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Conventions
Conventions Used in ThisManual

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

CAUTION Caution statements describe conditions or actions that can result in
damage to the equipment or software.

NOTE Notes contain additional information on cardiograph usage.

Represents keys on the key panel.

Safety Summary

Safety Symbols Marked on the Cardiograph
The following safety symbols are used on the cardiograph.

A Caution - See operating instructions.
Meets | EC type CF leakage current requirementsand is
19} defibrillator protected (Isolated ECG input).

/\\/ Alternating current.
Equipotential (identifies independent protective earth
@ conductor to the cardiograph).
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Conventions

— Fuse.
/0 Indicates power control for cardiograph.
(“% Recycle.
= Sedled Lead Acid Battery - Recycle or dispose of prop-
erly.
Pl
Hz Indicates operating frequency in cycles per second.

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

Cardiograph Packaging Symbols
The following symbols appear on the packagin for the cardiograph:

T Keep dry.

Temperature and relativey humidity
ranges.

ﬁ .
! Fragile.
T

T Keep upright.
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1 Getting Acquainted

This chapter describes to the new user the many features of the PageWriter
200/300pi cardiograph, patient and operational safety, A/C, and battery
operation. The user should become familiar with this material, especially the
safety information, prior to using the cardiograph.

NOTE

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 tasks must 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 ater 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.
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M1770b

Figure 1-1: The PageWriter 200/300pi Cardiograph
A. Patient Cable
B. Cardiograph

Getting Acquainted



M1770-2A

Figure 1-2: Bottom View of Cardiograph
A. AC Fuse Holders with fuse replacement information

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

C. Battery Door with battery replacement information
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The Keyboard and Front Panel

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

=
W=

Displays the configuration menu, unless an ECG report isin-process. Use Exijt -

] ,
, or §@ to return to the normal ECG display.

B softkey These five keys (F1 — F5), located directly beneath the display window, perform different
functions at different times. They are called “softkeys.” When a softkey is active, a label
describing its function is displayed above it on the screen. Press the key to perform the
function displayed on the screen.

C Shift Used to enter shifted characters.

Allows patient identification entry, review, and edit.

o
iﬂ

E ilter Turns filters on and off. The filter or filters controlled by this key are selected during car-
diograph configuration.

F 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 pressinShift key.
G AC This indicator is lighted when the power cord is plugged into an active wall outlet. This

also indicates that the battery is charging.
TheEnter 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.

Prints a copy of the last Auto ECG.

| [0 ez
(VR

Advances the paper to the beginning of the next page.

]
[«
]
[A]

To view lead groups, use tf»] [v]  keys to move to the next lead group, {4}l the
or [«] keys to move to the previous lead group. [»le  [¥pr keys move the cursor
down on configuration displays and patient ID information screensajne [«hnd
keys move the cursor up.

Used to enter alternate characters. (See im

o
E

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 |etter.
Q Switches the cardiograph between On and Standby. Standby means the cardiograph is
On/Standb ! TR W Yy ograpn |

off, but charging the battery, when it is plugged in to AC power.
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The Keyboard and Front Panel

Table 1-1: Characters by Language

Key English | French | German | Dutch Italian Spanish
alt [ALT J[alt |ALT |alt [ALT |alt |ALT |alt |ALT |alt |ALT
a a|a |a |A |a |A |a|a |a [A
b # 0}y £} [# Y (# 1Y (# |} [# |}
c @ || @ | (@ |] |@ | (@ ] |@ ||
d > 1> (> > (> > > > 1> > > >
e e | @ é | @ é E
20?2 |2 1?2 |2 12 |2 |2 (2172 |2 |2?

g oy pr Yl \ / \ [\ / \
i i i i i i i
i

k e | @
[ o | e |E |a [N
m (~ |1 |~ 11 |~ {1 [~ |1 |=11 |~ |1
n Pyt rf! [ ! [ ]! [ ! [
0 b |0 0 |6 |0 (o |0 |6 |0
p ¢ |G BB |f

q a |a

S < |1 < K | < [ < < K (< <

u o |a [a |0 o |0 (o [0 |
R RN R K

w e | E ° °
X | x |x | x |x | *x |x | x |x | =

y e |e oy i u
z & |[$ |& |8 |& |8 (&[S (& [$ |& |
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The Keyboard and Front Panel

Key Norwegian Swedish Finnish | Polish Portuguese | Key Russian
alt ALT  |alt | ALT |alt [ALT |alt |ALT | alt ALT alt |ALT

a a A|a | & a A
b | # YAy Ay )

¢ @ | @ | 1@ | |

d > > > > > [ > > >
e ® £ E A
f ? ? ? ? ?7|7? ?7]7? ? ?
[ | | I | I | I / I /
i

k
I

m ~ ] ~ ] ~ |1

n ! [ ! [ ! [

0 0 ] b |0 |o |0

A R u

q 5 | A |a | A H] A
r é E
S < < < < < < < <
t b 0
u U ii i |> > e E
v [T T e e e

w § S 0 0
. N N * * P I

y < |< |a A
z & $ & $ & | $
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About Y our Cardiograph

About Your Cardiograph

Your PageWriter 200/300pi cardiograph:

e Acquires 12 leads simultaneously.

e Allowsyou to check lead quality on the preview screen before
printing the ECG.

Provides sdlectable formats (Auto and Manual).

Reports measurements of the ECG,

Operates on arechargeable battery. AC power charges the battery.
Has adigital array printer with continuous-feed paper.

Has a 200 sheet Z-fold paper capacity.

In addition to the features listed above, the 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, AKD, ACB, AC4, AB9, ABN
e Battery assembly
Power cord
Patient Cable
1 package of paper
PageWriter 200/300pi User’s Guide

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

e Hewlett-Packard Interpretive Cardiograph Physician's Guide

For electrodes, contact your local Agilent Technologies Sales Office or your
authorized Agilent Technologies Dealer or Distributor.
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About Y our Cardiograph

Reusable Electrodes Accessory Set — Options: ABG, ABK, ABM, AB2,
AB4, AKV, ABK, AKM, ACQ, AC6, ACJ
e Battery assembly
Power cord
Patient Cable
1 package of paper
6 Welsh bulb €electrodes
4 limb plate electrodes and straps
PageWriter 200/300pi User’'s Guide

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

e Hewlett-Packard Interpretive Cardiograph Physician’s Guide

Disposable Electrodes Accessory Set — Options: ABA, ABC

e Battery assembly

Power cord

Patient Cable

1 package of paper

Disposable electrode starter set

Tab electrode adapters

PageWriter 200/300pi User’s Guide

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

e Hewlett-Packard Interpretive Cardiograph Physician's Guide

Options

Your PageWriter 200/300pi cardiograph can store and transmit ECGs if 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 TraceMaster ECG Management system.

PageWriter 200/300pi M1771A/1770A Cardiograph 19



Patient and Operational Safety Notes

Patient and Operational Safety Notes

Your cardiograph isolates all connectionsto the patient from electrical ground

and all other conductive circuits in 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:

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

e Use only grounded power cords (three-wire power cords with
grounded plugs). Also make sure the outlet accepts the plug and is
groundedNever 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.

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

WARNING The patient cable supplied with this cardiograph, or an Agilent Technologies
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 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
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Electromagnetic Compatibility

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.

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 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 overheat, resulting in failure of internal electronic components.

NOTE

The Agilent Technologies warranty is only assured if you use Agilent
Technologies approved accessories and replacement parts. See Maintaining
the Cardiograph for more information.

Electromagnetic Compatibility

When using the PageWriter 200/300pi, €l ectromagnetic compatibility with
surrounding devices should be assessed.

A medical device can either generate or receive electromagnetic interference.
Testing for el ectromagnetic compatibility (EMC) of the PageWriter 200/300pi
cardiograph has been performed according to |EC 601-1-2. This|EC standard
has been adopted in Europe as the European Norm (EN 60601-1-2).

ThisEMC standard describes tests for both emitted and received interference.
Emission tests deal with interference generated by the device being tested.
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Reducing Electromagnetic Interference

Tests for the 200/300pi cardiographs show they do not emit interference that
exceedsthe IEC 601-1-2 limits.

Reducing Electromagnetic Interference

The M1770/M 1771 PageWriter 200/300pi cardiographs are susceptible to
interference from other RF energy sources and continuous, repetitive, power
line bursts. Examples of other sources of RF interference are medical devices,
cellular products, information technology equipment and radio/television
transmission. Should interference be encountered, as demonstrated by artifact
on the ECG, attempt to locate the source. Assess:

e [stheinterference intermittent or constant?

e Doestheinterference occur only in certain locations?

e Doestheinterference occur only when in close proximity to certain
medical devices?

Once the source islocated, attempt to attenuate the EM C coupling path by
distancing the cardiograph from the source as much as possible. If assistance
is needed, call your local Agilent Technologies service representative.

