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WARNING

CAUTION

NOTE

TIP

Conventions Used in This Manual

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

Caution statements describe conditions or actions that can result in damage to the
equipment or loss of data.

Notes contain additional information on usage.

Tips contain shortcuts for completing procedures on your cardiograph.

TEXT represents the label s that appear on the display.

key represents keys on the key panel.

Softkey represents the temporary key labels that appear on the display.

Please see "Maintaining the Cardiograph”, for further information about operating
your cardiograph safely.




Preface

Thismanual contains operating instructions for cardiograph users, including how to
perform the following tasks:

 Preparing your cardiograph for use

» Entering and editing the patient ID information

» Recording an ECG

» Understanding the HP ECG Measurements Program, Predictive Instruments
Application, and Reports

 Storing ECGs (#A05 or StressWriter Options only)

» Transmitting and Receiving ECGs (#A05 or StressWriter Options only)

» Troubleshooting

* Caring for and maintaining the cardiograph

 Configuring your cardiograph

This manual is organized as follows:

Getting Acquainted. Describes the many features of the PageWriter 300pi
cardiograph, patient and operational safety, and AC/battery operation.

Recording an ECG. Describes how to prepare the patient for an ECG, check the
signal quality of the patient leads, and enter patient ID and printed report informa-
tion.

Understanding HP ECG Analysis and Predictive I nstruments Applications.
Explains how the HP Page Writer 300pi measures, analyzes and interprets ECG
data, and what information is included on the Extended M easurements report.
Also describes the Predictive Instruments applications.

ECG Storage (Options#A05 or StressWriter). Contains information about
storing ECGs using the internal memory of the PageWriter 300pi. Information
about using and printing the log of ECGs taken and the log of ECGs stored is also
included.

Transmitting, Faxing, and Receiving Auto ECGs (Options#A05 or Stress-
Writer only). Explains how the PageWriter 300pi cardiograph transmits and
receives ECGs.




Troubleshooting. Explains how to solve basic ECG problems before calling for
service.

Maintaining the Cardiograph. Explains how to clean the outside surfaces of the
cardiograph and its accessories, including the patient cable.

Setting Up Your Cardiograph. Providesinformation on preparing or checking
the voltage, battery, power and patient cables, modem and transmission cables,
date and time, and telephone directory.

Configuring Your Cardiograph. Describes how to configure your cardiograph
and print out your configuration settings.

Specifications. Lists conformity to applicable IEC, UL, AAMI, and CSA specifi-
cations.

Glossary.

Index.

Vi
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NOTE

Getting Acquainted

This chapter describes to the new user the many features of the PageWriter 300pi
cardiograph, patient and operational safety, and A/C battery operation. The user
should become familiar with this material, especially the safety information, prior to
using the cardiograph.

See “Setting Up Your Cardiograph”, for information on checking the voltage switch
setting, installing the battery, connecting the cables, and loading paper. Each of
these taskmust be done prior to operating the cardiograph for the first time.

If accurate ST segment contours are required for ECGs recorded in Manual mode,

do not use the 0.5 Hz baseline wander filter. This filter suppresses baseline wander
to the extent that it may alter the ST segment. Instead, configure your cardiograph to
use the 0.15 Hz or 0.05 Hz baseline wander filter. Regardless of the filter used, the
rhythm characteristics of the ECG are accurately recorded




Figure 1-1

Getting Acquainted

M1770b

The HP PageWriter 300pi Cardiograph

A. Patient Cable
B. Cardiograph




Figure 1-2

Getting Acquainted

M1770-2A

Bottom View of Cardiograph

A. AC Fuse Holders

B. Mounting Point for Optional M1705B Cart
(Mounting screw included with cart)

C. Battery Door




Getting Acquainted
The Keyboard and Front Panel

The Keyboard and Front Panel

Figure 1-3
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The Keyboard and Front Panel of the Cardiograph
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Getting Acquainted
The Keyboard and Front Panel

Displays th i i is in- . i ;
plays the configuration fnenu, unless an ECG report is in-process. Use Exit . , or §@ to
return to the normal ECG display.

T

softkeys These five keys (F1 - Fb), located directly beneath the display window, perform different functions at dif-
ferent times. They are called “softkeys.” When a softkey is active, a label describing its function is dis-
played above it on the screen. Press the key to perform the function displayed on the screen.

Shift Used to enter shifted characters.

Allows patient identification entry, review, and edit.

Filter Turns filters on and off. The filter or filters controlled by this key are selected during cardiograph configu-
ration.
Shift [-Char Enters the upper case letters and punctuation marks shown above the number keys when you press the
corresponding letter or number key while pressing the key.
AC This indicator is lighted when the power cord is plugged into an active wall outlet. This also indicates that

the battery is charging.

The Enter key.

This key starts an Auto ECG recording.

Starts a Manual ECG recording. Also restores the ECG trace during a Manual report after defibrillation.
Halts any cardiograph activity and restores the normal ECG display.

Cop Prints a copy of the last Auto ECG.

o (7]
o —
(=] (=]
[3°) -~ -

Advances the paper to the beginning of the next page.

To view lead groups, use the [»] or [W] keys to move to the next lead group, and the [A] or [«(] keys to
move to the previous lead group. The [»-] or [w] keys move the cursor down on configuration displays and
patient ID information screens. The [A] and [«(] keys move the cursor up.

[>]
[«
[v]
[a]

Used to enter alternate characters. (See item P.)

—Char To enter the characters shown above the letter keys (see Table 1-1 for language-specific keys), press the
key with the desired letter.

On/Standby Switches the cardiograph between On and Standby. Standby means the cardiograph is off, but charging
the battery, when it is plugged in to AC power.




Table 1-1

Getting Acquainted
The Keyboard and Front Panel

Characters by Language

Alt + English French German Dutch Italian Spanish
a a a a a a
d > > > > > >
e é 8 é
f ? ? ? ? ? ?
g I I I I I I
i i i i
k e
I u é il
0 0 0 0 0
p ¢ B f
q a
S < < < < < <
u i ii ii u 1l
w é °
y e y i




Getting Acquainted
About Your Cardiograph

About Y our Cardiograph

Y our PageWriter 300pi cardiograph:

» Acquires 12 leads simultaneously.

* Allows you to check lead quality on the preview screen before printing the ECG.
* Provides selectable formats (Auto and Manual).

» Reports measurements of the ECG.

» Operates on a rechargeable battery. AC power charges the battery.

» Has a digital array printer with continuous-feed paper.

» Has a 200 sheet Z-fold paper capacity.

In addition to the features listed above, your PageWriter 300pi cardiograph can
analyze and interpret the ECG. The PageWriter 300pi also includes Predictive
Instrument applications that detect Acute Myocardial Infarction and Acute Cardiac
Ischemia, as well as calculate predicted outcome with and without thrombolytic
therapy.

Accessories

Your cardiograph was shipped with one of the following three accessory sets,
according to your geographic option:

No Electrodes Accessory Set — Options: ABB, ABD, ABE, ABF, ABH, ABS,
ABU, ABX, ABZ

 Battery assembly

» Power cord

Patient Cable

1 package of paper

» PageWriter 300pi User’'s Guide

Using the HP PageWriter 200/200i Cardiograph operator training video
(also applicable to the PageWriter 300pi)

» Hewlett-Packard Interpretive Cardiograph Physician’s Guide

For electrodes, contact your local Hewlett-Packard Sales Office or your authorized
Hewlett-Packard Dealer or Distributor.




Getting Acquainted
About Your Cardiograph

Reusable Electrodes Accessory Set — Options: ABG, ABK, ABM, AB2, AB4,

AKV, ABK, AKM, ACQ

 Battery assembly

» Power cord

Patient Cable

« 1 package of paper

6 Welsh bulb electrodes

4 limb plate electrodes and straps

» PageWriter 300pi User's Guide

Using the HP PageWriter 200/200i Cardiograph operator training video
(also applicable to the PageWriter 300pi)

« Hewlett-Packard Interpretive Cardiograph Physician’s Guide

Disposable Electrodes Accessory Set — Options: ABA, ABC

 Battery assembly

» Power cord

 Patient Cable

« 1 package of paper

 Disposable electrode starter set

» Tab electrode adapters

» PageWriter 300pi User’'s Guide

« Using the HP PageWriter 200/200i Cardiograph operator training video
(also applicable to the PageWriter 300pi)

« Hewlett-Packard Interpretive Cardiograph Physician’s Guide

Options

Y our PageWriter 300pi cardiograph can store and transmit ECGsiif you purchased
Options #A05 or StressWriter. See “ECG Storage (Options #A05 or StressWriter)”,
for information about storing, retrieving and editing ECGs. See “Transmitting,
Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)”, for
information about sending ECGs to other PageWriter cardiographs or the HP

TraceMaster ECG Management system.
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WARNING

Getting Acquainted
Patient and Operational Safety Notes

Patient and Operational Safety Notes

Y our cardiograph isolates all connections to the patient from electrical ground and

all other conductive circuitsin the cardiograph. This reduces the possibility of
hazardous currents passing from the cardiograph through the patient’s heart to
ground. To ensure the patient’s safety and your own, observe the following
reminders:

* When operating your cardiograph from AC power, be sure it and all other electri-
cal equipment connected to or near the patient are effectively grounded.

» Use only grounded power cords (three-wire power cords with grounded plugs).
Also make sure the outlet accepts the plug and is grouNeeel. adapt a
grounded plug to fit an ungrounded outlet by removing the ground prong or
ground clip. Should an ungrounded plug adapter be necessary, use a ground strap
to connect the equipotential connector at the rear of the instrument to the power
source ground.

» The patient cable should be routed away from power cords and any other electri-
cal equipment. Failure to do so can result in AC power line frequency interference
on the ECG trace.

The HP patient cable supplied with this cardiograph, or an HP approved
substitute patient cable, is an integral part of the cardiograph’s safety
features. Using any other patient cable may compromise defibrillation
protection as well as cardiograph performance.

Only qualified personnel may service the cardiograph.




WARNING

Getting Acquainted
Patient and Operational Safety Notes

Do not use this cardiograph near flammable anesthetics. It is not intended
for use in explosive environments.

Do not touch the patient, patient cable or cardiograph during defibrillation.
Death or injury may occur from the electrical shock delivered by the
defibrillator.

Be sure that the electrodes or lead wire tips do not come in contact with
any other conductive materials, including earth-grounded materials,
especially when connecting or disconnecting electrodes to/from a patient.

The use of multiple instruments connected to the same patient may pose a
safety hazard due to the summation of leakage currents from each
instrument. Any combination of instruments should be evaluated by local
safety personnel before being put into service.

Do not pull on the paper while a report is being printed. This can cause
distortion of the waveform and can lead to potential misdiagnosis.
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Getting Acquainted
Patient and Operational Safety Notes

WARNING (#A05 or StressWriter Options only) Equipment connected to the
_— cardiograph’s RS-232 connector can cause ground leakage currents
exceeding the maximum specified in UL544/IEC601-1 safety standards.
Do not connect any equipment to the RS-232 connector during cardiograph
operation unless you can verify that the leakage current is within the
specified limits.

CAUTION Do not block the ventilation slots. Lack of ventilation may cause the cardiograph
— to overhest, resulting in failure of internal electronic components.

NOTE The Hewlett-Packard warranty is only assured if you use Hewlett-Packard approved
—_— accessories and replacement parts. See “Maintaining the Cardiograph” for more
information.
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NOTE

Getting Acquainted
AC and Battery Operation

AC and Battery Operation

The battery must be installed for proper operation of the cardiograph—even if the
cardiograph is plugged into AC power, it cannot print an ECG report without the
battery. For information about replacing or installing the battery, refer to “Setting
Up Your Cardiograph”.

The following is a list of AC and battery operating information:

A fully charged battery (without AC power) will print approximately 40 Auto
ECGs, or approximately 40 minutescohtinuous Manual ECG information.

» TheLow Batt er y message on the display indicates the battery needs to be
charged.

* From the time théow Bat t er y message is first displayed to when the cardio-
graph automatically is turned 8andby (off), there is typically enough reserve
battery capacity to record two Auto ECGs or 2-minutes of Manual ECG data. A
weak or faulty battery will reduce this time.

» The flashing.ow Bat t er y message indicates that the cardiograph will turn
itself off in one minute unless it is plugged into AC power.

« A discharged battery requires at least 5 minutes charging time, with the cardio-
graph inStandby (off), before printing an Auto ECG.

» A discharged battery requires at least 10 minutes charging time, with the cardio-
graph inStandby (off), before printing a 1-minute Manual ECG.

If the cardiograph is turned on while the battery is being charged, these charging
times are doubled (10 minutes for an Auto ECG and 20 minutes for a 1-minute
Manual ECG).
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Getting Acquainted
AC and Battery Operation

« The PageWriter 300pi cardiograph has a battery-saving feature: it will turn itself
to Standby (off) after 30 minutes of instrument inactivity. This prevents the car-
diograph from being accidentally left on for extended periods of time.

NOTE This feature isiot active if all the limb electrodes are connected to a patient or if
—_— the cardiograph is plugged into AC power.

* A new battery or a battery that has been stored for an extended period of time
requires charging (with the cardiograpttiandby (off)) for 16 hours in order to
guarantee a full charge.

» The battery, if installed, is being charged any time the AC light is on.

A fully depleted battery will charge to 90% of full capacity in 7 hours, and 100%
capacity in 16 hours, as long as the cardiograph3taimdby (off) for the entire
time.

When the cardiograph is not in use, it should be connected to AC power and left in
Standby (off). This will maintain a full battery charge and prolong battery life.

NOTE The cardiograph’s battery charging circuit delivers less power than the cardiograph
_— uses while printing an ECG. It is possible to run down the battery, even when the
cardiograph is plugged into AC power, if the printer is being heavily used.
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Getting Acquainted
AC and Battery Operation
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Recording an ECG

This chapter describes how to:

« prepare the patient for an ECG

« check the signal quality of the patient leads

« enter patient ID and printed report information
*record an ECG

« change the report format

« understand the printed report

Samples of the different Manual and Auto ECG formats are also shown.

NOTE If the cardiograph has not been setup, refer to “Setting Up Your Cardiograph”, for
—_— instructions.

If your cardiograph is already configured, you can record an ECG by performing the
following steps and procedures. (If you need to configure your cardiograph or check
settings, refer to “Configuring Your Cardiograph”.)

1 If the cardiograph is nddn, press .

2 Prepare the patient and apply the electrodes, as described in the next section,
“Preparing the Patient”.

3 Check the signal quality on all leads, as described in Checking Signal Quality,
later in this chapter.

4 Enter patient ID information, if necessary. This is described in Entering Patient
ID, later in this chapter.

5 Pres torecord a 12-lead ECG, or p to record a rhythm report.

The rest of this chapter discusses the details of setting up and recording ECGs.




NOTE

NOTE

Recording an ECG
Preparing the Patient

Preparing the Patient

For

electrode placement information, refer to the diagram on the top of your

cardiograph.

Proper patient preparation and el ectrode placement are the most important elements
in producing a high quality ECG trace.

Prepare the patient by performing the following steps.

1

Reassure and relax the patient. A calm and quiet patient produces the best
ECGs.

Make sure the electrode site is not covered by hair or clothing.
Gently clean and abrade the surface of the skin with dry gauze.

Place electrodes on patient. See the following notes regarding your type of elec-
trodes.

Attach each lead wire to the correct electrode.

The upper-1eft corner of the screen displays the el ectrodes that are not placed
firmly on the patient and/or the lead wires that are not attached securely to the
electrodes. (See Table 2-1.) This is an indication ofleads off”. Correct the
attachment of any lead/electrode pair that appears on the screen.

The patient cable should be routed away from power cords and any other electrical
equipment. Failure to do so can result in AC line frequency interference on the ECG
trace.




Table 2-1

NOTE

Recording an ECG
Preparing the Patient

Leads Off Labels

3::;3:‘:&? Meaning

RLIN Right leg electrode not connected or only right leg electrode is connected and all
other limb electrodes are not connected.

RAIR Right arm electrode is not connected.

LAIL Left arm electrode is not connected.

LL/F Left leg electrode is not connected.

V1..Ve/ One or more chest electrodes are not connected. For example, V2 means the V2

C1..C6 electrode is not connected.

Notesfor Customers Using Reusable Electrodes

Each electrode must be attached securely. Straps must neither slide nor be so tight as
to cause discomfort.

The electrode paste, gel, or creme must cover an areathe size of the electrode, but
must not extend beyond it, especially on the chest.

Notesfor Customer Using Disposable Tab Electrodes

Disposable electrodes have conductive material on the adhesive side only. The
electrode tab must be placed between the jaws of the electrode adapter clip, and
remain flat. Do not attempt to place the jaws of the electrode adapter so close to the
circular part of the electrode that the tab of the electrode is bent, or contact is made
with the conductive gel. Gently tug on the electrode adapter to ensure that the
electrode adapter is properly placed on the electrode.

Good and accurate placement on the first attempt should be your goal for each
electrode. Each time an electrode is lifted off the skin and attached again, the
adhesive gel becomes weaker and less effective.

Never mix reusable and disposable electrodes on the same patient.




NOTE

Recording an ECG
Understanding When a Signal is Acquired

Understanding When a Signal is Acquired

Y our PageWriter 300pi cardiograph attempts to acquire agood signal for an Auto

report before you press the key. Hewlett-Packard calls this Pre-acquisition.
Pre-acquisition is activated when the cardiograph is turned on and remains active
until an Auto report beginsto print. Pre-acquisition is also suspended whenever an
electrode is disconnected.

Pre-acquisition is reactivated when apatient ID is entered or edited, or when a
Manual report is finished printing.

When Pre-acquisition is active, it isimportant for the patient to stay still and
relaxed. Thiswill help ensure agood signal is captured prior to printing an Auto
report.

Pre-acquisition is not used for Manual ECG reports.

Performing a Stat ECG (Bypassing Patient ID Entry)

Perform the following step when an ECG is needed quickly.
1 If the cardiograph is not On, press .

2 Prepare the patient and apply the electrodes.

3 Do one of thefollowing:

a Pres twice for a Manual ECG report.

b. Press twice for an Auto ECG report.
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NOTE

NOTE

Table 2-2

Recording an ECG
Checking Signal Quality

Reports printed by following the above steps will use the last patient identification
information even if powered off in between. Be sure the patient | D dataon the report
matches the patient.

Signals seen on the screen can only be captured for an Auto report when Pre-
acquisition is active. See Understanding When a Signal is Acquired for more
information on Pre-acquisition.

Checking Signal Quality

Y ou can produce better ECGs by previewing the lead traces on the screen before
you record and print the ECG. By observing the traces and adjusting the leads
accordingly, you can make the best possible ECG recording.

The screen displays the output from the selected three leads whenever the
cardiographis on.

The leads are displayed in five groups of three leads each. The groups are listed
below:

Lead Groups

Group Leads Displayed
Group 1 [0, 1

Group 2 avR, avL, avF
Group 3 V1,V2,V3
Group 4 V4,V5,V6
Group 5 Custom 3




NOTE

NOTE

Recording an ECG
Entering Patient 1D

« To select which three leads to display on the screen, preEtheE or key, or

the bar, to display the next lead group, or pres@e E|or key to dis-
play the previous lead group.

« Before you connect the electrodes, each lead displays on the screen as a dotted
line, indicating that at least one of the electrodes associated with the lead is not
connectedThe dotted line is known as a “leads off” traceUse the | eads off
labels (see Table 2-1) to determine which leads are off.

« As you connect the electrodes to the patient, the lead waveforms are displayed on
the screen.

The ECG traces are updated by the erase bar that moves across the screen.

Entering Patient ID

Entering patient ID information is not required to record an ECG. Note that for the
PageWriter 300pi, some ID fields affect the interpretation of Auto ECGs and this ID
information should therefore be entered. See “Understanding HP ECG Analysis and
Predictive Instruments Applications” for more information.

If the cardiograph is configured to record no ID information, pre displays

lonpsimy oo

thn fal
Crromowimg e SSayc

I D entry has been disabl ed
Change your configuration to
enter |D data.

Press any key to continue.
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Recording an ECG
Entering Patient ID

The following steps detail one of two methods of entering patient ID information.
See Recording an Auto ECG or Recording a Manual ECG later in this chapter for
the second method.

To enter patient identification, perform the following steps (these steps assume all
ID fields are enabled).

