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Safety Symbols
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Monitor On (Do not confuse with 1 Joule)
0ff (Standby)

On/Off

Ground

Shock hazard

Caution - See operating instructions

Meets IEC type BF leakage current requirements and is defibrillator protected.

Meets IEC type CF leakage current requirements and is defibrillator protected.

Equipotential (rear of unit, adjacent to a.c. input)

Protective earth (ground)




Conventions Used in This Manud

WARNING Warning statements describe conditions or actions that can result in
_— personal injury or loss of life.

CAUTION Caution statements describe conditions or actions that can result in damage to the
—_— equipment or |oss of data.

NOTE Notes contain additional information on usage.

TEXT represents the messages that appear on the display.

key represents keys on the front panel.

represents lighted indicators on the key panel.




Preface

Thismanua provides operational, basic maintenance, and troubleshooting
instructions for use and proper care of the Hewlett-Packard M 1722B CodeM aster
XL+ defibrillator.

This manud is organized as follows:

Chapter 1—Getting Acquainted. Provides basic maintenance instructions for
safe use and proper care.

Chapter 2—Defibrillating. Contains information about defibrillating a patient
and using different paddle sets for defibrillating.

Chapter 3—Monitoring. Contains information about preparing and monitoring a
patient that apply to the synchronized cardioversion and pacing procedures.

Chapter 4—Performing Synchronized Cardioversion.Containsinformation
about performing synchronized cardioversion on a patient.

Chapter 5—Pacing (Optional).Contains information about pacing.

Chapter 6—Sp0O, Monitoring (Optional). Contains information on both cardiac
and respiratory systems, and provides details of oxygen transportation in the body.

Chapter 7—Using Advisory Mode (Optional).Containsinformation on how the
CodeMaster XL+ can act as a semi-automatic externa defibrillator.

Vi



Chapter 8—Troubleshooting.Contains information about troubleshooting and
performing diagnostics on the CodeMaster XL+ defibrillator.

Chapter 9—Maintaining the Defibrillator. Contains information about
maintaining and cleaning the CodeMaster XL+ defibrillator.

Appendix A—Installation and Setup. Contains information about battery
installation and charge, paper installation, and configuration
settings.

Index.
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Getting Acquainted

This User’s Guide provides operational and basic maintenance instructions for use
and proper care of the Hewlett-Packard M1722B CodeMaster XL+
defibrillator/monitor.

Figure 1-1

1722-01

The CodeMaster XL+ Defibrillator/Monitor

Operating Controls and Indications

The following figures and tables detail the controls and indications on the
CodeMaster XL+ defibrillator/monitor.
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Operating Controls and Indications

Figure 1-2
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Defibrillator Operating Controls

Table 1-1 Defibrillator Operating Controls

Control Description

Energy Select/power con- Turns the instrument power on or off and selects energy level.

trol

m button Charges defibrillator to energy level set on Energy Select control.
Shock /&\buttnns Administers shock. Labelled /&\

button Changes operating mode between immediate shock (normal) mode and

synchronized with next R-wave shock (Sync) mode.
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Figure 1-3
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Recorder Operating Controls

Recorder Operating Controls

Control

Description

Starts and stops the recorder.

® When the recorder is on, pressing will annotate the ECG at that
point.

® |f the recorder is not on and the unit is set up to do so, pressing will
print an ECG strip.

® The event is also stored into memory.

See Appendix A for information about setting up the Codemaster XL+ for

recording when you press m (Record on Mark).
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Figure 1-4
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Monitor Operating Controls

Monitor Operating Controls

Control

Description

Lead Select

Selects an ECG source to monitor.

Changes displayed ECG size.

Controls HR Alarms.

© Review o

Prints an Event Summary record. The message ES is printed at the top of the
ECG strip when you print the Event Summary record. The recorder must be off to

print an Event Summary with this key.

QRS Beeper Volume

Controls volume of QRS beeper.

ECG Output

Provides analog 1V/mV output for external monitoring.

'S
N
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Operating Controls and Indications

Figure 1-5
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Pacer Operating Controls

Table 1-4 Pacer Operating Controls

Control Description

Pacer On Turns pacer on or off.

<
=]
o
=3
»

Adjusts pacer rate (ppm) up or down.

Start/Stop Starts or stops pacing.

v Output A Adjusts pacer output current (mA) up or down.

