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1. Safety

1.1. Safety Information

1.1.1. Manual conventions

The following information is used in this manual to emphasize alarming about patient or

equipment related information or potential risks, and users should pay attention to:

DANGER

You should be aware of urgent dangers, if not avoided, they may result in death,

serious personal injury or property damage.

WARNING

Indicates a potential hazard or unsafe practice that, if not avoided, could result in

death or serious injury.

CAUTION

Indicates a potential hazard or unsafe practice that, if not avoided, could result in

minor personal injury or product/property damage.

NOTE

Emphasize important considerations 、 provides application tips or other useful

information to ensure that you get the most from your product. This information will

affect how to use this manual and this product, or be used to provide some additional

information such as detailed explanations, alarms or reminders.

1.1.2. Dangers

This equipment does not involve information on the level of danger.

1.1.3. Warnings

WARNING

� For clinical monitoring of patients, only professional clinicians or fully-trained nurses

are allowed to use in designated use occasions.

� Before putting the system into operation, the operator must verify that the equipment,

connecting cables and accessories are in correct working order and operating condition.

� To avoid explosion hazard, do not use the equipment in the presence of oxygen-rich

atmospheres, flammable anesthetics, or other flammable agents.

� The user should set the alarm according to the actual situation of the patient, and
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ensure that the monitor can emit an alarm sound when the alarm is triggered.

� Do not come into contact with the patient, beds and other medical electrical equipment

during defibrillation, otherwise serious injury or death could result.

� The user should ensure the safety of the patient being monitored when the monitor is

shared with electrosurgical equipment.

� To avoid risk of electric shock, the equipment must only be connected to mains power

with protective earth. If a protective earth conductor is not provided, operate it on

battery power, if possible.

� This device should not be used in the presence of magnetic resonance imaging (MRI)

equipment, otherwise the induced current will cause burns to the patient.

� If the equipment does not work normally, please do not perform maintenance by

yourself. Contact Witleaf authorized to repair the equipment. The authorized

maintenance personnel can obtain the corresponding information from Witleaf,

including circuit diagrams, component lists, etc.

� Do not open the equipment housings in order to reduce the danger of electric shock. All

servicing and future upgrades must be carried out by trained and authorized personnel.

otherwise it may cause equipment safety issues.

� The physiological data and alarm messages displayed on the equipment are for

reference only and cannot be directly used for diagnostic interpretation.

1.1.4. Precautions

CAUTION

� Use only parts and accessories specified in this manual to ensure the safety of operators

and users.

� Before use, the user must check the equipment and cables for no obvious damage that

may affect patient safety or instrument performance. The recommended inspection

cycle is once a day. If obvious damage is found, replace the damaged part before use.

� Users should pay attention to whether the patient will cause biological incompatibility

or toxicity due to consumables.

� Disposable accessories can only be used once, and repeated use may cause performance

degradation or cross-infection.

� At the end of its service life, the equipment, as well as its accessories, must be disposed

of in compliance with the guidelines regulating the disposal of such products. If you

have any questions concerning disposal of the equipment, please contact us.

� Before connecting the monitor to the power supply, please confirm that the voltage and
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frequency of the power supply comply with the equipment label or the requirements

specified in this manual.

� Always install or carry the equipment properly to avoid damage caused by drop, impact,

strong vibration or other mechanical force.

� Magnetic and electrical fields are capable of interfering with the proper performance of

the equipment. Ensure that the installation and use environment of this instrument is

free from strong electromagnetic interference, such as wireless transmitters or mobile

phones.

NOTE

� Dispose of the package material as per the applicable waste control regulations. Keep it

out of children’s reach.

� Before use, the user should check whether the instrument and its accessories can work

normally and safely.

� Put the equipment in a location where you can easily view, operate and maintain the

equipment.

� Keep this manual in the vicinity of the equipment so that it can be obtained

conveniently when needed.

� This manual describes all features and options. Your equipment may not have all of

them.

� Do not operate this equipment outside the limits of the operating environment,

otherwise it will cause the equipment to work abnormally. The operating environment

is limited as follows:

� Working temperature: 5℃～40℃；

� Relative humidity: 15%～95%( noncondensing)；

� Atmospheric pressure: 70.0kPa ～ 106.0kPa；

� Voltage: 100～240V；

� Rated power: 60VA；

� All illustrations provided in this user manual are for reference only, and the actual

product may not be exactly the same as the illustrations.
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1.2. Equipment Symbols

Power On/Off General Warning Sign

Alternating Current（AC）
DEFIBRILLATION-PROOF

TYPE CF APPLIED PART

Direct Current

Descrip�on of the

applica�on components are

BF type, F-type isolated

(floa�ng) applica�on part.

Alarm Stop Equipotentiality

Alarm Pause Audio Off

Alarm Reset Nurse Call Interface

NIBP Measure Network Interface

Graphical Record USB Connector

Freezes Waveforms Gas Inlet

Refer to Instruction

Manual/Booklet
Gas Outlet
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1.3. Transport symbol

Fragile: Handle with care

Temperature Conditions:

Do not expose the product

to an environment that

exceeds the displayed

temperature limit

Afraid of Rain Location: Here up

Humidity Storage

Conditions: Do not

expose the product to an

environment that exceeds

the displayed humidity

value

Stacking Limit: up to 3

layers

The atmospheric pressure

during transportation shall

not be higher than

106KPa or lower than

57.3KPa
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2. Equipment Introduction

2.1. Introduction

2.1.1. Safety Information

The patient multi-parameter monitor is used by medical institutions for the purpose of monitoring,

collecting and processing information from the patient, providing the patient’s ECG, respiration

(RESP), blood oxygen saturation (SpO2), pulse (PR), body temperature (TEMP), non-invasive

blood pressure (NIBP), end-breathing carbon dioxide (ETCO2), invasive blood pressure

(IBP) ,Anesthesia awareness index (Ai), EMG, BURST inhibition ratio (BSR), EEG, and EEG

quality index (SQI) are used for monitoring.

This monitor is used by professional clinicians or under the guidance of professional

clinicians inhospitals or healthcare environments.

2.1.2.Contraindications

Not yet clear.

2.1.3. System Components

The monitor consists of the main unit, battery, bracket, parameter module, parameter module

plug-in box and accessories. See the accessories section for details.

2.2. Main Unit

2.2.1. Front view
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NO. Icon Name Description

1 Power Switch

� On: pressing this switch turns on the monitor

after the monitor is connected to AC power.

� Off: when the monitor is on, pressing and

holding this switch for 2 seconds turns off the

monitor.

2 AC Power Indicator
� On: when AC power is connected.

� Off: when AC power is not connected.

3 Battery Indicator
� On: the monitor operates on battery power.

� Flashing: low battery

4 Alarm Reset Key Reset all on-going alarm currently occurring in the monitor.

5 Alarm Pause Key Pauses or resume the current alarms.

6
Freezes Wave forms

Key
Freeze or unfreeze the waveform.

7 NIBP Start/Stop Key
Starts an NIBP measurement or stops the current NIBP

measurement.

8 Knob

� Rotation: Rotate clockwise or

counterclockwise to move the focus.

� Press: Press the knob to perform an operation,

such as entering a menu or executing a

command.

9 Displays

10 Alarm Lamp

When a physiological alarm or technical alarm occurs, this

lamp lights and flashes corresponding with the alarm priority:

� High priority alarms: the lamp quickly flashes

red.

� Medium priority alarms: the lamp slowly

flashes yellow.

� Low priority alarms: the lamp lights in yellow

without flashing.

� Low-level technical alarms: the lamp lights

off.

2.2.2. Rear view

� MN-1031-2B
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� MN-1031-3W
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NO. Icon name Description

1 Loudspeaker Hole Sound broadcasting.

2
Equipotential

Grounding Terminal

When using the monitor together with other devices, connect

their equipotential grounding terminals together to eliminate the

potential difference between them.

3 AC Power Input

4
Secondary Display

Connector

The secondary display connected to the standard VGA interface

is used for auxiliary display and monitoring through the

secondary display. The display content of the secondary display

is consistent with the main display of the monitor.

5 USB Connector Connect U disk for software upgrade.

6 Network Connector
It is a standard RJ45 connector which connects the central

monitoring system or other equipment.

7 Nurse Call Connector

It connects the monitor to the hospital’s nurse call system

through the nurse call cable. Alarms from the monitor are sent

to the nurse station through the nurse call system.

8 Radiator
The gas outlet of the monitor is convenient for the machine to

dissipate heat.

9 Label Monitor Label.

2.2.3. lateral view
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1: Slot 2: ECG connector 3: SpO2 connector 4: IBP connector

5: Temp connector 6: BP connector 7: Battery door 8: Logger

2.2.4. Parameter module slot usage

Please refer to the following process to connect and remove the module:

� Connect module: With the module properly oriented, align the module insertion guide

slot with the insertion guide. Push the module until you hear a click. Push the lock at

the bottom of the module inwards to lock the module. After inserting the module,

please confirm whether the indicator light on the module is on, if it does not light up,

please repeat the above operation.

� Remove module: Release the lock at the bottom of the module and lift up the wrench.

Pull outwards the module to remove the module.

2.2.5. Pluggable parameter module

This monitor provides many parameter mode plugin packages for users to choose:

Modu le label Descrip�on Remarks

M401B Mainstream CO2 Module Individual parameter module

M402C
TiniStream5 CO2 external

module

Individual parameter module, with module

M402B described in “Genera product

information” described in “Genera product

information”

M402E
TiniStream8 CO2 external

module

Individual parameter module, with module

M402D

iM-MA
Plugin package

Connect with mainstream CO2 module

(M401B)/TiniStream5 CO2 external module

(M402C)/ TiniStream8 CO2 external module

(M402E) and EEG Wave/Ai (Depth of

anesthesia) (PK2.087.004)

iM-SA

Plugin package, with sidestream

CO2 module M420B/M420D and

sink integrated

Plugin package, with sidestream

CO2 module M420B/M420D and

sink integrated

iM-M
Plugin package

Connect with mainstream CO2 module(M401B)

/TiniStream5 CO2 external module(M402C)

/ TiniStream8 CO2 external module(M402E)

iM-S

Plugin package, with sidestream

CO2 module M420B/M420D and

sink integrated

Connect with sidestream gas sample cannula

iM-A
Plugin package Connect with EEG Wave/Ai (Depth of

anesthesia) (PK2.087.004)
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iM-T
Plugin package, with sidestream

CO2 module M420D integrated
Connect with dry gas sample cannula

(*This plug-in package has an interface for CO2 only, with the option of connecting a

Mainstream CO2 module and a TiniStream CO2 module, see appendix A.2 for details of the

module types)

� Main view of sidestream CO2 module

� Main view of mainstream/ TiniStream CO2 module

1: Sidestream sample line connector 2: Sidestream sink base 3/9: Gas outlet

4/5/7/10: Module work indicator 6: Mainstream CO2 module interface

8: TiniStream sample line connector

2.3. Display

The display of monitor is a color high-resolution TFT LCD display, which can clearly display

various physiological parameters of the patient, waveforms, etc. The following figure shows
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the interface of the monitor in the monitoring state. The display content of the interface is

different when the monitors of different configurations are selected.

