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1 Introduction

Thank you for purchasing the M2™ Compact High-Performance MRI System. The M2 MRI is an
innovative, medical-grade (1 Tesla), high-resolution Magnetic Resonance Imaging (MRI) system.
The M2 addresses the needs of laboratories and pre-clinical research centers performing in vivo
small animal imaging and in vifro studies that require the powerful imaging capabilities of MRI
but without the cost, complexity, maintenance and expertise involved with fraditional MRI
systems.

Aspect Imaging's M2 MRI system is designed for specific applications and is optimized according
to user requirements; workflow is made simple and streamlined.

This chapter contains the following sections:

B About the Operator Manual
B Operator Manual Conventions

B Navigating the Operator Manual

About the Operator Manual

This operator manual provides the information necessary to operate the M2 in a safe and
efficient manner. Please read and thoroughly understand the operator manual before
operating the system. If any part of this operator manual is not clear, contact Aspect Imaging
Customer Support for clarifications.

The operator manual is infended to be enclosed with the M2 system. It is not infended to replace
the user’s training course.

This operator manual should always accompany the unit, and all personnel operating the unit
must know its location.

Make sure you read the safety instructions carefully before operating the system for the first time.

Audience

This operator manual is written for operators who will be using the M2 MRI system. There are three
main types of operators:

B Operator: a user who can acquire and measure images, and perform most of the system
activities. Operators do not have access to the Design Mode, Design Panel, or the Playlist
functionality.

B  Manager: a user who has full access to the main modes and panels but cannot manage
system users and cannot access proprietary company software.
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Infroduction

B Super User: a user who has full access to the main modes and panels, can manage
system users, but cannot access proprietary company software.

Operator Manual Conventions

The following conventions are used throughout the operator manual:

The names of menus, screens, and dialog boxes are capitalized.
The step-by-step instructions are numbered.
Controls that have to be acted upon, are marked in bold, as in the following example:
Click Next to continue. A new screen is displayed.
Fill-in the data and click OK.
B Insfructions to press keyboard keys are displayed as follows:
Press <Ctrl>.

Crossreferences are marked in dark blue italics. Example: Acquiring Images
Important safety warnings appear in the text as follows:
Warning

I Warning — indicates precautions and instructions, which, if not followed, may result
U in serious bodily injury or death.

Caution
- Caution —indicates instructions, or cautionary notes, which, if not followed, may
! result in damage fo the equipment or to the quality of measurements.

B Notfes and tips appearin the text as follows:

Note/Tip

Notes — contain helpful information and tips.

Using the Graphical User Interface (GUI)

This operator manual assumes that one knows how to use Windows-based applications. To
prevent misunderstanding, however, the most important actions that are required for using the
M2 software are described here.

Using Drag-and-Drop

Drag-and-drop is commonly used to move objects from one location on the screen to another
location. In the M2 software, this functionality is used to measure distances or to define areas on
an image. The basic sequence involved in drag-and-drop is:

M2™ MRI System Operator Manual Need help?2 Email us af support@aspectimaging.com



Infroduction

1 Press, and hold down, the left button of the mouse at the point from which you want to
start the dragging action.
Example: The start point of the measurement, or the first corner of a rectangle.

2 Move (or ‘drag’) the cursor to the desired location.
Example: The end point of the measurement, or the diagonal corner of the rectangle.

3 Finish the dragging movement (or ‘drop’) by releasing the button.

Closing Boxes Using the Windows Close Button

Some of the dialog boxes in the M2 software close automatically when an action is performed
or a button is clicked. In some cases, however, you have to close the dialog box by clicking the
Windows Close button.

Acquisition Options Windows Close button

PlayLists

Hardware present [NTHMR Hag]

Ml Image Enhancement Enabled

H Automatically Save THT hiles

Figure 1: Windows Close button in dialog box

Whenever you are requested to “click the Windows Close button”, locate the Close button of
the current dialog box (always in the top right corner of the dialog box) and click.

Navigating the Operator Manual

The M2 MRI operator manual is comprised of the following chapters:

Chapter 1, Introduction, describes the operator manual structure and conventions.

Chapter 2, Safety, provides an overview of the hazards involved in improper use of the M2
MRI system, and the safety measures that will ensure safe operation. Read this chapter
carefully before starting to use the M2 MRI system.

Chapter 3, System Overview, describes the system components.

Chapter 4, Getting started, explains how to turn the M2 MRI on and off, and describes the
user interface and main operational modes and concepts of the NRG Console, the
software application that you will use to operate the MRI.

B Chapter 5, Acquiring Images, walks you through the process of acquiring an MRl image.
This chapter also describes the Control Panel tools, the Acquisition queue, and the Playlists
functionality.

B Chapter 6, Working with Images, explains how to view, measure, edit and print acquired
images.
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Infroduction

Chapter 7, Managing Protocols, explains how to create, edit, and delete protocols.

Chapter 8, Managing Archives, describes the archiving options in the system and how to
manage the various archives.

Chapter 9, System Set-up and Configuration, provides information on managing users,
using the various system logs, managing sequence protocols, and checking the system
status.

Appendix A, Specifications, details the M2 MRI specifications.
Appendix B, System Cadlibration, details the M2 MRI system calibration procedures.
Appendix C, Troubleshooting, describes common problems and how to overcome them.

Appendix D, Application Notes, provides tips and work sequences for special application
needs.

Appendix E, Glossary, includes a glossary of MRI term:s.
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2 Safety

The M2 MRI was built to provide the highest safety requirements. Due fo its vanishing external
fringe-field, it can be safely installed in small spaces. The intfegrated RF shielding and silent
gradients eliminate the need for a specially shielded room and other limiting operational
procedures.

Improper operation of any elecftrical system, however, may be hazardous. Please read this
chapter carefully before attempting tfo operate the system, to prevent harmful effects to you or
your environment.

The information provided in this chapter is not intended to replace professional fraining on the
safety and use of the M2 MRI system.

Warning
N

U This system is infended exclusively for pre-clinical research.

This chapter contains the following sections:

General Safety Guidelines
General Hazards
Potential Adverse Effects

Noise

Access Control

General Safety Guidelines

This product is designed and manufactured to ensure maximum safety of operation. If should be
operated and maintained in strict compliance with the safety precautions, warnings, and
operating instructions contained in official Aspect Imaging publications.

B This product should be installed, maintained, and serviced by Aspect Imaging qualified
personnel.

B Do not modify the system in whole or in part in any way without prior written approval by
Aspect Imaging.

B Do not connect any third-party equipment to the system without written approval from
Aspect Imaging.

B Make sure that only properly trained and fully qualified personnel are authorized to
operate this equipment. An authorized operator’s list should be maintained.

B The SAR and dB/dt limits are below the "Normal Operating Mode" limit as defined by the
IEC60601-2-33 standard, and the FDA Guidance for the Submission of Pre-Market
Notification for Magnetic Resonance Diagnostic Devices.
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Safety

Warning
AT

This operator manual should always accompany the unit, and all personnel operating the
unit must know its location.

Unauthorized personnel should not be allowed access to the system.
The system is equipped with a main circuit breaker. Activate the breaker when there is
any sign of danger.

In the event of system malfunction or of improper response to safety controls, suspend all
operation of the equipment, and noftify Aspect Imaging's Customer Support Department
immediately.

System users should become familiar with product specifications, system accuracy, and
stability limitations. These limitations must be considered before making any decision
based on quantitative values. In case of doubt, consult the Aspect Imaging Customer
Support Department.