Restrictions for Use

Artifact on the ECG caused by electromagnetic interference should be
evaluated by a physician or physician authorized personnel to determine if it
will negatively impact patient diagnosis or treatment.

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:

e A fully charged battery (without AC power) will print approximately

40 Auto ECGs, or approximately 40 minutescofitinuous Manual
ECG information.
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AC and Battery Operation

TheLow Bat t er y message on the display indicates the battery
needs to be charged.

FromthetimetheLow Bat t er y messageisfirst displayed to when
the cardiograph automatically is turned to Sandby (off), thereis
typically enough reserve battery capacity to record two Auto ECGsor
2-minutes of Manual ECG data. A weak or faulty battery will reduce
thistime.

Theflashing Low Bat t er y message indicates that the cardiograph
will turnitself off in one minute unlessit is plugged into AC power.
A discharged battery requires at least 5 minutes charging time, with
the cardiograph in Sandby (off), before printing an Auto ECG.

A discharged battery requires at least 10 minutes charging time, with
the cardiograph in Standby (off), before printing a 1-minute Manual
ECG

NOTE

If the cardiograph is turned on while the battery is being charged, these
charging times are doubled (10 minutesfor an Auto ECG and 20 minutesfor a
1-minute Manual ECG).

e ThePageWriter 200/300pi cardiograph has abattery-saving feature: it

will turn itself to Standby (off) after 30 minutes of instrument
inactivity. This prevents the cardiograph from being accidentally left
on for extended periods of time.

NOTE

Thisfeatureisnot activeif al the limb electrodes are connected to a patient
or if the cardiograph is plugged into AC power.

e A new battery or abattery that has been stored for an extended period

of time requires charging (with the cardiograph in Standby (off)) for
16 hoursin order to guarantee afull charge.

The battery, if installed, is being charged any time the AC light ison.
A fully depleted battery will charge to 90% of full capacity in 7 hours,
and 100% capacity in 16 hours, aslong as the cardiographisin
Sandby (off) for the entire time.

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

PageWriter 200/300pi M1771A/1770A Cardiograph 1-13



AC and Battery Operation

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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2 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 not On, 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. PresqdAuto] to record a 12-lead ECG, or p{Manual] to record a rhythm
report.

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

Preparing the Patient

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

NOTE Proper patient preparation and electrode placement are the most important

elements in producing a high quality ECG trace.

Prepare the patient by performing the following steps.

1

w

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 electrodes.

Attach each lead wire to the correct electrode.

The upper-left corner of the screen displays the electrodes 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 indicatibend*”
off”. Correct the attachment of any lead/electrode pair that appears on the
screen.

NOTE 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.
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Preparing the Patient

Table 2-1: Leads Off Labels

Designator Meanin

(AHA/IEC) 9
RL/N Right leg electrode not connected or only right leg electrodeis

connected and all other limb electrodes are not connected.

RA/R Right arm electrode is not connected.
LA/L 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,
C1..C6 V2 meansthe V2 electrode is not connected.

Notes for Customers Using Reusable Electrodes

Each electrode must be attached securely. Straps must neither dide 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.

Notes for Customer Using Disposable Tab Electrodes

Disposable el ectrodes 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 thefirst attempt should be your goal for each
electrode. Each time an electrodeis lifted off the skin and attached again, the
adhesive gel becomes weaker and less effective.

NOTE

Never mix reusable and disposable electrodes on the same patient.
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Understanding When a Signal is Acquired

Understanding When a Signal is Acquired

Your PageWriter 200/300pi cardiograph attempts to acquire agood signal for

an Auto report before you press the key. Thisis caled pre-acquisition.
Pre-acquisition is activated when the cardiograph is turned on and remains
active until an Auto report begins to print. Pre-acquisition is also suspended
whenever an electrode is disconnected.

Pre-acquisition isreactivated 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.

NOTE 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 the following:

A. Press twice for aManual ECG report.
B. Press twice for an Auto ECG report.

NOTE Reports printed by following the above steps will use the last patient
identification information even if powered off in between. Be sure the patient
ID data on the report matches the patient.

NOTE Signal's 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.
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Checking Signal Quality

Checking Signal Quality

You 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
cardiograph is on.

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

Table 2-2: Lead Groups

Group Leads Displayed
Group 1 [, 11, 1l
Group 2 avR, avL, avF
Group 3 V1,V2,V3
Group 4 V4,V5,V6
Group 5 Custom 3

e To select which three leads to display on the screen, pressthe [v] O

[»] key, or the bar, to display the next lead group, or press the

[a] or [«] key to display the previous lead group.

e Beforeyou connect the electrodes, each lead displays on the screen as
adotted line, indicating that at least one of the electrodes associated
with the lead is not connected. The dotted line is known as a “leads
off” trace . Use the leads off |abels (see Table 2-1) to determine which
leads are off.

e Asyou connect the electrodes to the patient, the lead waveforms are
displayed on the screen.
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Entering Patient ID

NOTE

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

NOTE

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 ECG Analysis and the Predictive Instruments Applications”
for more information.

If the cardiograph is configured to record no ID information, preq D |g
displays the following message:

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

Press any key to conti nue.

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. PresgIn] . If there is an existing patient ID in the cardiograph, the
guestionNew pat i ent ? is displayed. If not, the patient ID entry screen

is displayed. You can pre{stp]  at any time to return to the ECG display.

A. If you pressYes, Enter New ID to answer tidew pati ent ?
query, the existing patient ID information is cleared and the patient ID
entry screen is displayed.
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Entering Patient ID

NOTE

B. If youpress No, Edit Old ID toanswer theNew 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]. The next line
requests the patient’s name.

3. Type the patient's name and pressj«<—] [»], [vpr . 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. Pre Change until the screen displays the age

designation you want to use. Pr¢«—] [v]

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 t{<—] [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 pressi[4]

To change or erase data you have entered, simply type over the existing data,
or use thgBack] key to delete the character to the left of the cursor or press

Erase, if available.

You can stop entering patient ID information at any time by pres Exit

(or ). This saves all the field entries in the patient ID record, including
the information you just entered.

To start recording an ECG more quickly, you can p|Manual]

instead of Exjt © . This saves all the patient ID information you just
entered and starts an ECG recording all at the same time.
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Entering Patient ID

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 ID screen displays, and you
can change any field.

NOTE 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

# of

Prompt Comments Entry char

ID: Type the patient ID Alphanumeric 16
number.

Name: Type the patient Alphanumeric 30
name.

Age Typethe patient age. | Numeric 4

Press Change to

select the age
designation:

Years

Year of Birth
Months
Weeks

Days

Hours

Press Change to

select Maeor
Femade.
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Entering Patient ID

Table 2-3: Patient ID Fields

# of
Prompt Comments Entry char.
Chest/LA pain | Blank 3 character field
entry? Yes, Chief Complaint
Yes, Secondary
Complaint
No Chest/Left Arm
Pain
Acute Ischemic | Typethetimein 3 character field
Sx timeEntry? | minutes.
History Yesor No 3 character field
Diabetes Entry?
History Yesor No 3 character field
Hypertension
Entry?
Height: Type the height. Numeric 3
Weight: Type the weight. Numeric 3
Blood Pressure: | Typethe systolic Numeric 3
value, thenpress [»].
Typethe
diastolic value.
Operator: Typethe cardiograph | Alphanumeric 4
operator’s initials or
number.
Department: Type the department Alphanumeric 8
number where the
ECG is recorded.
Room: Type the patient room Alphanumeric 8
name or number.
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Recording aManual ECG

Table 2-3: Patient ID Fields

# of
Prompt Comments Entry char.
Requested by: Typenameor number | Alphanumeric 16
of the person
requesting the ECG.
Custom Field Thislabel can be Alphanumeric 16
One: configured asneeded.
See Table B-1.
Custom Field Thislabel can be Alphanumeric 16
Two: configured asneeded.
See Table B-1.
Set ECG Mgmt | Yesor No Setup 1D entry for 3
Priority to Stat? ECG management
system priority to
indicate a ‘STAT’
ECG. Only applies
to cardiographs with
storage and
transmission.

Recording a Manual ECG
To record a Manua ECG, perform the following steps.

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.

e If you did not enter apatient 1D in the above step and have not
entered apatient 1D since turning on the cardiograph, the message No

g rwbdpRE
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Recording aManual ECG

I D, Conti nue? isdisplayed. Press Yes to record the ECG

without a patient ID. Press No, Enter ID to enter patient |D information.

e If you did not enter a patient 1D in the above step but have entered
patient ID information since the cardiograph was turned on, the
guestion
Conti nue using A d | D?isdisplayed.

If you have entered a patient identification number and want to take

more ECGs from the same patient, press Yes .
If you are recording an ECG from another patient, press No, Edit 0ld ID

Or No, Enter New ID .