1: Patient information area 2: Time area 3: Alarm information area

4: System Information area 5: Monitoring parameter area

6: Parameter waveform area 7: Smart hot key area
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2.4. Smart hot keys

Smart hot keys are graphical hotkeys displayed at the bottom of the main screen of the

monitor, which enable you to access certain functions conveniently and quickly. Smart hot

keys are as follows:

Alarm Pause Alarm Reset

Patient

Management
Alarm Off

Alarm Setup NIBP Measure

Dynamic

Minitrends
Volume Setup

Manual Event Main Screen Setup

Main Menu Freeze

Default Main

Interface Display
Data Review

Next Page Print Setup

Previous Page
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3. Getting Started

3.1. Open the Package and Check

Before opening the packing case, please verify whether the packages are intact; If you find any

damage to the package, please do not open the package and contact the transportation company or

our company in time. Open the package and take out the monitor and accessories carefully. Keep

the package for possible future transportation or storage. Check the components according to the

packing list. Check for any mechanical damage. Check all the cables, modules and accessories. If

there is any problem, contact the distributor immediately.

WARNING

� Save the packaging material and out of the reach of children as they can be used if the

equipment must be reshipped. If the packaging materials are abandoned, be sure to observe

the applicable waste control regulations.

� The equipment may be contaminated by microorganisms during storage, transportation and

use. Before use, please verify whether the packages are intact, especially the packages of

single use accessories. In case of any damage, do not use.

3.2. Monitor Installation

WARNING

� The equipment should be installed by authorized Witleaf personnel.

� Use only installation accessories specified by Witleaf.

� If it is not evident from the equipment specifications whether a particular combination with

other devices is hazardous, please consult the Witleaf or an expert in the field. A

determination must be made that the proposed combination will not negatively affect the

devices themselves or the patient's safety.

3.2.1. Environment

Make sure that the equipment operating environment meets the specific requirements.

The use environment of the monitor should also reasonably avoid the presence of noise, vibration,

dust, corrosive or flammable, explosive substances, etc. If it is installed in a chassis, ensure that

there is enough space at the front and rear of the chassis for operation, maintenance and repair; in
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order to allow the normal circulation of air to achieve good heat dissipation, a gap of at least 5 cm

should flow out of the equipment.

When the monitor is transferred from one environment to another, due to the difference in

temperature or humidity, the monitor may have condensation. Make sure wait for the condensation

to disappear before using the monitor.

3.3. Turning on / Turning Off the Monitor

3.3.1. Turning on the Monitor

Before turn on the monitor, perform the following inspections:

1. Check the monitor, SMR and modules for any mechanical damage. Make sure that all

external cables, plugins and accessories are properly connected.

2. Connect the power cord to the AC power source. If you use a battery for power supply,

make sure that there is enough power in the battery.

3. Press the power switch on the front panel of the monitor, the screen displays the startup

screen, and how the alarm indicator and sound alarm change.

4. The startup screen disappears and enters the main interface, indicating that the startup is

successful.

3.3.2. Turning Off the Monitor

Before turn off the monitor, perform the following check:

1. Ensure that the monitoring of the patient has been completed.

2. Disconnect the cables, sensors and accessories from the patient.

3. Make sure to save or clear the patient monitoring data as required.

4. Long press the power switch to enter the shutdown state, the interface shows that the

system is shutting down.

5. The screen turns off, indicating that the shutdown is complete.

3.4. Operation and Navigation

3.4.1. Starting Monitoring a Patient

After turning on your monitor, follow this procedure to monitor a patient:

1. Decide which parameters need to be monitored or measured.
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2. Install the required modules, patient cables and sensors, and ensure that the correct

connection to the patient is made.

3. Check whether the monitor settings are correct. Especially [Patient Category] and

[Paced].

4. For more information, see corresponding measurement chapters.

WARNING

� If any sign of damage is detected, or the monitor displays some error messages,

do not use it on any patient. Contact customer service personnel approved by

Witleaf immediately.

3.4.2. Using the Key

There are three different Categories of keys in the monitor:

� Hard key: The tangible keys on the monitor are located on the front panel of the monitor

to realize the corresponding operation functions of the monitor.

� Eject key: The menu related to the task will automatically pop up on the monitor screen.

For example, when confirming certain settings, a confirmation key pops up.

� Soft key: The position where the cursor can stay on the interface. It is convenient for

users to quickly enter certain menus or perform certain operations, including:

� Parameter key: Select the parameter area or waveform area of the parameter to enter

the corresponding parameter setting menu.

� hot key: Quick hot keys at the bottom of the main screen.

3.4.3. Using the Soft Keyboard

When you click the editable box, the system will display a soft keyboard on the screen to

facilitate you to input information. You can use the navigation knob or the touchscreen to

select characters to enter data. Select the Enter key to confirm the entry and close

the soft keyboard.

3.4.4. Using the Touchscreen

You can use the touchscreen to select a screen element by pressing directly on the monitor’s

screen.

3.4.5. Using the Secondary Display
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In order to viewing or operation, the secondary display can be connected through the VGA

interface on the rear of the monitor. The secondary display and the monitor display the same

content. The display content is controlled by the monitor. The purpose of the secondary

display is only for display.

3.5. Configuring Your Monitor

3.5.1. Selecting the Language

1. Select the hot key in Main Menu turn to the [Settings]menu.

2. Select the key in [General Settings] , then select the [Language] in the

pop-up list.

3.5.2. Setting the Date and Time

1. Select the hot key in Main Menu turn to the [Settings] menu.

2. Select the key in [General Settings] , set [Date]、[Time]、[Date Format]

and [Time Format] in the pop-up [System Time] window.

3.5.3. Adjusting the Screen Brightness

1. Select the hot key in Main Menu turn to the [Settings] menu.

2. Select the key in [General Settings] , then select the [Screen Brightness]

in the pop-up list.

3.5.4. Adjusting the Volume

1. Select the hot key in Main Menu turn to the [Settings]menu.

2. Select the key in[General Settings] , then select the [Key Volume] in the

pop-up list.
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3.5.5. Setting the Monitor Information

1. Select the hot key in Main Menu turn to the [Settings]menu.

2. Select the key in [System Settings] , then select the [Device Name]、

[Department] and [Bed No.] in the pop-up list.

3.5.6. Setting the Parameter Display switch

1. Select the hot key in Main Menu turn to the [Settings] menu.

2. For the keys for selecting different parameters in [Interface Settings], you can display or

hide the waveform and parameter value of the parameter on the interface.

3.5.7. Setting the Demo Mode

1. Select the hot key in Main Menu turn to the [Settings]menu.

2. Select the key in [System Settings] , can enter or exit [Demo Mode].
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4. Managing Patients

4.1. Introduction

The patient information management system of the monitor is of great significance for

historical data review. Connect the patient to the monitor, and the monitor can display and

store the physiological data of the patient. Although the patient can be monitored without

performing the operation of receiving the patient on the monitor, this will cause the stored

historical monitoring data to not correspond to the patient one-to-one, so it is very important

to admit the patient correctly.In the case of sudden power failure, the system will

automatically switch from the network power state to the battery power supply to the monitor,

and will not lead to the interruption of monitoring work.

WARNING

� The settings of patient category and paced status always contain a default value,

regardless of whether the patient is admitted or not. Check if the setting is

correct for your patient.

� For paced patients, you must set Paced to Yes. Otherwise, the ECG arrhythmia

analysis will fail and the system will fail to alarm when the ECG signal is too

weak.

� For non-paced patients, you must set [Paced] to [No].

4.2. Admitting a Patient

1. Select the hot key in Main Menu turn to the [Patient Management] menu.

2. Select to admit a new patient. If the monitor has received the

patient, please select [OK] to discharge the current patient.

3. Complete patient information in the pop-up [Patient Information] window, especially:

� [Patient Category]: Determines the algorithm used by the monitor to process and



30

Mann Electronics India Pvt. Ltd.
R

calculate certain measurements, as well as the safety limits and alarm limit ranges

applicable to certain measurements.

� [Paced]: Determines whether the monitor displays the pacemaker pulse mark. When set

to [No], the pacemaker pulse mark will not be displayed on the ECG waveform.

4.3. Managing Patient Information

Edit patient information after a patient has been admitted, or when patient information is

incomplete, or when you want to change patient information:

1. Entering the [Patient Management] menu.

2. Select the key , then make the required changes in the pop-up

[Patient Information] window.

3. Select [OK].

4.4. Discharging a Patient

To discharge a patient:

1. Entering the [Patient Management] menu.

2. Select the key .

3. Select [OK] to discharge the patient, select [Cancel] to cancel this discharge operation.

NOTE

� Discharging a patient deletes all history data from the monitor.
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5. Screen Display

5.1. Introduction

The monitor supports a variety of styles of display interface. Select the hot key in Main Menu

, turn to the [Screen selection] menu, select the key ,

select the appropriate [Screen Category] in the

pop-up list. Supported screen Categories include:

� Standard Screen

� Dynamic Trend Screen

� oxyCRG Screen

� Big Numerics Screen

� ECG full-screen 7-guide Screen

� ECG half-screen 7-guide Screen

Through [Parameter switch] and [Parameter display switch], you can show and hide specific

parameters.

3. Select the hot key in Main Menu turn to the [Settings]menu. Select the

[User Maintenance] in [System Settings], then select [Parameter control]. On the pop-up

menu, you can set the switch state of the measurement parameter.

4. Select the hot key in Main Menu turn to the [Settings]menu. For the keys

for selecting different parameters in [Screen Settings], you can display or hide the

waveform and parameter value of the parameter on the interface.

5.2. Standard Screen
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5.3. Dynamic Trend Screen

Dynamic Trend Screen is located to the left of the corresponding waveform in the Waveform

area, can display the trend of a series of parameters in the most recent period of time. The

upper part of each trend screen shows the parameter label of the trend, and the left side shows

the scale. The time is displayed at the bottom of the Dynamic Trend Screen.

Select the Dynamic Trend Screen area, in the pop-up menu, you can:

� In the [Parameter Settings], select the parameters to be displayed.
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� In the [More Settings], select the key , then select the

appropriate time in the pop-up list.

5.4. oxyCRG Screen

Located at the lower part of the screen, oxyCRG screen consists of four trends: HR Trend,

SpO2 Trend, RR Trend and Compressed Resp. Waveform. There are hot keys at the bottom

part of the oxyCRG Screen:

� Select OxyCRG trend length

Select to time lengths:[1MIN]、[2MIN].

� Parameter Settings

Two display modes can be selected, one to display HR Trend, SpO2 Trend and RR Trend, and

the other to display HR Trend, SpO2 Trend and Compressed Resp. Waveform.

� Record

Use the recorder to output the three waveforms in the oxyCRG at the same time.

5.5. Big Numerics Screen
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Select the hot key in Main Menu ,enter the [Big Numerics] menu, Users can

choose four parameters to observe according to their needs. For parameters with waveforms, a

waveform will be displayed at the same time.

5.6. ECG full-screen 7-guide Screen
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5.7. ECG half-screen 7-guide Screen
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6. Alarms

6.1. Alarm Introduction

Alarm refers to when the patient being monitored has abnormal vital signs changes, or the

monitor itself fails and the monitoring of the patient cannot be carried out smoothly, the

monitor uses sound, light and other means to prompt the medical staff.