Never place a metal or magnetically-susceptible object in or near

U the M2 magnet's opening or "bore". This could be dangerous and

Note/Tip

cause irreparable damage to the M2 system.

In some countries, legislation may exist covering occupational limits for exposure to
static magnetic fields. Bear in mind, however, that no evidence exists to support
cumulative effects with time for exposure to static magnetic fields.

General Hazards

Improper use of the system may expose you to various hazards of electrical or magnetic nature.
Adhering to the following precautions is critical for your safety.

Electrical Shock

Internal circuits use high voltage that can cause fatal injury. Do not remove the system covers.
There are no user serviceable components inside the magnet assembly or electronics cabinet.
The electronics cabinet should be kept locked, and should be opened only for start-up,
shutdown, and calibration.

Electrical Fire

Liquids that contact active circuitry may cause an electrical fire. Therefore, never place
any liquids near the system cabinet.

Make sure that fire extinguishers at the site have been approved for use to extinguish
electrical fires in an MRI environment.

Fire precautions should be discussed with the local fire department, and emergency
procedures established.
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Safety

Explosion

Do not operate the system in the presence of flammable gases or liquids.

Magnetic Field

The magnetic field is 5 Gauss at a distance of approximately 70 centimeters from the magnet.

Note/Tip
We suggest that you mark a 5 Gauss line at a distance of 70 centimeters around the magnet.

This will clearly delineate the safety zone.

No metal objects are to be placed in close vicinity of the magnet.
No objects are to be placed on top of magnet or attached to the side of the magnet.

B Anyone with surgical metal implants or embedded metal objects in their hands/wrists is
not allowed fo insert or remove objects from the magnet (the magnetic field inside the
magnet is strong enough to potentially torque and twist metal implants.)

Potential Adverse Effects

Warnin: . . .
219 Danger due to implanted electronic devices:
U Persons with pacemakers or other implanted electronic devices should remain at a distance

of at least 3 feet from the system.

Warnin Displacement and/or heating of ferromagnetic objects:
A The magnetic force exerted by the MRI system on feromagnetic objects within its field can

! cause implanted or embedded objects (such as surgical clips, aneurysm clips, or shrapnel) to
become dislodged. In some cases, eddy currents induced by magnetic fields may cause

heating of metallic implants.

Absorption of Radiofrequency energy:
Warning Radiofrequency energy absorption may cause systemic thermal overload and local thermal
injury. The use of auxiliary equipment that has not been specifically fested and approved for

U use in an MRI environment may result in burns or other injuries fo the operator or fo the test
subject. Even instruments that are MRl compatible may cause injury if not used according to

the manufacturer's instructions.

Noise

Acoustic noise may be generated by the pulses of electrical current energizing the gradient
coils. The acoustic noise levels associated with the system are below the occupational limits
recommended by the American Conference of Governmental Industrial Hygienists and IEC
60601-2-33, chapters 6 and 26. The operator is therefore not subjected to potentially dangerous

levels of acoustic noise.
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Safety

Note/Tip

Different legislation regarding exposure to noise may exist in other
countries.

Access Control

Access to the site where the system is installed is restricted to authorized personnel.

M2™ MRI System Operator Manual Need help?2 Email us af support@aspectimaging.com



3 System Overview

The M2 MRI system comprises hardware and software components. In this chapter, you will
become familiar with the system components and the relationship between them.

This chapter contains the following secftions:

What is the M2 MRI System?
Electronics Cabinet
Magnet Sub-system
Changing RF Coils

Positioning the Sample

Computer

What is the M2 MRI System?

The M2 MRI system is a compact, high-performance MRI system developed for pre-clinical
research. The M2 MRI uses a permanent 1 Tesla magnet and a streamlined workflow to produce
high-resolution images.

Warning
e\

U The M2 MRI system is not approved for use in humans.

Aspect Imaging's system is based on revolutionary permanent magnet technology. The magnet
is highly efficient with no eddy currents from operation of the gradients. The system has high
performance, silent gradients, highly sensitive RF coils, and powerful user-friendly application
software providing high quality MR images.

Unlike most high field MRI systems the M2 MRI system can be placed anywhere in the laboratory,
office, animal facility, etc. It is inherently shielded with virtually no magnetic fringe field. The M2
MRI requires only a small footprint and has no special requirements for operation, enabling every
researcher maximum operational flexibility and simplicity. Due to its relatively lightweight and
compact design, it is simple to relocate. Installation is simple and fast.

The system includes a PC, an electronics cabinet, and a magnet sub-system, as illustrated
below:
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System Overview

USB 1

USB 2

Figure 2: System Diagram

Electronics Cabinet

The electronics cabinet contains all the components required for controlling and operating the
magnet sub-system.

RF Amplifier

Control Unit

Apollo Spectrometer

Gradient Amplifier

Power Distribution Unit
(PDU)

Figure 3: Electronics Cabinet
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System Overview

The electronics cabinet houses the following rack-mounted components:

The RF Amplifier that ampilifies the Radio Frequency signal delivered by the RF coils.
The Control Unit that confrols the Radio Frequency signal.
The Apollo Spectrometer that generates the pulse signals and captures the scan data.

The Gradient Amplifiers that amplify the gradient pulses.

The PDU (Power Distribution Unit) that distributes power to the system.

Magnet Sub-system

The magnet assembly is a closed unit that is controlled by the Electronics Cabinet and the NRG
Console software.

The magnet unit includes the following:

B  Magnet assembly

B Wheeled cart

Figure 4. Magnet Sub-system

On the front of the magnet assembly, you will find the sample insertion opening or the M2
magnet’s bore. When the M2 small animal handling unit is in place, you can see a plate with
two black knobs.
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System Overview

Figure 5: Magnet Sub-system with M2 Small Animal Handling Unit in Place
4 Toremove the Small Animal Handling unit, rotate both knobs counterclockwise.

5 Pull the mounting plate until the unit comes out.

Tilt position  Gas suction
lock connector

Locking
latch

Utility
port

~ Connector for
Physiological Monitor

Figure é: Face-plate of Small Animal Handling Unit
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System Overview

Radio Frequency (RF) Coils

The system can be ordered with multiple application-specific RF coils including the following two
popular models: 35 mm, and 60 mm. The coils are calibrated to the required radio frequency for
proton imaging and are used for RF transmission and recepfion.

One of the coils is mounted in the back of the M2 magnet assembly at all times.

For best quality of imaging, it is important to use the smallest coil that will provide the tightest fit
to your sample.

Figure 7: 35 and 60 mm M2 RF Coils

Changing RF Coils

To switch coils

1 On the back of the magnet assembly, identify the coil assembly. The coil is attached to
the magnet assembly body by two screws with black knob heads.

1 ® ® ® @ Calibration screw

Black knob screws

Coil input cable

Figure 8: RF Coil Assembly
2 Remove the coil input cable by gently pulling the connector grip.
3 Rotate the knobs counterclockwise to loosen the bolt completely.

4 Gently pull the RF coil assembly out of the magnet unit.
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System Overview

5 Place the RF coil in the RF coil storage box.

6 Take the second RF coil and fit it into the slot. Make sure that the coil goes smoothly

inside and fits around the Small Animal Handling unit. Push the coil assembly until it is fully

inserted.

7 Make sure that the attachment screws fit into their slots, and fasten the two screws by
turning the knobs clockwise.

8 Aftach the coil input cable.

Cagtion Always make sure to correctly indicate in the software which RF coil is
: installed, For additional information, refer to Verify RF Coil on page
e (3.