1 Press . If thereis an existing patient 1D in the cardiograph, the question
New pati ent ? isdisplayed. If not, the patient ID entry screen is displayed.
Y ou can press at any time to return to the ECG display.

a. If youpress Yes, Enter New ID to answer the New pat i ent ? query,
the existing patient ID information is cleared and the patient 1D entry screen
is displayed.

b. If you press No, Edit Old ID to answer the New pat i ent ? query, the
existing patient ID information is displayed for you to review or change, if
necessary.

2 Typethe patient ID number and press [«—], [»], or [v]. Thenext line
requests the patient’s name.

3 Type the patient's name and press[«—] [»] [v]r . The nextline
requests the patient’s age. It also allows you to change the age designation

(Years, Year of Birth, Months, Weeks, Days, or Hours).

4 Type the patient’s age. PreChange until the screen displays the age designa-

tion you want to use. Pre{<—| E

There are more patient ID fields into which you can enter patient information. All of
the patient information fields are shown in Table 2-3. Note that some (or all) of
these fields may be inactive for your configuration.

Each time you press ti<—] [v] , the information you entered is recorded and
the cursor moves down to the next ID field. To return to a previous field, move the

cursor up by pressin[a] (<]




TIP

TIP

Recording an ECG
Entering Patient 1D

To change or erase data you have entered, simply type over the existing data, or use

the key to delete the character to the left of the cursor or press Erase, if
available.

Y ou can stop entering patient 1D information at any time by pressing = Exit  (or

[Stop]). This saves all thefield entriesin the patient ID record, including the
information you just entered.

To start recording an ECG more quickly, you can press | Manual | or |Auto| instead of
Exit or . This saves all the patient ID information you just entered and
starts an ECG recording all at the same time.

Reviewing and Changing Patient ID
To review and change the current patient ID information:;
1 Pressthe key. The message New Pat i ent ? displays.

2 Press No, Edit Old ID . The current patient 1D screen displays, and you can
change any field.

To enter information more quickly, you can suppress the display of unused ID
fields. Refer to “Configuring Your Cardiograph” for details.




Table 2-3

Patient ID Fields

Recording an ECG
Entering Patient ID

# of
Prompt Comments Entry char.
ID: Type the patient ID number. Alphanumeric 16
Name: Type the patient name. Alphanumeric 30
Age: Type the patient age. Numeric 4
Press Change to select
the age designation:
Years
Year of Birth
Months
Weeks
Days
Hours
Sex: Press Change to select
Male or Female.
Chest/LA pain entry? Yes or No 3 character field
Acute Ischemic Sx time Yes or No 3 character field
Entry?
History Diabetes Entry? Yes or No 3 character field
History Hypertension Entry? Yes or No 3 character field
Height: Type the height. Numeric 3
Press Change to select
inches or centimeters.
Weight: Type the weight. Numeric 3
Press Change to select
pounds or kilograms.
Blood Pressure: Type the systolic value, then Numeric 3
press E] . Type the
diastolic value
Operator: Type the cardiograph opera- Alphanumeric 4

tor’s initials or number




Table 2-3

Recording an ECG
Recording a Manual ECG

Patient ID Fields

# of
Prompt Comments Entry char.
Department: Type the department number Alphanumeric 8
where the ECG is recorded
Room: Type the patient room name Alphanumeric 8
or number
Requested by: Type name or number of the Alphanumeric 16
person requesting the ECG
Custom Field One: This label can be configured Alphanumeric 16
as needed. See Table 2-1.
Custom Field Two: This label can be configured Alphanumeric 16
as needed. See Table 2-1.
Set ECG Mgmt Priority to Yes or No Setup ID entry for ECG man- 3
Stat? agement system priority to

indicate a ‘STAT' ECG. Only
applies to cardiographs with
storage and transmission.

Recording aManual ECG

To record aManual ECG, perform the following steps.

1

2

If the cardiograph is not On, press :

Prepare the patient and apply the electrodes.
Check the signal quality on all leads.

Enter patient ID information, if necessary.

Press on the front panel.
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NOTE

Recording an ECG
Recording a Manual ECG

« If you did not enter a patient ID in the above step and halventered a patient ID
since turning on the cardiograph, the mesddmd D, Conti nue? is dis-
played. Pres:Yes to record the ECG without a patient ID. FNo, Enter ID to
enter patient ID information.

« If you did not enter a patient ID in the above step but have entered patient ID infor-
mation since the cardiograph was turned on, the question
Conti nue using A d | D?is displayed.

If you have entered a patient identification number and want to take more ECGs
from the same patient, pre Yes

If you are recording an ECG from another patient, piNo, Edit 0ld ID or
No, Enter New ID .

Your cardiograph automatically checks for a patient ID each time you start an ECG,
unless it is configured for no patient ID information. To bypass this check and use
the last entered patient ID, prg Manual|  a second time.

6 The cardiograph prints the ECG continuously until you pre key.
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Recording a Manual ECG

NOTE If accurate ECG ST contours are required for ECGs recorded in Manual mode, do
—_— not use the 0.5 Hz baseline wander filter. Thisfilter suppresses baseline wander to
the extent that it may alter the ST segment. Instead, configure your cardiograph to
use the 0.15 Hz or 0.05 Hz baseline wander filter. Regardless of the filter used, the
rhythm characteristics of the ECG are accurately recorded. Refer to “Configuring
Your Cardiograph” for details on configuring filters.

The leads recorded by the manual ECG, the chart speed, sensitivity, and filter status
can be changed at any time, even while a manual ECG is running. To change these

settings simply select Format Leads Speed Size keys, as

appropriate. Note, however, that the ECG printer will pause as the cardiograph
changes its recording status.

» The Format key sequenceis[B 60 120 3...
» The Leads key sequence is:

3lead manual - Customd 1l 1Il O aVR, aVvL, avVF] V1V2Vv30O V4V5V6
0 Custom ...

6 lead manual - Custom Lead§&! Limb Leadsd V1-V6 Leadd] Custom
Leads ...

* The Speed key sequenceis: 25500 50 100 25 ... (numbers indicate chart
speed in mm/sec).

» The Size key sequence is: 1D 1.0 ¥V 2.00 2.0 %.VO 0.50 0.5 %LvO
1.0..

« The key sequence is an On/Off toggle. W Fiter | is adfivet er is
displayed on the screen.
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Restoring the ECG Trace After Defibrillation or Reconnecting Leads

Restoring the ECG Trace After Defibrillation or
Reconnecting Leads

After application of a defibrillator pulse, reconnecting one or more leads, or any
other time the ECG signal is off-center during a Manual report, the trace can be

quickly restored by pressing the key.

Recording an Auto ECG

To record an Auto ECG, perform the following steps.

1

2

If the cardiograph is not On, press .

Prepare the patient and apply the electrodes.

Check the signal quality on all leads.

Enter patient ID information, if necessary.

Theleads recorded by the Auto ECG, the chart speed, sensitivity, and filter sta-

tus can be changed before the Auto ECG starts. To change these settings simply
select Format , Leads , Speed , Size , or keys, as appropriate.

* The Format key sequence is: 3k# 3x4 1RO 3x4 3RO 6x2 [0 3x4 ...

» The Leads key sequence is:

41R: 10 1O MO avkRO avL O avVFO viO v20 V30O v40O V5
gved ..
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NOTE

Recording an ECG
Recording an Auto ECG

3x4 3R: CustomLeads O I, 11,111 O avVR, avL,avF O V1,V2,V30O V4,V5,
V6 O Custom Leads...

« The Speed key sequence is: 25 500 25 ...(numbers indicate chart speed in
mm/sec).

» The Size key sequence is: 1.0 1.0 .V 2.00 2.0 %.VO 0.50 0.5 %vO
1.0..

« The key sequence is an On/Off toggle. W Fiter | is adfivet er is
displayed on the screen.

6 Press[Auto] on the front panel.

« If you did not enter a patient ID in the above step and have not entered a patient ID
since turning on the cardiograph, the mes$émd D, Conti nue? is dis-
played. Pres:Yes to record the ECG without a patient ID. FNo, Enter ID to
enter patient ID information.

« If you did not enter a patient ID in the above stephawe entered patient ID
information since the cardiograph was turned on, the question
Conti nue using Ad | D?is displayed.

If you have entered a patient identification number and want to take more ECGs
from the same patient, pre Yes

If you are recording an ECG from another patient, piNo, Edit 0ld ID or
No, Enter New ID .

Your cardiograph automatically checks for a patient ID each time you start an ECG,
unless it is configured for no patient ID information. To bypass this check and use
the last entered patient ID information, pr{Auto] a second time.

7 The status messagl@squi ri ng ECG .., Processing.. .,
Anal yzing... andPrinting... aredisplayed.
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Recording an ECG
Making Copies of Auto ECGs

Making Copies of Auto ECGs

If you require additional copies of an Auto ECG, you may print a copy of the last
ECG that was recorded. See Figures 2-1 through 2-6 for examples of the report
formats available.

To print acopy of your most recent Auto ECG, press the key. The message
Printing... isdisplayed and the copy is printed.

To print acopy of the extended measurements report for the most recent ECG, press

the and keys at the same time. The extended measurements report
summarizes the morphology and rhythm characteristics for the individual lead
waveforms and rhythm groups in the ECG. The PageWriter 300pi uses these
measurements to suggest an interpretation. See Figure 3-3 and Figure 3-5in
“Understanding HP ECG Analysis and Predictive Instruments Applications” for
examples of the extended measurements report.

*Unless you save the ECG, you must print an additional copy before the cardiograph
has been turned @tandby (off), before another ECG has been acquired, before
changing the ID, and before changing the cardiograph configuration.

*You may print copies of a stored ECG at any time. See Printing Stored ECGs
in “ECG Storage (Options #A05 or StressWriter)”, for more information.

*You may change the format and corresponding leads, and speed (25 or 50 mm/sec)
prior to printing a copy of an ECG.

*You can only print copies of Auto ECGs.
«Copies of ECGs use the copy interpretation format specified when the

cardiograph was configured. See the section titled Miscellaneous Report Fields in
“Configuring Your Cardiograph”.
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Table 2-4

Recording an ECG
Understanding the Printed Report

Understanding the Printed Report

The PageWriter 300pi provides Auto, Manual, and Extended M easurements reports.
This section describes the Manual and Auto reports. The Manual report features
closely resemble those of the Auto report. The Extended Measurements report is
described in “Understanding HP ECG Analysis and Predictive Instruments
Applications”.

Choosing a Report Format

An Auto report prints a one- or two-page summary of all 12 cardiograph leads.
(More pages may be needed to print additional interpretation statements. See Table

2-4). A Manual report prints continuously until t key is pressed. The Auto

and Manual report formats are available for both standard and Cabrera leads. The
Cabrera lead order is an alternative limb lead order in which aVR is inverted and
shown as -aVR. Lead order is aVL, |, -aVR, Il, aVF, lll, V1 through V6. The
Cabrera lead order makes it easier to visualize waveform progression in the frontal
plane.

Using the softkeys below the cardiograph’s display, the user can select the desired
report format and lead configuration. To change to a different report format, see
Changing the Report Format later in this section.

Auto Report Length Configurations

Number of pages in Auto report

Model At 25 mm|sec At 50 mm/sec

300pi with 1 2
Interpretation off

300pi with 1 or more 2 or more
interpretation on
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Changing the Report Format
To change the report format:

1 Press|[Stop |. The bottom of the display will be similar to the one shown below.

Aut o 3x4, 3R (RN 25mMmi s 1.0
Report For mat Leads Speed Size

2 Press Report to select between Auto or Manual report menus. Note that the data
displayed above the Format and Leads softkeyswill change asyou switch
between the Auto and Manual report formats.

3 Press Format to select the report presentation. The selections are:
*Auto Formats: 3x4, 3x4 1R, 3x4 3R, 6x2
*Manual Formats: 3, 6, 12

4 Presslead orleads | if available for your format, to select the leads you wish
to record.

Auto Report Formats

12-lead Auto reports may be displayed in 3x4 or 6x2 formats. The 6x2 format
displays longer segments of waveform information than the 3x4 format. Rhythm
strips may be added to the 3x4 format to display longer ECG segments from one (or
three) leads. For the 3x4 1R and 3x4 3R formats, the rhythm lead(s) may be
configured to be any one (or three) of the 12 available leads. Refer to Figures 2-1
through 2-6 for examples of these Auto report formats.

Manual Report Formats

Manual ECGs run continuously, from the time you pi Manual| until you press

[Stop |. The cardiograph can be configured to display Manual reports with either 3,
6, or 12 leads. Manual ECGs reflect the ECG waveform as it occurs with a small
delay.

Other lead groups can be selected while recording an ECG, and custom lead groups
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can also be selected. (See Power-On Report Fields in “Configuring Your
Cardiograph” for information about setting up custom lead combinations for
Manual ECG reports.) Refer to Figures 2-7, 2-8, and 2-9 for examples of these
Manual report formats.

The following tables show the standard and default-custom lead configurations.

Table 2-5 Manual Report Standard Formats
Number of Standard Lead Choices Def:?ult Custom Lead
Leads Choices
3 I, 0,10 I, aVF, V2
aVR, L, F (aVR, aVL, aVF)
V1,V2,V3
V4, V5, V6
6 Limb (I, 1, 1ll, aVR, aVL, aVF) Il, aVF, V2, Il V1, |
V1-V6 (V1, V2, V3, V4, V5, V6)
12 I, 11, 1Il, aVR, aVvl, aVF, V1, V2, V3, V4, V/5, V6
Table 2-6 Manual Report Cabrera Formats
Number of Standard Lead Choices Defa_lult Custom Lead
Leads Choices
3 aVL, |, -aVR Il, aVF, V2
II, aVF, lll
V1,V2,V3
V4, V5, V6
6 Limb (aVL, 1, -aVR, II, aVF, Ill) I, aVF, V2, I, V1, |
V1-V6 (V1, V2, V3, V4, V5, V6)
12 aVL, |, -aVR, II, aVF, Ill, V1, V2, V3, V4, V5, V6
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Choosing a Report Format

Predictive Instrument Auto Report For mats

For PageWriter 300pi models with Predictive Instruments, select the type of Auto
report interpretation and analysis as follows:

1 Press Report until 'Auto Analysis (F1) key appears.
2 Press (F3) key to select the type of interpretation and analysis report.

The report options are described in Table 2-7;

Predictive Instrument Auto Report Options

Auto Interpretation Report Produced

Selection

Adult 09 report - TPl and ACI TIPI disabled

Pediatric P4 report - TPI and ACI TIPI disabled

ACI-TIPI TO report - ACI TIPI only, no Risk
Management, TPI disabled

TPI HO report - TPI only, no AMI screen-
ing, ACI TIPI disabled

08/TIPI T8 - ACI TIPI and 08 Adult Criteria in
single report

Default Report produced is based on user

configuration settings

For additional information on the Predictive Instruments and associated reports,
refer to “Understanding the HP ECG Analysis Program” andPtbeictive
Instruments Physician’s Guide.
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The Auto ECG Report

Figure 2-1

The Auto ECG Report
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Auto Report Annotations

Description

A Patient ID number
B Leads Off Status
C Age and Sex
D Patient Name
E Weight
Height
F Systolic/Diastolic Blood Pressure (BP)
G Department
Room No.
Operator
H Custom Field One

Custom Field Two

Note: These fields are for user-defined labels, such as insurance number or medications.

| Requested by: the name of the requesting physician

J Basic measurements

K Interpretation (300pi)

L Reasons (300pi)

M Calibration signal. See Table 2-10.

N Sequence number—the total number of ECGs recorded over the life of the cardiograph.
0 Filter settings:

* Artifact filter (F)

* AC filter( ™)

* Frequency response

* Baseline Wander filter (W)

P Cardiograph settings for speed, and for limb and chest lead sensitivity.

Q Location code and cardiograph ID number (Options #A05 or StressWriter only)
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Basic M easurements

The basic measurements table gives standard interval and duration measurementsin
milliseconds, and limb lead axis measurements in degrees. These are representative
values for the dominant beat pattern in the ECG. For more information on how
representative beat measurements are derived, refer to the How the PageWriter
300pi Measures ECGsin “Understanding HP ECG Analysis and Predictive
Instruments Applications”.

Basic Measurements

Item Description Units

RATE Heart rate beats per minute
PR PR interval milliseconds
QRSD QRS duration milliseconds

at QT interval milliseconds
QT QT interval corrected for rate milliseconds

P Frontal P axis degrees

QRS Frontal mean QRS axis degrees

T Frontal T axis degrees

Calibration Signals

The following table shows how the height of the calibration pulse indicates ECG
sensitivity. Note that the display indicates sensitivity as:

* 1.0 (normal or 10 mm/mV),

1.0 2V (normal for leads other than V-leads, half-normal or 5 mm/mV for
V-leads),

0.5 (half-normal or 5 mm/mV),

0.5 .V (half-normal for leads other than V-leads, quarter-normal for V-leads),

2.0 (twice-normal or 20 mm/mV), or

2.0 %V (twice-normal for leads other than V-leads, normal for V-leads).
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Table 2-10 Calibration Signals
ECG Size (mm/mV) Calibration Pulse
. . V-leads
Display Label  Limb Leads V1-V6 Auto Manual
Limb Leads V-leads
05 | | 1 1 1
0.5 %V 5 2.5 |_LL I_l_ 1
1.0 10 10 |—|- |—|- |—|-
1.0 %V 10 5 |—LL |—|-
2.0 20 20 r{ [ | |7\‘
2.0 %V 20 10 |_|1 [ ]
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Auto Report Examples

The following figures show examples of Auto ECG report formats.

Figure 2-2

A Standard Auto 3x4 ECG (3x4)
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Figure 2-3

i T i Bmee ik | in el i cErmaed c FoeePe ot Sl
HA RILL AR R SR m R Amimie -up---_ -
LTTRTHTL P | I—
(STH :. AT Ty WTET ¥ 0T W, Fe maEnee ks PR B
- 1s Ria 10 Tt
R - !
i T Famia
H 1
|- — e - 41 s
| i i " = pras
UC P D I A e e i G |

| i —

PR T R LTSSl ot DA DSl e

B e --_Jr'_l._f_-,l.r_l—_-.j_a_..:l'_]
ALl R U RN P8 RS A R JIE A Vg D

¥ e N T leﬂlh sEiEi
An Auto 3x4 ECG with One Rhythm Strip (3x4, 1R)

Figure 2-4

irdid derowi v b e i [LLENEE TRl
¥ Fuan g e b N e e Bermieiap o B TR
_
.-I" I-': == crrerr WWTREw. mOVF TE 0 WGOEEl FaTe W e T
'
e -
=
W s
e et T
sia +gr
. -
] =]
L. L g —— W e | rmes -

- L_ I_ JE_ =-:_II_J_',\_| .1I-I rl._._‘._.__.t_.-ﬁ.ll

fimt aml

e i Jood | '-—_..' 1 -._EI. ._L-L‘ .j_. la—\.\_._a—J
_ll_r"\-\_l_r"h_l!l_ _!I_r' _LH_H_H'\- III |I = I -_III_-_|_-|.l1

A el U S SR P WO I TR ) T D

| -_..ehn_.;_ﬁ_.;.-_n,L-_.,ﬂH;H;_ﬂ_ﬂ.L-_q_m_;.-_J_q_;_-Jl |

= B N ol oy (1N
An Auto 3x4 ECG with Three Rhythm Strips (3x4, 3R)

2-25



Figure 2-5

Figure 2-6
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Manual Report Examples

The following figures show examples of Manual ECG report formats.

Figure 2-7

A Manual 3-Lead ECG
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Figure 2-8
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Figure 2-11
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Figure 2-12
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Figure 2-13
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Figure 2-14
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Figure 3-1

Understanding HP ECG Analysis and
Predictive Instruments Applications

This chapter explains how the HP Page Writer 300pi measures, analyzes
and interprets ECG data, and what information is included on the Extended
M easurements report. In addition, the Predictive Instruments applications
are described.

Understanding the HP ECG Analysis Program

The HP ECG Analysis Program produces precise, accurate and consistent
ECG measurements. If desired, it further provides interpretive statements
which highlight key areas of concern for your review. These tools are most
helpful if you understand how and why they work and how you can best use
their capabilities. Figure 3-1 shows this process.
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Understanding HP ECG Analysis and Predictive Instruments Applications
Understanding the HP ECG Analysis Program

The analysis process begins with the simultaneous acquisition of the ECG'’s
12 conventional leads. It then proceeds through four steps before producing
the interpreted ECG report. These steps are:

1 Quality Monitor—examines the technical quality of each ECG lead.

2 Pattern Recognition—Ilocates and identifies the various waveform
components.

3 Measurement—measures each component of the waveform and per-
forms basic rhythm analysis, producing a comprehensive set of measure-
ments.