Changes between fixed or demand pacing modes.
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Figure 1-6
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Sp0, Operating Controls

Table 1-5 Sp0, Operating Controls
Control Description
Sp0, On/Off Turns pulse oximeter on or off.
Activates, selects and deactivates Sp0, alarms.
Sp0, input Connector for Sp05 sensor or sensor adaptor cable.
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Operating Controls and Indications

Figure 1-7

Energy Select/power control

Analyze Button

Advisory Mode Operating Controls

Table 1-6 Advisory Mode Operating Controls

Control Description

Energy Select/power ~ The Advisory On position places the CodeMaster XL+ into Advisory mode.
control

Turns on automatic analysis of ECG waveforms.

1-7



Figure 1-8
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Indicator Lights

Indicator Lights

Indicator

Description

Charge Done

Indicates that unit is charged and ready to deliver a shock. CHARGE DONE
lights on key panel and on Apex paddle.

Paddle Contact Indi-

cator (PCI) on Ster-

Indicates when adequate pressure is applied.

num paddle
SYNC Light Indicates that unit is in synchronized shock mode as opposed to defibrillator
mode. Flashes off each time an R-wave is detected.
AC Power Indicates that unit is plugged in to AC power.
Battery Charge Indicates that the unit is plugged into AC power and that the battery is being

charged.
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Table 1-8

Audible Indicators

Getting Acquainted
Operating Controls and Indications

Indicator

Description

Charge Done tone

Sounds when instrument is charged and ready to deliver a shock. Can be
disabled in setup.

Auto disarm tone

Sounds during the last ten seconds of the Charge Done tone. Beeps
intermittently until disarmed.

QRS beeper Sounds whenever an R-wave is detected. Volume controlled by front panel
adjustment.

CRT alerts Three beeps each time a message appears on the screen. Can be disabled in
setup.

HR alarms Sounds if the heart rate is above the higher alarm limit or below the lower alarm
limit.

Sp0, alarm Sounds if the Sp0, level is above the high Sp05 alarm limit or below the low

Sp0, alarm limit.

Shutdown alarm

Alternating pitch sounds for 60 seconds when the system is about to turn off.
An alert to plug the unit into AC power.
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Safety Considerations

Safety Considerations

The CodeMaster XL+ stores high voltage energy and is capable of delivering up to
360 joules of DC energy to a 50 ohm impedance.

» To remove power from the instrument, you must turn the Energy Select control to
Off (Standby). Disconnecting the CodeMaster XL+ from an AC outlet will not
remove power because the instrument is battery powered.

« To disarm a charged instrument, use one of three methods:

- Turn the Energy Select control from an energy level setting to the Monitor On or
Off (Standby) position.

or

- Place the paddles in their holders and depress both Shock buttons.
or

- Leave the unit charged for 60 seconds and it will automatically disarm.

CAUTION * Do not leave the instrument turned on when it is not in use and it is not plugged

into AC power.

« Do not discharge the defibrillator with the paddles shorted together. To do so can
cause burning and pitting of the metal paddle contacts.

« Disconnect any other medical electronic equipment from the patient during
defibrillation discharge unless labelled as defibrillator protected.

(4 4 | andi @)
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Getting Acquainted
Safety Considerations

@ Avoid open paddle discharges. Dangerous high voltage exists on the
paddles when the defibrillator is discharged. Contact with this high
voltage could cause death or serious injury.

® Avoid touching any metal surfaces on the instrument during shock.

® Avoid connecting the patient to several devices at once, because leakage
current limits can be exceeded.

e[lever touch the bed, the patient, or any equipment connected to the
patient during defibrillation.

®Keep the CodeMaster XL+ and the immediate area clean and dry at all
times to avoid creating potentially dangerous electrical paths.

ellever open the instrument case. Dangerous high voltages can be exposed.
Only qualified service personnel can service the instrument.

®Do not use the defibrillator in a flammable or oxygen-rich atmosphere.
This will cause an explosion hazard.

®Do not rely entirely upon heart rate alarms. Rate meters on patients can
continue to count the pacemaker rates during cardiac arrest or some
arrhythmias. Keep pacemaker patients under close observation.

@ Avoid moving a charged defibrillator. If the unit is dropped, it may
discharge.
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AC / Battery Operation

The CodeMaster XL+ defibrillator can be operated on AC line power. The
followingisalist of AC and battery operating instructions.

* The battery will charge when the instrument is connected to AC power even if the
Energy Select switch is in the Off (Standby) position.

* Battery charging is indicated by tt BATT CHRG light being on.
« A fully depleted battery will recharge to 90% of full capacity in two hours and
100% capacity in 18 hours. To preserve battery integrity, the battery must be fully

recharged each time the battery is depleted.

« A new battery or one that has been stored for an extended period requires 24 hours
of charging before use.

« When the unit is not in use, connect it to AC power with the Energy Select switch
position off. This is to maintain a full battery charge and to prolong battery life.

« To operate on internal battery power only, disconnect the power cord from the AC
outlet.

