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Introduction

Attention

AN

CAUTION

Safety

The Vivid 1 ultrasound unit is a compact, high performance
portable digital ultrasound imaging system.

The system provides image generation in 2D (B) Mode, Color
Doppler, Power Doppler (Angio), M-Mode, Color M-Mode, PW
and CW Doppler spectra, Tissue-Doppler imaging (TDI) and
LVO Contrast option applications.

The fully digital architecture of the Vivid 7 unit allows optimal
usage of all scanning modes and probe types, throughout the
full spectrum of operating frequencies.

Read and understand all instructions in the User's Manual
before attempting to use the Vivid 7 ultrasound unit. Keep the
manual with the equipment at all time. Periodically review the
procedures for operation and safety precautions.

For USA only:

United States law restricts this device to sale or use by, or on the
order of a physician.

Allinformation in Chapter 14, "Safety" on page 343, should
be read and understood before operating the Vivid i
ultrasound unit.

Interference caution

JAN

Use of devices that transmit radio waves near the unit could
cause it to malfunction.

CAUTION
Devices not to be used near this equipment:
Devices which intrinsically transmit radio waves such as
cellular phones, radio transceivers, mobile radio transmitters,
Vivid i User's Manual 1
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radio-controlled toys, and so on, should not be operated near
the unit.

Medical staff in charge of the unit are required to instruct
technicians, patients, and other people who may be around the
unit, to fully comply with the above recommendations.

Indications for use

The Vivid i ultrasound unit is intended for the following

applications:
e Abdominal
e« Cardiac

*  Small Organ

* Pediatric

* Fetal

* Transesophageal

»  Peripheral Vascular
* Neonatal

e Adult Cephalic

Contraindications

The Vivid 7 ultrasound unit is not intended for ophthalmic use or
any use causing the acoustic beam to pass through the eye.

2 Vivid i User’s Manual
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Manual contents

The Vivid i User's Manual is organized to provide the
information needed to start scanning immediately.

The safety instruction must be reviewed before operation of the
A unit.
CAUTION

Finding information
Table of Contents, lists the main topics and their location.

Headers and Footers, give the chapter name and page
number.

Index, provides an alphabetical and contextual list of topics.

Vivid i User’'s Manual 3
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Conventions used in this manual

A

DANGER

A

WARNING

YA\

CAUTION

2-column layout, the right column contains the main text. The
left column contains notes, hints and warnings texts.

Keys and button, on the control panel are indicated by over
and underlined text (ex. 2D refers to the 2D mode key)

Bold type, describes button names on the screen.

Italic type: describes program windows, screens and dialogue
boxes.

Icons, highlight safety issues as follow:

Indicates that a specific hazard exists that, given inappropriate
conditions or actions, will cause:

» Severe or fatal personal injury
 Substantial property damage

Indicates that a specific hazard exists that, given inappropriate
conditions or actions, will cause:

 Severe personal injury
* Substantial property damage

Indicates that a potential hazard may exist that, given
inappropriate conditions or actions, can cause:

* Minor injury
 Property damage

Vivid i User’s Manual
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Contact information

If additional information or assistance is needed, please
contact the local distributor or the appropriate support resource

listed bellow:

Europe

GE Ultraschall KG
Deutschland GmbH & Co.
BeethovenstralRe 239
Postfach 11 05 60
D-42655 Solingen

Tel: 0130 81 6370
Tel: (49)(0) 212-28-02-208

USA

GE Medical Systems
Ultrasound Service Engineering
4855 W. Electric Avenue
Milwaukee, WI 53219

On-line Applications Support

Tel: (1) 800-437-1171
Fax: (1) 414-647-4090

Tel: (1) 800-682-5327
or (262) 524-5698

Canada

GE Medical Systems
Ultrasound Service Engineering
4855 W. Electric Avenue
Milwaukee, WI 53219

On-line Applications Support

Tel: (1) 800-664-0732

Tel: (1) 800-682-5327
or (262) 524-5698

Asia

GE Ultrasound Asia

Service Department Ultrasound
298 Tiong Gahru Road # 15-01/06
Central Plaza

Singapore 168730

Tel: (65) 291-8528
Fax: (65) 272-3997

Vivid i User’'s Manual
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Latin and South America
GE Medical Systems Tel: (1) 305-735-2304
Ultrasound Service Engineering
4855 W. Electric Avenue
Milwaukee, WI 53219

On-line Applications Support Tel: (1) 800-682-5327
or (262) 524-5698

Brazil

GE Ultrasound Tel: (55.11) 887-8099
Rua Tomas Carvalhal, 711 Fax: (55.11) 887-9948
Paraiso

Cep: 04006-002 - Sdo Paulo, SP

6 Vivid i User’s Manual
2378958-100 Rev. 02



Getting started

Chapter 1
Getting started

* Preparing the unit fOr USE ... e 9

* Site rEQUITEMENTS .oooiiiiiiiiei e 9

* CoNNECtiNg the UNIL .....ooereiiiiiiiie e 10

o SWItChing ON/OMf ..o 18

* Moving and transporting the unit ...........ccooooeiiii e, 22

* Moving the unit on a Cart ........ccceeeiiiiieiieieeee e 22

* Transporting the Unit ... 23

o Unit acclimation tiMe .........uuuveiiiiiiiiie e 23

* SYSTEM dESCIIPLION ..uuiiiiiiiiiiiiiiiiii e s 24

® SYSIEM OVEIVIEW ...ttt e e 24

e CoNtrol PANEL ....uueiiieee s 25

* The SCaNNING SCrEEN ......cvvvviiiiiiii e 35

» Connecting and disconnecting probes ...........ccccccccviiiiiiiieeeeeeenn, 38

* Adjusting the display MONItOr ..........ccccveeiiiiiiiiiiiiieeeeee s 41

o Starting an examinatioN ...........ooovviiiiiiiiiiiin e 42
* Creating a new Patient record or starting an examination from an

existing patient reCord ...........ccoovvviiiiiieiiiciice e 42

* Selecting a Probe and an Application ............cccccccceciiiieiieeeeeee, 46

Vivid i User's Manual 7

2378958-100 Rev. 02



Getting started

Introduction

Only qualified physicians or ultrasound sonographers should
perform scans of patients for medical diagnostic reasons.
Request training, if needed.

An authorized GE representative will unpack and install the
unit. Do not attempt to install the unit alone.

The Vivid i does not contain any operator serviceable internal
components. Ensure that authorized personnel do not tamper
with the unit.

Perform regular preventive maintenance. See 'System Care
and Maintenance' for more information.

Maintain a clean environment. Turn OFF, and if possible,
disconnect the system before cleaning the unit. See 'Cleaning
the system' for more information.

Never set liquids on the unit to ensure that liquid does not drip
into the control panel or unit.

é All the warnings in "Important safety considerations" on
page 347, should be read and understood before operating the
WARNING unit.

8 Vivid i User’s Manual
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Getting started

Preparing the unit for use

A

WARNING

The Vivid 1 ultrasound unit must operate within the proper
environment and in accordance with the requirements
described in this section. Before using the system, ensure that
the requirements are met.

Site requirements

Optimal operation of the unit can be obtained by implementing
the following requirements:

Power requirements

The Vivid i ultrasound unit is powered either by its internal
battery or by a separate power supply adaptor unit connected
to a separate power outlet for any range of 100 — 230 VAC, 50—
60 Hz.

Operating the unit with the wrong voltage range causes
damages, voiding the factory warranty.

Operating Environment

Ensure that there is sufficient air flow around the Vivid i
ultrasound unit when installed or operated.

Environmental requirements

The Vivid 7 ultrasound unit requires constant maintenance of its
operational environment. Different temperature and humidity
requirements are specified for operation, storage and
transportation.

Requirement Temperature Humidity Air Pressure
Operational 10-40 °C 30-85% 700-1060 hPa
Storage -10-60 °C 30-95% 700-1060 hPa
Transport -10-60 °C 30-95% 700-1060 hPa

Vivid i User's Manual 9
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Getting started

The Vivid i ultra-
sound unit is ap-
proved for use in
hospitals, clinics
and other environ-
mentally qualified
facilities, in terms of
the prevention of ra-
dio wave interfer-
ence. Operation of
the unit in an inap-
propriate environ-
ment can cause
electronic interfer-
ence to radios and
television sets situ-
ated near the medi-
cal equipment.

A

WARNING

Electromagnetic interferences

Ensure that the unit is protected from electromagnetic
interferences as follows:

e Operate the unit at least 4.5 meters (fifteen feet) away from
equipment that emits strong electromagnetic radiation.
Shield the unit when operating it in the vicinity of radio
broadcasting equipment, if necessary.

Connecting the unit

A GE-qualified person should perform the initial system
installation.

Connecting the Vivid i ultrasound unit involves preliminary
checks of the power adaptor unit and cord, voltage level and
compliance with electrical safety requirements.

Use only power supply cords, cables and plugs provided by or
designated by GE Medical Systems.

Ensure that the power cord and plug are intact and that the
power plug is the proper hospital-grade type (where required).

When using the mains outlets, the unit should be connected to
a fixed power socket which has the protective grounding
connector. Never use an extension cord or adapter plug.

Failure to provide an adequate earth circuit can cause electrical
shock, resulting in serious injury.

10
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Getting started

Voltage level check
Check the label on the Vivid i’'s AC power adaptor (Figure 1-1).

@ Monufodured br GEHealcare
Miwoukze, Wisconsia, USA

AC Adapler for GE Vivid i

Model| ; 2378947 -2

Rev. :000

Input  :100- 240V ~
23- LA
50/60Hz

Oulput: 19.2V===52A [:J
Aux. Output : SV—1A ©)

Class @ |

2 (€.

A A

(e )

Figure 1-1: The rating label

Check the voltage range indicated on the label:
+ 100-240V, 1.08-0.45 A, 50/60 Hz

é If the mains supply is not within the specified range, do not
connect the unit to the power source. Contact the dealer to have
WARNING the unit adjusted to the specific mains supply.

11
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Connecting to the electrical outlet

é The unit's power must be supplied from a separate, properly
rated outlet to avoid risk of fire. Refer to "Power requirements”
WARNING on page 9 for rating information.

The power cord should not, under any circumstances, be altered
to a configuration rated less than that specified for the current.

Do not use an extension cord or adapter plug.

1. Connect the AC power adaptor output plug into the
appropriate socket on the rear of the Vivid 1.

2. Ensure that the wall outlet is of appropriate type.
3. Secure the power plug in the wall outlet.

AC Adapter

A Use only the special AC Power adapter for Vivid i, specifically
designed and approved by GE.

CAUTION Be sure that nothing rests on the AC adapter’s power cable and

that the cable is not located where it can be tripped over or
stepped on.

Place the AC power adapter in a ventilated area, such as a desk,
when you use it to run the Vivid 1.

Do not cover the AC power adapter with paper or other items
that will reduce cooling; do not use the AC power adapter inside
a carrying case.

Battery

The lithium ion battery provides power when an AC power
source is not available. A battery in the battery bay is standard
with the Vivid i. You can expect one hour of battery life with a
single fully charged battery. Lithium ion batteries last longer
than conventional batteries and do not require replacement as

often.
Note: The batteryis ~ The lithium ion technology used in the system’s battery is
designed to work significantly less hazardous to the environment than the lithium
;‘”th Vlfldé Slys‘ metal technology used in some other batteries (such a watch
g Y ¢ batteries). Used batteries should not be placed with common
rized by GE. household waste products. Contact local authorities for the

location of a chemical waste collection program nearest you.

12 Vivid i User’s Manual
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A

WARNING

A

WARNING

A

CAUTION

The battery has a safety device. Do not disassemble or alter it.

Charge the batteries only when the ambient temperature is
between 0° and 65° C (32° and 149° F) and discharge the batteries
between -10° and 55° C (14° and 131° F).

Do not short-circuit the battery by directly connecting the battery
terminals with metal objects.

Do not heat the battery or discard it in afire.

Do not expose the battery to temperature over 60° C (140° F).
Keep it away from fire and other heat sources.

Do not charge the battery near a heat source, e.g. fire or heaters.
Do not leave the battery in direct sunlight.

Do not pierce the battery with a sharp object, hit it, or step on it.
Do not use a damaged battery.

Do not solder a battery.

Do not connect the battery to an electrical outlet.

If the Vivid iis not being used on a monthly basis, the battery
needs to be removed during lengthy non-use period.

To avoid the battery bursting, igniting, or fumes from the battery
causing equipment damage, observe the following precautions:

* Do not immerse the battery in water or allow it to get wet.

« Do not put the battery into a microwave oven or pressurized
container.

« If the battery leaks or emits an odor, remove it from all possible
flammable sources.

* If the battery emits an odor or heat, is deformed or discolored,
or in away appears abnormal during use, recharging or
storage, immediately remove it and stop using it. If you have
any questions about the battery, consult GE or your local
representative.

Storage of battery pack:
e Short term (less than one month): 0° C (32°F) - 50° C (122°F)

e Long term (more than three months): 10° C (50° F) - 35° C (95°F).
« Use only GE recognized batteries.

Vivid i User’'s Manual 13
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Getting started

Using the Vivid i with a Battery

The Vivid i can be powered by two different power sources in
three different ways:

1. AC power adapter only (without the battery)

2.  AC power adapter and a battery (Battery being charged in
the system)

3. Battery only (without power from the AC power adaptor)

The user has indications of the states of the power sources
both by a graphic icon on bottom of display (while system is
operating), and by a pair of LED lights which operate even
while the system is OFF.

View Current Battery Status

When the system is running, a status icon is displayed in the
system Status bar to indicate the current battery status.

Table 1-1: Battery status icons

Icon

Status Description

AC Power is ON; no battery present

AC Power is ON; battery is full

AC Power is ON; battery is partially charged

AC Power is ON; battery is almost empty

Battery in use - fully charged (80% - 100%)

Battery in use - partly charged (25% - 80%)

Battery in use - battery is discharged (10% - 25%)

Battery in use -battery is almost empty (0% - 10%)

When the user clicks on the displayed icon, a status description

appears.

14
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Note: When the bat-
tery power is low
and the user cannot
charge the battery
in time, the system
automatically shuts
down in 2 minutes.
This protects the
whole system. You
need to save all un-
saved data before
the system shuts
down or you may
lose useful informa-
tion.

Refer to page 279
for further informa-
tion on peripherals.

A

CAUTION

Battery Power Low Warning

If the battery is in use and the battery power is 10% or less, a
warning message appears to warn the user that the battery
power is low and that it needs to be charged.

_\a Warning: Battery power is low

Please charge the battery immediately,
or system will be shut down in 2 minutes

Figure 1-2: Low Battery Power Warning

Peripherals/Accessory connection

The external Peripherals / accessories connectors are situated
on the rear side of the unit See Figure 1-3.
Peripherals/Accessory Connector Panel

Vivid i peripherals and accessories can be properly connected
using the rear connector panel.

Use only approved peripherals, accessories or probes.

DO NOT connect any accessories or probes without approval by GE

Vivid i User’'s Manual 15
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A

WARNING

JAN

CAUTION

Two interchangeable USB ports (digital printer, CD-RW and other peripherals
Docking connector - for future external devices

Port for DC IN (AC Power Adapter)

SVGA Output (VCR option or External monitor)

LAN 10/100 Base-TX Ethernet network connector

PCMCIA port for wireless card

Ejection lever for PCMCIA device

N o g MwDdPE

Figure 1-3: Peripherals/Accessory Connector Panel

Accessory equipment connected to the analogue and digital
interfaces must be certified according to the respective IEC
standards (e.g. IEC 60950 for data processing equipment and
IEC 60601-1 (1988) for medical equipment). Any person
connecting additional equipment to the signal input part or
output part is configuring the medical system, and is therefore
responsible that the system complies with the requirements of
the system standard IEC 60601-1-1 (2000). If in doubt, consult the
technical service department or your local representative.

Do not touch the conducting parts of the USB or Ethernet cables
when connecting equipment to the unit.

The connection of equipment or transmission networks other
than as specified in these instructions can result in electric
shock hazard. Alternate connections will require verification of
compatibility and conformity to IEC/EN 60601-1-1 by the installer.

16
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.zl

B

Ethernet IEEE
8023
Network device

Socket Signal type Device type Note
SVGA Out SVGA output Computer monitor
RGB high

O @) [ resolution video
UsB Universal serial
@ |7

< 3
Ethernet 10/100 Base-TX | Network device

Docking Bay
Connector

Docking bay
connector

AC Adapter
Input

DC voltage from
AC adapter unit

Table 1-2: Contents of the Rear Panel

Vivid i User’'s Manual
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Note: When turn-
ing ON a system
while system is in
standby, it takes a
few seconds beforeit
responds. Do not
push the on/off but-
ton again during
this period (A sec-
ond push will ini-

Switching On/Off

To switch on the unit:

1. Make sure a charge battery is in place by checking the
power indicator LED, or connect the appropriate AC power
supply adapter output to the rear of the unit (see
Figure 1-3).

2. Press © (on/off button) on the top right of the control panel
(see Figure 1-6).
After initialization the default scanning screen (2D mode) is
displayed, using the active probe.
If the battery is too weak, an appropriate message will
display on screen accordingly.

When used with the AC Power Adaptor, the system can be
used regardless of the battery level. The battery is
automatically charged when the system is operating with
the AC Power Adaptor.

LEDs
There are two LEDs to indicate the status of the system.

tiate a full * LED #1 Indicates power status.
shutdown). After pressing the On/Standby switch, the system
power is ON and this LED is lit.
Color: Green
e LED #2 Indicates battery status.
When the battery is charged, the LED is green.
When the battery power is low, the LED is orange.
Color: Green and Orange
Password Protection
Log In
During the turn-on process the system may require the user to
enter a password in order to operate it. Personal IDs and
associated passwords can be configured in the Vivid i. See
"Presets and System setup” on page 283 for more information.
If IDs and passwords have been entered and the Use Auto
Logon is Off (see "Users" on page 331 for details), the
Operator Login Window appears, requesting for an ID and
18 Vivid i User's Manual
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After switching off
the system, wait at
least ten seconds be-
fore turning it on
again.

password when Power up sequence is completed, or when it is
required.

OPERATOR LOGIN
Operator

Password

|- Emergency | | Cancel
I ) A

1. Operator: Select the relevant Operator name.

2. Password Enter the Operator's password.

3. Emergency Data stored for the duration of the current examination only.
4. Logon: Select type of Log on (for example, Standard logon).

5. Cancel Cancel Log on.

Figure 1-4: Operator Login Window

Switching off the unit

When the Vivid i is switched off, the system performs an
automatic shutdown sequence. The unit can be switched off
into two states.

e Standby mode: most of the system is powered down, but
a certain portion of the unit remains energized. The standby
mode allows a shorter reboot time when the system is used
on a daily basis or moved from one place to another.

e Full shutdown: the entire system is shut down. Full
shutdown is recommended if the system is not intended to
be used for a whole day or longer. It is recommended to
perform a full shutdown at least once a week.

Full shutdown
1. Press © (on/off button) on the top left of the control panel.
The Exit dialogue window is displayed.

Vivid i User’'s Manual 19
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In case of total lock- 2.

up of the system,
hold the on/off but-
ton down a few sec-

SYSTEM - EXIT

Logon Information
Systemn Administrator is logged on as ADM

Logon Time 23:08:2004 - 08:35

Figure 1-5: The Exit dialogue window

Select Shutdown.
The shutdown process takes a few seconds and is
completed when the control panel illumination is turned off.

onds to turn the Standby mode

system off.

In case of total lock- 2.

up of the system,
hold the on/off but-
ton down a few sec-
onds to turn the

system off.

1.

Press © (on/off button) on the top left of the control panel.
The Exit dialogue window is displayed (Figure 1-5).
Select Standby.

The system enters Standby mode.

The system remains in Standby mode for approximately
XX hours using the internal battery.

Note: When the system is operating, if the power cable is
removed from the wall outlet or the Power Adaptor is
disconnected from the Vivid i, the system will continue to
operate using the internal battery. When battery power is
reduced below a certain level the system automatically
shuts down into Standby mode.

Eventually, if left for a long time, the system will switch
from Standby mode to full shut-down.

20
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Turning on the system at the new location

1. In order to maintain the battery charge it is recommended
to plug the AC cable into a proper power outlet. If a charged
battery is in place, the power plug does not need to be
plugged into the wall outlet.

2. Press © (on/off button) (Figure 1-6).

3. Ifthe system does not turn ON, the battery may be drained.
In this case, plug the power plug into the wall outlet and try
again.

When turning on a system in standby it takes a few seconds
before it responds. Do not push the on/off button again during
this period (A second push will initiate a full shutdown).

The system can be used regardless of the battery level. The
battery is automatically charged when the system is plugged to
the wall outlet. It takes about 2 hours to charge a completely
discharged battery. This may gradually change as battery ages
with time.

Vivid i User’'s Manual 21
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Moving and transporting the unit

Moving the unit on a Cart

To prepare the unit to be moved

1. Turn the system OFF either in Standby or Full Shutdown
mode, and remove the AC power plug from the wall outlet.

2. Fold the LCD screen to the fully closed position.
Note the marks on Disconnect all cables linking the system or peripherals to
each cable to recon- any off-board peripheral devices and network.

t them later. i
rlect them fater 4. Secure the unit's power cable on the Cart.

5. Place all probes securely on the cart. Ensure that the probe
cables do not protrude from the unit or interfere with the
wheels.

6. Ensure that no loose items are left on the unit

w

To ensure safety while moving the unit

1. Ensure that the LCD screen is in the locked position.

2. Proceed cautiously when crossing door or elevator
thresholds. Do not attempt to move the unit using cables or

probe connectors. Take extra care while moving the unit on
inclines.

3. Ensure that the unit does not strike the walls or door
frames.

4. Ensure the pathway is clear.
5. Move the unit slowly and carefully.

f Avoid ramps that are steeper than 10 degrees.
CAUTION
22 Vivid i User's Manual
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Transporting the unit

Take extra care when transporting the unit by vehicle. In
addition to the moving precautions listed on page 22, follow the

procedure described below.

1. Disconnect all probes and secure them in their boxes.

2. Remove the Vivid i system from the Cart and place it in the
travel bag supplied by GE, or an equivalent suitable travel

bag.

Unit acclimation time

Following transport the unit may be very cold or hot. Allow the
unit to acclimate before being switched on. Acclimation will
take one hour for each 2.5 °C increment when the unit's

temperature is below 10 °C or above 40 °C.

oC 0 2.5 5 7.5 10 35 40 42.5
oF 32 36.5 41 45.5 50 95 104 108.5
Hours 4 3 2 1 0 0 2 3
oC 45 47.5 50 525 55 57.5 60
oF 113 117.5 122 126.5 131 135.5 140
Hours 4 5 6 7 8 9 10
Vivid i User's Manual 23
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System description

System overview

1. Display latch 10. Monitor hinge

2. LCD display 11. Softmenu buttons

3. Power indicator 12. Alpha-numeric keyboard

4. On/Off button 13. Functional keyboard

5. Battery 14. Trackball

6. ECG cable connector 15. Speakers

7. Pedoff probe connector 16. Rear panel connectors

8. Probe locking handle 17. Anti-theft cable insertion

9. Probe connector

24 Vivid i User's Manual
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Control panel

The following pictures illustrate the layout of the Vivid i control
panel. The buttons and controls are grouped together for ease
of use. A detailed description of the buttons is provided on the
following pages.

1. Assignable keys (soft-menu elements; 7. Extended keyboard
part of the Extended keyboard) 8. Trackball

2. Soft menu rocker 9. Trackball buttons

3. TGC sliders 10. Mode selection keys

4. GAINrotary 11. Navigation keys

5. Alphanumeric keyboard 12. Freeze keys

6. Alphanumeric function keys: (Help, Config, 13. On/Off button
Annotate ...)

Figure 1-6: The Vivid i Control Panel

Vivid i User’'s Manual 25
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Key illumination

The keys on the control panel are illuminated according to their

availability:
* lllumination in green: the key function is currently active.
e lllumination in yellow: the key function is available (but

not active) in the current state of the scanner.

* Noillumination: The key is not available in the current
state of the scanner.

Power On/Off key

Key

Description

)

Turns the unit ON and OFF.
Sets the unit to Standby.

Navigation keys

Key Description
Displays the Archiving opening page. Enables
(/-— the user to perform the following functions:
\ Patient

 Create a new patient record
« Edit the current patient’s information

» Browse the Patient List to search for patient
records

» End the current examination
For further information, refer to page 42.

Displays the Select Probe and Application dialog
box that enables the users to select the desired
probe and application preset for the current
examination. For information about selecting
probes, refer to page 46 and page 263.

26
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Description

Brings the scanner into the Image review mode,
that enables the user to select images from the
clipboard for analysis, activate the image
browser or enter the Image Review screen
where bigger previews of the images are shown
forimage selection. Refer to page 181 for details
on the review of images.

—

(wrtsmq_.

Displays the Measurement worksheet where the
user may edit or delete measurements, change
averaging etc. Refer to page 147 for details on
how to operate the worksheet.

Vivid i User’'s Manual
2378958-100 Rev. 02

27



Getting started

Scan Mode Selection keys

The following keys are used to select the required scan mode,
and to select additional tools that enhance the application’s
capabilities. Refer to page 75 for detailed information about
scanning.

Key Description

Displays the 2D live acquisition mode that is the
default scanning screen for the unit. For further
information on 2D scanning, refer to page 77.

M-Mode can be
added from a 2D

Displays the M-Mode examination screen and
enables M-Mode functions. Used for viewing

scan also in motion patterns. For further information, refer to
replay. page 83.
Color Displays the examination screen in Color Flow

Mapping mode. Used to display color-coded
blood flow information. For further information,
refer to page 88.

Displays the examination screen in Pulsed Wave
Doppler mode. Used for displaying the Doppler
spectrum of blood flow at a selected part of the
anatomy. For further information, refer to

page 94.

CW mode is not
available on all

scanning probes.

Displays the examination screen in Continuous
Wave Doppler mode. Allows examination of
blood flow data all along the Doppler CW cursor.
For further information, refer to page 94.

Toggles the cursor display on/off in 2D scanning
mode.

For future use

© 6 6 © 6 & 0O

28
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Basic Mode Parameter Adjustment Controls

The following controls are used to modify and adjust the unit’'s
display to best suit the user’s requirements, such as color, gain,
zoom and image depth, according to the mode being operated

by the user.

Controls

Description

Gain rotary

Controls the total gain of the active mode: gray
scale images in 2D Mode, or the total gain of
other activated modes, such as, M-Mode, Color,
PW, or CW Doppler mode.

Active mode

In combined mode, switches between the mode
specific assignable controls and total-gain of the
currently used modes.

Six sliding keys that compensate for
depth-related attenuation in an image. The upper
slider corresponds to the smallest depth.

Controls the displayed depth of tissue scan. Has
no effect in replay.

Changes the angle of the cursor on linear
probes. The steering angles are fixed for each
linear probe. This key has no effect with sector
imaging probes.

Vivid i User’'s Manual
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(zu
 Freeze

Freeze keys

The freeze keys are used to freeze images and cine loops in all
modes for on-line analysis and storage for future use.

Key

Description

Stops or restarts all data acquisition. When scan
is frozen, the Trackball can be used to scroll
through the cine loop.

-' 2D
Freeze

Activates or freezes 2D mode. In simultaneous
mode, pressing 2D FREEZE will activate or
deactivate the 2D image, leaving the other mode
display unchanged. In freeze mode, stops/starts
the cineloop.

Multiple Format Key

Key

Description

©

Enables multiple image display windows in
which two or four images can be viewed
simultaneously. When reducing the number of
images, the active window will always been kept.

Measurement control

The following key is used to take measurements and perform

calculations.

Key

Description

e

Activates the Measurement & Analysis (M&A)
calculation program. This program is context
sensitive and will display relevant measurements
to the current mode and application. Also
activates measurement tools (unassigned
measurement). See page 109 for further details
on M&A.

30
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Print and Record Control

Key Description
Record For future use.
Print Prints the current imaging screen content to a

selected (configurable) printer. For more
information about printing. Refer to page 281.
The PRINT key can also be configured for
alternative storing of images (Refer to

page 318.).

Trackball operation

The Trackball area consists of the trackball and five

surrounding keys.

Key Description

Trackball Used for navigation and together with the
surrounding keys, to move, select or activate
objects on the screen.

Zoom Controls image magnification. Press to activate

/

Zoom mode; use trackball and SET button toggle
to pan or change zoom factor.

Zoom is available in both Live and Replay.

Trackball

A
&
o
Q?

Controls the trackball assignments between the
mode-specific options. By pressing TRACKBALL,
the trackball function will cycle through the
possible assignments, which are indicated in the
lower right corner of the screen (see page 54).

Vivid i User’'s Manual
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Key Description
Set Depending on the situation (see Figure 2-3,
page 55):

 Performs the selected control or highlighted
" menu item.
» Toggles between the Trackball functions within

the active group.

Update Menu In Freeze, activates menu with additional options
and controls not available from the assignable
keys.

In live mode, toggles between 2D imaging and
live time-motion imaging (Doppler/M-Mode).

Store Stores the currently active imaging window to
disk. The stored information depends on the
configuration of the current application.

Stored images are shown on the clipboard.

Assignable keys (soft keys)

® ® & 2 @ Thefunctions of the assignable keys vary according to the
mode and/or module in which the user is working.

Key Description
Assignable Three 4-way knobs, whose mode-specific
Circular functions vary according to the scan mode and

position that is currently active. This assignable
knob is used to control variable parameters. The
assigned functions are indicated above the knob
on the LCD display. The mode-specific functions
for these knobs are described in Chapter 3,
"Scanning Modes" on page 75.
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Key

Description

Assignable
Buttons

—

_

\ 4

Four assignable buttons, whose mode-specific
functions vary according to the scan mode and
position that is currently active. These
assignable buttons are used as on/off toggles for
different controls on the menu. The assigned
functions are indicated above the button on the
LCD display. The mode-specific functions for
these buttons are described in Chapter 3,
"Scanning Modes" on page 75.

The soft menu rocker

Key

Description

Soft Menu
Rocker

A 4-way rocker used to access mode-specific

menus, select a menu option and adjust

option-related values.

» The vertical arrows are used to select the menu
options.

 The horizontal arrows are used to adjust the
values.

The mode-specific menus are described in
Chapter 3, "Scanning Modes" on page 75.

’ - e
==
Disg

The Alphanumeric Function keys

Key

Description

Help

Displays the on-line version of the user manual.

Config/Diag

Displays the configuration dialog box, allowing
user configuration of various settings on the
scanner.

Diagnostics of the system is activated by
pressing Shift > CONFIG.

Vivid i User’'s Manual
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Key Description
Report Displays the examination report.
Bodymark Displays the available body marks for the current
application.
[ soay
Mark
Page Erase Erases all previously-typed annotations (and
body marks).
™
Erase
Physio Provides access to controls for ECG trace. The
ECG controls appear on the soft-menu.
Arrow Displays an arrow that can be used to point at a
specific structure in the image.
Text Enables text annotation to be inserted on the
image. The annotations can be typed or selected
r— - from a (configurable) menu.
Text
Delete Can be used to delete text during text

i)

annotation.

Vivid i User’s Manual
2378958-100 Rev. 02




Getting started

The Scanning screen

1 2 3 5 6 7 8 9
N N N AN N\ \ AN
o) | smith, PeEmsI-Utrasound  M7sRS  lmios |
¥ - ot P swroos st | "

Tissue Octave
Freq. 3.5/6.9 MHz
Proc. 0M1260.7 1 0
Power

LVPWs
ESV(Teich) 0.46 ml > > i 1

3 LA Diam
Ao Diam
LA Ao

2 LYOT Diam  2.10 <m

0.5
1 RA Area  1.57 cm2
&

23.84 cmis

27 I Tiksue Priority 12
26 155 —
) Frequency
Lateral avg.
I | f - f Radial avg.
A A _ | :
| e — =2 R 4
. HR
24 _1 2‘_ 3 : AN |6 e 17z i 4 Ill. '[E 13
N i gV el el e S e Y et 14
23 TR s
22 FrameRate Baseline Variance Invert
Low Vel Reject Color Maps F
I |
21 20 19 18 17 16
1. Current patient data 17. Trackball assignment, Service and iLing, Caps
2. Date & time of original image on/off
3. Institution 18. Soft menu toggle button
4. Operator ID 19. Clipboard image number
5. Application & Temperature indicator for TEE ~ 20. Loop icon
probe 21. 4-way soft menu control
6. Probe 22. Watermark area for screen calibration
7. Mechanical & Thermal Index 23. Prompt/Status information
8. Current date & time 24. Clipboard
9. Heart rate 25. Heart rate
10. Parameter window - all modes 26. Depth scale
11. Greyscale/Color bar 27. Focus marker
12. Soft menu window 28. TEE Scan plan indicator
13. Clipboard navigator 29. Probe orientation marker
14. Cine progress bar 30. Measurement result table (measurement mode)
15. Current menu name 31. Logo

16. Soft menu control button

Figure 1-7: The scanning screen
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The patient infor-
mation displayed on
the Title bar is con-

The scanning screen is divided in several areas as follows:

The title bar
From the left:

Patient Information

Displays the information that uniquely identifies the patient,
such as patient name, identification number and birth date.

figurable (see - e - ) )
page 290). This information is entered in the New patient window, as
described on page 42.
Institution name
The institution name is entered from the configuration package.
See page 327 for more detailed information.
Operator ID
Identification code of the operator. See page 331 for creating
operator ID’s.
Date and time
Displays the current date and time or for a retrieved image, the
date and time at which it was stored.
Probe and Application
Displays the currently selected probe and application or for
retrieved image the probe and application that were used. See
page 46 and page 269 for further information on how to select
probe and application.
Live scanning related information
Displays, if available, the current values for
* Mechanical Index (M), for the current active image
*  Thermal Index (TI), for the current active image
»  probe temperature (for TE probe)
* Heartrate (HR)
Archive Information
Displays the currently selected patient and image archives.
36 Vivid i User's Manual
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Parameters window

Displays scan mode or application specific parameters. In
scanning mode the parameters for the active mode are
highlighted. This window also displays zoom information and
image groups in image browser.

Soft menu window

Displays the mode specific controls operated from the 4-way
rocker on the control panel. The mode-specific menus are
described in Chapter 3, "Scanning Modes" on page 75. For
operating procedure of the 4-way rocker see page 53.

Clipboard

Displays the thumbnail images representing the acquired data
during the current examination.

The status bar
Consists of four information fields as follows:

Service iLing button (wrench icon)

Enable access to the GE Medical Systems on-line service
center.

Connectivity status icon

Displays the network status: Connected or disconnected.

Power & Battery status

Displays the power status. Amount of battery charge and if AC
adapter is connected (see page 14)

Prompt/status field

Displays system messages or prompts the user for actions.

Trackball assignments fields

Displays the available assignments of the trackball. The current
assignment is highlighted.

The acquisition window

Displays the ultrasound image with relevant indicators such as
depth, focus, probe orientation marker, physiological
traces...etc.
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JAN

CAUTION

A

WARNING

Connecting and disconnecting probes

Probes can be connected or changed at any time, regardless of
whether the system is powered ON or OFF.

Handle the probes gently while connecting and disconnecting.

Do NOT touch the patient and any of the connectors on the
ultrasound unit simultaneously, including ultrasound probe
connectors.

To connect a probe:

1. Place the probe’s carrying case on a stable surface and
open the case.
Probes can be con- 2. Carefully remove the probe and unwrap the probe cord.
nected or changed DO NOT allow the probe head to hang freely. impact to the
””?{tt?me while the probe head could result in irreparable damage.
umnit 1s on.
3. Press the probe connector locking lever (refer to
Figure 1-9) downwards.
4. Align the connector with the probe port and carefully push
into place, as shown in Figure 1-8.
Figure 1-8: Probe Connection to the Vivid i
38 Vivid i User’'s Manual
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AN

5. Lift the connector locking lever (see Figure 1-9) upwards to
the full horizontal position to lock in place.

Figure 1-9: Probe Connection Locking Lever

6. Carefully position the probe cord so that it is free to move
and is not resting on the floor.
When the probe is connected, it is automatically activated.

Fault conditions can resultin electric shock hazard. Do not touch
the surface of probe connectors which are exposed when the

CAUTION probe is removed. Do not touch the patient when connecting or
disconnection a probe.
Cable Handling
Take the following precaution with probe cables:
* Do not bend the cable acutely.
Deactivating the Probe
Press the FREEZE key to deactivate the probe. When
deactivating the probe, the probe is automatically placed in
Standby mode.
Disconnecting the Probe
Probes can be disconnected at any time. It is recommended
that the probe should not be active when being disconnected.
Vivid i User's Manual 39
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To disconnect a probe:
1. Freeze the image by pressing FREEZE.

2. Press the connector locking lever down to unlock the
connector.

3. Pull the probe and connector straight out of the probe port.

4. Carefully slide the probe and connector away form the
probe port and around the right side of the keyboard.

5. Ensure the cable is free.

6. Be sure that the probe head is clean before placing the
probe in its storage case.

Transporting Probes

When transporting a probe a long distance, store it in its
carrying case.

Storing Probes

It is recommended that all probes be stored in the carrying
case provided.

»  First place the probe connector into the carrying case
e Carefully wind the cable into the carrying case.

e Carefully place the probe head into the carrying case.
DO NOT use excessive force or impact the probe face.
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Adjusting the display monitor

The LCD screen brightness controls may need periodic
adjustment due to changes in ambient light. On the bottom left
corner of the screen you should be able to see a dark, yet
visible, letter V which is called "Watermark". If the watermark is
not visible it is because the screen is adjusted too dark relative
to the surrounding bright ambient light conditions. In this
situation the screen brightness should be adjusted.

To adjust the Brightness of the display monitor

On the alphanumeric keyboard press ALT+PgUp to increase
brightness or ALT+PgDown to decrease brightness. The
brightness adjustment tool appears at bottom of screen, as
shown in Figure 1-10.

= IR

Figure 1-10: Brightness Control

In a totally dark room it is recommended to set brightness down
all the way (all rectangles are empty).

When ambient light becomes brighter and watermark becomes
less visible, increase the brightness till watermark is visible
again

To adjust the Contrast of the display monitor

On the alphanumeric keyboard press ALT+Steer-> to increase
contrast or ALT+Steer<- to decrease contrast. The contrast
adjustment tool appears at bottom of screen, as shown in
Figure 1-11.

The default setting of the screen is recommended to be at
maximal contrast setting, as shown in Figure 1-11.

> THIRNND

Figure 1-11: Contrast Control
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Starting an examination

Beginning an exam consists of three steps:

«  Creating a new patient record or starting a new examination
from an existing patient record (see below)

»  Selecting Probe and Application (see page 46)
e Start scanning (see page 46)

Creating a new Patient record or
starting an examination from an
existing patient record

Starting an examination

1. Press PATIENT.
The Patient Handling screen is displayed.

GEMSI - U i
12/05/04 1 3

Figure 1-12: The Patient Handling Screen

2. Press CREATE NEW PATIENT.

To create an opera- If the unit is password protected a Log In window will

tor ID, see appear asking for operator ID and password (as explained
page 331. in Figure 1-13).
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Data stored only for
the duration of the
current examination

. Select the operator

AN

CAUTION

The unit can be con-
figured to automati-
cally generate a
patient ID (see
page 321).

To restrain the
search to special
category of patient
record, press More
and use the search-
ing filters.

The automatic
search tool display-
ing matching pa-
tient information in
the Patient list can
be turned off (see
page 321).

OPERATOR LOGIN
Operator

Password

(emergeney [ Loon ]

|r Cancel

Figure 1-13: The Operator login window

3.

4.

Press Log on when completed.
The Search/Create Patient window is displayed (see
Figure 1-14).

Type the patient Last Name, and/or ID.

Do NOT use '\' or '"A" in patient information fields, as these
characters might cause problems with some DICOM devices.

When default configured, the system automatically
searches to see if the patient is already in the database.
The result of this search is displayed in the Patient List
field.

If the Patient name is on the patient record list:

1.

Trackball to the actual patient and double-click the
Trackball SET key (or press SET once and then Select
patient).

The unit is ready for scanning or the Patient information
window is displayed (Figure 1-15) depending on system
configuration (see page 321).

If the Patient name is not on the patient record list:

1.

Press Create Patient.

The unit is ready for scanning or the Patient information
window is displayed (Figure 1-15) depending on system
configuration (see page 321).
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If the unit is configured to display the Patient information

window, follow the steps below:

1.