4 Interpretation—uses the extended measurements, with information
about the patient such as age and sex, to select those interpretive state-
ments from the criteria program which summarize the findings for the
ECG.

Hewlett-Packard provides two standard criteria programs, adult and
pediatric, for your PageWriter 300pi cardiograph. Patient information,
including age, sex, height, and weight can be used by the criteria programs in
selecting the interpretive statements.

NOTE For more information about interpretation, see your Hewlett-Packard
—_— Interpretive Cardiograph Physician’s Guide




Figure 3-2

Understanding HP ECG Analysis and Predictive Instruments Applications
How the PageWriter 300pi Measures ECGs

How the PageWriter 300pi Measures ECGs

The PageWriter 300pi cal culates measurements for all the waveforms that
you see on the Auto 3 x 4 report. Every beat in every lead is measured
individually, allowing the natural variations among beats to contribute to the
representative measurements. Thisisin contrast to other measurement
methods in which a representative beat is constructed and then
measurements are made only for the constructed beat. In the PageWriter
300pi cardiograph, representative group, lead and global measurements are
calculated from combinations of the comprehensive set of measurements for
each beat.
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Understanding HP ECG Analysis and Predictive Instruments Applications
How the PageWriter 300pi Measures ECGs

Wavefor m Recognition

Thefirst step of the measurement program involves waveform recognition
and beat detection. A boundary indicator waveform in which QRS
complexes and pacemaker spikes are enhanced is derived from all leads over
the ten-second analysis period. After the approximate QRS complex and
pacemaker spike locations are known, another boundary indicator waveform
that enhances P and T wave detection is derived. Approximate P wave, QRS
complex and T wave regions are then determined for each beat in the ECG.

Comprehensive M easurements

After the approximate waveform locations are known, they are further
refined to determine precise onsets and offsets for each waveform. Once
onsets and offsets are known, amplitude, duration, area and shape are
calculated for every Pwave, QRS complex, T wave and ST segment in every
lead that you see on the Auto 3 x 4 report. Waveform irregularities such as
notches, surs, deltawaves and pacemaker spikes are also noted for every
beat. A table of al these measurementsis created, from which the
representative measurements are calculated.

Group Measurements

After al the beats have been measured, each beat in the ECG is classified

into one of five rhythm groups based on rate and morphology parameters.

Each group consists of beats with similar R-R intervals, durations, and

shapes, except that all paced beats are grouped together, regardless of other
parameters. Group 1 represents the type of beat that is most normal or

predominant and groups 2 through 5 represent other beat types. The group

into which each beat is classified is noted under the heading “Rhythm
Grouping of Beats” on the Extended Measurements report. Group
measurements are calculated by averaging the measurements for all the beats
in each of the groups and are reported in the Rhythm Analysis section of the
Extended Measurements report.




Understanding HP ECG Analysis and Predictive Instruments Applications
How the PageWriter 300pi Measures ECGs

Lead M easurements

Representative measurements for each of the 12 leads are calculated from
the comprehensive set of measurements for all the beats in the ECG. Only
the beats of the predominant group (Group 1) are used. If aparticular lead
(as shown on the Auto 3 x 4 report) does not have any Group 1 beats, a beat
group with similar parametersis used, if possible. The measurement
program triesto select abeat group for which the beats are not paced. Only if
all beatsin the ECG are paced will the measurements be for paced beats. If
there are paced and non-paced beatsin an ECG, only the non-paced beats
will be measured, which may result in leads for which no measurements are
reported.

In each lead, the measurements for all the beats belonging to the selected
beat group are averaged. The lead measurements are representative of the
dominant waveform present in each lead and are reported in the Morphology
Anaysis section of the Extended M easurements report.

Atrial Rhythm Analysis

Atria rhythm is determined by examining leads V1, avVF, Il and Il in
succession until the program can report conclusively that there are multiple
P waves, that there are no P waves, or that there is one P wave per QRS
complex. If aconclusive result is achieved, then the last |ead analyzed will
be used to calculate group and global atrial rhythm parameters. If no
conclusive result is achieved, no atrial rhythm parameters are cal cul ated.
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How the PageWriter 300pi Measures ECGs

Global M easurements

The global measurements for the ECG, including the frontal and horizontal
plane axis measurements, are reported to the right of the lead measurements
in the Morphology Analysis section of the Extended M easurements report.

Theseinterval, duration, and segment measurements are weighted averages
of the lead measurements. The global rate reported is the mean ventricular
rate over the entire ECG unless the ECG criteria program determines that
one of the group mean ventricular rates is more representative of the
underlying rhythm.

AXis M easur ements

Although when making axis measurements manually, it is most convenient
to use waveform amplitudes, using areas yields more accurate results. The
PageWriter 300pi uses the waveform areas from the lead measurementsin
calculating the P, QRS and T axes, while the sum of the ST onset, middle
and end amplitudesis used in calculating the ST axis. For the frontal plane
axis measurements, which use the limb leads, nine lead pairs, al at |east 60
degrees apart, are used to estimate the axes. The resulting estimates are
examined to ensure that they converge to asingle result. If so, they are
averaged to form the representative axis measurement. The horizontal plane
axis measurements, which use leads V1-V6, are calculated similarly from
seven lead pairs.

The representative measurements are reported on the Extended
M easurements report.
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Automatically Measuring and Interpreting ECGs

The PageWriter 300pi uses the HP ECG Analysis Program to produce

precise, accurate and consistent ECG measurements. In the PageWriter

300pi, the program further provides interpretive statements that highlight

key areas of concern for your review. The primary objective of interpretation

isto help the physician in making aclinical diagnosis. Theinterpreted results

are best used in conjunction with the physician’s knowledge of the patient,
the results of the physical examination, the ECG tracing, and other findings.
This tool is most helpful, however, if you understand how and why it works,
and how you can best use its capabilities.

The HP ECG Analysis Program uses the following patient ID entries for
interpretation: age, sex, height, and weight.

See your cardiographBhysician’s Reference GuiddP part number
M1700-92908) for detailed information about the HP ECG Analysis
Program.
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Understanding the Extended M easurements Report

The Extended M easurements Report

The two-part Extended M easurements report summarizes the morphology
and rhythm characteristics for the individual leads and rhythm groups in the
ECG. The HP ECG Analysis Program uses the Extended M easurements
report information to generate interpretive statements. An Extended
Measurements report is available for each ECG when it isrecorded or later if
the ECG is stored.

To print a copy of the extended measurements report for the most recent

ECG, pressthe and keys at the same time.

Figure 3-3
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Understanding the Extended Measurements Report

Morphology Analysis

The following tables define the parametersin the order that they appear on
the morphology analysis page of the extended measurements report.

Individual Lead M easur ements

Table 3-1 lists every representative measurement in each lead. The
parameters in the following tables are shown in Figure 3-4.
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Table 3-1

Understanding HP ECG Analysis and Predictive Instruments Applications
Understanding the Extended Measurements Report

Individual Lead Measurements

Parameter  Units or Value Description

P AMP millivolts P wave amplitude

P DUR milliseconds P wave duration

P AREA Ashman units P wave area for monophasic P waves or the area of the initial portion
(40ms x 0.1 mV)  of a hiphasic P wave.

P NOTCH Yes or No Indicates the presence or absence of a notch in the P wave.

P AMP millivolts P" wave amplitude

P’ DUR milliseconds P’ wave duration

P" AREA Ashman units Area of the terminal portion of a biphasic P wave.
(40ms x 0.1 mV)

Q AmP millivolts Q wave amplitude

QDUR milliseconds Q wave duration

R AMP millivolts R wave amplitude

R DUR milliseconds R wave duration

S AMP millivolts S wave amplitude

SDUR milliseconds S wave duration

R" AMP millivolts R" wave amplitude

R'DUR milliseconds R’ wave duration

S’ AMP millivolts S’ wave amplitude

S'DUR milliseconds S’ wave duration

QRSAREA Ashman units The area of the QRS complex.
(40 ms x 0.1 mV)

QRSNTCH +0r- Indicates a notch in the QRS complex.

A + indicates a notch or slur in the R or R” wave.
A - indicates a notch or slur in the Q, S, or S’ wave.
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Understanding HP ECG Analysis and Predictive Instruments Applications
Understanding the Extended Measurements Report

Individual Lead Measurements (Continued)

Parameter  Units or Value Description

DELTA Yes or No Indicates the presence or absence of pronounced delta waves preced-
ing QRS complexes.

STON millivolts Elevation or depression at the onset (J point) of the ST segment.

STMID millivolts Elevation or depression at the midpoint of the ST segment.

ST 80ms millivolts Elevation or depression of the ST segment 80 ms after the end of the
aRS complex (J point).

STEND millivolts Elevation or depression at the end of the ST segment.

STDUR milliseconds ST segment duration.

STSLOPE degrees ST segment slope. Slope is measured in degrees and can range from
0to + 90 degrees

STSHAPE - V,or” The ST segment shape:
- = Straight
V = Concave upward
* = concave downward

T AMP millivolts T wave amplitude

TDUR milliseconds T wave duration

T AREA Ashman units T wave area for monophasic T waves or the area of the initial portion

(40 ms x 0.1 mV)  of a biphasic T wave.

TNOTCH Yes or No Indicates the presence or absence of a notch in the T wave.

T AMP millivolts T wave amplitude

T'DUR milliseconds T" wave duration

T AREA Ashman units Area of the terminal portion of a biphasic T wave.

(40 ms x 0.1 mV)

PR INT milliseconds Interval from the onset of the P wave to the onset of the QRS com-
plex.

PR SEG milliseconds Interval from the end of the P wave to the onset of the QRS complex.

VAT. milliseconds Ventricular Activation Time: the interval from the onset of the QRS

complex to the latest positive peak in the complex, or the latest sub-
stantial notch on the latest peak, whichever is later.
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Understanding HP ECG Analysis and Predictive Instruments Applications
Understanding the Extended Measurements Report

Individual Lead Measurements (Continued)

Parameter  Units or Value Description

QRS PPK

millivolts Peak-to-peak QRS complex amplitude.

QRS DUR

milliseconds QRS complex duration, measured from its onset to the ST segment
onset (J point).

QT INT

milliseconds Interval from the onset of the QRS complex to the end of the T wave.

GROUP

1(or2-5) Indicates the rhythm group used to derive the representative mea-
surements for each lead. Will be Group 1 unless no Group 1 beats
were detected during the analysis interval for this lead.

QUALITY

N/A Each character indicates a type of noise present in the lead:

D - Baseline wander indicator. The onsets of two successive QRS
complexes differ by more than 1/3 the calibration value.

T - Artifact, most likely muscle tremor. Occurs when more than 16
up-and-down strokes exceeding 1 mm in amplitude are detected
within 1 second.

W - Steady baseline drift exceeding 10 mm/sec.

A - Power line (AC) noise.

M - Missing lead.

NOISE

N/A Indicates the severity of artifact reflected in the signal data:
blank = Light noise
1 = Moderate noise
2 = Marked noise
3 = Severe noise

An Ashman unit is the area of 1 square millimeter at normal speed (25
mm/sec) and normal sensitivity (10 mm/mV). An Ashman unit equals 40 ms
x 0.1 mV.
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Understanding the Extended Measurements Report

Cal Factors

The factor by which the ECG trace differs from standard scaling (10
mm/mV). Standard scaling isindicated by a CAL factor of 1.00.

Table 3-2

Cal Factors

Parameter

Units or Value

Description

**Cal Assumed ™ *

Appears only when
true

The cal pulses were measured to be of non-standard
amplitude or shape. This may indicate a cardiograph
malfunction.

**Paced Beats Mea-

sured™*

Appears only when
true

All beats are paced and measurements are for paced
beats.

**(ORS-like Artifact
Detected™ ™

Appears only when
true

Spike-like artifact was detected that may have
caused measurement error.

**Cart 1/2V**

Appears only when
true

Cart was set to print chest leads at half the scale of
the limb leads.

**Computer 1/2V**

Appears only when
true

The ECG Management System automatically scaled
the chest leads at half the scale of the limb leads.
This message can only appear on ECGs printed by the
ECG Management System.
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Table 3-3

Understanding HP ECG Analysis and Predictive Instruments Applications
Understanding the Extended Measurements Report

Frontal/Horizontal

The following table lists frontal plane and horizontal plane axis parameters
and the global measurements representative of the entire ECG.

Frontal/Horizontal

Parameter Units or Value Description

P degrees P wave axis.

1:40 degrees Initial 40 ms QRS complex axis.
QRS degrees Mean QRS complex axis.

T:40 degrees Terminal 40 ms QRS complex axis.
ST degrees ST segment axis.

T degrees T wave axis.

Mean Ventr. Rate

beats per minute

Representative ventricular rate for the entire ECG.

Mean PR Int. milliseconds Representative PR interval for the entire ECG.

Mean PR Seg. milliseconds Representative PR segment for the entire ECG.

Mean QRS Dur. milliseconds Representative QRS duration for the entire ECG.

Mean QT Int. milliseconds Representative QT interval for the entire ECG.

Mean QT milliseconds Representative QT interval adjusted to a heart rate of 60

Analysis Statement Codes

beats/minute.

These codes are the criteria codes for the interpretive statements printed on
the Interpretive report.
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Understanding the Extended Measurements Report

Rhythm Analysis

Group M easurements

Figure 3-5
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An Extended Measurements Report (Rhythm)
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Table 3-4

Understanding HP ECG Analysis and Predictive Instruments Applications
Understanding the Extended Measurements Report

The following are parameters given for each rhythm group detected by the
PageWriter 300pi during the analysisinterval.

Group Measurements

Parameter Units or Value Description

Member Count N/A Number of beats in the rhythm group.

Member% percentage Percentage of the total number of beats represented by the
rhythm group.

Longest Run N/A Longest contiguous run of beats in the rhythm group.

Mean QRS Duration milliseconds Average QRS duration in the rhythm group.

Low Ventr Rate

beats per minute

Lowest ventricular rate in the rhythm group.

Mean Ventr Rate

beats per minute

Average ventricular rate in the rhythm group.

High Ventr Rate beats per minute  Highest ventricular rate in the rhythm group.

V-Rate Std. Dev. N/A Standard deviation of the ventricular rate in the rhythm
group.

Mean RR Interval milliseconds Average interval between R waves in the rhythm group.

Mean Atrial Rate N/A Average atrial rate in the rhythm group.

A-Rate Std. Dev. N/A Standard deviation of the atrial rate in the rhythm group.

Avg. P Count N/A Average number of P waves per QRS complex in the rhythm
group.

# Not Avg P Beats N/A Number of QRS complexes in the rhythm group which do
not have the average number of P waves per QRS complex.

Low PR Interval milliseconds Shortest PR interval in the rhythm group.

Mean PR Interval milliseconds Average PR interval in the rhythm group.

High PR Interval milliseconds Longest PR interval in the rhythm group.

PR Int. Std. Dev. N/A Standard deviation of the PR interval in the rhythm group.

Mean PR Segment milliseconds Average PR segment in the rhythm group.
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Understanding the Extended Measurements Report

Table 3-4 Group Measurements
Parameter Units or Value Description
Mean QT Interval milliseconds Average QT interval in the rhythm group.
Comp. Pause Count N/A Number of beats followed by a compensatory pause in the

rhythm group.
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Understanding HP ECG Analysis and Predictive Instruments Applications
Understanding the Extended Measurements Report

Group Flags

The parametersin this part of the rhythm analysis indicate the presence or
absence of various rhythm-related conditions in the rhythm groups
identified.

Group Flags

Parameter Units or Value Description

Artificial Pace Yes or No Indicates that beats in the rhythm group are paced. All
paced beats are grouped together.

Interpolated Beat Yes or No Indicates that the rhythm group contains only interpolated
beats.
Sinus Arrest Yes or No Indicates a prolonged R-toR interval. Set for the sinus

arrest resumption group.

PR Progress Longer ~ Yes or No Indicates the PR interval is getting progressively longer in
the rhythm group.

Wenckebach Yes or No Indicates presence of the Wenckebach phenomenon in the
rhythm group.

Bigeminy Yes or No Indicates presence of a bigeminy rhythm. Set for the group

consisting of ectopic beats.

Trigeminy Yes or No Indicates presence of a trigeminy rhythm. Set for the group
consisting of ectopic beats.

Aberrant Shape Yes or No Indicates that beats in the rhythm group are in the minority
and are wider than other beats from the same lead(s).

Mult. P Test Done Yes or No Indicates that beats in the rhythm group were tested for
multiple P waves.

QRS Measured Yes or No Indicates that QRS-related parameters were measured in
the rhythm group.
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Understanding HP ECG Analysis and Predictive Instruments Applications

Understanding the Extended Measurements Report

Global Rhythm Parameters

The following parameters provide global information for beatsin the ECG.

Global Rhythm Parameters

Parameter

Units or Value

Description

Atrial Rate

Beats per minute

The representative atrial rate for the analysis interval. This
is not a simple arithmetic average.

Low Ventr Rate

Beats per minute

The lowest ventricular rate during the analysis interval.

Mean Ventr Rate

Beats per minute

The average ventricular rate during the analysis interval.

High Ventr Rate Beats per minute The highest ventricular rate during the analysis interval.

Flut-Fib Indicator N/A Indicates approximate number of flutter-like or coarse
fibrillatory waves per lead.

Fixed Mult P Morph  Yes or No Indicates that all P waves are of consistent morphology.

Mult P Test Valid Yes or No Indicates that the tests performed to detect multiple P
waves produced consistent results.

Delta Wave Count N/A Number of QRS complexes with pronounced delta waves.

Delta Wave% Percentage Percent of total beats with pronounced delta waves.

Bigeminy Count N/A Total number of beats in a bigeminy pattern, whether or
not they are contiguous.

Bigeminy String N/A Total number of beats in the longest continuous bigeminy
pattern.

Trigeminy Count N/A Total number of beats in a trigeminy pattern, whether or
not they are contiguous.

Trigeminy String N/A Total number of beats in the longest continuous trigeminy
pattern.

Wenckebach Count ~ NJA Total number of Wenckebach cycles.
A Wenckebach cycle is a series of beats whose PR inter-
vals grow progressively longer, culminating in an unusually
long RR interval, (a dropped beat).

Wenckebach String  N/A The number of beats preceding the dropped beat.

3-19



Understanding HP ECG Analysis and Predictive Instruments Applications
Understanding the Predictive Instrument Applications

Rhythm Grouping of Beats

The Rhythm Grouping of Beats is anumber string which relates spatially to

the beats in the ECG and shows the rhythm group number for each beat as
determined by the Rhythm Analysis portion of the Analysis Program.

Possible values are:

1,2,34,0r5 Rhythm group number

0 Beat unclassifiable by program

—_— Lead switching interval

NO MEAS Program unable to measure any beats

in the
lead set.

Understanding the Predictive Instrument Applications

The HP ACI TIPI (Acute Cardiac Ischemia- Time Insensitive Predictive
Instrument) and the HP TPI (Thrombolytic Predictive Instrument) are

software products that enhance the computer-assisted ECG analysis
capabilities of the HP PageWriter 300pi Cardiographs. These "Predictive
Instruments" generate 0-100% Predicted Probability scores of ACI (Acute
Cardiac Ischemia) and patient outcome with and without thrombolytic

therapy for acute myocardial infarction (AMI). These predicted probabilities
are based on ECG features, patient age, gender, blood pressure, weight, chest
pain status and time since ischemic symptom onset. The cardiograph can be
configured to automatically print these probabilities on the Auto ECG report.

Figure 3-6 illustrates the Predictive Instrument Application process. If TPl is
enabled—and AMI screening is disabled or AMI screening is enabled and
ECG AMI is detected—the Predictive Instrument Application produces the
HO report. If ACI-TIPI is enabled—and AMI screening is enabled and there
is no AMI or ST Elevation—the Predictive Instrument Application produces
the RM, TO, and 09 or P4 reports.
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Figure 3-6
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Indications for Use

The HP ACI-TIPI isintended for use as an aid to cliniciansin the diagnosis
and triaging decision process of patients with ACI, which includes unstable
angina pectoris and acute myocardial infarction (AMI).

The HP TPI isintended for use as an aid to cliniciansidentifying which
patients with AMI are appropriate candidates for thrombolytic therapy. HP
TPI isintended for adult patients, aged 35-75, diagnosed with symptoms of
acute myocardial infarction.