* A fully charged battery will nominally provide fifty 360 joule charge-shock cycles
or 2.5 hours of continuous monitoring (15° C-40° C).

NOTE Continuous recording will reduce monitoring time available when you are using the
—_— unit on battery power.

CAUTION When theLOW BATTERY message is displayed on the monitor, plug the unit into
— AC power.

From the time th& OW BATTERY message is first displayed to when the battery
capacity is fully depleted (instrument shutdown), there is typically enough reserve
battery capacity to provide either 30 minutes of monitoring, or five 360 joule
charge-shock cycles.
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AC [ Battery Operation

If abattery is defective, there is significantly less monitoring or charge capacity
available after the LOW BATTERY message appears than if the battery is merely
depleted.

A unique audible alarm will sound continuously when there are 60 seconds of
battery capacity remaining. The instrument will automatically shut off after 60
seconds.

If the battery has been fully depleted, plugging the instrument into AC will
immediately restore full operation.

Frequent battery discharges to the low battery level will degrade battery life.

Battery Life

The sedled |ead-acid battery used in the CodeMaster XL+ will provide optimum life
when the unit is continually connected to AC power when not in use. The battery
operates best when it is fully charged after each use. To fully charge a depleted
battery requires 18 hours of continuous charge time. Because it is not always
practical to alow afull charge cycle between uses, the CodeMaster XL+ can charge
adepleted battery to 90% of its capacity in approximately two hours. However,
battery capacity and battery life will be reduced if the battery is not allowed to fully
charge after each use. For improved battery life, consider ways to reduce the number
of instrument uses between full charge cycles.

When the instrument is not plugged into AC power, some current is drawn from the
battery to maintain memory and startup logic. Remove the battery if the instrument
isto be stored for extended periods (more than one month) without AC power. Note
on the instrument that the battery has been removed. After an extended storage
period, test the battery according to the battery capacity check as described in
“Maintaining the Battery” on page 9-3.

This battery was selected because it provides optimum performance and battery life
over a wide range of operating conditions. The life expectancy of this battery is
dependent on many variables, including temperature and usage. Periodically check
the battery capacity to determine whether to replace it. The battery capacity check is
described in “Maintaining the Battery” on page 9-3.

NOTE When plugged into AC power, the CodeMaster XL+ will function normally with no
_— battery installed, however the time required to charge the defibrillator will increase.
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WARNING

Getting Acquainted
AC [ Battery Operation

If the CodeMaster XL+ is operated without a battery installed, clearly mark
the instrument that it does not have a battery and requires AC power to
operate. When a CodeMaster XL+ has no battery installed and is plugged
into AC power, the front panel AcPower light will be on and the

BATT CHRG  light will be off.

Properly dispose of or recycle depleted batteries according to local
regulations. Do not disassemble, puncture, or incinerate the disposed
batteries.
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Defibrillating

This chapter contains information about defibrillating a patient and using different

paddle sets for defibrillating.

Figure 2-1
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Defibrillator Control Panel

Defibrillating a Patient

The following section describes the three steps to defibrillating a patient:

1 Select Energy
2 Charge

3 Shock
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CAUTION

Defibrillating
Defibrillating a Patient

1. Select Energy

1 Turnthe Energy Select control to the desired energy level. The defibrillator is
now on.

2 Prepare the paddles by following these steps.

a  Remove the paddles from their holders by grasping the handles and lifting
them straight up.

b. Holding both paddiesin one hand, apply electrolyte paste to the electrode
surface of each paddle.

Do not allow paste to accumulate on your hands or on the paddle handles to
avoid risk of electrical shock.

Do not rub the electrode surfaces together to distribute the applied paste. Placing the
electrode surfaces together increases the risk of an accidental paddle-to-paddie
discharge.

3 Apply the paddles as described in Figure 2-2.

a. Place the Sternum paddle near the upper sternum in the patient’s right mid-
clavicular line, just below the clavicle.

b. Place the Apex paddle on the chest just below and to the left of the patient's
left nipple, in the anterior-axillary line.
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Defibrillating
Defibrillating a Patient

Figure 2-2
M2475-06
Paddles placement for defibrillation
4 Rub the paddleslightly against the skin to distribute the el ectrolyte paste and
increase contact between the patient skin and the paddles. Then keep the paddles
still to reduce motion artifact on the monitor.
WARNING ' Do not spread paste between the paddle electrodes on the chest. The

patient can be burned if the paste forms a path between the electrodes.