NOTE

Your cardiograph automatically checksfor a patient ID each time you start an
ECG, unlessit is configured for no patient ID information. To bypass this

check and use the | ast entered patient ID, press asecond time.

6. The cardiograph prints the ECG continuously until you press the
key.

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 amanual ECG isrunning. To

change these settings simply select ~ Format , Leads , Speed , Size , Or

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

e The Format key sequenceis: 30 60 120 3..
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Restoring the ECG Trace After Defibrillation or Reconnecting Leads

e The leads key sequenceis:
3lead manual - Cussom O | Il [I1 O aVR, avlL,avFO V1V2V3
O V4V5Ve6 O Custom...
6 lead manual - Custom Leads [0 Limb Leadsd V1-V6 Leadd]
Custom Leads ...

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

e The Size key sequence is: 1.0 1.0 %2V 2.00 2.0 %VvO 0.50
0.5%Vv0O 1.0...

e The key sequence is an On/Off toggle. W(Fiter| is active,
Fi | t er is displayed on the screen.

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 key.

Recording an Auto ECG
To record an Auto ECG, perform the following steps.

If the cardiograph is n@n, press|onistandby] .
Prepare the patient and apply the electrodes.
Check the signal quality on all leads.

Enter patient ID information, if necessary.

The leads recorded by the Auto ECG, the chart speed, sensitivity, and
filter status can be changed before the Auto ECG starts. To change these

aprwbd R

settings simply selecFormat Leads Speed Size |, [Fiter| keys, as
appropriate.

e The Format key sequence is: 3k# 3x4 1RO 3x4 3RO 6x2 0 3x4
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Recording an Auto ECG

The Leads key sequenceis:

341R: 10 1O MO avRO avL O avFO vid v2O v3Q
v40O vs50 ved I ..

3x4 3R: Custom Leads I I, II, 111 O aVR,avL,avFO V1,V2,V3
0 V4,V5,vV6 I Custom Leads ...

The Speed key sequenceis: 250 500 25 ...(numbersindicate chart
speed in mm/sec).
The Size key sequenceis: 1.00 1.0 %Vv0O 2.00 2.0 %v0O 0.50
0.5%v0 1.0 ...

The key sequence is an On/Off toggle. W(Fiter| is active,
Fi | t er is displayed on the screen.

PresgAuto] 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 médsage

I D, Continue? is displayed. Presyes to record the ECG
without a patient ID. PresNo, EnterID  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
questionCont i 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, pr Yes;
If you are recording an ECG from another patient, piNo, Edit 0ld ID

Or No, Enter New ID .

NOTE

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, [Auto]s a second
time.

7. The status messagisqui ri ng ECG. .., Processing.. .,
Anal yzing... andPrinting... aredisplayed.
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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 Pri nti ng. . . 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 3-5 in “Understanding ECG Analysis and the Predictive
Instruments Applications” for examples of the extended measurements report.

NOTE

Unless you save the ECG, you must print an additional copy before the
cardiograph has been turned3andby (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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Understanding the Printed Report

Understanding the Printed Report

The PageWriter 200/300pi provides Auto, Manual, and Extended

Measurements 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 ECG Analysis
and the 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 the

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, I,

-aVvR, Il, aVvF, 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.

Table 2-4: Auto Report Length Configurations

Number of pagesin 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

200 1 2
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Choosing a Report Format

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.

Auto 3x4,3R LI 25mm/s 1.0

Report Format 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 as
you switch between the Auto and Manual report formats.

3. Press Format tO select the report presentation. The selections are:

e Auto Formats: 3x4, 3x4 1R, 3x4 3R, 6x2
e Manual Formats: 3, 6, 12

4. Press lead or Lleads , 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 press 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 asmall delay.
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Choosing a Report Format

Other lead groups can be selected while recording an ECG, and custom lead

groups can also be selected. (See Power-On Report Fieldsin Configuring

Your Cardiograph for information about setting up custom lead combinations
for Manua 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 Defaultcﬁgis;t:c;n Lead
Leads

3 I, 1, 111 Il,avVF, V2
avR, L, F(avVR, avL, avF)
V1,V2,V3
V4,V5,V6

6 Limb (1, I1, 111, aVR, avL, avVF) Il, avF, V2, lll, V1, |
V1-V6 (V1, V2, V3, V4, V5, V6)

12 I, I, lll, aVR, aVl, aVF, V1, V2, V3,
V4, V5, V6

Table 2-6: Manual Report Cabrera Formats

Number
of Standard Lead Choices Default Cu_stom Lead
Choices
Leads

3 aVvL, |, -avVR Il, aVF, V2
Il, aVvF, Il
V1, V2, V3
V4, V5, V6

6 Limb (aVvL, I, -aVR, Il, aVF, IlI) Il, avF, V2, lll, V1, |
V1-V6 (V1, V2, V3, V4, V5, V6)
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Choosing a Report Format

Table 2-6: Manual Report Cabrera Formats

Number
of Standard Lead Choices Defaulz:(;gis;t:g] Lead
Leads
12 avL, |, -avR, Il, avF lll, V1, V2,
V3,V4,V5,V6

Predictive I nstrument Auto Report Formats

For PageWriter 300pi models, select the type of Auto report interpretation and

analysis asfollows:

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:

Table 2-7: Predictive Instrument Auto Report Options

Auto Interpretation
Sdlection Report Produced

Adult 09 report - TPl and ACI TIPI disabled

Pediatric P4 report - TPl and ACI TIPI disabled

ACI-TIP TOreport - ACI TIPI only, TP
disabled

TPI HO report - TPI only, no AMI
screening, ACI TIPI disabled

Default 09 or P4 report - with configured
settings

NOTE To produce a T8 report, ACI-TIPI and 08 adult criteria, refer to Table A-2in

“Setting Up Your Cardiograph”
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Choosing a Report Format

For additional information on the Predictive Instruments and associated
reports, refer to “Understanding ECG Analysis and the Predictive Instruments
Applications” and théredictive Instruments Physician’s Guide.

The Auto ECG Report
Figure 2-1: The Auto ECG Report

A D
28-8¢p-1999 10:49:52  [Ron Harrisoa] E Hewlet(-Packard PageWrites 300pi
68 Year Maic (195 16 70 iu][Blood Pressure: 199795] Depariment: CCU|@
B C Time since acute ischemic §x: 10 Min. | Room: 401
Chest Paio Status: Chiel complasnt History of diahetes and hypertension Operator: KCB
Rate 73] . HP ACI-TIFI PREDICTED PROEABILITY OF ACUTE CARDIAC ISCHEMIA - 30%, bascd on:
PR 154[| . ..Patient is male, age greater than SO H
QRSD 92 ..Patient bas chief complaint of chest pain/discomfort or lef arm pain
T 376 No significant Q waves or primary ST scgmenl or T wave abnormalities detected
QTe 414 ACI-TIPE PROBABILITY MAY ASSIST PHYSICIAN TRIAGE JUDGEMENT (1.0111 5.1100 9.0000)
* Lead(s) V2 were not used for morphology analysis Requested oy |
“-AXis-- *Missing lead(s): V2 B K L Dr Smith
3 71
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Table 2-8: Auto Report Annotations

Description

Patient ID number

Leads Off Status

Ageand Sex

Patient Name

m|o|lO|®| >

Weight
Height

Systolic/Diastolic Blood Pressure (BP)

Department
Room No.
Operator

Custom Field One

Custom Field Two

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

Requested by: the name of the requesting physician

Basic measurements

Interpretation (300pi)

Reasons (300pi)

Calibration signal. See Table 2-10.

2| Z | M| X"«

Sequence number—the total number of ECGs recorded over thg
of the cardiograph.

2 |ife

Filter settings:

* Artifact filter (F)

* AC filter( ™)

* Frequency response

* Baseline Wander filter (W)
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Table 2-8: Auto Report Annotations

Description
P Cardiograph settings for speed, and for limb and chest |ead
sensitivity.
Q Location code and cardiograph ID number (Options #A05 or
StressWriter only)

Basic Measurements

The basic measurements table gives standard interval and duration

measurements in 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 “How the PageWriter 200/300pi Measures ECGs” in “Understanding ECG
Analysis and the Predictive Instruments Applications”.

Table 2-9: Basic Measurements

Item Description Units
RATE Heart rate beats per minute
PR PR interval milliseconds
QRSD QRS duration milliseconds
QT QT interval milliseconds
QTc 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:
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e 1.0 (norma or 10 mm/mV),

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

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

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

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

e 2.0 %V (twice-normal for leads other than V-leads, normal for V-
leads).