6.1.1. Alarm Categories

The monitor has two different Categories of alarms: physiological alarms and technical

alarms.

1. Physiological Alarms

Physiological alarms are triggered by patient measurement exceeding the parameter limits, or

by an abnormal patient condition. Physiological alarm information is displayed in the

physiological alarm area.

2. Technical alarms

Technical alarms, also called system error messages, refer to alarms that are triggered when a

certain monitoring function fails to operate normally due to improper operation or system

failure, or when the monitoring result is distorted. Technical alarm information is displayed in

the technical alarm area.

Apart from the physiological and technical alarms, the monitor can also prompt some

messages telling the system status or patient status. Reminder information is generally

displayed in the technical alarm area and the reminder information area, and the reminder

information related to arrhythmia is displayed in the physiological alarm area. In addition,

some prompt information is displayed in the parameter area, for example: the prompt

information related to NIBP is displayed in the NIBP parameter area.

NOTE

� when power alarm system, monitoring are saved before the power outage alarm.

The stored alarm information does not change with the time of outage.

� When the product power off, will not form an alarm record and file

6.1.2. Alarm Priorities
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By severity, the alarms are classified into high priority alarms, medium priority alarms

and low priority alarms.

Physiological Alarms Technical Alarms

High

Indicates that the patient is in a critical

state and may be in danger of life.

Require an immediate response, such as

arrest, ventricular fibrillation/ventricular

tachycardia, etc.

Indicates a severe device malfunction. May

not be possible to detect the critical state of

the patient, making it life-threatening, such

as low battery power.

Medium
Indicates abnormal vital signs. Require a

prompt response.

Some machine failures or misoperations

may not threaten the safety of patients, but

also affect the normal monitoring of key

physiological parameters.

Low

The patient's physical signs are

abnormal, and corresponding measures

or treatment may be needed.

Indicate a discomfort condition, a device

malfunction, or an improper operation. But

will not threaten patient safety.

6.1.3. Alarm Indicators

When an alarm occurs, the monitor indicates it to you through visual or audible alarm

indications:

� Visual Alarm: Different colors and flashing frequencies are used to prompt different

levels of alarm information.

� Alarm Description: Prompt the corresponding alarm information through the

relevant alarm area.

� Audible Alarm: Use different sound characteristics to prompt different levels of

alarms.

� Parameter flashing: When an alarm occurs for a certain physiological parameter of

the patient, the parameter value in the parameter area will flash at a frequency of

once per second, and the high or low limit of the parameter will also flash at the

same frequency, indicating that the parameter exceeds the upper limit or the lower

limit.

Among them, Visual Alarm、Audible Alarm and Alarm Description distinguishes the level of

the alarm in different ways.

Visual

Alarm
Audible Alarm

Audible

Alarm

Frequency

Alarm

Description

Alarm light

Frequency

sound pressure

level range and

measurement
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radius

High Priority

Alarms

Flash in red

with high

frequency

Du-Du-Du---Du

-Du------Du-Du-

Du---Du-Du

90ms Red, *** 2Hz
52dB-79dB

1m

Medium

Priority Alarm

Flash in

yellow with

low

frequency

Du-Du-Du 145ms Yellow, ** 0.5Hz
45dB-78dB

1m

Low

Physiological

Priority Alarm

Lights on in

yellow
Du-Du 145ms Yellow, * Always

43dB-76dB

1m

Low Technical

Priority Alarm
Lights off Du-Du 145ms Blue, * Always /

NOTE

� When multiple alarms of different priority levels occur simultaneously, the

monitor select the alarm of the highest priority to light the alarm lamp and issue

the alarm tone.

� When adjusting high-priority alarms, the alarm sound must not be adjusted less

than the ambient background sound, otherwise the alarm sound will not be

heard.

� High priority alarm, the alarm occurs in the physiological signal, , the alarm

signals at an interval of 5s.

� Medium priority alarm, the alarm occurs after the physiological signal, the

alarm signals at an interval of 10s.

6.1.4. Alarm Status Symbols

In the alarm state, the following four symbols will appear on the monitor screen to indicate

the different states of the alarm.

� indicates that all the alarms are paused.

� indicates that the alarm system is reset.

� indicates that audible alarm tones are turned off.
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� indicates that individual measurement alarms are turned off or the system is in

the alarm off status.

6.2. Setting Alarm Tone Properties

6.2.1. Setting the Minimum Alarm Volume

1. Select the hot key in Main Menu turn to the [Settings]menu.

2. Select [User Maintenance] in [System Settings], then select [Alarm Parameters] to enter

the [Alarm Parameters] window.

3. Select the key , then select a volume value in the pop-up list, the range is

0 ~ 5.

The minimum alarm volume determines the minimum value of the alarm volume setting. It is

not affected by user default configuration or factory default configuration. After the monitor is

shut down and restarted, the minimum alarm volume setting will not change.

6.2.2. Setting Alarm Volume

The alarm volume can be set in three ways:

1. Select the hot key in Main Menu turn to the [Settings]menu. Select [User

Maintenance] in [System Settings], then select [Alarm Parameters] to enter the [Alarm

Parameters] window.

2. Select the hot key in Main Menu , turn to [Volume Settings] window.

3. Select the hot key in Main Menu , then select [Other] to enter the [Other

Alarm Settings] window.

Then select the key , then select a volume value in the pop-up list, the

range is 0 ~ 5. But the minimum value cannot be lower than [Minimum Alarm Volume].
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6.2.3. Setting the High Alarm Volume

1. Select the hot key in Main Menu , then select [Others] to enter the [Other

alarm settings] window.

2. Select the key , then select a [High Alarm Volume] in the

pop-up list.

6.3. Setting Parameter Alarm Properties

Select the hot key in Main Menu , open the [Alarm Settings] window. Including

alarm settings for [Necessary Parameters], alarm settings for [Optional Parameters], settings

for [ST Segment Alarms], and alarm settings for [Arrhythmia Diagnosis and Analysis].

1. You can set the alarm low limit, alarm high limit, alarm level and alarm record for each

alarm.

2. Select [Switching Off all alarms] to close all alarms on the current page.

3. Select [Switching On all alarms] to open all current alarms.

4. Select [Auto Alarm Limit], the monitor will quickly set the alarm limit on the current

page according to the patient’s individual vital signs measurement results.

5. Select [Default Alarm Limit], the monitor will set all the alarms on the current page as the

default configuration. Decide which parameters need to be monitored or measured.

6. Select [Important Alarm On], the monitor will turn on the default alarm on the

[Arrhythmia Diagnosis and Analysis] page.

6.4. Setting alarm time

Select the hot key in Main Menu turn to the [Settings]menu. Select [User

Maintenance] in [System Settings], then select [Alarm Parameters] to enter the [Alarm

Parameters] window.

� Select the key , then select an appropriate time in the pop-up list as the
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[Alarm Pause Time].

� Select the key , then select an appropriate time in the pop-up list as the

[Alarm Delay Time].

� Select the key , then select an appropriate time in the pop-up list as

the[ST Alarm Delay Time].

6.5. Pausing Alarms

Enter the interface of single parameter, click the icon under the interface of

single parameter, the parameter will enter the alarm shutdown state, and the icon will

change to :

� Both the Visual Alarm and Audible Alarm are suspended.

� The parameter and upper/lower limit of the physiological alarm will stop flashing.

� Alarm Description will not be displayed.

� The remaining alarm pause time is displayed in the physiological alarm information area.

The default alarm pause time is 2 min. The monitor returns to the alarm after 2 minutes. To

set the alarm pause time, alarm pause time Optional: 1min, 2min, 3min, 4min, 5min, 10min,

15min, permanent.

After the alarm stops, the user clicks the icon under the single parameter

interface to cancel the alarm stop.

6.6. Switching Off Alarms

If [Alarm Pause Threshold]is set to [Permanent] (see 16.4), then uses the key on the monitor

panel or the hot key in Main Menu ,The monitor enters the

alarm off state.
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� Physiological alarms are switched off. The alarm lamp does not flash and alarm sound is

not issued.

� The parameter and upper/lower limit of the physiological alarm will stop flashing.

� The message Alarm Off is displayed in the physiological alarm information area.

� The physiological alarm information area display [Alarm Pause] with red background.

� Alarm sound of technical alarms is switched off, but alarm lamp flashes and alarm

messages are presented.

During the alarm off period, the monitor will beep continuously to indicate that the device has

turned off the alarm. The set interval range is not 10-60s, and the default interval is 30s.

After the alarm stops, the user uses the key on the monitor panel or the hot key

in Main Menu to cancel the Switching Off alarm.

WARNING

� Pausing or switching off alarms may result in a hazard to the patient.

6.7. Resetting Alarms

Select the key in Main Menu ,then reset all the alarms currently occurring in the

monitoring.

For physiological alarms, after pressing the Alarm Reset hot key, all physiological alarms will

enter the alarm reset state except for the physiological alarms related to NIBP.

� The alarm sound is silenced.

� Display symbols in the alarm status symbol area .

� A √ appears before the alarm message, indicating that the alarm is acknowledged.

� Parameter measurement value and alarm limit will still flash.

Resetting Technical Alarms:

� Display symbols in the alarm status symbol area .

� For some technical alarms, including technical alarms related to NIBP, the alarm is

silenced and a √ appears before the alarm message, indicating that the alarm is

acknowledged.
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� Some technical alarms are changed to the prompt messages.

� Some technical alarms are cleared. The monitor gives no alarm indications.

6.8. Testing Alarms

The monitor automatically performs a selftest at startup. At this time, the screen displays the

boot screen, the technical alarm indicator and the alarm indicator light up in blue and yellow

respectively, and then the alarm indicator will turn from yellow to red again, and the system

will beep “Do” at the same time as the technical alarm indicator. This indicates that the visible

and audible alarm indicators function correctly.

To further test individual measurement alarms, perform measurements on yourself or using a

simulator（Such as SpO2 or NIBP） . Adjust alarm limits and check that appropriate alarm

behavior is observed.

6.9. Actions When an Alarm Occurs

When an alarm occurs, observe the following steps and take proper actions:

1. Check the patient’s condition.

2. Confirm the alarming parameter or alarm category.

3. Identify the source of the alarm.

4. Take proper action to eliminate the alarm condition.

5. Make sure the alarm condition is corrected.
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7. ECG

7.1. Introduction

Electrocardiogram (ECG) measures the electrical activity of the heart and displays the ECG

waveform and parameter values on the screen. This monitor provides 3 / 5 / 12 lead

monitoring.

7.2. Safety precautions

WARNING

� This equipment is not intended for direct cardiac application.

� Use only the designated ECG electrodes and cables by Witleaf.

� When placing electrodes or connecting cables, ensure that there is no contact with

other conductive parts or places. In particular, make sure that all ECG electrodes are

connected to the patient.

� Check the skin at the placement electrode regularly. If there are signs of allergy,

change the electrode or change the placement location.

� Non-defibrillation type ECG cables shall not be used when patient defibrillation is

required.

� Do not touch the patient, table nearby, or the equipment during defibrillation.

NOTE

� Interference from a non-grounded instrument near the patient and ESU interference

can cause inaccuracy of the waveform.