Positioning the Sample

Correct positioning of the sample is very important for obtaining high quality imaging results.
Position the sample with the area of interest in the center of the RF coil and of the magnet.
Make sure that the sample is positioned in the vertical center as well; if necessary, place it on
top of a support as illustrated in the following image.

1 Rotate the sample mounting unit knobs counterclockwise and remove the Small Animal
Handling unit from the magnet assembly.

2 Place the sample in the Small Animal Handling unit, making sure that the area to be
imaged is centered on the center mark.

S Coil \\ I
E '\ Sample

mounting unit

Figure 9: Sample Positioning in the Cail
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System Overview

Computer (PC)

The system is supplied with a desktop PC and a 24" LCD monitor. The system software is
comprised of three independent modules:

B NRG Console is the main operation interface.

B NTNMR is the instrument control, data acquisition, and data processing software program
for the Tecmag Apollo spectrometer. The NTNMR application window is displayed after
login, when the logging-in user is of Manager user type.

For additional information about the NTNMR software, on the NTNMR Help menu click
Reference Manual.

B The Matlab application constructs the MRI images from the raw data.

Caution
- To prevent application conflict, it is recommended not to install any
: other applications on the M2 computer.

—

Data

The system scans the samples and generates raw data, which is reconstructed by the Matlab
application info MRl images.

The raw data file and images file format is 16-bit signed integer, little endian (least significant
byte first). If you require the raw data images for off-line processing, you can find the image
data and text files with all the parameters in C:/program files/NRGSYS/NRGConsole/IMAGE/
folder. The folder contains folders for each image series, with a Dat file and image files for the
series and all of its slices.
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4 Getting Started

In this chapter, you will become acquainted with the structure of the NRG Console user
interface and its main operational concepfs.

This chapter contains the following sections:

Turning the System On
Turning the System Off
The NRG Console Main Screen

Main Operational Concepts

Operational Modes

Turning the System On

Turning the system on includes switching on the hardware and the software. Follow the start-up
sequence described here:

1 Raise the main power switch (marked POWER RACK) on the front of the PDU (power
distribution unif) in the Electronics Cabinet.

Figure 10: Power Switches

2 Power-on the PC.

3 On the Desktop, click the NRG program icon. The NRG Start window is displayed.
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NRGConsole 2.19.31 &3l

© 2003-2011 NRGSYS software
NRGConsole Project

Yersion 2.19.31

Configuration

START

4 Click Start. The Login window is displayed.

Login

Password

Type your Login name and Password.

Click Login or press the <Enter> key to start the application.
The system identifies the user type according to your login credentials, and displays the
appropriate functionality.

Raise the gradients power switch (marked POWER GRAD. AMP.) on the front of the PDU
(power distribution unit) in the Electronics Cabinet.

Turning the System Off

Itis recommended to turn the Electronics Cabinet off at the end of the workday, and to close
the NRG Console software. You may leave the PC powered on, if you prefer.

1

2

Lower the Gradient power switch (marked GRAD) on the front of the PDU.
Lower the Main power switch (marked MAIN) on the front of the PDU.

Click the Windows Close button on the NRG Console screen. A confirmation message is
displayed.

Click Yes. The NRG Console and NTNMR windows close.
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The NRG Console Main Screen

The user interface layout is divided intfo several sections. The layout is permanent, but the
confent of the sections changes according fo the selected mode.

NRG Console ret. 201

Active Help SN

Help area

Panel area

Image List / Queue
area

Erase Al | Remove Seies | Remove Slice | Configuration |

T34 Messages  Dicom Logs || Acqusion Mode | 4 Scan Messoges | 7 60_mm_coil | ons | - EdiMode W DesignMode || Shot Memu \ Gonfip

Menu bar |
Figure 11: User Interface Layout
Help area Contains help information specific to the current display.
Image List / Queue This area contains a list of previously acquired images, or the
area acquisition queue, according to the selected mode.
Menu bar Provides quick access to information and tasks.
Panel area Displays the Control, Edit, Archive and Design panels according to

operational mode and user selection.

Main Operational Concepts

The NRG console is used for acquiring, managing, and measuring MRl images on the M2 MR
system.

The acquisition process involves several steps, which include performing an initial Scout scan,
setting up scan parameters, and scanning.

The MRI calibration and scanning processes are performed using a queue mechanism, which is
confrolled from the NRG console.
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The software also contains a section for designing pulse sequences. This section is limited to users
with high-level privileges, i.e., Managers and Super Users.

Operational Modes

The system includes three operational modes: Acquisition Mode, Edit Mode, and Design Mode.
The display changes according fo the selected mode.

Acquisition Mode

The Acquisition Mode is used for acquiring new images and is the most often used operating
mode in routine operation. It is displayed by default when the logged-in user is of Operator type.
In Acquisition Mode, the system displays the following screen:

Magnify_shade.tilt

[FIENED

see aboReset Images >=

A !
4950 Y. -95.50 Zoom: 100% W: 4095 L: 2048  Engading Dir

ASPECT

Control Panel

“Acquisition Queue

v 1330 FREGCALLOG (v
v 1391 LIN_SHIM ] coL linear shim calibration
g 1392 RFCAL v| CaliB rlcal

v 1393 FESS_SCOUTS | | SCOUTAD _ giesleady slale

CALB

Planning pane

Planning

4/8/2010 M
2:08:35 PM CLEEREB UL

Menu bar J
Help area Contains help information specific to the current display.
Acquisition Queue Displays the sequences to be executed and their execution status.
Control Panel Includes three display areas for the center scout image slices in each

of the three planes, and a scan parameters area, which is filled with
content after a pulse sequence is selected.

Planning pane Guides you through the acquisition process.

Menu bar Provides quick access to information and tasks.
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Edit Mode

The Edit Mode is used for viewing and editing acquired images and series of images. When Edit
Mode is selected, the system displays the following screen:

Help area View panel
Elz?wconsole ASPECT Logged user — V.,,p.“ﬂ‘ _—

Development License ASPECT

Active Help |4 [ w9 | Active Help Index |

AN - o RN -~ -+ -
[ standard Save Image to File Eraso Al | Romove Series | Remave Slice | Configuration |
/1372911 @ Messages & Dicom Logs || '] Acquisiton Mode | @ ScanMessages |7 35 mm_col | Acquisition Options | .  EditMode M Design Mode || ShowtMonu || Coni:tems |
S —”
Image free Menu bar
Help area Contains help information specific to the current display.
Image free Shows all the acquired images on your disk. Includes a small preview

of the selected image/series.
View panel For display and management of acquired images.