5 Apply 10to 12 kg (22-25 Ibs) of pressure to the paddles.

2. Charge

1 Press on either the Apex paddle or on the instrument front panel.

2 Cadll out "Clear!" to alert personnel to stand away from the patient.

3 Wait for the charge done indicators;  CHARGE DONE |jght and Charge Done tone.

When the unit is armed, the monitor Delivered Energy display shows the avail-
able energy in joules.
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Defibrillating
Defibrillating a Patient

If the defibrillator does not charge, refer to Chapter 8, "Troubleshooting”.

Resetting the Selected Energy L evel

To increase or decrease the selected energy level after pressing the Charge button,
perform the following steps.

1 Move the Energy Select control to the new energy level.

2 Wait for the Charge Done indicators.

3. Shock
To shock the patient, perform the following steps.

1 Briefly adjust paddle pressure and placement to optimize patient contact, as reg-
istered on the paddle contact indicator (if supplied).

2 Verify that no one is in contact with the patient, the monitoring cable or leads,
the bed rails, or another potential current pathway.

3 Call out "Clear!" to alert personnel to stand away from the patient.

WARNING Keep hands clear of the paddle electrode edges. Use your thumbs to depress
_— the Shock buttons on the paddle handles.

4 Press and briefly hold both Shock buttons (one on each paddle) simultaneously,
to deliver energy to the patient.

If the defibrillator does not shock, refer to Chapter 8, "Troubleshooting”.

NOTE If you must disarm the charged defibrillator (if countershock is not needed), turn the
—_— Energy Select control to Monitor On. Any stored energy will be discharged
internally and the available energy on the display will return to O.




WARNING

Defibrillating
Defibrillating a Patient

After Using the Defibrillator

If installed, if you want to print an Event Summary now, press . See

“Printing the Event Summary Record (Optional)” on page 3-8. After you use the
defibrillator, perform the following steps to prepare the defibrillator for its next use.

1 Turn the Energy Select control to Off (Standby).

2 Return the instrument to its storage location, and plug the power cord into an
AC power outlet. Verify that the BATTCHRG ~ an AC POWER lights are on.

3 Clean all paddles, controls, and cables. Refer to Chapter 9, "Maintaining the
Defibrillator” for cleaning instructions.

4 Check that sufficient recorder paper and electrolyte paste or defibrillator elec-
trodes are available for the next use of the defibrillator.

Defibrillating with Alternate Paddle Sets

The CodeMaster XL+ will defibrillate with several different electrodes/paddles sets.
* Adult/Pediatric Anterior/Anterior External Paddles

* Anterior/Posterior Paddles

« External Multi-Function Defib Electrodes

« Internal Paddles

Do not switch paddle sets in an environment where water may get in the
electrodes/paddles connector receptacle.

Performing Pediatric Defibrillation

The CodeMaster XL+ paddle set comes with pediatric paddles. To use the pediatric
paddle set, depress the release latch at the front of the standard external paddle set
while pulling forward on the adult paddle surface. This action will remove the adult
paddle contact surface and expose the smaller pediatric contact surface. When
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Defibrillating
Defibrillating a Patient

pediatric paddles are in use, the adult electrode plates may be conveniently storedin
the paddle pockets of the defibrillator.

Refer to “Defibrillating a Patient” on page 2-1 for defibrillation procedures.

The clinician must select an appropriate energy level for the pediatric
patient. There is no energy limit lockout for the pediatric paddle set.

Defibrillating through External M ulti-Function Defib Electrodes

The CodeMaster XL+ has an external electrodes adaptor that is optional. This
adaptor allows defibrillation through external adhesive electrodes.

External Electrodes have the following advantages.
* They allow "hands off" defibrillation.
* They provide good quality monitoring.

* You can perform synchronized cardioversion without using an ECG lead set, while
monitoring through the electrodes.

« If the optional pacer is installed, you can switch between the pacing and defibrilla-
tion modes of operation quickly.

The defibrillator will deliver energy to an open electrodes set. The message
PADS OFF appears when there is a poor electrodes-to-patient contact.
Check all patient connections if this message appears. If possible, dry off
the patient's chest prior to applying the electrodes.

1 Attach the electrodes adaptor cable (M1750A/B) to the paddle connector on the
front of the defibrillator.

2 Slide the paddle connector lock towards the front of the defibrillator to secure
the cable.
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Defibrillating a Patient

3 Attach the electrodes to the patient asinstructed on the package.

4  Connect the electrodes to the electrodes adaptor cable. The electrodes are cor-
rectly connected when the locking ring is twisted, locking the ears of the con-
nector to the adaptor cable.

Failure to correctly connect the electrodes to the adaptor cable can result in
a failure to deliver energy to the patient.

If the PADS OFF monitor message is displayed, check all patient connections.