7.3. Monitoring Procedure

7.3.1. Basic steps
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1. Skin preparation. Proper skin preparation is necessary for good ECG signal quality

at the electrode sites, as the skin is a poor conductor of electricity. To properly

prepare the skin, choose flat and less muscle areas then follow this procedure:

� Shave hair from skin at chosen electrode sites.

� Gently rub skin surface at sites to remove dead skin cells.

� Thoroughly cleanse the site with a mild soap and water solution. ((no ether and pure

alcohol, which increase skin impedance)

� Dry the skin completely before applying electrodes.

2. Attach clip or snap to electrodes prior to placement.

3. Put the electrodes on the patient.

4. Connect the electrode lead to the patient's cable.

WARNING

� Verify lead fault detection prior to the start of monitoring phase. Unplug the

ECG cable from the socket, the screen will display the error message “ECG

LEAD OFF” and the audible alarm is activated.

NOTE

� Pay attention to using the same type of electrode on the same patient to avoid

problems that may be caused by impedance differences.

7.3.2. Choosing ECG lead

Select the ECG parameter area or waveform area, and open the [ECG setting] and [ECG

alarm setting] menus.

In the [ECG setting] menu, select the button , then select the appropriate lead

type in the pop-up list.

7.3.3. Installing electrodes

� 3-leadwire

Take American Standard as an example, the

3-lead electrode placement position is as shown:

� RA: directly below the clavicle and near

the right shoulder.
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� LA: directly below the clavicle and near the left shoulder.

� LL: on the left lower abdomen

� 5-leadwire

Take American Standard as an example,

the 5-lead electrode placem ent position

is as shown:

� RA: directly below the clavicle and

near the right shoulder.

� LA: directly below the clavicle and

near the left shoulder.

� RL: on the right lower abdomen.

� LL: on the left lower abdomen.

� V: on the chest.

� 12-leadwire

Take American Standard as an example,

the 12 conductive electrodes include the limbs

and chest, the limbs should be placed on the soft

skin of both hands and feet and the chest

electrodes for the custody of the following

positions:

� V1 is between the fourth rib of the

right margin of the sternum.

� V2 is between the fourth corib of the

left margin of the sternum.

� V3 is in the middle position between

V2 and V4.

� V4 is between the fifth rib of the left

collarbone midline.

� V5 in left arm front, horizontal with V4.

� V6 in the left arm midline, horizontal position equal to V4.

� The V3R-V7R is located on the right side of the chest wall, and its position

corresponds to the left side.

� VE is located at the saber process uplift. For the back "V" lead placement,

To place the "V" electrode in one of the following locations.

� V7 is on the back left armpit rear line between the fifth rib.
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� V7R is on the back right armpit rear line between the fifth rib.

WARNING

� When using Electrosurgery equipment, leads should be placed in a position in equal

distance from Electrosurgery electrotome and the grounding plate to avoid cautery.

Electrosurgery equipment wire and ECG cable must not be tangled up.

� When using Electrosurgery equipment, never place an electrode near the grounding

plate of the Electrosurgery device, otherwise there will be a great deal of

interference with the ECG signal.

7.3.4. Checking Paced Status

It is important to correctly set the paced status before you start monitoring ECG. The paced

symbol is displayed when Paced is set to Yes. When the pacing signal is detected, the "|"

symbol is marked at the ECG waveform baseline position, which is different from the

waveform color. If Paced is set to No, there is no display in the pacing icon display area of the

monitor.

To change the pacing state in either of the following ways:

� Select the Patient Information Area, or:

� Select [main menu] → [patient information],or:

� Select the ECG numeric area or waveform area → [Other settings].

Then, select button , set [pacing] to [yes] or [no] in the pop-up menu.

If you do not set the pacing state, the monitor will give a prompt tone when detecting the

pacing pulse, the pacing icon will flash, and" please confirm whether the patient has a

pacemaker" will be displayed in the ECG waveform area. At this time, please check and set

the pacing status of the patient.

WARNING

� When connecting the ECG cable and performing an ECG test, a doctor is

required to confirm that the patient has a pacemaker.

� For paced patients, you must set Paced to Yes. Or, the monitor could mistake a

pace pulse for a QRS complex and fail to alarm when the ECG signal is too

weak. Do not rely entirely on rate meter alarms when monitoring patients with

pacemakers. Always keep these patients under close surveillance.
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� For non-paced patients, you must set Paced to No.

� The auto pacer recognition function is not applicable to neonatal patients.

� False low heart rate or false asystole alarms may result with certain

pacemakers because of pacemaker artifacts, such as electrical overshoot of the

pacemaker overlapping the true QRS complexes.

7.4. ECG Display

The following pictures show the 5-leadwire ECG monitoring interface, for reference only,

your display may be configured to look slightly different.

1: ECG lead label of the displayed waveform 2: 1mv ruler

3: ECG waveform gain 4: ECG filter mode

5: Notch filter status 6: HR value

7: Pace pulse mark 8: ECG waveform

9: HR alarm limits 10: PVC value

11: ST value

7.5. Set up the ECG

7.5.1. Choose the ECG menu

Select the ECG numeric area and waveform area, choose the [ECG setting] menu.

7.5.2. Setting ECG Alarm

In most cases, the values of heart rate and pulse rate are the same. In order to avoid triggering

heart rate and pulse rate alarms at the same time, the monitor can select one of them as the

alarm source. To set ECG alarm properties, firstly enter the [SpO2 Setting] menu, select the

[alarm source], then select:
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� [HR]: The monitor takes the heart rate as the alarm source of HR/PR.

� [PR]: The monitor takes the pulse rate as the alarm source of HR/PR.

� [Auto]: As long as ECG measurement is turned on and effective heart rate can be

obtained, the monitor will take the heart rate measured by ECG as the alarm source.

If the heart rate is not available, such as when the lead is disconnected, and a pulse

source has been opened and available, the monitor will automatically take the pulse

rate from the current measurement as the pulse source and switch the pulse to the

alarm source. Then, if the heart rate can be obtained again, the monitor will

automatically restore the heart rate to the alarm source.

7.5.3. Choosing the ECG Lead Type

In [ECG setting], choose , set [Lead Type].

7.5.4. Setting the ECG Screen

For 5-lead ECG monitoring, in [ECG setting], choose the key , then select an

[ECG interface] from the pop-up list.

� [Normal]: There is 2-lead ECG waveform is available.

� [Full-Screen]: There is 7-lead ECG waveform is available, The waveforms of other

parameters are not displayed.

� [Half-Screen]: 7-lead half screen waveform is available.

For 12-lead ECG monitoring, only Full-Screen] is available.

7.5.5. Setting the ECG Filter

The setting of the ECG filtering mode determines how to smooth the ECG waveform.

In [ECG setting], choose the key , then select an [Filter] from the pop-up list.

� [Diagnostic]: use when diagnostic quality is required. The unfiltered ECG

waveform is displayed so that changes such as R-wave notching or discrete

elevation or depression of the ST segment are visible.

� [Monitor]: use under normal measurement conditions.

� [Surgery]: Use when the signal is disturbed by high or low frequency.

High-frequency interference usually causes high-amplitude spikes, causing the ECG

signal to appear irregular. Low-frequency interference usually results in baseline
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drift or thickening. In the operating room, selecting the [surgery] method can reduce

the false difference and the interference from the electrosurgical equipment. In

normal measurement situations, this selection may suppress the QRS wave group

and disturb the ECG analysis.

� [HARDEST]: is used with strong noise.

NOTE

� It is recom mended to monitor the patient in a [standard] way when the

interference is small.

7.5.6. Setting Notch Filter Frequency

When the filtering mode is diagnosis, the power frequency notch can be set.

� In [ECG setting], select the [Other settings], choose the key , select

[close] [50Hz] [60Hz] [50/60Hz] from the pop-up list.

7.5.7. ECG Wave Settings

Select the ECG numeric area and waveform area, choose the [ECG setting] menu.

Choose the key : Select the appropriate setting in the pop-up list. The

larger the value, the faster the scanning speed and the wider the waveform.

Choose the key : Select the appropriate setting in the pop-up list.

7.5.8. Set heartbeat volume

In [ECG setting] menu, select [Other setting], choose the key , Select the

heartbeat volume from the pop-up list.

7.5.9. Setting HR limit

In [ECG alarm setting] menu, Heart rate alarm switch, alarm low limit and alarm high limit

can be set. When the measured value of heart rate is higher or lower than the set value and the

alarm is on, the advanced physiological alarm will be triggered to prompt [HR too high] or

[HR too

low].
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When you start monitoring or the patient's heart rate or ECG waveform changes significantly,

you need to adjust the position of ISO and St points. Abnormal QRS complex is not

considered in ST segment analysis.

WARNING

� Please always ensure that the st measurement point is suitable for the

monitored patient.

To adjust the ST segment analysis points:

1. In [ST Setting] menu, choose the key , enter the [st point setting]

window, and the two vertical lines in the [ST point setting] window represent the

positions of [ISO] and [St points] respectively.

2. Select the [ISO], [J] or [ST] option and then rotate the knob to adjust each point

individually.

� The ISO-point cursor determines the position of the equipotential relative to the R

peak. Position the ISO point in the middle of the flatter part of the baseline (located

between the P and Q waves or between the P waves).

� The J point cursor determines the position of the J point relative to the R peak. He helps

to locate the ST points correctly. Position the J point at the end of the QRS group, the

beginning of the ST segment.

� "Point ST" is located at a fixed distance relative to Point J, J + 40, J + 60, and J + 80.

Move the J point cursor to the ST point in the middle of the ST segment.
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8. Respiratory

8.1. Overview

Impedance respiration is measured across the thorax. When the patient is breathing or

ventilated, the volume of air changes in the lungs, resulting in impedance changes between

the electrodes. Respiration rate (RR) is calculated from these impedance changes, and a

respiration waveform appears on the patient monitor screen.

8.2. Safety Information

WARNING

� When monitoring the patient’s respiration, do not use ESU-proof ECG cables.

� If you do not set the detection level for the respiration correctly in manual

detection mode, it may not be possible for the monitor to detect apnea. If you

set the detection level too low, the monitor is more likely to detect cardiac

activity, and to falsely interpret cardiac activity as respiratory activity in the

case of apnea.

� The respiration measurement does not recognize the cause of apneas. It only

indicates an alarm if no breath is detected when a pre-adjusted time has

elapsed since the last detected breath. Therefore, it cannot be used for

diagnostic purpose.

� If operating under conditions according to the EMC Standard IEC 60601-1-2

(Radiated Immunity 3V/ m), field strengths above 3V/m may cause erroneous

measurements at various frequencies. Therefore, it is recommended to avoid

the use of electrically radiating equipment in close proximity to the respiration

measurement unit.

8.3. Resp Display
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1: Respiration rate (RR), 2: Resp waveform, 3: Resp waveform gain, 4: Alarm limits

Select the ECG waveform area or numeric area to choose the [RESP setting] menu and [RESP

alarm setting].

NOTE

� Respiration monitoring is not for use on the patients who are very active, as

this will cause false alarms.

8.4. Placing the Resp Electrodes

Proper skin preparation is necessary for good signal quality at the electrode site, as the skin is a

poor conductor of electricity. You can find out how to deal with the skin in the ECG section.