Menu bar Provides quick access to information and tasks.
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Design Mode

The Design Mode is used for designing and modifying sequences and macros. This mode is
available only to Managers and Super Users. When the mode is selected, the system displays the
following screen:

Aspect-MR
Development License

Active Help [l I=H -

Design Panel

NRG Console rel.2.01 Design Panel

Macro Editor

Cur 25 Commit

Editor Dptions
(e Copy Rows
Select this operating mode when in routine opeartion Cut Rows
‘what is visible in this environment: ’:l 10 'MACEOOWNER ASPECT
20 [Logl=1
30 'For the desigm mode only, create & new Examination; in oper mode is immore
40 [FIMECreateExanination() | Add Rows
£0 'Send an initilization Log message
60 [FUNFAddLogHeader ( [Logl) ]
70 'Hanage any program srror condition Mark
50 'ON ERROR GOTO ENDONERROR
50

Paste Rows

Del Rows

s The Macto Editor in which you wite and debug Acquisition Sequences &

& The Design Sequences panel in which you define the Acquisition

|
Help area

Acquisition Queue

Sequences paiamelers

100 'Open the NTHHR data File, this is not necessary in Oper nods Del Marked
110 [FUNgMessage-LOG("—-> Open Daca File',[Logl)] Eoment
120 'This means that you require to open the daca file defined in the current :
130 [FUNEOpenData-SEQ ()1

140 [FUN$Message-LOC("--> Open Data File completed®, [Logl)] Editor Help
150 Statement Syntax

160 'START Math Operators
170 'Read CF and ask vhether hardware is ready
180 [freq]= [NRGVARAMANUAL _FREQ]

190 IF [freq] = O THEN

200  [freg]= [NRGVAR#FREQUENZA] l B4 | Sequence Params

Basic Functions
NTNMR Params

T | System Params

Macro Archive

Current Macro . Panel

Save Macro As

Save to File

Archive EXP_COUNT i expeiment counter
— Load FESS_SCOUT3D O &m
Acquisition queue 0 o
Delete [i} fast spin echo

Load from File

TH/04/30"0 |3 Mocsages & Dicom Loge || ] Accpiston Motk | 4 Scan Maszages |~ 60_mm_coil | Acoigg#” Optons . EdMode |88 DevignMode  ShoMonu | Conghoms | |

Menu bar

Help area Contains help information specific to the current display
Acquisition Queue Displays sequences fo be executed and their execution status.
Design Panel For editing macros and sequences.

Menu bar Provides quick access fo information and fasks.

Menu Bar

The menu bar is always present on the screen. It provides quick access to information and data.

i Messages & Dicom Logs | ‘g Acquisition Mode Acquisition Options | [ Edit Mode B Design Mode Shoit Menu [ Config ltems | |

Messages & DICOM Opens the history of all the system and DICOM messages displayed
Logs to the user.

Acquisition Mode Opens the Acquisition Mode.
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Scan Messages

35_mm_coill

Acquisition Options

Edit Mode
Design Mode

Short Menu

Config Items

Opens the history of scan related messages and the history of all the
executed scan sequences.

Identifies the currently installed coil and opens the acquisition coils
selection dialog box.

Opens a dialog box that provides access to the Playlist functionality
and to several acquisition related options.

Opens the Edit Mode.
Opens the Design Mode.

Changes the display of the Planning pane to display a long or short
processing menu.

Opens a menu of configuration and setup related options.
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5 Acquiring Images

Now that you are acquainted with the components of the system and the user interface, you
are ready to acquire images. This chapter guides you through the main flow of image
acquisition. Cross-references are provided to other sections of the operator manual that contain
detailed reference information, wherever appropriate.

This chapter contains the following sections:

Prerequisites

Acquisition Process

[

[

B Confrol Panel
B Using the Acquisition Queue
[

Managing Playlists

Prerequisites

Before you proceed to acquire an image, make sure you have placed your sample in the Smalll
Animal Handling unit and that you have the proper RF coil configured in the system.

Sample

Make sure you have a properly positioned sample in the magnet. For additional information,
refer to Positioning the Sample on page 20.

Verify RF Coll

For best image quality, use the smallest coil that will fit your sample snugly, and verify that you
have entered the correct information to the system.

1 Make sure that the correct RF coil is identified by the system. The coil identification is
displayed on a tab in the menu bar at the bottom of the screen.

Study 0 | SetPatient | Set Anatomy P Perform Scout p{ Set Protocol |

Planning P | Patient: Code 1 Name TEST

:125013%;%%10 d Meszages & Dicom Logs ‘a Acquisition Mode 4 Scan Messages 1 £ G0_mm_coil I Acquisition Dptions

2 If the coil identified is different from the one currently used, specify the correct cail:

a. Click the coil identification button. The Acquisition Coils dialog box is displayed.
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' ™
Acquisition Coils u

Available Coils

Select Auto coil calibration

b. Choose the correct coil, mark the Auto coil calibration check box and click
Select. The dialog box closes, the coil name is updated on the tab and the coil is
automatically calibrated.

If you do not have coils that have been updated for automatic calibration, you
must perform the calibration manually as described in Appendix B under the Coil
Calibration section.

Acquisition Process

Image acquisition is the main purpose of the M2 MRI system. To guide you through the
acquisition process, the software displays the image acquisition steps in the Planning pane at
the bottom of the screen.

You acquire images in Acquisition Mode.

1 Select Acquisition Mode. The Acquisition Mode screen is displayed. The Planning pane is
displayed at the bottom of the screen with partial information.

2 To expand the Planning pane:
a. Click Short Menu once to hide the Planning pane.

b. Click Short Menu another fime to display an expanded Planning pane.

Planning } on ’ oul » Add to Queue | ¥ Close Study

Workflow Sequence for New Image Acquisition

M2™ MRI System Operator Manual Need help?2 Email us af support@aspectimaging.com 32



Acquiring Images

Set Set Perform Set Set Add to
Patient §| Anatomy Scout Protocol | Sequence Queue

The following table describes each of the steps in the acquisition process:

Step Description

Set Patient Open arecord for the subject

Define how the subject is positioned in the

Set Anatomy device

Perform Scout Perform a preliminary scan

Select the protocol containing the scan

Set Protocol B
sequences you require

Select the scan sequence and modify the

Set Sequence scan parameters if needed

Add the sequence with the final parameters to

Addlo Queue the queue and run the sequence
Close Stud To start a new session with a new subject, close
y the session for the existing subject
Set Patient

At this stage, you have fo define the subject of the study. You can either add a new subject or
record or open the record of a subject that has been imaged in the past.

1 Click Set Patient.
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Smith ST 5 (e Arimak T
John TEST Pet Dog/Dog =
TEST_a Pet Dog/Dog
Mouse_7 peter remote Dog/Dog
Mouse a White BECTEST
RFI_TEST et e
= 5 5 (3] s 3/06/2008 [ Ramat-shay_Low-Gain_Re *

Ramat-shay_Low-Gain_Re *
Ramat-Ishay_Low-Gain_Re *
Netanya_ltaly_Turin

N

tech 3april03
Novatech 4april03
Novatech 4april09
Novatech 5_10_Phantom
» [Novatech Bapiind
Novatech
Novatech egg_phantom
Novatech pingpong
Ramat-lshay test

Italy_Turin_Ramat-lshayH2 test
Italy_Turin_Ramat-lshay#2 test

<l 1ij1

Famat-shay_Low-Gai *

3april09 3april03
Q4_phantom
Kiwi & limon kiwi & limon

5_10_Phantom 5_10_Phantom

| 7apriing 7apil0d

egg_phantom egg_phantom
pingpong pingpong
test test

test test

test test

2 Type the information of a new subject, or choose an existing subject from a list of

previously examined subjects.

3 Sef the patient information:

B For a new subject, type the subject’'s name and details in the fields on the left
side of the window. The Confirm button is disabled unfil at least the Last Name,

Pet Name, and Race fields are filled.

B To choose a previously examined subject from the list, highlight the subject and
click Select or double-click the patient record. The subject's information is

displayed in the left pane.

To simplify locating the subject, you can sort the table of previously examined

subjects by every column in the table.

Note/Tip

When you select an existing subject from the table, make sure that you click Select,

and see the subject’s details on the left.

Selecting the subject in the table and clicking Confirm is not enough!

4 Click Confirm. The window closes.

Set Anatomy

The Set Anatomy dialog box indicates to the system how the subject is positioned inside the cail.
Itis important to set this information correctly so that the labels on your images match the

subject’s position.