Press EXAM. LIST to 2.

display the previous
examinations and
diagnosis informa-
tion for the selected
patient.Enter addi-
tional patient infor-
mation if required.

Enter additional patient information if required.
Select between cardiac, obstetric, gynecology... etc. to
enter application specific patient info (Displayed when the

button More is depressed, see Figure 1-15.).

examination.

In the scanning screen, the patient information is displayed

Press Begin exam or any active scanning key to start the

on the left side of the Title bar (see Figure 1-16).

Last Name
First Name
Category
Echolab
Diagn. code
Images

Patient List

[ patient1
[ patient 2
patient3
patientd4

Siress

GEMSI - Ultrasound
15/11/04 11:57:42

SEARCH I/ CREATE PATIENT

Cardiac |—

-

HNo Repurl

3234232

Category

Patient ID
Birthdate

Sex

Born between

Exam between

- Diagn. Phy=s

(5 ] 4records fetched of total 4 (

le/ﬁIT PatiertiD | Birthdats | Bxam Date [mg St iep| Size | Code

141172004
141172004
15M172004
15M172004

Begin Bxam

End Exam

Press one of the headings to sort the list

accordingly.

Select the column heading border and drag to
adjust column width.

Select new archive and other pre-defined

services.

3SRS
ADM Cardiac

Female

Mi 1.0
Tis 0.8

] {ddimmiyyyy) Age

male

Show All)

Exam List

Search

Extended menu

6G)
,_[ A
[ more

HR 68
15/11/04 11:58:18
Operator Login
ADM

Dataflow
Name Local Archive - Int.
Images WIVID_I-000110MArc

Image disk
Capacity 45.1 GB
Free space 45.1 GB

01%
Spooler

Status READY
Jobs L]

Preview:

The system can be configured to display the

Advanced search tool as default (see
page 321).

examinations

Expended Patient record displaying belonging

Figure 1-14: The Search/Create Patient window
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Last NHame

First Hame

Operator

Address

Phone

Ref. Doc

Diagn.Phys.

Ward/Dept.

Echolab

1. The date format is configurable (see page 327). 3.

2. The window can be configured to display the
expanded patient info as default (see page 321). 4.

GEMSI - Uttrasound 3SRS
15/11/04 11:05:43

ADM Cardiac

PATIENT INFORMATION [Local Archive - Int. HD]

patient1

5
s

Development

Figure 1-15: The Patient Information window

PatientlD  p1 |
v

Birthdate | (dmmiyyyy)

Age )

Sex  Female

Cardiac

BP
Contrast.

Study Id

Accession
Tape | Counter

Exam Date 15112004 | {ddimmivyyy)

Begin Exam Exam List

End Exam Search

page 321).

-
7

HR 80
15/11/04 11:08:01
Operator Login
ADM
Dataflow
Name Local Archive - Int.
Images WIVID_|-000110'Arc|

Image disk
Capacity 45.1 GB
Free space 45.1 GB

0.
Spooler

Status READY
Jobs o

Preview:

The Address field is configurable (see

Select patient information category.

1. The patient information on the scanning screen is configurable (see page 289).

Figure 1-16: The Patient information on the scanning screen
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Refer to page 186
for further informa-
tion on connectivity
setup.

The combination
Probe-Application
may be user-de-
fined. See page 291
for information on
probe/application
configuration.

To select a probe
with the default ap-
plication, press SET
twice on the actual
probe.

JAN

CAUTION

Connectivity on the Vivid i ultrasound unit

The connectivity on the Vivid i Ultrasound unit is based on the
Dataflow concept. A Dataflow is a set of pre-configured
services (e.g. DICOM services like storage, worklist, verify etc.
or other service types like video print, standard print or
messaging). When starting an examination, the user selects a
pre-configured Dataflow that will automatically customize the
ultrasound unit to work according to the services associated to
the Dataflow.

Selecting a Probe and an Application

Probes and their related applications are selected from the
Probes and applications pop-up menus as described below.
Only probes currently connected are displayed in the pop-up
menu. Only applications appropriate for the type of probe
selected are shown.

To select a probe and an application

1. Press APPLICATION on the control panel.
A list of the connected probes is displayed.
2. Trackball to the desired probe.

3. Press SET.

An Application menu for the selected probe is displayed.
4. Trackball to the desired application.
5. Press SET to launch the application.

Make sure that the probe and application names displayed on the
screen correspond to the actual probe and application selection.

Check that the correct Tl category is displayed (see Chapter 14,
"Thermal Index" on page 353). TIB must be displayed when a
fetal application is selected.
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Chapter 2
Basic scanning operations

This chapter describes basic operations related to scanning.
Some operations described in this chapter are fully described
in the respective chapters throughout the manual.

This chapter includes the following information:

* Assignable keys and Soft Menu RocKer ..........cccceiiiiiiiiiiiiiiinn e 49
* Using the Soft Menu ROCKEr .........ccovviiiiiiiiiiiii e, 53
e Trackball operation .........cccooiiiiiiiiiiii e 54
e Trackball assignMmeNt ............ccceeiiiiiiii i 54
* The SYSEIM MENU ...coeeiiiiiiiiii e 55
* CINElOOP OPEIALION ..oviiiiiiiiiiiiiiiiiee e s 56
* CINElOOP OVEIVIEW ..ottt 56
* CINeloop CONLIOIS ....coovviiiiiice e 58
* USING CINEIOOP .vviiiiiiiee e 59
 Storing images and CiNElOOPS ...oovvvviiiiiiiiiiiiie e e 60
* To store a SiNGIE IMAJE ......vvvvriiiiiiiie e 60
* TO StOre @ CiNElOOP ....cceeveieeieiecc e 60
e Using removable Media ... e 61
* Recommendation concerning CD and DVD handling ................ 61
* Writing on CD or DVD media .......ccocvvviiieiiiieiiiiie e, 61
» Formatting removable media ............cccceeeviiiiiiic e, 61
* Ejecting removable media ..., 63
L4 o Lo ] o 0 [PPSR 63
* To Magnify @an image .........coooeiiiiiiiiiiiiee e 63
* Performing measurementsS ........cooovviiiiiiiiiiiinieeee e s 63
* Physiological ECG Irace ........coiiiiiiiiiiiiiiiiie e e 64
e Connecting the ECG ......oovviiiiiiiii e 64
* PhySIO CONLIOIS ....ccoiiiiiieeee e 65
* Displaying the ECG tracCe ........ccccccviimiiiiiiiiiiiieeeeeee e 66
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* Adjusting the display of the ECG trace ........cccccooeeevvviiiiiieeeeennnnnn, 66
AN o] Yo =1 4 [0 o K= PPN UPPUPPPR 67
e TOo IiNsert an anNOtatiON ............veiiiiieiiiiie e e 67
R o I =To 17T aT0) = 11 o] o 70
e TO erase anNOtatiON ...........oveeiiiieeiiiiieee e enans 70
* Configuration of the pre-defined annotation list .......................... 71
* BOAYMAIKS ... 73
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Assignable keys and Soft Menu Rocker

2D Live
Compress

Reject

Dynamic Range

DDP

Contour

93:159

frame

To toggle between
modes in combined

mode, press ACTIVE

MODE.

f3.2:5s _e

1. Active mode & status
2. Filling gauge (progress bar)
3. Selected control shows highlighted

Figure 2-1: A: the 4-Way Rocker; B: Soft Menu; C: the assignable
keys on the control panel.

The function of the assignable keys and the controls assigned
to the soft menu vary according to the mode in which the
system is running. A detailed description of each function is
provided with each scanning mode in the following imaging
mode sections. In combined modes (i.e. combined Color flow
and PW Doppler), one mode is active (live) while the other is
frozen. In this case, the assignable keys and Gain rotary knob
controls parameters associated with the active mode.
Switching the active mode will change the key and Gain rotary
knob assignments accordingly.
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Using the Assignable Keys Soft Menu

The bottom of the display screen contains a graphics area of
soft-menu and assignable keys. This area of the screen is
designed to match a parallel set of physical buttons (the
assignable keys [refer to Figure 2-1]), located on the upper
portion of the control panel. An example of a soft-menu is
shown in below.

FrameRate Baneline

L ] L ]
Assignable Keys Soft-menu Soft Menu Rocker

P ST®

Figure 2-2: The Assignable Keys and Soft Menu

The soft-menu provides access and user control of different
system parameters.

The contents of the soft-menu is different for every system
mode. This provides access to the relevant settings in each of
the different modes.

There are several different control key elements in the
soft-menu area, as follows:

Variable Single parameter button

In this example, the “Baseline” parameter can be increased by
pressing the upper or right-hand area of the corresponding
assignable circular button on the keyboard. The same
parameter can be decreased by pressing on the lower or
left-hand area of the same button.
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The bar in the center of the button graphic changes its length to
reflect the change in the value of the controlled parameter.

An alternative method for modifying the parameter associated
with this button is to click with the mouse pointer on the
relevant area of the button graphic.

Variable Dual parameter button

FrameRate

Low Vel Reject

In this example the button has access to either “ Frame Rate”
or “Low Vel. Reject” parameters.

When the “Frame Rate” upper label is highlighted, the
parameter “Frame Rate” can be increased by pressing on the
right-hand area of the circular assignable button and
decreased by pressing on the left-hand area of the button.

When pressing on the bottom area of the button, the bottom
label (“Low vel. Reject” in this example) will be highlighted. In
this case, from now on, pressing the right or left area of the
circular assignable button will either increase or decrease
respectively the value of the lower (highlighted) parameter.

Pressing, at this pont, on the upper part of the circular button
will, again, associate the button with the upper labeled
parameter.

An alternative method for modifying one of the parameters
associated with this button is to click with the mouse pointer on
the relevant area of the assignable button graphic.
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On/Off Toggle button
Variance

Simultan.

_
\ 4

In this example the active green indicator indicates that the
Variance setting is set ON. The “Simultaneous” function is
toggled OFF (there is no green indicator).

The user can press the matching upper button to toggle the
“Variance” function ON or OFF.

User can press the matching lower button to toggle the
“Simultan.” function ON or OFF.

Alternatively, the user can click with the mouse pointer on the
relevant button graphic to set the function ON or OFF

Soft Menu rocker button

The circular button on the bottom-right area of the screen acts
as a soft-menu rocker button. It has access to a different type
of soft-menu which pops up on the right portion of the screen.
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2D Live

Compress
Reject
Iymamic Range
DDP

Contour

Diff off/on

T122:2435 (14.1:47.5 s)

2D Live

Power

Using the Soft Menu Rocker

The Soft menu Rocker on the control panel enables the
adjustment of controls mapped in the Soft menu Window (see
Figure 2-1).

The first row of the soft menu indicates the name of the active
mode and its status (freeze/live). The following rows list the
mode-specific controls.

The relative setting of each control is indicated by a gauge bar
filling the cell as the control value increases.

To select a control from the menu

1. Press any part of the 4-way rocker to display the soft menu.

2. Press the vertical arrows on the 4-way Rocker to navigate
up or down through the menu.
The frame of the selected row is highlighted.
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Note: when soft-
menu is not access-
ed for a defined
period of time it will
time-out and disap-
pear from the dis-

play.

To adjust values

1. Press one of the horizontal arrows on the 4-way Rocker to
adjust the setting of the selected control.
- Right arrow increases control setting.
- Left arrow decreases control setting.

Trackball operation

Different functions can be assigned to the trackball depending
on the current active mode. The trackball functions are
organized in functional groups. The trackball functional groups
are displayed in the lower right corner of the screen. Each
group can have one or more controls that can be selected
using the keys on the trackball area as described below.

The trackball area consists of:

» Thetrackball: used as a cursor control in acquisition mode,
scrolling control in freeze mode and as a selecting tool (like
a mouse cursor) in post-processing mode.

« The zoowm key: enables quick access to control zoom
position and/or size (see Figure 2-3).

* The TRACKBALL key: Toggles between the available
trackball function assignments displayed in the Status bar.

«  The SET key: Performs the selected control or highlighted
menu item.

* The UPDATE MENU key: enables quick access to various
functions form a pop-up menu (see Figure 2-3).

« The STORE key: enables digital storage of information
displayed in the currently-active image window (see
Figure 2-3).

Trackball assignment

The trackball has a multi-mode function. The functions
available from the trackball are mode dependent. The available
trackball functions for the active mode are displayed on the
right side of the Status line (Figure 2-3).
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To change trackball assignment

1. Press TRACKBALL in the Trackball area until the desired
function is selected highlighted.

The system menu

The system menu enables a quick access to image related
functions (see Figure 2-3).

System Menu
Save As
Image Properties

Direct Report

Delete Clipboard Cell

Cancel

Zoom key: select to enlarge or reduce the image size on the screen.

Trackball key: select trackball assignment from the functions available in the Status line.
Set key: perform the selected control or highlighted menu item

Update Menu key: select the operation to perform from the pop-up System menu.

Store key: store information displayed in the currently-active image window

a b, wnpeE

Figure 2-3: The Trackball area
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Cineloop operation

When no ECG is
connected, a cine
gauge is displayed
indicating the cur-
rent frame. in the
cineloop.

1. ECG
2. Left marker
3. Current frame

When the scan mode is frozen, the unit automatically displays
cineloop boundary markers on either side of the last detected
heart cycles. The cineloop boundaries can be adjusted using
the cineloop assignable controls to cover one or more heart
cycles.

Cineloop overview

386:430 (1.58.4%)

Right marker
5. Heart rate or Cine speed (in replay)
6. Cine frame number values

Figure 2-4: The cineloop controls display
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©{ e

Help %Rvn

=[]
300080800688
Bﬂﬂﬂﬂ..ﬂlﬂﬂﬂ.‘

=

EEREWwTES»S

1. Assignable keys:
* Left marker
« Right marker
* Cycle select
« Number of cycles
« First Cycle
« Last Cycle
*Sync
« Cineloop
« Select all

Figure 2-5:

0o°

2. Image Store
3. Freeze: Start/stop cineloop
4. Trackball:

« Scroll (in freeze)

« Cine speed (in replay)

The cineloop controls on the front panel
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=
-' 2D
. Freeze

Cineloop controls
Cineloop assignable controls

Left / Right Marker

Move the left and right markers to expand or trim the cineloop
boundaries.

Cycle select
Selects the heart cycle to be played back.

Number of cycle
Controls the number of heart cycles to be included in the loop.

Select All
Select all heart cycles.

First cycle / Last cycle
Selects the first or last heart cycle to be played back.

Cineloop
Starts cineloop acquisition.

Cineloop Freeze Control

2D Freeze

Toggles between replay and freeze modes.
Cineloop trackball controls

Scroll

When the scan mode is frozen, trackball to move the current
marker and review the images

Cine speed

In cine replay mode, move the trackball left or right to adjust the
speed of the cineloop playback.
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To jump directly to
the first or to the
last heart beat press
the assignables
FIRST CYCLE or

LAST CYCLE.

Using cineloop

Selection of a cineloop

1.

Press FREEZE.

The left and right markers on the ECG trace are displayed
on either side of the last detected heart cycle.

Press the 2D FREEZE button to un-freeze the cineloop and
let it run between the default setting of left and right borders.
To modify setting of the left or right borders, press the
CINELOOP assignable.

The selected heart beat is played back.

Press on the assignable CYCLE SELECT to move from heart
beat to heart beat to select the heart cycle of interest.
Press on the assignable NUM CYCLES to increase or
decrease the number of heart beats to be played back.

Adjust LEFT MARKER and RIGHT MARKER assignables to trim
or expand the cineloop boundaries.

Adjustment of cineloop playback

1.

If in freeze mode, press the assignable 2D FREEZE to start
cineloop replay.

Use the Trackball to increase or decrease the speed of the
cineloop playback.

The speed factor is displayed on the right side of the ECG
(see Figure 2-4).

To view a cineloop frame by frame

1.

If not in freeze mode, press the 2D FREEZE button to freeze
the cineloop.

Use the Trackball to scroll through the cineloop frame by
frame.

Or

Use the Speed/Frame softkey button.
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Storing images and cineloops

Images stored on
the clipboard dur-
ing the scanning
session are for im-
mediate purposes.
At the end of the ex-
amination, the data
should be archived
in the patient ar-
chiving system (re-
fer to page 153).

Images and cine-loops can be stored at any time during the
scanning session. A thumbnail of the stored image is displayed
on the clipboard on the scanning screen. An icon will also be
displayed in the Image Browser and Image Selection screens.

The amount of data stored from 2D live is defined by the
settings of the current application. The application setting
controls the number of cycles included (or time span if ECG is
not active), time span before R-wave...etc (refer to page 289
and page 291 for further information).

The amount of data stored in images from 2D replay is
determined by the defined cineloop.

Images can be stored in either DICOM and GE Raw Data
formats or DICOM format only, depending in the dataflow
configuration (refer to page 310 for further information).

To store a single image

1. Press FREEZE.

2. Press STORE to store the image digitally.
The thumbnail of the image is displayed on the clipboard.
See also page 156 for further information.

To store a cineloop

While in scanning mode, press the STORE button to store the
last heart-cycle loop. It is possible to configure this function in
several ways. Cineloops may be stored directly or after
preview, depending on how the system is configured.

While in cine-loop preview mode press STORE to store the
selected loop.

Cineloop length and loop selection is adjustable in several
ways. The procedure for cineloop storage is described on
page 156.

60

Vivid i User’s Manual
2378958-100 Rev. 02



Basic scanning operations

Using removable media

A

CAUTION

A

CAUTION

The following removable media can be used for data storage:

« 51/4” Magneto Optical disk (from Sony only, 1.3, 2.3, 2.6,
5.4, 8.6 and 9.1 Gb)

* USB Flash Card
*+ CD-R (CD-RW is not supported.)
« DVD-R

Use only 24x or higher CD-R.

Recommendation concerning CD and
DVD handling

To avoid data loss, never touch the recordable surface of a
disk. Handle the disk only by the outer edge. Do not place it
face down on a hard surface. Fingerprints or scratches will
make the disk unusable. Before usage, verify that disk surface
has no visible scratches. If there are any scratches, do NOT
use the disk.

Writing on CD or DVD media

Use specifically recommended for writing on CD or DVD
media. Never use a solvent-based permanent marker on such
media. The following pens are recommended:

» Dixon Ticonderoga "Redi Sharp Plus"

» Sanford "Powermark"

e« TDK"CD Writer"

 Smart and Friendly "CD Speed Marker"

Formatting removable media

MOD, CD-R and DVD-R media must be formatted before use,
as described in below.

The formatting process will erase any data present on the disk.
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Removable media
used during Disk
space management
or Backup do not
need to be format-
ted; the formatting
process is part of
these procedures.

To Format a removable media

1.
2.
3.

Insert the media into the drive.

Press CONFIG.

If required, log on to the system. The Configuration
package is opened.

Select the category Connectivity and select the sheet
Tools (see Figure 2-6).

COHHECTIVITY

"Dataflow [ Additional Outputs | TooIE [Formats [ Tcpip

5 1/4 MO Disk

My Label

Capacity 1094.0 MB
Free space M71MB
Formatted Yes
Database present Yes
DICOMDIR present Yes
Finalized (CD/DVD onhy}
Write protected Ho W

Remote Path

Remote Path WSERVER-HAME'SHARED-FOLDER

Imaging MeasText Report Connectivity System Service

Figure 2-6: The Tools Sheet

10.
11.

Select the removable media from the Media pop-up menu.

Enter a name for the removable media in the Label field.
NOTE: Only the following characters and signs can be
used when labelling a media: A-Z, a-z, 0-9, underscore ()
and hyphen (-). Do not use more than 11 characters or
signs. Do not use space.

Select Format. A confirmation window is displayed.
Select OK to continue.

Wait for the display of the Information window indicating
that the formatting process is completed.

Select OK to continue.
Eject the media as described below.
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Do not eject the CD
using the button on
the CD drive.

Zoom

Zoom is available in
live and replay.

Ejecting removable media

1. Press ALT+E to eject the disk.
The Eject device menu is displayed (Figure 2-7).

Eject Device

CDOVYD Writable (E:)

514 MO Disk (G2

Cancel

Figure 2-7: The Eject device menu

2. Select the relevant media.
The selected media is ejected.

The Vivid i supports Variable display zoom. The Display zoom
magnifies the image display in both frozen and live 2D,
M-Mode and combined modes with Doppler.

To Magnify an image

1. Press the zooMm button. The resulting magnified image
appears in the acquisition window while the un-magnified
image is displayed in the control window showing the
outlined zoom region.

2. Use the Trackball to position the zoom area over the
desired portion of the image.

3. Use the SET button to toggle between Zoom-Scale and
Zoome-location (panning). Both Scale and Pan are
controlled by trackball.

4. To turn off the Display zoom, press the zoom button again.

Performing measurements

To perform measurements:

1. Press MEASURE to enter the Measurement mode.
Refer to page 109 for further information.
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Physiological ECG trace

The physiological module consists of a single connector, which
can accept either a set of electrodes cable or an External-ECG
cable, capable of handling external ECG signals from other
diagnostic ECG devices.

The scanned image that is displayed is synchronized with the
ECG trace. In M-Mode or Doppler, the traces are synchronized
to that particular mode's sweep.

The operator can control the gain, the position and the sweep
rate of the traces using the assignables on the control panel.

Connecting the ECG

The ECG cable consists of a circular connector on one end of
the cable and a triple color-coded electrode connectors on the
other end. Each electrode cable hooks up to the appropriate
stick-on electrode by a color-coded clip type connector.

The color-coding of the electrodes follows one of two standards
that are common in different parts of the world. Refer to the
following table:

AHA (USA) IEC (Europe, Asia)
RA: White L: Yellow
LA: Black R: Red
RL: Green N: Black
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ECG Connector

Figure 2-8: The Patient ECG Connector Port

Physio controls

Physio assignable controls

Common controls
Horizontal sweep

Adjust the refresh rate of the physiological trace. This control is
active only in 2D and color modes. The sweep speed of the
physio traces in M-Mode and Doppler is identical to the
M-Mode or Doppler horizontal sweep adjusted by the user.

Gain

Enables the user to change the amplitude of the physiological
trace displayed on the screen.

Position
Enables the user to move the physiological trace on the screen.

ECG
Turns the ECG trace on and off.
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To turn the ECG
display off, press
PHYSIO and press
the assignable ECG

The ECG signal's
amplitude may vary
between patients
due to different skin
moisture and other
physiological pa-
rameters.

Displaying the ECG trace
Cardiac applications

The ECG is turned on by default in all cardiac applications.

Other applications

1. Press PHYSIO on the control panel to get access to the ECG
controls.

2. Press the assignable ECG to display the trace.

Adjusting the display of the ECG trace

Adjusting the ECG trace sweep speed
1. Press PHYSIO on the control panel.

2. Adjustthe assignable button HORIZONTAL SWEEP to change
the sweep speed.

Adjusting the ECG trace amplitude
1. Press PHYSIO on the control panel.

2. Adjustthe assignable button GAIN to adjust the amplitude of
the trace.

Adjusting the ECG trace position

1. Press PHYSIO on the control panel.

2. Adjust the assignable button POSITION to move the trace
vertically.
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Annotations

Text

annotations may be inserted anywhere on the screen. The

annotation can be free text or a pre-selected text from a
mode-specific annotation menu or a user-defined library.

1. Select to display annotation for other

applications

Free text

Draw an arrow

Edit previous annotation

a kv

annotations
6. Exit annotation mode

Pre-defined application-specific

Cardiac

User

Arrow

Edit

Syst

Figure 2-9: The mode-specific annotation menu

To

Fre

While typing, use 1.
BACKSPACE fo de-
lete backward.

2.
3.

insert an annotation

e text

Type the required text.

A suggested word corresponding to the entered characters
is displayed while typing. Press TAB to enter the suggested
word.

Trackball the text entered to the insertion position.
Press SET to add the annotation.

Pre-defined annotation

Wor
1.

d selection from the Annotation menu

Press the alphanumeric key TEXT.

A list of application specific pre-defined texts is displayed
(see Figure 2-10).

To display a list from another application, select the
heading and choose another application.

Trackball to the required abbreviation.
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3. Press sET.

4. Trackball to the position at which the annotation is to be
inserted.

5. Press SET to add the annotation.

To draw an arrow

Press Arrow in the Annotation menu.

Trackball to the start position of the arrow to draw.
Press SET to anchor the arrow.

Trackball to the end position of the arrow to draw.
Press SET to fix the arrow.

a s wbdpRE

Word selection from the Library

Pre-defined text can be organized in a user configurable,
application dependent library with three different sections.The
user can easily select a pre-defined text from the Library using
the ARROW keys.

Creating a Library
1. Press CONFIG.

In the Configuration package, select Measure.

In the Measure Category select Customize.
The Customize sheet is displayed (see Figure 2-10).

Select a pre-defined text in the Application pane.
Select Add in the desired section.
Repeat step 4 and 5 to populate the library.

To remove a pre-defined text from the library, select the
pre-defined text to remove and press Del.

8. To order the pre-defined text in a section, select the
pre-defined text to move and select Up or Down buttons to
move the word accordingly.

9. To exchange sections order, enter the sections to swap
next to Swap columns button and press Swap columns.

10. Press Save to store the library.

w N

N o g ks
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No oMb E

MEASUREMEHNT & AHALYSIS

ed [Modify Calcs | OB Table [ customize

Anr

Application  cardiac Colurnn nr 1 olurmn nr 2

Ew:p Column ) with |

Imaging MeasText Report Connectivity | System Admin Service

The Application pane

Library section

Insert selected pre-defined text in the section.
Remove selected pre-defined text from the section.
Move pre-defined text within the section.

Re-order sections.

Save Library

Figure 2-10: The Arrow menu sheet

Using the Library

Press any ARROW key.

The pre-defined texts from the last used group are
displayed in the Status bar at the bottom of the screen,
with the active word within square brackets.

To select a pre-defined text within a section, press ARROW
UP or ARROW DOWN until the desired word is selected.

To change section, Press LEFT ARROW until the desired
section is displayed in the Status bar.

To insert the selected pre-defined text, press RIGHT ARROW.
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Text overlays

There are 2 layers of the text in annotations, which can be
selected by toggling the TEXT key. Text1 is the default choice.
This function enable the user to show/hide different (or all)
annotations.

To edit annotation

1.
2.

5.
6.

Press the alphanumeric key TEXT.

Press Edit in the Annotation menu.

The pointer is changed to a cross marker.
Trackball to the annotation to edit.

Press SET.

Once selected, the annotation can be moved freely.

The text can be edited using the following alphanumeric
keys:

RIGHT ARROW: moves the text cursor forward.

LEFT ARROW: moves the text cursor backward.

TAB: moves the text cursor by word forward.

SHIFT + TAB: moves the text cursor by word backward.
BACKSPACE: deletes backward.

DELETE: deletes the selected word.

INSERT: toggles the text entry state from overwrite to
insert mode.

Do the appropriate changes to the annotation.
Press SET to anchor the edited annotation.

To erase annotation

The user can erase all annotations on the screen in one
operation or erase annotations one by one.

To erase all annotations

1.

Press the alphanumeric key PAGE ERASE.
If using text overlays, page erase applies only to the
displayed layer(s).
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Configuration of the pre-defined
annotation list

1.
2.
3.

Press CONFIG.
In the Configuration package, select Measure.

In the Measure category select Annotation.
The Annotation sheet is displayed where the user can add,
delete or re-arrange the annotation text (see Figure 2-11).

To re-arrange the annotation list

1.
2.
3.

4.

Trackball to the actual annotation text.
Press SET.

Press the relevant button (i.e Delete, Move up or Move
down) to apply change.

Press save to store the new annotation list.

To add an annotation text

e

Trackball to the text entry field (see Figure 2-11).
Press SET to activate the text cursor.
Type the new annotation text.

Press add.
The new annotation text is added at the end of the list.

Press save to store the new annotation list.
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MEASUREMENT & AHALYSIS

(Annotation |

Application  cardiac

lmﬁ
|W¢/_‘<®

[ Reset LIFo

: —}‘D o

Cancel

Imaging MeasText Report Connectivity System Admin Service

Rearrange list

Delete selected text
Reset to factory default
Add new text to the list
Enter new text

ok, wnpRE

Figure 2-11: The Annotation Menu Configuration Dialog Box
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Bodymarks

Bodymarks are small graphic images that represent the
anatomy being examined. Using bodymarks, the user can
indicate the position that the probe was in during the
examination.

Inserting a bodymark

1. Press the alphanumeric key BODYMARK.
The Bodymark menu is displayed showing a selection of
bodymarks relative to the selected exam category.

1. Select and display bodymark list for
other applications

2. Edit probe marker position and User
orientation <@
Arrow
3. Erase bodymark -
4. Bodymark list for the current

application
5. Insert an arrow

Cardiac

6. Insert user-defined text

Figure 2-12: The Bodymark menu

2. Trackball to the desired bodymark and press SET.
The bodymark with a probe marker is displayed on the
scanning screen.

1. Probe marker T
Q@ —
.
i

Figure 2-13: The bodymark with probe marker

3. Using the trackball, adjust the position of the probe marker
and press SET.
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4. Using the trackball, adjust the probe marker orientation and
press SET.

Editing a bodymark

1. Press the alphanumeric key BODYMARK.
The Bodymark menu is displayed

2. Press Edit.

3. Using the trackball, adjust the position of the probe marker
and press SET.

4. Using the trackball, adjust the probe marker orientation and
press SET.

Deleting a bodymark

1. Press the alphanumeric key BODYMARK.
The Bodymark menu is displayed

2. Press Delete.
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Chapter 3
Scanning Modes
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Introduction

See page 156 for
further information
on image and
cineloop storage.

The Vivid i ultrasound scanner provides several basic scanning
modes and several options for combining the use of these
modes.

The following scanning modes are described in this chapter:

2D Mode Imaging
M-Mode Imaging
Anatomical M-Mode
Color Mode Imaging
Doppler Mode Imaging
Angio

When performing an examination using any of these modes,
images and image sequences (cineloops) can be stored. The
examination or part of it can also be stored on video tape,
CD-R, DVD-R and other various media, depending on available
options.
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2D-Mode

2D-Mode overview

y cardiac, adult GEMS| - Ultrasound 3SRS Mi1.2
) cardiac 15/11104 13:35:43 ADM Cardiac TIs0.8 15/11/04 13:36:43

Tissue Octave
17
M

55.0
13.0 cm

R
\

20 Live
Compress

Reject

E
4
.
==
£

Dynamic Range
DDP
Contour

DIff off/fon

[im:] -/ BZE"/ B B B g:g: ,,l : [ 16T (263268

20 Live

oo UpDown Dl Focus Focus Pos
— — Power

Frame Rate LeftRight BColor Maps

Focus marker

Probe orientation marker

Status window

. Soft menu

Controls marked with R are also available in freeze and cine replay

A wbdPE

Figure 3-1: The 2D screen (cardiac)
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A

e_

1. Assignable keys: Soft menu
* Width e Compress R
* Frequency * Reject R
* Focus « Dynamic Range
* Frame rate *DDP R
* Up/Down R « Tilt
e Left/Right R * Speckle reduce
« Cineloop (in Freeze, only) « Contour
¢ Dual focus « Diff On/Off
* B color maps * Power
* Select all Freeze
2. Zoom 2D
3. Depth Gain
Figure 3-2: The 2D controls on the front panel
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In combined mode,
press ACT. MODE to
toggle between
modes and access to
the mode specific
controls.

On some low fre-
quencies, the sys-
tem switches
automatically to
second-harmonic
mode. The word
“Octave” appears
in the status win-
dow.

The 2D mode displays a two-dimensional gray scale image of
the tissue within the probe's field of view. 2D mode can be
combined with:

« M-Mode, see "M-Mode" on page 83

e Color Mode, see "Color Mode" on page 88

* CW or PW Doppler Mode, see "PW and CW Doppler" on
page 94

* Color and Doppler Modes (triplex)

2D-Mode controls

2D assignable controls

Width

Controls the size or angular width of the 2D image sector. A
smaller angle generally produces an image with a higher frame
rate.

Focus

Changes the location of the focal point(s). A triangular focus
marker indicates the depth of the focal point.

Frame rate

Adjusts frame rate (FPS). The relative setting of the frame rate
is displayed in the status window. When adjusting frame rate,
there is a trade off between spatial and temporal resolution.

Frequency

Enables the adjustment of the probe's operating frequency.
The selected frequency is displayed in the status window. For
some probes/applications the lowest frequency settings will be
Octave imaging settings.

Invert

« Left/Right Invert: enables a mirror image of the 2D image
to be created. The left/right reference marker V moves to
the other side of the image.

 Up/Down Invert: enables the 2D image to be flipped
180 degrees.
Dual focus

Activates Dual focus mode. To adjust the location of the Dual
focus, activate the FOCUS assignable.
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Color maps

Displays a color map menu to optimize the greyscale
presentation. The menu enables an option from a list of
non-linear gray-curves or different 2D-colorized curves to be
selected. Use the trackball to highlight a color map and press
SET to activate the desired map.

Cineloop (in Freeze only)

Allocates different cineloop control functions to the assignable
soft keys.

Gain

When rotated clockwise, increases the overall gain applied to
the received echo signals equally for all depth.

Time Gain Compensation (TGC)

Compensates for depth-related attenuation in an image. The
sliders nearest the operator affect the far field. TGC amplifies
returning signals to correct for the attenuation caused by tissue
at increasing depths.

Depth

Sets the maximum (far field) distance that will be imaged.
Decreasing the depth may allow higher frame rates.

2D Soft menu controls

Compress

Controls the amount of contrast in the 2D image. An index
number is displayed in the status window to indicate the
relative level of compression.

Reject

Adjust reject level. When this control is increased, low-level
echoes are rejected and appear darker in the 2D image. An
index number is displayed in the status window to indicate the
relative level of rejection.
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When power is re-
duced, it reduces
the signal-to-noise
ratio, so that the im-
age may become
noisier.

Dynamic Range

Enables control of the dynamic range or contrast of the image.
When dynamic range is set high, the image is softer and more
low-level data is visible.

DDP (Data Dependent Processing)

Performs temporal processing which reduces random noise
without affecting the motion of significant tissue structures. An
index number is displayed in the status window (under Proc) to
indicate the relative DDP level.

Tilt

Enables the axis of the 2D image to be tilted to the left or right.
By using this control in combination with angle control the
image can be “aligned” to the direction of interest, and frame

rates be optimized. By default the axis of symmetry of a 2D
image is vertical. (Applicable only for cardiology applications).

Contour

Controls image processing related to the extent of edge
enhancement applied to an image.

Diff On/Off

Affects the level of reverberations in the image. When turned
On, the frame rate (or the number of focal zones) will decrease,
while the reverberations will be attenuated. (Applicable only for
cardiology applications).

Power

Controls the amount of acoustic power applied in all modes.
When power is set to maximum, it is equal to or less than the
maximum acoustic power permitted by the FDA. The Thermal
Index (TI) and the Mechanical Index (MI) are displayed on the
screen.
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Refer to page 291
about creating pre-
sets.

Check the Display's

brightness and con-

trast setting before
adjusting the unit
imaging controls
(see page 41).

A

WARNING

Using 2D

The 2D-Mode is the system's default mode.

1. Press 2D on the control panel to access 2D mode.

2. Optimize the image by adjusting the image controls
described in the previous section.

If necessary use preset for optimum performance with
minimum adjustment.

Optimizing 2D

The following controls can be adjusted to optimize the 2D Mode

display:

e Use the Gain and TGC controls to optimize the overall
image.

» Use the Depth control to adjust the range to be imaged.

* Use the Focus control to center the focal point(s) around
the region of interest.

* Use the Frequency (move to higher frequencies) or the
Frame rate control (move to lower frame rate) to increase
resolution in image

» Use the Frequency (move to lower frequency) to increase
penetration.

* Use the Reject control to reduce noise in the image.

e Use the DDP control to optimize imaging in the blood flow
regions and make a cleaner, less noisy image.

Always use the minimum power required to obtain acceptable
images in accordance with applicable guidelines and policies.
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M-Mode

M-Mode overview

56 y Johnson.J GEMSI - Ultrasound
g8) 12105 339

13.0 cm

999:1012  (20.8:21.0 4]

Time motion cursor conventional M-Mode
Depth Scale
Focus Marker

b PE

Time Scale

Figure 3-3: The cardiac M-Mode screen (top/bottom)

This unit has two types of M-Mode:

»  Conventional M-Mode (MM): displays a distance/time plot
of a cursor line in the axial plane of the 2D-image.

* Anatomical M-Mode (AMM): displays a distance/time plot
from a cursor line, which is independent from the axial
plane. AMM is available in greyscale or in color modes.

M-Mode and 2D Mode display areas can be side by side or
top/bottom. Conventional M-Mode can be combined with Color
(see "Color M-Mode overview" on page 89).
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On some low fre-
quencies, the sys-
tem switches
automatically to
second-harmonic
mode. The word
“Octave” appears
in the status win-
dow.

M-Mode controls

M-Mode assignable controls

Horizontal sweep

Adjusts the horizontal refresh rate of the M-Mode area of the
display. Horizontal sweep does not change the acquisition
resolution, so that user can change the horizontal sweep in
replay (with no loss of quality).

Frequency/Resolution

Enables the adjustment of the probe's operating frequency.
Rotate the knob clockwise to increase the frequency. The
selected frequency is displayed in the status window. For some
probes/applications the lowest frequency settings will be
Octave imaging settings.

Focus

Changes the location of the focal point(s). A triangular focus
marker indicates the depth of the focal point.

Contour

Controls image processing related to the extent of edge
enhancement applied to an image.

Up/Down

Flips the M-Mode display 180 degrees.

Layout

Toggles the display arrangement to define relative dimensions
of the 2D area, M-mode area, and their position which is either
top/bottom or side-by-side.

Color maps

Displays a color map menu to optimize the greyscale
presentation. The menu enables an option from a list of
non-linear gray-curves or different colorized curves to be
selected. Use the trackball to point to a color map and press
SET to activate the desired map.
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When power is re-
duced, it reduces
the signal-to-noise
ratio, so that the im-
age, spectrum or
color scan may be-
come noisier.

Gain, Frequency,
Focus, Dynamic
Range and Com-
pression affect also
the 2D image.

Gain, Frequency,
Focus, Dynamic
Range and Com-
pression affect also
the 2D image.

M-Mode Soft menu controls

Compress

Controls the amount of contrast in the image. An index number
is displayed in the status window to indicate the relative level of
compression.

Reject

Adjust reject level. When this control is increased, low-level
echoes are rejected and appear darker in the image. An index
number is displayed in the status window to indicate the
relative level of rejection.

Power

Controls the amount of acoustic power applied in all modes.
When power is set to maximum, it is equal to or less than the
maximum acoustic power permitted by the FDA. The Thermal
Index (TI) and the Mechanical Index (MI) are displayed on the
screen.

Dynamic Range

Enables control of the dynamic range or contrast of the image.
When dynamic range is set to High, the image is softer and
more low-level data is visible.

Using M-Mode

Conventional M-Mode (greyscale)
1. While in 2D-Mode press cursor on the control panel.

2. Use the trackball to position the cursor over the required
area of the image.

3. Press MM - the M-mode sweep will start to sweep.
4. Press FREEZE to stop imaging.

OR

1. While in 2D-Mode press MM on the control panel. The
M-mode sweep will start to sweep.

2. Use the trackball to position the cursor over the required
area of the image.

Vivid i User’'s Manual 85
2378958-100 Rev. 02



Scanning Modes

Gain, Frequency,
Focus, Dynamic
Range and Com-
pression affect also
the 2D image.

Anatomical
M-Mode can also
be used with previ-
ously acquired digi-
tally stored 2D
images.

The Trackball as-
signable Pos (Posi-
tion) is activated.

The Trackball as-
signable Angle is
activated.

The Trackball as-
signable Pos is acti-
vated.

Adjust horizontal sweep, Gain, Frequency, Focus, Dynamic
Range, Compression and Contour to optimize the display if
necessary.

Press FREEZE to stop imaging.

Conventional Color M-Mode

1.
2.

4.

While in Color Mode press cursor on the control panel.

Use the trackball to position the cursor over the required
area of the image.

Press MM - the Color M-mode sweep will start to sweep.
Press FREEZE to stop imaging.

While in Color Mode press M on the control panel. The
Color M-mode sweep will start to sweep.

Use the trackball to position the cursor over the required
area of the image.

Adjust horizontal sweep, Gain, Frequency, Focus, Dynamic
Range, Compression and Contour to optimize the display if
necessary.

Press FREEZE to stop imaging.

Anatomical M-Mode

Anatomical M-Mode is only available for cardiac applications.