Table 2-10: Calibration Signals

ECG Size (mm/mV) Calibration Pulse
Display . V-leads
L abel Limb Leads V1-V6 Auto Manual
Limb
L eads V-leads
05 > > 1 1 1
0.5 %V 5 2.5 |_LL l_l_ 1
1.0 10 10 |—|- |—|- |—|-
1.0 LV 10 5 |_L|_ |_|-
2.0 20 20 |7{ | |7{
2.0 v 20 10 |_|~L [ ]
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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: An Auto 3x4 ECG with One Rhythm Strip (3x4, 1R)

93906 Ron H. Hewtett-Packard PageWriter 300pi
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v2 Time since acute ischemic Sx: 10 Min Room: 401
Chest History diabet @ Operator: KCB
Rate PROBABIILITY OF ACUTE CARDIAC ISCHRMIA = 30%, hased on
PR th
QRSD 6l chest pain/discomfore or left arm pain
oT primary scgment or T wave abnormalitics dolccted
QTe STST PHYSICIAN TRIAGE JUDGEMENT (1.0111 5.1100 9.0000)

2 were not used for morpholegy analysis Requested by:
—-Axis-- g lead(s): V2 Dr Smith
3

Unconfirmed diagnosis
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Figure 2-4: An Auto 3x4 ECG with Three Rhythm Strips (3x4, 3R)
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Figure 2-5: An Auto 6x2 ECG (6x2)
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Figure 2-6: A Cabrera Auto 6x2 ECG (6x2)

Newion = Fyrapin Fraririvi

oy i |
i [ .I__,._ | |

. e
B = T

[ |

- 3 gl

g a—

LI e |HIE BLREAE B ew Beiciast
LER ] BiE BF B 10 ok Wamd Pressoers DSl

Wia T TR DTSR I T
n NERTRICH h FREMTIRR (R
GREE - 4
o N
o8 il

A=
" 1
e it

] 41 Al O

¥
| | i 1 1

ST GEASed L SN L S R R s L

Fowr el —

I |
-iVE 3 1l i -
: ] | I I | ;
N BT G O N | R | PN T O [, SR | R N [ T I NP |
YTy
1 ]
| | i | I ) , i
S [ N N T T N | I N DE.YL O 7, S I, T '-_,_lr_.- Y B TP,
| | , [] 1
I
| 1 ] i ] | . | |-|
e L e | N L L B R '_-\.1:.-"'_ -u-l_.-'.._.m',.-"-.-.-\.",,_---.-!
i i L1d
i | —
. ) . | | 1 | | — I
—fm el o e — S—— A ST P B I N I N I TR R

S e S

1R
MRl

S N S
]

Bi | EFIRF

imaan

2-26

Recording an ECG



Choosing a Report Format

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: A Manual 6-Lead ECG
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Figure 2-9: A Manual 12-Lead ECG
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Figure 2-10: The TPI Report (HO page 1)
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Figure 2-11: The TPI Report (HO page 2)
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Figure 2-12: The ACI-TIPI Report (T0)
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Figure 2-13: The ACI-TIPI/Std Adult Report (T8)
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Figure 2-14: The Risk Management Report (RM)
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3 Understanding ECG Analysis and the Predictive
Instruments Applications

This chapter explains how the cardiograph measures, analyzes and interprets
(PageWriter 300pi only) ECG data, and what information is included on the
Extended Measurements report. In addition, the Predictive Instruments appli-
cations of the PageWriter 300pi are described.

Understanding the ECG Analysis Program

The 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 capa-
bilities. Figure 3-1 shows this process.
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Figure 3-1: The ECG Analysis Program
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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 com-
ponents.

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

Inter pretation (PageWriter 300pi only)—uses the extended measure-
ments, with information about the patient such as age and sex, to select
those interpretive statements from the criteria program which summarize
the findings for the ECG.

3.

3-2
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How the PageWriter 200/300pi Measures ECGs

Agilent Technol ogies provides two standard criteria programs, adult and pedi-
atric, for the 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 the Interpretive Cardiograph
Physician’s Guide

How the PageWriter 200/300pi Measures ECGs

The PageWriter 200/300pi cal culates measurements for all the waveforms
that you see on the Auto 3 x 4 report. Every beat in every lead is measured
individualy, allowing the natural variations among beats to contribute to the
representative measurements. Thisisin contrast to other measurement meth-
ods in which arepresentative beat is constructed and then measurements are
made only for the constructed beat. In the PageWriter 200/300pi cardiograph,
representative group, lead and global measurements are calculated from com-
binations of the comprehensive set of measurements for each beat.
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Figure 3-2: ECG Morphology Measurements
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Waveform 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 al leads over the ten-sec-
ond 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 com-
plex and T wave regions are then determined for each beat in the ECG.

Comprehensive Measurements

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, slurs,
deltawaves and pacemaker spikes are also noted for every beat. A table of all
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these measurements is created, from which the representative measurements
are calculated.

Group Measurements

After all 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 parame-

ters. 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.

Lead Measurements

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 a particular lead (as
shown on the Auto 3 x 4 report) does not have any Group 1 beats, a beat group
with similar parameters is used, if possible. The measurement program tries to
select a beat group for which the beats are not paced. Only if all beats in the
ECG are paced will the measurements be for paced beats. If there are paced
and non-paced beats in 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 domi-
nant waveform present in each lead and are reported in the Morphology Anal-
ysis section of the Extended Measurements report.

Atrial Rhythm Analysis

Atrial rhythm is determined by examining leads V1, aVF, Il and Il in succes-
sion 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 a
conclusive result is achieved, then the last lead analyzed will be used to calcu-
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late group and global atrial rhythm parameters. If no conclusive result is
achieved, no atrial rhythm parameters are calculated.

Global Measurements

The global measurements for the ECG, including the frontal and horizontal
plane axis measurements, are reported to the right of the lead measurementsin
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.

AXxis Measurements

Although when making axis measurements manually, it is most convenient to
use waveform amplitudes, using areas yields more accurate results. The Page-
Writer 200/300pi uses the waveform areas from the lead measurementsin cal-
culating the P, QRS and T axes, whilethe sum of the ST onset, middle and end
amplitudesis used in calculating the ST axis. For the frontal plane axis mea-
surements, which use the limb leads, nine lead pairs, all at least 60 degrees
apart, are used to estimate the axes. The resulting estimates are examined to
ensure that they converge to a single result. If so, they are averaged to form
the representative axis measurement. The horizontal plane axis measure-
ments, 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 200/300pi uses the ECG Analysis Program to produce pre-

cise, accurate and consistent ECG measurements. I n the PageWriter 300pi, the
program further providesinterpretive statements that highlight key areas of

concern for your review. The primary objective of interpretation isto help the
physician in making aclinical diagnosis. The interpreted 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 ECG Analysis Program uses the following patient ID entries for interpre-
tation: age, sex, height, and weight.

See théPhysician’s Reference Guideart number M 1700-92908) for detailed
information about the ECG Analysis Program.
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Understanding the Extended Measurements
Report

The Extended Measurements Report

Thetwo-part Extended M easurements report summarizes the morphol ogy and
rhythm characteristics for the individual leads and rhythm groupsin the ECG.
The ECG Analysis Program uses the Extended M easurements report informa-
tion to generate interpretive statements. An Extended M easurements report is
available for each ECG when it is recorded or later if the ECG is stored.

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

press the and keys at the same time.)

Figure 3-3: An Extended Measurements Report (Morphology)(
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Morphology Analysis

Thefollowing tables define the parametersin the order that they appear onthe
morphology analysis page of the extended measurements report.

Individual Lead M easurements

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

Figure 3-4: ECG Morphology Measurements
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Table 3-1: Individual Lead Measurements
Unitsor .
Parameter Value Description
PAMP millivolts P wave amplitude
PDUR milliseconds | P wave duration
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Table 3-1: Individual Lead Measurements (Continued)

~

Parameter Units or Description
Value
P AREA Ashman P wave area for monophasic P waves or the area
units of theinitia portion of abiphasic P wave.
(40msx 0.1
mV)
PNOTCH | Yesor No Indicates the presence or absence of anotch inthe
P wave.
P’ AMP millivolts P’ wave amplitude
P’ DUR milliseconds | P’ wave duration
P’ AREA Ashman Area of the terminal portion of a biphasic P wa
units
(40ms x 0.1
mV)
Q AMP millivolts Q wave amplitude
Q DUR milliseconds| Q 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
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 The area of the QRS complex.
units
(40 ms x 0.1
mV)

e.