1 Click Set Anatomy.
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> Anatomy Selection

The window display shows the sample-mounting unit, with the left hand side towards the
center of the machine and the right hand side towards the outside.

2 Use the arrows and list options to define the subject's posifion.

B Use the left/right arrows and the Head-In/Feet-In list to specify whether the
subject is placed with the head or the feet pointing towards the center.

B Use the up/down arrows and the Prone/Supine list o specify whether the subject
is placed facing up or down.

B Use the Anatomy list to specify which part of the subject’'s anatomy is being
imaged. The settings of the system include Head and Body.

3 Click Confirm.

Perform Scout

Prior to running the scout, the system automatically calibrates the central frequency, optimizes
the field homogeneity using linear shims, and calibrates the RF tfransmitter power. It then
acquires a 3D image (128x128x128 pixels) with isofropic spatial resolution, using a fast steady-
state gradient echo pulse sequence.

1 Click the Perform Scout button to initiate the Scout sequence. The Scout sequence and
its calibrations are added to the Acquisition Queue.

2 The Scout sequence progress bar is displayed. Progress can be viewed in the lower left
area of the window.

Three images appear in the viewing area showing the center slices through the scanned
object, along the main orthogonal planes: the axial plane on the left, the coronal plane
in the center, and the sagittal plane on the right. These images serve as reference for
selecting slice positions and orientation of subsequent scans carried out in this study.
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Control Panel
@ @ [ [Animotion | Conter Skice Proview
ASPECT

Figure 12: Scout image

Arow of tools is displayed above the images, and another row immediately below. To
learn more about these tools, see the Control Panel section.

Set Protocol

Protocols are groups of imaging sequences. You create protocols to store sequences for
different applications or to suit the preferences of different users. In the NRG Console, you
connect the protocols to parts of the anatomy (i.e., running a certain protocol for neurological
imaging). To choose a sequence forimaging you select the protocol containing the sequence.
For additional information about managing protocols, see Managing Profocols on page é7.

1 Click Set Protocol. The Select Protocol window is displayed.
./ Select Protocol
ddddd
T
| peter test |
|
[EFESS EFESS fessad
| GRE_FM GRE_FM_ML ge FM
\SE SE_CLASSIC single SE classic
COUNT EXP_COUNT exper counter
| FREQCAL FREQCAL_LOG freqcal
‘EDUNT RESET_COUNT exper counter
FSE FSE_VO fse_res_mag
' EFESS [A8)EFESS fess3d
| Select Pitocol || Manage Protocols |
2 Select the protocol names to view the sequences they contain. If you identify the
required protocol, skip to step 4.
3

If you do not see the required protocol in the list, click Manage Protocols. The Operating
Protocols Management window is displayed.
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Operating Protocols Management

Anatomies under test

BODY

HEAD

Mairtenance
Standard Sequences

Protocols for the selected Anatomy

| I Add a new Protocol
iiPECT basic: basic: De

shilamit testing

urrent Protocol

Copy current Protocol

Protocol composition

5| COUNT RESET_COUNT Exper counter

T1SE multishce SE classic
T15E 30 SE classic B [Bnatomy - BASE
IR_SE SE with irversion pulse Anatorny - BODY
GRE_SP aed Ainatomy - TEST 5/
TURBO turbo FLASH
ESS gre steady state
FESS gre steady state
T2 FSE mullislice fast spin echo
T2FSE 3D fast spin echa

140 SERVICE  COIL_CALIE coil calibration

150 SERYICE HEATING heating using shim

160 SERVICE CALIBRATIONS i all calibrations

|

Fiemove rom Protocol Change Data #udd o Protocol

a. Choose the anatomical target to which the required protocol is related.
b. Click the Windows Close button. The dialog box closes.

4 Choose the required protocol from the list at the top of the dialog box. The list of
sequences contained in this protocol is displayed on the bottom half of the dialog box.

5 Click Select Protocol. The protocol is selected and the dialog box closes.

Set Sequence

The sequence defines the pulse sequence and imaging parameters associated with this
sequence the last fime that they were saved. It is important to select the appropriate sequence
according to the type of subject and required confrast.

1 Click Set Sequence. The Select Sequence dialog box is displayed.
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.~ Select Sequence

SE_CLASSIC single SE classic
EXP_COUNT COUNT exper counter
FREQCAL_LOG FREQCAL freqcal
RESET_COUNT COUNT exper counter
FSE_vO0 FSE fse_res_mag
[AAJEFESS EFESS fess3d

| Select | o Double-Click anithe fow

2 Select a sequence and then click Select, or double-click the sequence. The sequence
details are displayed in the Conftrol Panel.

The selected sequence parameters are displayed in the control panel. You can adjust
these parameters within the system constraints. Once you confirm the change by
pressing <Enter>, the new parameters are saved. Click the Windows Close button. The

dialog box closes.

SE-CLASSIC | Contrast Media | View All Params | Save Params Quick Setup
0.51 (m.s)
Geometrical Parameters Sequence Parameters Slices
. e Gap (mm)
Scan Dimensions Repetition Time TR (ms) '
Thickness (mm)
3D Slices Echo Time TE (ms) ————

2D Slices Flip Angle (*) 0.0 Encodings

Slice Thickness (mm) ;| Excitations 2 Samples

Slice Gap (mm) . -] Echo Asymmetry (%) : Distance (mm)

FOV (mm) . BE Dwell Time (u) phi  HNEE

Slice Center Position (mm) = 8 Slice Interleave Mode

Samples Receiver Gain Calib

Encodings B Manual Receiver Gain

Freq. Direction Respiratory Triggering
Theta Angle (*) 1
Phi Angle (*)

4 Select the parameters that require adjustment and modify the value in one of the
following ways:

B By clicking the up/down arrows in the parameter box.
B By fyping a new value in the box and clicking Enter.
B Using the up/down arrows of your keyboard.

B Using the scroll wheel of your computer mouse.
Note/Tip

Other values may change automatically when you change the
displayed parameters.
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5 To save the parameters that you entered click Save Params and the next time the
current sequence is selected under the current protocol, the new parameters will be
implemented.

Note/Tip
Saving the parameters will permanently change this sequence in this
protocol.

Add to Queue

1 Click Add to Queve to add the sequence to the acquisition queue.
If you are in Automatic mode, the system will run the sequence and the calibration
sequences preceding it automatically.

2 If you are in Manual mode, click Run Sequence. The sequence is processed and the
resulting images are displayed in the smalll preview window next fo the Acquisition
Queue table.

Note/Tip
The sequence can run in the background while you perform other
system tasks.

Perform Additional Scans

Additional scans in this study can be initiated by repeatedly clicking Add to Quevue, either
without any changes in the parameters, or after changing some of the parameters in the panel.
Itis also possible to repeat the Set Protocol and/or Set Sequence stages.

Repeat Previous Selections

In some cases, you may need to execute a scan using the same geometric parameters that you
have used in a previous sequence, in the same study session.

1 Click Previous Selections. The Load Previous Selections window is displayed.

> Load previous Selections

| T2FSE multislics ' 90 9064

Select Setting
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2 Select the scan from which you want to copy the geometric parameters and click Select
Sefting. The geometric parameters are loaded to the currently selected sequence in the
Control Panel.

Close Study

When you have finished all the scans to be performed in this session on this subject, you can
close the session.

1 Click Close Study, a confirmation message is displayed.

2 Click Yes. The study is closed and you can start a new study session with a new subject.

Conftrol Panel

Once a sequence has been selected, the planned slices are superimposed on the scout images
and the sequence parameters appear in the Conftrol panel.