These programs can be used in real-time and retrospective settings since

they rely on information that is readily available in the emergency

department (ED), or by retrospective review of the patient’'s medical record.
The emergency physician’s real-time decision making process is aided by
having the predictive instruments incorporated into the electrocardiograph.
The predictive scores, once acquired, can then be used along with actual
patient outcome to help improve patient management practices
retrospectively.

The HP predictive instruments provide the physician with tools to:

« Aid diagnosis and triage of some patients with symptoms suggestive of
ACI

« I[dentify those patients most likely to benefit from thrombolytic therapy

« Facilitate the earliest possible administration of thrombolytic therapy

Intended Use

Like any computer-assisted ECG interpretation program, the HP predictive
instrument evaluation is not a substitute for the physician’s decision process.
The intended use is to supplement, not replace, physician judgement, and
must be overread by a qualified physician. Indeed, just as cardiologists may
disagree on ECG interpretations, they may also, at times, disagree with an
interpretation given by the HP predictive instruments. The program is best
used in conjunction with knowledge of the patient history, the results of the
physical examination, the ECG tracing, and other findings.
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The Thrombolytic Predictive Instrument (TPI) is contradindicated for
patients with conditions that mimic acute myocardial infarction. Some of
these conditions are: Prinzmetal variant angina, acute pericarditis, acute
myocarditis, cardiomyopathy, and primary and secondary cardiac
neoplasms.

The Thrombolytic Predictive Instrument (TPI) is also contraindicated for
patients with conditions for whom the administration of thrombolyticsis
contraindicated. Some of these conditions are: aortic dissection, acute
myocardial infarction due to bacterial endocarditis, vasculitis, intracardiac
thrombi, and acute nonsuppurative and suppurative pericarditis mimicking
acute myocardial infarction.

These situations, as well as Posterior Acute Myocardial Infarction, were not
considered or covered in the development of the predictive instrument
calculations.

Understanding TPI Variables

There are ten predictors of thrombolytic-related benefits and risks which
include seven clinical factors and detailed information on three ECG
features.

The seven clinical factors are:

* Time since ischemic onset

* Patient age

* Patient gender

« Patient Blood Pressure (systolic and diastolic)

* Patient weight

* Patient's history of diabetes

« Patient's history of hypertension
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The three ECG features are:
« the presence or absence of pathological or significant Q waves
« the presence and degree of ST segment elevation or depression

« the presence and degree of T wave elevation or inversion

Understanding ACI TIPI Variables

Seven variables are used to predict Acute Cardiac Ischemia. These variables
include four clinical factors and detailed information on three ECG features.

The four clinical factors are:
« the presence or absence of chest pain or pressure, or left arm pain

« whether chest pain or pressure, or left are pain is the patient's most impor-
tant presenting symptom

* patient age

« patient gender

The three ECG features are:

« the presence or absence of pathological or significant Q waves

« the presence and degree of ST segment elevation or depression

« the presence and degree of T wave elevation or inversion

The four clinical factors must be entered by the clinician before a ACI TIPI
analysis can be performed.

The exclusionary cases for both the TPI and ACI TIPI applications are listed

in thePredictive Instrument Physician’s Guide. Please refer to this document
for this information.
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Using the TPI and ACI TIPI Applications

To usethe TPl and ACI TIPI applications, you must configure the
cardiograph and enabl e the applications. There are several types of reports
that are produced by the cardiograph. These reports are summarized in Table
3-7.

PageWriter 300pi Reports

Report Type Contents of Report Notes

Standard 09 (Std 09) ECG waveforms, measurements,
ECL 09 Adult Interpretation

Standard P4 (Std P4) ECG waveforms, measurements,
ECL P4 Pediatric Interpretation

ACI-TIPI (TO) ECG waveforms, TIPI Analysis,
No Risk Management Report

Risk Management Risk Management Report —1 page  Only available when TO is
summarizing clinical information enabled

and can be used by the Clinician to
document clinical decisions

TPI (HO) ECG waveforms, TPI Analysis

08/ACI-TIPI (T8) ECG waveforms, measurements,
ECL 08 Adult Interpretation and
ACI-TIPI Analysis
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To configure your cardiograph to interpret with ECL 08 criteria without the
ACI-TIPI analysis, perform the following steps:

1. From the Configuration Menu, select Setup Predictive Instruments.

2. From the Setup Predictive Instruments Menu, set 'Interp Criteria?’ to
"Adult 08/TIPL."

3. Exit the Setup Predictive Instruments Menu and return to the

configuration menu
by pressing 'Exit’.

4. Use the arrow keys and select Setup ID Entry

5. Disable the 'Chest/LA Pain’ entry by selecting 'No’.

6. Save this configuration by pressing 'Exit’.

Analyzing an ECG with the Predictive I nstruments

The flexibility of the PageWriter 300pi allows you to configure the
Predictive Instruments based on the type of patients presenting in your
clinical setting. Figure 3-6 illustrates the method by which the PageWriter
300pi processes an ECG and prints reports. Using the Configuration Menu,
you can setup your cardiograph to provide the desired analysis.

Obtaining Alternate Reports

To obtain other Auto reports without changing the global configuration, the
PageWriter 300pi features softkeys which can be selected quickly.

1 From the main display, press t key until '‘Auto Interpre' appears.
2 PressthgF3] key to select the desired report format.

This will not change the global cardiograph configuration. The cardiograph
will revert to the last saved storage/transmission configuration options if the

cardiograph is powered off. The only desired report is printed and the
appropriate Predictive Instruments are enabled depending on the choice.

3-26



ECG Storage (Options #A05 or StressWriter)

This chapter contains information about storing ECGs using the internal memory of
the PageWriter 300pi, Options #A05 or StressWriter. Information about using and
printing the Log of ECGs Taken and the Log of ECGs Stored is also included.

Advantages of Storage

Storing ECGs allows you to recall the ECGs later as needed. Individual ECGs or
groups of ECGs can be recalled for re-analyzing, editing, printing, or transmitting.

ECGs are stored at a resolution of 500 samples per second, and include afull ten
seconds of datafor all leads. Up to thirty Auto ECGs may be stored in the internal
memory. Only Auto ECGs can be stored. Manual ECGs cannot be stored. An ECG
must be stored before it can be transmitted.

When you finish acquiring and printing an ECG, you can choose whether or not to
storeit. Y ou can store an ECG without entering patient ID information. The
cardiograph records the ECG with a patient ID of “Unknown”. If you store the ECG
with no patient ID information or with partial ID information, you can edit the
patient ID information later, and then reprint the edited reports. The PageWriter
300pi stores the ECG measurements and the ECG copy interpretation.
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NOTE

ECG Storage (Options #A05 or StressWriter)

Storing ECGs

Storing ECGs

To store the ECG, perform the following steps:

1 After the ECG report prints, the following message will appear on the screen:

Yes

St ore ECG?
1 D
lan Harrison

F1

F2

F3

F4

F5

2 Press Yes ((F1])to storethe ECG,

press No ([F5 ) to continue without storing the ECG.

If you select ' Ne , you cannot store the ECG later, or transmit the ECG.




ECG Storage (Options #A05 or StressWriter)
Storing ECGs

3 Ifyou selectYes , the messag8t‘ori ng ECG. .. " appears on the screen
until storage is complete.
4 If the storage memory is full when you attempt to store an ECG, the following
screen appears:
Storage systemis full.
Do you want to delete
an ol d ECG?
Yes No
F1 F2 F3 F4 F5
5 PressYes ) to delete one or more old ECGs. The Manage Stored ECGs

screen will appear. The ECGs will be listed oldest first and most recent last. See
the next section, Managing Stored ECGs, for information on deleting ECGs.

OR

Press No ) to return to th&t or e ECG?” screen. Pres No ) to
continue without storing the ECG.
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ECG Storage (Options #A05 or StressWriter)
Managing Stored ECGs

Managing Stored ECGs

Y our PageWriter 300pi cardiograph with Options #A05 or StressWriter allows you
to print, delete, and edit the patient ID information for stored ECGs. Y ou cannot edit
the date or time the ECG was acquired, the ECG measurements, or the ECG
interpretive statements.

Selecting Stored ECGs

To select an ECG for printing, deletion, or editing the patient 1D information,
perform the following steps:




ECG Storage (Options #A05 or StressWriter)
Managing Stored ECGs

1 Pressthe :(&) key. The main menu appears.

Your Institution Label
12:12: 04 Fri 26 June 1998

Mai n Menu
Transmt and Fax ECGs

Request a renpte ECG
[Manage stored ECGs|

Print the Log of ECGs Stored
Print the Log of ECGs Taken
Print the Configuration

Confi gure the Cardiograph

Sel ect Exi t

F1 F2 F3 F4 F5

2 Select Manage Stored ECGs from the menu by pressing E or E to

move the cursor down, or by pressing E or E to move the cursor up until
the selection is highlighted.
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ECG Storage (Options #A05 or StressWriter)
Managing Stored ECGs

3 Press selest ((F3])or [«<—to display the Manage Stored ECGs menu.

Manage Stored ECGs (30 ECGs stored)
Screen 2 of 5
Pati ent Nane/lD Time and Date
lan Harrison
| D 23456 00: 37: 58 6- Apr- 98
v Kat hari na Schm dt
I D 56321 09:17: 35 9- Apr-98
John Picard 14: 53: 07 9- Apr - 98
Renat e Desi none
I D 78654 10: 34: 45 11- Apr-98
v'= Transm tted * = Sel ected
Edi t .
Print Del ete Sel ect ID Exi t
F1 F2 F3 F4 F5

4  Select the desired ECG from the list by pressing E] to move the cursor down,
or by pressing E to move the cursor up until the ECG if highlighted.

NOTE Y ou can move to the previous page by pressing |Z| until ECGs from the previous
_— page appear at the top of the screen. Y ou can move to the next page by pressing E
until ECGs from the next page appear at the bottom of the screen.




ECG Storage (Options #A05 or StressWriter)
Managing Stored ECGs

5 Press Select (F3]) toselect the ECG. An asterisk appearsto the left of selected
ECGs. The Select softkey changesto Unselect when aselected ECG is high-
lighted.

NOTE Y ou can select multiple ECGs to print or delete. For editing the patient ID
—_— information, you can select only one ECG at atime.

Printing Stored ECGs

Print previoudly selected ECGs by pressing Print ((F1]). The ECGswill print with

the speed and format most recently selected for printed reports. These settings are

shown on theidle screen. If you want to print an ECG using a different format or

speed than used on the original printed report, you can use the configuration menu

or the front panel keys to change the report settings before printing. See

“Configuring Your Cardiograph”, for information about changing report format and
speed.

NOTE The cardiograph cannot record an ECG or perform other functions while printing a
—_— stored ECG.

Deleting Stored ECGs

Delete previously selected ECGs by pres<Delete ( ).

CAUTION You cannot retrieve a deleted ECG.
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ECG Storage (Options #A05 or StressWriter)
Managing Stored ECGs

Editing Patient ID for Stored ECGs
Edit the patient ID information by performing the following steps:

1 Press EditiD (F4]). The ID Edit screen appears.

I D Edit

Patient 1D 23456
Narme: |an Harrison
Age: 54 Years

Height: 180 cm

Wei ght: 82 Kg

Bl ood Pressure: 130/80
Qperator:

Depart nment :

Room

Request ed by:

Custom Field One:
Custom Fiel d two:

Set ECG Mgnt Priority to Stat?:

Erase

F1 F2 F3 F4

F5

2 Select the field you want to change by pressing E or E to move the cursor
down, or by pressing [ ] or [«] to move the cursor up until the field is high-

lighted.
3 Usethe Erase key (F1]) to remove old information.
4  Typethe new information in the field.

5 When you finish making changes, press Exit ((F5]).

If you are using a PageWriter 300pi, the ECG will be re-interpreted and stored. The
message Anal yzi ng. . . appearson the screen during re-interpretation. The

message St ori ng ECG. . . appearswhile the ECG is being stored.
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ECG Storage (Options #A05 or StressWriter)
Printing the Log of ECGs Taken or the Log of ECGs Stored

Printing the Log of ECGs Taken or the Log of ECGs Stored

To print the Log of ECGs Taken or the Log of ECGs Stored, perform the following
steps:

1 Pressthe :(&) key. The main menu appears.

Your Institution Label
12:12:04 Fri 26 June 1998

Mai n Menu
Transmt and Fax ECGs

Request a renote ECG
Manage stored ECGs

[Print the Log of ECGs Stored]
Print the Log of ECGs Taken
Print the Configuration

Configure the Cardi ograph

Sel ect Exi t

F1

F2 F3 F4 F5

2 SeectPrint the Log of Stored ECGs orPrint the Log of

ECGs Taken from the menu by pressing E' or E] to move the cursor down,
or by pressing [4] or [«] to move the cursor up until the desired menu selec-
tion is highlighted.

Press Select ((F3]) or [«—]to print the log of ECGs taken or the log of ECGs
stored
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ECG Storage (Options #A05 or StressWriter)
Printing the Log of ECGs Taken or the Log of ECGs Stored

The cardiograph automatically maintains two ECG logs: the Log of ECGs Taken
and the Log of ECGs Stored.

The Log of ECGs Taken isalist of the last sixty (60) Manual and Auto ECGs
recorded on the cardiograph. The ECGs are listed in chronological order, with the
most recent ECG first. When more than sixty (60) ECGsfill the list, the oldest
ECGs disappear from the list when anew one is added.

Figure 4-1

C D E F G H | J K L MN

M1770AHP PageWriter 3p0pi 12:12:04 Fri 26 Jung 1998
Log of ECGs Taken

Seg# Date Time PatientID Patient Name Mode Oper Dept Location T E A

Log of ECGs Taken
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ECG Storage (Options #A05 or StressWriter)
Printing the Log of ECGs Taken or the Log of ECGs Stored

Table 4-1 The Log of ECGs Taken

Description

A Log Title

B Date and time of the report

C Sequence number of the ECG

D Date the ECG was taken

E Time the ECG was taken

F Patient identification number

G Patient name

H Mode used to record the ECG (Auto or Manual)

| Person who recorded the ECG

J Department identification number

K Location code and cardiograph ID code

L ECG transmitted indicator: (Y for transmitted, N for not transmitted)

M Patient ID edit indicator (Y for edited, N for not edited)

N Version of the criteria used to interpret the ECG
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ECG Storage (Options #A05 or StressWriter)
Printing the Log of ECGs Taken or the Log of ECGs Stored

The Log of ECGs Stored lists all Auto ECGs stored in the cardiograph’s internal
memory. The Log of ECGs Stored is updated automatically when you store an ECG,
and when you delete a stored ECG.

Figure 4-2

:‘ D E F s‘ R K LMM
| L il

TTOX AP Fals¥riter FO0i J...‘!-.él'i:l:ll ||'|_". iT r-:n'nel: LEER

Log ¢f FCGe Ftore |

Seqd Date Tims Putient TD Fatlent Hams Mods Opas  Depd 1.n:lr.n11 TELM

-"3| ECGs stored, 714"FQIII]I rpaced availabie

)

Log of ECGs Stored
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ECG Storage (Options #A05 or StressWriter)
Printing the Log of ECGs Taken or the Log of ECGs Stored

Table 4-2 The Log of Stored ECGs

Description

A Log Title

B Date and time of the report

C Sequence number of the ECG

D Date the ECG was taken

E Time the ECG was taken

F Patient identification number

G Patient name

H Mode used to record the ECG (Auto or Manual)

| Person who recorded the ECG

J Department identification number

K Location code and cardiograph ID code

L ECG transmitted indicator: (Y for transmitted, N for not transmitted)

M Patient ID edit indicator (Y for edited, N for not edited)

N Version of the criteria used to interpret the ECG

0 Number of ECGs stored

P Number of ECG storage spaces available
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ECG Storage (Options #A05 or StressWriter)
Printing the Log of ECGs Taken or the Log of ECGs Stored
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NOTE

Transmitting, Faxing, and Recelving Auto
ECGs (Options #A05 or StressWriter only)

If your PageWriter 300pi cardiograph is equipped with Options #A05 or
StressWriter, it can transmit and receive ECGs. The cardiograph must be configured
for these functions before using them. For more information about configuring your
cardiograph for transmitting and receiving ECGs, see “Configuring Your
Cardiograph”, and “Setting Up Your Cardiograph”.

Transmitting ECGs

Your PageWriter 300pi cardiograph can transmit Auto ECGs to another PageWriter
200i or 300pi equipped with Options #A05 or StressWriter, to a PageWriter XLi
cardiograph, to an HP TraceMaster ECG Management System, to a Group I
facsimile machine.

You cannot transmit Manual ECGs. You can transmit only ECGs that have been
stored.

If you are transmitting an ECG analyzed with ECL 09 criteria to a TraceMaster or
ECG Manager system, you must first load the ECL 09 criteria on the receiving
TraceMaster or ECG Manager system. Please contact your local Hewlett-Packard
Representative for assistance or details on adding the ECL Q9 criteria.

Four typical ECG transmission situations are:

« An ECG transmitted from the cardiograph at the bedside to an HP TraceMaster
ECG Management System for printing, overreading, and storing.

« ECGs recorded on rounds and then transmitted to another PageWriter cardiograph
or an HP TraceMaster Management System in another area of the institution.

« An ECG sent to another institution for overreading or further analysis.

« An ECG sent to a PC with HP ECG Manager software.




NOTE

WARNING

Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Transmitting ECGs

If you transmit an ECG from a PageWriter 300pi with ECL 09 interpretation to
either a PageWriter 200/200i with ECL 08 only or a TraceMaster without ECL 09
criteria, the resulting printed report will consist of ECG waveforms and
measurements only.

Equipment connected to the cardiograph’s RS-232 connector can cause
ground leakage current exceeding the maximum specified in UL544/IEC
601-1 safety standards. Do not connect any equipment to the RS-232
connector during cardiograph operation when the patient cable is
connected to a patient.

To transmit an ECG, perform the following steps:

1 Pressthe :(Z ] key. The main menu appears.




Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Transmitting ECGs

Your Institution Label

12:12:04 Fri 26 June 1998

Mai n Menu

[Transnit and Fax ECGs]

Request a renmote ECG
Manage stored ECGs

Print the Log of ECGs Stored
Print the Log of ECGs Taken
Print the Configuration

Confi gure the Cardiograph

Sel ect

F1

F2

F3

F4

F5

2 SeectTransmit and Fax ECGs fromthe menu by pressing E or E to
move the cursor down, or by pressing [4] or [«] to move the cursor up until

Transmit and Fax ECGs ishighlighted.




Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Transmitting ECGs

3 Press Select () or to display the Transmit and Fax ECGs menu.

Transmt & Fax ECGs (30 ECGs stored)
Screen 2 of 8
Pati ent Nane/|D Time and Date
lan Harrison
I D: 23456 00: 37: 58 6- Apr-98
Vv Kat hari na Schmi dt
ID: 56321 09:17: 35 9- Apr-98
John Picard 14: 53: 07 9- Apr-98
I D 45687
Renat e Desi none
I D. 78654 10: 34: 45 11- Apr-98
v'= Transmi tted * = Sel ected
Sel ect Send Send )
Sel ect Al l New ECGs Exi t
F1 F2 F3 F4 F5

4 You can transmit one ECG, all ECGs, or all ECGs that have not been transmit-
ted previously. Select one ECG from thelist by pressing E to move the cursor
down, or by pressing E to move the cursor up until the desired ECG is high-
lighted.

5 Press Selest (| F1]) to select the ECG. An asterisk appears to the left of selected
ECGs. The select softkey changesto Unselect when a selected ECG is high-
lighted.

OR

Press Select All ((F2]) to select all ECGs for transmission. The Select All softkey
changesto Unselect All when all ECGs are highlighted.
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Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Transmitting ECGs

OR
Press Send New ([ F3]) to select and send all ECGs not previously transmitted.

6 After selecting the ECGs you want to transmit, press 'Send ECGs ). Thetele-
phone directory appears, listing up to four destinations for transmission.

Tel ephone Directory
Nane Tel ephone Nunber Type/
Speed
Dr. Moore 9WL, 555- 333- 1212 Modem
2400
Dr. Jones 9, 1, 555-444- 1212 Fax
19200
ECG Dept Direct
9600
Dr. Niels POWL, 555- 666- 1212 Mbdem
2400
Change .
Entry Send Exi t
F1 F2 F3 F4 F5

7 Select the destination from thelist by pressing E to move the cursor down, or
by pressing E to move the cursor up until the desired destination is high-
lighted.