3-10
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Table 3-1: Individual Lead Measurements (Continued)

Parameter Units or Description
Value
QRSNTCH | +or - Indicates a notch in the QRS complex.
A + indicates a notch or slur in the R or R wave.
A - indicates a notch or slurinthe Q, S, or S’
wave.
DELTA Yes or No Indicates the presence or absence of pronounced
delta waves preceding QRS complexes.
ST ON millivolts Elevation or depression at the onset (J point) of
the ST segment.
ST MID millivolts Elevation or depression at the midpoint of the $T
segment.
ST 80ms millivolts Elevation or depression of the ST segment 80 ms
after the end of the QRS complex (J point).
ST END millivolts Elevation or depression at the end of the ST seg-
ment.
ST DUR milliseconds| ST segment duration.
STSLOPE | degrees ST segment slope. Slope is measured in degrees
and can range from 0 to + 90 degrees
STSHAPE | -, V,or”" The ST segment shape:
- = Straight
V = Concave upward
~ = concave downward
T AMP millivolts T wave amplitude
T DUR milliseconds | T wave duration
T AREA Ashman T wave area for monophasic T waves or the afea
units of the initial portion of a biphasic T wave.
(40ms x 0.1
mV)
T NOTCH | Yes or No Indicates the presence or absence of a notch |n the

T wave.
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Table 3-1: Individual Lead Measurements (Continued)

Parameter Units or Description
Value

T AMP millivolts T wave amplitude

T DUR milliseconds | T’ wave duration

T AREA Ashman Area of the terminal portion of a biphasic T waye.

units
(40ms x 0.1
mV)

PR INT milliseconds| Interval from the onset of the P wave to the opset
of the QRS complex.

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

V.A.T. milliseconds | Ventricular Activation Time: the interval from the
onset of the QRS complex to the latest positive
peak in the complex, or the latest substantial
notch on the latest peak, whichever is later.

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 tojthe
end of the T wave.

GROUP 1(or2-5) Indicates the rhythm group used to derive the rep-

resentative measurements for each lead. Will be
Group 1 unless no Group 1 beats were detected

during the analysis interval for this lead.
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Table 3-1: Individual Lead Measurements (Continued)

Units or

Parameter Value

Description

QUALITY | N/A Each character indicates atype 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 exceed-
ing 1 mm in amplitude are detected within 1 sec-
ond.

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 = Severenoise

An Ashman unit isthe area of 1 square millimeter at normal speed (25 mm/
sec) and normal sensitivity (10 mm/mV). An Ashman unit equals40 msx 0.1
mV.
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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
**Cd Appears only The cal pulses were measured to be of
Assumed** when true non-standard amplitude or shape. This
may indicate a cardiograph
malfunction.

** Paced Beats Appears only All beats are paced and measurements
M easured* * when true are for paced beats.

**QRS-like Arti- | Appearsonly Spike-like artifact was detected that may
fact Detected* * when true have caused measurement error.

**Cart L/2V** Appears only Cart was set to print chest leads at half
when true the scale of the limb leads.

** Computer 1/ Appears only The ECG Management System automat-
2V** when true ically 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.

Frontal/Horizontal

Thefollowing table lists frontal plane and horizontal plane axis parameters
and the global measurements representative of the entire ECG,

Table 3-3: 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.
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Table 3-3: Frontal/Horizontal

Parameter Units or Value Description

ST degrees ST segment axis.

T degrees T wave axis.

Mean Ventr. beats per Representative ventricular rate for the

Rate minute 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 milliseconds Representative QRS duration for the entire

Dur. 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 beats/minute.

Analysis Satement Codes (PageWriter 300pi only)

These codes are the criteria codes for the interpretive statements printed on
the Interpretive report.

PageWriter 200/300pi M1771A/1770A Cardiograph
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Rhythm Analysis

Group M easurements
Figure 3-5: Extended Measurements Report (Rythm)
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The following are parameters given for each rhythm group detected by the
PageWriter 200/300pi during the analysisinterval.

Table 3-4: Group Measurements

Units or _
Parameter Value Description

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

Member% percentage Percentage of the total number of beats rep-
resented by the rhythm group.

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

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

Duration

Low Ventr Rate | beats per Lowest ventricular rate in the rhythm group.

minute

Mean Ventr beats per Average ventricular rate in the rhythm group.

Rate minute

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

minute

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

Dev. the rhythm group.

Mean RR Inter- | milliseconds | Averageinterval between R wavesin the

val rhythm group.

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

Rate

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

Dev. rhythm group.

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

# Not Avg P N/A Number of QRS complexes in the rhythm

Beats group which do not have the average number

of P waves per QRS complex.
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Table 3-4: Group Measurements

Units or _—
Parameter Value Description

Low PR Inter- milliseconds | Shortest PR interval in the rhythm group.

val

Mean PR Inter- | milliseconds | Average PR interval in the rhythm group.
va

High PR Inter- milliseconds | Longest PR interval in the rhythm group.
va

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

Mean PR Seg- milliseconds | Average PR segment in the rhythm group.
ment

Mean QT Inter- | milliseconds | Average QT interval in the rhythm group.

va
Comp. Pause N/A Number of beats followed by a compensa-
Count tory pause in the rhythm group.
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Group Flags

The parameters in this part of the rhythm analysisindicate the presence or
absence of various rhythm-related conditions in the rhythm groups identified.

Table 3-5: Group Flags

Units or o
Parameter Value Description

Artificial Pace | Yesor No | Indicatesthat beatsin the rhythm group are
paced. All paced beats are grouped together.

Interpolated Yesor No | Indicatesthat the rhythm group contains

Beat only interpolated beats.

Sinus Arrest Yesor No | Indicatesaprolonged R-toR interval. Set for
the sinus arrest resumption group.

PR Progress Yesor No | Indicatesthe PR interval is getting progres-

Longer sively longer in the rhythm group.

Wenckebach Yesor No | Indicates presence of the Wenckebach phe-
nomenon in the rhythm group.

Bigeminy Yesor No | Indicates presence of abigeminy rhythm. Set
for the group consisting of ectopic beats.

Trigeminy Yesor No | Indicates presence of atrigeminy rhythm.
Set for the group consisting of ectopic beats.

Aberrant Shape | Yesor No | Indicatesthat beatsin the rhythm group are
in the minority and are wider than other
beats from the same lead(s).

Mult. P Test Yesor No | Indicatesthat beatsinthe rhythm group were

Done tested for multiple P waves.

QRS Measured | Yesor No | Indicatesthat QRS-related parameters were
measured in the rhythm group.
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Global Rhythm Parameters
The following parameters provide global information for beats in the ECG,
Table 3-6: Global Rhythm Parameters

Parameter Units or Value Description

Atrial Rate Beats per minute | Therepresentative atrial rate for the analysis
interval. Thisis not asimple 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 PMorph | Yesor No Indicates that all P waves are of consistent mor-
phology.

Mult P Test Valid Yesor No Indicates that the tests performed to detect mul-
tiple 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 beatsin abigeminy 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 beatsin atrigeminy pattern,
whether or not they are contiguous.
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Parameter Units or Value Description

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

Wenckebach Count N/A Total number of Wenckebach cycles.
A Wenckebach cycleis a series of beats whose
PR intervals grow progressively longer, culmi-
nating in an unusually long RR interval, (a
dropped beat).

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

beat.

Rhythm Grouping of Beats

The Rhythm Grouping of Beatsis a number 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:
1,2,3,4,0or 5

0

NO MEAS

Rhythm group number
Beat unclassifiable by program
Lead switching interval

Program unable to measure any beats in the
lead set.

Understanding the PageWriter 300pi Predictive
Instrument Applications

The ACI TIPI (Acute Cardiac Ischemia- Time Insensitive Predictive Instru-
ment) and the TPI (Thrombolytic Predictive Instrument) are software prod-
ucts that enhance the computer-assisted ECG analysis capabilities of the
PageWriter 300pi Cardiograph. These "Predictive Instruments" generate O-
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,

PageWriter 200/300pi M1771A/1770A Cardiograph

321



Understanding the PageWriter 300pi Predictive Instrument Applications

patient age, gender, blood pressure, 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, the Predictive Instrument Application produces the HO report. If
ACI-TIPI isenabled, the Predictive Instrument Application produces the RM,
TO, and 09 reports.

Figure 3-6: The Predictive Instrument Application

Report Types

09 - Standard Adult Criteria
TO - ACI -TIPI

RM - Risk Management

HO - TPI

ECG & Patient Data

Thrombolytic Acute Cardiac _ = —
Predictive » Ischemia -
Instrument Time Insensitive | P L
Predictive [ .
Instrument 09 Report
RM Report v
—_— Y S, B, W
HO Report - — —
Y/ SV SV BV W
TO Report

Indications for Use

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

with AMI are appropriate candidates for thrombolytic therapy. 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 emer-
gency physician’s real-time decision making process is aided by having the
predictive instruments incorporated into the electrocardiograph. The predic-
tive scores, once acquired, can then be used along with actual patient outcome
to help improve patient management practices retrospectively.

The predictive instruments provide the physician with tools to:

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

e Identify those patients most likely to benefit from thrombolytic ther=
apy

e Facilitate the earliest possible administration of thrombolytic therapy.

NOTE For intended use and contraindication information, consuPrédictive
Instrument Physician’s Guider important information.

Understanding TPI Variables

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

The six clinical factors are;

o Time since ischemic onset

Patient age

Patient gender

Patient Blood Pressure (systolic and diastolic)
Patient’s history of diabetes

Patient’s history of hypertension
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The three ECG features are:

e the presence or absence of pathological or significant Q waves
e the presence and degree of ST segment elevation or depression
e 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.