The sequence parameters are displayed in three columns: geometrical parameters, sequence
parameters, and a column with a Quick Setup for the main settings. The displayed parameters
and their default values change according to the selected sequence.

Quik Setup
Geometrical Parameters Sequence Parameters Slices
Gap (mm)
Echo Tae i s v

Flip Angle (7]

Scan Dimensians [nr]

3D encodings (Npe2)

N

ERGE a0~

20 Samples ()

Encadings ()

CE—E Excitotions ) G

XTI et 0 -
ray ||

Phi Angle () i ALWAYS M

Theta Angle ')

Figure 13: Control Panel with Animation tab selected

The Control Panel includes several tools organized at the top of the panel and immediately
below the image area.

M2™ MRI System Operator Manual Need help?2 Email us af support@aspectimaging.com 40



Acquiring Images

=

P

£

Center Slice Preview

Yiew Beference Image

Previous Selections

Rezet Images

#-55.25 % 32.00

Zoom: 200

‘. 4096 L. 2048

Use fo increase or reduce image brightness and contrast. Click the icon
to select it. Drag-and-drop to change the brightness — dragging to the
right reduces brightness, dragging to the left increases brightness.
Dragging up reduces contrast, dragging down increases contrast.

Use fo increase or reduce image scaling. Click the icon to select it, and
then drag-and-drop to change the scale — dragging to the right
reduces scale, while dragging to the left —increases.

Use to move the image. Click the icon to select it, and then drag-and-
drop the image to move it.

Use fo navigate through the three axes of the scout image.

Click to show an animated sequence of the scout slices.

Click to preview the approximated slices of the planned sequence. See
Checking Planned Slice Locations on page 42.

Displayed only if you have set a reference image in a previous scan.
Click this button to display the reference image for planning slice
locations. See Checking Planned Slice Locations on page 42.

Click to load the geometric settings of a previously performed scan to
the current sequence. This is especially useful when several different
types of sequences are performed on the same sample and the results
have to be compared slice by slice.

Click to reset the brightness, location and scale changes of the images.
These parameters indicate the coordinates of the cursor on the image
This parameter indicates the scaling of the image.

The Window and Level parameters indicate the brightness and contrast
of the image.

Click to show or hide the slice location lines.
Click to show or hide the ruler.
Click to show or hide the text labels on the images.

Click to show the frequency encoding direction as defined by the user’s
selection in the control panel.

To define the contrast when a contrast agent has been injected. This
parameter is mandatory for DICOM.
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Click to view all the system and global parameters used in this scan.
Click fo save the pulse sequence and imaging parameters for future

use. Note that this will change the default parameters of the sequence.

SE_CLASSIC Sequence name

(1.04 (m.s)| Estimated run time in minutes and seconds

Checking Planned Slice Locations
Before you run a sequence, you may want to check whether the planned slices cut through the
correct sample areas. There are two options to check the slice locations:
B Center Slice Preview — based on the scout image, it enables you o see an estimated view
of each planned slice.

B Set Reference - displays a reference slice image —other than the scout- from a previous
scan where you can preview the planned slice locations.
Reference images can be defined either in the Edit Mode or in Acquisition Mode.

Center Slice Preview

When preparing for a scan with a new geometry, the Center Slice Preview option helps fo
estimate the slice images based on the scout.

To view and/or modify planned slices (based on a scout image)

1 Click the Center Slice Preview button. The following screen is displayed.

The screen includes a window with two images and a slider at the bottom. Both the top
and bottom images display the estimated center slice. The bottom image can be
changed to show any other slice.
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2 Drag the slider to the left or to the right to display a different slice. The selected slice is
displayed at the bottom of the dialog box.

3 Check the slices and verify that the planned slices cover the desired areas.

4 If required, modify the slice locations/rotations by changing the geometrical prescription
on the scout.

5 Click the Windows Close button o close the dialog box.

Set Reference
In order to enable viewing the planned geometry on a scan other than the scout, the Set
Reference option displays the planned slice positions on a reference image selected by the
user.
To view and/or modify planned slices (on a user-defined reference image)

1 Prepare a new scan o runin the conftrol panel (by selecting a sequence).

2 Enter the required parameters.

3 Onthe queue, select the scan to be set as a reference and click Set Reference.

b| v 714 FREQ CaL IMIT  «  CallB |nitial Frequency Calibra
v 715 LIN SHIM CAL [+ CALIB Linear Shim Calibration
v 716 RF CaL w| CallB RF Power Calibration
Slige _
- v F17 FESS_SCOUT3 SCOUT3D  Gradient Echao 30 Stea
v 718 COIL_CALIE SERYICE coil calibration
v 719 FREQ CaAL v| CALIB Frequency Calibration |«
| EditSeries || ;

4 The Reference Slice window is displayed with the geometrical prescription overlaid on it.
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Reference Siice 2o

AP
Development License

5 Fine tune the geometrical prescription by moving or rotating the blue lines on the scout
or by changing the parameter entries on the confrol panel.

Using the Acquisition Queue

All sequences to be processed are added to the Acquisition Queue.

-

v 714 FREQ CALIMNIT  «  CALIE Initial Frequency Calibra

v 715 LIMN SHIM CAL  [v] CALIB Linear Shim Calibration

[ 716 RF CaL v CaLB RF Power Calibration

[ 717 FESS_SCOUT3 SCOUTID  Gradient Echo 30 Stea

[ 718 COIL_CALIB SERVICE coil calibration
v 719 FREQ CAL v| CALIB Frequency Calibration | -
»

Figure 14: Acquisition Queue panel

The queue functions in a FIFO (firstin, first out) mode. It is organized as a table, which includes
execution information and sequence details. It is important to note the following columns:
B Exec - the Execution check box is marked when the sequence has been completed.
B Abort - the Abort check box is marked when the sequence has been aborted.
B Cal - this check box is marked for calibration type sequences.
The Acquisition Queue includes the following controls:
B Manual/Automatic - use this foggle button to switch from Automatic mode to Manuall
mode and back.
Run Sequence - use this butfton to process the selected sequence.
Remove Sequence - use this buttfon to remove the selected sequence from the queue.

Erase Queue - use this button to remove all the sequences from the queue.
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Note/Ti . .
/Tip In some cases, several related sequences (calibration sequences) are added to the

gueue together. Removing one of these sequences from the queue will cause the
other to be removed as well.

Manual Mode

When the queue is in Manual mode, sequences are processed only on request, by selecting the
desired sequence and clicking Run Sequence.

Automatic Mode

When the queue is in Automatic mode, the system automatically processes all the added
sequences.

Acquisition Options

Acquisition Opftions enable you to define acquisition related settings, and fo access the Playlist
functionality.

To define acquisition settings

1 Onthe Menu bar at the bottom of the Main screen, click Acquisition Options. The
Acquisition Options dialog box is displayed.

Acquisition Options

Hardware present [NTMMRE flag)
M Image Enhancement Enabled

M Automatically Save THT files

2 Clear the Hardware present check box if you are using the NRG Console software
without the magnet unit. This option is useful for learning the system without operating the
actual scan.

3 Select the Image Enhancement Enabled check box to improve image quality (not
available with current version of software).

4 Select the Automatically Save TNT files check box to save the raw data of the scans on
the hard disk.

Managing Playlists

Itis possible to save the queued sequences as playlists, which can be added to the queue and
processed when necessary. Playlists are very useful when several sequences have to be
repeated in the same order on several samples.