1.

Enter live M-mode.

Press the assignable AMM soft key to enter Live
Anatomical M-mode. Continue to step 4 below.

From the 2D Live, press FREEZE.
Press MM to access the Freeze Anatomical M-Mode.

Use the trackball to position the cursor over the required
area of the image.

Press TRACKBALL to allow free rotation of the solid
full-length cursor line throughout the 2D image.
Rotate the solid cursor line to the desired direction.

Press TRACKBALL twice and reposition the intersection
point to the desired position along the cursor line.
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The M-Mode area
of the display up-
dates as the
M-Mode signal is
constructed.

Refer to page 291
about creating pre-
sets.

Except for Contour,
all the controls list-

ed in the optimizing
M-Mode section
will also affect the
2D image.

Repeat steps 4. and 5. to change the angle of the solid
cursor line if necessary.

Press TRACKBALL to activate scrolling control on the
trackball.

Use the trackball to scroll through the data acquired at that
location. The M-Mode display will vary accordingly.

Optimizing M-Mode

The use of preset gives optimum performance with minimum
adjustment. If necessary, the following controls can be adjusted
to further optimize the M-Mode display:

Adjust Horizontal sweep to optimize the display resolution.
Adjust Gain and TGC controls to adjust the range to be
imaged.

Use the Frequency (move to higher frequencies) or the
Frame rate control (move to lower frame rate) to increase
resolution in image.

Use the Frequency (move to lower frequency) to
increase penetration.

Adjust Focus to move the focal point(s) around the region
of interest in the M-Mode display.

Adjust Dynamic range to optimize the useful range of
incoming echoes to the available greyscale.

Adjust Compress and Contour to further optimize the
display.

Adjust Reject to reduce noise while taking care not to
eliminate significant low-level diagnostic information.
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Color Mode

Color Mode overview
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Figure 3-4: The Color Mode screen
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Color M-Mode overview

cardiac, adult GEMSI - Ulirasound 3SRS Mi1.0 HR 90
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Figure 3-5: The Color M-Mode screen (top/bottom display)
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Color data pro-
duced by very low
flow may cause in-
terference.

Color Mode controls

Color Mode assignable controls

Horizontal sweep (Color M-Mode only)

Adjusts the horizontal refresh rate of the M-Mode area of the
display.

Scale

Adjusts the repetition rate of the Doppler pulses transmitted to
acquire the data for color flow mapping. The Scale (Nyquist
limit) should be adjusted so that no aliasing occurs, while still
having good resolution of velocities. The Nyquist limit should
be somewhat above the maximum velocity found in the data.

Baseline

Adjusts the color map to emphasize flow either toward or away
from the probe. Baseline is available in both Live and Freeze.
LVR (Low Velocity Rejection)

LVR, also called Wall motion filter, enables the extent of low
velocity removal to be adjusted.

Invert

Enables the color scheme assigned to positive and negative
velocities to be inverted. Invert is available in live and cine
replay.

Variance

Controls the amount of variance data added to a color display.
Variance enables computer-aided detection of turbulent flow
(e.g. jets or regurgitation). Variance is available in live and cine
replay.

Color maps

Displays a menu of color map options. Use the trackball to
point to a color map and press SET to activate the desired color
map. Each color map is assigning different color hues to
different velocities.

Cineloop (in Freeze, Color 2D mode only)

Allocates different cineloop control functions to the assignable
soft keys.
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Use Averaging con-
trols with caution so
as not to obscure
significant diagnos-
tic information

When power is re-
duced, it reduces
the signal-to-noise
ratio, so that the im-
age may become
noisier.

——,

Color-Mode Soft menu controls

Tissue priority
Emphasize either the color of the color mode or the greyscale

tissue detail of the 2D image. Tissue priority is available in both
Live and Freeze.

Sample volume

Adjusts the size of the color flow Doppler sampling area. Lower
setting gives better flow resolution while a higher setting
increases sensitivity and helps to locate turbulent flows.

Frequency

Enables the adjustment of the transmission frequency to
control the sensitivity or the level of penetration. The selected
frequency is displayed in the status window. Adjusting
Frequency may affect Sample Volume and LVR settings.

Lateral Averaging (Color 2D only)

Smooths the image by averaging collected data along the
same horizontal line. An increase of the lateral averaging will
reduce noise, but this will also reduce the lateral resolution.

Radial Averaging

Smooths the image by averaging collected data along the
same radial line. An increase of the radial averaging will reduce
noise, but this will also reduce the radial resolution.

Power

Controls the amount of acoustic power applied in all modes.
When power is set to maximum, it is equal to or less than the
maximum acoustic power permitted by the FDA. The Thermal
Index (TI) and the Mechanical Index (MI) are displayed on the
screen.

Trackball controls

ROI (Region Of Interest) size

When the trackball command Size is selected (see also
"Trackball operation" on page 54), the height and width of the
color area (or ROI) is adjusted from the trackball.
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The assignable con-

trols of the trackball
are displayed in the
trackball status bar
in the bottom right
corner of the
screen.

The assignable con-

trols of the trackball
are displayed in the

trackball status bar.

ROI (Region Of Interest) position

When the trackball command Pos (position) is selected (see
also "Trackball operation" on page 54), the position of the color
area (or ROI) is adjusted with the trackball.

Using Color Mode

Color 2D

1. From an optimized 2D image press COLOR.

2. Use the trackball to position the ROI frame over the area
to be examined.

3. Press SET. The instruction Size should be highlighted in the
trackball status bar. If not, press SET again to select Size.
NOTE: If the trackball control Pointer is selected, press
TRACKBALL to be able to select between Position and Size
controls.

4. Use the trackball to adjust the dimensions of the ROI.

To enlarge or narrow the ROI, move the trackball to the
left or right.

To lengthen or shorten the ROI, move the trackball up or
down.

5. Press SET when the desired size is obtained, to allow
repositioning of the ROI if desired.

6. Press FREEZE to stop imaging.

Color M-Mode

1.
2.

From M-Mode press COLOR, or from Color-Mode press MM.
Use the trackball to position the color area in the M-Mode
display.

Press the SET button. The instruction Size should be
highlighted in the trackball status bar. If not, press SET
again to select Size.

NOTE: If the trackball control Pointer is selected, press
TRACKBALL to be able to select between Position and Size
controls.

Use the trackball to adjust the dimension of the color area.
To enlarge the color area, move the trackball up
To narrow the color area, move the trackball down.

Press SET when the desired size is obtained.
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Refer to page 291
about creating pre-
sets.

The scale value may
affect FPS, Low Ve-
locity Reject, and
Sample Volume.

Frequency setting
may affect FPS, SV
and Low Velocity
Reject.

The Power setting

affects all other op-
erating modes.

YA\

CAUTION

Optimizing Color Mode

The use of preset gives optimum performance with minimum
adjustment. If necessary, the following controls can be adjusted
to further optimize the Color Mode display:

* Adjust the Active mode gain to set the gain in the color
flow area.

* Adjust Scale to the highest setting that provides adequate
flow detection.

* Adjust Low Velocity Reject to remove low velocity blood
flow and tissue movement that reduces image quality.

* Adjust Variance to detect flow disturbances.

*  Adjust Sample volume (SV) to a low setting for better flow
resolution, or a higher setting to more easily locate
disturbed flows

* AdjustFrequency to optimize the color flow display. Higher
settings improve resolution. Lower settings improve depth
penetration and sensitivity. This does not affect the
frequency used for 2D and M-Mode.

* Adjust Power to obtain an acceptable image using the
lowest setting possible.

Adjust the following settings to further optimize display of the

image:

* Use Invert to reverse the color assignments in the color
flow area of the display.

» Use Tissue priority to emphasize either the color flow
overlay, or the underlying greyscale tissue detail.

* Use Baseline to emphasize flow either toward or away
from the probe.

 Use Radial and Lateral Averaging to reduce noise in the
color flow area. Radial and Lateral Averaging smooths the
image by averaging collected data along the same
horizontal line. An increase of the lateral averaging will
reduce noise, but this will also reduce the lateral resolution.

Use all noise reduction controls with care. Excessive
application may obscure low level diagnostic information.

Vivid i User’'s Manual

93

2378958-100 Rev. 02



Scanning Modes

PW and CW Doppler

PW and CW Doppler overview

Y} cardiac, adult GEMSI - Ultrasound 3SRS Mio.5
ardiac 15/11/04 14:02:21 ADM Cardiac Tis 1.5 15/11/04 14:02:23

Tissue Octave
Freq. 1.7 MHz
Proc. T .2

B
90.8
17.0 cm

Doppler
[ 15 mis

LVRej 1.9 cmis
2.0 MHz

| A\ \AL oo
o Wl b il 7

[m/s]
Compress

[ Reiet |
®

11 (30.4:304 s
Scroll PW Freeze
Horizon. Sweep HLselirle Angﬂ:nrrent Reject
DColor Maps

Sample volume (PW only)

Angle correction marker

Velocity scale

Low velocity reject

Nyquist velocity

Doppler baseline

Frequency scale (optional, see page 288)
Status window

© X NGO r®NPE

Soft menu

Figure 3-6: The PW/CW Doppler Mode screen
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Maximum velocity
depends on sample
volume size, sample
volume positionand
frequency settings.

If the Doppler mode
is combined with
Color mode, the
color map will be
also inverted.

PW and CW Doppler controls

PW and CW Doppler assignable controls

Horizontal sweep

Adjusts the horizontal refresh rate of the Doppler area of the
display. Horizontal sweep is available in live and cine replay.

Baseline

Enables the Doppler baseline to be shifted up and down. The
default Doppler baseline is set at the center of the vertical
aspect of the Doppler display, dividing evenly the flow toward
and away from the probe. By adjusting the baseline a larger
portion of the analysis is assigned to the flow direction present.
Baseline is available in live and cine replay.

Velocity range

Enables the vertical scale of the Doppler spectrum and the
maximal detectable velocity to be modified. Velocity range
directly controls the pulse repetition frequency, which is
responsible for the setting of the Nyquist limit (the ability to
detect maximum velocity without aliasing).

Scale

Enables the low velocity portions of the spectrum to be filtered,
since the Doppler spectrum and audio may contain strong
wall-motion signals. The amount of Low Velocity Reject. is
indicated by the green vertical bar at the right end of the
baseline.

Invert

Enables the Doppler spectrum to be flipped 180 degrees, so
that negative velocities are displayed above the baseline and
positive velocities below the baseline. Invert is available in live
and cine replay.

LPRF (PW mode)

Sets the pulse repetition frequency for the PW Doppler
acquisition of flow data. Enables toggling between high and low
Pulse Repetition Frequency (PRF). When the Doppler PRF is
raised beyond a certain limit, more than one Doppler gate is
displayed on the screen.
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In non-cardiac ap-
plications, Angle
correction is con-
trolled from the
Trackball.

Layout

Toggles the display arrangement to define relative dimensions
of the 2D area, Doppler-spectrum area, and their position
which is either top/bottom or side-by-side.

Color maps

Displays a drop down menu of different Doppler colorization
maps.Use the trackball to select the desired map and press
SET to activate the map.

Quick angle and Angle correction

Enables correction of the Doppler velocity scale by defining the
angle between the Doppler beam and the investigated blood
vessel or blood flow. A thin cross bar on the Doppler cursor will
rotate as the control is adjusted. Angle correction is available in
both Live and Freeze.

Quick angle adjusts the angle by 60 degrees.

Angle correction adjusts the angle between zero and
90 degrees with one degree increment.

PW/CW Doppler Soft menu controls

Sample volume

In PW mode, set the longitudinal size of the region to be
sampled for measurement. Adjusting Sample volume may
affect the PRF (Nyquist limit) settings. SV does not apply to
CW mode, where the volume sampled is the full length of the
area indicated by the cursor line.

Compress

Enables control over the contrast of the Doppler spectrum.
When compression is raised, the spectrum image becomes
softer and some low level background noise may appear.
Compress is available in both Live and Freeze.

Reject

Enables undesirable background noise to be removed from the
Doppler spectrum resulting in a darker background. Reject is
available in both Live and Freeze.
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When power is re-
duced, it reduces
the signal-to-noise
ratio, so that the im-
age may become
noisier.

Frequency

Adjusts the transmission frequency in Doppler to control
sensitivity or level of penetration. The selected frequency is
displayed in the status window. Adjusting Frequency may affect
Sample Volume (PW) and LVR settings.

Frame rate

Adjusts the frame rate. The relative setting of the frame rate is
displayed in the status window (under 2D).

Power

Controls the amount of acoustic power applied in all modes.
When power is set to maximum, it is equal to or less than the
maximum acoustic power permitted by the FDA. The Thermal
Index (TI) and the Mechanical Index (Ml) are displayed on the
screen.
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Controls and oper-
ations for PW and
CW mode are the
same unless other-
wise noted.

Sample Volume ad-
justment may affect
the Scale, Frame

rate and LV rej. set-

tings.

Refer to page 291
about creating pre-
sets

Frequency and
Frame rate settings
may affect the Low
Velocity Reject.

Using PW/CW Doppler modes
There are two ways to start PW/CW Doppler:

Alternative 1

1. Press PW or CW. A scanning screen is displayed with a
Doppler cursor on the 2D mode image and a Doppler
spectrum in the lower part of the screen.

2. Use the trackball to position the Doppler cursor line and in
PW the sample volume location over the area of interest.
3. In PW, with the Soft menu rocker key, adjust the sample
Volume (SV):
To enlarge the SV, press the Right arrow of the rocker
To narrow the SV, press the Left arrow of the rocker.

Alternative 2

1. Press CURSOR on the control panel. A cursor line is
displayed on the 2D image.

2. With the trackball adjust the position of the cursor line.
3. Press PW or Cw.

Optimizing PW/CW Doppler modes

The use of preset gives optimum performance with minimum
adjustment. If necessary, the following controls can be adjusted
to further optimize the PW/CW modes display:

* Adjustthe Active mode gain to set the gain in the spectral
Doppler area.

* Adjust Low velocity reject to reduce unwanted low
velocity blood flow and tissue movement.

* In PW mode, adjust Sample volume to low setting for
better resolution, or higher setting to more easily locate the
disturbed flows.

» Adjust the Compress setting to balance the effect of
stronger and weaker echoes and obtain the desired
intensity display.

» Adjust Freguency to optimize flow display. Higher setting
will improve resolution and the lower setting will increase
the depth penetration.

* Adjust Frame rate to a higher setting to improve motion
detection, or to a lower setting to improve resolution.
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The Doppler Power ¢ Adjust Power to obtain an acceptable image using the
setting affects only lowest setting possible. This is particularly important in CW
Doppler operating mode, as the energy duty cycle is 100% (constant).

modes.
Use all noise reduction controls with care. Excessive
A application may obscure low level diagnostic information.
CAUTION
Adjust the following settings to further optimize the display of
the image.
* Use the Horizontal sweep to optimize the sweep speed.
* Toview signal detail, use the Velocity range to enlarge the
vertical spectral Doppler trace.
* Uselnvert toreverse the vertical component of the spectral
Doppler area of the display.
 Use Angle correction to steer the ultrasound beam to the
blood flow to be measured (Not typically required during
cardiac studies).
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Chapter 4
Purposely left empty

For Future purposes
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Chapter 5
Contrast Imaging

L L€ 0o 1V Lo o ] o [N 104
* Left Ventricular Contrast Imaging .........coooovviiiiiviiiiiiiiiiieiieeeeeeees o 104
o LV CONrast OVEIVIEW .....cuvveeiiiiiiieieeeeee et 105
e LV Contrast CONLIolS ......cooevviiiiiiiieiiieii e 105
* RUNNING LV CONtrast ......coooviiiiiiiciceeiieceeee e 108
* Optimizing LV CONIast ........ceieiiiiieie e 108
Vivid i User's Manual 103

2378958-100 Rev. 02
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Introduction

Vivid i supports Left Ventricular Contrast imaging: Optimized
for endocardial border detection and assessment of wall motion

and wall thickening.

Left Ventricular Contrast Imaging

A

WARNING

The Left Ventricular (LV) Contrast application has an optimized
system preset for optimal resolution of endocardial borders and
for optimal assessment of wall motion and wall thickening.

The LV Contrast application may help to identify LV thrombus
and evaluate wall motion.

Misdiagnosis based on image artifacts

Misdiagnosis in ultrasound contrast images may be caused by
several artifacts, most importantly:

Motion artifacts: gives rise to signals independently of contrast
presence. This may be caused by patient movement; including
respiration, or by probe movement influenced by the operator.

Regional drop outs: caused by unintentional destruction of the
contrast agent, too low concentration of contrast agent, poor
acoustic penetration due to rib/lung shadows or system failing to
detect the contrast agent due to erroneous settings induced by
the operator.

Tissue harmonics: gives contrast-like signals independently of
the presence of contrast agent.

Default machine settings are set to minimize the amount these
artifacts, but the operator has to take these artifacts into account
while analyzing the data and confirm the results using other
techniques.
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LV Contrast overview

1. Status window
2. Soft menu

«é) Johnson. J GEMSI - Ultrasound Mi1.1

3SRS
14:57:41 ADM | Cardiac Tis 1.2

Tissue Octave

Freq. .113.5
Proc.  -5MGHIGH

2D Live
Compress
Reject
Dynamic Range
DOP
Contour
DIff offion

2403:2403 (42.7:41.7 5)
Pir

UpDown Dial Focus
Power

LeftRight BCalor Maps

Figure 5-1: The LV Contrast acquisition screen

LV Contrast controls

LV Contrast assignable controls

Width

Controls the size and angular width of the image sector. A
smaller angle generally produces a scan with a higher frame
rate.

Frequency

Enables the adjustment of the probe's operating frequency. A
higher frequency gives better resolution.

Focus

Changes the location of the focal point. A triangular marker on
the depth scale along the image sector indicates the position of
the focal point.
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Lower frame rate
gives better resolu-
tion.

Too high Power lev-
el will destroy the
contrast agent.

Frame rate
Controls the line density.

Up/Down
Enables the 2D image to be flipped 180 degrees.

Left/Right

Enables the display of a mirrored image. When applied, the
reference marker V moves to the other side of the image.
Angio

Turns Coded harmonic angio (color) on/off.

B Color maps

Displays a 2D maps menu to optimized the grey scale
presentation. The menu enables an option from a list of
non-linear grey-curves or different 2D-colorized curves to be
selected.

LV Contrast Soft menu controls

Power

Controls the amount of acoustic power applied to the
transmitted pulse.

Compress
Controls the degree of image contrast.

Reject

Controls the Echo rejection level. When increased, low level
echoes are rejected and appear darker in the 2D image.
Dynamic Range

Controls the image contrast. A high dynamic range setting
gives a softer image.

Tilt

Enables the axis of the 2D image to be tilted to the left or to the
right. By default the axis of the 2D image is vertical.

Contour

Controls the image processing related to the extent of edge
enhancement applied.
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The Diff control de-  Diff on/off
creases the frame Affects the level of reverberation in the image. The

rate and the number . . . . . .
of focal zones when  YEVETDETation in the image is reduced when Diff control is
turned on. turned on.
DDP (Data Dependant Processing)
Performs temporal processing, which reduces random noise
without affecting the motion of significant tissue structures.
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A

WARNING

A\

CAUTION

Running LV Contrast

The LV Contrast application works with the 3S-RS, and 6T-RS
probes.

1. Press APPLICATION on the control panel.
A list of the connected probes is displayed.
The Application menu for the selected probe is listed.

2. Trackball to LV Contrast application.
3. Press SET to launch the application.
4. Perform the acquisition.

Always read and follow carefully the manufacturer instructions
on the contrast agent label.

Optimizing LV Contrast

The default setting for the LV contrast application is optimal
setting for the application (On 3S probe: MI=0.5; Freq.=1.7/3.4;
Focus=9 cm). However, depending on the acoustic window of
the patient or the specific contrast agent being used, there may
be a need for further adjustment.

If image quality is not acceptable before contrast injection, the
power level should be increased. When contrast is observed in
the left ventricle, the power should be reduced to a level giving
homogenous opacification with no destruction (shown as a
swirling pattern) of the contrast agent in the LV cavity. If a
swirling pattern is observed and persists after the LV cavity has
been filled with contrast, the power should be reduced until
homogenous opacification is obtained.

Too high Power setting will destroy the contrast agent in the LV
cavity.
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Chapter 6
Measurement and Analysis
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Measurement and Analysis

Introduction

The Vivid i Ultrasound unit provides functionality for two
measurement conventions:

A study is a set of * Assign and Measure (Measure Protocols): the user
related measure- selects a study consisting in a set of pre-labeled
ments, or meastre- measurements related to the active scanning mode and

ments that are .. .. .
logically grouped clinical application. The user is prompted through the

together. The mea- measurements in the order of the measurement labels. A
surements in a set of tools is implemented to make the measurement
study are some- process as fast and easy as possible for the user:
Z’Zlg; Zsiglzl”;gr' « The user is guided through the study: an auto-sequence
new parameters functionality automatically selects the next
(e.g. biplanevolume measurement in a StUdy.
Lc"gh EF, SV and « The selected measurement is highlighted in the
) Measurement menu.
» The performed measurement is indicated in the
Measurement menu.
The studies and their parameters are user-configurable. The
user can create its own studies containing the relevant
measurements only (see page 296).
* Measure and Assign (Free style): the user performs a
measurement and assigns a label.
Only assigned measurements will be saved. Measurements
A without assignment will be lost when scanning is resumed.
CAUTION
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The Assign and Measure modality

In this measurement modality, the user selects a study
consisting in a set of related pre-labelled measurements.

Starting the Assign and Measure
modality

1. Press MEASURE on the control panel.
The Measurement Menu is displayed in the Parameters
window (see example Figure 6-2).
The trackball cursor is in the scanning window, ready for
starting measurement.

1. Active application
2 Stud P Cardiac CG: Cardiac
. udy
3 Selected study & Generic B Generic
4 Open ed stu dy Caliper s ension
5. Measurements related to the Arca (race) S—
area study for the cardiac WnIime: MUABlanimetry)
application Volumne (d} AVA Planimetry =
Volume (g} LA Area
Dist Ratio RA Area
Area ratio B yolume
en trace B8 rrazs
ﬁ B shunts
Dimension B wallrotion
B area 2 My Folder
B volume Exit
B racs
B shunts
B wallMotion
B Ry Folder
Exit
— p— i
Figure 6-1: Example of a measurement study
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Entering a study and performing
measurements

Note: When enter- 1.

ing the Measure-
ment mode for the
first time, the Cali-
per tool is selected

Press MEASURE on the front panel to enter the Assign and
Measure modality.

The Measurement menu with a list of studies is displayed
in the Parameters window (see example Figure 6-2).

by default.
When re-entering 2. Select any required study (other than Generic study which
the Measurement is reserved for the Measure and Assign modality).
de, the first mea- - .
Z;ie;enfﬁrihﬁf 3. Wlt_hln the _selected study, select the required parameter
tual study that has which you intend to measure.
not been performed 4. Perform the measurement. The parameter’'s name and
}s sletl“t“i by de- measured value will appear in the result window.
aulLt.
To perform a measurement from another study
1. Trackball to the required study.
2. Press SET on the trackball area.
The study folder is opened displaying the measurements
related to this study. Other related studies may also be
available from within the study.
3. Trackball to the measurement to perform.
4. Press SET on the trackball area to activate the
measurement tool.
The cursor is moved back to the scanning window.
5. Perform the measurement.
Completed measurements are marked with a check mark
(Figure 6-2).
When the measurement operation is completed the next
measurement on the list is automatically selected.
To skip a measurement in a study
1. Trackball to the desired measurement
2. Press SET to activate the measurement tool.
112 Vivid i User's Manual
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1. Performed measurement 3
2. Next measurement is Cardiac

automatically selected
M Generic

iR ension
Ty

b |
v MvA, Planimetrﬁ

AVA Planimetry

K

LA Area
RA Area
M volume
B8 prace
M shunts
B wallMotion
N 14y Folder

Exit

Figure 6-2: Display of a performed measurement (example)
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Measure and Assign modality

In this measurement modality, the user performs a
measurement and assign a label.

f Only assigned measurements will be saved.

CAUTION

Starting the Measure and Assign
modality

1. Press MEASURE on the control panel.
The Measurement Menu is displayed in the Parameters
window (see example Figure 6-3).

2. Select the Generic study if not already selected, and
trackball to the required measurement tool.

3. Press SET on the trackball area to activate the
measurement tool.
The cursor is moved back to the scanning window, ready
for measurement.

1. Measurement tools )
Cardiac

ey "
= Generic

Caliper
Area (trace)
Yolume
VYolume (d}
VYolume (s}
Di=t Ratio
Area ratio
Open trace

R-R

Figure 6-3: The 2D Mode Measurement tools (Cardiac application)
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The selection of a
measurement with-
out pre-defined la-
bels will not display
the Parameter la-
bel menu.

A

CAUTION

Post-measurement assignment labels

Each type of measurement, within each mode, can be
associated with a set of pre-defined parameter labels.
Parameter labels can be assigned to the highlighted
measurement by the user.

To assign a parameter label to a

measurement:

1. Trackball to the actual measurement in the Measurement
result table (see Figure 6-4).

2. Press SET.
A Parameter label menu is displayed.

3. Trackball through the Parameter label menu to highlight the
required label.

4. Press SET to assign the highlighted parameter label to the
measurement.

The assigned measurements may be reviewed in the
Worksheet (see page 147). Up to five assigned measurements
with the same label can be stored in the patient archive.

Only assigned measurements will be saved. Measurements
without assignment will be lost when scanning is resumed.
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=y 1. Parameter Label menu
&g | 2. Selected label

X*J5);

H

2L 309cm| Lwos o\ |
LviDd 1

1L 4.08 cm

Assignment

3. Assigned measurement

1*1'-" Images, Demo
J6) 021011302

1 LVIDd 406 ¢
EDV(Teich) 72.36 ml

Figure 6-4: Measurement assignment

To assign a user-defined parameter label
1. Trackball to the actual measurement in the Measurement
result table (see Figure 6-4).

2. Press SET.
A Parameter label menu is displayed.

3. Trackball to User and press SET.
The Enter new parameter window is displayed.
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Enter new parameter

Cox ] [ o

Figure 6-5: The Enter new parameter window

4.
5.

Type a name for the parameter label.

Press OK.
The user defined parameter label is assigned to the
selected measurement.

Cardiac measurements

2D Measurements

2D Length measurements

No ok~ wbdpRE

See the Status bar
to get the next step
to perform.

The measurement 8.
display color on the

2D image changes

from green to red af-

ter completion of 9.
the measurement. 10

Generate the 2D image.

Press FREEZE to stop the cineloop.

Press MEASURE on the Control Panel.

Select Caliper in the Measurement Menu (see Figure 6-1).
Trackball the cursor to the start point of the measurement.

Press SET to anchor the start point of the measurement.

Trackball the cursor to the measurement end point.

The current distance value is displayed in the
Measurement result table and is instantaneously updated
when moving the cursor.

Press SET to anchor the end point of the measurement.
The measurement result is displayed in the Measurement
result table.

To assign a label to the measurement, see page 115.

. Repeat steps 5 through 8 to make additional length

measurements.
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The measurements

displayed on the 2D
image and the cor-

responding results

are numbered.

See the Status bar
to get the next step
to perform.

The measurement
display color on the
2D image changes
from green to red af-
ter completion of
the measurement.

2D length measurement ratio

1.

2.
3.
4

Generate the 2D image.

Press FREEZE to stop the cineloop.

Press MEASURE on the Control Panel.

Select Dist. ratio in the Measurement Menu (see

Figure 6-1).

Perform two length measurements as described in steps 5
through 8 in the above section.

The measurement results including the ratio (%) of the two
measured lengths are displayed in the Measurement result
table.

Editing 2D Length measurements

1.

3.
4.

Trackball the cursor to one of the anchor points of the
measurement to modify.

Double-click the SET key to select the anchor point.
The selected marker turns green and is unanchored.

With the Trackball, reposition the marker.
Press SET to anchor.

2D Area measurements

1.

2.
3.
4

o g

Generate the 2D image.

Press FREEZE to stop the cineloop.

Press MEASURE on the Control Panel.

Select Area (trace) in the Measurement Menu (see
Figure 6-1).

Trackball the cursor to the start point of the measurement.
Press SET to anchor the start point of the measurement.
Trace the area (planetary) with the Trackball.

The current area and circumference values are displayed
in the Measurement result table and are instantaneously
updated when moving the cursor.

Press SET to complete the measurement.
The measurement result is displayed in the Measurement
result table.

To assign a label to the measurement, see page 115.
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The measurements

displayed on the 2D
image and the cor-

responding results

are numbered.

See the Status bar
to get the next step
to perform.

For measurement
formulae, refer to
the Reference
Manual.

10. Repeat steps 5 through 8 to make additional area
measurements.

2D area measurement ratio

1. Generate the 2D image.

2. Press FREEZEto stop the cineloop.

3. Press MEASURE on the Control Panel.

4. Select Area ratio in the Measurement Menu (see
Figure 6-1).

5. Perform two area measurements as described in steps 5
through 8 in the above section.

The measurement results including the ratio (%) of the two
measured areas are displayed in the Measurement result
table.

Editing 2D Area measurements

1. Trackball the cursor to the anchor point of the area
measurement to modify.

2. Press SET twice (Double-click) to select the anchor point.
The selected marker turns green and is unanchored.

3. With the Trackball, reposition the marker.
4. Press the SET to anchor.

2D Volume measurements

The measurements described in this section enable volume
measurement in a defined zone. The measurements tool
generates results by two methods:

*  Method of Disk (displayed as Vmod in the Measurement
result table), known as Simpson's method.

»  Area/Length method (displayed as Va-l in the
Measurement result table).

To perform a volume measurement:
1. Generate the 2D image.

Press FREEZE to stop the cineloop.
Press MEASURE on the Control Panel.
Select Volume in the Measurement Menu (see Figure 6-1).

Trackball the cursor to the start point where a volume is to
be measured.

a bk wbd
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See the Status bar
to get the next step
to perform.

The measurement
display color on the
2D image changes
from green to red af-
ter completion of
the measurement.

The measurements

displayed on the 2D
image and the cor-

responding results

are numbered.

See the Status bar
to get the next step
to perform.

The measurements

displayed on the 2D
image and the cor-

responding results

are numbered.

© ®© N O

10.

11.
12.

Press SET to anchor the start point of the measurement.
Trackball the cursor to draw the length.

Press SET to anchor the second point.

Drag the cursor with the Trackball to outline the area of
interest.

The current area, circumference and Area/Length Volume
(Va-l) values are displayed in the Measurement result table
(see Figure 6-1) and are instantaneously updated when
moving the cursor.

Press SET to complete the measurement.

The measurement results including Vmod (Simpson) are
displayed in the Measurement result table (see

Figure 6-1).

To assign a label to the measurement, see page 115.

Repeat steps 5 through 10 to make additional volume
measurements.

2D Depth measurements

The measurements described in this section enable depth
measurement from the probe to a selected point.

To perform a depth measurement:

1.

2.
3.
4

Generate the 2D image.

Press FREEZE to stop the cineloop.

Press MEASURE on the Control Panel.

Press the assignable POINT to select the depth
measurement function.

Trackball the cursor to the position to measure.

The current distance from the probe is displayed in the
Measurement result table and is instantaneously updated
when moving the cursor.

Press SET to anchor the point.

The depth value (cm) is displayed in the Measurement
result table.
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See the Status bar
to get the next step
to perform.

The measurement
display color on the
M-Mode changes
from green to red af-
ter completion of
the measurement.

The measurements
displayed on the
M-Mode image and
the corresponding
results are num-
bered.

M-Mode Measurements

In M-Mode, the user can perform distance and time
measurements. This measurement package has also the
following pre-defined measurement studies:

. LA/Ao
. LV
. RV

M-Mode Length measurements

Generate the M-Mode image.

Press FREEZE to stop the cineloop.

Press MEASURE on the Control Panel.

Select caliper in the Measurement Menu.

Trackball the cursor to the start point of the measurement.

Press SET to anchor the start point of the measurement.

Trackball the cursor to the measurement end point.

The current distance value is displayed in the
Measurement result table and is instantaneously updated
when moving the cursor.

8. Press SET to anchor the end point of the measurement.

The measurement result is displayed in the Measurement
result table.

9. To assign a label to the measurement, see page 115.

10. Repeat steps 5 through 8 to make additional length
measurements.

Editing M-Mode Length measurements

1. Trackball the cursor to one of the anchor points of the
measurement to modify.

2. Press SET twice (double-click).
The selected marker turns green and is unanchored.

3.  With the Trackball, reposition the marker to a new position.
4. Press SET.

AO/LA study

1. Generate the M-Mode image.

2. Press FREEZE to stop the cineloop.

3. Press MEASURE on the Control Panel.

No ok wdPRE
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See the Status bar
to get the next step
to perform.

The current valueis
updated while mov-
ing the cursor.

4. Select Ao/LA in the Measurement Menu.

5. Trackball the cursor along the time axis to the required point
to start measurement of Aorta root diameter.

6. Press SET.
The starting point for the measurement is anchored.

7. Trackball to the end point of the measurement.

8. Press SET.
The measurement end point is anchored and the value is
displayed in the Measurement result table.
A new free-moving cursor is displayed on the image, ready
for the next measurement.

9. Repeat steps 5, through 8 to measure Left Atrium.
The LA value is displayed in the Measurement result table.
The Ao/LA ratio is displayed in the Measurement result
table.

LV study

The LV study consists of measurements in fixed-time mode in
both systole and diastole of:

* Interventricular septum thickness (IVS)
* Left ventricular internal dimension (LVID)
»  Left ventricular posterior wall thickness (LVPW)

The following parameters are also calculated:
« EDV (End diastole volume)

 ESV (End systole volume)

* SV (Stroke volume)

* EF (Ejection Fraction)

To perform LV study
1. Generate the M-Mode image.

Press FREEZE to stop the cineloop.
Press MEASURE on the Control Panel.
Select LV study in the Measurement Menu.

Trackball the cursor along the time axis to the required point
to start measurement of 1VSd.

6. Press SET. The starting point for the measurement is
anchored.

7. Trackball to the end point of the measurement.

a bk wbn
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The current value is
updated while mov-
ing the cursor.

8. Press SET. The IVSd measurement end point is anchored
and the value is displayed in the Measurement result table.

The end point of the IVSd is also the start point for the LVIDd.

1. Trackball to the end point of the LVIDd measurement.

2. Press SET. The LVIDd measurement end point is anchored
and the value is displayed in the Measurement result table.

The end point of the LVIDd is also the start point for the

LVPWdA.

1. Trackball to the end point of the LVPWd measurement.

2. Press SET. The LVPWd measurement end point is
anchored and the value is displayed in the Measurement

result table.

3. Repeatsteps 5, through 2 to measure IVS, LVID and LVPW
in systole.

RV study

The RV study consists of measurement in fixed-time mode of
Right ventricular internal dimension (RVID) in both diastole and
systole.

To perform RV study
1. Generate the M-Mode image.

Press FREEZE to stop the cineloop.

Press MEASURE on the Control Panel.

Select RV study in the Measurement Menu.

Trackball the cursor along the time axis to the required point
to start measurement of RVIDd.

6. Press SET. The starting point for the measurement is
anchored.

Trackball to the end point of the measurement.

Press SET. The measurement end point is anchored and
the RVIDs measurement value is displayed in the
Measurement result table.

A new free-moving cursor is displayed on the image, ready
for the next measurement.

9. Repeat steps 5, through 8 to measure RVIDs.
The RVIDs value is displayed in the Measurement result
table.
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For measurement
formulae, refer to
the Reference
Manual.

The measurement
display on the spec-
trum and the corre-
sponding results
are numbered.

The measurement
display color on the
spectrum changes
from green to red af-
ter completion of
the measurement.

Doppler Measurements

The following measurements may be calculated on Doppler
mode spectra:

Maximum (peak) and mean velocity
Maximum and mean pressure gradient
Pressure half-time (PHT)

Velocity time integral (VTI)

Mitral valve area (MVA), derived from PHT

Velocity and Pressure point measurements

1.

a bk~ wn

Generate the spectrum to be measured.

Press FREEZE to stop the cineloop.

Press MEASURE on the Control Panel.

Select Point Caliper in the Measurement Menu.

Trackball the cursor to the position to measure.

The current velocity is displayed in the Measurement result
table and is instantaneously updated when moving the
cursor.

Press SET to anchor the point.

The velocity (m/s) and pressure (mmHg) values are
displayed in the Measurement result table.

Velocity and Pressure caliper measurements

No ok~ wbdhRE

Generate the spectrum to be measured.

Press FREEZE to stop the cineloop.

Press MEASURE on the Control Panel.

Select Caliper in the Measurement Menu.

Trackball the cursor to the start point of the measurement.
Press SET to anchor the start point of the measurement.

Trackball the cursor to the measurement end point.

The current velocity and pressure values are displayed in
the Measurement result table and are instantaneously
updated when moving the cursor.

Press SET to anchor the end point of the measurement.
The following measurement results are displayed in the
Measurement result table:

» Velocity and pressure at anchor point positions
* Velocity (V3) and pressure (p3) differences between
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The measurement
display on the spec-
trum and the corre-
sponding result are
numbered.

Adjust Compress
and reject controls
to optimize the
Doppler signal.

The measurement
display color on
spectrum changes
from green to red af-
ter completion of
the measurement.

Adjust Compress
and reject controls
to optimize the
Doppler signal.

9.

10.

anchor point position
» Time difference (dT) between anchored points position
To assign a label to the measurement, see page 115.

Repeat steps 5 through 8 to make additional
measurements.

Manual Doppler trace measurements

1.

2.
3.
4

10.

Generate the spectrum to be measured.
Press FREEZE to stop the cineloop.
Press MEASURE on the Control Panel.

Select Manual trace in the Measurement Menu.

A vertical green cursor is displayed on the spectrum.
Trackball the cursor to the start point on the left side of the
trace.

Press SET to anchor the start point of the measurement.
With the trackball, trace the Doppler envelope.

The trace can be adjusted, while tracing, by moving the

cursor backward to erase portion of the trace (or the entire
trace) and then create the trace again.

Press SET to complete the trace.
The following measurement results are displayed in the
Measurement result table:

* Maximum and mean Velocities

* Maximum and mean pressures

« Env.Ti

» Velocity time integral (VTI)

Trackball the cursor to the start point of the next heart beat.

Press the SET to anchor the next heart beat starting point.
The heart rate (BPM) is displayed in the Measurement
result table.

Automatic Doppler trace measurements

1.

2.
3.
4

Generate the spectrum to be measured.
Press FREEZE to stop the cineloop.
Press MEASURE on the Control Panel.

Select Auto Trace in the Measurement Menu.
A vertical green cursor is displayed on the spectrum.

Trackball the cursor to the starting point.
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Adjust Compress
and reject controls
to optimize the
Doppler signal.

6. Press SET to anchor the start point of the measurement.
7. Trackball to the end trace position.

8. Press SET to anchor the end point of the trace.
The trace is automatically generated and the following
measurements are displayed in the Measurement result
table:

* Maximum and mean Velocities
e Maximum and mean pressures
e Env.Ti
» Velocity time integral (VTI)
9. Trackball the cursor to the next heart beat.

10. Press SET to anchor the next heart beat starting point.
The heart rate (BPM) is displayed in the Measurement
result table.

MV E/A ratio

Generate the spectrum to be measured.

Press FREEZE to stop the cineloop.

Press MEASURE on the Control Panel.

Select MV E/A ratio in the Measurement Menu.
Trackball the cursor to the peak of the E wave.
Press SET to anchor the point.

Drag cursor to baseline to mark dT.

© o N wDNPRE

Trackball the cursor to the peak of A wave.

. Press SET to anchor the point.
the velocity at peak for E and A waves and the calculated
E/A ratio are displayed in the Measurement result table.

[EnN
o

126

Vivid i User’s Manual
2378958-100 Rev. 02

Press SET on the trackball area to anchor the second point.



Measurement and Analysis

Vascular measurements

B-Mode measurements

The following instructions assume that you first scan the patient
and press FREEZE.

% Stenosis

% Stenosis by diameter
1. Press MEASURE on the control panel.

2. Open % Stenosis in the Measurement menu.

3. Select % Sten (Diam).

4, Make a distance measurement of the inner area of the
blood vessel.

5. Make a distance measurement of the outer area of the
blood vessel.
The distance measurements and the % Stenosis are
displayed in the Measurement result table.

% Stenosis by area
1. Press MEASURE on the control panel.

