrode emplace
Exercise scheme and option setup
New Exam
Patient information input
Formal sampling
Final report

During practice of operation, you can modify some operation of setup according to your requirement.

6.1 Patient Skin Dispose

Patient skin dispose is very important to a successful exercise stress test. Proper treat to skin and correct
lead position is benefit to electron signal effectively, and you can get a good test result. Proper treat to skin
can restrain myoelectric interfere and baseline excursion. You can get high quality screen display and print.
Steps for skin treat are as follows:

 Shave hair on the position for lead electrode, keep well contact between skin and electrode.
 Scrape a X graph on skin with sand paper, get rid of keratose on skin. During scrape, you should

avoid overexert.
 Clean skin with alcohol
 Brush alcohol from skin with tampon, then skin is mild red.
 Put the center of electrode aim at "X" graph, press electrode forcibly, cling it to skin. During this

operation, you should avoid press the center of electrode, this may affect conductivity of
electrode.

Notice: Stickup of electrode is basic of sampling exercise stress ECG signal. Quality of electrode,

stick position and method will affect quality of ECG signal. Please read this chapter thoroughly
before first operation.

6.2 Electrode Emplace

Electrode emplace position is as Fig.6-1
V1- 4th intercostal space right border of sternum
V2- 4th intercostal space left border of sternum
V3- in the middle of line between point V2 and point V4
V4- intersect of left clavicle midline and 5th intercostal space
V5- in the middle of line between point V2 and point V4
V6- left armpit midline, correspond to V4 level
LA and RA on left and right clavicle, keep far away from main muscle.
LL- under V6, near waist. LL position can be adjusted to avoid interference from waistbelt or

others.
RL- on sternum manubrium
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Fig.6-1 Map of electrode emplace

Notice: Choose electrode of high quality, stick it onto relevant part of skin, then link with lead.

to avoid electrode falling off, you can fix it with medicine adhesive tape( notice that length of
adhesive tape be long enough. It should be arc, but not beeline.

Notice: You must not stick leads with ordinary adhesive tape, it will erode lead, reduce its

longevity.
After emplace electrode, you can enter Stress ECGAnalysis System.

6.3 Exercise Protocol and Configuration Setting

If it is first time to run the system, or you want to change current exercise protocol, please click button
"Protocol", enter protocol settings dialog box (refer to 5.10 Protocol settings). You can modify exercise
protocol or choose an exercise protocol, then click button "Return" to main interface.
If it is first time to run the system, or you want to change current configuration settings, please click
"Settings" button, enter configuration settings dialogue box (refer to 5.11 option setup). You can modify
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configuration settings, then click "OK" button back to main interface.

Notice: Before new exam run, please insure following item:

1. You have choose available exercise protocol for system.
2. You have set essential items in configuration settings, these essential items include:

 Exercise equipment and its link port
 Receiver type
 Exercise blood pressure equipment and its link port
 Hospital name

6.4 New Exam

Click button "New Exam" on main interface, system will enter ECG signal sampling mode. You can see
pre-sample interface display on screen. The ECG in this interface include following examine
1. Check for correct link and position of electrode and leads.
2. Check for interfere and base line excursion of ECG waveform.
3. If the patient can not exercise smoothly on the Exercise device, Patient may do adaptability practice
under advice of doctor during Pre-Sample stage, avoiding the interfere caused by abnormal exercise in the
sampling course.

Notice: Now, the patient should be directed to exercise on the device in the right way. When the

patient exercise on the treadmill, he should keep his hand on the armrest of the treadmill. One foot
move with the track, the other move to the opposite direction during exercise.
When the patient adapt himself to the treadmill, please remind him to keep his head raised and his
body erectly forward. Please tell the patient keep his hand and arms easy as his daily walk.
Please direct the patient to reduce movement of his body other than his legs, and keep shorter
distance between his body and the front end of the treadmill. The movement of patients other than
his legs may bring strong interfere signals.

Notice: If necessary, you should dispose patient’s skin or emplace again. (refer to 6.1 treat with

patient skin and 6.2 electrode emplace)

6.5 Input of Patient’s Information

When you are satisfied with the Pre-Sample ECG waveform, please click "START" button and start real
data sampling operation. Before formal memorize experiment data, you should input the patient individual
information. Patient data input dialogue box will pop up , you can input patient’s information in it.

Necessary information:
Target heart rate

Suggested item:
Case ID.
Name

Other information can be input or modified after finishing sampling operation.
After information input, click "OK" button, system will begin exercise stress test, and enter formal
sampling stage.
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6.6 Formal Data Sample

When you enter formal data sample stage, the stage name, time, heart rate and ST level is displayed on
screen real time.

Notice: Pay attention to red warning information or notify, when you can not understand its

meanings and insure patient’s security, please stop exercise stress experiment.

Notice: Under emergency, you can stop running machine by click emergency stop button.

During pre-exercise stage:
 Define event label, mark patient’s ECG signal under repose state.
 Measure and record patient’s blood pressure level under repose state. If measure blood pressure

manual, please input its result after measure.
 At this time set waveform display mode and format option.

After entering the exercise stages, the treadmill will run with the set speed and gradient.

Notice: You must insure patient keep his/her leg on running machine, and patient’s security

when entering exercise phase.
After get target of exercise phase, click "RECOVERY" button, enter recovery stage. Otherwise when
current exercise scheme all finished, system will enter recovery stage automatically,
When you get the target of recovery stage, click "FINISH" Button to end current exercise stress ECG test,
system will enter report edit interface automatically. Or when recovery stage of current exercise is finished,
system will end exercise stress ECG test automatically, enter report edit phase.