8 Press Send ((F3]) tosend the ECG.




Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Transmitting ECGs

Changing a Telephone Directory Entry

Y ou may need to add, delete, or change one of the entries stored in the telephone
directory. To edit the telephone directory, perform the following steps:
Change
1 Select Entry () from the Telephone Directory menu. The softkeys will
change as shown below:

Tel ephone Directory

Nane Tel ephone Nunber Type/
Speed

Dr. Moore 9W, 555- 333- 1212 Mbdem
2400

Dr. Jones 9,1, 555-444-1212 Fax
19200

ECG Dept Di rect
9600

Dr. Niels POWL, 555-666- 1212 Mbdem
2400

Er ase Done

F1 F2 F3 F4 F5

2 Select the destination to edit by pressing E' to move the cursor down, or
by pressing E to move the cursor up until the destination is highlighted.
Usethe [»] and [«] keysto move across the highlighted line.

3 Press Erase ((F1])to erasethe selected entry. Type the new information in the
fields.




Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Transmitting ECGs

4 Type the telephone number in the second space on the line. The modem ignores
spaces and hyphens in the tel ephone number. Use the following special symbols
to specify how you want the modem to dial the telephone number:

e comma(,): causes the modem to pause for two seconds before continuing to
dial.

*W: causes the modem to wait for a second dial tone before continuing to dial.
Use this symbol if you have to dial 9, wait for a dial tone, and then dial the
telephone number to place a call outside your house telephone system.

 P: indicates pulse dialing (with a dial), instead of tone (with a keypad).

For example, if you are using a pulse telephone with your modem, and your

house telephone system requires dialing a 9 before placing an outside call, you

would enter the telephone number as:

POWS55,333,4444

NOTE See your modem documentation for more details on special dialing commands.

5 Move the cursor to the Type field. Select the transmission type by pressing
Change

Type ( F3]) until the appropriate transmission type appears.

See Table 5-1 for available transmission types.

The transmission type specifies the way the cardiograph will send th&&8CG
specifies sending the ECG to a facsimile machvbele mspecifies sending the
ECG over a telephone linBi r ect specifies connecting the cardiograph to
TraceMaster using a data cal$€P stands foStandardCommunications
Protocol.




Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Transmitting ECGs

Use the following table to select the appropriate transmission type and
transmission speed for the remote site.

6 Move the cursor to the Speed field. Select the transmission speed by pressing
Change () until the appropriate transmission speed appears. See Table 5-1
for recommended transmission speed.

Table 5-1 Remote Sites and Transmission Types
Remote Site Transmission Type Recommended Speed
TraceMaster Modem 2400
Direct 9600
Pagewriter XLi Modem 2400
PageWriter 200/200i/300pi Modem 2400
Group Il Facsimile Machine Fax 19200
PC with HP ECG Manager software ~ ModemSCP 57600
DirectSCP 57600

7 Press Done (| F5 ) to save your changes and return to the previous menu.




Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Receiving ECGs

Receiving ECGs

Y our cardiograph can receive ECGs from a remote device whenever it is turned on,
idle, and properly configured. If the cardiograph or modem is turned off, or if the
connection speed does not match that of the sending device, the cardiograph cannot
receive ECGs. Y ou can also request transmission of an ECG from a TraceM aster
ECG Management System. All ECGs are printed as they are received, using the
format with which they were sent. Y ou cannot edit, reinterpret, or store received
ECGs.

Receiving ECGs sent by a Remote Device

Y our cardiograph will receive and print ECGs transmitted from an HP TraceM aster
ECG Management system, another PageWriter 200/200i/300pi cardiograph
equipped with Options #A05 or StressWiriter, or a PageWriter XLi, aslong asit is
turned on and idle. Y ou can stop receiving the ECG at any time by pressing the

key on the front panel.

For more information on configuring your cardiograph to receive ECGs, see
“Configuring Your Cardiograph”.

Requesting ECGs from a Remote Device

Your cardiograph can request transmission of ECGs from an HP TraceMaster ECG
Management system. When you request an ECG, you will receive the full ECG
report, including both text and waveform. You can request an ECG from a specific
remote site, for a specific patient ID. The remote site number and the patient ID are
the search criteria.




Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Receiving ECGs

To request aremote ECG, perform the following steps:

1 Pressthe :(Z ] key. The main menu appears.

Your Institution Label
12:12: 04 Fri 26 June 1998

Mai n Menu
Transmt and Fax ECGs

[Request a rennte ECG]
Manage stored ECGs

Print the Log of ECGs Stored
Print the Log of ECGs Taken
Print the Configuration

Configure the Cardi ograph

Sel ect Exi t

F1 F2 F3 F4 F5

2 SelectRequest a Renote ECGfrom the menu by pressing [v] or [»] to
move the cursor down, or by pressing [4] or [«] to move the cursor up until
Request a Renote ECGishighlighted.
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NOTE

Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Receiving ECGs

3 Press Selest ((F3]) or to display the telephone directory. The telephone
directory appears, listing up to four locations.

Tel ephone Directory
Nane Tel ephone Nunber Type/
Speed
Dr. Moore 9WL, 555- 333- 1212 Modem
2400
Dr. Jones 9, 1, 555-444-1212 Fax
19200
ECG Dept Direct
9600
Dr. Niels POWL, 555- 666- 1212 Mbdem
2400
Change .
Entry Request Exi t
F1 F2 F3 F4 F5

4 Press E' or E to move the cursor down, or press [4 ] or [« to movethe
cursor up until the desired location is highlighted.

Although the tel ephone directory may contain locations with any transmission type,
you can request an ECG only from locations with atransmission type of Di r ect or
Mbdem

If the location from which you want to request an ECG is not in the telephone
directory, you can add it. See the previous section, Changing a Telephone Directory
Entry for information on adding or changing entries in the telephone directory.
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Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Receiving ECGs

5 Press Request (| F3|) or |«— | to begin the request process. The message
“Dialing <Remote Site Name>, <Remote Site Telephone

Number>" appears on the screen, followed by another message “Query in
progress...”

6 When communication is established between the cardiograph and the remote
site, the following screen appears requesting your password:

Passwor d
Ent er
F1 F2 F3 F4 F5
NOTE See your ECG Management System systems administrator to obtain a password.

7 After you enter avalid password, you will be asked for the institution number.
The institution number is the first three digits of the cardiograph’s location code.
Enter the institution number in the space provided, then Enter ( )Hor

[l
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Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Receiving ECGs

8 After you enter avalid institution number, you will be asked for the patient ID
number. Enter the patient ID number for the desired ECG in the space provided,
then press Enter ((F5 ) or [«—]. The message “Searching the data-
base, please wait...” appears on the screen during a pause. The dura-

tion of the search depends on how many ECGs are stored in the database, and
how specific your search criteriaare.

« If the search was unsuccessful, the following display appears:

No ECGs for this patient.

New | nst New | D

F1 F2 F3 F4 F5

- PressNew Inst ) to return to step 2.

- PressNew ID ) to retain the institution you entered earlier, and return to
step 3.
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Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Receiving ECGs

» When the search is successful, the results will be displayed on the screen as

follows:
2 ECGs found for: 23456
Newest d dest New | nst New | D
F1 F2 F3 F4 F5
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Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Receiving ECGs

9 Press Newest ) to see the date and time of the most recent ECG found.

Press Oldest ([ F2 ]) to see the date and time of the oldest ECG found.

OR

OR

If you want to see an ECG that is neither oldest or newest, select either oldest or

newest and use the softkeys on the next screen to locate the desired ECG.

345 23456 4/ 6/ 98 00: 37: 58
Next Pr evi ous Sel ect Mor e
F1 F2 F3 Fa FS
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Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Receiving ECGs

10 Fromthisdisplay you can scroll through alist of selected ECGs. The message
line contains:

* Institution number345)
« Patient number or the first 16 characters of the patient 284 6)
* Date and time this ECG was recordéd ¢/ 98 00: 37: 58)

11 Press Select ) to receive and print the displayed ECG. F Next: (
or Previous (F2]) to view the other ECGs found.

12 Press More ) to access the additional softkeys shown below:

345 23456 4/ 6/ 98 00: 37: 58
Narmre New | nst New | D Mor e
F1 F2 F3 F4 F5
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Transmitting, Faxing, and Receiving Auto ECGs (Options #A05 or StressWriter only)
Receiving ECGs

« If you wish to change the identification of the displayed ECG from patient ID

number to name, pre<Name ). The display returns to the set of keys
shown in step 9, and shows the patient name instead of the patient ID number.

« If the patient names are already displayed, you will ID instead of
Name abov . If you wish to change the identification of the displayed
ECG from patient name to patient ID numbers, pi 1D ( ).

* If you wish to start a new search through another institution, |New Inst

(F2)).

« If you wish to start a new search for other patient ID numbers, New ID

(F3)).

« If you wish to return to the set of keys shown in step 4, [ More ( ).

You may end the interactive request session at any time by press| Stop je key
on the front panel. The transmission link will end immediately.
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Receiving ECGs
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Table 6-1

Troubleshooting

Y our cardiograph is designed for reliable operation. If you have problemswith an
ECG, there are several thingsyou may check before calling for service. This chapter
tells how to solve basic ECG problems.

Checking ECG Technique

Many problems in taking an ECG may be related to electrode application.
* Review Preparing the Patient in “Recording an ECG” to ensure the patient leads
are properly attached to the patient.

* Refer to Checking Signal Quality in “Recording an ECG” for information about
ensuring a good recording by using the preview screen.

A dotted line, known as a “leads off” trace will appear on the display when there is a

poor connection between the electrode and the patient. Use the following table to
identify and correct the connection:

Identification of Leads Off Connections

Symptom Check Electrode

All 12 leads show discontinuities or dashed lines  RL or N (right leg) electrode or cable wire

All leads except | show discontinuities or dashed  LL or F (left leg) electrode or cable wire
lines

All leads except Il show discontinuities or dashed LA or L (left arm) electrode or cable wire
lines

All leads except Ill show discontinuities or dashed ~ RA or R (right arm) electrode or cable wire
lines

Any combination of chest (V) leads shows Indicated chest (V) electrodes or cable
discontinuities or dashed line wires




Table 6-2

Troubleshooting
Identifying ECG Problems

|dentifying ECG Problems

The following table shows symptoms and sol utions to problems that can occur when

recording an ECG.

ECG Problems and Solutions

Problem

Cause

Possible Solutions

Power line AC Interference

Poor electrode contact. Dry or dirty electrodes.

Lead wires may be picking up interference from
poorly grounded equipment near the patient.

Patient cable is too close to the cardiograph or
other power cords.

Abrade skin. Use new electrodes. Reapply electrodes.
Check expiration date on disposable electrodes.

Route lead wires along limbs and away from other
electrical equipment. Fix or move poorly grounded
equipment.

Move cardiograph away from the patient. Unplug the
cardiograph and operate on battery only. Move other
electrical equipment away from patient. Unplug elec-
tric bed.

Wandering Baseline

Patient movement.

Electrode movement. Poor electrode contact and
skin preparation.

Respiratory interference.

Reassure and relax the patient.

Be sure that the lead wires are not pulling on the elec-
trodes. Reapply electrodes. Press the key if
it is configured for Baseline Wander.

Move lead wires away from areas with the greatest
respiratory motion.

Tremor or Muscle Artifact

Poor electrode placement. Poor electrode con-
tact. Patient is cold.

Tense, uncomfortable patient.

Tremors.

Clean the electrode sites. Reapply electrodes. Be sure
the limb electrodes are placed on flat, non-muscular
areas. Warm the patient.

Reassure and relax the patient. Press the key
if it is configured for Artifact.

Attach the limb electrodes near the trunk. Press the
key if it is configured for Artifact.




Troubleshooting
Identifying ECG Problems

Table 6-2 ECG Problems and Solutions (Continued)
Problem Cause Possible Solutions
Intermittent or Jittery Poor electrode contact. Dry electrodes. Clean the electrode site. Reapply electrodes. Check
Waveform expiration date on disposable electrodes.
Faulty lead wires. Replace faulty patient cable.

|
W

Poor print quality (uneven Dirty printhead. Clean the printhead.
contrast or blank streaks) Use HP recommended paper.

l]

If the Recording Won't Start

If you press[Auto] ofManual] and the recording doesn't start, investigate the
following possibilities:

« Is the cardiograph turned on?
The screen should be on.

« Is the AC power light on?
If the cardiograph is plugged into AC power and the AC light is not on, check
the two line fuses. See Replacing the Fuses in “Maintaining the Cardiograph”,
for fuse information.

« Is the battery adequately charged?

The Low Battery message (in the upper-left corner of the screen) should not be
displayed.




Troubleshooting
Identifying ECG Problems

« Is the cardiograph out of paper? Is the paper jammed in the cardiograph?
The cardiograph will not record an ECG unless you have loaded paper or
cleared the paper jam. See “Maintaining the Cardiograph” for details on loading
the paper. Reloading the paper will clear a paper jam.

« Is the paper sensor lens dirty or obstructed?

Clean the paper sensor lens. See “Maintaining the Cardiograph”, for more
information.

« Is the paper door completely closed?

Open the paper door slightly and close it tightly. Listen for the door safety latch
to lock.

« Is there an error message?

See Error Messages later in this chapter for more information.
If the cardiograph still won't operate, perform the following steps:
1 Switch the cardiograph ttandby (off) with the switch.

2 Wait 20 seconds or more and then switch the cardiograph b&uk to

3 Press{Auto] ofManual| . If the cardiograph turns itseltandby (off), the

battery is not operating properly.

If the cardiograph still won't operate, call your local Hewlett-Packard service
representative.




Troubleshooting
Error Messages

If the Cardiograph Won’t Print a Manual Report

« Is the paper sensor lens dirty or obstructed?

Clean the paper sensor lens. See “Maintaining the Cardiograph” for more
information.

« Is the cardiograph out of paper?

Load paper. See Loading the Paper in “Maintaining the Cardiograph”.

Error Messages

The error messages that display on the screen will instruct you as to what action to
take. If it is something that you can correct, the message will instruct you what to
do. If an error number displays, perform the following steps:

1 Turn the cardiograph tBtandby (off) from the front panel.

2 Wait 20 seconds or more and then turn the cardiograph on again.




Table 6-3

Troubleshooting

Identifying Storage Problems (Options #A05 or StressWriter only)

|dentifying Storage Problems (Options #A05 or

StressWriter only)

Thefollowing table shows symptoms and sol utions to problems that can occur when

storing an ECG.

Storage Problems and Solutions (Options #A05 or StressWriter only)

Message

Likely Cause

Possible Solutions

ECG too noisy to store

Poor electrode contact. Dry or
dirty electrodes.

Lead wires may be picking up
interference from poorly
grounded equipment near the
patient.

Patient cable is too close to the

cardiograph or other power cords.

Use new electrodes. Abrade skin.
Reapply electrodes. Check expi-
ration date on disposable elec-
trodes.

Route lead wires along limbs and
away from other electrical equip-
ment. Fix or move poorly
grounded equipment.

Move the cardiograph away from
the patient. Unplug the cardio-
graph and operate on battery
power. Move other electrical
equipment away from patient.
Unplug electric bed.

“Storage system full” mes-
sage appears when fewer than
30 ECGs are stored.

Storage memory gradually wears
out after many thousand
store/erase cycles.
Consequently, ECG storage
capacity decreases gradually over
the life of the product.

If under warranty, call HP ser-
vice. Generally, stored ECGs are
retrievable. If remaining ECG
storage capacity is unacceptable,
call HP service.

Unable to store ECG

A fault exists in the storage hard-

ware.

Call HP service

Unable to retrieve ECG

A fault exists in the storage hard-

ware.

Call HP service




Table 6-4

Troubleshooting

Identifying Transmission Problems (Options #A05 or StressWriter only)

|dentifying Transmission Problems (Options #A05 or

StressWriter only)

Thefollowing table shows symptoms and solutions to problems that can occur when

transmitting an ECG.

Transmission Problems and Solutions (Options #A05 or StressWriter only)

Message

Likely Cause

Possible Solutions

Telephone busy, re-dialing

Busy telephone number.

Cardiograph will automatically
re-dial, waiting 30 seconds
between attempts.

No answer, re-dialing

Remote modem not connected.

Cardiograph modem is set to give
up after too few rings.

Report problem to remote site.

Check configuration of modem
register S7. See your modem
documentation for more informa-
tion.

Check telephone cable

No dial tone.

Check the connection to the tele-
phone system.

Be sure the telephone system is
in operation.

Replace the telephone cable.

Check modem or cable

No power to modem, or poor
modem cable connection.

Check that the modem is turned
on. Check the data communica-
tion cable connections between
the modem and the cardiograph.

Check cable

Poor cable connection between
cardiograph and TraceMaster sys-
tem.

Check all cable connections.
Replace cable.

No modem at remote site

Remote site answered, but no
modem carrier was detected, or a
fax machine answered.

Verify transmission type with
remote site. Check telephone
number. Re-try transmission.

No fax at remote site

Remote site answered, but no fax
machine was detected, or amodem
answered.

Verify transmission type with
remote site. Check telephone
number. Re-try transmission.




Table 6-4

Troubleshooting

Identifying Transmission Problems (Options #A05 or StressWriter only)

Transmission Problems and Solutions (Options #A05 or StressWriter only) (Continued)

Message

Likely Cause

Possible Solutions

Check modem configuration

Incompatible or improperly initial-
ized modem.

Verify the modem initialization
string.

Refer to modem specification
section in Appendix A. Verify that
your modem is compatible.

Incompatible fax machine at
remote site.

The fax machine at the remote site
is not a group Ill device.

Transmission requires a group Il
fax machine at remote sites.

Transmission stopped unex-
pectedly. X of N ECGs sent.
Cable/modem problem. Press
any key to continue.

No power to modem, or poor
modem cable connection.

Check that there is power to the
modem. Check the data commu-
nication cable connections
between the modem, and the car-
diograph. Call the other location
to verify their modem is function-
ing correctly.

Transmission stopped unex-
pectedly. X of N ECGs sent.
Modem was disconnected.
Press any key to continue.

Problem with telephone line.

Check that the modem is con-
nected to the telephone line. Ver-
ify that the telephone line is
working.

Transmission stopped unex-
pectedly. X of N ECGs sent.

Remote site stopped communi-

cation (nn). Press any key to
continue.

Communication speed of the
remote device does not match that
of the cardiograph, or remote site
modem malfunction.

Call the remote location to verify
that the communication speed is
correct and that the modem is
functioning correctly. Reduce the
communication speed of both
the cardiograph and remote site
modems.
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CAUTION

Maintaining the Cardiograph

Care and Cleaning

The outside surfaces of the cardiograph and its accessories (except the patient cable)
are designed to be cleaned by mild soap and water or isopropyl acohol. The patient
cable can be cleaned only with mild disinfectant or soap and water. The patient
cable cannot be cleaned with isopropyl acohol.

Cleaning the Cardiograph

1 Unplug the power cord and ensure that the cardiograph isin Standby mode (the
display is off).

2 Wipethe external surfaces of the cardiograph with a soft cloth dampened with
mild soap and water or isopropy! acohol. Avoid applying cleaning fluids to
cable connectors.

Do not use any strong solvents or abrasive cleaning materials.

Do not spill any liquids on the surface of the cardiograph. Immediately have the
cardiograph serviced if any liquids spill on the surface of the cardiograph.

Do not use the following to clean the cardiograph:
e Acetone

* lodine-based cleaners

* Phenol-based cleaners

« Ethylene Oxide Sterilization

* Chlorine bleach

* Ammonia-based cleaners




CAUTION

Maintaining the Cardiograph
Care and Cleaning

Cleaning the Electrodes and Cables

Clean the el ectrodes and patient cables with a soft cloth moistened with a
recommended disinfectant or cleaning agent from the following list:

« Cetylcide® (may discolor cable)

* Cidex®

« Lysol® Disinfectant

« Lysol® Deodorizing Cleaner (may discolor cable)

« Dial® Liquid Antibacterial Soap

* Ammonia

* 409® (may discolor cable)

 10% solution of Clorox® in water (may discolor cable)
e Murphy® Household Cleaner, or

 Ves-phene lI®.

Wring any excess moisture from the cloth before cleaning.

Do not clean the patient cable with alcohol. Alcohol can cause the plastic to become
brittle and may cause the cable to fail prematurely.

Do not autoclave the cable or use ultrasonic cleaners.
Do not immerse the patient cable.

Do not use abrasive materials to clean metal surfaces—scratches on them can cause
artifacts on the ECG.

Do not wet the connectors, especially the 15-pin connector.
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Figure 7-1

Maintaining the Cardiograph
Care and Cleaning

Cleaning the Digital Array Printhead and Paper Sensor

Cleaning the Digital Array Printhead

A. Printhead
B. Paper Sensor

If the print quality is uneven, it may be due to adirty printhead. How frequently you
must clean the printhead depends on how many ECGs you print and the quality of
and type of paper you use.