2. Open % Stenosis in the Measurement menu.
3. Select % Sten (Area).
4

Make a trace measurement of the inner area of the blood
vessel.

5. Make a trace measurement of the outer area of the blood
vessel.
The area measurements and the % Stenosis are displayed
in the Measurement result table.

Volume

The volume calculation can be made from one, two or three
distance measurements.

1. Press MEASURE on the control panel.

2. Select Volume in the Measurement menu.

3.  When doing volume calculation from three distance
measurements (i.e. biplane volume), the measurements
should be done in dual mode displaying a sagittal and an

axial view. One measurement is usually made in the sagittal
plane and two measurements in the axial plane.
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When doing volume calculation from one or two distance
measurements, make one or two distance measurements
and press MENU or CLEAR.

The distance measurement(s) and the volume calculation
are displayed in the Measurement result table.

A/B Ratio

In B-Mode, A/B Ratio can be measured by diameter or area.

A/B Ratio by diameter
1. Press MEASURE on the control panel.

2. Open A/B Ratio in the Measurement menu.
3. Select between:

* Ratio (Diam)

» Ratio (Area)

4. Make the corresponding two measurements.
The measurements and the corresponding A/B Ratio are
displayed in the Measurement result table.

M-Mode Measurements

The following instructions assume that you first scan the patient
and press FREEZE.

% Stenosis
1. Press MEASURE on the control panel.
2. Select % Stenosis in the Measurement menu.

3. Make a distance measurement of the inner area of the
blood vessel.

4. Make a distance measurement of the outer area of the
blood vessel.
The distance measurements and the % Stenosis are
displayed in the Measurement result table.

A/B Ratio

In M-Mode, A/B Ratio can be measured by diameter, time or
velocity.

1. Press MEASURE on the control panel.
2. Open A/B Ratio in the Measurement menu.
3. Select between:
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* Ratio (Diam
* Ratio (Time)
« Ratio (Velocity)

4. Make the corresponding two measurements.
The measurements and the corresponding A/B Ratio are
displayed in the Measurement result table.

Doppler measurements

The system can detect the trace automatically or the user can
draw the trace manually.

Auto vascular calculation

The system performs calculation automatically on the spectrum
trace.

The auto vascular calculation can operate in live, freeze or be
turned off (Live, Frozen and Off commands in the
Measurements menu).

From the Modify Calcs menu, the user can:

» select the calculations to be displayed in the Measurement
result table.

» setthe calculations that should be default when an exam is
started (Save as default command).

* turn on the automatically detected trace to display max
and/or mean trace (Max and Mean commands).

» display forward flow, reverse flow or both flows (Above,
Below and Both commands).

Setting up auto vascular calculation

1. Press MEASURE.
The Vascular measurement menu is displayed
(Figure 6-6).

2. Press Auto and select between:
» Live: calculation displayed on the real-time image.
» Freeze: calculation displayed on the frozen image.
» Off: auto vascular calculation is turned off.

3. Press Modify Calcs.
The Modify Calcs menu is displayed (Figure 6-6).

4. Select:
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» Above, Below or Both to select the spectrum to perform
the calculations on, i.e. above or below the baseline or

both.

* Max and/or Mean to display max and/or mean velocities.

5. Inthe Modify Calcs menu, select the measurements and
calculations to be displayed in the Measurement result

table.

6. Press Save as default to set the selected calculations to be
default when a new study or exam is started.

Above | Below Both

Mean

AT
TAMEAH
VOLUME FLOW
HR
PV
Save As Default

Return

Selected vessel

Vessel location parameters
Manual/auto calculation controls
Other vessels

A wbdE

Wascular

B Generic
| Carotid

il

Prox

CCA
Mid

Rt

9

P35
ED
MD

Show All
Transfer

Cancel Transfer

Auto Manual

Live

4
4
4
4

Frozen
Modify Calcs
ICA
BULE
ECA
VERT

* More

5. Trace parameters

6. Selected measurements and calculation to

appear in the Measurement result table.
7. Assign measurement and calculation

Figure 6-6: Vascular measurement menu (example)
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Using Auto vascular calculation

1.

Perform the scan and press FREEZE.

The system performs the calculation automatically and the
pre-defined measurements and calculation are displayed
in the Measurement result table.

The following controls may be adjusted from the control

panel:

« CYCLE SELECT: change the selected cycle.

* TRACE SENSITIVITY: optimize the trace contour.

* CURSOR SELECT: select Peak systolic or End diastolic
marker. The selected marker can be moved to a new

location. Press SET to anchor the marker to its new
location.

Assigning auto calculations

1.

To undo the assign-
ment, press Cancel
transfer.

In the Vascular Measurement menu (Figure 6-6), select:
* The actual vessel name

* Prox, Mid or Dist: the location of the vessel (Proximal,
Middle or Distal).

» Rt or Lt: right or left side of the patient.
Press Transfer to assign the measurements and
calculations.

The Measurement result table is updated accordingly and
the measurements and calculations are added to the
worksheet and report.

Manual vascular calculation

When doing manual measurements, the system can detect the
trace automatically or it can be drawn by the user. This is
controlled by the Auto and Manual commands is the
Measurement menu.

The following instructions assume that you first scan the patient
and press FREEZE.

1.

Adjust the vessel location parameters in the Vascular
measurement menu (Figure 6-6).

Select the measurement to be performed from the
Measurement menu or from the Show All menu for
additional measurements.

Perform the measurement as described below.
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Acceleration, Acceleration time (AT)

1. Select Accel or AT.

2. Position the caliper at the start point and press SET to
anchor the caliper.

3. Position the second caliper at the end point and press SET
to anchor the caliper and complete the measurement.
The acceleration and/or the acceleration time is displayed
in the Measurement result table.

Heart rate

Heart rate is calculated by selecting two identical points over
four heart cycles.

1.
2.

Select HR.

Position the caliper at a recognizable point in the first cycle
and press SET to anchor the caliper.

Position the second caliper at the identical point in the
fourth cycle and press SET to anchor the caliper and
complete the measurement.

The Heart rate is displayed in the Measurement result
table.

Peak systole (PS), End diastole (ED) and Mid diastole (MD)

1.
2.

Select PS, ED or MD.

Position the caliper at the corresponding measurement
point and press SET to complete the measurement.
The selected measurement is displayed in the
Measurement result table.

Pulsatility index (PI)

With Auto trace on
Select PI.

Position the caliper at the beginning of the wave form and
press SET to anchor the caliper.

Position the second caliper at end diastole and press SET.
A trace is displayed between the two calipers and PS, MD,
ED, TAMAX and PI are displayed in the Measurement
result table.

With Manual trace on
Select PI.

Position the caliper at the beginning of the wave form and
press SET to anchor the caliper.
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Using the trackball, draw the trace to the end diastole and
press SET.

The trace is displayed and PS, MD, ED, TAMAX and Pl are
displayed in the Measurement result table.

Peak systole/End diastole (PS/ED) and End diastole/Peak
systole (ED/PS) ratio

1.
2.

Select PS/ED or ED/PS.

Position the caliper at Peak systole or End systole and
press SET to anchor the caliper.

Position the second caliper at End diastole or Peak systole
and press SET to anchor the caliper and complete the
measurement.

The Peak systole, End diastole and PS/ED or ED/PS ratio
are displayed in the Measurement result table.

Resistive index (RI)

1.
2.

Select RI.

Position the caliper at Peak systole and press SET to anchor
the caliper.

Position the second caliper at end diastole and press SET.
The Peak systole, End diastole and RI are displayed in the
Measurement result table.

TAMAX/TAMEAN/Volume Flow

With Auto trace on
Select TAMAX, TAMEAN or Volume Flow.

Position the caliper at the start point and press SET to
anchor the caliper.

Position the second caliper at the end point and press SET
to anchor the caliper and complete the measurement.

A trace is displayed between the two calipers and
corresponding measurements are displayed in the
Measurement result table.

With Manual trace on
Select TAMAX, TAMEAN or Volume Flow.

Position the caliper at the start point and press SET to
anchor the caliper.

Using the trackball, draw the trace to the end point and
press SET.
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The trace is displayed and the corresponding
measurements are displayed in the Measurement result
table.

Measurement package configuration

A list of all cardiac calculations with needed measurements and
location in the Measurement package can be found in the
Reference manual.

There are many more measurements and parameters in the
measurement package than shown in the default Measurement
menu. Use the configuration system to set up the
measurements that should be available in the Measurement
menu and which parameters should be calculated.

The following example based on calculation of AV CO (Cardiac
Output by Aortic Flow) describes how to configure the
measurement package so that necessary measurements and
the resulting calculations are displayed on screen.

Measurement package configuration -
example

Calculation of Cardiac Output by Aortic Flow requires
measurement of:

e AV diameter located in the folder Dimension (2D mode)
* AV VTl located in the folder Aortic (Doppler AV Trace).
* Heartrate

If a calculated parameter (e.g. AV CO in AV Trace
measurement) requires another parameter to be calculated
(e.g. AV Diam) the user must first measure the required
parameter (e.g. AV Diam) before the dependent parameter (e.g
AV CO in AV Trace) gets calculated.

Configuration of the Measurement menu

If the AV diameter measurement is not present in the folder
Dimension in the Measurement menu, follow the following
procedure:

1. Press CONFIG and select the category Measure.

The Measurement menu sheet is displayed (see
Figure 6-7).
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2. AV Diam is a 2D measurement, make sure that 2D is
checked in the Measurement sheet.

3. Select folder Dimension in the Measurement menu.
A list of all available measurements for the selected folder
is displayed in the Measurement menu sheet.

4. Check the box in front of AV Diam.
The AV Diam measurement is displayed in the folder
Dimension in the Measurement menu.

5. Forthe AV VTI measurement, check Doppler in the
Measurement menu sheet and select the folder Aortic in
the Measurement menu.

6. Check the box in front of AV Trace.
The AV Trace measurement is displayed in the folder
Aortic in the Measurement menul.

MEASUREMENT & AHALYSIS Cardiac
[ Measurement menu | [ [ [ [ [ —

& Dimension

|' Add measurement J | Add folder J | M&A categories J [ | Wsd

LviDd
LwPwd
IWSs

LviDs
LVPWs
LYWOT Diam
RYWOT Diam

Lvd LA Diam LV Major RV AW PEd
L¥s Ao Diam LV Minor MPA ! EPSS
Irsd Ao asc LA Major RPA
LvIDd Ao Desc Diam LA Minor LPA
LyPwid j TV AnnDiam v  PEd My Distance
IWSs iz RYOT Diam PEs B area

LVIDs PVY¥ Ann Diam RA Major
LYPWs 3 RVIDs RA Minor
LYOT Diam X RYAWS RV Major B8 rass
LAifo MV Ann Diam RVIDd RV Minor B shunts

R-R

B volume

B 151 time
B pisa

Imaging MeasText Report Connectivity Systemn Admin Service B 151 Surface

B valMotion

1. Select the scanning mode for the measurement to add to the Measurement menu.
2. Select the folder for the measurement to add.
3. Select the measurement to add.

Figure 6-7: Configuration of the Measurement menu
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Configuration of the Measurement result table

If AV CO calculation is not displayed in the Measurement result
table, follow the following procedure:

1.

Press CONFIG and select the category Measure.
The Measurement menu sheet is displayed.

The AV CO calculation is based on Doppler AV Trace
measurement in the folder Aortic, check Doppler in the
Measurement menu sheet and select the folder Aortic.

In the folder Aortic, select AV Trace measurement.

A list of all available calculations for the selected
measurement is displayed in the Measurement menu
sheet.

Check the box in front of AV CO.
The AV CO calculation will be displayed in the
Measurement result table.
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User-defined formulas

User-defined formulas can be created using existing
measurements or by defining new measurements. The
following example describes the creation of a formula based on
existing measurements.

A GE Ultrasound does not take any responsibility for the
correctness of the user-defined functions.
CAUTION

User-defined formula - example

The workflow for user-defined formula is:

» If the user-defined formula is based on several
measurements of different types, create a user-defined
folder in the Measurement menu so that all measurements
and the formula are grouped together. If the formula is
based on a single measurement you may select an existing
appropriate folder.

* Add the measurement(s) needed for the formula to the
user-defined (or existing) folder.

» Create the formula based on the added measurements.

The following procedure describes the creation of user-defined

LIMP formula as follow: My LIMP = (MCO-AV ET)/AV ET.
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Creation of a user-defined folder

MEASUREMEHT & AHALYSIS

| Measurement menu '

|' Add measurement J | Add folder J | ME&A categories J

1. Select the appropriate scanning mode.
2. Create afolder in the Measurement menu.

Figure 6-8: The Measurement menu sheet

1. Press CONFIG and select the category Measure.

2. MCO and AV ET are Doppler measurements, select
Doppler in the Measurement menu sheet.

3. Select Add folder.
4. Give the folder a name (e.g. “My Folder”).

Adding measurements

MEASUREMENT & AHALYSIS Cardiac

[ Measurement menu [ [ [ [ [ [ er—

B pitral Valve
[ Add measurement | | Add folder | [ MBA categories X B8 portic

[ Pulmonary Yein
B puimonic
[ Tricugpid Yalve
B8 shunts

B pisa
My Folder

B Event Timing

G>> & My Folder

1. Select the user-defined folder.
2. Press Add measurement.

Figure 6-9: The Measurement menu sheet

1. Select the user-defined folder (e.g. “My Folder”) in the
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Measurement menu.

2. Press Add Measurement in the Measurement menu
sheet.
The Add measure window is displayed.

ADD MEASUREMEHNT

&, Blank

 Use copy of

Figure 6-10: The Add measure window

3. MCO and AV ET are measurements that already exist on
the system, check Use copy of and select MCO from the
drop down menu.

4, Select OK to add the MCO measurement.
5. Repeat steps 2 to 4 to add the AV ET measurement.

Creation of the formula

MEASUREMEHNT & AHALYSIS Cardiac

[ Measurement menu | [ [ [ i B Ceneric

B pitral valve
|' Add measurement I | Add folder I | MEA categories ] f | B portic

| Pulmonary YVein
B puimaonic
| Tricuspid Valve
B shunts

B pisa

I? B Event Timing
& My Folder

MCO
Parameter, It Unit Precision Averaging . ®> AVET
v AVE difference ms 2 Aver | )
v AV LA TimeET 'Calculated 2 .

(Hame} Calculated +/

1. Select the last measurement.
2. Double click and enter the formula name.
Select “=" to create the formula.

Figure 6-11: The Measurement menu sheet
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Doppler

Operators

Formula

-

The formula for this example is as follow:
My LIMP = (MCO-AV ET)/AV ET

1. Inthe user-defined folder (e.g.”"My folder”), select the last
measurement created (e.g. AV ET).

2. Double-click (Name) in the last line in the Parameter list in
the Measurement menu sheet.

Enter the name for the formula (e.g. My LIMP).

4. Select 5.
The Edit formula window is displayed.

EDIT FORMUL A

Parameters [Name (Folder, Measurement)]
MM

vT

Functions

-

Figure 6-12: The Edit formula window

5. Select “(* from the Operators drop-down menu.

6. Inthe Doppler drop-down list, select
MCO [My Folder, MCOQO].
Make sure to select the measurement located in the user
defined folder (e.g. “My Folder”).

7. Select “-* from the Operators drop-down menu.

8. Inthe Doppler drop-down list, select
AV ET [My Folder, AVET].

9. Select “)" from the Operators drop-down menu.
10. Select “/* from the Operators drop-down menu.

11. In the Doppler drop-down list, select
AV ET [My Folder, AVET].
The Formula line should display: ({MCO}-{AVET})/{AVET}.
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No units are necessary since the formula is a ratio (see
also "About units" on page 143).

12. Press Check to make sure that the syntax for the formula
is correct.

User-defined measurements

Some user-defined formula may require measurements that do
not exist on the system. The following example based on a
generic distance measurement illustrates how to create
user-defined measurements.

MEASUREMEHNT & AHALYSIS Cardiac

[ Measurement menu | [ [ [ [ B Generic

®=‘ Dimension
[ Add measurement | 1 Add folder | ["maa categorie : 20 |'__

_ Dop.

JWT 4

LYOT Diam
RVOT Diam

LA Diam BEd

1. Select the appropriate scanning mode.
2. Select the appropriate folder.
3. Press Add measurement.

Figure 6-13: The Measurement menu sheet

1. Press CONFIG and select the category Measure.

2. In the Measurement menu sheet, select the appropriate
scanning mode for the measurement to be created (e.g.
2D).

3. Select the appropriate folder in the Measurement menu
(e.g. Dimension).

4. Press Add Measurement in the Measurement menu
sheet.

The Add measure window is displayed.
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Measurement menu |

ADD MEASUREMEHNT

&; Blank

4 U=e copy of

Figure 6-14: The Add measure window

5. Check Blank and press OK.
The Measurement menu sheet is updated.

MEASUREMENT & AHALYSIS Cardiac

B Generic

&' pimension

[ Add measurement [ Add folder [ M&A categories F Ivsd

Hame

Tool

Paramets

v (Hamie)
{Hame}
{Hame}

Lvind
LvPwd

IvSs

LVIDs
LVPWs

My Distance LVOT Diam

<@ RVOT Diam

PEd
Tool result Unit. Precision Awveraging _ EPSS
Distance ©m 3 Aver [
Time _
B calculated | J My Distance

) R-R

1. Enter a name for the measurement.
2. Select the appropriate measurement tool.
3. Double click and enter the formula name.

Figure 6-15: The Measurement menu sheet

6. Inthe Measurement menu sheet, enter the name for the
measurement (e.g. My Distance).

7. Select the appropriate measurement tool in the drop-down

menu, next to Tool (e.g. 2D Caliper).

8. Double-click (Name) in the appropriate parameter (e.g

Distance) and enter a name for the parameter (e.g. My
Length).

If desired change the unit and the number of decimals for
the measurement by double clicking the values under Unit
and Precision (see also "About units" on page 143).
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About units

Be aware of the following:

All units are calculated in Sl units (see table below).

If no unit is specified in the Edit formula window when
defining a formula, the displayed value will be in Sl unit.

To define a different unit

1.

When creating a formula, enter the desired unit the
resulting value should use. E.qg. if Y in the formula Y=f(X) is
to be displayed in cm, enter cm in the Unit field.

The Unit field is case sensitive, make sure to enter the
exact unit as shown in the table below (Alternative unit
column).

When creating the formula, be sure that all parameters (all
the X’s in Y=f(x)) are in Sl units. All default parameters in
the system are in Sl units.

If the resulting value of a user-defined formula is set to be
displayed in a unit that is not Sl, you must apply the correct
conversion factor to all the parameters (X’s).

Example: if you have the formula Y=a*X and you set the
formula result to be in cm, you have to convert the
parameter X from meter (default Sl unit) to cm by dividing
the parameter by 100. The formula with a result in cm
should be defined as follow: Y=a*X/100.

Calculation

Si Alternative unit

Time

S ms - msec - min - h

Ratio

%

Frequency

bpm

Angle

rad deg - grad

Distance

m cm - dm - cm - mm - inch - feet- pixels

Velocity

m/s dm/s - cm/s - mm/s - inch/s

Acceleration

m/s2 dm/s2 - cm/s2 - mm/s2 - inch/s2

Area

m?2 dm2 - cm2 - cm”2 - mm2 - inch2

Volume

m3 dm3 -cm3 -1 -dl-cl-ml-gallon - quart
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Calculation Sl Alternative unit

Volume flow m3/s dm3/s - cm3/s - I/s dl/s - cl/s - ml/s - m3/min
dm3/min - cm3/min - I/min - L/min - dl/min
cl/min - ml/min - ml/m2

Pressure mmHg Pa - kPa - bar - torr - atm - psi

Pressure/time mmHg/s [ mmHg/s

Mass kg g - ounce - pound

Other mmHG - Date - WeekDay - Day - NoUnit
I/minm2 - g/m2 - cm/m2
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Measurement result table

Repeat step 1 to en-
large the Measure-
ment result table.

Alternative: Rotate
the assignable
RESULT WINDOW to
move the Measure-
ment result table
from corner to cor-
ner on the Acquisi-
tion window.

The display of the Measurement result table can be minimized
and moved to prevent the table obscuring parts of the
ultrasound image.

Minimizing the Measurement result
table

1. Trackball to the symbol @ on the heading of the
Measurement result table (see Figure 6-16).
2. Press SET.

The Measurement result table is minimized to the heading
bar.

Moving the Measurement result table

1. Trackball to the symbol @ on the heading of the
Measurement result table (see Figure 6-16).

2. Press SET to grab the table.

Trackball the Measurement result table to a new position.

4. Press SET to anchor the table.

w

1. Minimize/maximize table

2. Move table

Q O

4

N

Figure 6-16: Measurement result table display tools
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Deleting measurements

1. Trackball to the measurement to delete in the
Measurement result table and press SET.
A menu is displayed.

2. Select Delete Measurement.
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Worksheet

The worksheet function enables the user to review, edit, delete
or print data independently of a report. All measurements and
calculations taken during the examination can be viewed at any
time using the worksheet.

Overview

:’ Dimon. Mark

Height ¢m eight kg BP Page 11

M-Mode Measurements valu 1 m m2 m3 m4 m5
Dimen
LA/Ao

Ao Diam 241¢cm Av | 24
LA Diam 236cm Av | 236
LAJAC 088 0.98
AolLA 1.02 1.02
CRT
MVO 21.3Tms W | 2137
MVC 49.82ms ;| 4982

PageOChange

1. Measurement type 4. Measured / calculated values
2. Measurement parameter 5. Value type
3. Value: Averaging, Max, Min or Last 6. Measurement type selection

Figure 6-17: The Worksheet screen (Cardiac)
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AwbdE

Average of the measurements taken
Maximum measurement

Minimum measurement.

Last measurement that was taken

Using Worksheet
1. Press WORKSHEET on the control panel and select the
measurement type (see Figure 6-17).

To scroll through pages
1. Select PAGE DOWN Or PAGE UP.

To select the type of value
1. Trackball to the relevant cell in the Method column.

2. Press SET.
A pop-up menu is displayed showing the different options
available (Figure 6-18).

Lt

Figure 6-18: The Calculation method options list.

3. Trackball to the required option.

4. Press SET.
The value is updated accordingly.

Excluding or including measurements

One or more measurement values from a set of measurements
for a parameter can be excluded when doing average
calculation.

To exclude a measurement
1. Trackball to the measurement value to exclude.

2. Press UPDATE MENU.
The Worksheet menu is displayed.

When excluded the 3. Trackball to Exclude Value.

measurement dis- Press E

play turns grey. a—
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An asterisk indi-
cates that the value
has been manually
altered. The calcula-
tion type is changed
to Edit.

To include a measurement
1. Trackball to the measurement value to include.

2. Press UPDATE MENU.
The Worksheet menu is displayed.

3. Trackball to Include Value.
4. Press SET.

Manually changing a value

Individual measured values can be manually changed using
the alphanumeric keyboard.

To manually change a value
1. Trackball to the value that is to be changed.

2. Press SET.
3. Use the alphanumeric keyboard to enter the required value.

To restore automatic calculation
1. Trackball to the relevant cell in the Method column.

2. Press SET.
A pop-up menu is displayed showing the different
calculation options available (Figure 6-18).

3. Press SET.
The value is re-calculated according the method selected.

Deleting measurement parameter
1. Trackball to the measurement parameter to delete.

2. Press UPDATE MENU.
The Worksheet menu is displayed.

3. Trackball to Delete Value.
4. Press SET.

Vivid i User’'s Manual 149
2378958-100 Rev. 02



Measurement and Analysis

150 Vivid i User’s Manual
2378958-100 Rev. 02



Purposely Left Empty

Chapter 7
Purposely Left Empty

For Future purposes
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Chapter 8
Archiving
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* Running the Disk management function ................ccccceeieiiiennn, 223
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Introduction

During an examination, the operator stores data, images and
cineloops for immediate purposes. The Vivid i ultrasound unit
includes an integrated patient archiving system for data and
image storage.

f Do not use the internal harddrive for long-term image storage.

CAUTION

The Vivid 1 ultrasound unit enables also storing of data and
images to external databases (EchoServer, Magneto Optical
(MO) disk, CD-R or DVD-R). The patient and image archives
are set by the selected dataflow (see page 310 about available
dataflows and default dataflow selection).
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Storing images and cineloops

DICOMimagesare ~ Images and cineloops that are stored during a current
stored to formatted examination are displayed as thumbnails on the clipboard.

2/,1”;{8”“0 Optﬁf“l When an image is stored, all the additional information that is
1SKS Sepﬂrﬂ e y . . . . . . .
from patient data. displayed is saved with it (i.e. probe and application selected,

image setting, annotations or measurements...).

The image archive is set by the dataflow selected (see
page 310 about available dataflows and default dataflow
selection).

f Do not use the internal harddrive for long-term image storage.

A formatted (see page 320) Magneto Optical Disk is

CAUTION . .
recommended for image archive.

A If working off-line with a dataflow pointing to a DICOM server, the
images stored during the examination will have to be manually
CAUTION resent in the DICOM spooler (page 232) when reconnecting the
unit. Resend all jobs that are failed or on hold (See page 232 for
more information on DICOM spooler.).

In addition, stored images and cineloops can be saved to a
removable media in the standard formats JPEG, AVI (cineloop),
MPEG and DICOM (see page 158).
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Storing an image

Images are displayed chronologically on the clipboard.
1. While scanning in any mode, press FREEZE.

2. Trackball to scroll through the cineloop and select the
required image.

3. Press STORE.
The image is stored and a thumbnail is displayed on the
clipboard. A serial number appears on each thumbnail,
start from “1” in chronological order.

Storing a cineloop

A cineloop is a sequence of images recorded over a certain
time frame. The time frame can be adjusted to cover one or
more heart cycles. The stored cineloops are displayed
chronologically on the clipboard. Cineloops can be stored at
any time during the scanning session. The user can choose to
preview the cineloop before storage or save the cineloop
directly as described below.

Preview and storage of a cineloop
1. While scanning in any mode, press FREEZE.
2. Press the Assignable CINELOOP.

3. Determine the best cineloop to store using the assignables
(see page 56 for further information on cineloop operation).

4. Press STORE.
The cineloop is stored and a thumbnail is displayed on the
clipboard. The "loop" icon appears on the thumbnail image
indiacting that the image stored is a loop. A serial number
appears on each thumbnail, starting from “1” in
chronological order.

Direct storage of a cineloop

Depending on whether the system has been configured to
enable or disable the Preview Loop before store function
(see page 289), the following procedures enable the cineloop
to be stored directly.
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Storing cineloop without preview

The function Preview Loop before store is disabled (see
page 289).
1. While scanning, press STORE.
The last valid cineloop is stored in the archive and a
thumbnail is displayed on the clipboard.
Scanning resumes immediately.

Storing cineloop with preview

The function Preview Loop before store is enabled (see
page 289).

1. While scanning, press STORE.

The last valid cineloop is previewed on the screen (but not
stored).

2. If desired, press CINELOOP and adjust the cineloop to be
stored using the assignables (see page 56).

3. Press STORE to save the cineloop.
A thumbnail is displayed on the clipboard.

Saving stored images and cineloops to
a standard format

Stored images and cineloops can be saved to a removable
media in the following standard formats:

e Stillimages: JPEG, MPEG, DICOM and RawDICOM (Raw
data + DICOM)

* Cineloops: AVI, MPEG, DICOM and RawDICOM (Raw
data + DICOM)

Images can also be stored as MPEG format on a CD-R using
the Export function as described on page 160.

Procedure:
1. Trackball to the required image or loop icon on the
clipboard.

2. Press SET.
The selected image is displayed.

3. Press UPDATE/MENU on the control panel.
The System menu is displayed.
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System Menu

Save As

Image Properties

Direct Report

Cancel

Figure 8-1: The System menu

Trackball to Save as.

Press SET.
The Save as menu is displayed.

SAVE AS

Save in archive 544 MO Disk (G:)

File name Image01

Store € Image onhy
 Secondary capture
/ Quad View

Compression

Quality 95

Save as type Mpeg (*.wmy)

Figure 8-2: The Save as menu

6.

Select the desired removable media from the Save in
archive pull-down menu.

Enter a file name in the File name field.

If the image or cineloop is saved as DICOM or RawDICOM
the file name is automatically generated to follow the
DICOM standard.

Select between:
» Store image only: saves the image or cineloop only.
» Store secondary capture: creates a still image of the
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image area and the Title bar.

The secondary capture is not available when saving
images as DICOM or RawDICOM.

9. Select the image compression type (JPEG or Rle) or no
compression.

10. Enter in the desired Image quality (between 10 and 100).
A high quality setting will give a lower compression.

11. Inthe Save as type field select one of the following formats:

* RawDICOM: saves the stillimage or cineloop in both GE
raw format and DICOM format.

* DICOM: saves the stillimage or cineloop in pure DICOM
format.

* JPEG: saves a still image in JPEG format.
 MPEG: saves the still image or cineloop in MPEG format
» AVI: saves the cineloop in AVI format.

12. Press Save.
A file is saved in the selected archive.

MPEGVue/eVue

MPEGVue/eVue enables the user to export or save an exam
(images, measurements and reports) into MPEG format
readable from a regular Windows computer together with a
special MPEG viewer.

MPEG exams can be created using the Export function
(MPEGVue) or by using the dataflow Local Archive -
Int.HD/eVue (eVue).

The MPEGVue option is used to create MPEG exams on
finished exams. The eVue option is used to create MPEG
exams when performing the exam, upon saving the images.

Creating an MPEG exam using the Export
function (MPEGVue)

Refer to "Exporting patient records/examinations" on page 209.
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Creating a MPEGVue exam using the dataflow Local
Archive - Int. HD/eVue (eVue)

The dataflow must be configured before first time use as
follows:

1. Press CONFIG and log on as administrator.

2. Select the Connectivity category and Dataflow subgroup.
The Dataflow sheet is displayed.

3. Select the dataflow Local Archive - Int. HD/eVue in the
Name pull-down menu.

ECTIVITY

Imaging Meas/Text Report Connectivity| |  Systemn About Admin Service

Figure 8-3: The Dataflow Sheet

4. Select the eVue device in the Selected devices pane and
press Properties.
The eVue properties window is displayed.
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Remote paths of
network volumes
must be entered
once in the Remote
path field before
they can be selected
from the Destina-
tion Pull-down
menu.

EVue Properties

Destination 5 1/4 M0 Disk  [G:)
Remote Path |
Direct Store Include Report
v| Copy Media Playe

Fax Framerate

Figure 8-4: The eVue properties window

5. Selectaremovable media or a network volume remote path
as the destination in the Destination pull-down menu.

6. Check the options as required.
7. Select OK and press CONFIG.

To create an MPEG exam using the dataflow Local
Archive-Int. HD/eVue

1. Press ARCHIVE.
The Search/Create patient window is displayed.

2. Select the dataflow Local Archive - Int. HD/eVue.
3. Perform an exam.
When saving an image, it is stored as raw data to the local

machine, an MPEG copy is created and stored to the
destination set during the configuration of the dataflow.

Reading an MPEG exam

A MPEG exam can be read from any computer with Windows
98/2000/XP, provided that DirectX 8.1 or later and Windows
Media Player 7.1 or later are installed.

In addition, the following requirements should be met:

e« CPU speed: 700 MHz or faster

*  RAM memory: 128 MB or more

e Screen resolution: 1024 x 768 pixels (recommended)

e Colors: 24 bit or higher

* The PC should be configured for Auto-play
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To read an MPEG exam:

1. Access the media by following one of the options below:
» Toread MPEG exams stored on a CD, insert the

MPEGVue CD into the drive.

The Patient List is displayed (Figure 8-5).
 To read MPEG exams stored on other media, insert the

media or locate the network shared folder containing the
MPEG exams and double-click on the file:

START_MPEGVue.bat.

The Patient List is displayed (Figure 8-5).

Patient List

I| m NAME Exam Date 'o_ I]:qnu::es
I|QT5030303090645 Patientl, Test DSr‘Qﬁ{'m 14
I| QTS06032003 Patient2, Test 06/03/2003 25
I| QTS07032003 Patient3, Test 07/03,/2003 35
1. Select the examination date.
Figure 8-5: The MPEGVue Patient List
2. Select the desired examination date to display the
belonging images.
The MPEGVue screen is displayed (Figure 8-6).
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GE Medical Sysiem

1. Clipboard: select the image to display 7. Save image as MPEG or Bitmap file
2. Selected image 8. Measurement tool

3. Single frame image 9. E-mail support

4. Cineloop 10. Display previous/next image

5. Freezel/run cineloop 11. Display the MPEGVue patient list
6. Scrolling tool during freeze

Figure 8-6: The MPEGVue screen

Performing measurements on MPEGVue images

The following measurements can be performed on MPEGVue
images:

» Distance and area in 2D images

* Height, time and slope in M-mode images

*  Velocity and time in Doppler modes
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To perform measurements on MPEGVue images:
1. Ina 2D image, select the Measurement Tool (see
Figure 8-6)
The distance measurement tool is automatically selected.
2. Perform the distance measurement.

To perform an area measurement, right-click on the imageand
select Area. Then perform the area measurement.

In other modes, select the Measurement Tool (see Figure 8-6)
and perform the measurement.

E-Mail support for MPEGVue

Sending images or examinations via E-mail

The selected image or the entire examination can be send by
e-mail as an attachment. providing that the computer has a
mail client application (e.g. MS Outlook, MS Outlook Express).

To send an image:

1. Select the image to send on the clipboard and press the
E-mail button (see Figure 8-6).
The E-Mail dialog window is displayed (Figure 8-7).

Send / Receive Mail _ l‘.l

—Selecte E-Mail action

¢ Send Cument Exam
[ attach/Send Player Software
£~ Send Cunent Image

{" Receive Eram

¢ Prev Mest »» Cloze |

Figure 8-7: The E-mail dialog window

2. Select Send Current Image.
The E-mail address window is displayed (Figure 8-8).
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send the study by enail i
Send T I@ Jobni@ ok com 3
Send I Cloze I

Figure 8-8: The E-mail address window

3. Selectan existing address or enter a new address. Up to 10
addresses can be entered.

4, Select Send.

The E-mail with the image is sent and a Confirmation window is
displayed. Select OK. The person receiving the E-mail can
open the image in Windows Media Player.

To send a complete examination:

Examinations send by E-mail as attachments are
Zip-compressed, encrypted and password protected. If the size
of the exam is too large to be sent as a single attachment, it is
divided in several file attachments sent with several E-mails.

1. Open the examination to send in MPEG viewer and press
the E-mail button (see Figure 8-6)
The E-mail dialog window is displayed (see Figure 8-7,
page 165)

2. Select Send Current Exam.
The E-mail address dialog window is displayed (see
Figure 8-8, page 166)
If the recipient has never installed the MPEGVue viewer on
his PC before, you would need to check the flag "Send
software..."

3. Select an existing address or enter a new one.

4. Select Send.
The Password window is displayed (Figure 8-9).
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Enter Pazaword:

|
o | Conce |

Figure 8-9: The Password window

5. Enter a password and select OK.
The exam is sent and a confirmation window is displayed.

6. Click OK in the confirmation window.

Opening an MPEGVue exam from one or more E-mails

1. Inthe MPEG viewer press the E-mail button (see
Figure 8-6, page 164)
The E-mail dialog window is displayed (see Figure 8-7,
page 165).

2. Click Receive exam.
The Password dialog window is displayed (see Figure 8-9,
page 167).

3. Enter the password and click OK.

The exam is decompressed and opened in the viewer. Then
the E-mail(s) containing the MPEG examination is deleted.
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Retrieving and editing archived information

Locating a patient record

To create an opera- 1. Press PATIENT on control panel.
tor ID, see If the unit is password protected a Log In window
page 331. (Figure 8-10) will appear asking for user ID, and password.

1. Select the operator
OPERATOR LOGIN

Operator

Password

Emergency | | Cancel

Figure 8-10: The Operator login window

The unitcanbecon- 2. Press Log on when completed.

figured to automati- The Archive entry screen is displayed (Figure 8-11).
cally generate a
patient ID (see

page 321)
Create Hew Patient
Patients List
End Exam
Figure 8-11: Archive entry screen
3. Click the Create New Patient button.
The Search/Create patient window is displayed
(Figure 8-12).
4. Type the patient Last Name, and/or ID.
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AN

CAUTION

The automatic
searching tool dis-
playing matching
patient information
in the Patient list
can be turned off
(see page 321)

Last Name
First Name

Category

g images

@

Dataflow

Do NOT use '\' or 7" in patient information fields, as these
characters might cause problems with some DICOM devices.

When default configured, the system automatically
searches to see if the patient is already in the database.
The result of this search is displayed in the Patient list field.
5. Trackball to the actual patient and press the Trackball SET
key.
The patient record is highlighted.
6. Press SELECT PATIENT
Or
Press [+] in front of the actual patient record and select the
desired examination.
The Examination List window for the actual patient is
displayed (refer to Figure 8-14).

GEMSI - Ultrasound
15/11/04 11:43:27

SEARCH/CREATE PATIENT

Patient ID
Birthdate

Cardiac

3SRS
ADM Cardiac

Mi 1.0
Tis 0.8

| adimmiyyyy) Age

female male

4records fetched of total 4 (| Show Al

Local Archive - Int. HD

Operator ApM [

1511104 11:55:04
Operator Login
ADM

Dataflow
Hame Local Archive - Int.
Images \WIVID_I-000110\Arc|

Image disk
Capacity 451 GB

Free space  45.1 GB

01%
Spooler

Status READY
Jobs 0

Preview:

Create Patient Clear search

Select Patient. Export

1. Press one of the headings to sort the list 4. Select the column heading border and drag to
accordingly. adjust column width

2. Select new archive and other pre-defined 5. Expended Patient record displaying belonging
services examinations

3. Extended menu

The Search/Create patient window may be slightly different depending on the Dataflow selected

Figure 8-12: The Search/Create Patient window
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Thelist of searching
filters may vary de-
pending on the
Dataflow selected

The unit can be con-

Advanced search

To restrain the search to a specific patient group, one or more
filters may be applied to the search. The table below shows the
filters applicable to a patient search:

Searching filter

Echolab

Diag. code

Date of birth (time span)

Examination date (time span)

Current date

Images

Stress examinations

Report

Searching with filter:
1. Trackball to the More button in the Search/Create Patient

figured to display window.
the Advanced —_—
search tool as de- 2. Press SeT on the control panel.
fault (see page 321) The Search/Create Patient window is extended displaying
the searching filters (see Figure 8-13).
3. Type the information in the required searching filter field.
4. Type the patient Last Name, and/or ID.
The matching data is displayed in the Patient list when the
automatic search function is turned on.
Sorting data
The search result can be sorted according to the fields
displayed in the patient list, in ascending or descending order.
To sort data:
1. Inthe Patientlistfield, Trackball to the field header by which
the sort is to be performed (Figure 8-13, page 171).
2. Press SET on the control panel.
The patient list is sorted in ascending order according to
the field selected.
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3.

GEMSI - Ultrasound
15/11/04 11:43:27

Press SET once more.
The patient list is sorted in descending order according to
the field selected.

IS RS
ADM Cardiac

SEARCH/CREATE PATIEHNT

Last Hame
First Hame
Category
Echolab
Diagn. code
Images Stress

Patient List

020114902

[fimages _\S_ Demo |

= Image

Dataflow

|| (7

1. Press one of the headings to sort the list 4.

accordingly. adjust column width
2. Select new archive and other pre-defined 5.

services examinations

Cardiac |—
|_ J

Ho Report

020202

Local Archive - Int. HD

Category

Create Patient

Select Patient

Patient ID
Birthdate

Born between
Exam between

Diagn. Phys 1
2 records fetched of total 16

2410472003
15/02/2002
21/02/2002
03/02/2003
2410472003
101272002
101272002

’— Operator  ADM |—

Clear search

Export

3. The system can be configured to display the
Advanced search tool as default (see page 321)

MI 1.0
Tis 0.8

| (ddimmianyy) ;;

Sex female male

Show All)

HR 68
15/11/04 11:55:04
Operator Login
ADM
Dataflow
Name Local Archive - Int.
Images WIVID_|-000110\Arc|

Image disk
Capacity 451 GB
Free space 451 GB

01%
Spooler

Status READY
Jobs L]

Preview:

Select the column heading border and drag to

Expended Patient record displaying belonging

The Search/Create patient window may be slightly different depending on the Dataflow selected.

Figure 8-13: The extended Search/Create Patient window

Printing the patient list
1.

Inthe Search/Create patient window, select More to display
the additional menu.