5 Select eectrodes as the ECG source by pressing until PADS appears
on the display under the heart rate.

6 Set Energy Select control to desired energy.
7 Press .
8 Wait for the Charge Done indicators.

9 Press both Shock buttons at once to defibrillate. The Shock A buttons for
externa electrodes are on the cable connector housing.
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Figure 2-3

Defibrillating
Defibrillating a Patient

Shock buttons

Electrodes adaptor
cable connector
housing

Locking electrodes to
electrodes adaptor cable
connector

Electrodes Adaptor Cable

Performing Internal Defibrillation

You can perform internal defibrillation using one of the optional internal
defibrillation paddle sets.

The Switchless paddl e sets attach to the internal paddles adaptor cable (M1740A/B).
The Shock buttons A are on the connector housing of theinternal paddle adaptor
cable.

The Switched paddle set does not reauire the internal paddles adaptor cable. This
paddle set has a single Shock button A on the right-hand paddle handle.
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Defibrillating
Defibrillating a Patient

Switchless Paddles To defibrillate a patient internally, using the switchless paddles,
perform the following steps.

1 Attachtheinternal paddles adaptor cable (M1740A/B) to the paddle connector
on the front of the defibrillator.

2 Slidethe paddie connector lock towards the front of the defibrillator to secure
the cable.

3 Select correct paddle set size from Table 2-1, “Switchless Internal Paddles
Selection,” on page 2-10.

4 Attach the internal paddles set to the internal paddles adaptor cable. The elec-
trodes are correctly connected when the locking ring is twisted, locking the ears
of the connector to the adaptor cable.

Failure to correctly connect the internal paddles to the adaptor cable can
result in a failure to deliver energy to the patient.

5 Set the Energy Select control to the desired energy.

If the energy switch is set to a level greater than 50 jobes, MAXI MUMwill be
displayed. If is pressed, the unit will only charge to 50 joules.

For safety and sterility when using the paddles, do not touch the paddle
beyond the fingerguard on the handle.

6 Apply the internal paddles.
7 Press .
8 Wait for the Charge Done indicators.

9 Press both Shock buttons at once to defibrillate. The SA: buttons are on
the cable connector housing.
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Switchless Internal Paddles Selection

Part Number Description

M1740A/B Internal paddles adaptor

M1741A Internal paddle set, 7.5 cm diameter
M1742A Internal paddle set, 6.0 cm diameter
M1743A Internal paddle set, 4.5 cm diameter
M1744A Internal paddle set, 2.8 cm diameter

Switched Paddles To defibrillate a patient internally, using the switched paddies,
perform the following steps.

1 Select correct paddle set size from Table 2-2, “Switched Internal Paddles Selec-
tion,” on page 2-11.

2 Attach the switched internal paddles cable to the paddle connector on the front
of the defibrillator.

3 Slide the paddle connector lock towards the front of the defibrillator to secure
the cable.

4 Set the Energy Select control to the desired energy.

If the energy switch is set to a level greater than 50 jobes, MAXI MUMwill be
displayed. If is pressed, the unit will only charge to 50 joules.

For safety and sterility when using the paddles, do not touch the paddle
beyond the fingerguard on the handle.

5 Apply the internal paddles.

6 Press|Charge] .
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7 Wait for the Charge Done indicators.

8 Pressthe Shock button on the right-hand internal paddle handle.

Table 2-2 Switched Internal Paddles Selection
Part Number Description
M1784A Internal paddle set, 7.5 cm diameter
M1785A Internal paddle set, 6.0 cm diameter
M1786A Internal paddle set, 4.5 cm diameter
M1787A Internal paddle set, 2.8 cm diameter

Defibrillating with Anterior/Posterior Paddles

The M2495A Anterior/Posterior Paddles are similar to the anterior/anterior paddies,
but provide a posterior electrode placed on the patient’s back. Refer to the packaging
provided with the paddles for placement and usage guidelines.
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Table 3-1

Monitoring

This chapter contains information about monitoring a patient with the CodeM aster
XL+ defibrillator/monitor. This chapter aso contains details of patient preparation
that apply to the synchronized cardioversion and pacing procedures described later
in this manual.

The CodeMaster XL+ can be used for either short term or long-term cardiac
monitoring. A fully charged battery pack provides a minimum of two and a half
hours of continuous monitoring. The power cord can be connected to AC power for
unlimited monitoring periods.

Using Leads to Monitor

The CodeMaster XL+’s monitoring functions can be used for cardiac monitoring,
elective cardioversion, and pacing (optional). Table 3-1, “Cardiac Monitoring
Configurations” details the different ECG sources that can be used for cardiac
monitoring and monitoring applications for which each is suited.