Notice: These operations can be operated during every phase of formal collect process

Blood pressure measure and input
Define event label
Modify ST segment primary analysis lead
Set waveform compare
Modify setup of display and format
Print ECG at real time

: Refer to instruction manual/booklet.

6.7 Final Report

In the interface of report edit, you can browse test data, input conclude reason, symptom and the
conclusion of this exercise stress ECG test. You can print it after report edit.
Entering static state review interface, choose and print representative ECG waveform.
Entering trend review interface, choose and print representative trend chart.
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7 Attention

7.1 Installation

 Please read install and start chapter of user manual carefully before install this equipment, or you may
damage the equipment.

 Accessories supplied by other company may not put into use.
 You must make sure computer is compatible before install software, or the software does not work or

display abnormally.

7.2 Action

 Insure leads are correct before start.
 Indoor temperature should be above 16℃, avoid myoelectric interfere because of cold.
 Dispose patient’s skin according to this user manual before emplace electrode.
 Position of electrode, refer to 6.2 electrode emplace.
 You should use one-off ECG electrode, and its quality up to YY/T 0196-94 regulation.
 Every time before operation, operator should check whether leads is physical damaged, if so, please

insure reliability of leads in time.
 Do not put electronic equipment near this equipment, or it will make strong electronic interfere.
 We suggest AA alkalescence battery for emission equipment (for instance: FUJIAN NANFU battery).

Please take the batteries out in time after exercise stress test.
 During the exam, be sure that two or more medical personal is at present, one of them wholly keep an

eye on the state of the patient, and be ready for emergency dispose at any moment.
 In the room which the product is installed, Please keep defibrillator and the blood-pressure meter in

stock, and also some necessary first aid medicine kept present and in period of valid.
 The product can not apply to the heart directly, the ECG signal come from the body surface. And also

the product can not use along with high frequency operation device.

7.3 Maintenance

 This equipment should avoid high temperature, solarization, humidification, dust, and bump, please
cover the equipment with dustproof cover after operation.

 Core of leads is damageable, please avoid pull forcibly or wring when using it.
 Every time after testing for 50 persons, leads should be cleaned by cotton fabric. Detergent contain

alcohol must not be used, it will reduce longevity of lead, please disinfect leads with ultraviolet
radiation light.

 If this system unused for a long time, please take receive equipment down, take battery out of
emission equipment, and keep the equipments in appropriate way, avoid damage to equipment.

7.4 Transport and Storage

 The packed product can be transported by ordinary conveyance, and can not be transported mixed
with toxic, harmful, corrosive material.

 Storage: The packed product should be stored in room with no corrosive gases and good ventilation.
Temperature:-20℃ ~ +55℃; Relative Humidity: ≤90%.
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8 Malfunction and Maintenance

Malfunction Malfunction reason Repair method

There is only beeline in collected
waveform

One of leads falls off
Please link leads and electrode
again

Connection between lead and
recorder is not proper.

Please check the insert pin,
whether it is crook, rupture or
missing, if it is in good
condition, please connect it in
correct way.

There are strong interfere and
many artifacts in one of the
leads’ ECG waveform, ECG
record signal quality is low.

The leads are not fixed properly.
Please fix leads in correct way
according to chapter 6.2.

One-off electrode quality is low,
which leads contact badly, so
waveform is disordered

Please instead the electrode with
one-off electrode of high quality.

There are strong interfere in
waveform .
ECG signal quality is low.

Dispose of skin is not proper or
position of electrode is wrong.

Please dispose skin and emplace
electrode again according to
chapter 6.1 and 6.2, then
continue the test.

Upper limbs of patient are
overload, which make
muscle-electricity be with error
overmuch.

Please guide patient do exercise
according to chapter 6.6

Room temperature is too low,
patient’s muscle tremble, which
causes muscle-electricity
interfere.

Please make the room
temperature above 16℃.

One-off electrode be with
low-quality, or conductor glue is
dry because of long deposit.

Please choose new electrode of
high quality.

One lead ECG waveform extent
is little, which leads difficulty in
analysis.

Lead is ruptured. Please change lead.

Emission equipment does not
work after battery be installed,
indicator light is dark.

Batteries are out of power, (or
one of batteries is out of power),
please test the battery with
multimeter.

Please change it with new
battery.

Battery and reed does not
contact entirety well, some brand
of battery’s anode (+) is too
low, so after installation, it does
not work.

Please change other brand
battery, or set sheet metal
between anode and reed.
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The installation direction of
battery is wrong.

Please install battery in right
way.

Printer does not work

Link between computer and
printer does not connect
properly, or cable of printer is
broken.

Please change cable of print,
then connect it again.

Hardware of printer is broken. Please change printer.
Soft ware of printer is broken Please install driver again.

The ECG waveform or the
background grid of the printed
report is not clear

Wrong print settings
Reset the printer, and close
options of self-regulation and
and ink cost saving mode etc.

The ink cartridge of printer is
lack of ink

Change the ink cartridge

There is something wrong with
printed report, typeface is
disordered.

Distinguish rate of printer is
setup in wrong mode.

Please set the print list with
printer management, then print it
again.

Driver of printer does not match
with printer.

Uninstall the wrong driver, and
install correct driver.

sampling, the check of the
exercise equipment or BP
instrument failed.

Equipment power off or switch
of the power is off.

Turn on the power before put the
system into use.

The connect port is wrongly
setted.

Reset the connect port in option
settings

The connect route between the
equipment and the host
computer is failure.

Change the connect route
between the equipment and the
host computer

The equipment itself is
somewhere wrong.

Maintain the equipment.
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