As the Respiration measurement adopts the standard ECG electrode placement, you can use

different ECG cables(3-lead 5-lead 12-lead). Since the respiration signal is measured between

two ECG electrodes, if a standard ECG electrode placement is applied, the two electrodes

should be RA and LA of ECG Lead I, or RA and LL of ECG Lead II.

NOTE

� To optimize the respiration waveform, place the RA and LA electrodes

horizontally when monitoring respiration with ECG Lead I; place the RA and

LL electrodes diagonally when monitoring respiration with ECG Lead II.
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8.4.1. Adjust the Position of Respiratory Electrodes

If you want to measure breathing while measuring ECG, you may need to adjust the positions

of the two electrodes that measure breathing. Adjusting the standard position of ECG

electrode will lead to the change of ECG waveform and may affect ST arrhythmia analysis.

8.4.2. Cardiac activity superposition

The effect of cardiac activity on respiratory waveform is called cardiac activity superposition.

This occurs when the respiratory electrode collects impedance changes caused by rhythmic

blood flow. Correct electrodes placement can help to reduce cardiac overlay: avoid the liver

area and the ventricles of the heart in the line between the respiratory electrodes. This is

particularly important for neonates.

8.4.3. Abdominal Beathing

Some patients with restricted movements breathe mainly abdominally. In these cases, you may

need to place the left leg electrode on the left abdomen at the point of maximum abdominal

expansion to optimize the respiratory wave.
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8.4.4. Thoracic Dilatation

In clinical applications, some patients (especially neonates) expand their chests laterally,

causing a negative intrathoracic pressure. In these cases, it is better to place the two

respiration electrodes in the right midaxillary and the left lateral chest areas at the patient’s

maximum point of the breathing movement to optimize the respiratory waveform.

8.5. Select Calculation Channel

Select the key in [Resp Setting] menu, you can select [calculation Channel]

as [I] or [II].

8.6. Set Suffocation Delay

Select the key in [resp setting] menu, set suffocation delay time, When the time

of suffocation exceeds the set time, the monitor will trigger the alarm. The settings of

[suffocation delay] in Resp and CO2 modules remain linked.

8.7. Setting the Resp Waveform

Open the [Resp setting] menu:

� Select the key set waveform gain: The larger the gain, the higher

the waveform amplitude. The user sets the respiratory calculation gain according to

the current situation of the monitored patient. The higher the gain, the easier it is to

detect the respiratory wave, and the weaker the anti-interference ability.

� Select the key set scan speed: Select the appropriate setting in the

pop-up list. The larger the value, the faster the scanning speed and the wider the

waveform.
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8.8. Setting the RR Source

Select the key in [resp setting] menu, then select a source or auto in the

pop-up list.

This list displays the currently valid [RR sources]. When you select [Auto], the system

automatically selects the [RR source] according to the priority. When the current [RR source]

does not have valid measurement, the system automatically switches the [RR Source] to

[Auto].

8.9. Set Calculation Sensitivity

Select the key in [Resp setting] menu, then select a sensitivity in the

pop-up list.

8.10.Set Alarm Properties

In [Resp Alarm Setting] menu, alarm switch, alarm high limit and alarm low limit can be set.

When the measured value of respiratory rate is higher or lower than the set value and the

alarm is on, the advanced physiological alarm will be triggered to prompt [RR high limit] or

[RR low limit].
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the , then select:

� [HR]: The monitor takes the heart rate as the alarm source of HR/PR.

� [PR]: The monitor takes the pulse rate as the alarm source of HR/PR.

� [auto]: As long as ECG measurement is turned on and effective heart rate can be obtained,

the monitor will take the heart rate measured by ECG as the alarm source. If the heart

rate is not available, such as when the lead is disconnected, and a pulse source has been

opened and available, the monitor will automatically take the pulse rate from the current

measurement as the pulse source and switch the pulse to the alarm source. Then, if the

heart rate can be obtained again, the monitor will automatically restore the heart rate to

the alarm source.

9.4. Set High and Low Saturation Limits

In the [SpO2 alarm setting] menu, the alarm switch and alarm low limit can be set. When the

measured value of SpO2 is higher or lower than the set value and the alarm is on, the

advanced physiological alarm is triggered.

9.5. QRS Volume

You can select the monitor to play the pulse sound by setting the pulse volume. When you

select the pulse volume off, the monitor will stop playing the pulse sound. The setting process

is as follows:

1. Enter [SpO2 setting] menu.

2. Select the key to Set QRS Volume.
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10. SpO2

10.1. Introduction

SpO2 was measured by continuous and non-invasive pulsatile blood oxygen quantitative

method. It measures the luminous flux of specific wavelength light emitted from the sensor

light source, which is absorbed by oxygenated hemoglobin in the patient's tissue and reaches

the photodetector end of the sensor, so as to obtain blood oxygen saturation and pulse rate.

This monitor has been calibrated to display functional oxygen saturation.

1. Pleth waveform: The amplitude of Pleth waveform can directly reflect the strength of the

patient's pulse signal. The waveform is not normalized.

2. Oxygen saturation of arterial blood (SpO2): percentage of oxygenated hemoglobin in

relation to the sum of oxyhemoglobin and deoxyhemoglobin. The update frequency is

1Hz.

3. Perfusion index(PI): Perfusion index is the percentage of pulsation volume and non-

pulsation momentum caused by arterial blood flow change in blood oxygen signal. PI is

an indicator of the pulsatile strength, and also use it to assess the quality of SpO2

measurement.

� Above 1 is optimal.

� Between 0.3 and 1 is acceptable.

� Below 0.3 indicates low perfusion. Reposition the SpO2 sensor or find a better site.

If low perfusion persists, choose another method to measure oxygen saturation if

possible.

4. Perfusion bar chart: proportional to pulse intensity.

5. Set the upper and lower limits of blood oxygen saturation.

6. Pulse rate: detected pulsations per minute (derived from the pleth wave).

10.2.Safety Information
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WARNING

� Use only SpO2 sensors specified in this manual. Follow the SpO2 sensor’s

instructions for use and adhere to all warnings and cautions.

� Before use, the operator needs to verify the compatibility between the monitor,

probe and cable, otherwise it may cause injury to the patient.

� When a trend toward patient deoxygenation is indicated, analyze the blood

samples with a laboratory co-oximeter to completely understand the patient’s

condition.

� Do not use SpO2 sensors during magnetic resonance imaging (MRI). Induced

current could potentially causes burns.

� Prolonged continuous monitoring may increase the risk of undesirable changes

in skin characteristics, such as irritation, reddening, blistering or burns.

Inspect the sensor site every two hours and move the sensor if the skin quality

changes. Change the application site every four hours. For neonates, or patients

with poor peripheral blood circulation or sensitive skin, inspect the sensor site

more frequently.

NOTE

� Functional test equipment or blood oxygen simulator cannot be used to verify

the accuracy of blood oxygen saturation monitor and pulse blood oxygen probe.

The accuracy of oxygen saturation monitor and pulse oxygen probe needs to be

verified by clinical data.

� The blood oxygen probe and probe extension wire used with the monitor were

confirmed and tested for the compliance of YY 0784-2010 together with the

monitor.

10.3. Steps for SpO2 Monitoring

1. Select an appropriate sensor according to the module type, patient category and weight.

2. Clean the contact surface of the reusable sensor.

3. Apply the sensor to the patient according to the instruction for use of the sensor.

4. Select an appropriate extension cable according to the connector type and plug the cable

into the SpO2 connector.

5. Connect the sensor to the extension cable.
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10.4.SpO2 Settings

10.4.1. Open SpO2 Menu

You can select the SpO2 numeric area or waveform area to enter the [SpO2 setting] and

[SpO2 alarm setting] menu.

10.4.2. Set High and Low Saturation Limits

In the [SpO2 alarm setting] menu, the alarm switch and alarm low limit can be set. When the

measured value of SpO2 is higher or lower than the set value and the alarm is on, the

advanced physiological alarm is triggered, it indicates that [blood oxygen concentration is too

high] or [blood oxygen concentration is too low].

10.4.3. Set Sensitivity

The SpO2 value displayed on the monitor screen is the average of data collected within a

specific time. The shorter the averaging time is, the quicker the monitor responds to changes

in the patient’s oxygen saturation level. Contrarily, the longer the averaging time is, the

slower the monitor responds to changes in the patient’s oxygen saturation level, but the

measurement accuracy will be improved. For critically ill patients, selecting shorter averaging

time will help understanding the patient’s state.

In the [SpO2 alarm setting] menu, select the key , then select a sensitivity in

the pop-up list. Set [sensitivity] to [low], [medium], [high], or [maximum], and the

corresponding average time is 11 seconds, 9 seconds, 7 seconds and 5 seconds respectively.

10.4.4. Setting the Sweep Speed of the Pleth Wave

In the [SpO2 alarm setting] menu, you can set [waveform speed]. The larger the value, the

faster the scanning speed and the wider the waveform.

10.4.5. Setting the Pleth Wave Mode

In the [SpO2 alarm setting] menu, you can set [waveform mode]. It includes [trace] and [fill]

modes.

10.5.Limitations for Measurement
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If you doubt the accuracy of the measurement results, first check the patient's vital signs by

other methods, and then check the monitor and pulse oxygen probe. In operation, the accuracy

of oximetry readings can be affected by:

� External light radiation

� Movement (Patient active or passive movement)

� Diagnostic test

� Weak perfusion

� High-frequency electrical noise, Such as nuclear magnetic resonance equipment

� electrosurgical apparatus

� Concentration of nonfunctional hemoglobin, such as carbon hemoglobin（COHb）

and methemoglobin（MetHb）

� Some kind of dyes, such as methylene blue and carmine indigo 一

� Improper sensor installation or incorrect contact position of the patient

� Shock, anemia, low temperature and application of vasomotor may all cause the

arterial blood flow to reduce and hence make the measurement impossible.
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11. NIBP

11.1. Introduction

The monitor uses the oscillometric method for measuring the non-invasive blood pressure

(NIBP). It is applicable for adult, pediatric, and neonatal usage.

To understand how oscillation works, it can be compared with auscultation.

� Auscultation: The doctor listens to the blood pressure through the stethoscope and

obtains the systolic and diastolic blood pressure. As long as the arterial pressure

curve is normal, the mean pressure can be calculated from systolic and diastolic

blood pressure.

� Oscillation method: The monitor cannot listen to blood pressure. It measures the

vibration amplitude of cuff pressure. The change of blood pressure causes the

vibration of the cuff. When the amplitude is the largest, the corresponding cuff

pressure is the average pressure. After the mean blood pressure is measured, the

systolic and diastolic blood pressure can be calculated.

Simply put, auscultation measures systolic and diastolic blood pressure and calculates the

mean blood pressure. The mean blood pressure was measured by oscillation method, and the

systolic and diastolic blood pressure were calculated.

NIBP can be measured during electrosurgery and during defibrillator discharge.

The clinical significance of NIBP measurement must be determined by the physician.

11.2. Safety Information

WARNING

� Be sure to select the correct patient category setting for your patient before

NIBP measurement. Do not apply the higher adult settings for pediatric or

neonatal patients. Otherwise, it may present a safety hazard.

� Do not measure NIBP on patients with sickle-cell disease or on the limb where

skin damage has occurred or is expected.