Select Print Patients.
The displayed patient list is printed.
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Selecting a patient record and editing
data in the archive

After locating the patient in the database (see page 168
page 171), the user must select the patient record, to be able to
review and edit archived data.

Selecting a patient record from the patient list

1. Inthe Search/Create patient window, trackball to the actual
patient and press the Trackball SET key.
The patient record is highlighted.

2. Press SELECT PATIENT.
The Examination List window is displayed showing
previous examinations and diagnosis information related
to the selected patient (see Figure 8-14).

EXAMIHATION LIST [Local Archive - Int. HD]

Operld Date DiagCode Tape MA Report | Image Disk
SRV 150272002 Local HD:

adm 21702/2002 Local HD:

ADM 03/02/2003 Local HD:

ADM 240472003

ADM 19,08/2004
N >

Referral Reasons Insert Text Comments Insert Text

Diagnosis

Code Insert Text

1. Theinformation displayed in the Patient listis 3. Insert pre-defined text in the Comment field

configurable (see page 321). 4. Select the column heading border and drag to
2. Go to Search/Create Patient window (see adjust column width
page 169)

Figure 8-14: The Examination list window
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A

CAUTION

Use the Arrow keys
to move text mark-
er.

Insert Text

-Hormal echo

Editing Referral Reasons, Comments and
Diagnosis

The user can edit the actual text in the Examination List
window using the alphanumeric keyboard and by inserting
pre-defined text input.

Theuser is responsible for patient demographic data, diagnostic
information or any other patient related information entered in
the database.

Text edition

1. Inthe Examination list window (Figure 8-14), trackball to
the required field.

2. Press SET.

3. Using the alphanumeric keyboard, edit the information.

4. Press ARCHIVE on the control panel to quit the archive.

Inserting pre-defined text input

1. Inthe Examination list window, trackball to Insert Text over
the actual field.

2. Press SET.
The Insert text window is displayed (see Figure 8-15).
The pre-defined text list is organized in a three level
hierarchy. Selecting one item in the first column displays
pre-defined text entries related to the selected text in the
second and third column.

3. Navigate through the pre-defined text list by selecting items

in the columns and double-click on the desired pre-defined
text to be inserted. If an entry in the third column is inserted,
the selected text in the second column is also inserted.

Press More>> to display the full text for the selected entry.

|| Lung artifact

-Technicalhy difficult study 7| Body habitus
-Summary comments

-Left ventricle

-Thrombusg

Technically difficult study

Figure 8-15: The Insert text window
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1. The Entered Code window

Creating, editing and deleting text input

These features are described in "The Comment texts sheet" on
page 306.

Diagnosis code

Entering a Diagnosis code

1.

2. The Code list window

In the Examination list window, select Code (see
Figure 8-14).
The Entered Code window is displayed.

Select Add.
The Code list window is displayed.

Double-click the code to enter.
The selected code is displayed in the Examination list
window.

My Code 1
" My Code 2
My Code 3
My Code 4

®

Figure 8-16: Entering Diagnosis codes

Deleting an entered Diagnosis code

1.

In the Examination list window, select Code (see

Figure 8-14).

The Entered Code window is displayed.

In the Entered Code window, select the code to delete and
press Delete.

Creating a Diagnosis code

1.

In the Examination list window, select Code (see
Figure 8-14)
The Entered Code window is displayed.
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3.
4.

5.

Select Add.
The Code List window is displayed.

Select New.
Enter the new code.
Select Done to exit.

See also "The diagnostic codes sheet" on page 305.

Editing Demographic details

é If you modify the Patient ID, Last name, First name or Date of
birth on a patient in the archive, be aware that the contents of the
WARNING archived images for that patient is not updated. If the images are

still in the buffer and not yet archived, the image files are updated
if you modify any patient information, but not if the images are
archived. So if any of these images are later on exported to
DICOM media or DICOM server, they will still contain the original
patient information, as it was before you did the modification in
the archive. The system does not alter the contents of the image
files at all when doing DICOM export.**

1. Press the PATIENT button on the control panel.
2. Select Patient Details.
The Patient information window is displayed.

3. Trackball to the field to edit.

4. Press SET on the control panel.

5. Using the alphanumeric keyboard, edit the information.

Do NOT use '\' or 'A" in patient information fields, as these
A characters might cause problems with some DICOM devices.
CAUTION
Alternative: Press 6. Press the EXAM LIST assignable to go back to the

any active scanning
mode key.

Examination list window. OR
Press PATIENT on the control panel to quit the archive.
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Only user logged in
with full operator
rights can delete pa-
tient records (see
page 331 for further
information).

Deleting archived information

To delete a patient record
1. Press PATIENT on the Front panel.

2. Select Patient List.

The Search/Create Patient window is displayed
(Figure 8-12, page 169).

Type the patient Last Name, and/or ID.

Trackball to the actual patient record.

Press SET to highlight the patient record to delete.

Press Delete in the Search/Create Patient window.
A dialogue box is displayed asking for confirmation of the
deletion (Figure 8-17).

7. Trackball to OK and press SET on the control panel.

o gk w

Question

You are about to delete patient
020202

Images,Demo.
Push OK to continue or push Cancel to abort.

Figure 8-17: Delete patient record confirmation prompt

To delete an examination
1. Press PATIENT on the Front panel.

2. Select Patient List.
The Search/Create Patient window is displayed
(Figure 8-12, page 169).

3. Type the patient Last Name, and/or ID depending on
system configuration.

4. Trackball to the actual patient record and double-click the
Trackball SET key (or press SET once and SELECT PATIENT)
to select the patient.

The Examination list window is displayed.

5. Trackball to the examination to delete.
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Press the trackball SET key.

Press More in the Examination list window (see

Figure 8-14, page 172).

Press Del Exam to delete the examination.

A warning message is displayed asking the user to confirm
the action to perform (see Figure 8-18).

Trackball to OK and press SET to delete the selected

examination. L
Trackball to Cancel and press SET to abort deletion.

9 Guestion

You are about to delete the selected
examination.

|' Cancel

Figure 8-18: Delete Examination prompt

To delete an image

1.
2.

»

Repeat steps 9 and 9.
10. Press SET on the control panel.

10 to delete several
images.

Press PATIENT on the Front panel.

Select Patient List.
The Search/Create Patient window is displayed.

Type the patient Last Name, and/or ID.
Trackball to the required patient to highlight the record.

Press the trackball SET button.

The Examination list window is displayed.

Trackball to the actual examination in the Examination list
window.

Press the trackball SET button.

Press REVIEW.

The images for the selected examination are displayed on
the Review screen (Figure 8-21, page 182).

Trackball to the image to delete.
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11.

12.

Press Delete.
A pop-up dialog box is displayed asking for confirmation of
the deletion.

Trackball to OK and press SET on the control panel.
The image is deleted.

To delete an image from the clipboard

1.
2.
3.

If in live, press FREEZE.
Press TRACKBALL until the Pointer tool is selected.

Move the pointer over and select the image to delete in the
clipboard.

Press the Update/Menu button.

Select Delete clipboard cell from the Update menu.

A pop-up dialog box is displayed asking for confirmation of
the deletion.

Trackball to OK and press SET on the control panel.
The image is deleted.

Moving examinations

An examination can be moved from one patient record to
another. This feature should only be used if an examination
was performed and stored to a wrong patient record.

A When moving an examination, verify that the target patient
record is correct.
CAUTION
1. Inthe Search/Create Patient window press [+] in front of
the patient record containing the examination(s) to move
(see Figure 8-12, page 169).
2. Select the examination to move.
3. Press More in the lower, right-hand corner of the
Search/Create Patient window.
4. Press Move Exam.

The Move exam window is displayed.
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Move Exam To Hew Patient m

Last Hame | Patient ID

First Hame | Birthdate | (dd'mminsyy)  Age

Category Cardiac Sex female male

Echolab Born between

Diagn. code | Exam between | [ Today |
Images Stress Ho Report Category Diagn. Phys |_
Patient List 16 records fetched of total 16 (| Show All)
Last Hame First Hame | Patient ID Birthdate | Exam Date |Img|Str |[Rep| Size Code |_
Images Demo 020202 02011902
Images Some 370

Dataflow Operator

Figure 8-19: The Move exam window

5. Search and select the target patient record.
6. Press Move Exam.

A warning message is displayed asking the user to confirm
the action to perform (see Figure 8-20).

f Make sure that the patient record selected is correct.
CAUTION
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Warning

You are about to move exam
A from patient: "020202
to patient "370"
Are you sure you want to move the exam?

—ra—

Figure 8-20: Moving examination prompt

7. Trackball to OK and press SET.

An information window is displayed to confirm the
operation.

8. Press OK.
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Review images in archive

There are two ways to access to archived images:
* Review the images from a selected examination.

*  Selectimages from the Image list screen displaying all the
images sorted by examination sessions for the actual
patient.

Review the images from a selected

examination

1. Inthe Examination list window (see Figure 8-14, page 172),
trackball to the actual examination.

2. Press SET on the control panel to highlight the examination.

3. Press REVIEW on the control panel.
The stored images for the selected examination are
displayed in the Review screen (see Figure 8-21).

To analyze images:
1. Press SET on the images to analyze.
2. Press ANALYZE.
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5 Y cardiac, adult GEMSI - Ultrasound 3SRS HR 121
) cardiac (—\ 15/11/04 14:28:04 ADM Cardiac 15/11/04 14:28:54
1)
i

Page 10of 2 Review Screen

~ ¥ A %

T &
i
-84

Select all Speed/Frame

Change Page Select page t More

1. Page number 3. Selection tools
2. Selected image (bold frame)

Figure 8-21: The Review screen

Select images from the Image list
screen

The procedure described below enables the analysis of images
belonging to different examinations for a selected patient
record. If images are stored on multiple removable media, they
have to be restored to the local hard drive prior to review as
described below.

1. Inthe Examination list window (see Figure 8-14, page 172),
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press Image list.

The Image list screen is displayed (see Figure 8-24)
showing thumbnails of stored images for the actual patient
sorted by examination.

If the images are stored on a removable media that is not
mounted, the image thumbnail is replaced by a symbol.

2. Press SET on the images to review or press ANALYSE to
review all images.

« If all images are available the images are displayed for
review.

» |If some of the images are not available locally the
Restore images window is displayed.

Restore Image Dialog

ilable locally

Current patient

Figure 8-22: The Restore images window

3. Select between:
* Restore only the selected images: only selected
images that are not available locally are restored.

» Restore all images of the selected exam: all images
that are not available locally in the exams where an
image was selected are restored.

» Restore current patient: restores all images in all
examinations.

4, Press OK.
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The Insert media window is displayed.

Skip Media

Figure 8-23: The Insert media window

5. Insert the required media.
6. Select between:

» OK: the images on the mounted media are restored on
the local hard drive. If not all the required images are on
the inserted media, the user is prompted to insert
another media until all required images are restored on
the hard drive.

» Skip media: the images stored on the media required
are not restored. If not all the required images are on the
inserted media, the user is prompted to insert another
media until all required images are restored on the hard
drive.

» Cancel: no images are restored.
The selected images are displayed for review.
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%DD BB

I ] [

Examination

Examination date and archive location
Selected image

Preview of selected image

Missing images

o, wnPeE

Figure 8-24: The Image list screen
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Connectivity

This section describes the communication and connection
options for the Vivid i ultrasound unit with other devices in the
hospital information system. This section covers the
procedures for configuration and optimal data management
from a Vivid i in the following scenarios:

» A stand-alone Vivid i (page 189).

e AVividiand one or several EchoPAC PC workstations in a
sneaker net environment (page 190).

« AVivid i and an EchoPAC PC workstations in a direct
connect environment (page 192).

* AVivid i and a DICOM server in a network (page 198).

« AVivid i and one or more PC stations in MPEGvue or eVue
environment.

The dataflow concept

Communication between the Vivid i ultrasound unit and other
information providers on the network takes the form of
dataflows. Selecting a dataflow will automatically customize the
ultrasound unit to work according to the services associated
with this dataflow. Each dataflow defines the location and
format of patient information. Patient information can include
demographic data and images, as well as reports,
measurement and analysis data. By utilizing dataflows, the
user can configure the Vivid 7 ultrasound unit to optimally meet
the connectivity needs of the facility, while keeping the user
interface unchanged. The dataflow concept allows the flexibility
of data to be obtained from various sources and allows data to
flow to various output sources.

Dataflow examples

Refer to "Dataflow" on page 310 for a complete list and
description of supported dataflows.
Stand-alone scanner

The figure below illustrates two different dataflows for a
stand-alone scanner.
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A: LocalArchive-Int.HD dataflow:
The local database is used for
patient archiving. Images are
stored to internal harddrive.

Figure 8-25: Stand-alone scanner dataflows

Scanner in a network

The figure below illustrates two different dataflows for a

scanner connected to a network.

B: RemoteArch-Remote HD
dataflow:

A remote database (here
EchoPAC PC) is used for patient
archiving. Images are stored to a
remote archive (here

EchoPAC PC).

C: Worklist/LocalArchive-DICOM
Server/Int.HD dataflow:

Search in the DICOM Modality
Worklist, the patient found is copied
into the local database. Images are
stored to a DICOM server and to
the internal hard drive.

EchoPAC PCH

©

N

DICOM Server -

1000

1000
)

Figure 8-26: Scanner in a network dataflows (example)
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Dataflow selection

Select a dataflow from the Search/Create Patient window (see
"Creating a new Patient record or starting an examination from
an existing patient record" on page 42) or configure the system
with a default dataflow from the Configuration management
package as described below.

Default dataflow selection
1. Press CONFIG and log on as administrator if required.

2. Select the Connectivity category and Dataflow subgroup.
The Dataflow sheet is displayed (see Figure 8-27).

3. Select the desired dataflow in the Name pull-down menu
and check the option Default.

4. Press CONFIG to exit the Configuration management
package.

Imaging MeasText Report Connectivity Systemn Admin Service

Select Connectivity category
Select Dataflow subgroup
Select a dataflow

PObdPE

Default option for the selected dataflow

Figure 8-27: Default dataflow setting
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Stand-alone scanner scenario

In this scenario images will most likely be reviewed from
images stored in the internal archive. If digital images are
stored, they should be stored on the scanner’s internal
harddrive.

Vivid i

Figure 8-28: Stand-alone scanner with LocalArchive-Int.HD dataflow

Data management

Data acquisition

1. Selectthe LocalArchive-Int.HD dataflow as default
dataflow.
In this configuration the local database is used for patient
archiving. Images are stored to internal harddrive.

Image review
The same dataflow is used for review on the system.
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A stand-alone scanner and a
stand-alone EchoPAC PC environment

In this scenario the EchoPAC PC (one or several) is used for
review of studies acquired on one or more Vivid i without being
connected via a private or a local area network.

Images can be stored on the scanner’s internal harddrive
(recommended) or on a dedicated MOD.

Images stored on the internal harddrive

Vivid i ———————FchoPAC PC
MOD

Vivid i: dataflow LocalArchive-IntHD

EXP: export from LocalArchive-Int.HD to Removable MOD Archive
IMP: import from Removable MOD Archive to LocalArchive-Int.HD
EchoPAC PC: dataflow LocalArchive-Int.HD

Figure 8-29: A stand alone scanner and a stand alone EchoPAC PC
environment with images stored on the scanner’s harddrive

In this configuration images are first stored on the scanner’s
harddrive and then exported from the scanner’s harddrive to a
MOD and finally imported from the MOD to the EchoPAC PC’s
internal harddrive.

Data management

Scanner’s dataflow configuration

1. Select the LocalArchive-Int.HD dataflow as default
dataflow.
The local database is used for patient archiving. Images
are stored to internal harddrive.

Export from Vivid i
1. Export the data (images, demographics, measurements
and report) for the patient(s) to be reviewed on a blank
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The MOD dedicat- 2.

ed to Export/Import
can be reformatted
and reused.

dedicated formatted MOD as described in "Export/Import
patient records/examinations" on page 209.

Export from LocalArchive-Int.HD to Removable MOD
Archive.

Make sure that the option Copy images is checked.

Import on EchoPAC PC

Select the LocalArchive-Int.HD dataflow on the
EchoPAC PC (can be configured as default dataflow).
Import the data from the Export/import MOD to
EchoPAC PC internal harddrive using the Import function
as described in the workstation user manual.

Import from Removable MOD Archive to
LocalArchive-Int.HD

Make sure that the option Copy images is checked.

Press Archive and select the patient to be reviewed.
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A scanner and EchoPAC PC in a direct
connect environment

In this scenario the data is transferred from the Vivid i to a
dedicated EchoPAC PC workstation over the Ethernet (either in
a peer-to-peer connection with a crossover cable, or in a
network). The database from the EchoPAC PC is used as the
master and images are stored directly to the EchoPAC PC
internal harddrive. In this configuration the scanner is just an
intermediate acquisition unit which after completion of a study,
will not contain any patient information, measurements or
images.

Up to three scanners can be connected to one EchoPAC PC if
the workstation has the EchoPAC Share option enabled.

EchoPAC PCH

Vivid i: dataflow RemoteArch-RemoteHD
EchoPAC PC: dataflow LocalArchive-Int.HD

Figure 8-30: A scanner and EchoPAC PC in a direct connect
environment (peer to peer or network)

The acquisition can be done online or offline. Both situations
are described below.

Scanner’s connectivity configuration

If working in a peer-to-peer connection with a crossover cable
between a Vivid i and an EchoPac PC, the default delivery
TCP/IP settings should be used.

If working in a network, follow the procedure described below to
configure the scanner.
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Scanner’s TCP/IP settings

To be able to use the network functions when connected to a
hospital network, the scanner must have a proper network
address. Typically source for this information in the network
administrator.

1. Press CONFIG and log on as administrator.

2. Select the Connectivity category and TCP/IP subgroup.
The TCPIP subgroup is displayed.

COHNHECTIVITY

[ Tepip

Computer Hame  VIVID7-001234

2 Detailed DICE 1)
AETitle | VIVID7-001234 0
Port Ho J \

| Save settings

Advanced Settings
\P-Address 3 22 22 87 | as |

Subnet Mask 255 255 252 U]

Default Gateway 3 222 23 M

Remote Archive IP-Addr 3 22 23 T4

3

L Remote Archive Hame ECHOPACT-000000

Imaging Meas/Text Report Connectivity Sy=tem Admin Service

1. Computer name: device’s name of type 3. Remote archive setup: remote archive IP
VIVID7-00nnnn or ECHOPAC7-00nnnn, where address and name (EchoPAC PC or
“nnnn” is the system’s serial number. Do not EchoServer)
change the computer name. 4. Save TCP/IP settings. The changes will be

2. IP settings: system IP settings effective after the system is rebooted.

Figure 8-31: TCP/IP setting

3. Inthe IP settings area enter:
» The IP address for the scanner
» The subnet mask for the scanner
* The IP address for the Default Gateway
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A

CAUTION

In the Remote archive setup area enter:

» The IP address for the remote archive

* The name of the remote archive

Press Save settings and reboot the system.

Direct connect with online acquisition

Data management

Scanner’s dataflow configuration

Select the RemoteArch-RemoteHD dataflow as default
dataflow.

When saving the study on the scanner, the images are
transferred from the scanner’s image buffer to the
harddrive of the EchoPAC PC. Patient demographics,
measurements and reports are transferred on the fly when
entering the information on the Vivid 1.

Review on the EchoPAC PC workstation
Select the LocalArchive-Int.HD dataflow on the
EchoPAC PC (can be configured as default dataflow).

Do NOT open a study on the EchoPAC PC workstation before the
study is closed on the scanner.

Press Archive and select the patient to be reviewed.
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Direct connect with offline acquisition

Data management

Press Today to dis-
play today’s exams
to ease the search.

Scanner’s dataflow configuration for offline
acquisition

When offline, select the LocalArchive-IntHD dataflow.
The local database is used for patient archiving. Images
are stored to internal harddrive.

Export examinations done offline from the scanner to
EchoPAC PC

When reconnected, export the data (images,
demographics, measurements and report) for the
examination(s) done offline to EchoPAC PC as describesin
"Export/Import patient records/examinations” on page 209.
Export from LocalArchive-Int.HD to
RemoteArch-RemoteHD.

Make sure that the option Copy images is checked.

The examination done offline can now be reviewed on the
workstation.
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A scanner and EchoPAC PC in a
network environment

In this scenario the Vivid i is configured to work with an
ImageVault 3 or an EchoServer 7 patient demographics and
image server in a network environment. Images are first saved
on the local image buffer on the scanner and transferred to the
server when saving the examination.

The acquisition can be done online or offline. Both situations
are described below.

Network environment with online acquisition

Data management

Scanner’s dataflow configuration

1. Select the RemoteArch-RemoteHD dataflow as default
dataflow in the sublevel Dataflow in the subgroup
Connectivity of the Configuration management package
(see page 310 and following pages).
When saving the study on the scanner, the images are
transferred from the scanner’s image buffer to the server.
Patient demographics, measurements and reports are
transferred on the fly when entering the information on the
Vivid 1.
Review on the EchoPAC PC workstation

1. Select the RemoteArch-RemoteHD dataflow on the
EchoPAC PC (can be configured as default dataflow).

Do NOT open a study on the EchoPAC PC workstation before the
A study is closed on the scanner.
CAUTION

2. Press Archive and select the patient to be reviewed.
196 Vivid i User's Manual
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Network environment with offline acquisition

Data management

Press Today to dis-
play today’s exams
to ease the search.

Scanner’s dataflow configuration for offline
acquisition

When offline, select the LocalArchive-IntHD dataflow.
The local database is used for patient archiving. Images
are stored to internal harddrive.

Export examinations done offline from the scanner to
the server

When reconnected, export the data (images,
demographics, measurements and report) for the
examination(s) done offline to the server as described in
"Export/Import patient records/examinations” on page 209.
Export from LocalArchive-Int.HD to
RemoteArch-RemoteHD.

Make sure that the option Copy images is checked.

To free space in the internal harddrive on the scanner,
check the command Delete selected patient(s) after
copy in the Export patient window (see Figure 8-41,
page 211).

The examination done offline can now be reviewed on the
workstation.
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A scanner and a DICOM server in a
network

In this scenario the Vivid i is configured to work with a DICOM
server in a network environment. Images are first saved on the
local image buffer on the scanner. At the end of the
examination the images are sent to the DICOM server via a
DICOM spooler.

The DICOM server dataflow supported are:

. Local Archive - Int HD/DICOM Server: the local archive is
used for patient archiving. Images are stored to the internal
harddrive and to a DICOM server.

* Remote Archive - Remote HD/DICOM Server: a remote
database is used for patient archiving. Images are stored to
a network image volume and to a DICOM server.

»  Worklist/Local Archive - DICOM Server/Int HD: search in
a DICOM Modality Worklist, the patient found is copied into
local database. The patient information and the
examination results are stored to the local database.
Images are stored to a DICOM server and to an image
volume on the local harddrive.

* Worklist/Remote Archive - DICOM Server/Remote HD:
search in a DICOM Modality Worklist, the patient found is
copied into a remote database. The patient information and
the examination results are stored to a remote database.
Images are stored to a DICOM server and to an image
network volume as pure DICOM in both locations.

* Query/Retrieve: retrieve images from a DICOM server
based on query parameters.

This scenario requires that the scanner is configured to be
connected to the DICOM server as described below.

Scanner’s connectivity configuration

The scanner’s TCP/IP settings must be configured as
described in "Scanner’s TCP/IP settings" on page 193.

In addition, to work against the DICOM server the following
information has to be entered in the scanner:

 The DICOM server IP address

The DICOM server port number

198

Vivid i User’s Manual
2378958-100 Rev. 02



Archiving

 The DICOM server AE title (the server’s name)

Typically source for this information in the network
administrator.

Setup of the DICOM server in the scanner’s configuration
management package

DICOM dataflow selection
1. Press CONFIG and log on as administrator.

2. Select the Connectivity category and Dataflow subgroup.
The Dataflow sheet is displayed.

3. Select the DICOM dataflow to configure in the Name
pull-down menu (see Figure 8-32).

COHNHECTIVITY

[Tools [F [ Tcpip

Dataflow

Imaging Meas/Text Report Connectivity System Service

Figure 8-32: The Dataflow sheet

DICOM devices configuration

Depending on the DICOM dataflow selected, one or several
DICOM devices may have to be configured.

1. Select a DICOM device in the Selected devices pane and
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press Properties (see Figure 8-33).

COHHECTIVITY

Hidden

Imaging MeasText Report Connectivity System Admin Service

1. Select the DICOM device. 2. Press Properties.
Figure 8-33: Display of the DICOM device Properties window

The Properties window for the selected DICOM device is
displayed (Figure 8-34).
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Worklist properties

|-t ICOMSERVER) 10.0.0.4 |- |g [ e

Mame W

Search Criterias

Timeout a0

Figure 8-34: DICOM worklist properties window

2. Select the DICOM server from the IP-address pull-down
menu.
Follow the steps below if the IP address settings for the
DICOM server need to be modified or created:

Select <Modify> from the IP-address pull-down menu.
The IPs window is displayed.

Select the DICOM server and press Modify in the IPs
window (or press Add if creating a new IP address).

The Enter name and IP window is displayed.

Enter the name and/or IP address of the server and
press OK to return to the Properties window.
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Enter name and Ip

[ Remove

[ Moty

[ cancel

[ cancel

Figure 8-35: Modifying/Creating the IP address

3. Inthe Properties window, enter:

» The DICOM server AE title. This entry is case sensitive
and must match exactly.

» The DICOM server port

For some DICOM servers, the default Timeout setting
may be too low.

When configuring the DICOM storage device, the following
image settings should be entered in the Properties
window:

* Check DICOM SR if required (see below).
» Keep Reopen per image unchecked.

» Keep Allow raw data unchecked.

» Set Max Frame rate to 30.

* Keep Only Black and White unchecked.
e Set Compression to JPEG.

» Set Quality to 95.

» Check Allow multiframe.

DICOM SR

DICOM Structured Reporting (SR) is a standardized format for
medical results. Vivid i and EchoPAC PC support the
specialized form for Adult Echo Ultrasound ("Supplement 72")
for M&A results.

With the DICOM SR support, M&A for an exam can be sent at
the end of the exam or when exported from local archive. The
destination can be either a server on the network (Storage
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SCP) or a removable media (DICOM Media) depending on the
DICOM dataflow selected.

"Supplement 72" does not support all M&A results from Vivid i

and EchoPAC PC. "Supplement 72" limits the information that

is possible to send to the following:

*  Publicly coded parameters, no pediatric or fetal cardiac or
unassigned measurement. Refer to the Vivid i Reference
manual for a complete list of supported parameters.

* Basic modes: 2D, M-mode, Color Flow, PW and CW
Doppler.

*  Publicly coded methods, not Modified Simpson or Bullet.
Refer to the Vivid i Reference manual for a complete list of
supported methods.

» Basic derivations (Average, Last), no references between
the derived measurements and the ones they were made
from.

»  Wall Motion Scoring: individual segment scores only
according to 16-segment model, no graded Hypokinesis
(only Hypokinesis is used).

Activating DICOM SR
DICOM SR must be activated for each DICOM device.

1. Press CONFIG and log on as administrator.

2. Select the Connectivity category and Dataflow subgroup.
The Dataflow sheet is displayed.

3. Select the DICOM dataflow to configure in the Name
pull-down menu (see Figure 8-32).

4. Select a DICOM storage device in the Selected devices
pane and press Properties.
The Properties window for the selected DICOM stogare
device is displayed.
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Dicom Storage properties

|' Verification

$'tolage commitment

ame  Pure

; ( MPPS
AE Title

Port Mo 105 ) DICOM SR

Reopen pr. Image

Interval Timeawt b

Figure 8-36: DICOM storage properties window

5. Check the option DICOM SR.
6. Select OK.
7. Press CONFIG.

Storing as DICOM SR
When ending an exam the measurements are sent together
with the images to the DICOM storage device selected.
To end an exam and store the measurements as DICOM SR:

1. Press PATIENT and select End Exam.
The DICOM SR Information window is displayed informing
the user that not all measurements may be sent as DICOM
SR.

Question

Storing as DICOM SH.
Some measurements may not be stored!

Cancel

Figure 8-37: The DICOM SR information window
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2.

Select one of the following:

» Save: the supported measurements are stored as
DICOM SR.

* Ignore: no measurements are saved as DICOM SR.
e Cancel: cancels the end exam process.

Adjusting the Search criteria

When selecting a DICOM Worklist dataflow or Query/Retrieve,
search criteria can be set for the system to use when searching
the database.

1.
2.

Press CONFIG and log on as administrator.

Select the Connectivity category and Dataflow subgroup.
The Dataflow sheet is displayed (see Figure 8-38).

Select a DICOM Worklist dataflow or the Query/Retrieve
dataflow.

Select the Worklist or Query/Retrieve device in the
Selected devices pane and press Properties.

The Properties window for the selected DICOM device is
displayed.

Press Search criteria.

The Search criteria window is displayed.

Select a Search criteria from the Select tag pull-down
menu.

Enter a value if required or leave blank if not to be used.
This entry is case sensitive and must match exactly.

Press Add to list.
Press OK to close the Search criteria window.
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COHHECTIVITY

| Dicom i

clist properties

Search Criterias
1

Imaging

[ Addto List

[ Cancel

1. The dataflow sheet
2. The Properties window for the Worklist device.
3. The Search criteria window

Figure 8-38: Adjusting the Search criteria

Checking the connection to the DICOM server

1. Inthe Dataflow sheet, select the DICOM device to verify the
connection to.

2. Press Check.
The verification process may takes several seconds.
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» A green check mark is displayed in front of the DICOM
device if the verification is successful.

» Ared cross is displayed in front of the DICOM device if
the verification failed.

Data management

Scanner’s dataflow configuration

1.
2.

3.
4.

5.

Press CONFIG and log on as administrator.

Select the Connectivity category and Dataflow subgroup.
The Dataflow sheet is displayed.

Select a DICOM server dataflow.

Press CONFIG to exit. Press OK in all messages appearing
under exit.

Reboot the scanner.

Performing a study

Online scanner

Create a new patient and perform the examination in a
usual manner.

During the examination images are temporarily stored in
the local buffer on the system.

At the end of the study press END EXAM on the Control
panel.
The save images dialogue window is displayed.

9 Question
Unsaved image(s).

Which do you want to save ?

C A ) [ selst

Figure 8-39: The Save images dialogue window
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3. Press All to save all images on the DICOM server or press
Select to display the Image review screen where to select
specific images to be saved.

The images are transferred to the server via the DICOM
spooler.

4. Press ALT+S to display the DICOM spooler (see "DICOM
spooler" on page 232 for further details).

Offline scanner

When working offline the images are stored in the DICOM
spooler. Images can be sent to the DICOM server when
re-connecting the system to the network.

To save images acquired offline on the DICOM server:

1. With the scanner connected, press ALT+S to display the
DICOM spooler.

2. Select one or several studies in the DICOM spooler
window.

3. Press Resend.
The images of the selected studies are transferred to the
DICOM server.
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Export/Import patient records/examinations

AN

Patient records/examinations from the local archive on one
system (Vivid i or EchoPAC PC) can be exported to the local
archive on another system via a removable media. Patient
records/examinations from the local archive can also be
exported directly to a remote archive (Echo server, DICOM
server or EchoPAC PC depending on the environment). In
addition patient records/examinations from a remote archive
(Echo server or EchoPAC PC depending on the environment)
can be exported to a removable media or to a DICOM server.
Database information (patient and report archives) can be
exported with or without images. No data is deleted from the
source archive when exporting data unless the command
Delete selected patient(s) after copy is checked in the Export
patient window (see Figure 8-41, page 211).

Similarly, patient records/examinations from the local archive
on one system can be imported to the local archive on another
system via a removable media. Database information can be
imported with or without images. No data is deleted from the
source archive when importing data. In addition patient records
from a removable archive can be imported to a remote archive
(Echo server).

If an examination is opened, it must be closed before performing
Export/Import of patient records/examinations to guarantee that
all data is included in the transfer.

CAUTION
Exporting patient records/examinations
1. Insert a blank formatted (see page 320) removable media
in the drive.
2. Press PATIENT on the Front panel, then select Patient List.
The Search/Create Patient window is displayed
(Figure 8-12, page 169).
3. Select the source archive in the Dataflow field:
» LocalArchive-Int.HD: exports data from the local
archive.
« RemoteArch-RemoteHD: exports data from an Echo
server.
4. Press Export in the Search/Create Patient window.
Vivid i User's Manual 209
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The Export dialogue window is displayed.

EXPORT

From To

Local Archive - Int. HD Removeable MOD Archive |_

To change source press cancel and
change current dataflow

=0 o)

Figure 8-40: The Export Dialogue window

5. Select one of the following destinations from the
Destination drop-down menu:

 Removable MOD Archive: exports raw and DICOM (if
present) data to a removable MOD.

» Pure DICOM MOD525: export DICOM data only to a
removable MOD.

* Removable CD Archive: exports raw and DICOM (if
present) data to a CD-R.

* Pure DICOM CD-R: export DICOM data only to a CD-R.

 Remote Import/Export Archive: exports raw and
DICOM (if present) data to an Echo server (network) or
EchoPAC PC (direct connect or network).

e Pure DICOM Storage: exports DICOM data only to a
DICOM server.

» Excel file: exports data to a spreadsheet. The excel file
is stored in the location defined in the Sublevel Tools in
the Configuration package (see page 214).

e HL7: exports examination results to the “Vivid HL7
Gateway”, which “feeds” the results to HIS through HL7
protocol. M&A and diagnosis-codes are stored as an
Excel file, reports are stored as CHM-files.

The file path to the shared volume on “Vivid HL7
Gateway” must be pre-configured in the Sublevel Tools
in the Configuration package (see page 215).

* DICOM Print: prints images to a DICOM printer via
DICOM spooler.

« MPEGvue: exports examinations to MPEGVue format
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readable from a regular computer. Ultrasound images
are stored as MPEG, and saved reports as CHM-files.
The export destination must be configured (see
page 213).
6. Press OK.
The Export patient window is displayed (see Figure 8-41).

GEMSI - Ultrasound 3SRS Mi 1.0 HR 95
15/11/04 18:05:56 ADM Cardiac Tis 0.8 15/11/04 18:19:16

Operator Login
EXPORT PATIEHNT- Removable MOD 525 ey v

Dataflow
Hame DB CDDVD
Images Wi27.0.0.1\CDRW

Last Hame | patientD J

First Hame: | Birthdate | ddimmivyyys  Age
Sex female male

Echolab ] Born between = Image disk

Diagn. code ’— Exam between F Today Capacity 4.4GB

Patient List 16 records fetched of total 16 (_| Show All) free space 2.1GH

Images Demo 020202 02011902 46.5 %
Images Some 370 B
Spooler
Status READY
Jobs 0
Import
Delete selected patient(s) after copy v| Copy Images FreeDisk 43.0 GB
Copy only exams with on-line images Selection 91.1 MB

Export from Operator

Copy

Select All

Figure 8-41: The Export patient window

7. Search and Select the patient records/examinations to
export in the Patient list.
The following selection methods can be used:

» Press and hold down SHIFT while selecting patient
records/examinations to select several consecutive
items at a time.

» Press and hold down CTRL while selecting patient
records/examinations to select several discrete items.

* Press Select all in the Export patient window to export
all patient records.

Press More to dis- » Press Today to display today's examinations and select
play the extended the actual examinations.

Export patient - , . .
w’iﬂ‘;giffﬂl% » Fill in the Exam between field to display the patient
sary. records done during a specific time period and select the

actual records.
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» Fill in the Born between field to display the patient
records of patients born during a specific time period and
select the actual records.

Adjust the following settings (if available) as desired:

» Delete selected patient(s) after copy

 Copy images

» Copy only exams with on-line images: when checked

only selected examinations with accessible images will
be copied.

Press Copy.

If one or more patient examination is already present in the
destination archive the Export/Import conflict window is
displayed (see Figure 8-42). For each conflicting item,
select:

Keep: to keep the existing examination in the destination
archive.

Replace: to replace the existing examination with the
corresponding item in the source archive.

IMPORT-EXPORT CONFLICTS

L

Images Demao 020202 15/02/2002
Images Demo 020202 21/02/2002

Images Demo 020202 03/02/2003
Images Demo 020202 24/04;2003

Figure 8-42: The Export/Import conflict window

Press OK to resume export.

A progress indicator is displayed. When done a status
window is displayed showing the number of patient records
that have been successfully exported.

10. Press OK.
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A check mark is displayed in the Copied field in the Export
patient window for each item exported.

A status message is displayed for each item exported.
Make sure that the operation was successful for each item
exported.

11. Press Done in the Export patient window to complete the
process.

Donotejectthe CD  12. Press ALT+E to eject the disk.
using the button on The Eject device menu is displayed.

the CD drive. . -
Eject Device

CDOYD Writable (Eh)

514 MO Disk (G

Figure 8-43: The Eject device menu

13. Select the relevant media.
The selected removable media is ejected.

Export Configuration

The destination for Export of patient records to Excel, HL7 and
MPEG must be configured prior to use. This is done from the
Dataflow sheet in the Configuration package. To display the
Dataflow sheet:

1. Press CONFIG and log on as administrator.

2. Select Connectivity category and Dataflow subgroup.
The Dataflow sheet is displayed (Figure 8-3, page 161).

3. Select the dataflow Misc Export in the Name pull-down
menu.
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COHHECTIVITY

Detauft

Imaging MeasText Report Connectivity System Admin Service

Figure 8-44: The Dataflow Sheet

Configuring an Excel Export

1. Select the Excel storage device in the Selected devices
pane and press Properties.
The Excel properties window is displayed.

Excel Properties

®, Binamy

Figure 8-45: The Excel properties window
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Remote paths of
network volumes
must be entered
once in the Remote
Path field before
they can be selected
from the Destina-
tion pull-down
menu.

Remote paths of
network volumes
must be entered
once in the Remote
Path field before
they can be selected
from the Destina-
tion pull-down
menu.

2. Selectaremovable media or a network volume remote path
as the destination in the Destination pull-down menu.

3. Select OK and press CONFIG.

Configuring an HL7 Export

1. Select the HL7 device in the Selected devices pane and
press Properties.
The HL7 properties window is displayed.

HLT Properties

 Binary

Include Repart

Figure 8-46: The HL7 properties window

2. When configuring this feature for the first time, the path for
the HL7 export destination must be entered in the Remote
path field (format: \\server-name\share-name).

3. Select OK and press CONFIG.

Configuring an MPEGVue Export

1. Select the eVue device in the Selected devices pane and
press Properties.
The eVue properties window is displayed (Figure 8-4,
page 162).

2. Selectaremovable media or a network volume remote path
as the destination in the Destination pull-down menu.

Check the options as required.
4. Select OK and press CONFIG.

w
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Importing patient records/examinations
1. Insert the removable media of the source archive in the
corresponding drive (MO drive or CD-ROM).

2. Press PATIENT on the Front panel, then select Patient List.
The Search/Create Patient window is displayed
(Figure 8-12, page 169).

3. Select destination archive in the Dataflow field:
» LocalArchive-Int.HD: imports data to the local archive.

* RemoteArch-RemoteHD: imports data to an Echo
server (network) or an EchoPAC PC (direct connect).

4. Press Import in the Search/Create Patient window.
The Import dialogue window is displayed (see
Figure 8-47).

IMPORT

From To
Removeable MOD Archive r Local Archive - Int. HD

To change destination press cancel and
change current dataflow

[Cane o)

Figure 8-47: The Import Dialogue window

5. Select one of the following source archive from the Source
drop-down menu:

« Removable MOD Archive: imports raw and DICOM
data (if present) from a MOD.

e Pure DICOM MOD525: imports DICOM data only from
a MOD.

* Removable CD Archive: imports raw and DICOM data
(if present) from a CD-R.

* Pure DICOM CD-R: imports DICOM data only from a
CD-R.

* Remote Import/Export Archive: imports raw and
DICOM (if present) data from an Echo server (network)
or EchoPAC PC (direct connect or network).

* Query Retrieve: imports data from a DICOM server.