Cardiac Monitoring Configurations

For this ECG Use this cable type... In th_ls n!omtormg
source... application...
LEADS, 3-Wire: ® ECG Monitoring.
LEAD LILII ® BPin-M1731A ® Synchronized Cardioversion.
® 38Pin-M1733A ® Pacing.
® 3 Pin-M1735A (IEC)
® 12 Pin - M1605A/M1500A
® 12 Pin-M1615A/M1510A (IEC)
LEADS, b-Wire: (optional) ® ECG Monitoring.
LEAD ® BPin-M1732A ® Synchronized Cardioversion.
LILIIL,aVR,aVvL, aVF, 8 Pin- M1734A ® Pacing.
and V 8 Pin - M1736A (IEC)

12 Pin - M1625A/M1520A
12 Pin - M1635A/M 1530A (IEC)
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Table 3-1 Cardiac Monitoring Configurations
For this ECG Use this cable type... In th_ls n!omtormg
source... application...
Electrodes ® Electrodes adaptor cable: ® ECG Monitoring.
M1750A/B ® Synchronized
® Multifunction Defib Electrodes Cardioversion.
You can use these electrodes for
pacing, however you must select
LEADS as the monitor source dur-
ing pacing.
PADDLES Standard with instrument M1747A/B Emergency ECG
Monitoring.
MONITOR Monitor adaptor cable: Synchronized
14482A ® §'(2.5m)
144828 ® 25'(7.8m)
Preparing the Leadsfor Monitoring
The optional 5-wire functionality allows CodeMaster XL + to be configured to use
either a 3-wire or a5-wire patient cable. Use setup menu 2 as described in Appendix
A to select the patient cable type (3-wire, 5-wire).
3-Wire Patient Cable
Table 3-2, “3-Wire Electrode Placement”, describes typical lead-wire placement
using the 3-wire patient cable. Table 3-3, “Lead Formation”, shows how the
individual leads are formed using the individual leadwires.
Tahle 3-2 3-Wire Electrode Placement
Electrode
AHA (IEC) Placement

RA/White (R/Red) Near right midclavicular line, directly below the clavicle.

LA/Black (L/Yellow)  Near the left midclavicular line, directly below the clavicle.

LL/Red (F/Green) Below the left pectoral muscle on the left midclavicular line.
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Table 3-3 Lead Formation
Lead + - ref
| LA RA LL
Il LL RA LA
] LL LA RA

5-Wire Patient Cable

Table 3-4, “5-Wire Electrode Placement”, describes a typical lead-wire placement
using the 5-wire patient cable. Table 3-5, “Lead Configurations”, shows how the
individual leads are formed using the individual leadwires.

Table 3-4 5-Wire Electrode Placement
Electrode
AHA (IEC) Placement

RA/White (R/Red) Near right midclavicular line, directly below clavicle.

LA/Black (L/Yellow)  Near left midclavicular line, directly below clavicle.

LL/Red (F/Green) Below the left pectoral muscle on the left midclavicular line.

RL/Green (N/Black)  Below the right pectoral muscle on the right midclavicular line.

V/Brown (C/White) As appropriate for the V lead to be monitored (V1 - V6).

Table 3-5 Lead Configurations
Lead Leadwire Combinations
| LA -RA
Il LL - RA
] LL - LA
aVR RA — LA+LL
aVF L ; LA
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Preparing the Patient

Lead Configurations

Lead Leadwire Combinations
all PRLL ; 1
RA+LA+LL
v Vo————
3

Preparing the Patient

Proper application and placement of electrodesis essential for quality ECG
monitoring. Good contact between the electrode and the skin reduces the effects of
motion artifact and signal interference.

1 If necessary, shave hair from the site to ensure good electrode to skin contact.

2 Clean the skin with soap and water or with alcohol, then wipe it dry.

You can safely monitor a patient during defibrillation. However, monitoring
electrodes can become polarized during defibrillation shock, causing the ECG
waveform to briefly disappear from the display. You can reduce this effect by using
silver- silver chloride el ectrodes.

3 Attach disposable electrodes, perform the following steps.

a

Peel the protective backing from the electrode. Be careful to keep adhesive
surface free from electrolyte paste.

Apply the electrodes firmly to the patient’s skin, pressing around the entire
edge of the electrode.

Attach snap-on or clip-on leads, assuring good contact between the elec-
trode and the lead end. Tape the lead wire to the skin to prevent the elec-
trode or lead from loosening.

Plug the patient cable connector into the ECG input connector that isin the
lower front of the defibrillator, behind the carrying handle.
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Be careful to correctly align the cable plug when connecting the patient ECG leads
cable to the defibrillator/monitor. Correctly orient the cable plug key with the
defibrillator connector slot. If the ECG leads cable falls off or isincorrectly
connected, the message LEADS OFF appears on the display.