Thefour clinical factors are:

e the presence or absence of chest pain or pressure, or left arm pain

e whether chest pain or pressure, or |eft are pain is the patient’s most
important presenting symptom

e patient age

e patient gender

The three ECG features are:

e the presence or absence of pathological or significant Q waves
e the presence and degree of ST segment elevation or depression
e the presence and degree of T wave elevation or inversion

Thefour clinical factors must be entered by the clinician beforea ACI TIPI
analysis can be performed.

The exclusionary cases for both the TPl and ACI TIPI applications are listed
in the Predictive Instrument Physician’s Guide. Please refer to this document
for thisinformation.
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Using the TPI and ACI TIPI Applications

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

Table 3-7: PageWriter 300pi Reports

Report Type

Contents of Report

Notes

Standard 09 (Std 09)

ECG waveforms, mea-
surements, ECL 09 Adult
Interpretation

Standard P4 (Std P4)

ECG waveforms, mea-
surements, ECL P4 Pediat-
ric Interpretation

ACI-TIPI (TO)

ECG waveforms, TIPI
Analysis,

No Risk Management
Report

Risk Management

Risk Management Report
—1 page summarizing
clinical information and
can be used by the Clini-
cian to document clinical
decisions

Only available when
TO is enabled

TPI (HO)

ECG waveforms, TPI
Analysis

08/ACI-TIPI (T8)

ECG waveforms, mea-
surements, ECL 08 Adult
Interpretation and ACI-
TIPI Analysis

PageWriter 200/300pi M1771A/1770A Cardiograph

3-25



Understanding the PageWriter 300pi Predictive Instrument Applications

NOTE

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’.

. Use the arrow keys and select Setup ID Entry

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

. Save this configuration by pressing 'Exit’.

o 01~

Analyzing an ECG with the Predictive Instruments

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/ 1] key until 'Auto Analysis' appears.
2. Pressthdr3] 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 appro-
priate Predictive Instruments are enabled depending on the choice.
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4 ECG Storage (Options #A05 or StressWriter)

This chapter contains information about storing ECGs using the internal
memory of the PageWriter 200/300pi, Options #A05 or StressWiriter. Infor-
mation about using and printing the Log of ECGs Taken and the Log of ECGs
Stored is also included.

Advantages of Storage

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

ECGs are stored at aresolution of 500 samples per second, and include a full
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. You 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 200/300pi stores the ECG measurements and the
ECG copy interpretation.
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Storing ECGs

To store the ECG, perform the following steps:
1. After the ECG report prints, the following message will appear on the

screen:
St ore ECG?
Patient ID. 23456
Nane: lan Harrison
Yes No
F1 F2 F3 F4 F5

2. Press Yes ([F1])tostorethe ECG,
OR
press No ((F5]) to continue without storing the ECG.

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

3. Ifyou select Yes , the messag8t‘ori ng ECG. .. " appears on the
screen until storage is complete.
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4. If the storage memory is full when you attempt to store an ECG, the fol-
lowing screen appears.

Storage systemis full.
Do you want to delete
an ol d ECG?
Yes No
F1 F2 F3 F4 F5

Press Yes ((F1]) 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 informa-

tion 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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Managing Stored ECGs

Your PageWriter 200/300pi cardiograph with Options #A05 or StressWiriter
allows you to print, delete, and edit the patient ID information for stored
ECGs. You cannot edit the date or time the ECG was acquired, the ECG mea-
surements, or the ECG interpretive statements.

Selecting Stored ECGs

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

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

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 Cardiograph

Your Institution Label
12:12: 04 Fri

Mai n Menu

Sel ect

26 June 1998

F1

F2

F3

F4 F5
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2. Select Manage Stored ECGs from the menu by pressing [v] or [»]

to move the cursor down, or by pressing E or E| to move the cursor up
until the selection is highlighted.

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

Manage St or

lan Harriso

ed ECGs

Pati ent Nane/|D

n

Screen 2 of 5

(30 ECGs stored)

Time and Date

| D 23456 00: 37: 58 6- Apr-98
v/ Katharina Schm dt
ID: 56321 09:17: 35 9- Apr-98
John Picard 14:53: 07 9- Apr-98
v/ Renat e Desi none
I D 78654 10: 34: 45 11- Apr-98
Edi t
Print Del et e Sel ect ID Exi t
F1 F2 F3 F4 F5

NOTE

4. Select the desired ECG from the list by pressing [v] to move the cursor

down, or by pressing [4] to move the cursor up until the ECG if high-
lighted.

You can move to the previous page by pressing [4] until ECGs from the pre-

vious page appear at the top of the screen. You can move to the next page by

pressing [v] until ECGs from the next page appear at the bottom of the

screen.
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5. Press select (F3]) toselect the ECG. An asterisk appearsto the left of

selected ECGs. The select Softkey changesto Unselect when a selected
ECG is highlighted.

NOTE

You can select multiple ECGsto print or delete. For editing the patient ID
information, you can select only one ECG at atime.

Printing Stored ECGs

Print previously 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 the idle screen. If you want to print an ECG using a dif-
ferent format or speed than used on the original printed report, you can use the
configuration menu or the front panel keysto 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 pressing Delete ((F1]).

CAUTION

You cannot retrieve adeleted ECG
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Editing Patient ID for Stored ECGs

Edit the patient 1D information by performing the following steps:

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

I D Edit

Patient |ID 23456
Nane: |an Harrison
Age: 54 Years

Hei ght: 180 cm

Wei ght: 82 Kg

Bl ood Pressure: 130/80
Operat or:

Departnent:

Room

Request ed by:

Custom Field One:
Custom Fi el d two:

Set ECG Mgnt Priority to Stat?:

Er ase Exi t

F1 F2 F3 F4 F5

2. Select the field you want to change by pressing [v] or [»] to movethe

cursor down, or by pressing E| or E| to move the cursor up until the

field is highlighted.

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]).
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If you are using a PageWriter 300pi, the ECG will be re-interpreted and
stored. The message Anal yzi ng. . . appears on the screen during re-inter-
pretation. The message St ori ng ECG. . . appears whilethe ECG is being

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 fol-

lowing steps:

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

Your Institution Label
12:12: 04 Fri

Mai n Menu

Transmt and Fax ECGs
Request a renmote ECG
Manage stored ECGs

26 June 1998

[Print the Log of ECGs Stored

Print the Log of ECGs Taken
Print the Configuration

Configure the Cardi ograph

Sel ect

F1 F2

F3

F4 F5

2. SelectPrint the Log of Stored ECGsorPrint the Log
of ECGs Taken from the menu by pressing E or [»] to movethe
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cursor down, or by pressing [a] or [«] to move the cursor up until the
desired menu selection is highlighted.

3. Press select ((F3]) or [«—]to print the log of ECGs taken or thelog of
ECGs stored

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

TheLog 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 a new one is added.

Figure 4-1: Log of ECGs Taken

A B

C D E F G H | J K L MN

PageWriter 30Qpi 12:12:04 Fri 26 Jung 1998
Log of ECGs Taken

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

M1770A
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Table 4-1: The Log of ECGs Taken

Description

Log Title

Date and time of the report

Sequence number of the ECG

Date the ECG was taken

Time the ECG was taken

Patient identification number

Patient name

I oM mMm oloO|®m®m| >

Mode used to record the ECG (Auto or Manual)

Person who recorded the ECG

Department identification number

L ocation code and cardiograph ID code

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

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

2| Z | M| x|«

Version of the criteria used to interpret the ECG
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The Log of ECGs Stored lists all Auto ECGs stored in the cardiograph’s inter-
nal memory. The Log of ECGs Stored is updated automatically when you
store an ECG, and when you delete a stored ECG.

Figure 4-1Log of ECGs Stored

C D E F G H | J K L MN

M1770A| PageWriter 30Qpi 12:12:04 Fri 26 Jung 1998
Lag of ECGs Stored

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

23‘ECGS stored, ‘7 storage spaces available
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Table 4-2: The Log of Stored ECGs

Description

Log Title

Date and time of the report

Sequence number of the ECG

Date the ECG was taken

Time the ECG was taken

Patient identification number

Patient name

I oMM m|oO|lO|®m| >

Mode used to record the ECG (Auto or Manual)

Person who recorded the ECG

Department identification number

Location code and cardiograph ID code

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

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

Version of the criteria used to interpret the ECG

Number of ECGs stored

v|Oo|Z2|Z| M| XR| <«

Number of ECG storage spaces available
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5 Transmitting, Faxing, and Receiving Auto ECGs

(Options #A05 or StressWriter only)

If your PageWriter 200/300pi cardiograph is equipped with Options #A05 or
StressWiriter, it can transmit and receive ECGs. The cardiograph must be con-
figured for these functions before using them. For more information about
configuring your cardiograph for transmitting and receiving ECGs, see Con-
figuring Your Cardiograph, and Setting Up Your Cardiograph.