6. Press OK.
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The Import patient window is displayed (see Figure 8-48).
GEMSI - Uktrasound ISRS MI 1.0
15/11/04 12:25:24 ADM Cardiac Tis0.8 15/M1/04 12:28:51
Operator Login
IMPORT PATIENT - CO/DVD Archive More ADM
Dataflow
Name DB CDDVD
Images W127.0.0.1\CDRW

Last Hame J Patient ID J
First Name ] Birthdate ] (dd/mmiyyy) Age
Sex Female male
Image disk
Patient List 6 records fetched of total 6 { _| Show All) Capacity 702.8 MB

= = = = Free space 315.2 MB
Last Name First Name Patient ID Birthdate Exam Date | Copied Status Msg

Smith John 1234567 16/07H938
Doe Jane 33445566 121071936
Smith WMaria 778934567 20H0NB2T 5.2
= Hansen James 55443322111 19/061920
20/07/2004 Spooler

Status READY
Jobs L]

Import

| Copy Images FreeDisk  45.1GB

Selection 268.7 MB

Import to Operator

Copy

Select All

Figure 8-48: The Import patient window

7. Search and select the patient records to import in the
Patient list.
The following selection methods can be used:

» Press and hold down SHIFT while selecting patient
records/examinations to select several consecutive
items at a time.

* Press and hold down CTRL while selecting patient
records/examinations to select several discrete items.

» Press Select all in the Import patient window to export
all patient records.

Press More to dis- » Press Today to display today's examinations and select
play the extended the actual examinations.

Import patient . , . .

mport patien « Fill out the Exam between field to display the patient

window if neces- . e .
sary. records done during a specific time period and select the

actual records.

* Fill out the Born between field to display the patient
records of patients born during a specific time period and
select the actual records.

8. Adjust the following settings as desired:
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» Copy images

* Copy only exams with on-line images: when checked
only selected examinations with accessible images will
be copied.

Press Copy.

If one or more patient examination is already present in the
destination archive the Export/Import conflict window is
displayed (see Figure 8-42). For each conflicting item,
select:

Keep: to keep the existing examination in the destination
archive.

Replace: to replace the existing examination with the
corresponding item in the source archive.

IMPORT-EXPORT COHFLICTS

Images
Images
Images
Images

Demo
Demo
Demo
Demo

020202 15022002
020202 2170252002
020202 03702:2003
020202 24104:2003

Figure 8-49: The Export/Import conflict window

Press OK to resume import.

A progress indicator is displayed. When done a status
window is displayed showing the number of patient records
that have been successfully imported.

10. Press OK.
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11.

A check mark is displayed in the Copied field in the Import
patient window for each item imported.
A status message is displayed for each item imported.

Make sure that the operation was successful for each item
imported.

Press Done in the Import patient window to complete the
process.
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Disk Management

When moving or
copying files a copy
of the patient ar-
chive is also created
on the media.

When using this
setting, the images
location displayed
in the Examina-
tion list screen is
the selected destina-
tion for the copy op-
eration, even if the
images are still
present on the local
hard drive. When
reviewing the exam,
the original images
is retrieved from the
local hard drive as
long as they are
available there.
When the images
are deleted from the
local hard drive by
the auto-purge
function, the copied
images are re-
trieved.

The Disk management function allows the user to manage hard
disk space while maintaining the patient database on the
system. The Disk management function can be used to move,
copy or delete images and reports from the oldest patient
records (configurable). The Disk management function has
also an auto-purge feature that automatically deletes images
and reports that have already been copied if the local hard disk
is approaching its capacity limit.

Three different disk management scenarios are possible
depending on the system configuration:

* Moving Files: the user runs the Disk management function
on a regular basis to move images and reports from older
patient records to removable media or to a network volume.
Using this setting, moved images and reports are deleted
from the local hard drive and copied to the specified
destination. This scenario prevents the local disk to fill up
and keeps images and reports from the most recent patient
records on the local disk. Using this scenario, the user can
control what should remain on the system while keeping the
disk free space at an operational level.

e Copying Files: the user runs the Disk management
function on a regular basis to copy images and reports from
older patient records to removable media or to a network
volume. To prevent the local disk to fill up, the auto-purge
function automatically deletes files that were previously
copied when the disk free space has reached the minimum
allowed limit. This scenario lets the system automatically
manage the disk space on the system.

» Deleting Files: the user runs the Disk management
function on a regular basis to delete images and reports
from older patient records.

Ensure that you have established a data management protocol
for your office/institution. The user MUST manage the
removable media used when running Disk management by
keeping a log and by creating a media filing system.

A person should be in charge of performing the process. The
Disk management system can be set up so that a reminder is
displayed at a regular time span.
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Configuring the Disk management
function

Configuration of the Disk management system can only be
done by user with administration rights.

1. Press CONFIG.
If required, log on as administrator.

2. Select the Admin category.
3. Inthe Admin category, select the sheet Data Management.

ADMIN

[ Disk Management gy

@ Reminder Interval Every

Manage files Older
SM_CPY_INFO

O

Operation & Copy . Move . Delete

@Eslinalinn Device 5 1/4 MO Disk  (G3)
Remote Path

Imaging MeasText Report Connectivity System Admin Service

Sets the reminder time interval for running Disk management
Sets the files to be managed based on the examination dates
Sets the Disk management to copy, move or delete images
Sets the destination device

A wnNPE

Figure 8-50: The Disk management sheet

Disk management schedule settings

1. Nextto Reminder interval, specify the number of
days/weeks you want the system to prompt you to perform
disk management. This setting should be set based on the
activity of your office/institution. If None is selected, no
reminder is displayed.
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To be able to select a
network shared
folder in the Desti-
nation device
field, its path must
have been entered
once in the field
next to Remote
path.

AN

Disk management settings

1. Select a number of days, weeks or months or a specific
date next to Manage files older than. Only files older than
the specified setting are copied or moved. If None is
selected, all files are copied or moved.

2. Nextto Operation, select one of the following options:

» Copy: the images and reports from the examinations
older than the specified setting defined in step 1 are
copied to the specified destination. After using this
setting, the files exist in two locations, the local hard
drive and the media used to copy to.

* Move: the images and reports from the examinations
older than the specified setting defined in step 1 are
copied to the specified destination, verified and then
deleted from the local hard drive. After using this setting,
the files exist in one location, the media used to move
the files to. They are removed from the local hard drive.

» Delete: the images and reports from the examinations
older than the specified setting defined in step 1 are
deleted from the hard drive.

Check Keep dates together to prevent the system from saving
examinations with same date on different removable media.

Destination device settings

1. Nextto Destination device, select a removable media or
a network shared folder.

If using removable media, it is recommended to use dedicated
media to the Disk management process. Removable media used

CAUTION for data backup must not be used when performing Disk
management.
Do not use the same removable media on several systems.
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Running the Disk management function

The Disk management function can be run at any time. In
addition, the user may be prompted to run Disk management if
the time since the last Disk management operation performed
has reached the setting for the Reminder interval (see

page 221), or if the local hard drive is about to reach its
capacity limit.

Disk management manual start

1.

Press PATIENT on the control panel, then select Patient list.
The Search/Create patient window is displayed.

In the Search/Create patient window press More to display
additional menu options and select Disk management.
The Disk management welcome screen is displayed
(Figure 8-51). The Disk management operation either
copies, removes or deletes files from the local archives
depending on the Disk management configuration (see
page 221). Make sure that the correct configuration is set.

leted From lacal HD when

Figure 8-51: The Disk management welcome screen

3.

Press Next.

The Storage size information window is displayed

(Figure 8-52). Verify the information displayed. If using
removable media, the operation may require several
media as specified on the screen. Make sure to gather the
necessary number of disks.
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Infarmation

ize and prepare blank disks

SM_MEEDED:_

|' Prev | | Cancel

Figure 8-52: The Storage size information window

The media does not 4. Insert a removable media into the specified drive.

need to be format- 5. Press Next.
fed. The Copying files window is displayed (Figure 8-53).

|' Cancel

Figure 8-53: The copying files window

The system automatically formats and labels new disks. If
the media contains backup or export data, a Warning
window is displayed.

6. Select one of the following options:
» Cancel: the Disk management process is stopped.
» Eject: the media is ejected, a new media must be
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inserted to resume the Disk management process.

* OK: (Export disk only) the export data on the disk is
deleted and the Disk management process is resumed.
This choice is not available if the disk contains backup
data.

The information displayed on the Copying files window is
updated while the files are being copied.

7. If more than one media is necessary the filled media is
ejected and a dialogue window is displayed asking the user
to label the ejected disk and insert a new media. Press OK
after the new media is inserted. The operation is resumed.
When all the files are copied, the media is automatically
ejected.

8. Press Next to continue.
The Summary window is displayed (Figure 8-54), showing
a list of the disks used.

EZ Space Management Wizard Completed

Print Summary
etlileﬂ Summary

Figure 8-54: The summary window

» Select Print summary to print the list for archiving
purpose.

» Select Detailed summary to display the list of the
patient records copied.

9. Make sure that all media are physically labeled according
to the list displayed in the Summary window. The media
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A

DANGER

JAN

CAUTION

label should also have an identification of the system the
Disk management was run from.

10. Press Done to complete the Disk management operation
and file the media.

Data Backup and Restore

The Backup/Restore function enables the user to:
» Copy/Restore the patient archive.

* Copy/Restore the system configuration. The Copy/Restore
system configuration feature enables the user to configure
several units with identical presets, providing that the units
have the same software version.

To minimize accidental loss of data, perform backup of the
patient archive stored on the local hard drive at least once a
week.

GE Medical Systems is not responsible for lost data if the
suggested backup procedures are not followed and will not aid
in the recovery of lost data.

There is no backup function for the images or reports (no
creation of a safety copy). For long-term storage, images and
reports should be moved to removable MOD or to a network
shared folder using the Disk management procedure (see
page 220).

DO NOT use the local hard drive for long-term image storage.

The backup of the patient archive on the hard drive and the
system configuration is done from the configuration
management package as described on page 227.

Data from Backup/Restore disks may be restored to the local
hard drive using the Restore procedure as described on
page 230.

Only users with administration rights (see page 331) have
access to the backup/Restore function.
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Backup procedure

1. Press PATIENT on the control panel, then select Patient list.
The Operator login window is displayed.

2. Select the operator with administration rights, enter the
password and press Log on.
The Search/Create patient window is displayed.

3. Inthe Search/Create patient, select the dataflow Local
Archive - Int. HD (Figure 8-55).

Dataflow Local Archive - Int. HD

Figure 8-55: Dataflow selection for backup

4. Press CONFIG.
5. Select the category Admin.
6. Select the Backup sheet (Figure 8-56).

ADMIN

[Backup

Archive to backup Last successful
¥| Patient Archive 13082004

¥| System Configuration Success 13/08/2004

Destination Device 5114 MO Disk  (G:)

Remote Path

Imaging Meas/Text Report Connectivity System About Admin Service

Figure 8-56: The Backup sheet

7. Inthe Backup sheet, select one of the following options:
» Patient archive: to backup the patient records.

» System configuration: to copy system settings and
user presets.
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To be able to select a
shared network
folder, the path (of
type: \ \serv-
er-name \ share-na
me) must be entered
once in the Remote

8. Select a removable media or a shared network folder as
destination.

9. If the backup is done to a removable media, insert a
dedicated media in the drive.

10. Select Start backup.
The following situations may occur:

Path field. ) ] o

* The system is checking that the removable media is
inserted. If not, a dialogue window is displayed
(Figure 8-57) prompting the user to insert a media.

Information
Q There is no media inside the tray.
Ingert media.
Figure 8-57: Insert media prompt
Insert the media and select OK.

» The system is checking if the media needs to be
formatted. If yes, the media is automatically formatted.
An Information window is displayed (Figure 8-58)
showing the media label.

Information &)
e Media was successfully formatted with label
2906040257 c
Figure 8-58: Media formatted with label
Write down the label and select OK.

» The system is checking if there is already a backup copy
on the media. If yes, a dialogue window is displayed
(Figure 8-59) asking the user if the backup should be
replaced.
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Current media [M27.0.0.1MO0D525] contain
previous Backup information
overwrite ¥

[ cancel |

Figure 8-59: Replace backup prompt

When this prompt appears, select one of the following
options:
» Select OK to replace the existing files and begin backup.
e Select Eject to replace media and resume backup.
» Select Cancel to abort backup.

11. During backup, Progress windows are displayed
(Figure 8-60), showing the current operation being
performed.

Information

o Backing up patient archive

Information

o Backing up system configuration

Figure 8-60: Backup progress windows

12. Atthe end of the process, the media is ejected and the
Backup completed window (Figure 8-61) is displayed.

Information

o Backup is completed

Figure 8-61: Backup completed window

Select OK.
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The Backup result is displayed on the Backup sheet
(Figure 8-62).

Archive to backup

v| Patient Archive Completed

v| Systemn Configuration Completed

Figure 8-62: Backup result

13. Make sure to physically label the media. An identification of
the system should also be noted on the media and a
backup log should be kept.

File the media in a safe place.

Restore procedure

1. Press CONFIG.

2. Select the category Admin.

3. Select the Restore sheet (Figure 8-63).

ADMIN

[Restore |

Archive To Restore
v| Patient Archive

System Configuration
Custorn Report Template
User M&A Parameters
Customn Annotations
Stress Template
Connectivity Configuration
Others

Imaging Presets

#; Backed up copy Source Device 51/4 MO Disk  (G3) ‘

_ Factory Defaults Remote Path

[Restore Now

Imaging MeasText Report Connectivity Systemn About Admin Service

Figure 8-63: The Restore sheet

4. Inthe Restore sheet, select one of the following options:
» Patient archive: to restore the patient records.
» System configuration: to restore all system settings
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and user presets.
OR

» One or several System configuration items to restore
parts of the system settings and user presets (see
Figure 8-63).
5. Make sure that Backed up copy is selected.

6. Select the appropriate Source device.

The Restore procedure OVERWRITES the existing data on the
A local hard drive. Make sure to select the correct device.
CAUTION
7. If restore is done from a backup on a removable media,
insert the media in the drive.
8. Select Restore now.
Depending on the selection, one or two Restore
confirmation windows are displayed (Figure 8-64):
Warning [ x| Warning &
Yy T e v R
W27.0.0.11MOD525, 2
| — e a— T
Figure 8-64: Restore confirmation windows
9. Ensure that the correct source is selected an select OK.
The selected items are copied to the systems. If items from
the system configuration are restored the system needs to
be rebooted. The Reboot system window is displayed
(Figure 8-65).
Warning
A Reboot to activate new settings
Figure 8-65: Reboot system prompt
10. Select OK to reboot the system.
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DICOM spooler

DICOM spooler displays the current DICOM output jobs. The
jobs may be Storage, Print, Modality Performed Procedure
Step or Storage Commitment. The DICOM spooler is used for
checking the current job's status when a job is saved or when
the total spooler status on the right of the Archive windows
displays an error.

From the DICOM spooler the user can also:

» Delete non-active jobs

 Resend a job that has failed or is in hold

* Send ajob that has failed or is in hold, to a new destination.
The job's status displayed in the DICOM spooler window can
be:

* Pending: the job is complete, waiting to be active.

* In hold: the job is incomplete, waiting for more images.

* Append: the job is connected to the destination device but
is waiting for more images (Direct store function).

» Active: the job is complete and connected to the
destination device.

» Failed: the job is complete but one or more images failed to
transmit to the destination device.

* Done: the job is saved to the destination device. The jobs
that are done are removed from the spooler after a while.

Starting the DICOM spooler

1. On the alphanumeric keyboard, press and hold down the
ALT key and press S.
The DICOM spooler window is displayed (see
Figure 8-66).

The DICOM spooler window is automatically updated every
minute. Press Refresh to update the information displayed at
any time.
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DICOM JOB SPOOLER

|' Refresh |

Only non-active
jobs can be deleted.

Only jobs that
failed or are in hold
can be resent.

Delete... Send To... Select All

Figure 8-66: The DICOM job spooler window

Deleting a job

1.

2.
3.
4.

Trackball to the job to delete in the DICOM job spooler
window.

Press SET.
Trackball to Delete.
Press SET.

Resending a job

1.

Trackball to the job to re-send in the DICOM job spooler
window.

Press SET.
Trackball to Resend.
Press SET.
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Sending a job to a new destination

Only jobs that 1. Trackball to the job to send in the DICOM job spooler
failed or are in hold window.
can be sent to a new 2 = —_—
destination. : ress SET.
3. Trackball to Send to....
4. Press SET.
A dialogue window is displayed.
5. Select the new destination from the Destination popup
menu.
6. Trackball to Send.
7. Press SET.
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Introduction

The Vivid i system enables the creation of patient and
examination reports containing measurements, images and
analysis that were made during the examination. The layout of
the reports is defined by generic templates delivered with the
system. Custom templates can also be made.

Saved reports are read-only. Therefore it is recommended that
the data be carefully reviewed before the report is saved. Use
the worksheet (see page 147) to facilitate the review and
adjustment of data before generating a report. The final report
can be printed on a regular laser printer.
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Creating a report

Reports summarize data obtained in the examination. They can
contain data and images.

Once generated, the report can be viewed, images can be
added, wall segment diagrams can be assigned, and text can
be entered in the free text fields. All other information must be
changed from the Patient information window and the
Worksheet screen.

Working with the report function

1. Press REPORT.
The default template for the current examination is
displayed (see Figure 9-1). The information entered during
the examination in automatically filled out (e.g.
demographic, Diagnosis, Comments etc.)
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~ Preview

Cardiac report: Complete

Images, Some Inage 1

=
12 GE Wingmed Ultrasound
Development

Image 3

1. Assigned keys
* Print
« Store
* Retrieve
« Template
« Designer

MORE menu

* Save as
* Delete

Figure 9-1: The Report screen and assigned keys
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The Template selec-
tion menu can be
configured to dis-
play only the tem-
plates of interest

To choose another report template

1. Press the assignable TEMPLATE.

The Template selection menu is displayed showing the
available report templates organized by application.

2. Do one of the following:
» Select a template from the current application template

(see page 259). list.
» Select another application and select the desired
template from the sub-menu displayed.
Note: From a sub-menu, select Back to return to the
current application template list.

The selected template is displayed on the screen.

Note: After selecting a different report template the selected

template becomes the default template which will be selected

next time

To change patient information

1. Trackball to heading of the information to change.
The trackball marker is changed to a hand with pointing
finger M.

2. Press SET on the Trackball area.
The original location of the data is displayed.

3. Change the information entered if required.

4. Press REPORT when completed.

To add an image to the report

Images are inserted in the report by dragging a selected image

from the clipboard into an Image container in the report.

1. Trackball to the Image of interest in the Image clipboard.
2. Press and hold down the SET key, and using the trackball,
drag the selected image in the Image container in the

report.

3. To move images between image containers, press and
hold down the SET key, and using the trackball, drag the
selected image to the new location.

4. Toremove an image from the report, press and hold down
the SET key, and using the trackball, drag the selected
image back to the clipboard.
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To print a report

Only members of the user group "Cardiologist" are allowed to
print a report (see page 331).
1. Press PRINT.
The report is printed on the default printer. A status window
is displayed showing the printing process.
For printer configuration, see Chapter 11, "Peripherals” on
page 279 .

To store a report

Only members of the user group “Cardiologist” are allowed to
store a report (see page 331).
1. Press STORE.

The report is stored in the Report archive.

A confirmation window is displayed when completed.

2. Press OK.

Alternative storage

Reports can also be saved in a user-defined locations in the
following formats:

* Compiled HTML (.CHM) files: readable from any web
browser.

* Portable Document Format (.PDF) files: readable with
Adobe Acrobat reader (not available on EchoPAC PC).

1. Press MORE.
The additional controls are displayed (Figure 9-1).

2. Press SAVE As.
The Save as dialogue window is displayed.

3. Select the destination folder from the Save in pull down
menu.
The default location is the Export folder.
The Report archive folder is selected by default.
The default name for the report is of type:
<exam DICOM UID>

4. Select PDF or CHM format from the Save as type pull down
menu.

5. Press SAVE.
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Retrieving an archived report

1. Press RETRIEVE.
A list of the available reports for the actual examination is
displayed.
The default name for a report is of type:
<template type>_<store date>_<store time>
To display the current report, select Show active exam.

2. Trackball to the report to retrieve.
3. Press SET.

Deleting an archived report

Only members of the user group “Cardiologist” are allowed to
store a report (see page 331).
1. Press MORE.
The additional controls are displayed (Figure 9-1).
2. Press DELETE.
A list of the available reports for the actual examination is
displayed.
The default name for a report is of type:
<template type>_<store date>_<store time>
3. Trackball to the report to delete.

4. Press SET.
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Direct report

Direct report enables the user to insert comments at any time
during the examination that will be part of the final report.

Direct report provides also an overview over the measurements
completed.

Creating comments
1. Press UPDATE MENU.

2. Select Direct report (see Figure 9-2).
3. Inthe Direct report screen, select the comment type.
4. Type your comments in the Text field.
5. To add a measurement in the comment, double-click a
measurement in the Measurement overview field.
1. Open Direct report System Menu
2. Select the type of information v
3. Createlinsert pre-defined text 1
4. Text field HEgRETopeEHng,
5. List of measurements completed Direct Report [ msertText.. <(3)
6. Exits the Direct report el | @
Il ement
LVOT Diam 2.71 cm ]
SV MOD A4C 156.81 mr— [5
LVEF MOD A4C 35.56 %
SV A-L A4C 170,65 mi
EF A-L A4C 42,84 %
LVESY MOD A4C 28411 n
LVESY A-L A4C 227.71 ml
LVLs A4C 6.34cm
LVEDY MOD A4C 440.92 nf.
[ Done ;{‘:
Figure 9-2: The Direct report
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Inserting pre-defined text input

1. Select the insertion point in the Text field.

2. Select Insert text.
The Insert text window is displayed (see Figure 9-3).

Insert Text

-Hormal echo 7| LVEF Hormal
-Technically d... Cavity size Low normal
-Summary co... Global wall thi... Borderline

-Left ventricle Shape Mildly decreased
-Thrombus Global systoli... Mild to moderat...

-Mass {tumor) Hypo regional... Moderathy decre...
-Left atrium Akinetic regio... Moderate-to-sew...
-Right atrium y=kinetic re... Severely decrea...
-Right ventricle Akinesis with...
-Aortic valve B2l Hot well visua...

|' Delete | Close More >>

Figure 9-3: The Insert text window

The pre-defined text list is organized in a three level
hierarchy. Selecting one item in the first column displays
pre-defined text entries related to the selected text in the
second and third column.

3. Navigate through the pre-defined text list by selecting items
in the columns and double-click on the desired pre-defined
text to be inserted. If an entry in the third column is inserted,
the selected text in the second column is also inserted.
Press More>> to display the full text for the selected entry.

Creating pre-defined text inputs

This feature is described in "The Comment texts sheet" on
page 306.
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Report designer

1. Menu bar

The Report designer software package enables the user to
create report templates that best suit its needs.

Designing a report template consists of choosing the
information to display in the report (e.g. header, footer, logo,
patient information, images, measurements etc.) and arrange it
in the report viewer.

The Report designer function is based on the information
container concept: each type of information is included within a
container with parameters that can be configured (size, color,
font properties, information to display etc.)

Accessing the Report designer

1. Press REPORT on the Control panel.
The Report screen is displayed.

2. Press DESIGNER.
The Report designer screen is displayed with the selected
template in the Report template design area (see
Figure 9-4).

Report designer overview

. File Edit Insert Preferences
2. Report template design area
Cardiac report: Cu%te

Mame
Patient Id

Arge
Birthdate
Height

Figure 9-4: The Report designer screen
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The menu bar

The File menu

Menu Description

« New: start working on an new template

» Save: save the template using the same name. Factory
report templates cannot be overwritten.

» Save as: save the template using a new name.

« Page setup: define printing orientation and
header/footer for the printed report.

* Print Preview: display a print preview of the report
template.

« Exit: exit the Report designer and returns to the report
function. The user can choose whether to save the
updates or restore the original template.

The Edit menu

Menu Description

» Delete: remove the selected object from the report
template.

« Undo: restore the previous state of the report template.
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The Insert menu

Menu

Description

* Page Break: insert a new page in the report template.

* Table: configure and insert a table in the report
template.

* Logo: select and insert a logo to the report template.

« Archive info: select and insert data from the following

categories:

Patient information

Exam information

Site information

Anatomical graphics: select and insert an

anatomicalgraphic (cardiac, vascular or TEE).

« Image: create a container for the display of ultrasound
images.

« Wall motion analysis: insert a container for the display

of Stress Echo analysis results (cut planes Bull's eye

and scoring table).

Measurements: insert a container for the display of

measurements and calculations. When creating a

measurement container, the user is prompted through a

configuration procedure enabling the selection of mode

specific measurements and/or calculations.

Text field: insert a container where the user can write in

the report.

Fixed text: insert a container with static text. The text

typed during the creation of the container will be

displayed in the report.

The Preferences menu

Menu

Description

« Page color: sets the default background color for the
template page.
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Designing a report template

Starting template designing
1. Start the Report designer (see page 244).

2. Press File and select New to display a blank page or use
the current report template as basis template.

Setting the layout preferences

Adjusting the report page color background
1. Press Customize and select Page Color.
The Color selection window is displayed.

2. Select the desired color.
3. Press OK.

Header and footer in the printed report
This function is described on page 256.

Inserting an information container in the
report template body

The different type of information to be included in a report are
grouped in information containers. Designing a report template
consists in inserting and configuring the different information
containers in the template page in an ordered manner.

Information containers can be inserted either:

« Directly into the report template body: this procedure does
not allow side-by-side insertion, the information container
will normally cover the width of the report template page.

«  Within a table: this procedure allows side-by-side insertion
of several information containers.

Inserting a table

1. Pressthe Left mouse button at the desired insertion point
in the Report template design area.

2. Press Insert and select Table.
The Container properties window is displayed (see

Figure 9-5).
3. Adjust the parameters as desired.
4. Press OK.

The table is displayed in the template.
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Note: To modify an inserted table, double-click in an empty
area in the table. A selection menu is displayed where the user
can add, delete a row or a column or open the Table properties
window.

Insert Table

Box Alignment Left Ho. of Columns 2 !_ Ho. of Rows

Width 550 Pixels Height 150 Pixels Border

Figure 9-5: The Table properties window

Inserting a logo

1. Provide the hospital logo in JPEG or Bitmap format onto a
CD or MO disk.

2. Select the location where to insert the logo (a table cell or
directly in the report template).

3. SelectInsert and Logo.
The Logo box is displayed.

Logo Box

Select a Logo

[import Logo |

Left Margin (%) Height

60 |Pts

Figure 9-6: The Logo box
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4. Select a logo, or if not available, select Import logo.
Browse and select the logo and select OK.

5. Specify the appearance.
6. Select OK.

Inserting fixed text

Fixed text is an entry that cannot be changed in the report (e.g.
hospital information).

1. Selectthe location where to insert the fixed text (a table cell
or directly in the report template).

2. SelectInsert and Fixed text.
The Fixed text box is displayed.

Fixed Text

Enter The Text Here

Box Properties

Border 0 !; Text Align Left r

Height 25 Pt Box Left Margin 1]

- [ Change Font

ok ) [ conce

Figure 9-7: The Fixed text box

3. Enter the text and specify the appearance.
4. Select OK.
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Inserting archive information

Archive information contains all the objects of the different
information menus (Patient, Exam, Study and Site Information).

You may display the archive information over two columns
using a table container as described below.

1. Insert a table for the archive information to the desired
location (a table cell or directly in the report template).

2. Select the first table cell.

3. SelectInsert and Archive information.
The Archive information box is displayed.

Archive Information Box

Heading

| | Box Properties I

Heading Link Hone |—

Patient Information Exam Information Site Information

Hame MaDate | Site Hame

[ Patient Id M Operid |_ M In=tallation Date
HAge M Operator Hame Fwiard
[Birthdate W Ref. Doc B Address
EHeight Ref. Doc. Hame B Phone
Eweight HDiagn.Phys. WFax

HEtedical History MDiagn.Phys. Hame E-mail

SEX HECounter B iodel
MAddress | HMTape | EManufacturer

J |' Cancel

Figure 9-8: The Archive information box

4. If desired, enter a heading and select a heading link from
the pull-down menu.

5. Select the Information parameters to be displayed in the
first cell.
Select Box properties to change the font, alignment,
appearance, etc.

6. Select OK.

7. Selectthe nexttable cell and repeat steps 3 to 6 to enter the
remaining archive information.
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Inserting an image container

1. Selectthe location where to insert the fixed text (a table cell
or directly in the report template).

2. Select Insert and Image.
The Ultrasound image box is displayed.

Ultrasound Image Box

Heading

280 Pts Height Border

Left Margin 0 Title Align Left |

_ - [ Change Font

C ok [ Comcel

Figure 9-9: The Ultrasound image box

3. If desired, enter a heading, set the container size and
specify the text appearance.

4. Select OK.

Inserting measurement containers

You may display the measurements over several columns
using a table container as described below.

1. Insert a table for the measurements to the desired location.
2. Select the first table cell.

3. Select Insert and Measurements.
The Measurement box is displayed.
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Measurements Box
Filter criteria
Heading Category Modes Qualifiers
Cardiac r v|20 Side
¥| MM Location

Parameter Type

Box Properties +| Measured v| Dop Fetus

v/ Calculated vivT

Measurements Selected measurements

+ M, Cardiac

[ >>Addall >>
| 2> Add >>
[ << Remowe <<

| << Remowe all <<

o) [ comeer

Figure 9-10: The Measurements box

4. Enter a heading (e.g. 2D).

5. Using the Filter criteria, define the type of measurements to
be entered (e.g. Cardiac, 2D, measured and calculated).
The Measurement list on the left side is updated.

6. From the measurement list, select the measurement to
insert and press Add. Both single measurements or a folder
may be added.

7. The list of the inserted measurements is displayed in the
Selected measurement list on the right side.

8. Press OK.

9. Select the next table cell and repeat steps 3 to 8 to insert
several measurements.
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Inserting text fields

Text fields are:
Containers for Referral reasons, Comments and Diagnosis

information.

Containers for free text, where the user can type

information in the report.

Select the location where to insert the text field container (a
table cell or directly in the report template).

Select Insert and Text field.
The Text field box is displayed.

Text Field

Heading

Display #. Ref. Reasons . Free Text1
 Comments _ Free Text 2
~ Diagnosis _ Free Text 3

_ Free Text 4

Width 192 |Pts Border

Left Margin 0 3 Title Align  Left

Figure 9-11: The Text field box

3.
4,

Enter a heading.

Change Font

_ Free Text 5
_ Free Text 6
J Free Text ¥
o Free Text 8

Change Font

From the Display field, select one of the following options:

» Referral reasons: displays the information entered in
the Direct report (see page 242) or in the Examination

list window.

« Comments: displays the information entered in the
Direct report (see page 242) or in the Examination list

window.
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» Diagnosis: displays the information entered in the
Direct report (see page 242) or in the Examination list
window.

» Free text 1-8: creates an empty free text container.
5. If desired, adjust the font settings for the header and data.

Inserting Wall motion scoring analysis
containers

Two different containers must be inserted for the Wall motion
scoring analysis:

A Wall motion scoring diagrams container (Cut planes or
Bull's eyes)

A Wall motion scoring table
Inserting Wall motion scoring diagrams container

1. Selectthe location where to insert the free text container (a
table cell or directly in the report template).

2. Select Insert, Wall motion analysis and select between
Cut planes and Bull’'s eye.
The corresponding Wall motion scoring box is displayed.

Cut Planes Wall Motion Score Box

Stress level

Select level number in stress protocol
{0 - non protocol wall motion Scoring)

Display parameters at level | wWmMSI
v vaMormal

Layout
width 580 | ptg Left Margin

Height 200 | pts Border

oK) [ cancel |

Figure 9-12: The Wall motion scoring box (Cut planes)

3. Adjust the parameters and select OK.

The scoring diagrams are inserted in the report template.
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Inserting Wall motion scoring diagrams container

1.

Place the cursor right below the Wall motion scoring
diagrams container.

Select Insert, Wall motion analysis and select Score
table box.
The Score table box is displayed.
Score Table Box
Box Properties
L ayout Border
1 column

Left Margin I}

Lt
2 columns _—
| Change Font |

ok ) [ comeet

Figure 9-13: The Score table box

3.

Adjust the layout parameters in the Score table box and
select OK.

The Score table is inserted in the report template.

Editing the information container

Resizing the information container

1.

3.

Move the Mouse cursor over the border of the container to
resize.

The mouse cursor is changed to a cross «}».

Press Left mouse button once.
The container is displayed with anchor squares on the
sides and at the corners.

Resize the container by dragging from the anchor points.

Editing the information container properties

Modifying the container’s specific properties
Move the Mouse cursor over the border of the container to
edit.

The mouse cursor is changed to a cross u}»
Double-click on the Left mouse button.

Vivid i User’'s Manual
2378958-100 Rev. 02

255



Report

The Container box is displayed.

3. Adjust the parameters specific to the selected container.
Note: Some information containers have additional
parameters that may be adjusted by selecting Box
properties.

Inserting a new page

1. Inthe template, position the Mouse cursor at the insertion
point.

2. Press the Left mouse button.
3. Press Insert and select Page Break.

Inserting header and footer

Header and footer may be defined to be displayed in the
printed report. The header and footer are not visible in the on
screen report.

To insert header and footer in the printed report:

1. Select File and Page setup.
The Page setup box is displayed.

Page Setup

Paper Orientation
Printer default r #; Portrait

+ Land=scape
Header and footer
Header {pnm}{c}{pid}riPage {cp} of {tp}
Footer Exam date: {exd}{r} Print Date: {prd}
v| Different for first page
Header

Footer {r} Print Date: {prd}

|_ | Cancel

Figure 9-14: The Page setup box

2. Adjust the printing orientation.

3. Define the header and footer for the printed report, by
typing text and entering the required variables listed in the
table below.
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Check Different on first page and create a specific
header/footer for the first page.

4. Select OK.
To check the display of the header and footer, select File
and Print preview.
Variable Description
{pid} Patient ID
{pnm} Patient name
{pdb} Patient date of birth
{exd} Examination date
{prd} Current date (printing date)
{prt} Current time (printing time)
{cp} Current page
{tp} Page count
{c} Subsequent entries are centered
{r} Subsequent entries are right aligned

Saving the report template

Replace an existing template

Factory templates cannot be overwritten.

1.

Press File and select Save.
A dialogue window is displayed asking for confirmation.

Select:
* Yes to save the report template
* No to discard the report template

» Cancel to go back to the Report designer without saving
the report template.

Save existing template with a new name

1.

Press File and select Save as.
The Save as template window is displayed.
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Save Template As

Template Hame

Figure 9-15: The Save as template window

2. Enter a name for the template.

3. Press OK.
The template is saved.

To exit the Report designer
1. Select File and Exit.
The Exit window is displayed.
2. Inthe Exit window, select one of the following:
* Yes: to save the report template and exit the application.

* No: to exit the application without saving the changes
made in the report template.

e Cancel: to return to the application.

Report templates management

This section describes:

»  Configuration of the Template selection menu.

» Deletion of user-defined report templates.

*  Export/import of user-defined report templates.

The report templates management is done from the Report
templates sheet in the system configuration package.

To access to the Report templates sheet:

1. Press CONFIG and select the Report category.
The Report category sheet is displayed.
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REPORT LOOKUP VALUES

Available Templates Report Template Menu

- [ Predefined templates Section  Cardiac
+ [gm Cardiac

[ General Imaging

[ 'mages

Adult-CEBT03-4-lmages
Adult-Complete
Adult-Complete-4-images
m Obstetrics and Gynecology 2 Adult-Medium

+
+
¥
+

[ Small Parts Adult-Medium-4-images
+ (@ Vascular Adult-S5hort
- (@ User-defined templates Adult-S5hort-Hmages
- (@ Cardiac Adult-Stress-Bulls-Eye
| My Report Adult-Stress-Cut-Views

! Adult-Valves
My Report 2 Adult-Valves-4Images

Pediatric-Cardiac-Complete

|' Delete
| [t Template |

import Templates |’Export Templates

Imaging Meas/Text Report ‘Connectivity Systemn About Admin Service

Figure 9-16: The Report template sheet

Configuration of the Template selection
menu

The Template selection menu displays the application specific
report templates that can be selected when creating a report.
The Template selection menu can be configured to display only
the templates of interest.

Inserting a template in the Templates
selection menu

1.

Press CONFIG and select Report.
The Report template sheet is displayed (Figure 9-16)

In the Available templates field (left field), select the
template to insert in the Template selection menu.

Next to Section, select the appropriate application.

Press the Right arrow button [ »__|.

The selected template is inserted in the Template selection
menu.

Note: Double-clicking on a template in the Available
template field will also insert the template in the Template
menu.
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Removing a template from the Template
selection menu

1. Inthe Report template menu field (right field), select the
template to remove.

2. Pressthe Left arrow button [« _|.

The selected template is removed from the Template
selection menu.

Note: Double-clicking on a template in the Available
template field will also insert the template in the Template
menu.

Sorting the templates in the Template

selection menu

1. Inthe Report template menu field, select the template to
move.

2. Press the Up or Down arrow buttons [A][v].
The selected template is moved accordingly in
theTemplate selection menu.

Deleting a report template from the system

Only user-defined report templates can be deled from the
system.

1. Inthe Available templates field (left field), select the report
to delete (Figure 9-16).

2. Press Delete.
A Confirmation window is displayed.

3. Select Yes to delete the report template.

Export/import of Report templates

User-defined report templates can be exported to a removable
media and imported from the removable media into another
system (Vivid i / EchoPAC PC).

Export of Report templates
1. Insert a removable media into the drive.

2. Press CONFIG and select Report.
The Report template sheet is displayed (Figure 9-16,
page 259).

3. Select Export Templates.
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The available user-defined templates are displayed in the
Export template dialogue window.

Export Templates

Select Target Device

S 14 MO Disk (G:) -

Figure 9-17: The Export template dialogue window

4.

8.

Select the templates(s) to export. Multiple selection can be
done using SHIFT or CTR key.

Select the desired removable media under Select target
device.

Press OK.

A Confirmation window is displayed.

Press OK.
The selected template(s) are exported to the removable
media.

Press ALT + E and select the media to eject.

Import of Report templates

1.

Insert the removable media with the report template(s) to
import.

Press CONFIG and select Report.

The Report template sheet is displayed (Figure 9-16,
page 259).

Select Import Templates.

The Import template window is displayed.
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Import Templates
Select Source Device

S 1)4 MO Disk (G0

o) " Cancel

Figure 9-18: The Import template window

4. Select the source device from the pull-down menu.

5. Press OK.
A Confirmation window is displayed.
6. Press OK.

The templates are imported into the system.
7. Press ALT + E and select the media to eject.
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Probe overview

The Vivid 1 ultrasound unit supports four types of probes:

Phased Array Sector

Linear Array

Curved Array (Convex)
Continuous Wave Doppler

Supported probes

Phased Array Sector probes

Probe Mode Intended use Technical data

3S-RS 2D mode Cardiology Frequency: 1.5-
M-Mode Coronary Foot print: 3.6 MHz
Color Flow | Transcranial 18 x 24 mm
CW Doppler | Abdomen
PW Doppler

7S-RS 2D mode Cardiology Frequency: 3.0-
M-Mode Pediatric heart | Foot print: 8.0 MHz
Color Flow | Coronary 15x21 mm
CW Doppler | Neonatal head
PW Doppler | Abdomen

Obstetrics

10S-RS | 2D mode Cardiology Frequency: 4.0-
M-Mode Pediatric heart | Foot print: 12.0 MHz
Color Flow | Coronary 10 x 14 mm
CW Doppler | Neonatal head
PW Doppler
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Linear Array probes

Probe Mode Intended use Technical data Image
8L-RS | 2D mode Peripheral Frequency: 3.2-7.5 MHz

M-Mode vascular Foot print: 17 x 58 mm

Color Flow Small parts

CW Doppler

PW Doppler

Curved Array (Convex) probes

Probe Mode Intended use Technical data Image
3C-RS | 2D mode Abdomen Frequency: 2.2—

M-Mode Aorto-lliac Foot print; 6.0 MHz

Color Flow Fetal Heart FOV: 15x62 mm

CW Doppler | Obstetrics 58 degrees

PW Doppler Pelvic

Renal
Doppler probe

Probe Mode Intended use | Technical data Image
2D CW Doppler | Cardiology Frequency: 2.0 MHz
(P2D)
6D CW Doppler | Vascular Frequency: 6.0 MHz
(P6D)
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Multiplane Transesophageal Phased Array

probe
Probe | Mode Intended use | Technical data Image
6T-RS | 2D mode Transesophag | Frequency: 2.9-
M-Mode eal Cardiology 6.7 MHz
Color Flow
CW Doppler
PW Doppler
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Probe orientation

Some probes are provided with a green light (LED) orientation
marking near their head (see Figure 10-1). Probes which do
not have a LED have an indentation (notch) for orientation on
the probe housing. This LED, or notch, corresponds with the V
mark on the scanning screen. The V mark indicates the
orientation of the probe to the scan.