Playlists are available only to users with higher-level privileges — Managers and Super Users.
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1 Click Acquisition Options. The Acquisition Options dialog box is displayed.

Acquisition Options

PlayLists

Hardware present [NTMMRE flag)
H Image Enhancement Enabled

M Automatically Save TNT files

2 Click the PlaylLists button. The PlayLists dialog box is displayed.

Playl ists

Create new PlayList form the current Queue
Remove the current PlaypList
Clear the Queue
Add this PlayList to the Queue

PlayList composition

FRemove the cumrent Sequence from PlayList

The dialog box displays a list of playlists at the top; below it — playlist management
controls; and at the bottom half of the dialog box — a PlayList composition table.

Creating a New PlayList

A new playlist is created from the sequences that are currently in the queue.

1 Click Create new Playlist from the current Queue.
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Create a new Playlist

Drefault delay through n

& Include Calibrations

Create

2 Type the name for the playlist.
3 Type the number of playlist repefitions, or change the number using the up/down arrows.

4 If the number of playlist repetitions is larger than one, change the delay between
repetitions.

5 Select the Include Calibrations option, if you want to include calibration sequences.

6 Click Create. The dialog box closes and a new playlist is added to the list.

Removing a Sequence from a Playlist

You can remove sequences from a playlist, if necessary.
1 Select the playlist.
2 Select the sequence to be removed.

3 Click Remove the current Sequence from Playlist.

Deleting a Playlist

Once the playlist has been used and is not required anymore, it can be deleted.
1 Select a playlist in the list.
2 Click Remove the current PlaylList. A confirmation message box opens.

3 Click Yes. The message box closes and the playlist is deleted.

Adding a Playlist to the Queue

Once a playlist is ready, you can add it to the queue and run the sequences.
1 Select a playlist in the list.

2 Click Clear the Quevue, if required.
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3 Click Add this PlaylList to the Queue. All the sequences of the playlist are added to the
quevue.

NoteTIP | i the playlist contained repetitions, the sequences will be added to

the queue several times according fo the specified number of
repetitions.
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The NRG Console application includes a comprehensive set of tools for viewing, measuring and
manipulating acquired images.

This chapter contains the following sections:

B Viewing Images
B View Panel

B Using the Image Tree

Viewing Images

During acquisition, images can be viewed in the lower left Preview and Sequence area.
Acquired images are viewed in the View Panel, which can be accessed in Acquisition Mode or
in Edit Mode.

Viewing Images from the Current Session

After acquisition, the acquired images can be viewed in the View Panel while you are in
Acquisition Mode.

To access the View Panel, select View Panel at the top of the screen.

Viewing Images from Previous Sessions

To view and edit images acquired in previous sessions, access the Edit Mode.

To access Edit Mode and display the View Panel, click Edit Mode on the bottom menu. The Edit
Mode screen displays, with the View Panel and the Image Tree.

Using the Image Tree

The Image Tree is displayed only in Edit Mode and contains all the previously acquired images. It
is stfructured as a hierarchical free. The top level includes the samples, for each sample a list of
studies performed, and then the image series acquired.
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Figure 15: Image Tree panel

e

S5et Aeference

Click to display in the Image Tree the images acquired in the last
session. The button is enabled, when new images have been
acquired since the last refresh.

Displays the first slice of the selected series.

Use this spin box to display a different slice in the image preview.

Click to display the selected slice, of the selected series in the View
Panel.

Click to display the selected series of images in the View Panel.

Select aslice and click this button to set this slice as reference. A
reference preview window opens and the slice image is displayed in
it. See Checking Planned Slice Locations on page 42 for additional
information.

To navigate the image tree use the #= icons

B Click * near the subject name to expand the tfree node and display the studies
performed on this subject.

B Click ¥ near the study name to expand the free node and display the image series
acquired for this study.

B Click = toreduce the free node and hide the studies/image series under it.

To display a previously acquired image

1 Select the series in the Image Tree.

2 Find the slice fo display using the Slice spin box.
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3 Click Edit Image. The selected slice is displayed in the View Panel.

To display a previously acquired series

1 Select the series in the Image Tree.

2 Click Edit Series. The series of slices is displayed in the View Panel.

View Panel

The View Panel is populated with images from the current acquisition or from the Image Tree.

You can modify the display, for example changing image brightness or size, perform
measurements, and print the images.

€]
&

P

Use fo increase or reduce image brightness and contrast.
Click the icon to select it, and then drag-and-drop. To change
brightness, drag left-right; to change confrast, drag up-down.

Use to increase or reduce image scaling.

Click the icon to select it, and then drag-and-drop to change the scale
— dragging to the right reduces scale, while dragging fo the left —
increases.

Use to move the image.
Click the icon to select it, and then drag-and-drop the image to move
it.

Click to apply all of the changes performed on one slice to all the slices
in the series.
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jm Mark the check box if you want to apply your changes to all the images
in the series, while you are working.

4

Note/Tip | The Series check box does not affect all of the View Panel controls. When
measuring distances or regions of interest, changes are applied to one slice
only, even when the check box s selected.

Click to reset the images o their original brightness, scale and positfion.

Click to copy the brightness parameters, for applying it afterwards to
another image or series.

This button is enabled only after Copy LUT is clicked. Click to apply the
brightness settings you copied before to another image or series.

Click to change the sequence of slices.
Click once to display the slices from last to first. Click again to display the
slices from first to last.

Click fo change the images from positive to negative and from
negative fo positive.

Use to mask a part of the image. See Masking an Image on page 53.

Click to measure images. See Measuring the Images on page 54.

Click to measure the region of interest. See Using ROI (Region of Interest)
Tools on page 56.

Click to rotate images. See Using Rotation Tools on page 57.
Click to print images. See Printing on page 56.
Click to show or hide the labels on the images.
Click to show or hide the rulers on the images.

These parameters indicate the coordinates of the cursor on the image

This parameter indicates the scaling of the image.

The Window and Level parameters indicate the brightness of the image.

The number of slices, including the scout image, which is counted as a
slice.
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| View Style | | Use this drop down list to control the viewing style. Options:

Option Description

Standard specifying the column
number

Default opfion. Allows you to specify the
number of columns o display.

In two columns optimized on
the screen height

Displays two columns optimizing the view
based on the height of the screen.

One slice expanded and cine
options

Displays one slice in expanded view and
provides a button for selecting cine
options.

Synchronized series in columns

Allows you to display a synchronized view
of a number of series with each series
being displayed in a different column.

Masking an Image

1 To mask a part of the image, click the Li’ "licon. The clipping functions menu

opens.

2 Choose the Position option to define which side of the image to mask off.

3 Choose the Clip Thickness opftion fo define how many millimeters to mask off.

Position

Clip Thickness  » 10 mm

Copy to Series 15 mm
Save v 20 mm
25 mm
30 mm

4 Click Save.

5 If you want to apply the clip PERMANENTLY to all the images in the series, click Copy to

Series.
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Measuring the Images

To open the measuring toolbox, click Measures.

Measure Tool

Reset to System Cursor
Measure distances
Draw a reference arrow

Draw a freehand line

Femove any measure object
from all the slices

Remove any measure object
from the current slice ck 0.8/0.5 mm Mouse Brain

Add/Remove the Signal
to Noise ratio evaluation DV 40 0X40-0'mim

Add a comment

The tools can be used to measure distances on a single slice, mark points or areas of interest, or
add comments.

Note/Tip

Measuring tools are applied to one slice image at a time, even when the Series check box is
selected.