Transmitting ECGs

Your PageWriter 200/300pi cardiograph can transmit Auto ECGs to another
PageWriter 200, 200i or 300pi equipped with Options #A05 or StressWriter,
to aPageWriter XLi cardiograph, to a TraceMaster ECG Management Sys-

tem, or to aGroup Il facsimile machine.

NOTE

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

If you are transmitting an ECG analyzed with ECL 09 criteriato a TraceMas-
ter or ECG Manager system, you must first load the ECL 09 criteriaon the
receiving TraceMaster or ECG Manager system. Please contact your local
Agilent Technologies representative for assistance or details on adding the
ECL 09 criteria.

Four typical ECG transmission situations are:

e An ECG transmitted from the cardiograph at the bedside to a Trace-
Master ECG Management System for printing, overreading, and stor-
ing.

e ECGsrecorded on rounds and then transmitted to another PageWriter
cardiograph or a TraceM aster Management System in another area of
the institution.
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Transmitting ECGs

e An ECG sent to another institution for overreading or further analy-
Sis.
e AnECG sent to aPC with ECG Manager software.

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

WARNING Equipment connected to the cardiograph’s RS-232 connector can cause ground leak-
age current exceeding the maximum specified in 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.
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Transmitting ECGs

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

Mai n Menu

[Tr

ansnit and Fax ECGs]

Request a renpte ECG
Manage stored ECGs

Pr
Pr
Pr

Configure the Cardi ograph

int the Log of ECGs Stored
int the Log of ECGs Taken
int the Configuration

Sel ect Exi t

F1

F2

F3 F4 F5

2.

3.

Sdlect Transnit and Fax ECGs from the menu by pressing E or

[»] to move the cursor down, or by pressing [4] or [«] to movethe cur-

sor up until
Transnit and Fax ECGs ishighlighted.

Press Selest ([F3]) Or to display the Transmit and Fax ECGs menu.
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Transmit & Fax ECGs (30 ECGs stored)
Screen 2 of 8
Pati ent Nane/|D Time and Date
lan Harrison
| D. 23456 00: 37: 58 6- Apr - 98
v Kat harina Schm dt
I D 56321 09:17: 35 9- Apr - 98
John Picard 14: 53: 07 9- Apr-98
I D 45687
Renat e Desi none 10: 34: 45 11- Apr-98
| D: 78654
v/ = Transnitted * = 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, dl ECGs, or all ECGsthat have not been
transmitted previously. Select one ECG from the list by pressing [v] to

move the cursor down, or by pressing [4] to move the cursor up until the
desired ECG is highlighted.
5. Press Select ([F1]) to select the ECG. An asterisk appears to the left of

selected ECGs. The select Softkey changesto Unselect when a selected

ECG is highlighted.
OR

Press Selest All ((F2]) to select all ECGs for transmission. The Select All
softkey changesto Unselect All when all ECGs are highlighted.
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OR
Press Send New ({3 ]) to select and send all ECGs not previously transmitted.

6. After selecting the ECGsyou want to transmit, press Send ECGs (). The
telephone directory appears, listing up to four destinations for transmis-

sion.
Tel ephone Directory

Nane Tel ephone Nunber Type/
Speed

Dr. Moore 9WL, 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

Change .

Entry Send Exi t

F1 F2 F3 F4 F5

7. Select the destination from the list by pressing [v] to move the cursor

down, or by pressing [4] to move the cursor up until the desired destina-
tion is highlighted.

8. Press Send ([F3]) to send the ECG.
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Changing a Telephone Directory Entry

You may need to add, delete, or change one of the entries stored in the tele-
phone directory. To edit the telephone directory, perform the following steps:

Change

1. Select Enmtry ((F1]) from the Telephone Directory menu. The softkeys
will change as shown below:

Tel ephone Directory

Nane Tel ephone Nunber Type/
Speed

Dr. Moore 9WL, 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 [v] 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
thefields.
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4. Type the telephone number in the second space on the line. The modem
ignores spaces and hyphens in the telegphone number. Use the following
specia symbols to specify how you want the modem to dial the telephone
number:

e comma(,): causesthe modem to pause for two seconds before con-
tinuing to didl.

e W: causesthe modem to wait for a second dial tone before continu-
ing to dial.

Use this symboal if you haveto dial 9, wait for adial tone, and then
dial the telephone number to place a call outside your house tele-
phone system.

e P: indicates pulse diaing (with adial), instead of tone (with a key-
pad).

For example, if you are using a pulse telephone with your modem,
and your house tel ephone 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 com-
mands.

5. Movethe cursor to the Type field. Select the transmission type by press-

Ch
ing T;:j’e (LF3]) until the appropriate transmission type appears.

See Table 5-1 for avail able transmission types.

The transmission type specifies the way the cardiograph will send the
ECG Fax specifies sending the ECG to a facsimile machine. Modem
specifies sending the ECG over atelephoneline. Di r ect specifies con-
necting the cardiograph to TraceMaster using a data cable. SCP stands for
Sandard Communications Protocol.

Use the following table to select the appropriate transmission type and
transmission speed for the remote site.
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6. Move the cursor to the Speed field. Select the transmission speed by

pressing Change ([F3]) until the appropriate transmission speed appears.
See Table 5-1 for recommended transmission speed.

Table 5-1: Remote Sites and Transmission Types

. . Recommended
Remote Site Transmission Type Speed

TraceMaster Modem 2400

Direct 9600
Pagewriter XLi Modem 2400
PageWriter 200/200i/ Modem 2400
300pi
Group Il Facsimile Fax 19200
Machine
PC with ECG Manager ModemSCP 57600
software DirectSCP 57600

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

Receiving ECGs

Your cardiograph can receive ECGs from aremote 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. You can also request transmis-
sion of an ECG from a TraceMaster ECG Management System. All ECGs are
printed as they are received, using the format with which they were sent. You
cannot edit, reinterpret, or store received ECGs.

Receiving ECGs sent by a Remote Device

Your cardiograph will receive and print ECGstransmitted from a TraceM aster
ECG Management system, another PageWriter 200/200i/300pi cardiograph
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equipped with Options #A 05 or Stress\Wiiter, or a PageWriter XLi, aslong as
itisturned on and idle. You can stop receiving the ECG at any time by press-

ing 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 a 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.

To request aremote ECG, perform the following steps:

1. Pressthe :(Z) key. The main menu appears.
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Your Institution Label
12:12:04 Fri 26 June 1998

Mai n Menu

Transmt and Fax ECGs
[Request a renmote ECQ
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. Sdect Request a Renpte ECGfrom the menu by pressing [v] or

[»] to move the cursor down, or by pressing E| or E| to move the cur-

sor up until
Request a Renpt e ECGishighlighted.

Press Select ((F3]) or to display the telephone directory. The tele-
phone directory appears, listing up to four locations.
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Tel ephone Directory
Nane Tel ephone Nunber Type/
Speed
Dr. Moore 9WL, 555- 333- 1212 Mbdem
2400
Dr. Jones 9, 1, 555- 444- 1212 Fax
19200
ECG Dept Di rect
9600
Dr. Nels POWL, 555- 666- 1212 Mbdem
2400
Change .
Entry Request Exi t
F1 F2 F3 F4 F5
4. Press [v] or [»] to move the cursor down, or press [a] or [«]tomove
the cursor up until the desired location is highlighted.
NOTE Although the telephone directory may contain locations with any transmission
type, you can request an ECG only from locations with a transmission type of
Di rect or Modem
NOTE 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 tele-
phone directory.
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5.

Press Request ([F3]) or to begin the request process. The message
“Dialing <Remote Site Name>, <Remote Site Tele-

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

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

Password

Ent er

F1

F2 F3 F4 F5

NOTE

See your ECG Management System systems administrator to obtain a pass-
word.

7.

After you enter avalid password, you will be asked for the institution
number. The ingtitution number isthe first three digits of the cardio-
graph’s location code. Enter the institution number in the space provided,

then press Enter ) d=—] .
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8. After you enter avalid institution number, you will be asked for the
patient 1D number. Enter the patient ID number for the desired ECG inthe

space provided, then press Enter ([F5]) or [«—]. The message
“Searching the database, please wait...” appears on
the screen during a pause. The duration of the search depends on how
many ECGs are stored in the database, and how specific your search crite-
riaare.

e |f the search was unsuccessful, the following display appears:

No ECGs for this patient.