If the paper fails to stop at the end of a page, the paper sensor lens may be dirty.




CAUTION

Maintaining the Cardiograph
Care and Cleaning

To clean theprinthead:

Touch the equipotential connector on the back of the cardiograph to discharge any
static electricity stored on your skin before touching the printhead. The printhead
can be damaged by static electricity.

1 From thefront of the cardiograph, unlatch and open the paper door. The print-
head is to the right under the paper blade and behind a brush. See Figure 7-1.

2 Wipethe printhead with a foam swab dipped in 90% isopropyl acohol. Scrub
until all visible residues are removed.

3 Dry the printhead with a clean lint-free tissue.

To clean the paper sensor lens:

1 Fromthefront of the cardiograph, unlatch and open the paper door. The paper
sensor lensisto the right under the printhead. See Figure 7-1.

2 Lightly wipe the paper dust off of the paper sensor lens with adry foam swab.
Do not use alcohol.
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Figure 7-2

Maintaining the Cardiograph
Loading the Paper

L oading the Paper

>

o

o
-

Loading the Paper

A. Paper Door Latch
B. Paper Sensing Hole
C. Paper

D. Cardboard Backing
E

. [Page] Key

The cardiograph uses continuous-feed Z-fold paper. For best results use

Hewlett-Packard paper. See Supplies later in this chapter for ordering information.




Maintaining the Cardiograph
Loading the Paper

Toload the paper:

1

From the front of the cardiograph, release the latch on the left side and slide the
paper door to your |eft.

Remove the outer packaging from the paper stack.
Place the paper stack in the compartment so that the top side of the paper feeds
grid side up over the top panel. The paper sensing hole will be in the lower cor-

ner of the paper.

Pull a sheet halfway out and over the paper door. Make sure that the paper lays
on the black roller evenly within the channel of the paper door. See Figure 7-2.

Slide the paper door back into place. Make sure that the door is latched.

Press to turn On the cardiograph, if necessary. Press to
advance the paper to the beginning of the next page.
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Maintaining the Cardiograph
Loading the Paper

Storing the Paper and Patient ECG Records

Recordings on standard chemical/thermal paper decompose naturally over time.
With proper storage and handling, recordings on these papers have been shown to be
readable for approximately 5 years. Proper storage and handling before and after
recording includes:

1 Storing the paper under cool and dry conditions. Temperatures must not exceed
40° C (104° F) and relative humidity must be below 80%.

2 Storing recorded ECGs in manila folders, or in sheet protectors made of polyes-
ter, polyimide, polypropylene, or acetate, in areas as described above. Do not
store ECGs in vinyl sheet protectors, as noted below.

Storing the paper as indicated above will minimize trace fading and background
development (darkening). However, storing the paper as indicated above does not
protect against trace fading or background development from the sources below.

To avoid trace fading or background development, the paper must not be exposed to
or come in contact with the following, either before or after recording:

« Solvent-based adhesives, as used in mounting forms, pressure-sensitive tapes,
labels, and common mending tapes. Starch- or water-based adhesives may be used.

« Plastics containing plasticizers, such as vinyl chlorides (PVC) typically found in
vinyl sheet protectors, separators and plastic envelopes. Other plasticizers include
polyethylene glycol, dioctyl phthalate, and dioctyl adipate.

« Papers containing tributyl phosphate, dibutyl phthalate, or other organic solvents,
such as FAX and other non-chemical/thermal recording paper, or product litera-
ture.

« Liquid or vaporous solvents, such as alcohols, ketones, esters, ethers, etc. Note that
many of these solvents are found in felt-tip and other marking pens.

« Petroleum-based solvents, such as toluene, benzene, and gasoline.

« Bright light or UV sources such as sunlight, fluorescent and related light sources.




CAUTION

Maintaining the Cardiograph
Caring for the Battery

» Chemicals containing castor oil, ammonia, some chemicals found in common
hand and face creams, or citric acid (found in fruit juices).

« Forms containing carbon or carbonless (NCR) copy sheets.

« Pastes, creams or gels commonly used for ECG or ultrasound tests that contain any
of the above or related chemicals.

If original recordings are stored, HP recommends that records be checked annually
to determine their integrity. However, where long term storage is desired, the user
should consider photocopying or microfilming, or electronic or optical storage or a
fade resistant paper.

HP’s PTP™ brand thermal papers offer improved archivability. See Supplies later
in this chapter for ordering information.

Caring for the Battery

Your cardiograph requires the battery to be installed for proper operation—even if
the cardiograph is plugged into AC power, it cannot print an ECG report without the
battery. For information about installing or replacing the battery, refer to “Setting
Up Your Cardiograph”.

The sealed lead-acid battery used in the PageWriter 300pi will provide optimum life
when the unit is continuously connected to AC power and fully charged after each
use. A depleted battery requires 16 hours of continuous charge time to fully charge.
Because it is not always possible to allow a full charge cycle between uses, the
PageWriter 300pi was designed to charge a depleted battery to 90% of its capacity
in approximately seven hours.

Repeated undercharging of the battery will damage the battery and reduce battery
life.
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Maintaining the Cardiograph
Caring for the Battery

NOTE Hewlett-Packard recommends that the cardiograph be plugged into AC power
—_— whenever possible to maximize battery life.

Battery life varies by how the battery is maintained and how much it is used. For
improved battery life, keep the instrument plugged in when not in use. If the battery
has been fully charged and requires recharging after afew ECGs, consider replacing
it. Use only HP battery, part number M2460A.

NOTE Battery should be removed from unit and placed in storageif cardiograph will not be
_— used for more than three months without AC power.

Storing the Battery

To prepare the battery for storage, charge it in the cardiograph for 16 hours. Then
remove it from cardiograph and store it in acool, dry location. Recharge alead-acid
battery in storage for at least 16 hours every six months. This ensures that the

battery does not completely discharge while in storage. The battery’s shelf life is
longer with cooler temperatures, but do not store below freezing level.
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Replacing the Fuses

Replacing the Fuses

Toreplacethe AC fuses:

1

2

Unplug the cardiograph from AC power.
Turn the cardiograph bottom-side up.

Locate the two AC fuse holders on the bottom of the cardiograph, as shown in
Figure 8-3.

Using a screwdriver, turn the fuse cap 1/2-turn counter-clockwise. Asthe fuse
cap is untwisted, it extends above the surface of the cardiograph case.

Pull the fuse cap straight up approximately 2-1/2 cm (1-inch), until it stops.
Remove the fuse. Y ou may need to tap the fuse holder to shake the fuse out.
Insert a new fusein the holder, slide the fuse cap back into the case. Fuse must
be of the same type and rating as described on the label located next to the fuse
holders.

Tighten the fuse cap 1/2 turn clockwise.

Repeat the operation for the other AC fuse.
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Replacing the Fuses

Figure 7-3

The AC Fuse Holders

A. AC Fuse holders (2)
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Maintaining the Cardiograph
Supplies

Supplies

Hewlett-Packard offers afull range of suppliesfor cardiographs. The following list
is acollection of the most frequently ordered items. Pricing and availability of these
and other supplies are available from Hewlett-Packard’s Medical Supplies Centers.

* USA: Call 1-800-225-0230

* Outside USA: Please contact your local Hewlett-Packard Sales Office or your
authorized Hewlett-Packard Dealer or Distributor.

Paper

M2481A Paper, 8.5" x 11", 1600 sheets, with header

M 2483A Paper, 210 x 300 mm, 1600 sheets, with header

M 2485A Paper, PTP brand Anti-fade, 8.5" x 11", 1600 sheets, with
header

M 2486A Paper, PTP brand Anti-fade, 210 x 300 mm, 1600 sheets, with
header

Battery

M 2460A Battery assembly

Patient Cable

M 2461A AHA Patient Cable with leads

M 2462A IEC Patient Cable with leads

Carrying Case

M2463A Soft Carrying Case

Electrodes
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40490E
40491E

40494E
40421A

40424A
14030A
40420A
13943B
13943D
13944B

Lead Adapters

13946B
14282A

40498E

Cart
M 1705B
Fuses

2110-0620
2110-0930

Service Manual
M 1770-90900

Maintaining the Cardiograph
Supplies

Welsh electrode; 15mm base 5c¢c bulb; screw connection(lEC)
Limb Plate Electrode(IEC) (4 per pack)

Welsh electrodes; 15mm base 5cc bulb; push-in connection
(AHA) (6 per box)

Electrode, limb clamp (4 per box)

Limb Plate Electrode(AHA) (4 per pack)

15" Rubber strap for limb plate electrode

Disposable diagnostic pre-gelled electrode (1,000 pieces)
Disposable diagnostic solid gel electrode (1,000 pieces)
Disposable diagnostic solid gel electrode (1,000 pieces)
(United States and Canada only)

Disposabl e diagnostic wet gel electrode (300 pieces)

Universal ECG Adapter (10)

Snap Electrode Adapter for 1/8" post leads, spring clip (5 per
box)

Snap Electrode Adapter for 4 mm banana leads, grabber (10
per box)

Cart

AC fuse; 0.4 Amp 250 V
Battery fuse

Service Manual

Data Communications

Several modem and cabling solutions are avail able from Hewlett-Packard.
Refer to the PageWriter 200/200i/300pi sales literature.
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Setting Up Y our Cardiograph

Before using your cardiograph for the first time you must prepare it by performing
the following tasks:

 Check the voltage setting

« Install the battery

 Connect the power and patient cables

« Load the paper

Also, performing the following tasks is strongly recommended:

« Set the keyboard to uppercase or lowercase mode

« Set the cardiograph location and ID codes. (Options #A05 or StressWriter only)
 Connect the modem and transmission cables (Options #A05 or StressWriter only)

« Setup the telephone directory for transmitting and receiving ECGs. (Options #A05
or StressWriter only)

« Set the Predictive Instruments application

In addition, you may want to configure the cardiograph to suit your specific
application. See “Configuring Your Cardiograph” for more information.




Setting Up Your Cardiograph
Checking the Voltage Setting

Checking the Voltage Setting

Y our cardiograph can be set to operate at a nominal line voltage of 115 or 230 Volts
(see the following Note). The line voltage was set at the factory to the setting for
your area. However, it is agood ideato check this setting before operating the
cardiograph. To check the voltage setting, perform the following steps.

1 Locatethe voltage select switch on the back of the cardiograph. See Figure A-1
for the location of the switch.

2 Verify that the correct voltage is visible on the voltage select switch. If the volt-
age setting isincorrect, slide the voltage switch so the correct voltage is visible.
The cardiograph operates with aline frequency of either 50 or 60 Hz.

3 Remove and discard the label covering the AC power receptacle. See
Figure A-1 for the location of the AC power respectable. Y ou are required to
remove the label as areminder to check the setting of the voltage select switch.

CAUTION The cardiograph can be damaged if plugged into the incorrect voltage.

NOTE The nominal 115 VAC voltage setting works for any voltage between 100-120
—_— VAC. The nominal 230 VAC voltage setting works equally well for any voltage
between 220-240 VAC.




Figure A-1

NOTE

Setting Up Your Cardiograph
Checking the Voltage Setting

Rear View of Cardiograph

A. Equipotential Connector
B. AC Power Receptacle
C. Voltage Select Switch

The equipotential connector is used when the cardiograph must be plugged into an
ungrounded outlet. See Patient and Operational Safety Notes in “Getting
Acquainted” for more information about using the equipotential connector.
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Setting Up Your Cardiograph
The Battery

The Battery

Your cardiograph requires the battery to be installed for proper operation—even if
the cardiograph is plugged into AC power. The cardiograph cannot operate without
the battery.

Use only HP batteries (part number M2460A) in the cardiograph.

Installing the Battery

To Install the Battery:

NOTE Do not remove the shrinkwrap surrounding the battery.

When you install the battery you will see a screw hole located near the battery
compartment. This screw hole is the mounting point for the optional M1705B cart.
The mounting thumbscrew is supplied with the cart.

1 Make sure the cardiograph is unplugged from AC power.
2 Turn the cardiograph bottom-side up.

3 Slide the battery door in the direction of the arrow shown in Figure A-2 until it
unlatches (approximately 1/2 inch). Lift off the door.

4 Install the new battery in the battery compartment as shown in Figure A-3 and
plug the battery connector into the cardiograph.

5 Place the battery door into its slots and slide the door in the opposite direction of
the arrow shown in Figure A-2 until it latches.

6 Turn the cardiograph top-side up.
7 Plug the cardiograph into AC power.

8 Check that the AC indicator light is on. The unit is nov@tiandby (off) mode
with the battery charging.




Figure A-2

Setting Up Your Cardiograph
The Battery

After you finish setting up the cardiograph, it may be used on alimited basis until
the battery isfully charged. Hewlett-Packard recommends charging the battery as
soon as possible for at least 16 hours. To charge the battery, plug the cardiograph

into the wall outlet with the switch set to Standby (off).

M1770-02

Removing the Battery Door.

A. Battery Door

Removing the Battery

To Removethe Battery:

1

2

Make sure the cardiograph is unplugged from AC power.
Turn the cardiograph bottom-side up.

Slide the battery door in the direction of the arrow shown in Figure A-2 until it
unlatches (approximately 1/2 inch). Lift off the door.

Unplug the battery connector from the cardiograph by squeezing the edges of
the connector and pulling it straight out.
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WARNING

Figure A-3

Setting Up Your Cardiograph
The Battery

5 Remove the battery and cable.

6 If the battery has been removed for storage, replace the battery cover by placing
the battery door into its slots and sliding the door in the opposite direction of the
arrow shown in Figure A-2 until it latches.

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

M1770-03

The Battery Compartment.

A. Battery
B. Battery Cable
C. Battery Connector
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Figure A-4

WARNING

Setting Up Your Cardiograph
Connecting the Cables

Connecting the Cables

1 Plug the power cord into the wall outlet.

2 Connect the power cord to the cardiograph as shown in Figure A-4.

Connecting the Power Cord.

A. Power Cord
B. Voltage Select Switch

If you must use an ungrounded plug adapter to plug the power cord into the
wall outlet, you must also use a ground strap to connect the equipotential
connector at the rear of the cardiograph to the power source ground.
Figure A-1 shows the location of the equipotential connector. Refer to the
Patient and Operational Safety Notes in "Getting Acquainted” for more
information about using the equipotential connector.
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Setting Up Your Cardiograph
Connecting the Cables

Connect the Patient cable to the front of the cardiograph as shown in Figure A-5 and
screw in both thumbscrews.

Figure A-5

AMYTA-4

Connecting the Patient Cable.

A. Patient Cable




Setting Up Your Cardiograph
Loading Paper

L oading Paper
For the best results, use Hewlett-Packard paper. See Supplies in “Maintaining the
Cardiograph” for ordering information. The cardiograph uses continuous feed Z-

fold paper.

Figure A-6

>
o
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Loading the Paper

Paper Door Latch
Paper Sensing Hole
Paper

Cardboard Backing

. [Page] Key
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Setting Up Your Cardiograph
Loading Paper

Toload the paper:

1

From the front of the cardiograph, release the latch on the left side and slide the
paper door to your |eft.

Remove the outer packaging from the paper stack.

Place the paper stack in the compartment so that the top side of the paper feeds
grid side up over the top panel. The paper sensing hole will be in the lower right
corner of the paper.

Pull a sheet halfway out and to your |eft over the paper door. Make sure that the
paper lays on the black roller evenly within the channel of the paper door. See
Figure A-6.

Slide the paper door back into place. Y ou will hear a sharp click when the door
is properly latched.

Press to advance the paper to the beginning of the next page.
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Setting Up Your Cardiograph
Setting the Keyboard Mode

Setting the Keyboard Mode

The keyboard mode isinitially set to lowercase. Y ou can change the keyboard mode
from lowercase to uppercase (and vice versa) by performing the following steps.

1 Pressthe :(Z) key. The Main Menu appears.
2 Pressthe E' key until theSet up M scel | aneous sdlectionishighlighted.
OR
If your cardiograph is equipped with Options #A05 or StressWriter, press the
E] key until the Conf i gure the Cardi ograph sdection ishighlighted.
Pressthe E] key until the Set up M scel | aneous selection is highlighted.

3 Pressthe Select ([F3]), or key. TheSet up M scel | aneous menu
appears.

4 Pressthe [v] key to highlight the current keyboard mode.
5 Press Change ([F3]) totoggle between UPPERand | ower .

6 Press Exit ([F5]) to saveyour selection.
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Setting Up Your Cardiograph
Setting the Cardiograph Location and ID Codes (Options #A05 or StressWriter only)

Setting the Cardiograph Location and ID Codes
(Options #A05 or StressWriter only)

The cardiograph location and ID codes should be set before transmitting or
receiving ECGs. These codes are assigned by your HP TraceMaster ECG
Management System systems administrator.

1 Pressthe é@ key. The Main Menu appears.

2 Pressthe key until the Confi gure the Cardi ograph selectionis
highlighted.

3 Pressthe Selest ([F3]) key, or the [«—]key. TheSet up M scel | aneous
menu appears.

4 Pressthe key to highlight the cardiograph location code.
5 Enter the five digit numeric code.

6 Pressthe key to highlight the cardiograph ID code.

7 Enter the four digit numeric code.

8 Press Exit ([F5]) to save your selection.

Connecting the Direct Transmission Cable
(Options #A05 or StressWriter only)

Y ou can transmit ECGs directly by cable to an HP TraceMaster ECG Management
System, or a PC. Connect the transmission cable as shown in Figures 7, 8, and 9,
and screw in both thumbscrews.
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Setting Up Your Cardiograph
Connecting the Direct Transmission Cable (Options #A05 or StressWriter only)

Figure A-7

Connecting the Direct Transmission Cable to TraceMaster

A. PageWriter 300pi cardiograph connection
B. Transmission cable (DB9F/DB25M serial modem cable)
C. HP TraceMaster ECG Management System connection

* Quick-disconnect cabling is available from Hewlett-Packard. Refer to the
PageWriter 200/200i/300pi sales literature.
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Setting Up Your Cardiograph
Connecting the Direct Transmission Cable (Options #A05 or StressWriter only)

Figure A-8

Power

Keyboard

Mouse

Connecting the Direct Transmission Cable to a PC

A. PageWriter 300pi cardiograph connection .
B. Transmission cable (DBOF/DBYF null modem cable’)
C. PC connection

* Quick-disconnect cabling is available from Hewlett-Packard. Refer to the
PageWriter 200/200i/300pi sales literature.
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Setting Up Your Cardiograph
Transmitting or Faxing ECGs by Modem (Options #A05 or StressWriter only)

Transmitting or Faxing ECGs by Modem
(Options #A05 or StressWriter only)

Y ou can also use amodem to transmit or fax ECGs by telephone to any of the
following:

» PageWriter XLi cardiograph

» PageWriter 200/200i cardiograph

« PageWriter 300pi cardiograph

¢ HP TraceMaster ECG Management System
« HP ECG Manager

 Group Il fax machine

Before using the modem, you must connect the cables. Figure A-9 shows how to
connect the cables for transmitting ECGs using a modem.
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Setting Up Your Cardiograph
Transmitting or Faxing ECGs by Modem (Options #A05 or StressWriter only)

Figure A-9

Connecting the Modem Cables

PageWriter 300pi cardiograph

Modem power cord

Modem

Modem data cable (DB9F/DB25M serial modem cable’)
Phone line connector

moow>»

* Quick-disconnect cabling is available from Hewlett-Packard which allows
you to quickly switch between connection to amodem and direct connection
to a TraceMaster, PC or another cardiograph. Refer to the PageWriter
200/200i/300pi sales literature.
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WARNING

Setting Up Your Cardiograph
Transmitting or Faxing ECGs by Modem (Options #A05 or StressWriter only)

To setup the cardiograph for transmission, refer to Figure A-9 and perform the
following steps:

1

2

Turn the cardiograph off.
Turn the modem power switch off.

Insert the 9-pin female subminiature D connector end of the modem data cable
into the RS-232 connector on the back of the cardiograph.

Refer to your modem manual for instructions on connecting the modem to the
modem data cable, the modem power cable, and the telephone line.

Turn the modem on.

Turn the cardiograph on.