� Use clinical judgment to determine whether to perform frequent unattended
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blood pressure measurements on patients with severe blood clotting disorders

because of the risk of hematoma in the limb fitted with the cuff.

� Do not use the NIBP cuff on a limb with an intravenous infusion or arterial

catheter in place. This could cause tissue damage around the catheter when the

infusion is slowed or blocked during cuff inflation.

� If you doubt the NIBP measurements, determine the patient’s vital signs by

alternative means, and then verify that the monitor is working correctly.

11.3. NIBP Measurement Limitations

Measurements are impossible with heart rate extremes of less than 40 bpm or greater than 240

bpm, or if the patient is on a heart-lung machine.

The measurement may be inaccurate or impossible in the following situations:

� Regular arterial pressure pulses are hard to detect.

� With excessive and continuous patient movement such as shivering or convulsions.

� With cardiac arrhythmias.

� With rapid blood pressure changes.

� With severe shock or hypothermia that reduces blood flow to the peripheries

� On an edematous extremity.

11.4.Measurement Modes

There are three NIBP measurement modes:

� Manual: measurement on demand.

� Auto: repeated measurements at set interval.

� STAT: continually rapid series of measurements over a five-minute period.

11.5. Steps for NIBP Monitoring

11.5.1. Preparing for Measurements

1. If the monitor is off, turn on the monitor.

2. Verify that the patient category setting is correct. If not, make changes.

3. Connect the air tubing to the NIBP connector on the MPM module.

4. Select the cuff, confirm that the cuff has been completely deflated, and then tie it to the
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patient's upper arm or thigh.

� Determine the patient's limb circumference.

� Select an appropriately sized cuff for the patient (The cuff is marked with the

applicable limb circumference). The cuff width should be 40% of the limb

circumference (50% for newborns) or 2 / 3 of the length of the upper arm. The

length of the inflatable part of the cuff shall be enough to surround 50 ~ 80% of the

limbs.

� Apply the cuff to the patient’s upper arm or leg and make sure the Φ marking on the

cuff matches the artery location. The cuff should fit snugly, but with enough room

for two fingers to be placed between the cuff and the patient’s arm (on adults), and

loosely on neonates with little or no air present within the cuff. Otherwise it may

cause discoloration and ischemia of the extremities. Make sure that the cuff index

line falls within the range markings on the cuff.

5. Connect the cuff to the air tubing. Avoid compression or restriction of pressure tubes.

Air must pass unrestricted through the tubing.

CAUTION

� A wrong cuff size and a folded or twisted bladder can cause inaccurate

measurements.

� Do not touch the cuff or tubing during NIBP measurement.

11.5.2. Starting and Stopping NIBP Measurements

You can use the key on the screen NIBP measurement required for quick start,

during measurement, and you can use the key on the screen stop single NIBP

measurement. You can also use the keys on the monitor panel to start or stop

NIBP measurement.

11.5.3. Changing Measuring Results

The part on the limb where blood pressure is measured shall be placed at the same level as the

patient's heart. Otherwise, the following correction methods shall be used to correct the

measurement results:

� If the cuff is higher than the heart level, the measurement result shall be increased
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1: Measurement mode

2: NIBP unit: mmHg or kPa

3: Systolic pressure

4: Diastolic pressure

5: Mean pressure displayed after measurement completed or cuff pressure displayed

during the measurement.

6: Systolic pressure alarm limits

7: Diastolic pressure alarm limit

8: Mean pressure alarm limit

If NIBP measurement fails, “XX” is displayed; if NIBP measurement is not taken, “--” is

displayed. If the measurement is stopped manually during the measurement, the last measured

value is displayed.

11.7. NIBP Settings

Select the in the NIBP parameter area to open the [NIBP setting] menu and the [NIBP alarm

setting] menu.

11.7.1. Setting the Initial Cuff Inflation Pressure

You can manually set the initial inflation pressure of the cuff. Open the [NIBP setting] menu

and select the appropriate cuff pressure value in the [initial inflation pressure].

11.7.2. Setting the NIBP Alarm Properties

In the [NIBP alarm setting] menu, you can turn on or off the alarms of systolic blood pressure,

diastolic blood pressure and average blood pressure, and set the alarm bottom limit and high
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limit of systolic blood pressure, diastolic blood pressure and average blood pressure.

11.7.3. Setting the NIBP End Tone

The monitor can issue a reminder tone at the completion of NIBP measurement. The NIBP

End Tone is off by default. You can turn on the NIBP completion tone in the [NIBP setting]

menu.

11.7.4. Displaying the NIBP List

Under general interface, dynamic trend interface and large font interface, multiple groups of

recent measurement results will be displayed, as shown in the following figure. The PR value

comes from NIBP measurement.

Under [respiratory oxygenation interface], [ECG full screen 7-lead interface] and [ECG half

screen 7-lead interface], NIBP cannot be displayed in [NIBP list].

11.7.5. Setting Pressure Unit

Select [unit setting] in the [user maintenance] menu, and the [pressure unit] can be set to

[mmHg] or [kPa] in the pop-up menu.

11.8.Auxiliary venipuncture

Users can inflate with NIBP cuff to form a pressure close to diastolic pressure, block venous

vessels and assist in venous puncture.

1. In the [NIBP setting] menu, confirm the value of [venipuncture pressure]. If not, adjust

to the appropriate value.

2. Select [start auxiliary venipuncture].

3. Puncture the vein and draw a blood sample.

4. Select the onscreen button or keys on the monitor panel

deflate the cuff. If the cuff is not deflated, the cuff will deflate automatically after a set

time.
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12. Temp

12.1. Introduction

Thermistor is used for temperature measurement, and its measurement principle is based on

that the resistance value of thermistor will change with the change of temperature.

Thermistors measure the resistance change and use it to calculate the temperature. The

monitor measures temperatures of body surface and intracavity temperature. It can

simultaneously monitor two temperature sites.

12.2. Safety Information

WARNING

� Verify probe cables fault detection before beginning of monitoring phase. When

the temperature probe cable of channel 1 or 2 is unplugged from the body

temperature probe interface, the technical alarm will be triggered, and [T1

body temperature probe falls off] or [T2 body temperature probe falls off] will

be prompted on the screen.

12.3. Temperature Measuring Steps

Please follow this procedure:

1. Select an appropriate probe for your patient according to patient category and

measured site.

2. If you are using a disposable probe, connect the probe to the temperature cable.

3. Plug the probe or temperature cable to the temperature connector.

4. Follow the probe manufacturer’s instructions to connect the probe to the patient.

5. The setting of the acknowledge alarm is applicable to the patient.

NOTE

� The monitor supports body surface and body cavity probes. Please select the

appropriate body temperature probe according to the patient type and
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8.4.4. Thoracic Dilatation

In clinical applications, some patients (especially neonates) expand their chests laterally,

causing a negative intrathoracic pressure. In these cases, it is better to place the two

respiration electrodes in the right midaxillary and the left lateral chest areas at the patient’s

maximum point of the breathing movement to optimize the respiratory waveform.

8.5. Select Calculation Channel

Select the key in [Resp Setting] menu, you can select [calculation Channel]

as [I] or [II].

8.6. Set Suffocation Delay

Select the key in [resp setting] menu, set suffocation delay time, When the time

of suffocation exceeds the set time, the monitor will trigger the alarm. The settings of

[suffocation delay] in Resp and CO2 modules remain linked.

8.7. Setting the Resp Waveform

Open the [Resp setting] menu:

� Select the key set waveform gain: The larger the gain, the higher

the waveform amplitude. The user sets the respiratory calculation gain according to

the current situation of the monitored patient. The higher the gain, the easier it is to

detect the respiratory wave, and the weaker the anti-interference ability.

� Select the key set scan speed: Select the appropriate setting in the

pop-up list. The larger the value, the faster the scanning speed and the wider the

waveform.
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measurement needs.

12.4.Temperature Display

The monitor can display the body temperature of the two channels (temp1 and temp2) and the

difference between the two temperatures (TD).

Select temp parameter area to open [temp alarm setting] menu.

12.5. Temperature Settings

Setting the Temperature Unit

Click [unit setting] in the [user maintenance] menu, and the [temperature unit] can be set to

[ºC] or [º F] in the pop-up menu.
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13. CO2

13.1. Introduction

The monitor uses infrared absorption technology to measure the CO2 concentration in the

patient's respiratory gas path. The principle is that CO2 molecules can absorb infrared light

energy of specific wavelength, and the amount of absorbed energy is directly related to the

concentration of CO2. When the infrared light emitted by the infrared light source penetrates

the gas sample containing CO2, part of the energy will be absorbed by the CO2 in the gas. On

the other side of the infrared light source, a photodetector is used to measure the remaining

infrared light energy and convert it into an electrical signal. After the electrical signal is

compared with the energy of the infrared light source and adjusted, it can accurately reflect

the CO2 concentration in the gas sample.

The following two methods are used for measuring CO2:

� Mainstream CO2 measurement: Directly insert a CO2 sensor into the patient's breathing

system.

� Sidestream/TiniStream CO2 measurement: Take a sample of the respiratory gas with a

constant sample flow from the patient's airway and analyzes it with a remote CO2 sensor

built into the Sidestream or TiniStreamCO2 module.

13.2. CO2 Display

1: CO2 waveform

2: End tidal CO2 value (EtCO2): CO2 value measured at the end of expiratory phase.

3: Fraction of inspired CO2 (FiCO2): Minimum CO2 value measured during inhalation.

4: Airway respiration rate (awRR): Number of breaths per minute.
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13.3. Identify CO2 Module

The CO2 module can be divided into side flow CO2 module, micro flow CO2 module and

mainstream CO2 module. The plug-in box is divided into three, as shown in the figure below:

1: Side flow CO2 plug-in package with sink

2: Mainstream CO2 plug-in package or plug-in sidestream CO2 plug-in package

3: Microfluidic bypass carbon dioxide plug-in package

13.4. Preparing to Measure CO2

NOTE

� CO2 measurement needs to be carried out in a well ventilated environment.

13.4.1. Sidestream CO2 Module

1. Install the water tank on the water tank fixing seat and connect the CO2 measurement

assembly.
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2. The bypass CO2 module defaults to the measurement mode. When the CO2 module is

inserted, the screen will display [CO2 starting].

3. After startup, the screen displays [CO2 sensor preheating], and the module is in the

quasi precision measurement state. At this time, the measurement can be carried out,

but the accuracy is low.

4. After preheating, the module enters the full precision measurement state.

WARNING

� Do not apply adult watertrap to the neonate patient. Otherwise, patient injury

could result.

CAUTION

� Connect the gas outlet to the scavenging system when measuring CO2 using the

sidestream CO2 module.

� The watertrap collects water drops condensed in the sample line and therefore

prevents them from entering the module. To avoid blocking the airway, empty

the watertrap container whenever half full.

� The watertrap has a filter preventing bacterium, water and secretions from

entering the module. After long-term use, dust or other substances may

compromise the performance of the filter or even block the airway. In this case,

replace the watertrap. Replacing the watertrap once a month is recommended.

NOTE

� When the CO2 monitoring function is not used, it is better not to connect the
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water tank, and set the CO2 module to standby mode to improve the service

life of the water tank and module.