Monitoring Electrodes

Using Electrodes

Standard multifunction defibrillator electrodes allow you to monitor through the
electrodes for defibrillation and synchronized cardioversion. If you wish to use the
electrodes for pacing however, you must attach separate electrodes for monitoring.
To use standard €l ectrodes, perform the following steps.

1 Attach electrodes as instructed on the electrodes package.

2 Attach the electrodes adaptor cable to the defibrillator.

3 Connect the electrodes to the electrodes adaptor cable.

4 PADS isthe only selectable ECG source.

Using Paddles

For an emergency evaluation you can monitor a patient's ECG through the paddles
when leads are not attached to the patient.

Do NOT use paddles to monitor the ECG during elective cardioversion
procedures when the instrument is in synchronous (SYNC) mode. Refer to
Chapter 4, “Performing Synchronized Cardioversion”, for detailed
information on performing elective cardioversion.
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The Monitor Control Panel

To monitor a patient's ECG with the CodeMaster XL+, perform the following steps.
1 Prepare the patient for ECG monitoring.

2 Turnthe Energy Select control to the Monitor On position.

3 Press to select the ECG source. The selected source appearsin the
upper right corner of the display. For example, PADS appears on the display
when it has been sel ected.

- If the message LEADS OFF or PADS OFF appears on the display, inspect the
electrodes, patient cable, leadwires, and associated connections. If the selected
ECG source is not connected, a dashed line will replace the normal ECG trace.

4 Ensurethat the ECG size has been automatically adjusted for optimal size. If
you wish to reduce the ECG size, press |V ECG Size | . The “gain bar” along the
left side of the display represents 1 mV of signal amplitude.
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Autogain allows an initial quick setup when the instrument is turned on to
automatically size the ECG based on the signal from the patient. To remove the
instrument from Autogain, press . You then must adjust the ECG size
manually.

Adjust the QRS beeper volume to the desired volume.

Heart Rate Alarms

The CodeMaster XL+ provides three pairs of preset alarms. An optional feature
provides three configurable pairs of upper and lower heart rate alarm limits. Each
pair of heart rate alarm limits can be defined in setup menu 1 as described in
Appendix A. While monitoring, you can select and enable any pair of pre-defined

limits using .

When HR alarms are inactive, the monitor will display a bell symbol with a “\”
through it: A\ .

To select a pair of HR alarm limits, pre[HR Alarm|  until the pair of limits you wish
to use are displayed. If you do not press the key again, the displayed HR alarm limits
become active and the limits are replaced by the bell syn‘:

If the HR alarm limits are violated, the HR alarm limits replace the bell symbol, and
the violated limit is highlighted. PressifHR Alarm|  at this point will turn off the HR
alarms.

If the HR Alarms are active and you wish to review the limits, p . The
currently active pair of HR alarm limits are displayed momentarily.

If the HR alarms are active and you wish to select another pair of limits, press
until the pair of limits you wish to use are displayed. Presi
repeatedly cycles through the three pairs of HR alarm limits and the HR alarms
inactive choice.




NOTE

Table 3-6

Monitoring
Printing the Event Summary Record (Optional)

HR alarms are automatically turned off when you press | Charge | .

Printing the Event Summary Record (Optional)

During defibrillator usage, the monitor stores up to 28 ECG strips of critical

information called events. Eventsinclude all shocks, heart rate alarm violations,

SpO, alarm violations and mark events. Each event record includes date of event,

heart rate, ECG source, and size setting as shown in Table 3-6, “Event Summary
Record Information”. The time annotated on the ECG strip is within 8 seconds of
the recorded event. The mess&ges printed at the top of the ECG strip when you
print the Event Summary record.

Event Summary Record Information

Event Event Summary Description

Shock Shock#, Delivered energy, peak current, and patient impedance.

Heart Rate Alarms Heart Rate alarm limits.
violation

Sp0, Alarms viola- ~ Sp0, alarm limits.

tion
Mark Marker symbol ( ¥ ) annotates strip at point was pressed.
* To print the Event Summary on the recorder, p . The recorder must

not be printing to print an Event Summary with this key. After printing an event,
you must wait 10 seconds before printing another event.

« To stop printing the Event Summary, pre « Review | | Record |

« To review the Event Summary later, turn the unit on and
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The Event Summary record is cleared each time the defibrillator is turned off, then
on and a new event occurs. This allows you to turn off the defibrillator and return
later to review event information such as code statistics.

Turn the defibrillator off between uses to ensure that Event Summary records are
patient specific.