Equipment connected to the cardiograph’s RS-232 connector can cause
ground leakage current exceeding the maximum specified in UL544/IEC
601-1 safety standards. Do not connect any equipment to the RS-232
connector during cardiograph operation when the patient cable is
connected to a patient.
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Setting Up Your Cardiograph
Setting Up the Telephone Directory (Options #A05 or StressWriter only)

Setting Up the Telephone Directory (Options #A05 or
StressWriter only)

To transmit or receive ECGs from aremote site, you must identify the remote site,
its telephone number and the type of transmission the cardiograph should send or
receive. You can enter the telephone numbers of up to four remote sitesin the
directory. To setup the telephone directory, perform the following steps:

1 Select Setup Tel ephone Direct ory from the configuration menu. The
telephone directory appears with four lines for entering remote site telephone
numbers and transmission types.

Setup Tel ephone Directory
Nane Tel ephone Nunber Type/
Speed
1.
2.
3.
4.
Er ase (T:hysgge Exi t
F1 F2 F3 F4 F5

2 Add the name and telephone number by pressing E or E] to move the cursor
to ablank entry line.
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Setting Up Your Cardiograph
Setting Up the Telephone Directory (Options #A05 or StressWriter only)

3 Typethe namein thefirst space on the line. Use the E and the E keysto
move along the line.

4 If you are using Direct or Direct SCP transmission, |eave the telephone number
blank. For other transmission types, type the telephone number in the second
space on the line. The modem ignores spaces and hyphens in the tel ephone num-
ber. Use the following special symbols to specify how you want the modem to
dia the telephone number:

e comma(,): causes the modem to pause for two seconds before continuing to
dial.

* W: causes the modem to wait for a second dial tone before continuing to dial.
Use this symbol if you have to dial 9, wait for a dial tone, and then dial the
telephone number to place a call outside your house telephone system.

« P: indicates pulse dialing (with a dial), instead of tone (with a keypad).

For example, if you are using a pulse telephone with your modem, and your

house telephone system requires dialing a 9 before placing an outside call, you

would enter the telephone number as:

POW555,333,4444

NOTE See your modem documentation for more details on special dialing commands.

5 Move the cursor to the Type field. Select the transmission type by pressing
Change
Type () until the appropriate transmission type appears.

The transmission type specifies the way the cardiograph will send the ECG.
Fax specifies sending the ECG to a facsimile machibelemspecifies
sending the ECG over a telephone liber ect specifies connecting the
cardiograph to TraceMaster using a data c&P. stands fotandard
Communicationgrotocol.
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Setting Up Your Cardiograph
Setting Up the Telephone Directory (Options #A05 or StressWriter only)

6 Move the cursor to the Speed field. Select the transmission speed by pressing
Change ( ) until the appropriate transmission speed appears. See Table A-1
for recommended transmission speeds.

Table A-1 Remote Sites, Transmission Types, and Recommended Speeds
Remote Site Transmission Type Recommended Speed
TraceMaster Modem 2400
Direct 9600
Pagewriter XLi Modem 2400
PageWriter 200/200i/300pi Modem 2400
Group Il Facsimile Machine Fax 19200
PC with ECG Manager software ModemSCP 57600
DirectSCP 57600

7 Press Exit ([F5]) to savethedirectory and return to the Configuration menu.
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Table A-2

Setting Up Your Cardiograph
Setting Up Predictive Instruments

Setting Up Predictive Instruments

Y our PageWriter 300pi contains Predictive Instrument software applications which
provide the clinician with probability scores for patients with acute myocardial
ischemia (AMI) and mortality probabilities with thrombolytic therapy. Additional
information on the Predictive Instrument applications can be found in
“Understanding the HP ECG Analysis Program”.

This manual briefly describes the steps to configure the cardiograph for Predictive
Instruments. Please refer to feedictive Instruments Physician’s Guifie further
details of the Acute Cardiac Ischemia - Time Insensitive Predictive Instruments

(ACI- TIPI) and the Thrombolytic Predictive Instrument (TPI) applications.

1

Select ‘Setup Predictive Instruments’ from the configuration menu. Here you
can enable ACI- TIPI and the ACI-TIPI risk management report, as well as
define the ACI-TIPI probability limits to generate the Risk Management Report.

This menu also allows you to enable the Thrombolytic Predictive Instrument,
enable the Acute Myocardial Infarction screening, and specify the Interpretation
Criteria.

Press theChange ) to select the settings that you want enabled. Use the
(arrow keys) to move to the next question.

If a Risk Management Report is desired, type in the upper and lower limits of
the ACI-TIPI scores for which a Risk Management Report is desired. If the
ACI-TIPI score falls between these limits, the Risk Management Report will be
printed.

Risk Management Report Parameters

Parameter Choices® Comments

Enable HP ACI-TIPI Analysis? Yes/No

Enable HP Risk Management Report? Yes/No Only available with ACI TIPI
enabled

Low Limit for Risk Mgmnt Report (0-100)? 20%

High Limit for Risk Mgmnt Report (0-100)?  80%
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Setting Up Your Cardiograph
Setting Up Predictive Instruments

Parameter Choices® Comments
Enable TPI Analysis? Yes/No
Enable Automatic AMI Detection? Yes/No Only available with TPI enabled
Print All TPI Reasons? Yes/No
Interp Criteria? Default — ‘Default’ prints reports
according to the above settings
— Std Adult 09 report without
Adult TPl or ACI TIPI
— Std Pediatric P4 report
Pediatric without TPI or ACI TIPI
— ACI TIPI Analysis, with
ACI-TIPI optional Risk Management
Report depending on user con-
figurable low and high limits
— TPI Analysis with AMI
TPI detection
— Std Adult T8 report with
08/TIPI ACI TIPIE

a. Default values are shown in boldface font.

b. The ACI TIPI analysis can be disabled to produce a standard Adult 08 report
by setting the ‘Chest/LA Pain’ entry on the Setup ID entry menu to ‘No.’

5 Press Exit ) to save the configuration and return to the Configuration

menu.
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NOTE

Configuring Y our Cardiograph

Y our cardiograph may be customized, or configured, to meet your particular
requirements. This chapter describes how to configure your cardiograph and print
out your configuration settings.

The cardiograph maintains its configuration information in non-volatile memory—
this means your configuration cannot be accidentally erased by discharging or
removing the battery or AC power.
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Configuring Your Cardiograph
The Configuration Menu

The Configuration Menu

The Configuration menu allows you to choose the screens from which you can set
your cardiograph’s configuration. Each configuration menu choice is described
briefly in a list, then each is described in more detail in the sections that follow.
Default configuration settings are also listed in the tables.

Pressé@ to display the Main Menu screen. For the PageWriter 300pi, the
following screen will appear:

Your Institution Label
12:12:04 Fri 26 June 1998

Configurati on Menu

Setup ID Entry

Setup Power-On Reports

Setup ECG Filters

Setup M scel | aneous

Set Date and Time

Setup Predictive Instrunments
Print the Configuration

Sel ect Exi t

F1 F2 F3 F4 F5




Configuring Your Cardiograph
The Configuration Menu

If you have a PageWriter 300pi with Options #A05 or StressWriter, this screen will
appear:

Your Institution Label
12:12: 04 Fri 26 June 1998

Mai n Menu

Transmt and Fax ECGs
Request a renpte ECG
Manage stored ECGs

Print the Log of ECGs Stored
Print the Log of ECGs Taken
Print the Configuration

[Configure the Cardi ograph|

Sel ect Exi t

F1 F2 F3 F4 F5




Configuring Your Cardiograph
The Configuration Menu

1 Select Configure the Cardi ograph fromthe menu by pressing E or
E to move the cursor down, or by pressing E or E to move the cursor up
until Confi gure the Cardi ograph ishighlighted.

2 The Configuration Menu appears.

Your Institution Label
12:12: 04 Fri 26 June 1998

Configurati on Menu

Setup ID Entry

Setup Power-On Reports

Setup ECG Filters

Setup M scel | aneous

Set Date and Tine

Setup Transm ssi on (Options #A05 or StressWriter only)

Setup Tel ephone Directory (Options#A05 or StressWriter only)
Setup Predictive Instrunents

Sel ect Exi t

F1 F2 F3 F4 F5




Configuring Your Cardiograph
The Configuration Menu

The following describes the basic functions for each entry in this menu.
Setup ID Entry

This selection allows you to choose:

« the patient identification entries requested before recording an ECG
« the units used for patient Age, Height, and Weight

« the labels for the two Custom Fields.

Setup Power-On Report Formats

Allows you to select default report formats to be used when the instrument is turned
on.

Setup ECG Filters

Allows you to set the filters to be used for the different operating modes.

Setup Miscellaneous

Allows you to enter the name of your institution which is printed on the ECG

reports. Allows you to set the keyboard mode to upper- or lower-case, and to control
the type of initial and copy interpretation. For Options #A05 or StressWriter, this
screen also allows you to enter the cardiograph location code and the cardiograph ID
number.

Set Dateand Time

Allows you to set the cardiograph’s date and time.

Setup Transmission (Options#A05 or StressWriter only)

If your cardiograph is equipped with Options #A05 or StressWriter, this selection
allows you to configure it to send and receive ECGs.

B-5



Configuring Your Cardiograph
The Configuration Menu

Setup Telephone Directory

If your cardiograph is equipped with Options #A05 or StressWriter, this selection
allows you to record the names, telephone numbers, and transmission types and
speeds of four sites to which you send or receive ECGs.

Setup Predictive Instruments

Y our cardiograph is equipped with Predictive Instrument capability; you must
indicate the configuration and select the clinical mode of operation.

Configuration Menu Softkeys

Exit Returns you to the main screen.

Select  Displays the highlighted menu.




Configuring Your Cardiograph
Navigating the Configuration Menus

Navigating the Configuration Menus

When you need to change the cardiograph configuration, use the following
techniques:

1 Toselect fromamenu, press [v | or [»] to move the cursor down, or press (4]
or E to move the cursor up until the desired menu lineis highlighted. Then

press Select ([ F3]) or [«—] to display the selected item.

2 Toselect afield on adataentry screen, press [ v ] or [»] to move the cursor
down, or press E] or to move the cursor up until the desired entry lineis
highlighted. When you leave aline or press or Exit ([F5]), thedatais
recorded.

3 Tochangeafield, select| F3] to step through the choices available. Depending
on the entry line you selected, [ F3 | will belabeled Change , Change Value ,

Change Format . Change Speed , Of Change Lead -

4 To change or erase data on the Miscellaneous or Date/Time menus, press the
key to erase charactersto the left or press Erase ([ F1]) and type the new
data.

5 To exit the Configuration menu, press or Exit ([F5]).
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Configuring Your Cardiograph
Patient ID Entries

Patient ID Entries

This menu allows you to choose the patient identification entries requested prior to
recording an ECG. Table B-1 shows the patient identification entries avail able for
configuration. Y ou can use Custom Label Field 1 and 2 to record information useful

to your department that is not included in the standard Peatient I1D fields. For

example, you may want to record patient medications that affect cardiac function on

the ECG report. You can change the field name “Custom label 1" to “Medications”.
You will be prompted to enter the patient’s medications as you enter other patient
ID information.

Use Change ) of| Space ] bar to changeYas/No field. Use Erase ) or

to change Custom label entries.

Disabling Patient D

To configure your cardiograph to request no ID information:

1 From the configuration menu, sel&gt up Patient ID Entry.

2 Press Select ) o . The Patient ID Entry menu appears.
3 PressChange ) to seledo for eachYes/ No field.

4 Press Erase ) to erase eaChst om | abel entry.

5 Press Exit ) until you return to the Idle screer Stop | once to save the
configuration.

NOTE The patient age, sex, height, and weight affect the interpretation of the ECG and are

—_— needed by the Predictive Instruments application. For the most accurate
interpretation, they should be included in the patient ID entry. At a minimum, age
and sex should be entered.
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Table B-1

Configurable Patient ID Entry Fields

Configuring Your Cardiograph
Patient ID Entries

Parameter Choices® Comments
Patient ID Yes or No
Name Yes or No
Age Yes - Years
Yes - Year of Birth
Yes - Months
Yes - Weeks
Yes - Days
Yes - Hours
No
Sex Yes or No
Chest/LA pain entry? Yes or No
Acute Ischemic Sx time Yes or No
Entry?
History Diabetes Entry? Yes or No
History Hypertension Yes or No
Entry?
Height Yes - cm
Yes - in
No
Weight Yes - kg
Yes - Ib
No
Operator Yes or No
Department Yes or No
Room Yes or No
Blood Pressure Yes or No
Requested by Yes or No
Custom label 1 Example: You can enter up to 16 characters, which

Insurance Number

will appear as a field label on the Patient ID

Entry screen

b




Configuring Your Cardiograph
Power-On Report Fields

Table B-1 Configurable Patient ID Entry Fields
Parameter Choices® Comments
Custom label 2 Example: You can enter up to 16 characters, which
Medications will appear as a field label on the Patient ID
Entry screen’.
ECG Mgmt Priority Entry? Yes or No Setup ID entry for ECG management sys-

tem priority to indicate a ‘STAT’ ECG. Only
applies to cardiographs with storage and
transmission.

a. Default values are shown in boldface type.
b. Only thefirst eight characters of a custom label are transmitted when sending the
ECG to an HP TraceMaster ECG Management system.

Power-On Report Fields

This menu allows you to choose the default report formats that will automatically be
used when you power-on the cardiograph. Table B-2 shows the available report

formats. Use , labeled Change Format , Change Speed , or Change Lead to change a

field.
Table B-2 Configurable Report Characteristics
Parameter Choices® Comments
Lead System Standard
Cabrera
Auto Format x4
3x4, 1R
3x4, 3R
6x2 Default for Cabrera
leads
Manual Format 3
6
12

B-10



Table B-2

Configuring Your Cardiograph

Filters
Configurable Report Characteristics
Parameter Choices® Comments
Auto Report Speed 25 mm/sec
50 mm/sec

Custom Rhythm Leads (Standard) for:

Select any lead

Select any three
leads

Select any six leads

3x4, 1R I 1L 1Il, aVR, aVL, aVF, V1, V2, V3,
V4, 5, V6

3x4, 3R, Manual 3 I, 1L 1Il, aVR, aVL, aVF, V1,V2, V3,
V4, V5, V6

Manual 6 1,1, 11, aVR, aVF, aVL, V1,V2,V3,
V4, V5, V6

Custom Rhythm Leads (Cabrera) for:

3x4, 1R I, I, 11, -aVR, aVL, aVF, V1, V2, V3,
V4, V5, V6

3x4, 3R, Manual 3 1,11, 11l, -aVR, aVL, aVF, V1,V2, V3,
V4, V5, V6

Manual 6 I, 1, 11, -aVR, aVF, aVL, V1, V2,
V3, V4, V5, V6

Select any lead

Select any three
leads

Select any six leads

a. Default values are shown in boldface type.

Filters

Y our PageWriter 300pi cardiograph has been factory-configured with the filter
settings which remove the most noise from the ECG. In addition to the default
settings, your cardiograph offers a choice of several filter configurations. These

filter settings are detailed below and in Table B-3.

e The 0.5 Hz Baseline Wander filter suppresses the greatest amount of baseline
wander. However, in Manual mode, this filter may alter the ECG’s ST segment.

e The 0.15 Hz Baseline Wander filter provides some baseline wander suppression

without distorting the ECG’s ST segment.

e The 0.05 Hz Baseline Wander filter delivers the highest fidelity signal, but pro-

vides the least baseline wander suppression.
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NOTE

NOTE

Table B-3

Configuring Your Cardiograph
Filters

« The 40 Hz Noise filter offers maximum noise suppression, but reduces the fidelity
of the signal.

» The 100 Hz Noise filter provides some noise suppression while offering an accu-
rate signal representation.

« The 150 Hz Noise filter delivers the highest fidelity signal, but provides the least
high-frequency noise suppression.

» The Avrtifact filter may be enabled for Auto and Manual ECGs whef Fiter |
key is pressed. It removes small-amplitude, high-frequency signals, characteristic
of muscle tremor.

When the[Fiter| key is on, the user-configured combination of the Artifact, 0.5 Hz
Wander, and 40 Hz Noise filters is enabled and-tHet er status message appears
in the upper-right corner of the display. Refer to Table B-3 for information on
configuring the]Fitter| key.

If accurate ST segment contours are required for ECGs recorded in Manual mode,
do not use the 0.5 Hz baseline wander filter. This filter suppresses baseline wander
to the extent that it may alter the ST segment. Instead, configure your cardiograph to
use the 0.15 Hz or 0.05 Hz baseline wander filter. Regardless of the filter used, the
rhythm characteristics of the ECG are accurately recorded.

Configurable Filters

Parameter Choices? Comments

Auto Baseline Wander Filter 0.05 Hz Select one baseline wander
0.15 Hz filter for Auto ECGs.
0.5 Hz

Auto Noise Filter 40 Hz Select one noise filter for
100 Hz Auto ECGs.
150 Hz

Manual Baseline Wander Filter 0.05 Hz Select one baseline wander
0.15Hz filter for Manual ECGs.
0.5 Hz
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Configuring Your Cardiograph
Miscellaneous Report Fields

Configurable Filters

Parameter Choices® Comments
Manual Noise Filter 40 Hz Select one noise filter for
100 Hz Manual ECGs.
150 Hz
Select whether or not the
Artifact filter Yes or No artifact, baseline wander
0.5 Hz Baseline Wander filter Yes or No and noise filters are acti-
40 Hz Noise Filter Yes or No vated by the key.

a. Default values are shown in boldface font.

Miscellaneous Report Fields

Institution L abel

The Institution name is printed on all ECGs and is displayed at the top of the
Configuration Menu. Press [Erase ([ F1]) to clear the field, then type aname.

Set Keyboard

Keyboard mode determines whether characters will be printed and displayed in

uppercase or lowercase. Press Change ([ F3]) to change from lower|[case] to
UPPER[case] and vice versa.

Initial and Copy Interpretation

Interpretation parameters determine which analysis information isincluded in an
ECG report.
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Configuring Your Cardiograph
Miscellaneous Report Fields

« Initial Interpretation;
controls the information that is printed on the original ECG.

« Copy Interpretation:
controls the information that is printed on ECG copies. If your cardiograph is
equipped with Options #A05 or StressWriter, this is also the format that is stored,
transmitted, or
faxed.

» The settings are:

Reasons Prints waveform and patient ID, basic measurements summary,
and computer-generated ECG interpretation with reason state-
ments.

None Prints waveform and patient ID.

Measure Prints waveform and patient ID, and basic measurements sum-
mary.

Interpret Prints waveform and patient ID, basic measurements summary,

and computer-generated ECG interpretation.

* Press Select ) Of Space |  bar to select the desired setting.

Table B-4 Miscellaneous Report Fields
Parameter Choices? Comments
Institution Name Press Erase ( ) before 40 character maximum

typing the name to clear the field.
Type the name of your institution.

Set keyboard lower Lowercase letters
UPPER Uppercase letters
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Table B-4

Table B-5

Configuring Your Cardiograph
Miscellaneous Report Fields

Miscellaneous Report Fields

a

Parameter Choices Comments

Initial Interpretation Reasons
None
Measure
Interpret

Copy Interpretation Reasons
None
Measure
Interpret

a. Default values are shown in boldface font.
Cardiograph Location Code (Options #A05 or StressWriter only)
The cardiograph |ocation code identifies the cardiograph location to an
HP TraceMaster ECG Management system. The number prints at the bottom
of the report.
Cardiograph ID (Options #A05 or StressWriter only)
The cardiograph ID code identifies the cardiograph to an HP TraceMaster ECG
Management system. The number prints at the bottom of the report.

Miscellaneous Report Fields (Options #A05 or StressWriter only)

Parameter Choices Comments

Cardiograph Location  Any five digit numeric code Options #A05 or StressWriter only.

Code Must be set before transmitting to an
HP TraceMaster ECG Management
system.

Cardiograph ID Any four digit numeric code Options #A05 or StressWriter only.

Must be set before transmitting to an
HP TraceMaster ECG Management
system.
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Configuring Your Cardiograph
Setting Date and Time

Setting Date and Time

Y ou can select either a 12 hour clock or a 24 hour clock for the cardiograph. To
change the clock type, move the cursor to the time format field. Press Change
([F1]) to select AM PM or 24 hour .

To change the date and time, type over the existing data or press Erase ( ) and
typein the new data.

Usethe [], [v], [«], and [»] keysto move to another field.
Exit

When the date and time have been set, press ([8]).

NOTE The format of the date as it is entered may be different than that to which you are
— accustomed. The date is entered as Day first, Month second, and lastly, Y ear.