13.4.2. TiniStream CO2 Module

1. Connect one end of the sample line to the TiniStream CO2 module.

2. The microfluidic CO2 module defaults to the measurement mode. When the CO2

module is inserted, the screen displays [CO2 sensor preheating].

3. After preheating, the measurement can be started.

13.4.3. Mainstream CO2 Module

1. Connect the sensor to the CO2 module.

2. The mainstream CO2 module defaults to the measurement mode. When the CO2

module is inserted, the prompt message [CO2 sensor preheating] is displayed on the

screen.

3. After preheating, connect the sensor to the gas path adapter.

4. Perform zero calibration as described in the zero calibration section.

5. After zero calibration, connect the gas circuit as shown in the figure below.

6. After confirming the tightness of the gas circuit, the measurement can be started.
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NOTE

� Always position the sensor with the adapter in an upright position to avoid

collection of fluids in the windows of the adapter. Large concentrations of fluids

at this point will obstruct gas analysis.

13.5. Settings for All CO2 Modules

13.5.1. Enter CO2 Menu

Select the CO2 numeric area or waveform area to enter the [CO2 setting] menu and [CO2

alarm setting] menu.

13.5.2. Entering the Standby Mode

The standby mode of CO2 module is associated with the standby mode of monitor:

� If the monitor enters the standby mode, the CO2 module also enters the standby

mode.

Serial number Name

1 Module connection end

2 Mainstream CO2 Module

3 Airway adapter
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� If the monitor exits the standby mode, the CO2 module will also automatically exit

the standby mode.

� The CO2 module enters or exits the standby mode without affecting the monitor.

To manually enter or exit standby mode: Select the button in the [CO2

setting] menu, Set [operation mode] to [standby] or [measurement].

13.5.3. Setting the CO2 Unit

Click [unit setting] in the [user maintenance] menu, and the [CO2 unit] can be set to [mmHg],

[%] or [kPa] in the pop-up menu.

13.5.4. Setting the Gas Compensation

WARNING

� Make sure to use the appropriate compensations. Inappropriate compensations

may cause inaccurate measurement values and result in misdiagnosis.

For the sidestream CO2 module:

1. Enter the [CO2 setting] menu.

2. Set the compensation according to the actual condition:

� [O2 concentration]

� [N2O concentration]

� [Anesthetic concentration]

For the TiniStream CO2 module, there is no need to set gas compensation.

For the mainstream CO2 module:

1. Enter the [CO2 setting] menu.

2. Set the compensation according to the actual condition:

� [Balance Gas]

� [Room Air]: When the main component of the patient's breathing gas is air.

� [N2O]: When the main component of the patient's breathing gas is N2O.

� [He]: When the main component of the patient's breathing gas is He.

� [O2 Compensation]

� [Off]: when the amount of O2 is less than 30%.

� Others: Select an appropriate setting according to the amount of O2 in the

ventilation gas mixture.

� [AG Compensation]: enters the concentration of anesthetic gas present in the
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ventilation gas mixture. This could compensate for the effect of AG on the readings.

13.5.5. Setting Humidity Compensation

The gas measured by CO2 module can be divided into two cases:

1. ATPD: Ambient Temperature and Pressure, Dry Gas

2. BTPS: Body Temperature and Pressure, Saturated, That is, humid gas with body

temperature of 37 º C, relative degree of 95% and partial pressure of water vapor of 47

mmHg.

The mainstream CO2 sensor has built-in heating devices to prevent water vapor condensation.

Therefore, when using the mainstream CO2 module, it is not necessary to set humidity

compensation. For side flow and micro flow CO2 modules, humidity compensation shall be

turned on or off according to the actual situation. The setting method is:

1. Enter the [CO2 setting] menu.

2. In the case of BTPS or ATPD, select the button Set [BTPS

compensation] to [on] or [off] respectively.

13.5.6. Setting Suffocation Delay

In the [CO2 setting] menu, select the button , [suffocation delay] can be set:

The monitor will trigger an alarm when the time of asphyxia exceeds the set time. The

monitor will trigger an alarm when the time of asphyxia exceeds the set time. The settings of

[suffocation delay] in Resp and CO2 modules remain linked.

13.5.7. Setting Extraction Rate

For the bypass CO2 module, the sampling rate of respiratory gas in the patient's respiratory

airway can be changed by setting the extraction rate. The setting method is: enter the [CO2

setting] menu and select the button , set the corresponding [extraction rate].

WARNING

� When setting the extraction rate, please consider the actual bearing capacity of the

patient and select the extraction rate suitable for the patient.

13.5.8. Setting the CO2 Waveform
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Enter the [CO2 setting] menu.

1. Select button , set [waveform mode].

� [Tracing]: The CO2 waveform is depicted by lines.

� [filling]: The area below the CO2 waveform is filled.

2. Select button , set [waveform speed]: Select the appropriate setting in

the pop-up list. The larger the value, the faster the scanning speed and the wider the

waveform.

3. Select button , set [waveform ruler]: Adjust the position of the scale

on the waveform to change the waveform amplitude accordingly.

13.6.Measurement Limitations

The following factors may influence the measurement accuracy:

� Leaks or internal venting of sampled gas;

� Mechanical impact;

� Cyclic pressure up to 10 kPa (100 cmH2O);

� Other sources of interference, if any.

13.7. Troubleshooting

When the sampling system of the bypass CO2 module is abnormal, first check whether the

sampling pipes are wound together. When the sampling system of the bypass CO2 module is

abnormal, first check whether the sampling pipes are wound together.

13.8.Exhaust gas emission

WARNING

� When using side flow CO2 module or micro flow CO2 module to measure patients

who are using anesthetics or have recently used anesthetics, the exhaust hole on
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the module must be connected to the exhaust gas treatment system to prevent

medical personnel from inhaling anesthetics.

� An exhaust pipe is connected with the exhaust port on the module to exhaust the

sample gas into the exhaust gas treatment system.

13.9.Zeroing

The purpose of zero calibration is to eliminate the influence of baseline drift on the results in

the measurement process and ensure the correctness of the measurement results.

13.9.1. Sidestream/TiniStream CO2 Module

The sidestream or TiniStream CO2 module performs zero calibration automatically when

needed. Users can also manually calibrate zero when they think it necessary: In the [user

maintenance] menu, select [module maintenance > >] → [CO2 module maintenance > >] →

[CO2 calibration > >], and then select [zero calibration]. During zero calibration, it is not

necessary to disconnect the patient's air circuit.

13.9.2. Mainstream CO2 Module

For mainstream CO2 modules, the sensor should be zeroed in the following conditions:

1. A new adapter is used.

2. Reconnect the sensor to the module.

3. The message CO2 Zero Required displays. In this case, check the airway adapter for

any blockage, e.g. mucus, etc. If a blockage is detected, clear or replace the adapter.

To zero the sensor, follow this procedure:

1. Connect the sensor to the module.

2. Select the CO2 parameter area, set the [operation mode] to [measurement] in the [CO2

setting] menu, and the screen will prompt [CO2 sensor preheating].

3. After warm-up is finished, connect the sensor to a clean, dry airway adapter. The

adapter should be vented to the air and isolated from CO2 sources, such as ventilator,

the patient’s breathing, your own breathing, etc.

4. Select [Zero] in the [CO2 setting] menu. The message [Zeroing] is displayed.

5. It takes about 15 to 20 seconds. The message disappears when the zero calibration is

completed.
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WARNING

� When perform a zero calibration during the measurement, disconnect the sensor

from the patient’s airway first.

� Please do not rely on the readings during zeroing.

13.10.Calibration

For sidestream or TiniStream CO2 modules, a calibration should be performed once a year or

when the readings go far beyond the range. The mainstream CO2 module does not require

calibration. For details, see Maintenance.

CAUTION

� When calibrating the CO2 module, the calibration gas must be connected to the

exhaust gas treatment system.
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14. IBP

14.1.Overview

The device provides two channels for measuring the invasive blood pressure (diastolic

pressure, systolic pressure and mean pressure) and displays two waveforms and parameter

values on the screen, as shown below.

The options are: ART (Arterial Pressure), PA (Pulmonary Arterial Pressure), CVP (Central

Venous Pressure), RAP (Right Atrial Pressure), LAP (Left Atrial Pressure), ICP (Intracranial

Pressure) and P1, P2 (Inflation Pressure).

In addition, each waveform shows three ruler lines, and the scale is marked on the left of the

upper and lower ruler lines.

14.2.Display of IBP parameters

The parameter window of the IBP is located on the right side of the IBP waveform as shown

in the following figure.
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SNumber Figure name

1 Channel name；

2
Pressure Units：mmHg or kPa；

3 Alarm line；

4 Parameter values for channels, systolic pressure；

5 Parameter Values for Channel, Diastolic；

6 Parameter values for channels, mean pressure；

WARNING

� Use only the pressure transducers specified in this insert. Do not reuse the

disposable pressure transducers.

� It is necessary to ensure that the accessories used meet the safety requirements for

medical device.

� Accessories and live parts shall be prevented from contact when they are

connected and used.

� When the monitor is connected to the high frequency surgical equipment, it is

necessary to avoid contact between the sensor and cable of the monitor and the

high frequency surgical equipment, so as to prevent leakage current from burning

the patient.

� Sensor cables should be checked for proper operation before starting monitoring.

When the sensor is removed from the IBP interface, the monitor will prompt the

message "IBP Sensor Disconnected" on the screen and issue an alarm tone.

� The sensors (excluding ICT/B sensor) specified in this instruction have the

function of preventing electric shock (especially preventing leakage current) and

preventing the effect of cardiac defibrillator, so they can be used for surgical

operation. When the patient is in defibrillation, the pressure wave may be

temporarily disturbed. After defibrillation, the monitor will work normally. The

operation mode and user configuration of the monitor will not be affected.

� The sensor should be calibrated periodically per hospital procedures.
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14.3.Monitoring procedures

1. Plug the pressure sensor cable into the corresponding IBP sensor interface, and power on

the monitor;

2. Prepare the pressure tube and sensor by filling the system with normal saline solution to

ensure that there are no bubbles in the catheter system;

3. Connect the arterial catheter to the pressure tube, and ensure that there is no air in the

catheter and pressure tube as well as in the transducer;

4. The transducer is placed at the level of heart, approximately in the midaxillary line;

5. Confirm that the correct name has been selected;

6. Zero the sensor.

NOTE

� If the pressure tube or sensor shows bubbles, the liquid perfusion system

SNumber Figure name

1 Pressure transducer；

2 Anticoagulant saline；
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3 Valve；

4 Three-way valve；

5 Pressure Sensor Interface Cable；

6 Monitor；

14.4. IBP Measurement Settings

The IBP setting menu is called up. The user may use the shuttle or touch screen to click the

IBP display area to call up the IBP setting menu. The menu is as follows:

In this menu, the user can set the following items:

Alarm switch

On: alarm prompt and storage in case of IBP alarm;

Off: no alarm prompt and storage in case of IBP alarm;

When "OFF" is selected, icon " "will appear in the "Alarm Line in

IBP Parameter Display Area" area.

Alarm limit setting
Enter the menu as shown in the following figure to set the upper limit

and lower limit for triggering alarm.