New | nst New | D

F1 F2 F3 F4 F5

® - Press Newlnst ([F1]) to returnto step 2.

e - Press NewID ([F4])to retain the institution you entered earlier,
and return to step 3.
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e When the search is successful, the results will be displayed on the
screen as follows:

2 ECGs found for: 23456

Newest Ad dest New | nst New | D

F1 F2 F3 F4 F5
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9. Press Newest ([F1]) to seethe 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 Previ ous Sel ect Mor e
F1 F2 F3 F4 F5

10. From thisdisplay you can scrall through alist of selected ECGs. The
message line contains:
e Institution number (345)
e Patient number or thefirst 16 characters of the patient name

(23456)

PageWriter 200/300pi M1771A/1770A Cardiograph
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e Dateandtimethis ECG was recorded (4/ 6/ 98 00: 37: 58)
11. Press Select ((F3]) to receive and print the displayed ECG. Press Next
((F1) 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 Fa FS

e If you wish to change the identification of the displayed ECG from

patient ID number to name, press Name ((F1]). The display returnsto
the set of keys shown in step 9, and shows the patient name instead of
the patient ID number.

e If the patient names are already displayed, youwill see ID  instead
of Name abovelF1]. If you wish to change the identification of the
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displayed ECG from patient name to patient ID numbers, press

ID
(7).

e If you wish to start a new search through another institution, press
New Inst ()
e If you wish to start a new search for other patient ID numbers, press
New ID ([F3]).
e |f you wish to return to the set of keys shown in step 4, press More
(F4 ).

You may end the interactive request session at any time by pressing the
key on the front panel. The transmission link will end immediately.
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6 Troubleshooting

Your cardiograph is designed for reliable operation. If you have problems
with an ECG, there are several things you may check before calling for ser-
vice. This chapter tells how to solve basic ECG problems.

Checking ECG Technique

Many problemsin taking an ECG may be related to electrode application.

e Review “Preparing the Patient” in “Recording an ECG” to ensure
the patient leads are properly attached to the patient.

e Referto “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 fol-
lowing table to identify and correct the connection:

Table 6-1: ldentification of Leads Off Connections

Symptom Check Electrode

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

All leads except | show discontinui- LL or F (left leg) electrode or
ties or dashed lines cablewire

All leads except 11 show discontinui- | LA or L (left arm) electrode or
ties or dashed lines cablewire
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Table 6-1: Identification of Leads 0ff Connections

Symptom Check Electrode

All leads except 111 show discontinui- | RA or R (right arm) electrode or
ties or dashed lines cablewire

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

Identifying ECG Problems

The following table shows symptoms and solutions to problems that can
occur when recording an ECG.

Table 6-2: ECG Problems and Solutions

Problem Cause Possible Solutions

Power line AC Inter- | Poor electrode contact. Dry or dirty | Abrade skin. Use new electrodes. Reap-
ference electrodes. ply electrodes. Check expiration date on
disposable electrodes.

Lead wires may be picking up inter- | Route lead wires along limbs and away
ference from poorly grounded equip- | from other electrical equipment. Fix or
ment near the patient. move poorly grounded equipment.

Move cardiograph away from the
Patient cableistoo closeto thecar- | patient. Unplug the cardiograph and
diograph or other power cords. operate on battery only. Move other
electrical equipment away from patient.
Unplug electric bed.
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Table 6-2: ECG Problems and Solutions (Continued)

Problem

Cause

Possible Solutions

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 pull-
ing on the electrodes. Reapply elec-

trodes. Press the key if itis
configured for Baseline Wander.

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

Tremor or Muscle
Artifact

Poor electrode placement. Poor elec-
trode contact. Patient is cold.

Tense, uncomfortable patient.

Tremors.

Clean the electrode sites. Reapply elec-
trodes. 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 itis config-
ured for Artifact.

Intermittent or Jittery
Waveform

-
U

Poor electrode contact. Dry elec-
trodes.

Faulty lead wires.

Clean the electrode site. Reapply elec-
trodes. Check expiration date on dispos-
able electrodes.

Replace faulty patient cable.

Poor print quality
(uneven contrast or
blank streaks)

Dirty printhead.

Clean the printhead.
Use recommended paper.
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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 “Main-
taining 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.

Is the cardiograph out of paper? Is the paper jammed in the cardio-
graph?

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 @andby (off) with the switch.
2. Wait 20 seconds or more and then switch the cardiograph b&ek to
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3. Press or [Manual|. I the cardiograph turnsitself to Sandby (off), the
battery is not operating properly.

If the cardiograph still won’t operate, call your local Agilent Technolgies ser-
vice representative.

If the Cardiograph Won’t Print a Manual Report

e Isthe paper sensor lens dirty or obstructed?

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

e Is the cardiograph out of paper?

Load paper. See “Loading the Paper” in “Maintaining the Cardio-
graph”.

|
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 @andby (off) from the front panel.
2. Wait 20 seconds or more and then turn the cardiograph on again.
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|
Identifying Storage Problems (Options #A05 or
StressWriter only)
The following table shows symptoms and solutions to problems that can occur when
storing an ECG,
Table 6-3: Storage Problems and Solutions (Options #A05 or StressWriter only)
Message Likely Cause Possible Solutions
ECG too noisy to store | Poor electrode contact. Use new electrodes.

Dry or dirty electrodes. Abrade skin. Reapply
electrodes. Check expira-
tion date on disposable

Lead wires may be pick- | electrodes.

ing up interference from

poorly grounded equip- Route lead wires along

ment near the patient. limbs and away from
other electrical equip-

Patient cableistoo close | ment. Fix or move poorly

to the cardiograph or grounded equipment.

other power cords.

Move the cardiograph
away from the patient.
Unplug the cardiograph
and operate on battery
power. Move other elec-
trical equipment away
from patient. Unplug
electric bed.
“Storage system full” | Storage memory gradu- | If under warranty, call
message appears whenally wears out after many service. Generally, store
fewer than 30 ECGs | thousand store/erase ECGs are retrievable. If
are stored. cycles. remaining ECG storage

Consequently, ECG stor{ capacity is unacceptable

age capacity decreases | call service.

gradually over the life of

the product.
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Table 6-3: Storage Problems and Solutions (Options #A05 or StressWriter only)

ECG

Message Likely Cause Possible Solutions
Unable to store ECG A fault existsinthe stor- | Call service
age hardware.
Unable to retrieve A fault existsinthe stor- | Call service

age hardware.

Identifying Transmission Problems (Options #A05
or StressWriter only)

The following table shows symptoms and solutions to problems that can
occur when transmitting an ECG.

Table 6-4: Transmission Problems and Solutions (Options #A05 or StressWriter only)

Message

Likely Cause

Possible Solutions

Telephone busy, re-
diaing

Busy telephone number.

Cardiograph will auto-
matically re-dial, wait-
ing 30 seconds between
attempts.

No answer, re-dialing

Remote modem not con-
nected.

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 documenta-
tion for more informa-
tion.

Check telephone cable

No dial tone.

Check the connection to
the telephone system.
Be sure the telephone
system isin operation.
Replace the telephone
cable.
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Table 6-4: Transmission Problems and Solutions (Options #A05 or StressWriter only)

Message

Likely Cause

Possible Solutions

Check modem or cable

No power to modem, or
poor modem cable connec-
tion.

Check that the modem is
turned on. Check thedata
communication cable
connections between the
modem and the cardio-

graph.

Check cable

Poor cable connection
between cardiograph and
TraceMaster system.

Check all cable connec-
tions.
Replace cable.

No modem at remote
site

Remote site answered, but
no modem carrier was
detected, or afax 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.

Check modem configu-
ration

Incompatible or improp-
erly initialized modem.

Verify the modem initial-
ization string.

Refer to modem specifi-
cation section in Appen-
dix A. Verify that your
modem is compatible.

Incompatible fax
machine at remote site.

The fax machine at the
remote siteis not a group
I11 device.

Transmission requires a
group 11 fax machine at
remote sites.
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Table 6-4: Transmission Problems and Solutions (Options #A05 or StressWriter only)

Message

Likely Cause

Possible Solutions

Transmission stopped
unexpectedly. X of N
ECGs sent.
Cable/modem prob-
lem. Press any key to
continue.

No power to modem, or
poor modem cable connec-
tion.

Check that thereis power
to the modem. Check the
data communication
cable connections
between the modem, and
the cardiograph. Call the
other location to verify
their modem is function-
ing correctly.

Transmission stopped
unexpectedly. X of N
ECGs sent.

M odem was discon-
nected. Pressany key to
continue.

Problem with telephone
line.

Check that the modemis
connected to the tele-
phone line. Verify that
the telephonelineis
working.

Transmission stopped
unexpectedly. X of N
ECGs sent. Remote site
stopped communication
(nn). Press any key to
continue.

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

Call the remote location
to verify that the commu-
nication speed is correct
and that the modem is
functioning correctly.
Reduce the communica
tion speed of both the
cardiograph and remote
site modems.
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7 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 isopropy! alcohol.
The patient cable can be cleaned only with mild disinfectant or soap and
water. The patient cable cannot be cleaned with isopropyl acohal.

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 isopropyl alcohol. Avoid applying cleaning
fluids to cable connectors.

CAUTION

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