Recording

To print arecord of the current ECG and of the monitor status, press :

» The upper line of the ECG strip contains a periodic report of monitor parameters
(Date, Time, Heart Rate, ECG Source, ECG Size, and Recorder mode).

« The lower line of the ECG strip records asynchronous events such as Shock deliv-
ery or Heart Rate Alarm violations.

« Several graphic symbols are used to annotate events such as Shock, HR Alarms,
Mark, or Sync.

A 1 mV, 200 ms calibration pulse can be printed on the ECG strip by pressing both
arrows on th key simultaneously.

Appendix A contains a list of configuration settings in setup menu 2 which affect
recorder operation. The recorder can be configured for either monitor or diagnostic
ECG bandwidth data. Delayed (6 seconds) or non-delayed operation is also
configurable.

Automatic Recordings

In setup menu 2, you can enable or disable any of the following automatic
recordings:
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Monitoring
Recording

« Record on Charge

* Record on Shock

* Record on Alarms

* Record on Mark (configurable with option)

The automatic recordings for both delayed and non-delayed recorder modes of
operation are defined in Table 3-7, “Automatic Recordings”.

Automatic Recordings

Event Delayed mo_de Delayed mol!e Non- Delayesi mode
Pre-event time Post-event time Post-event time

pressed 6 seconds 3 seconds 3 seconds

Charge 6 seconds Until Shock or Dis-  Until Shock or Disarm event.

arm event

Shocking the patient 6 seconds 12 seconds 12 seconds

Alarms violation 6 seconds 3 seconds 6 seconds

Disarm 6 seconds 3 seconds 3 seconds

Test discharge N/A 3 seconds 3 seconds

Post Shock Data (Optional)

As described in Appendix A, you can enable or disable the recording of post shock
statistics in setup menu 2.

« If Post Shock Data is enabled, the defibrillator will record the shock delivery sta-
tistics (Actual Delivered Energy, Patient Impedance, Peak Current).

« If Post Shock Data is disabled, the defibrillator will record the energy to which it
was charged as the delivered energy. For example, if the unit was charged to 200J,
the delivered energy annotation on the ECG strip woulbEke 200J.
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Recorder Errors

The message CHECK RECORDER appearsif an error occurs while recording. If this
message appears, check the recorder paper supply. This message may a so appear if
the recorder door is open.

Externa Monitoring

The ECG output provides an analog 1V/mV ECG signal for connection to an
external monitor. Compatible external monitoring divider cables are listed in Table
3-8, “External Monitoring Cables”.

Table 3-8 External Monitoring Cables

1000:1 voltage
Divider Cable Part No.
Connector Type

Six Pin M1782A
Eight Pin 14482A/B
Twelve Pin M1783A

Do not use the ECG output to synchronize another defibrillator. (The ECG-In to
ECG-Out delay is 35 milliseconds.)

The connection of external equipment may increase leakage currents. Always
request that local safety personnel verify that multiple connected equipment comply
with local safety standards before putting such equipment into service.
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Performing Synchronized Cardioversion

This chapter contains information about performing synchronized cardioversion on
apatient with the CodeMaster XL+ defibrillator/monitor.

Refer to Chapter 3, "Monitoring” for information on patient preparation.

Performing Cardioversion

Treatment for certain arrhythmias require synchronizing a defibrillator shock with
the ECG’s R-wave. It is essential that this R-wave is detected to avoid inducing
ventricular fibrillation.

Monitoring During Cardioversion

Using an External Monitor

WARNING ' Whenever possible, we recommend that you perform synchronized
_— cardioversion procedures while directly monitoring the patient through the
defibrillator's electrodes or leads inputs.

If you use an external monitor as the ECG source, require the biomedical
technician to verify that the monitor/CodeMaster XL+ combination will
deliver a synchronized shock within 60 ms of the peak of the R-wave. (See
the service manual for test procedure.) Use a 1 mV QRS complex with a QRS
width of 40 ms. This performance cannot be guaranteed with all
commercially available monitors.

There are many ways to monitor ECG for synchronized cardioversion: use an
external ECG monitor, connect ECG electrodes to the CodeMaster XL+ or use
external adhesive electrodes.

External ECG monitor When the patient is already connected to bedside
monitoring equipment, there is a cable which plugs into the ECG output jack of the
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bedside monitor and connects to the CodeMaster XL+ for monitoring. To use an
external monitor with the CodeMaster XL+, perform the following steps.

1 SelectLeadl or Lead Il on the CodeMaster XL+.

2 Plug the cable into the external monitor ECG Output jack and plug the input end
of the cable into the ECG input plug on the CodeMaster XL +. See Table 3-8,
“External Monitoring Cables” for the information on external monitoring
cables.

Using ECG electrodes with the HP