Printing the Configuration

Print the configuration by selecting Pri nt t he Confi gur ati on from the
Configuration Menu. Press  Select (). The current configuration will print.
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Configuring Your Cardiograph
Adjusting Display Screen Contrast

Adjusting Display Screen Contrast

Press with the E] or E key to lighten or darken the contrast on the
cardiograph display.

Set-up Transmission (Options #A05 or StressWriter only)

If your cardiograph is equipped with Options #A 05 or StressWriter, you can change
the transmission configuration through the Set-up Transmission selection on the
Configuration menu. There are four fields that must be configured before
transmitting ECGs.

Modem Initialization String

The modem initialization string is sent from the cardiograph to the cardiograph
modem before dialing can begin. This string must be present before sending or
receiving ECGs using the modem.

Fax Initialization String

Thefax initialization string is sent from the cardiograph to the cardiograph fax
modem before dialing can begin. This string must be present before sending ECGs
using the fax. The default fax initialization string normally does not need to be
changed.

Fax Grid

The fax grid controls the density of the ECG transmitted using the fax.

« Ful | ; transmits both the five and one millimeter gridlines for the waveform por-
tion of the ECG.

e Parti al : transmits only the five millimeter gridlines for the waveform portion
of the ECG.
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Configuring Your Cardiograph
Set-up Transmission (Options #A05 or StressWriter only)

Connection Speed

The connection speed determines the rate at which information is received by the
cardiograph when aremote device initiates transmission. This speed must be set to
match the transmission speed of the remote device.

Table B-6 Set-up Transmission Fields (Options #A05 or StressWriter only)

Parameter Choices? Comments

Modem Initialization sting AT & T M) EO &C1 &D2 S0=0 &S0 &MWD For the Hayes Optima High

&W AT Speed V.34 modem. Check your
modem documentation for the
correct initialization string if
you are using a different
modem.
The modem initialization string
may be up to 39 characters.

Fax Initialization string AT & T M) EO &Cl &D2 &S0 +FCLASS=1 May be up to 39 characters.

Fax grid Full
Partial

Connection speed 300
1200
2400
4800
9600
14400
96200
28800
38400
57600
76800
115200

a. Default values are shown in boldface font.
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Specifications

Basic Controls

ECG Controls:

« On/Standby

* Auto

e Manual

* Copy

* Filter

« Page Advance (paper feed)
* ID

« Stop

ECG Format Selections:

» Auto (3x4 with 0, 1, or 3 rhythm leads; or 6x2)
* Manual (with 3, 6, or 12 leads)

Keyboard

Keyboard with full alphanumeric capability
Storage (Options#A05 or StressWriter only):

30 ECGs stored, maximum capacity 64 Kb each
Hardware Interface:

* 9-pin Male subminiature D, EIA-232 port

« Connection Speed (DTE Speed) 300-115200 bps configurable
« Communications Protocols: DT, SCP




Specifications
Frequency and Impulse Response

Transmission (Options#A05 or StressWriter only)

DT protocol is a data transmission standard used to transmit information between
HP PageWriter cardiographs, and TraceMaster ECG Management Systems.

SCP protocol is adata transmission standard, as described in the European

Committee for Standardization, Standard Communications Protocol - Computer-
Assisted Electrocardiography, (CEN/TC 251), used to transmit information between

the HP PageWriter cardiographs and HP supported SCP systems.

Display:

240 x 128 pixel STN (Super Twisted Nematic) high contrast liquid crystal display
for ECG preview. The display operates at 16 lines by 40 columns for operator
interaction.

Required Modem Command Interfaces:

« Data Modem Command Interface: Hayes Standard AT Command Set
* FAX Modem Command Interface: EIA/TIA-578 Service Class 1

Recommended M odem Protocols:

* Modulation Protocol: V.34
 Error Correction Protocol: V.42
« Compression Protocol: V.42 bis
* FAX Modulation Protocol: V.17

Frequency and Impulse Response

Meets or exceeds AAMI EC11-1991 standard for Diagnostic Electrocardiograph
Devices. Meets frequency response standard by methods A, D, and E when
configured with 0.15-150 Hz filters.




Specifications
Instrument Test

Instrument Test

An extended self-test may be started by pressing and holding the and

keys simultaneously, and then pressing the key. The test results are
displayed on the LCD display and on a printed report for use by service personnel.
This self-test runs continuously until the cardiograph is turned to Standby (off).

Patient Safety

Patient | solation:

 Less than 20 pA leakage current with 120 VAC, at 60 Hz, with patient cable
 Less than 50 pA leakage current with 240 VAC, at 50 Hz, with patient cable

Defibrillation Protection:

* Protected against damage from 400 joule defibrillator discharges

|
Power and Environment

Line Power:

« 100 to 120 VAC, 50 to 60 Hz (at 115 VAC power-switch setting)
« 220 to 240 VAC, 50 to 60 Hz (at 230 VAC power-switch setting)
* 50 VA Maximum.

Fuse:

« 0.4 A for both the 115 and 230 Vac switch settings.




Specifications
Power and Environment

Environmental Operating Conditions:

e 10to0 40° C (50 to 104° F)

« 15 to 80% relative humidity, non-condensing
e up to 4,550 m (15,000 ft.) altitude
Environmental Storage Conditions:

« 0to50° C (32t0 122° F)

15 to 90% relative humidity, non-condensing
e up to 4,550 m (15,000 ft.) altitude
Cardiograph Dimensions:

e 44 by 39 by 11 cm (17.0 by 15.3 by 3.9 in.)
Cardiograph Weight:

» 8.5kg (18.8 Ibs.)




Glossary

AC filter: A filter that screens out
ECG artifact caused by power line
interference. Thisfilter isbuilt into the
cardiograph and cannot be disabled.

AC lineinterference: electrical
signals originating from the alternating
current carried by power cords or other
electrical equipment. AC line
interference may obscure important
details of the ECG trace.

adult criteria: Interpretive rules used
when anayzing ECGs of persons aged
16 years or older.

AHA leads. ECG lead names and
identifying colors recommended by the
American Heart Association. Limb
leads are labelled RA, LA, LL, RL.
Chest leads are labelled V1-V6. (See
IEC |leads)

alphanumeric: Composed of both
letters and numbers. The PageWriter
300pi cardiographs have an

a phanumeric keyboard.

alternating current (AC): Electrical
current provided by wall outlets. AC
may be either 60 or 50 Hz depending
on country.

analysiscriteria: Rulesused to
interpret ECGs.

artifact: ECG waveform distortion
that may diminish ECG quality. ECG
artifact (or noise) may be caused by
electrical interference, poor electrode
connections, or patient movement.

artifact filter: Hewlett-Packard term
for filter which screens out noise on the
ECG caused by muscle tremor.

Auto ECG: Twelve-lead ECG which
shows 10 seconds of heart activity and
is printed in a preselected format.

baselinewander: A slow upward or
downward motion on the baseline of
any ECG waveform.

baseline wander filter: Hewlett-
Packard term for the configurablefilter
which reduces baseline wander.

battery saver: Hewlett-Packard term
for the cardiograph turning itself to
Standby (off) automatically after a
preset time period to conserve power.
The battery saver isfactory set for 30
minutes of cardiograph inactivity.

Cabrera: anadlternative limb lead
order in which avR isinverted and
shown as-aVR. Lead order isaVvL, I,
-avR, I, avF, Ill, V1through V6.

calibration pulse: A 200 ms, 1 mV
square or stepped wave pulse which
appears on the printed record. The
calibration pulse shows the sensitivity
at which the ECG was recorded.

chest leads. leads V1 through V6
(AHA), or C1 through C6 (IEC)

configuration: The manner in which
the cardiograph is programmed to
function.
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cycle power: To press the |0n/Standby
button to put the cardiograph in

Standby mode (off), then press the

On/Standby | button again to turn the

cardiograph back on.

direct transmission: moving data
between a cardiograph and
TraceMaster, or between two
cardiographs using a data cable
connected to both devices.

directSCP: direct transmission using
the Sandard Communication Protocol,
as described in the European
Committee for Standardization,
Standard Communication Protocol -
Computer Assisted
Electrocardiography, (CEN/TC 251).

DT: theprotocol used to transmit
information between HP PageWriter
cardiographs and TraceMaster ECG
Management Systems.

ECG analysis. Computerized process
for measuring and interpreting an Auto
ECG.

ECG report: Paper copy produced by
the cardiograph when the operator
presses the or start key.
This report includes a graphic
representation of the heart’s electrical
activity (ECG waveforms) and
identifying information. It may also
include interpretive information
produced by the analysis software in
the RageWriter 300pi cardiograph.
ECG reports must be overread by
qualified physicians.

extended measurementsreport: this
two page report summarizes the
morphology and rhythm characteristics
for the individual lead waveforms and
rhythm groups in the ECG.

front pand: the area of the
Cardiograph that includes the preview
display and keyboard.

Hertz (Hz): A unit of frequency equal
to one cycle per second.

ID fields: Hewlett-Packard term for

the areas where patient information can
be entered. Using the ID fields, you can
enter information such as patient
identification number, name, and age.

IEC leads: Lead names and
identifying colors recommended by the
International Electrotechnical
Commission standard. IEC limb
electrodes are labelled R, L, F, and N.
Chest electrodes are labelled C1
through C6.

leads off: one or more lead names
appearing in the upper-left corner of the
screen and printer report indicates that
those leads are not making a good
connection with the patient. Leads off
is also seen on the screen and the
printed report as a dotted line trace.

Manual ECG: ECG report format
which runs continuously until the
operator stops the recording. The ECG
may show three, six, or twelve lead
waveforms. This format is also known
as a rhythm strip.
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measurements:. The amplitudes,
durations, areas, and intervals which
characterize the ECG waveform.

é@ (Menu key): the cardiograph
key that displays the configuration

menu selections on the cardiograph’s
front panel display.

modem: a device that converts data
from an electronic device into signals
that can be carried by telephone line to
another location where it is received by
another modem and converted to data
for use in another electronic device.

modemSCP: transmission by
modem, using th&andard
CommunicatiorProtocol, as described
in the European Committee for
Standardization, Standard
Communication Protocol - Computer
Assisted Electrocardiography
(CEN/TC 251).

operator: The person who records the
ECG.

overread: To review an ECG report.
This review must be completed by a
qualified physician.

patient cable: the one-piece
patient-lead set and instrument cable.
The patient cable connects the
cardiograph to the electrodes attached
to the patient.

pediatric criteria: The interpretive
rules used when analyzing ECGs of
persons aged 15 years or younger.

pre-acquisition: Hewlett-Packard
term for acquiring ten seconds of ECG
before the operator presses

key.

preview screen: the LCD display
screen that shows the ECG traces as
they will appear on the printed ECG
report.

rhythm strip: the ten second
recording of a particular lead that is
printed at the bottom of an Auto ECG
report. (SedManual ECG andAuto
ECG)

SCP: SandardCommunications
Protocol, a data transmission standard,
as described in the European
Committee for Standardization,
Sandard Communication Protocol -
Computer Assisted

Electrocardiography, (CEN/TC 251).

softkeys. the labels or commands
assigned to the function keys. The
softkeys appear at the bottom of the
front panel display, and are executed
when the corresponding function key is
pressed. These keys are noted in this
manual as softkeys.

standard leads: the conventional
twelve lead set order is I, 11, 1ll, aVR,
avL, aVF, and V1 through V6.

Welsh cups: reusable chest electrodes
held in place by suction cups. Limb
plate electrodes are used on the arms
and legs when Welsh cups are used on
the patient’s chest.
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Numerics

12-lead Manual report, 2-28
3-lead Manual report, 2-27
3x4 Auto report, 2-24

3x4, 1R Auto report, 2-25
3x4, 3R Auto report, 2-25
6-lead Manual report, 2-28
6x2 Auto report, 2-26

A

AC
filter, Glossary-1
fuse, 7-10, 7-13
Fuse holders, 7-11
fuse holders, 1-3, 7-10
operation, 1-12
power, 1-12
power light, 1-5

AC interference, 6-2

AC lineinterference, Glossary-1

AC operating frequency, A-2
AC voltage
setting, A-2
accessories, 1-7
ACI-TIPI report
TO, 2-31
ACI-TIPI/Std adult report
T8, 2-32
adult criteria, Glossary-1
AHA leads, Glossary-1
AHA patient cable, 7-12
aphanumeric, Glossary-1
Alt, 1-5
Alt-char, 1-5
alternating current, Glossary-1
anaysiscriteria, Glossary-1
arrow keys, 1-5
artifact, Glossary-1

artifact filter, B-12, Glossary-1
Auto baseline wander filter, B-12

Auto ECG, Glossary-1
and Copy key, 2-15
copying, 2-15
recording, 2-13

Auto key, 2-14

Auto report
3x4, 2-24
3x4, 1R, 2-25
6x2, 2-26
rhythm leads, 2-17

automatic shut-off, 1-12

B
baseline wander, Glossary-1

baseline wander filter, B-11, Glossary-1

battery, 7-8, 7-12

capacity, 1-12
charging, 1-12
disposal, A-6

door, 1-3

installing, A-4
low, 1-12

operation, 1-12
removing, A-5
saving, 1-13

battery saver, Glossary-1

C
Cabrera, Glossary-1
calibration pulse, Glossary-1
carrying case, 7-12
cart, 7-13
mounting point, 1-3
caution, iii
Change Format softkey, B-7
Change L ead softkey, B-7
Change softkey, 2-7, B-7
Change Speed softkey, B-7
changing
areport format, 2-17
patient ID, 2-8
checking ECG technique, 6-1
chest leads, Glossary-1
cleaners, approved, 7-1
cleaning, 7-1
electrodes, 7-2
paper sensor, 7-4
printhead, 7-3
configuration, B-1, Glossary-1
and Change Format softkey, B-7
and Change Lead softkey, B-7
and Change softkey, B-7
and Change Speed softkey, B-7
and Change Vaue softkey, B-7
and Exit softkey, B-7
for transmission, B-17
modem setup, B-17
configuring the cardiograph, A-1
connecting the patient cable, A-8
connecting the power cord, A-7
Continue using Old ID?, 2-11, 2-14
conventions, manual, iv
copy interpretation, B-5
Copy key, 1-5, 2-15, 3-8
copying Auto ECGs, 2-15
criteria
adult, Glossary-1
analysis, Glossary-1
custom ID fields, 2-10
cycle power, Glossary-2




D

datatransmission rate, A-21, B-18

date/time setting, B-16
deleting stored ECGs, 4-7
direct SCP, A-19
display

adjusting contrast, B-17
display lead groups, 2-5
DT, Glossary-2

E
ECG
checking quality, 2-5
improving quality, 2-5
Manual, Glossary-2
quality, 2-2,2-5
recording, 2-1
sengitivity, 2-12, 2-13
ECG analysis, Glossary-2
ECG logs, 4-10
printing, 4-9
ECG problems
AC interference, 6-2
identifying, 6-2

intermittent waveform, 6-3

jittery waveform, 6-3
muscle artifact, 6-2
paper, 6-4

print qudity, 6-3

respiratory interference, 6-2

tremor, 6-2
ECG report, Glossary-2
ECG reports
storing, 7-7
ECGs
deleting stored, 4-7
receiving, 5-9
storage, 4-1
electrodes, 7-12
Welsh cups, Glossary-3
entering patient ID, 2-6
error messages, 6-5
Exit softkey, 2-8, B-6, B-7

extended measurements report, Glossary-2

F
fax problems, 6-7

faxing ECGs, 5-1,5-7, A-18

Filter key, 1-5, 2-12
and Manua ECGs, 2-12
sequence, 2-12, 2-14
filters
artifact, B-12
Auto ECG, B-12
baseline wander, B-11

Manual ECG, B-12
noise
Auto, B-12
Manual, B-13

Format softkey, 2-12, 2-13, 2-17

sequence, 2-12, 2-13
formats

Auto ECG report, B-10
front panel, 1-4, Glossary-2
fuse, 7-10, 7-13

AC, 7-13

battery, 7-12

replacing, 7-10
fuse holders

AC, 1-3

H
Hertz (Hz), Glossary-2

1,J,K
ID
patient, B-5
ID fields, Glossary-2
ID key, 1-5
ID, patient, 2-6
changing, 2-8
custom fields, 2-9
entering, 2-6
reviewing, 2-8
IEC leads, Glossary-2
IEC patient cable, 7-12
initial interpretation, B-14
installing the battery, A-4
interference
ACline, Glossary-1

L
lead groups, 2-5
Manual, 2-17
leads
AHA, Glossary-1
chest, Glossary-1
IEC, Glossary-2
standard, Glossary-3
leads off, Glossary-2
leads off indication, 2-2
Leads Softkey, 2-13
Leads softkey, 2-12, 2-17
sequence, 2-12, 2-13
loading paper, 7-5, A-10
log of ECGs stored, 4-10
log of ECGstaken, 4-10
printing, 4-9
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M
maintenance, 7-1
Manual ECG, 2-10, Glossary-2
baseline wander filter, B-12
rhythm leads, B-10
Manual key, 1-5, 2-10, 2-17
Manual lead groups, 2-17
Manual report

12 lead, 2-28

3-lead, 2-27

6-lead, 2-28

and Filter key, B-13

and Stop key, 2-17

formats, 2-17
measurements, Glossary-3
memory

non-volatile, B-1
menu

configuration, B-2
Menu key, 1-5, Glossary-3

modem, 5-7, A-16, A-19, Glossary-3

SCP, A-19
modem problems, 6-7
ModemSCP, 5-8
modemSCP, Glossary-3

N
New patient?, 2-7
No ID, Continue?, 2-11, 2-14
noise filters, B-12

Auto ECG, B-12

Manual ECG, B-13

o}

On/Standby key, 1-5
operator, Glossary-3
overread, Glossary-3

P
Page key, 1-5, A-10
paper, 7-12
anti-fade, 7-12
loading, 7-5, A-10
storing, 7-7
paper problems, 6-4
paper sensor
cleaning, 7-4
parameters, configuration, B-5
patient cable, 1-2, Glossary-3
AHA, 7-12
and abrasives, 7-2
and AC interference, 1-9
and autoclaving, 7-2
and isopropy! alcohol, 7-2
and ultrasonic cleaners, 7-2
connecting, A-8

IEC, 7-12

immersing, 7-2

routing, 1-9
patient ID, 2-6

editing, 4-8

entering, 2-6
patient ID fields, 2-9
patient preparation, 2-2
pediatric criteria, Glossary-3
power cord, 1-9, A-7
power light, 1-5, 6-3
pre-acquisition, Glossary-3
preparing the patient, 2-2
preview screen, Glossary-3
print problems, 6-3
printed report

understanding, 2-16

printhead
cleaning, 7-3
printing
ECG logs, 4-9

stored ECGs, 4-9

printing Extended M easurements Report, 2-15, 3-8

R
Receiving ECGs, 5-9
receiving ECGs, 5-1
recording

Auto ECG, 2-13

ECG, 2-1

Manual ECG, 2-10
removing the battery, A-5
replacing fuses, 7-10
report

ECG, Glossary-2
report fields, 2-18
report format

changing, 2-17
report formats, B-10

Auto ECG, 2-17

Manual, 2-17
Report softkey, 2-17
requesting an ECG, 5-9
reviewing 1D, 2-8
rhythm leads

Auto ECG, B-11
rhythm strip, Glossary-3
Risk management report

RM, 2-33

S

safety, 1-9
safety symboals, iii
SCP, A-19

Select softkey, 4-6, 4-7, 5-4, 5-11, 5-16, B-6, B-7

sending ECGs, 5-1
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direct, 57, A-19

fax, 5-7, A-19

modem, 5-7
setting the date/time, B-16
setting up the cardiograph, A-1
shock hazard, iii, 1-10
shut-off, automatic, 1-12
Size softkey, 2-12, 2-14

sequence, 2-12, 2-14
softkeys, 1-5, Glossary-3
speed, 2-12,2-13

Auto report, B-11
Speed softkey, 2-12, 2-14

sequence, 2-14
standard communications protocol, A-19
standard leads, Glossary-3
Stop key, 1-5

Manual ECGs, 2-11, 2-17
storing

ECG reports, 7-7

ECGs, 4-2

paper, 7-7

the battery, 7-9
supplies, 7-12

T
telephone directory

editing, 5-6

setting up, A-18
TPI report

HO, 2-29

HO page 2, 2-30
transmission

configuration, B-17
transmission problems, 6-7
transmitting ECGs, 5-1

direct, 57, A-19

fax, 5-7, A-19

modem, 5-7, A-19
troubleshooting, 6-1

U
understanding reports, 2-16

\
voltage select switch, A-2, A-7

W, X,Y,Z
Welsh cups, Glossary-3
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