S

1. LED
2. Notch

r
~N

p 7

/

L—

3. V-mark on screen: indicates the orientation of
the probe to the scan.

Figure 10-1: Orientation marking on probe and on screen

Probe labelling

Each probe is labelled with the following information:

Name of distributor and manufacturer
Operating frequency

Model number

Probe serial number

Year of manufacture
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The probe name displayed on the probe housing.

1. CE mark

2. Probe name e ,
i
; , \\/

MANUFACTURED BY: GE Medical Systesa (China) Co., L83 Wukli Chi
MANUF 0E T

[RITTRY A
MODEL MO 2333800 @
SERIAL MO 1442 1WKT fEk (Em:
MANUFACTURED: Fi wteuary. 3004

| — —_—

MANUFACTURED BY: GE Medical Systems (China) Co., Ltd. WuXi China
MANUJUFACTURED FOR: GE Yokogawa Medical Systems, Ltd. Tokyo, Japan

MODEL NO: 2333880
SERIAL NO: KXXXKRRK c E 0459

MANMUFACTURED: month, year

IR

Figure 10-2: Probe labelling (examples)
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Probe Integration

A

CAUTION

A

WARNING

A

This section covers:

e Connecting the probe

* Activating the probe

» Disconnecting the probe

Connecting the probe

Probes can be connected at any time, whether the unit is on or
off.

Do not allow the probe head to hang freely. Impact to the probe
head may result in irreparable damage.

Do NOT touch the patient and any of the connectors on the
ultrasound unit simultaneously, including ultrasound probe
connectors.

To connect a probe:

1. Hold the probe connector horizontally with the cable
pointing towards you.

2. The lever on the Vivid i should be down all the way.

3. Align the connector with the probe port and carefully push
into place.

4. Lift the lever on the Vivid i up all the way.
5. Position the probe cable so that it is not resting on the floor.

Take the following precautions with the probe cables:
« Keep free from the wheels.

CAUTION « Do not bend cable sharply.
Activating the probe
When a probe is connected to the unit it is automatically
detected.
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A

CAUTION

The probes that are
not connected to the
unit should be
stored in their stor-
age case.

To select a probe and an application:

1. Press APPLICATION on the control panel. A list of the
connected probes will pop up. The list will contain the name
of the probe in the main connector and the name of the CW
pencil probe connected to the small connector.

2. Trackball to the desired probe.
An application menu for the desired probe is then listed.

3. Trackball to the desired application
4. Press SET to launch the application.

Make sure that the probe and application names displayed on the
screen correspond to the actual probe and application selection.

Check that the correct Tl category is displayed (see "Thermal
Index" on page 353). TIB must be displayed when a fetal
application is selected.

Disconnecting the probe

To disconnect probes:
1. Push the locking lever on the Vivid i all the way down.
2. Remove the connector from the port.

3. Ensure that the probe head is clean before placing the
probe in its storage case.
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Care and Maintenance

AN

CAUTION

JAN

CAUTION

This section covers:

e Planned maintenance
*  Probe inspection

*  Probe cleaning

*  Probe disinfection

Planned maintenance

Improper handling can lead to early probe failure and electric
shock hazards.

DO follow the specific cleaning and disinfection procedures
provided in this chapter and the germicide manufacturers
instructions.

Failure to do so will void probe warranty.

Transesophageal and intraoperative probes require a special
handling. Refer to the user documentation enclosed with these
probes.

It is recommended to keep a maintenance log and note all
probe malfunctions. Follow the maintenance schedule below to
ensure optimum operation and safety:

After each use:

* Inspect the probe

* Clean the probe

* If required disinfect the probe

Before each use:
* Inspect the probe
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Inspecting the probe

If any damage is found, DO NOT use the probe until it has been
A inspected and released for further use by a GE service
CAUTION representative.

After each use:

1. Inspect the lens, the probe housing and the cable
(Figure 10-3.

2. Look for damage that might allow liquid into the probe.

Before each use:

1. Inspect the lens, the probe housing and the cable
(Figure 10-3).

2. Look for damage that might allow liquid into the probe.

3. Test the functionality of the probe.

Housing
Strain relief
Seal

Lens

AwbdE

Figure 10-3: Probe parts
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Cleaning and disinfecting probes

Transesophageal and intraoperative probes require a special
A handling. Refer to the user documentation enclosed with these

CAUTION probes.

Cleaning probes

Cleaning procedure
1. Disconnect the probe from the unit.

2. Remove the coupling gel by wiping the probe lens with a
soft cloth.

3.  Wipe the probe and cable with a soft cloth moisten in a
warm soap and water solution (<80 °F/27 °C).

4. Wipe the probe and cable with a soft cloth moisten in clean
water (<80 °F/27 °C) until all soap is removed.

5.  Wipe dry with a soft towel.

Disinfecting probes

In order to provide users with options in choosing a germicide,
GE Medical Systems routinely reviews new medical germicides
for compatibility with the materials used in the transducer
housing, cable and lens. Although a necessary step in
protecting patients and employees from disease transmission,
liquid chemical germicides must also be selected to minimize
potential damage to the transducer.

Refer to the Probe Care Card enclosed in the probe case or to
"http://lwww.gemedicalsystems.com/rad/us/probe_care.html|"
for the latest list of compatible cleaning solutions and
disinfectants.

Low-level disinfection
1. After cleaning, the probe and cable may be wiped with a
tissue sprayed with a recommended disinfectant.

Use additional precautions (e.g. gloves and gown) when
decontaminating an infected probe.
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Follow the manu-
facturer's instruc-
tions for storage,
use and disposal of
the disinfection so-
lution.

A

WARNING

A

WARNING

A

WARNING

High-level disinfection

High-level Disinfection destroys vegetative bacteria; lipid &
non-lipid viruses, fungi and, depending highly on time of
contact, is effective on bacterial spores. This is required for
endocavity (TV,TR,TE) probes after contact with mucosal
membrane.

High-level disinfection procedure
1. Prepare the germicide solution according to the

manufacturer's instructions.

Use only germicides that are listed in the Probe Care Card
enclosed with the probe. In addition, refer to the local / national
regulations.

Do not steam autoclave or subject the probe to Ethylene Oxide
(ETO).

2. Place the cleaned dried probe in contact with the germicide
for the time duration specified by the manufacturer.

Do notimmerse the probein liquid beyond the level specified for
that probe (see Figure 10-4).

Never immerse the probe connector or probe adapters in liquid.

The probe should not be exposed to the germicide longer than
specified to achieve the desired effect.

DO NOT soak or saturate probes with solutions containing
alcohol, bleach, ammonium chloride compounds. In addition TE
probes must not be immersed in solutions containing hydrogen
peroxide.

3. Rinse the part of the probe which was in contact with the
germicide according to the germicide manufacturer's
instructions.

4. Wipe dry with a soft towel or air dry the probe.

CREUTZFELD-JACOB DISEASE

Neurological use on patients with this disease must be avoided.
If a probe becomes contaminated, there is no adequate
disinfecting means.
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1. Fluid level

2. Contact face with patient
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Figure 10-4: Probe immersion levels
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Probe safety

A

WARNING

A

This section includes information on hazards to both the user
and the equipment, as follow:

. Electrical hazards
. Mechanical hazards
» Biological hazards

Electrical hazards

Probes are driven by electricity, which can injure the patient or
user when exposed to contact with conductive solution.

Do notimmerse the probe into any liquid beyond the level shown
in Figure 10-4. Never immerse the probe connector or adaptors
into any liquid.

Do not subject the probe to mechanical shock or impact, which
may result in cracks or chips in the housing and degrade
performance.

Inspect the probe before and after each use, as described on
page 272, for damage or degradation to the housing, strain relief,
lens and seal.

DO NOT apply excessive force to the probe cable, to prevent
insulation failure.

Electrical leakage checks should be performed regularly by a GE
service representative or qualified hospital personnel, according
to the procedures described in EN 60601-1/IEC 60601-1 §19.
Mechanical hazards

Take precaution to avoid mechanical hazards.

Observe immersion levels as displayed in Figure 10-4, page 275.

Inspect probes for sharp edges or rough surfaces that could

WARNING .. . .
injure sensitive tissue.
DO NOT bend or pull the cable forcefully, to avoid mechanical
shock or impact to the probe.
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Biological hazards

Transesophageal probes require a special handling. Refer to the

A user documentation enclosed with these probes.

CAUTION
To minimize disease transmission, legally marketed and sterile
pyrogen-free sheaths should be used for each probe
recommended for intra-cavity procedures.
Adequate cleaning and disinfection are essential to prevent
disease transmission. It is the responsibility of the user to verify
and maintain the effectiveness of the infection control
procedures in use.
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Peripherals
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Introduction

This chapter provides information on peripherals that can
operate with the Vivid i ultrasound unit, as follows:

« VCR
. Color Thermal Video Printer
. Black & White Thermal Video Printer

Use only GE Medical Systems approved internal equipment
A when replacing an internal peripheral.

CAUTION External peripheral equipment must be CE marked and in

compliance with related standards (EN 60601-1 or EN 60950).
Conformance to EN 60601-1-1 (2000) must be verified.

All devices meeting IEC60950 must be kept outside of the patient
environment, as defined in IEC60601-1-1 (2000), unless it,
according to IEC60601-1-1 (2000), is equipped with additional
protective earth or extraisolating transformer. Commercial
devices such as laser cameras, printers, VCRs and external
monitors, usually exceed allowable leakage current limits and,
when plugged into separate AC outlets, are in violation of patient
safety standards. Suitable electrical isolation of such external
AC outlets, or providing the device with extra protective earth,
will be required in order to meet UL2601-1 and IEC60601-1
standards for electrical leakage.

f When using peripheral device, observe all warnings and
cautions given in peripheral operator manuals.

WARNING
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Printing

For details on the
Thermal video
printers operation,
consult the manu-
facturer operator
manual provided
with the printer.

The Vivid 1 ultrasound unit can support a color and a black &
white thermal video printer. The printer devices are controlled
from the PRINT key on the control panel.

The PRINT key can also be configured to perform alternative
storage (i.e. storage to DICOM media or secondary capture).
See page 318 for configuration of the PRINT key.

To print an image

1. Press PRINT on the Control panel.
The image displayed on the screen is printed on B&W or
Color printer, depending on the key assignment
configuration (see page 318).
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Specifications for peripherals

Please refer to the documentation accompanying the
peripherals.

282 Vivid i User’s Manual
2378958-100 Rev. 02



Presets and System setup
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Presets and System setup
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Introduction

This chapter describes the configuration management package
of the Vivid i ultrasound unit. The Vivid i configuration package
enables users to customize the global configuration for the unit
and the application-specific settings.

In addition, users with administration rights have access to the
local archive backup function, local archive restore function and

creation of users.

The configuration management package consists of a Setup
dialogue window divided in different setup categories with
sublevels.

The table below summarizes the contents and access rights of

the different categories and sublevels of the Vivid i

configuration package:

Category and sublevel | Description access Refer to
Imaging page 289
* Global Sets the cineloop controls and All

display.

Sets the patient information

display.

Sets the scan information

displayed on the video record.
* Application Configures the probe and All

application specific settings.
 Application menu Configures the Application All

menu.
Measure / Text page 296
» Measurement menu Configures the Measurement All
« Advanced menu by selecting and defining
« Modify calculations the sequence of the ,

measurements and calculation

to perform.

Creates user-defined

measurements

Configures vascular Doppler

calculations to be performed.
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Category and sublevel | Description access Refer to
» Annotation Configures the Annotation menu | All
« Customize and create pre-defined
annotation.
Report page 304
e Templates « Configures the Report All
templates menu by selecting
and ordering the templates to
show in the menu.
« Diagnostic codes Create or delete pre-defined text | All
input for the referral reasons and
diagnosis.
» Comment texts Create or delete pre-defined text | All
input for the comments.
Connectivity page 309
* Dataflow Create new dataflows or Admin
configure existing dataflows.
« Additional outputs Configure the PRINT key. Admin
» Tools Formats removable media. All
» Formats Configures the Examination list | All
window display and other
options related to the patient
management.
* TCPIP Sets the Transmission Admin
Protocol/Internet Protocol.
System page 327
* Settings Sets the date and time format, Admin
language and units.
» Test Enables testing of the different Admin
parts of the unit.
About Displays information about the All page 329
software, hardware and probes.
Administration page 330
Vivid i User's Manual 285
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Category and sublevel | Description access Refer to
» Backup Local archive and system Admin
configuration backup.
* Restore Restore local archive and Admin
system configuration from a
backup.
e Users Operator and referring staff Admin
registration, operator's rights
settings.
* Unlock patient Unlock patient records that were | Admin
not properly finished.
Service This sheet is for service staff Admin
only. Deals with printer definition
and keyboard configuration.
286 Vivid i User's Manual

2378958-100 Rev. 02



Presets and System setup

Starting the Configuration package

To access the Configuration package the user has to log on as
a specific user (see page 331). This ensures user-specific and
user-defined settings and presets to be used.

The access to the entire configuration package is user
configuration dependent (see page 331).

To open the Configuration package

1. Press CONFIG on the alphanumeric keyboard.
The Log In window is displayed asking for operator ID and
password (see Figure 12-1).

2. Select Log on when completed.
The Setup dialogue window is displayed (see Figure 12-2).

1. Select the operator

2. Type password OPERATOR LOGIN

Operator G} ADM

Password (:_}
| Emergency | | Cancel

Figure 12-1: The Operator login window
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Overview

The configuration management package consists of a Setup
dialogue window divided in different setup categories with
sublevels (sheets labelled with tab).

The functionality of each configuration category and associated
sublevels are described on the following pages.

1. Sublevel tabs for the selected Setup
category.

2. Setup categories
3. Selected Setup category

1000 | Time span (no ECG) [ms]

Preview loop before store

when showing more than two image

Show kHz scale

Show Center Line

¥| Show OQuter Lines

+| Enable 0.5 cm Markers
Enable 0.25 cm Markers

Figure 12-2: The Setup dialogue window structure
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Imaging
* Global: enables the user to configure display-related
settings.

* Application: enables configuration of the probe and
application specific settings.

 Application menu: enables configuration of the
Measurement menu.

The Global setup sheet

IMAGIHNG AHD AHALYSIS - GLOBAL LEVEL

| Global "ap tion [ Application Menu

Patient Info
10 Time berare hear cycle [ms
| : rycie [me] Titlebar Line 1 Last, FirstHame

Time afler heart cycle [ms]
I'tlebar Line2  Birth date

1000 | Time span o ECG) [ms]

Anonymous patient
Freview loop before store

Crop Images Scan Info

when showing more than two Images (Tyoctave (C)Fres. (P)5YD
(TiFreq (CISV
{T)Prac. (CILYR=j
(AJPower (DyScale
{AFPS {DLVREj
v'| Show kHz scale {TiDepth {0}Freq.
{ChGain {DProc.
(C)5cale (F)5V

Doppler

Biopsy Guides
Show Center Line
v| Show Outer Lines
v| Enable 0.5 cm Markers
Enable 0.25 cm Markers
v| Intrease Line Distance Wih Depth

Imaging MeasiText Report Connectiwty SysRem Abowut Admin Service

Figure 12-3: The Global setup sheet
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Cineloop store

Parameter

Description

10 | Time before heart cycle [ms]

15 | Time after heart cycle [ms]

1000 | Time span (no ECG) [ms]

Preview loop before store

Cineloop store:

» Time before/after heart cycle: sets the total
storage time span of the cineloop in ECG
mode.

» Time span (no ECG): sets the total storage
time span of the cineloop with no ECG.

* Preview loop before store: when selected
enable review of cineloops before storage.

Crop images

Parameter

Description

Crop Images

when showing more than two images

Crop images:

[M: In the Analysis screen, removes top and
bottom of the image when more than two
images have been selected.

Doppler

Parameter

Description

Doppler

¥| Show kHz scale

Doppler:

» Show KHz scale: when selected, displays
the KHz scale on the left side of the Doppler
spectrum (see page 94).

Patient Info

Parameter

Description

Patient Info
Titlebar Line 1 Last, FirstHame v

Titlebar Line 2

Birth date v

Anonymous patient

Patient Info:

* Title bar Line 1 & 2: selects from the
pop-up menu the patient information
to display on the scanning screen's
Title bar (see page 45).

 Anonymous patient: when checked,
no patient information is displayed on
the scanning screen's Title bar.
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Scan Info

Parameter

Description

(Thoctave {C)Freq. (P)SVD
(T)Freq. (C)SV

(T}Proc. (C)LVRej

(A)Power (M)Scale

(A)FPS (DJLVRej

(T)Depth {D)Freq.
(C)Gain (D)Proc.
(C)Scale (PISV

Scan Info:

« selects scan information on the video
record.

Application

The Application category enables the configuration of
probe/application specific settings (presets). The
application-specific settings can be stored and used as default

presets with this probe.

IMAGIHG AHD AHALYS1S - GLOBAL LEVEL

[Application [

Single frame (live store)

Humber of heart cycles

Freeze 2d image in doppler

Auto freeze after 302 Min

Left Ho Function
Middle Ho Function

Right Ho Function

Imaging MeasText Report

Settings for application -

Connectivity

Protocol

Pharmacological dx4

Auto invert on steer

Keep cursor when press 20

Keep cursor when changing mode

Stay in cursor state when cursor is active

Sort application list on exam category

Create Hew Application | Hew

Remove current application |
{back to factory defaults)

Save imagerfappl settings |

Delete

System Admin Service

Figure 12-4: The Application setup sheet (example)
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The Probe/application configuration

parameters

Parameter

Description

Image Store Settings

Single frame (live store)

Humber of heart cycles 1 |_

Image Store settings:
* Single frame (live store):

[J: Store cineloop.

[M: Store single frame image only.
* Number of heart cycles:

Select the number of heart cycles to
store (Single frame must be
unchecked).

Auto freeze
Freeze 2d image in doppler

30 2| min

Auto freeze after

Auto freeze:

» Freeze 2D image in Doppler: the last
2D or color flow image is displayed
when entering in Doppler mode.

» Auto freeze after: sets the time after
which the system enters in freeze when
not in use.

Templa
Protocol

Pharmacological 4x4 |_

Templates and Packages:

Defines the default stress protocol
associated to the application.

Select the default Protocol to be
associated to the selected application
from the pop-up menu.

v Auto invert on steer

Auto invert on steer:

In Color flow, the color bar is inverted
when steering the color flow sector angle.
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Parameter

Description

Create Hew Application

Remove current application
{back to factory defaults)

Save image/appl zettings

Create new application:

Press New to create a new Application. A
dialogue window is displayed where the
operator is asked to give a name to the
new application.

Remove current application:

Press Delete to remove the current
application. Factory Application settings
cannot be deleted.

Save image/appl. settings

Press Save to store the changes applied
to the current setting. Not applicable on
factory application settings.

Create a new Application

The application created is probe dependant. Select the desired
probe before configuring a new application.

1.
2.

5.
6.

Press APPLICATION on the Control panel.

Trackball to Preset... in the Application pop-up menu.
The Application setup sheet (see Figure 12-4) is displayed.

Adjust the parameters as desired (see page 292).

Press New.
A Dialogue window is displayed.

Enter a name for the new application.
Press OK

To edit an application

1.
2.
3.

Press APPLICATION and select the application to edit.
Press APPLICATION again.

Trackball to Preset... in the Application pop-up menu.
The Application setup sheet (see Figure 12-4) is displayed.

Change the parameters as desired (see page 292).

Press Save to store the changes.
Applicable only on user-defined applications.
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Deletion of an Application
1. Press APPLICATION and select the application to delete.
2. Press APPLICATION again.

3. Trackball to Preset... in the Application pop-up menu.
The Application setup sheet (see Figure 12-4) is displayed.

4. Press Delete to remove the selected application.

Application menu

The Application menu category enables rearrangement of the
the Application menu to best suit the user's requirements.

The Application menu is a two-levels pop-up menu. The first
level called Application, displays the most frequently used
applications in any desired order. The second level called
More... displays the less frequently used applications.

IMAGING AHD AHALYSIS - GLOBAL LEVEL

"_J\pplic-ation Menu

Applications
Cardiac
Cardiac_1 |'___ <@
Cardiac_2 |_
Exercise

QStress |
Pharm Stress |

More...
Abdominal
Renal @
Pediatric
Fetal Heart

Cranial

Imaging MeasText Report Connectivity System Admin Service

1. First menu level 3. Moving tools
2. Second menu level

Figure 12-5: The Application menu setup sheet (example)
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Configuration of the Application menu

The Application menu can be configured by moving the
applications up and down inside the pop-up menu and from
one level to the other.

To move an application inside one level
1. Trackball to the application to move.

2. Press sET.

3. Press [

The application is moved one step up.
Press Default to 4. Press [-
get factory setting. The application is moved one step down.

To move an application from one level to the other
1. Trackball to the application to move.

2. Press SET.
3. Press as many times as necessary:

« [# it the application to move is in the More menu

- [B8l if the application to move is in the Applications menu
till the application has moved to the other menu.
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Measure Text

The Measure/Text category deals with the following:

Configuration of the Measurement menu (see page 300)
Creation of user-defined measurements (see page 137)
Configuration of Measurement tools (see page 302)

Configuration of the vascular Doppler calculation (see
page 303)
Configuration of the Annotation function (see page 71)

The measurement menu sheet

The Measurement sheet enables the organization of the
Factory default Measurement menu and the creation of
user-defined Measurements.
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1. Configuration window (see next pages for

2. The measurement menu (displays updated

details) configuration)
Figure 12-6: The Measurement menu setup sheet
Parameter Description

ADD MEASUREMEHNT

%; Blank

_ Use copy of

Add measurement:

Create or select from the pop-up list a
measurement to be added to a folder (see
page 135).
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Parameter

Description

[ Add folder

Add folder:

Enables the user to create its own folder
with the desired measurements. The
folder is displayed the Measurement
menu.

Ma&A CATEGORIES

v Abdominal

v Cardiac

¥ Vascular

v Pediatrics |' Create copy |

Special Apps ;
v SmallParts [
+ Obstetrics

v Gynecology | Factory default

v Urology
Pediatrics

M&A Categories:

Enables selection of the measurement
categories to display in the Measurement
menu. Only checked items will be
displayed.

» Create Copy: Enables copy of a
selected measurement category
(selection is done by selecting the
category name).

» Delete: enables deletion of user-defined
measurement categories.

 Factory Default: restores factory
display.

2D, MM and Dop. radio buttons:

Enables the display of mode related
Measurement menu in the configuration
window.

Configuration tools:

Deletes selected entry (folder

i or measurement) in the
Measurement menu. The
factory entries cannot be
deleted.

Moves selected measurement
or folder up or down inside the
Measurement menu.
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Parameter

Description

[ A2C RV A (d)
[ LAX RYA (s)
. SAX RAA (d)
W MYA Planimetry RAA (=)
v AYVA Planimetry v LA Area
TVA Planimetry RA Area

LvaA (d)

Folder:

Displayed when a folder is selected in the
Measurement Menu.

Shows the entire contents of a selected

folder.

* [M: the items is displayed in the
Measurement menu.

* []: The item is hidden from the
Measurement menu.

Paramieter Tool result

v L¥ind Distance
L¥IDd Index Calculated

v EDW(Teich) Calculated
EDW(Cube} Calculated

Measurement:

Displayed when a measurement is
selected in the Measurement Menu.

Shows all the parameters related to the

selected measurement.

* [M: the items is displayed in the
Measurement menu.

* []: The item is hidden from the
Measurement menu.

Only checked parameters will be
displayed in the Measurement result
window, the worksheet and the report.

v | Auto sequence

Auto sequence:

[MPrompts the next measurement in the
folder.

Vivid i User’'s Manual
2378958-100 Rev. 02

299



Presets and System setup

Factory Measure-
ment categories
cannot be renamed.

Configuration of the Measurement
menu

There are many more measurements and parameters in the
measurement package than shown in the default Measurement
menu. Use the configuration system to set up the
measurements that should be available in the Measurement
menu and which parameters should be calculated (see also
"Measurement package configuration” on page 134).

Display of the Measurement categories

1. Press M&A categories in the Configuration window.
The M&A categories are displayed in a pop-up window
(see page 298).

2. Check the categories to be displayed.

Uncheck the categories to hide.

To copy a Measurement category

1. Press M&A categories in the Configuration window.
The M&A categories are displayed in a pop-up window
(see page 298).

2. Move the trackball marker over the M&A category name.

Press SET to highlight the category.

4. Press Create copy.
A copy of the selected measurement category is displayed
in the Measurement menu.

To rename the Measurement category:

1. Select the Measurement category in the Measurement
menu.

2. Enter a new name in the Measurement field.

w

Selection of a Measurement category

1. Trackball to the Measurement menu heading.

2. Press SET.
The measurement categories are displayed in a
sub-menu.

3. Trackball to the measurement category of interest.

4. Press SET.

The measurement category is displayed.
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Only user created
items can be delet-
ed.

Moving an item in the Measurement menu

1. Trackball to the entry to move into the Measurement menu.
2. Press SET.

3. Press or to move the selection up or down inside
the Measurement menu.

Deleting an item in the Measurement menu
1. Trackball to the entry to delete in the Measurement menu.
2. Press SET.

3. Press to delete the item.

Display/hide a folder or a measurement in the
Measurement menu

The Measurement menu (Folders and Measurements) can be
configured to display only the entries (folders and
measurements) of interest.

To hide a folder or a measurement:
1. Uncheck the actual folder or measurement in the Folder or
Measurement field in the Configuration window.

To display a hidden folder or measurement:
1. Check the actual folder or measurement in the Folder or
Measurement field in the Configuration window.

Creating a user-defined folder

1. |If the folder is to be inside another folder, select the actual
folder in the Measurement menu.

2. Press Add folder.
The Measurement menu is updated.

3. Select the new folder and Enter the folder name in the
Name text field.

Adding a measurement to a folder

The user can either add a pre-defined measurement or create
a new measurement with user-defined parameters to a folder
(see page 135 for more information).
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The Advanced sheet

The Advanced sheet enables further configuration of the
Measurement function. The settings are divided into application
specific parameters and global parameters.

MEASURERIERT & ANAL

"Measurement menu | Awanced “mogify Calcs | OB Tabl

Aupplic Epecilic parameler g

MEA categony

Parameter

Dt collpar - X
Default calaper -
Defwult caliper - Al

Upper haft
aff
Ll

T auging MbeasTew Report Connectivity Syatem

Figure 12-7: The Advanced sheet

Parameter configuration:
1. If configuring application specific parameters, select an
application from the M&A category pull-down menu.
When pointing at a 2. Select the configuration value next to the parameter to

parameter an expla- configure.
nation label is dis- A pull-down menu is displayed (see Figure 12-7).

layed.
Py 3. Select a new value from the pull-down menu.
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The Modify Calculations sheet

The Modify Calculations sheet is used to configure the
calculations to be performed when doing a Doppler vascular
measurements.

MEASURERIERT & AL

"Measurement menu |

R

MO

‘| TAMAX

HR.

Imaging hleasTexl Repart Connectivme SyEtRm

Figure 12-8: The Modify Calculations sheet

Parameter configuration:

The following example describes how to configure the Carotid
Doppler calculations:

1. Inthe Modify Calculations sheet, select Vascular next to
M&A Categories.
The Vascular measurement category is displayed.

2. Select Carotid.
The available calculations are displayed.

3. Check the desired calculations to be performed.
4. Select Save.
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Report

The Report configuration category is divided in three sheets:

Templates: enables the configuration of the Template
selection menu and the export/import of user-defined
templates. See "Report templates management” on
page 258 for more information.

Diagnostic codes: enables the creation of pre-defined text
inputs to be used in the Diagnosis information field in the
Examination list window (see Figure 8-14, page 172).

Comment texts: enables the creation of pre-defines text
inputs to be used in the Comment information field in the
Examination list window (see Figure 8-14, page 172).
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The diagnostic codes sheet

This sheet enables the creation (and deletion) of text inputs
that can be used when entering diagnostic codes in the
Examination list window (see Figure 8-14, page 172).

REPORT LOOKUP VALUES

[ Diag. Codes | Comment

Code List

My Code 1
My Code 2
My Code 3
My Code 4

©

Imaging MeasText

1. List of text inputs
2. Textinput name

Code My Code 1 <@

Full Text

2

@) i) o

Report Connectivity System About Admin Service

3. Textinput display area (free text area)
4. Create atext input

Figure 12-9: The Diagnostic codes sheet

Creating a diagnostic codes

1.

a bk wbd

Select New text to create a new diagnostic code (see
Figure 12-9).

In the Code field enter a name for the diagnostic code.
Trackball to the Text input display area.

Press SET.

Enter the text.
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To add a diagnostic code to an examination refer to "Diagnosis

code" on page 174

Deleting a diagnostic code

1.

2.
3.
4,

In the Code list field, trackball to the diagnostic code to
delete (see Figure 12-9).

Press SET.

Trackball to Delete.

Press SET.

The Comment texts sheet

This sheet enables the creation (and deletion) of text inputs
that can be used when entering comments in the Examination
list window (see Figure 8-14, page 172).

| Temp

-Hormal echo
-Technically difficult...
-Summary comimen...
-Left ventricle
-Thrombus

-Ma==s (tumor)

-Left atrium

-Right atrium

-Right ventricle
-fortic valve

-Mitral valve
-Tricuspid valve
-Pulmonic valve
-forta

-Bortic dissection
-Pulmonary veins
-IWChepatic veins
-Pericardium
-Pulmonary artery
-Reading physicians

Imaging

MeasText

REPORT LOOKUP YWALUES

s [ Diag. Codes "-Cumment Texts

LY EF |
Cavity size =
Global wall thick...
Shape

Global systolic f...
Hypo regional sy...
Akinetic regional...
Dy=kinetic regio...
Akinesis with sc...
Hot well visualized
Abnormal septal...
Anterior Ml
Posterior Mi
Inferior Mi

Lateral Mi
Anterioseptal Mi
Apical Ml
Antero-apical Ml
Postero-lateral Mi
Diastolic filling
Membranous W50
Infundibular V50
Inlet ¥SD
Muscular WsD

| USD shunt

| [ Delete

Report

Connectivity

Apical septal wall Full text
Mid septal wall

Basal septal wall
Apical lateral wall
Mid lateral wall

Basal lateral wall

Mid anterior septum
Ba=al anterior sept...
Mid posterior wall
Basal posterior wall
Mid inferior wall

Mid anterior wall

Mid anterior septal ...
Apical inferior wall
Basal inferior wall
Apical anterior wall
Basal anterior wall

[ move up | [ Move down |

System Admin Service

Figure 12-10: The Comment texts sheet
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The pre-defined text list is organized in a three level hierarchy.
Selecting one item in the first column displays pre-defined text
entries related to the selected text in the second and third
column.

Creating pre-defined text input

First level
1. Select the first level.
2. Press New.
The Enter new text window is displayed.

Enter new text

Text

Full text

Figure 12-11: The Enter new text window

3. Enter atitle in the Text field.
Enter the pre-defined text in the Full text field.

4, Press OK.

Second and third level
1. Select an item in the first column.
The pre-defined text input to be created in the second and
third column will be related to this selection only.
2. Select the second or third column.
3. Press New.
The Enter new text window is displayed (Figure 12-11).
4. Enter a title in the Text field.
Enter the pre-defined text in the Full text field.
5. Press OK.
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Editing a pre-defined text input

1. Select the term to edit in one of the columns.
2. Press Edit.

3. The Edit text window is displayed.

Edit text

Text -Hormal echo

Full text
-Hormal echo:

Figure 12-12: The Edit text window

4. Edit the text in both the Text and Full text fields.
5. Press OK.

Deleting a pre-defined text input

1. Select the item to delete in one of the columns.
2. Press Delete.

3. A Confirmation window is displayed.

4

Press Yes.
The selected text input is deleted including the belonging
text inputs.
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Connectivity

This configuration setup category deals with:

» Dataflow: connection and communication setup of the
ultrasound unit with other devices.

« Additional output: configuration of the PRINT and ALT keys
on the control panel.

* Tools: formatting of removable media

* Formats: configuration of the Examination list window and
other tools related to patient management.

e TCPIP: internet protocol configuration
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Dataflow

Communication between the Vivid i ultrasound unit and other
information providers on the network takes the form of
dataflows. Each dataflow defines the transfer of patient
information and images from an input source to the unit, and
from the unit to one or several output sources.

A dataflow is a set of pre-configured settings. Selecting a
dataflow will automatically customize the unit to work according
to the settings associated with this dataflow.

Dataflows are configured in the Dataflow sublevel sheet in the
Connectivity setup category as described below. The Dataflow
sublevel sheet is only available to users with administration
rights.
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COHHECTIVITY

Mame ! - Irt. HD

rch Al

¥ Dicom b

d Diczom b

1 o

Imaging Meas/Text Report Connectivity| | Systemn Admin Service

1. Select a dataflow to edit 6.
Factory defined dataflows cannot be edited. 7.
2. Use selected dataflow as default
Store data directly to archive 8.
4. Hide selected dataflow from the list of available
dataflow

5. Option for the search function. In the

Search/Create patient window select between 10

None, All patients and Today’s patient

Add/Remove a user-defined dataflow
Available input/output devices that can be
assigned to the current dataflow

Input/output devices assigned to the current
dataflow

Add/remove selected device to/from the current
dataflow (user-defined dataflows only)

Adjust the settings for the selected assigned
device

Figure 12-13: The sublevel Dataflow (example)
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Dataflows available

A set of pre-defined dataflows is available on the unit as listed
in the table below. Input/output devices cannot be
added/removed to/from the pre-defined dataflows. However the
settings for the devices can be adjusted (see page 316).

Dataflow

Description

No Archive

Enables to perform an examination
without storing the data to the
archive.

LocalArchive-Int.HD

Local archive internal harddrive

The local database is used for
patient archiving. Images are stored
to internal harddrive.

LocalArchive-MOD

Local archive Magneto Optical
Disk (MOD)

The local database is used for
patient archiving. Images are stored
to a MOD. The stored image files will
consist of raw data only, together
with a single-frame DICOM preview
image (no DICOM multi-frame is
stored).

LocalArchive-Int. HD/MOD

Local archive internal harddrive
and Magneto Optical Disk

The local database is used for
patient archiving. Images are stored
to the internal harddrive and to a
MOD as DICOM Media. The stored
image files, both to internal harddrive
and to the MOD, will consist of both
DICOM (multi-frame if cineloop) and
raw data.

Local Archive - Int
HD/DICOM Server

The local archive is used for patient
archiving. Images are stored to the
internal hard drive and to a DICOM
server.

Some of the measurements are
stored if DICOM SR is turned on (see
page 202)
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Dataflow

Description

RemoteArch-RemoteHD

Remote archive remote harddrive

A remote database (either on
EchoPAC workstation or on
EchoServer) is used for patient
archiving. Images are stored to a
network image volume (either
internal HD on EchoPAC workstation
or EchoServer volume).

Remote Archive - Remote
HD/DICOM Server

A remote database is used for
patient archiving. Images are stored
to a network image volume and to a
DICOM server.

Some of the measurements are
stored if DICOM SR is turned on (see
page 202)

This dataflow
cannot be used
with an
ImageVault 3.0
server.

RemoteArchive-MOD

Remote archive Magneto Optical
Disk

A remote database (either on
EchoPAC workstation or on
EchoServer) is used for patient
archiving. Images are stored to a
MOD.

WL-LA-DServ:
the local
database is not
searched, only
the DICOM

Modality Worklist.

Worklist/LocalArchive-DlI
COMServer/Iint.HD

Modality Worklist local archive
DICOM server and local harddrive

Search in the DICOM Modality
Worklist, the patient found is copied
into local database. The patient
information and the examination
results are stored to the local the
database. Images are stored to a
DICOM Server and to an image
volume on the local hard drive.

Some of the measurements are
stored if DICOM SRis turned on (see
page 202)
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Dataflow

Description

Worklist/RemoteArchive-
DICOMServer/RemoteHD

Modality Worklist remote archive
DICOM server and remote harddrive

Search in the DICOM Modality
Worklist, the patient found is copied
into a remote database. The patient
information and examination results
are stored to a remote database.
Images are stored to a DICOM
Server and to an image network
volume as pure DICOM in both
locations.

Worklist/Remote Archive
- Remote Storage

This dataflow is used in a network
environment that includes Vivid HL7
Gateway. The patient list in the
Search/Create Patient window is
coming from Vivid HL7 Gateway
through DICOM Modality Workilist.
All patient data and images are
stored to EchoServer.

Raw DICOM MOD

Raw image format to/from a DICOM
Magneto Optical Disk

Read/Write images in raw format
from/to a DICOM formatted 5.25"
MO-disk.

DICOM MOD

Pure DICOM image format to/from a
DICOM Magneto Optical Disk

Read/Write images in “pure” DICOM
format from/to a DICOM formatted
5.25" MO-disk.

DICOM CD read

DICOM CD read

Read DICOM Media from the
CD-drive.

DICOM Server

DICOM server

Store pure DICOM images to a
DICOM device.

DICOM Print

DICOM Print
Send images to a DICOM printer.
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Dataflow Description

Query Retrieve Query Retrieve

Retrieve images from a DICOM
server

To select the default dataflow

1.

Select the dataflow in the Name drop-down menu. (see
Figure 12-13).

Check the Default box.

The dataflow will be selected by default when restarting
the unit.

Check the Direct Store box to have data stored
automatically to the archive (no buffer storage).

To create a new dataflow

1.

Press Add.
The Add dataflow window is displayed.

Question - Add Dataflow

@ Enter new name

IWurkﬂuwM

Ok I Cancel

Figure 12-14: The Add dataflow window

w

Enter a name for the new dataflow.
Press OK.

Select an Input device in the Available inputs/outputs field
and press the Right arrow button to assign the service to
the dataflow.

Repeat step 4 to assign input/output devices as desired.
Most dataflows consist of one input device and one or
several output devices. However in two cases it is possible
to have two input devices, when defining a dataflow with
DICOM Worklist or DICOM Query/Retrieve in combination
with a database.

Adjust the device’s parameters as described below.
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7. Toremove a device from the dataflow, select the device in
the Selected devices field and press the Left arrow button.

Adjusting the assigned devices

1. Select the device in the Selected devices field.

2. Press Properties.
The Properties window is displayed.

3. Adjust the device specific parameters as desired (see table
below). Not all the settings listed below apply to all devices.

General settings

Definition

Name

Free text: give a descriptive name for the device.

IP address

Select from drop-down menu

Database Name

Automatically selected according to the IP address

File destination

Automatically selected according to the IP address

Removable

Check the entry is the media is removable.

Image settings

Definition

Allow raw data

[M: save data in both raw and DICOM format.
[1: save data in DICOM format only.

Max Framerate

Select 25, 30 or Full from the pop-up menu. Full (original
acquisition) is default.

Compression

Select compression type or no compression.

Quality

Set picture quality from 1 to 100%. A low picture quality
level allows high data compression, while a high picture
guality restrains the compression.

Allow Multiframe

[M: allow cineloop storage.

Connection settings

Definition

Retry Set maximum number of connection tentatives, time
interval between tentatives and time-out.
316 Vivid i User's Manual
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DICOM settings Definition
AE Title The Application Entity Title is set during DICOM
configuration. Refer to the network specifications.
Port The Port no. is allocated during DICOM configuration.
Refer to your network specifications.
Verification Verify the connection to another DICOM application
Storage commitment Send a request to a PACS, asking it to permanently

archive image(s)

MPPS Modality Perform Procedure Step: send information
(typically to a HIS) that a scheduled exam has been
started, performed or interrupted.
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Additional outputs

The Additional outputs sheet deals with configuration of the
PRINT and ALT keys on the control panel. Several outputs (e.g.
Video Print, Laser print, DICOM storage...etc.) can be
associated to the keys (i.e. hitting PRINT can result in printing a
Color video print and storage to a DICOM media).

COHNHECTIVITY

[ Additional Outputs '

Alt Print

le autputs
il i e to cliphastd
cam Print == : ' am Prirt

-l am MOD

irler Pricter

[
tandnrd Printer Settings

&

Format Dicom

Imaging Meas/Text Report Connectivity| |  System Admin Service

1. Select between PRINT and ALT keys. 5. Adjust the device settings for the selected
2. Available output devices that can be assigned assigned device

to the current button. 6. Selectthetype ofimages to produce and adjust
3. Output devices assigned to the current button. image settings.