Amplitude regulation For adjusting the amplitude of waveform, there are two options:

manual and automatic;

Waveform speed Three options: 6.25mm/s, 12.5mm/s, 25.0mm/s;

Pressure Units Two options: mmHg, kPa;

Filtering mode Set the filtering mode of IBP waveform, with two options:
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The set range of alarm limit is as follows:

Pressure Name High alarm limit

(mmHg) alarm limit

Low alarm limit

(mmHg)（mmHg）

Adjustment step

(mmHg)（mmHg）ART 400 0 1

PA 120 -6 1

CVP 40 -10 1

RAP 40 -10 1

LAP 40 -10 1

ICP 40 -10 1

P1 300 -50 1

P2 300 -50 1

14.5. IBP Pressure Zeroing

In the IBP Settings menu, click IBP Pressure Zeroing to enter Zeroing for the current channel.

14.5.1. Zeroing steps

1. Disconnect the pressure sensor from the patient;

2. Close the channel from the three-way switch to the patient, so that the sensor passes

through the three-way switch to the atmosphere;

3. Click Zero to begin Zeroing.

filtering 1: filtering at the frequency of 12.5Hz; f

iltering 2: filtering at the frequency of 40Hz;

Indicate settings The IBP channel can be selected as ART, PA, CVP, RAP, LAP, ICP, P1

or P2IBP measurement range to be adjusted through the Pressure Scale

Adjustment > > item;

Zeroing Zeroing the IBP



85

Mann Electronics India Pvt. Ltd.
R

14.6.1. Calibration procedure

1. Disconnect the pressure transducer from the patient, and connect the three-way stopcock

to the sphygmomanometer and inflated balloon with a T-shaped connector, as shown in

the following figure;

2. First perform the zeroing operation. After successful zeroing, lead the three-way switch

to the sphygmomanometer end;

3. Select the box on the right side of "Channel 1 Pressure Calibration Value" or "Channel 2

Pressure Calibration Value" in the "IBP Pressure Calibration" menu to set the pressure

value calibrated by this channel;

4. Use an inflatable balloon for inflation, so that the pressure reading of
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sphygmomanometer is close to the pressure value set in the menu;

5. Repeatedly adjust the calibration pressure value in menu and the pressure value of

sphygmomanometer, until they are equal;

6. Select the "Calibrate" button, the monitor will start calibration;

7. Wait for the calibration results, and take the corresponding countermeasures according to

the prompt message;

8. After calibration, remove the sphygmomanometer tubing and T-connector, and connect

the sensor to the patient for monitoring according to the operating specifications.

NOTE

� Calibration should be performed before using a new sensor, or per hospital

procedures.

� Calibration is to ensure that the monitor can provide accurate measurement results,

and zero calibration should be performed before calibration.

WARNING

� Do not perform calibration while monitoring a patient.。

14.6.2. Calibration prompt

By Channel 1, after a calibration operation, the monitor may prompt the following:

� "Channel 1 Calibration Successful!": Channel 1 works correctly and the user can use

channel 1 to monitor the patient for IBP.

� "The channel 1 sensor is off and cannot be calibrated!": Confirm that the channel 1

sensor is not off and calibrate again. If this prompt still appears, contact service.

� "In Demo state, cannot calibrate": Observe whether the "Demo" text is displayed on the

screen, cancel the Demo state and then calibrate; if this prompt still appears, please

contact the service personnel.

� "Pressure is out of range and cannot be calibrated": Confirm that the selected calibration

value is reasonable before calibration. If this prompt still appears, contact the

manufacturer's service personnel.

� "Pulsatile pressure, cannot be calibrated": Confirm that the current pressure value of

sphygmomanometer is constant, and then perform calibration. If this prompt still appears,

contact the manufacturer's service personnel.
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15. EEG

15.1. nomenclature

Ai Anesthesia consciousness index: Based on multiple indicators of frequency, time

domain, complexity and other indicators, a multivariate statistical method is used

to quantify the brain waves from awake to the deepest degree of anesthesia

SQI EEG signal mass index: values calculated based on electrode impedance

changes, artifact signals, and other variables

EMG EMG index: including EMG artifacts and other high-frequency interference

signals

BSR Outbreak inhibition ratio: indicates the proportion of the EEG burst and

inhibition state during anesthesia, and the inhibition state when the EEG

amplitude is very weak

EEG EEG: Raw EEG signals are processed by filters at a scanning rate of 1 g / s and

an amplitude of 25 microvolt / Gs

False trace signal Interference signals of non-brain waves

15.2. introduce

15.2.1. principle

The monitor can record, display and analyze the EEG (EEG) signals, the main function is to

be used in the operating room together with the anesthetic sedation drugs to monitor the

patient's anesthesia status, and can also be used in the serious illness care unit and clinical

research.The monitor includes the Ai index and other EEG process parameters that can

effectively reflect the patient's EEG changes during anesthesia.

The brain is the main area of action of anesthetic drugs, and there are relatively obvious

changes in the brain waves under different states of anesthesia, so the brain waves can be used

to evaluate the patient's state of consciousness.Based on the large number of parameters

derived from the brain waves, multivariate statistics were used to quantify the brain waves

from the awake to the deepest degree of anesthesia (that is, the Ai index).The Ai index ranges

from 0 to 99% (0 indicates the deepest degree of anesthesia), and the lower the value indicates

the deeper the degree of anesthesia.
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The EEG maps of the different anesthetic states

The Ai index depicted in time becomes the trend chart of the Ai index.It and the trend chart of

some other parameters provide the user with the overall effect of the patient's state of

consciousness during the procedure.

Imimpedance detection is used to check the sensor connectivity to ensure good signal

quality.During the ongoing recording process, the system performs impedance testing at

regular intervals.Interference detection uses a large number of mathematical algorithms for

the automatic detection of non-brain waves (such as blink, electric knife).The SQI (signal

quality index) provides users with the current signal quality.

15.2.2. Indications, scope of application, contraindications, and

precautions

Indications: This monitor is used to collect and analyze the patient's EEG signals, and to

automatically score the depth of anesthesia consciousness for the operating room,

neurosurgery, intensive care unit and clinical research to evaluate the patient's EEG

consciousness status.

Scope of application: clinically used for EEG signal acquisition and anesthesia status

monitoring in adult patients.

Contraindications and precautions: Patients with known neurological disorders, psychotropic

medication, central nervous system history or cerebrovascular diseases need a careful

explanation of the Ai index.

Attachment: A disposable EEG sensor, a disposable accessory for the monitor, and must be

replaced after each use.Refer to Figures 2 and Figure 3.

15.3. operate
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15.3.1. Paste sensor

Follow the instructions on the sensor package, determine the location of the sensor (Figure 6) and

secure the sensor to the patient's head.Note the following matters when pasting the sensor:

� Avoid the distortion or bending of the sensor.

� Avoid sticking the sensor to the skin damage.

� Ensure that the surrounding adhesive ring is firmly pasted to avoid pressing the

middle of the electrode.

� The sensor part shall avoid contact with other conductive parts.

� Please use the standard disposable EEG sensor.

Figure 2 The EEG acquisition point

15.3.2. Connect the sensor to the anesthesia depth guide wire

Figure 3 Connecting the anesthesia depth guide

line

Each time the sensor is connected to the anesthesia depth guide wire, the monitor detects the

integrity of the sensor to determine if the sensor is valid.

15.3.3. Sensor detection

The sensor detection function of the monitor detects the impedance on the electrode to verify

that it is within an acceptable range.After connecting the anesthesia depth guide line to the

host machine, and connecting the sensor to the anesthesia depth guide line, the monitor

automatically performs impedance detection, and the user can also press the [impedance

detection] button for impedance detection.
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When connecting the anesthesia depth guide wire, try to ensure that the two cables before and

after the anesthesia depth guide cable do not cross, and avoid the guide wire being pressed,

moved or trampled, so as not to affect the EEG recording results.

The "impedance detection interface" is displayed.The interface displays each electrode on the

sensor, indicated by color indicating each electrode status, with a corresponding text prompt

below each electrode:

� By: The electrode icon is green, indicating that the impedance is within an

acceptable range and can begin monitoring.

� High: The electrode icon is in red, indicating that the impedance is beyond the

acceptable range.Press all sides of each electrode in turn to ensure a firm paste. If

the impedance still does not pass, press the electrode with the appropriate strength

(if the conductive glue does not overflow). If the impedance does not pass or even

improve during the period, please remove the sensor and reuse a new sensor after

cleaning the skin.

� Noise: The electrode icon is gray, indicating that the electrode impedance cannot be

measured.Monitoring can only begin if the interference is removed and all

electrodes pass detection.

� Loss: electrode icon is hollow circle indicating electrode loss or poor contact.

� No text prompt: means that the electrode status is unknown, and when ready, the

electrode logo will be displayed.

When the electrode state is through or high, the corresponding impedance value is shown

above the electrode.

When all electrode detection passes, the main interface will be entered and the monitoring

will begin.

Figure 4. Sensor impedance detection

15.4.Home interface view
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unit labels appear on the right coordinate axis line.The second parameter trend name is shown

in the top right corner of the chart.

15.4.8. Impedance detection button

[Impedance Detection]

Button

[Impedance Detection] Button:

This button is used to manually start the sensor

impedance detection.

Sensor detection will occur automatically when the

anesthesia depth guide wire and the sensor are connected

to the host.Select this option to perform another detection

at any time.

After the automatic detection passes, the detection

interface is automatically withdrawn.Users can also press

the lit [impedance detection] button again at any time to

exit.Refer to No.3 Sensor Detection 3.3.3.

15.4.9. False trace signal

When the collected signal has interference, the artifact signal icon is displayed to the right of

the signal mass index.
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16. Freeze

16.1. Introduction

When monitoring a patient, you may freeze the waveforms of interest so as to view them

carefully.

16.2.Enter Freeze Status

In the Non-Freeze status, press the button on the front panel of the monitor, at the

time, the interface is frozen, all the waveforms are frozen. The system will no longer refresh

all other waveform, the data in the parameter area is refreshed normally.

16.3.Exit Freeze Status

In the Freeze status, press the button on the front panel of the monitor, 此 the

interface will discharge the Freeze status, all waveforms continue to refresh or scroll.
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17. Review

17.1. Introduction

The multi parameter monitor supports trend review, which can view the monitoring

information of the previous period. Trend review supports three forms: trend table review,

trend chart review and event review.

17.2. Enter the Review Window

enter the review window: Select the Review quick key you can enter the trend

review interface. You can freely switch the trend chart, trend table and event interfaces

through the navigation buttons at the bottom of the interface.

17.3. Trend Graph

Select from the navigation button at the bottom of the trend review

window, you can enter the review trend chart interface as following:
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1: Current date, 2: Cursor time,3: Timeline,4: Waveform area, 5: Numeric area, 6: Cursor

� Select , you can set the length of time for the review window.

� Select , the trend graph displayed in the current window can be recorded.

� Select and , you can page left or right to move the waveform.

� Select and , the trend cursor can be moved left or right.

Cursor time displays the time corresponding to the current cursor position, and the trend

data area displays the parameter data at that time, which will change automatically with the

movement of the trend cursor.

� Select and , The trend display of different parameters can be switched

up or down.

17.4.Trend Table

Select from the navigation button at the bottom of the trend review

window, you can enter the review trend table interface as following:
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MN-1031-1, MN-1031-2, MN-1031-3W, MN-1031-3E, MN-1031-3L
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