4. Add or remove selected device to/from the 7. Printer configuration (see page xx)
current button.

Figure 12-15: The sublevel Additional outputs (example)
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The image configuration parameters
The table below gives a list of the configuration parameters.

To configure the Print or Alt. Print key
1. In Button field select Print or Alt. Print.

2. Select an output device in the available outputs field and
press the Right arrow button to assign the service to the
dataflow.

3. Press Properties.
The Properties window is displayed.

4. Adjust the device specific parameters as desired.
Some of the settings can be changed directly in the Image
to Produce field in the sublevel Additional outputs.

Configuration parameter

Format Select between:
« Raw DICOM

« DICOM

« AVI

« JPEG

Image frames Select between:

* Single: stores single frame only

» Multiple: stores cineloop

» Secondary Capture: screen shot

Image compression Select compression mode from the pop-up menu.

Quality Set picture quality from 1 to 100%. A low picture quality
level allows high data compression, while a high picture
guality restrains the compression.

Capture Area Select between:

* Video Area (1)
» Whole Screen (2)

2

To remove a device, select the device in the Selected devices
field and press the Left arrow button.
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Tools

The Tools sublevel sheet deals with:
+ formatting of removable media (MO disk, CD-R, DVD-R).

e Creation or re-creation of a DICOM directory on a
removable media containing DICOM images.

« Enter a remote path of a network shared folder
(\server-name\share-name) for:

» Export of system error log file
» Save as function for images

Capacity

Free space

Formatted

Database present
DICOMDIR present
Finalized (CD/DVD onby)
Write protected

Remaote Path

Imaging MeasText

COMHNECTIVITY

[Teols [

51/4MODisk  (G:)

My Labcl

1094.0 ME
H¥.1 MB
Yes

Yes

Yes

Ho

NSERVER-HAME'SHARED-FOLDER

Report Connectivity System

Figure 12-16: The sublevel Tools

Creation of a DICOM directory
1. Insert the media in the drive.

2. Select Repair DICOM DIR.
Wait for the display of the Information window indicating
that the process is completed.

| Repair DICOMDIR

Service
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Formats

The Formats sublevel enables configuration of the Examination
list window (see Figure 8-14, page 172) and other tools related
to patient management, as described below.

Columns in examination listing

¥| Use free text addresses

¥| Use birthdate

v| Uze extended patient dialog

¥| Use extended search dialog

Auto search for patient

Comments
Diagnosis
Referral Reasons

MeasText

Imaging Report

COHHECTIVITY

(Formats |

v Examination List on Archive button
Automatic generation of patient 1D
Request acknowledge of End Exam action
Go directly to scanning from search

Save all images on end exam

v Add visible patient info in
DICOM images

Connectivity| | System Service

Figure 12-17: The sublevel Formats (example)

Configuration of the Examination list window

The user can configure the examination list displayed in the
Examination list window (see Figure 8-14, page 172) by
deleting, adding columns and change the information type
displayed in each column.

Column configuration

1.
To adjust column 2.
width, select and
drag column head- 3

ing border.

Trackball to the column to edit.

Press the SET key in the trackball area.
A sub-menu is displayed (see Figure 12-18).

Select the action to perform:
e |nsert: creates a new column
+ Delete: removes selected column

» select the desired information to be displayed in the
selected column.
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1. Insert new column to the left of
the selected column

2. Delete selected column
3. Select column heading

INSERT
DELETE
Date
Operid
Study
StressEcho
Tape
Counter
Lab
WMScores
DiagCode
Disk
Report
Image

MA

Referral Reasor,

Imaging Meas/Te

Figure 12-18: Configuration of the Examination list window
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Other configuration settings

Parameter Description

| llse free text addresses Use free text addresses:

In the Patient information window (see
page 45),

[M: The address information (e.g. street,
city...etc.) is entered in type-specific fields.

[J: The address information is entered in a
single field (free text).

Use Date of birth:

In the Patient information window (see
page 45), enter either the patient age or the
birth date:

[M: Enter age (Date of birth field not
available)

[J: Enter Date of birth, the age is calculated.

Use extended patent dialog

In the Patient information window (see
page 45),

[M: The entire patient information data is
displayed.

[J: Patient information data displayed is
restricted to a minimum (e.g. nhame and
Patient ID). When unchecked, press More to
display the entire patient information data.

Use extended search dialog:

In the Search/Create Patient window (see
page 44, page 169 and page 171),

[M: All the searching filters are displayed as
default.

v| Use extended search dialog

[J: The searching criteria are restricted to a
minimum. When unchecked, press More to
display all the searching filters.
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Parameter

Description

Auto search for patient

Auto search for patient:

In the Search/Create Patient window (see
page 44, page 169 and page 171),

[M: The system searches automatically
through the patient archive selected while
entering patient information.

[J: The system searches through the patient
archive after pressing SET.

v| Predefined text directory

Pre-defined text directly:

In the Examination list window (see

page 172),

[M: the Insert text key launches pre-defined
text input.

[J: the Insert text key open the extended
text field.

+| Examination List on Archive bution

Examination list on Archive button

When a patient is selected, pressing
ARCHIVE will:

[M: open the Examination list window for the
selected patient.

[J: open the Patient Information window for
the selected patient.

v| Automatic generation of patient 10

Automatic generation of patient ID:
In the Search/Create Patient window
(page 44),

[M: Patient ID is not required when entering a
new patient in the archive. The system
generates automatically an ID number.

[J: Patient ID is required when entering a
new patient in the archive.

Request acknowledge of End Exam action

Request acknowledge of End Exam
action:

[M: The user is asked to confirm action when
ending an examination.
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Parameter Description

e — Go directly to scanning from search:

[M: The unit goes directly to the Scanning
screen after selecting/creating patient
record.

[J: The unit displays the Patient information
window after selecting/creating patient
record for further information entry. The user
must press Begin Exam to enter the
Scanning screen.

Save all images on end exam:

Save all mages on cnd cxam
M: All images on the clipboard are
automatically saved when ending an
examination. A dialogue window is displayed
when ending an exam where the user can
select between:

* Store all images
* Select images to store
 Store no images

creen { Report ieadings Exam screen/Report headings:

Enter user-defined headings for Comments,
Diagnosis and Referral reasons fields.

DICOM images DICOM images:
[M: Displays patient information (name, date
.1 b wissibibe poiert info in of birth and ID) on DICOM images.
' ICOM Images
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TCP/IP

This configuration category enables the user with
administration rights to set the Transmission Protocol/Internet
Protocol for the system and connected remote archive.

COHHECTIVITY

Tools | [Tepip :
VIVID_I-001234

bompu‘ter Hame ] »
Detailed DICOM Log
AE Tmie  VIVID_Il-001234

Port Ho

Save settings

IP-Address o] 2] S

Subnet Mask 258 255 292 1]

‘ Default Gateway 3 2 5 m
|

Remaote Archive IP-Addr 32 23 T4

Remote Archive Hame ECHOSRYT-00077T

Imaging MeasText Report Connectivity| | Swstem Service

1. Computer name: device’'s name of type VIVID_I-00nnnn or
ECHOPACT7-00nnnn, where “nnnn” is the system'’s serial number. Do not
change the computer name.

2. IP settings: system IP settings

Remote archive setup: remote archive IP address and name (EchoPAC PC
or EchoServer)

4. Save TCP/IP settings. The changes will be effective after the system is
rebooted.

5. Advanced DICOM log: creates a detailed DICOM related report log. Should
be used only if DICOM issues are registred (see page 341 about report log
generation).

Figure 12-19: The sublevel TCP/IP
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System

This configuration category is divided in two sheets:

e System Settings: enables the user to set the date and
time, choose the measurement unit and language for the
system and enter basic information about the organization,
such as the institution name and department.

» Test: enables testing of the different parts of the unit.

This sheet is accessible to users with administration rights only.

The system settings

SYSTEM (location setup/date-timeformats)

[ Settings [ Test

Hospital

20082004 |~ 10:13:20

GE Vingmed Ultrasound

Time Format

Date Format

Default Century

Language
Department

Development

Metric

Imaging MeazText Report Connectivity System Service

Figure 12-20: The System settings setup sheet
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Location

Parameter

Description

Hospital

GE Vingmed Ultrasound

Department

Development

Location:

» Hospital: Enter the hospital name (up to 64
characters). This information is displayed
on the scanning screen's Title bar (up to 24
characters) and on the image properties of
all saved images.

» Department: Enter the department name
(up to 64 characters). This information is
displayed on the image properties of all
saved images.

Date and Time

Parameter

Description

Date and Time
20/08:2004 |~ 10:20:25 ::.

Time Format

Date Format

Default Century

Changes done on the date or time format
will be effective only after rebooting the
system.

Date and Time:

» Date: sets the date. Select the correct
date from the pop-up window.

» Time: sets the time. Press the arrow head
buttons to set the time (hour, min, sec).

* Time Format: select the desired format
(24 or 12 AM/PM) from the pop-up menu.

» Date Format: select the desired format
(EU or US) from the pop-up menu.

 Default Century: select the desired
format (1900, 2000 or None) from the
pop-up menu.
1900: the number 19 is automatically
displayed when entering the year in the
patient date of birth (to edit century, press
BACKSPACE twice).

2000: the number 20 is automatically
displayed when entering the year in the
patient date of birth (to edit century, press
BACKSPACE twice).

None: four digits must be typed when
entering the patient year of birth.
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Languages
Parameter Description
Language Lan guage:
v Select the desired language for the system
Manual Language from the pop-up menu.
> Manual language:

Select the desired language for the Online
manual. If not available the English manual
will be displayed as default.

Units
Parameter Description
Units:
Metric - Select the desired units (Metric or US) from

the pop-up menu.

About
The About sheet gives informations about the ultrasound unit
concerning:
»  software
* hardware
* Probes
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Administration

Only users with ad-
ministration rights
have access to this
setup category (see
page 331).

The Admin. category deals with the following:

Disk management: enables the management of the hard
disk space while maintaining the patient database on the
system (see page 223).

Backup: enables the backup procedures for local patient,
and report archives as well as system and user-defined
configuration (see page 227).

Restore: enables data retrieving of patient and report
archives as well as system and user-defined configuration
(presets) from a backup (see page 230).

Users: deals with operators registration, operator's rights
setting and registration of staff related to an examination
(e.g. referral doctors, sonographers...etc.).

System Administration: keeps track of all the options
implemented in the unit.

Unlock patient: enables to unlock patient records that
were not properly terminated (see page 334).
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Users

The Users sheet deals with operators registration, operator's
rights setting and registration of referring members related to
examinations (e.g. referring and diagnosing physicians).

ADMIN

Id Password
Last USR
First

Email
Address

v/| Cardiologist v| Sonographer
DiagPhys /| Operator SysAdmin
V| Fellow v/ Physican
GEAdmIn RefDoc

Operator Rights

Autologon Disable |~ Autologoff (min)

Imaging MeasText Report Connectivity System About Admin Service

Figure 12-21: The Users setup sheet

Users are divided in groups with different rights. There are two

types of groups:

* User groups: members of these groups (see table below)
are allowed to login on the system when selected together
with the group Operator. They have group specific rights.

» Referring groups: members of these groups (Diagnosing
physician and Referring doctor) are not allowed to login on
the system. They are registered as references that can be
associated to a patient record.
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Table 12-1: The User groups

Right (see definition below)
T 2
= o %)
Q 2 3 2 2
(1) = — 3 <
> 8 1) =] =
o 3 3 S o
Group - =
Cardiologist + + + Activated
— with a
Physician + + Dongle
Sonographer + +
Fellow + +
Sys Admin + + +
Hosp admin +
GE admin + + +
The rights associated to the user groups are:
Right Definition
Create and delete * Create, update and delete a patient record
* Create, update and delete an examination
* Create, update and delete an user or a referring member
 Import/Export patient records, examinations
* Move examinations
Print report * Print a report
Store report » Store a report
Admin » System administration
Service « Access to the service platform
Creating a user or a referring member
1. Press New
2. Enter the user’s information.
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3. Select the type of user/referring member in Member of

Group(s).
A To be able to login on the system, the group Operator MUST be
selected.
CAUTION
Editing an user configuration
1. Select the actual user in the User list.
2. Make the desired changes.
3. Press CONFIG or any active scanning key to exit the
Configuration management package.
Deleting a user
1. Select the actual user in the User list.
2. Press Delete.
The user is removed from the User list.
Auto logon and auto logoff
Auto logon
1. Select the desired logon setup from the pull down menu:
» Disabled: no default user is selected when logging on.
» Last user: the last user is selected automatically when
logging on.
» A specific user: select one of the users to be the default
user when logging on.
Auto logoff
1. Setthe time span (from 10 min) for the system to
automatically log off when not in use.
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Unlock Patient

If for any reason an examination is not properly finished, the
patient record is locked and cannot be opened again unless it
is unlocked.

ANMAIN

Disk Managemeni Backup 'F'-ﬂ- lore | Users | Sysiem Admin [ Unleoc kP at

Last Hame | Patient 10 | [r—
First Home

Fint hdaie el ey

Fream affer | (ddamimdsmy) | Uniock all

Locked paticrt list

Last Hame

Irmisging Mo T et Report Connectivity System Bt Admin Service

Figure 12-22: The Unlock Patient sheet

To unlock patient records:

1. Press CONFIG.

2. Select the category Admin.

3. Inthe Admin category, select the sheet Unlock patient.
4

In the Unlock patient sheet, select the patient records to
unlock

You can search for a specific patient record or a group of
patient record using the searching filters.

5. Select Unlock to unlock the selected patient record(s), or
select Unlock All to unlock all patient records.
A Confirmation window is displayed.

6. Select OK.
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System Care and Maintenance

JAN

CAUTION

A

CAUTION

A

WARNING

Having been determined by GE Medical Systems engineers
that your Vivid i system has no high-wearing components likely
to fail due to frequent use, no Periodic Maintenance
Inspections are mandatory. However, some Customer Quality
Assurance Programs may require additional tasks and/or
inspections to be performed at periods of frequency different
from those listed in this manual.

The user must ensure that safety inspections are performed at
least every 12 months according to the requirements of the
patient safety standard IEC 60601-1 (1988).

Only trained persons are allowed to perform the safety
inspections mentioned above.

Technical descriptions are available on request.

To ensure that the Vivid 7 unit constantly operates at maximum
efficiency we recommend that the following procedures be
observed as part of the customer’s internal routine
maintenance program.

Inspecting the system

If any defects are observed or malfunctions occur, DO NOT
operate the equipment, and inform a qualified service person.

Monthly

Examine the following on a monthly basis (or whenever there is
a reason to assume that any issue may have occurred):

»  Connectors on cables, for any mechanical defects

*  Entire length of electrical and power cables, for cuts or
abrasions

*  Equipment, for loose or missing hardware
*  Control panel for defects

To avoid electrical shock hazard, do not remove panels or covers
from the unit.
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A

CAUTION

Virus Protection

To minimize virus vulnerability Vivid i is configured with a
minimal set of open ports and with all network services not
actively used by the system closed down. This significantly
reduces the risk of a virus attack on Vivid i. GE is continuously
judging the need for additional actions to reduce vulnerability of
equipment, this includes vulnerability scanning of our products
and evaluation of new security patches for the 3rd party
technology used. Microsoft (and other) security patches that
addresses serious issues with Vivid i will be made available to
customers after GE verification of those patches.

Cleaning the unit

General Cleaning

Frequent and diligent cleaning of the Vivid i ultrasound unit
reduces the risk of spreading infection from person to person,
and also helps to maintain a clean working environment.

When performing Cleaning Procedures, to prevent the risk of

system damage, always observe the following precautions:

« Use only cleaning materials and solutions recommended in the
procedures described in Table xx on page xx.

* Do not use any solutions or products not listed in the Vivid i User
Manual.

* Do not spray any liquid directly onto the Vivid i covers, LCD Display
or keyboard!

« Do not allow any liquid to drip or seep into the system.

« Prior to cleaning, turn OFF power to the system.

LCD Display Cover

On a weekly basis, moisten a soft, non-abrasive folded cloth or
sponge with a mild, general purpose, non-abrasive soap and
water solution. Do not use any solution containing abrasive
powder or strong chemicals such as acid or alkaline.
Squeeze excess liquid from the cloth/sponge, them wipe down
the top, front, back and both sides of the unit. Do not spray
any liquid directly onto the unit!

1. Rinse the cloth/sponge with clean running water and wipe
the unit surfaces again.

2. Use adry, soft, lint-free cloth to dry the unit surfaces.
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3. Wait for the unit surfaces to dry completely.

Note: In the event that disinfection is required or any stubborn
stains remain, remove them with a soft, dust-free cloth on
which a small quantity of isopropyl rubbing alcohol has been
absorbed, as described below for cleaning the Keyboard.

LCD Display

On a weekly basis, gently wipe the LCD Display with a dry, soft,
lint-free non-abrasive folded cloth.

Note: In the event that you see a scratch-like mark on the LCD
Display, this may be a stain transferred from the Keyboard or
Trackball when the LCD Display Cover was pressed from the
outside. Proceed as follows:

Wipe or dust the stain gently with a soft, dry cloth. If the stain
remains, moisten a soft, lint-free cloth with water or a 50-50
mixture of isopropyl alcohol and water that does not contain
impurities. Wring out as much of the liquid as possible then
wipe the LCD Display again. Do not let any liquid drip into
the computer!

Be sure to dry the LCD Display before closing the cover.
Control Panel and Keyboard

Control Panel:

On a weekly basis, moisten a soft, non-abrasive folded cloth or
sponge with a mild, general purpose, non-abrasive soap and
water solution or general purpose disinfectant. Do not use any
solution containing abrasive powder or strong chemicals
such as acid or alkaline.

Squeeze excess liquid from the cloth/sponge, them wipe down
the Control Panel.
Do not spray any liquid directly onto the Control Panel!

1. Rinse the cloth/sponge with clean running water and wipe
the Control Panel again.

2. Use adry, soft, lint-free cloth to dry the Control Panel.
3. Wait for the Control Panel surfaces to dry completely.
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Keyboard:

Clean the keyboard as described (above) for cleaning the
Control Panel.

Note: In the event that disinfection is required or any stubborn
stains remain, absorb a small quantity of isopropyl rubbing
alcohol on a soft, dust-free cloth.

Wipe the surface of the keycaps with the cloth, making sure
that no liquid drips on or between the keys. Allow to dry.

Magneto Optical Disk (MOD)

Clean the drive head and media with the vendor-supplied
cleaning kit. Advised to repeat this often, to prevent future
problems. MOD disks must be stored away from dust and
cigarette smoke. Do not use alcohol or benzene to clean the
MOD cartridge.

DVD - CDRW Drive

Clean the drive head and media with the vendor-supplied
cleaning kit. Advise the user to repeat this often, to prevent
future problems. CDs must be stored away from dust and
cigarette smoke. Do not use alcohol or benzene to clean the
CD drive.

Peripherals

Clean the peripherals in accordance with the respective
manufacturer's directions.

Prevention of static electricity
interference

Interference from static electricity can damage electronic
components in the system. The following measures help to
reduce the likelihood of electrostatic discharge:

*  Wipe the alphanumeric keyboard and monitor with lint-free
tissue or a soft cloth dampened with anti-static spray on a
monthly basis.

»  Spray carpets with anti-static spray because constant
walking on carpets in or near the scanning room may be a
source of static electricity.
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System self-test

The Vivid i ultrasound unit is designed for reliable operation
and consistent, high-quality performance. Automatic
self-testing facilities are provided to monitor system operation
and to detect malfunction as soon as possible, thereby
eliminating unnecessary downtime. The detection of any
serious malfunction may result in immediate interruption of
scanner operation.

System malfunction

In the event of error or system malfunction the user may
generate and export a log file to a removable media as
described below and contact authorized service personnel.

Generating a lodfile

1. Press ALT - D on the alphanumeric keyboard.
The Problem description dialogue window is displayed
(see Figure 13-1).

2. Typeinadescription of the problem. Notes should be made
regarding the selected probe, the imaging mode and the
application that was being used at the time of malfunction.
If applicable, try to describe the button or key pushing
sequence that immediately preceded the problem.

Check the mention System lockup if applicable.

3. Press Save to create a lodfile.
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System problem reporting

New problem report

Cancel

Figure 13-1: The Problem description dialogue window

Exporting the lodfile

1. PressALT - D on the alphanumeric keyboard to display the
Problem description dialogue window again.

2. Select the destination where to export the logfile (MOD or
CD-R).

3. Press Export.
A Zip file (named “logfile_<date>_<time>.zip") is copied on
to the selected removable media.
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Introduction

A

DANGER

A

WARNING

YA\

CAUTION

This section describes the important safety measures which
should be taken before operating the Vivid i ultrasound unit.
Procedures for simple care and maintenance of the unit are
also described.

Various levels of safety precautions may be found on the
equipment, and different levels of severity are identified by one
of the following icons that precede precautionary statements in
the text.

The following icons are used to indicate precautions:

Indicates that a specific hazard exists that, given inappropriate
conditions or actions, will cause:

» Severe or fatal personal injury
 Substantial property damage

Indicates that a specific hazard exists that, given inappropriate
conditions or actions, will cause:

* Severe or fatal personal injury
 Substantial property damage

Indicates that a potential hazard may exist that, given
inappropriate conditions or actions, can cause:

* Minor injury
 Property damage

AN\

Marks sections or chapters in the user manual which give
information related to components on the ultrasound unit or to
accessories marked with this same label (see also page 350).

Other precautions or prudent-use recommendations are
indicated in the note sections in the left column. These are:

» Use of the Vivid i ultrasound unit as a prescription device,
under the order of a physician.

* Maintaining an optimum unit environment.
* Reference to the User's Manual.
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Owner responsibility

JAN

CAUTION

For USA only:

Federal law restricts this device to use by, or on the orders of, a
physician.

It is the responsibility of the owner to ensure that anyone
operating the system reads and understands this section of the
manual. However, there is no representation that the act of
reading this manual renders the reader qualified to operate,
inspect, test, align, calibrate, troubleshoot, repair or modify the
system. The owner should make certain that only properly
trained, fully-qualified service personnel undertake the
installation, maintenance, troubleshooting, calibration and
repair of the equipment.

The owner of the Vivid 7 ultrasound unit should ensure that only
properly trained, fully qualified personnel are authorized to
operate the system. Before authorizing anyone to operate the
system, it should be verified that the person has read, and fully
understands, the operating instructions contained in this
manual. It is advisable to maintain a list of authorized
operators.

Should the system fail to operate correctly, or if the unit does
not respond to the commands described in this manual, the
operator should contact the nearest field GE Ultrasound
Service Office.

For information about specific requirements and regulations
applicable to the use of electronic medical equipment, consult
the local, state and federal agencies.
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Important safety considerations

Notice against user modification

Never modify this product, including system components,
software, cables, and so on. User modification may cause
safety hazards and degradation in system performance. All
modification must be done by a GE qualified person.

The equipment is not suitable for use in the presence of
flammable anesthetic mixture with air or with Oxygen or Nitrous
Oxide.

This section includes considerations for the
following:

* Patient safety

e Personnel and equipment safety

The information contained in this section is intended to
familiarize the user with the hazards associated with the use of
the unit, and to alert them to the extent to which injury and
damage may occur if the precautions are not observed.

Users are obligated to familiarize themselves with these safety
considerations and to avoid conditions that could result in injury
or damage.
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Regulatory information

The GE Vingmed Ultrasound product families are tested to
meet all applicable requirements in relevant EU Directives and
European/International standards. (See “Standards used”
below.) Any changes to accessories, peripheral units or any
other part of the system must be approved by the
manufacturer: GE Vingmed Ultrasound. Ignoring this advice
may compromise the regulatory approvals obtained for the
product.

Please consult your local GE Vingmed Ultrasound
representative for further details.

Standards used

The Vivid 1 ultrasound unit is a Class | device, type BF,
according to Sub-clause 14 of IEC 60601-1 (1988). To fulfill the
requirements of relevant EC directives and/or European
Harmonized/International standards, the following
documents/standards have been used:

Standard/Directive Scope

93/42/EEC

Medical Devices Directive (MDD)

EN 55011/CISPR 11/ 3.1991 | Emitted noise according to Class B requirements +

Electromagnetic Susceptibility

IEC 60601-1 (1988) Medical Electrical Equipment, Part 1; General
EN 60601-1 (1990) Requirements for Safety
UL 2601-1/ 8 (1994) “CLASSIFIED BY UNDERWRITERS LABORATARIES

INC WITH RESPECT TO ELECTRICAL SHOCK, FIRE
AND MECHANICAL HAZARDS ONLY IN
ACCORDANCE WITH UL2601-1 AND CAN/CSA C22.2
NO.601.1"

IEC 1157/ EN 61157/ (1994) | Requirements for the declaration of the acoustic output

of medical diagnostic ultrasonic equipment.

EN 60601-1-2 (2001) Medical Electrical Equipment - part 2. Collateral
standard: Electromagnetic compatibility - Requirements
and tests.

EN 60601-1-2-37 (2001) Medical Electrical Equipment - part 2: "Particular

requirements for the safety of ultrasound medical
diagnostics and monitoring equipment”, (2001).
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IEC 60601-2-27

monitoring equipment.

Medical electrical equipment - Part 2: Particular
requirements for the safety of electrocardiographic

IEC 60601-1-4 Medical electrical equipment: Part 1-4: General
requirements for collateral standard: Programmable
electrical medical systems

ISO 10993-1 Biological evaluation of medical devices

ISO 13485 Quality management standards for medical devices

93/42/EEC Medical Devices Directive

Note: Any rest en-
ergy within our
scanners or their
components will be
below 60 V DC or
2 m].

C€...

Device labels

Label Icon Description

The following table describes the purpose and location of
safety labels and other important information provided on the
equipment.

Label

Purpose

Location

Identification Plate

Manufacturer's name and address
Model

Electrical ratings

Device Listing/Certification Labels

Bottom of unit

.\

Equipment Type BF, in which
protection against electric shock does
not rely on basic insulation only.
Provides additional safety
precautions such as double insulation
or reinforced insulation, because
there is no provision for protective
earthing or reliance upon installation
conditions.

Probe connectors.
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Label

Purpose

Location

\ 4

Equipment Type CF, indicates
equipment having a floating applied
part having a degree of protection
suitable for direct cardiac contact.

ECG connector

C€...

Bottom of unit.

N

Alternating current

Various

This symbol indicates that the waste
of electrical and electronic equipment
must not be disposed as unsorted
municipal waste and must be
collected separately. Please contact
an authorized representative of the
manufacturer for information
concerning the decommissioning of
your equipment.

Bottom Cover

Protective earth (ground)

Internal

= @

Earth (ground)

Internal

Equipotentiality: indicates terminal to
be used for connecting equipotential
conductors when interconnecting
(grounding) with other equipment.

Bottom of unit

> | <4

Attention - Consult accompanying
documents: alerts the user to refer to
the user documentation when
complete information cannot be
provided on the label.

Various

>

CAUTION - Dangerous voltage: used
to indicate electric shock hazards.

Various
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Label

Purpose

Location

E
ON/OFF:

Apply a short push on the ON/OFF
button to shut down the system.

Keyboard

Vivid i User’'s Manual
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Classifications

Type of protection against electric shock:
e Class | Equipment—AC Adapter (*1)
* Class Il Equipment—Vivid-i Console (*2)

Degree of protection against electric shock:

* Type BF Applied part (*3) (for Probes marked with BF
symbol)

e Continuous Operation

e System is Ordinary Equipment (IPX0)

* Probes are IPX1

*1. Class | Equipment

EQUIPMENT in which protection against electric shock does
not rely on BASIC INSULATION only, but includes a protective
earth ground. This additional safety precaution prevents
exposed metal parts from becoming LIVE in the event of an
insulation failure.

*2. Class Il Equipment

EQUIPMENT in which protection against electric shock does
not rely on BASIC INSULATION only, but in which additional
safety precautions such as DOUBLE INSULATION or
REINFORCED INSULATION are provided.

*3. Type BF Applied Part

TYPE B APPLIED PART providing a specified degree of
protection against electric shock, with particular regard to
allowable LEAKAGE CURRENT.

Table 14-1: Type BF Equipment

Normal Mode Single Fault Condition

Patient Leakage Less than 100 microA Less than 500 microA
Current
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Acoustic output

Definition of the acoustic output
parameters

Thermal Index

Tl is an estimate of the temperature increase of soft tissue or
bone. There are three thermal index categories:

» TIS: Soft tissue thermal index. The main Tl category. Used
for applications that do not image bone.

* TIB: Bone thermal index (bone located in a focal region).
Used for fetal application.

e TIC: Cranial bone thermal index (bone located close to the
surface). Used for transcranial application.

Mechanical Index

Ml is the estimated likelihood of tissue damage due to
cavitation. The absolute maximum limits of the Ml is 1.9 as set
by the FDA 510(k) guidance of 1997.

Ispta

The Ispta is the Spatial Peak Temporal Average Intensity. The
absolute maximum limit of Ispta is 720 MW/cm?2 as set by the
FDA 510(k) guidance of 1997.

Acoustic output and display on the
Vivid i

In the title bar, two fields are allocated for the display of power
values as shown in Figure 14-1.

{% o 3E Vingmed Ultrasound | M35 MI1.0 ‘a)
07112/01 8:59:44 Cardiac Tis0.9 16
1. Title bar
2. Ml
3. Tl
Figure 14-1: The display of Ml and Tl on the screen
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The Vivid i chooses the correct category based on mode of
operation and chosen application, and presents only one Tl to
the operator. It is therefore important that the operator chooses
the right application.

The Vivid i has an internal limit of 4.0 on TI. IEC87 has
suggested some time dependent thresholds that are partly
implemented on the Vivid i as color-coding of the thermal
index. The color-coding scheme together with the thermal
exposure times in the table below are not meant as limits on Tl
or exposure time, but as an aid for the operator. Note that the
Vivid i does not monitor the thermal exposure time. The
displayed Tl is coded as follow:

TI

Color Recommended thermal exposure time

0.0-0.4

Dimmed -

0.4-15

White -

1.5-2.0

White <12h

2.0-3.0

White <1lh

3.0-4.0

Red

< 15 min.

The maximum possible Ml and Ispta on the Vivid i is within the
limits set in Track 3 in the FDA 510(k) guide of 1997, Ml < 1.9
and Ispta < 720 mW/cm2.

ALARA

Ultrasound procedures should be performed using output
levels and exposure times As Low As Reasonably Achievable
(ALARA) while acquiring clinical information.

Training

During each ultrasound examination the user is expected to
weigh the medical benefit of the diagnostic information that
would be obtained against the risk of potential harmful effects.
Once an optimal image is achieved, the need for increasing
acoustic output or prolonging the exposure cannot be justified.
It is recommended that all users receive proper training in
applications before performing them in a clinical setting.
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Contact the GE Ultrasound sales representative for training
assistance.

Safety statement

GE Vingmed Ultrasound safety statement

Although no harmful biological effects have been demonstrated
for ultrasound frequencies, intensities and exposure times used
in examination with the GE Vingmed Vivid i system, GE
Vingmed Ultrasound recommends using the lowest acoustic
output settings which will produce diagnostically acceptable
information.

System controls affecting acoustic
output

The operator controls that directly affect the acoustic output are
discussed in the Acoustic Output Data Tables in the Reference
Manual. These tables show the highest possible acoustic
intensity for a given mode, obtainable only when the maximum
combination of control settings is selected. Most settings result
in a much lower output. It is important to note the following:

*  The duration of an ultrasound examination is as important
as the acoustic output, since patient exposure to output is
directly related to the exposure time.

»  Better image quality yields faster clinical results, making it
possible to complete the relevant ultrasound examination
more rapidly. Therefore, any control that improves the
guality of the examination can help to reduce patient
exposure, even though it may not directly affect acoustic
output.

Probe selection

As long as the appropriate application is available, any probe
can be used with the knowledge that the intensities fall at, or
below, those stated in the Acoustic Output Data Tables. The
duration of patient exposure is most likely minimized with the
use of a probe that is optimized to provide resolution and focal
depth, appropriate to the examination.
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Application selection

Selecting the probe and application preset appropriate to a
particular ultrasound examination automatically provides
acoustic output limits within FDA guidelines for that application.
Other parameters which optimize performance for the selected
application are also set automatically, and should assist in
reducing the patient exposure time. See page 46, for
information on selecting probes and application presets.

Changing imaging modes

Acoustic output depends on the imaging mode selected. The
choice of mode (2D, M-Mode, Doppler or Color Flow)
determines whether the ultrasound beam is stationary or in
motion. This greatly affects the energy absorbed by the tissue.

See Chapter 3, "Scanning Modes" on page 75, for complete
information on changing imaging modes.

When operating in a combined mode, such as 2D and M-Mode,
the total acoustic output comprises contributions from each
individual mode. Depending on the modes in use, either or both
output indices may be affected.

The user can override the default settings, but care should be
taken to observe the displayed Ml and TI values.

Power

It is possible to change the power in all operating modes so that
the operator can use the ALARA principle.
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Patient safety

A

WARNING

AN

CAUTION

Patient identification

The concerns listed in this section can seriously affect the safety
of the patient undergoing a diagnostic ultrasound examination.

Always include proper identification with all patient data and
verify the accuracy of the patient's name and/or identity number
when entering such data. Ensure that the correct patient ID is
provided on all recorded data and hard copy prints.
Identification errors could result in an incorrect diagnosis.

Diagnostic information

The images and calculations provided by the system are
intended for use by competent users, as a diagnostic tool. They
are explicitly not to be regarded as the sole, irrefutable basis for
clinical diagnosis. Users are encouraged to study the literature
and reach their own professional conclusions regarding the
clinical utility of the system.

The user should be aware of the product specifications and of
the system accuracy and stability limitations. These limitations
must be considered before making any decision based on
guantitative values. If in doubt, the nearest GE Ultrasound
Service Office should be consulted.

Equipment malfunction or incorrect settings can result in
measurement errors or failure to detect details in the image.
The user must become thoroughly familiar with the operation of
the unit in order to optimize its performance and to recognize
possible malfunctions. Application training is available through
the sales representative.

Be certain to ensure privacy data of patient information.
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Mechanical hazards

Damaged probes or improper use and manipulation of the
transesophageal probe may result in injury or increased risk of
infection. Inspect probes frequently for sharp, pointed or rough
surface damage that could cause injury or tear protective
barriers (gloves and sheaths).

Transesophageal probe safety

Never use excessive force when manipulating the
transesophageal probe. The detailed operator manual
enclosed with the transesophageal probe must be read
carefully.

Electrical Hazard

A damaged probe may increase the risk of electric shock if
conductive solutions come in contact with internal live pads.
Inspect probes often for cracks or openings in the housing and
holes in and around the acoustic lens, or other damage that
could allow moisture to enter. Become familiar with the use and
care precautions described in Chapter 10, "Probes" on

page 263.
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Personnel and equipment safety

f The hazards listed below can seriously affect the safety of
personnel and equipment during a diagnostic ultrasound
DANGER examination.

Explosion hazard

Never operate the equipment in the presence of flammable or
explosive liquids, vapors or gases. Malfunctions in the unit, or
sparks generated by fan motors, can electrically ignite these
substances. Operators should be aware of the following points
to prevent such explosion hazards.

If flammable substances are detected in the environment,
do not plug in or turn on the system.

If flammable substances are detected after the system has
been turned on, do not attempt to turn off the unit, or to
unplug it.

If flammable substances are detected, evacuate and
ventilate the area before turning off the unit.

Electrical hazard

é The internal circuits of the unit use high voltages, capable of
causing serious injury or death by electrical shock.

WARNING

To avoid injury

Do not remove the unit's protective covers. No
user-serviceable parts are inside. If servicing is required,
contact qualified technical personnel.

Connect the attachment plug to a hospital-grade grounding
outlet to ensure adequate grounding.

Do not place liquids on or above the unit. Conductive fluids
seeping into the active circuit components may cause short
circuiting, which could result in an electrical fire.

An electrical hazard may exist if any light, monitor or visual
indicator remains on after the unit is turned off.

Fuses blown within 36 hours of being replaced may indicate a
malfunctioning electrical circuit within the system. In this event,
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the unit must be checked by GE Ultrasound service personnel.
No attempt should be made to replace the fuses with others of
a higher rating.

Biological hazard

For patient and personnel safety, beware of biological hazards
while performing transesophageal procedures. To avoid the
risk of disease transmission:

» Use protective barriers (gloves and probe sheaths)
whenever necessary. Follow sterile procedures as
required.

*  Thoroughly clean probes and reusable accessories after
each patient examination and disinfect or sterilize as
needed. Refer to Chapter 10, "Probes" on page 263, for
probe use and care instructions.

* Follow all in-house infection control policies as they apply
to personnel and equipment.

Pacemaker hazard

The possibility of the system interfering with pacemakers is
minimal. However, as this system generates high frequency
electrical signals, the operator should be aware of the potential
hazard this could cause.
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Electrical safety

JAN

CAUTION

Device classifications

The Vivid 1 ultrasound unit is a Class | device, type BF,
according to Sub-clause 14 of IEC 60601-1 (1988).

Internally connected peripheral devices

The system, together with peripheral devices, such as video
tape recorders and printers, meets UL2601-1 and IEC 60601-1
(1988) standards for electrical isolation and safety. These
standards are applicable only when the specified peripheral
devices are plugged into the AC outlets provided in the unit.

Internally connected battery

Remove the primary battery if the internal battery in not likely to
be used for some time.

External Connection of other peripheral
devices

External devices can be used only if CE marked and in
compliance with related standards (EN 60601-1 or EN 60950).
Conformance to EN 60601-1-1 (2000) must be verified.

External devices meeting EN 60950 should be kept outside of the
patient environment, as defined in IEC 60601-1-1 (2000).

Other external devices, such as laser cameras, printers, VCRs
and external monitors, usually exceed allowable leakage limits
and, when plugged into separate AC outlets that are then
connected to the unit, are in violation of patient safety
standards. Suitable electrical isolation of such external AC
outlets may be required in order to meet UL2601-1 and

IEC 60601-1 (1988) standards for electrical leakage.
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Allergic reactions to latex-containing
medical devices

Due to reports of severe allergic reactions to medical devices
containing latex (natural rubber), the FDA advises health-care
professionals to identify latex-sensitive patients, and be
prepared to treat allergic reactions promptly. Latex is a
component of many medical devices, including surgical and
examination gloves, catheters, incubation tubes, anesthesia
masks and dental dams. Patient reaction to latex has ranged
from contact urticaria, to systemic anaphylaxis.

For more details regarding allergic reaction to latex, refer to
FDA Medical Alert MDA91-1, March 29.
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Electromagnetic Compatibility (EMC)

NOTE:This unit carries the CE mark. It complies with regulatory
requirements of the European Directive 93/42/EEC concerning
medical devices. It also complies with emission limits for a
Group 1, Class A Medical Device as stated in EN 60601-1-2
(2001) (IEC 60601-1-2 (2001).

All types of electronic equipment may characteristically cause
electromagnetic interference with other equipment, transmitted
either through air or connecting cables. The term
Electromagnetic Compatibility (EMC), indicates the capability
of the equipment to curb electromagnetic influence from other
equipment, while at the same time not affecting other
equipment with similar electromagnetic radiation.

Radiated or conducted EMC can cause distortion, degradation,
or artifacts in the ultrasound image which could potentially
obscure diagnostic information.

There is no guarantee that interference will not occur in a
particular installation. If this equipment is found to cause or
respond to interference, which may be determined by turning
equipment on and off, qualified service personnel should
attempt to correct the problem by one or more of the following
measures:

. Re-orient or re-locate the affected device.

* Increase the separation between the unit and the affected
device.

*  Power the equipment from a source other than that of the
affected device.

»  Consult the service representative for further suggestions.

The manufacturer is not responsible for any interference or
responses caused by the use of interconnecting cables other
than those recommended, or by unauthorized changes or
moadifications to this unit. Unauthorized changes or
modifications could void the user's authority to operate the
equipment.

To comply with the regulations on electromagnetic interference,
all interconnecting cables to peripheral devices must be
shielded and properly grounded. Use of cables not properly
shielded and grounded may result in the equipment causing or
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responding to radio frequency interference, in violation of the
European Union Medical Device Directive and FCC
regulations.

Do not use devices which intentionally transmit RF signals, for
example, cellular phones, transceivers, or radio controlled
products, in the vicinity of this equipment as it may cause
performance outside the published specifications. Keep the
power to these types of devices turned off when near this
equipment.
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Environmental protection

System disposal
To be added

Battery disposal

To be added
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