To measure a distance

1 Click the H| icon.

2 Click the point you want fo measure from, hold the mouse button.

3 Start moving the cursor in the required direction. A line with a measurement is displayed
on the image.

4 Drag the line to the point you want to measure to, release the button. The measurement
line and distance are drawn on the image.

Note/Tip
Once completed, a measurement cannot be changed. To change, you must delete the
measurement and start again.
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To draw a reference arrow

Note/Tip

Click the @ icon.

Click the point where you want the arrow to start, hold the mouse button.
Start moving the cursor in the required direction. An arrow is displayed on the image.
Drag to the point where you want the arrowhead to point, release the button. An arrow

is drawn on the image.

The location of the arrow cannot be adjusted. To change its location, you must delete the
arrow and start again.

To draw a freehand line

Click the W

Click the point where you want to start drawing, hold the mouse button.

icon.

Move the cursor slowly on the path of the required line, then release the button. Aline is
drawn on the image.

To add a comment

1

Click the

box.

icon. A text box is displayed atf the boftom of the Measure Tool dialog

2 Type the comment inside the box.

Add a comment

note the size of the cnre[

Clear

3 To clear the box, click Clear.

4 When the comment is to your saftisfaction, click in the image area. The comment is

added to the image.

To move the comment inside the image:
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5 Click the % icon.

6 Click the comment as it appears in the image area, hold the mouse button. The text is
replaced with a white rectangular frame.

7 Drag the frame to the required location and release the mouse button. The comment is
now in the new location.

To remove measurement objects

1 Click the I_ icon to remove the region of interest objects from the current slice.

2 Click the Iﬁ icon to remove the region of interest objects from all the slices.

Using ROI (Region of Interest) Tools
Click ROI Tool. The ROI Tool box opens.

ROl Tool

inzide a free contour

inzide a square shape

004004

The ROI tool can be used to measure inside a predefined area which can be free, rectangular,
or ellipfical in shape.

The measurements are defined as:

B Poinfs: the number of pixels contained in the ROI.
B Min/Max: the minimum and maximum intensity value of the pixels in the ROI.
B Avg/Std: the average intensity value and the standard intensity value deviation.

Note/Tip

ROI tools are applied to one slice image at a time, even when the
Series check box is selected.
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To measure inside a free contour

1 Click the W|

2 Click the point where you want the contour to start, hold the mouse button.

icon.

3 Move the cursor slowly on the contour to be measured, release the button. The last point
is automatically joined fo the first point of the contour. A contour is drawn on the image
and measurements are displayed.

Note/Tip

The location of the contour cannot be adjusted. To change its location, you must delete the
contour and start again.

To measure inside a rectangular or elliptical shape

s

1 Click the H icon for a rectangle or the icon for an ellipse.

2 Click one of the corners of the rectangle, or the rectangle enclosing the ellipse, hold the
mouse button.

3 Move the cursor on the diagonal. The shape is displayed on the image and is enlarged or
reduced according o the location of the cursor.

4 Release the button when the shape reaches the required size. A rectangle or ellipse is
drawn on the image and measurements are displayed.

Note/Tip

Once completed, the shape and measurement cannot be changed. To change, you must
delete them and start again.

To remove measurement objects

1 Click the H-

=_licon to remove the measurement objects from the current slice.

2 Clickthe E

icon to remove the measurement objects from all the slices.

Using Rotation Tools

Click Rotations. The Rotations Tool box opens.
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Rotations Tool

Fatate 90° ¢

Raotate 907 counterclo

Flip haorizontally

Flip wertically

Arbitrary rotation bt degrees

Apply arbitrary rotation to series

The Rotations tool can be used to rotate and flip the slice images.

Click for a clockwise rotation.

Click for a counterclockwise rotation.

Click to flip horizontally.

Click to flip vertically.

Ell##ﬁr

Type an angle value in the spin box, or change the value with the
up/down arrows. The image in the currently selected slice is rotated.

Apply arbitrary Click to apply an arbitrary rotation to all slices.
rotation to series

To rotate by an arbitrary angle

1 Type an angle value in the ‘Arbitrary rotation’ spin box, or change the value with the up/down
arrows. The image in the currently selected slice is rotated.

Note/Tip

Arbitrary rotation is applied to one slice image at a time, even when the
Series check box is selected.

If you want the rotation to be applied to the whole series:
1 Click ‘Apply arbitrary rotation to series’. A warning message is displayed.

2 Click Yes. All the images in the series are PERMANENTLY rotated.
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Changing the Viewing Style

Click View Style to change the image layout in the View Panel. A pop-up menu is displayed.

Yiew Style J Expanded

®  Standard specifying the column number
! In bwio calumns optimized on the screen height
v Cne slice expanded and cine options
Svnchronized series in columns

Standard specifying Select to display the images in a regular grid, with a flexible number
the column number of columns
In two columns Select to display the images in a two-by-two grid

optimized on the
screen height

One slice expanded Select to display the image in Cine Mode
and cine options

Synchronized series in Select to display several series side by side
columns

To adapt the standard viewing style

1 Type anumberin the Columns spin box, or click the up/down arrows, to change the
number of columns in the standard view.

2 Click Apply.
To view an animated sequence of the slices

Note/Ti T . . . . . .
Ay The “cine” mode enables viewing an animation of the series. A single

slice is displayed in the main area of the screen and a column with alll
the slice frames to the right.

1 Select One Slice Expanded and Cine Options. The Cine Mode view opens.
The information panel at the top displays the image ID and the number of slices.
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2 Click Start Animation to run the animation in a continuous loop.

3 Select *First to Last’ option, to run the animation from first slice to last slice, and start again
from the first.

4 Select ‘First to Last and Back’ option, to run the animation from first slice to last slice, and
then back from last to first.

5 Type anumberin the Delay between slices spin box, or click the up/down arrows, to
change the speed of the animation.

6 Click Stop Animation to stop.
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Printing

You can print the images currently displayed on the screen to a DICOM printer or to your default
Windows printer.

Click the Print button to open the Print tool dialog box.

Print Tool
Slides Composition
the Slide format [ nns)

ect the number of Slides to compose 1 to 3)

Automatic selection [Dauble-click ! jually

Clear selection Double-click c elect individually

Dicom Printer SCP selection
Select Printer ADVT

Dicom Echo check Printers Settings

Select the Printer Slide outputtzy [N
Select the Dicom Slide size Y

Large fonts

Slides Preview

Select the number of copies ta print

Print in background the Print L°9:‘"|;’*’ the

ages button

Default Windows paper Printer
Select the sids to pint 1 1]
Select the magification percentage L]

Opent the Windows print dialog form

Figure 16: Print Tool dialog box

Selecting Images to Print

Images are printed as slides, with slice images arranged in rows and columns.
1 Select the number of rows and columns in each slide.
2 Select the number of slides to compose.
3 Select the slices to print.
a. Click Automatic selection to select all the slices. A number is displayed in the
upper left corner of the slice, indicating that it was selected, and its location in

the slide layout.

b. Double-click slices to clear the selection. The number disappears and the
selected slices are renumbered.

c. Click Clear selection to deselect all slices. The numbers disappear.

d. Double-click aslice to selectit. A number is displayed.
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To preview slides

1 Click Slides Preview. The following screen is displayed.

Shides Composition
* Selec the Sics ot howe X o]

- E () N R
*Sect ooy [IE c ) print T
- — ' Shides Composition
: " i Selotthe Side frma ows X coes)
s } : 7 S et the rumbes o Skdes :

Dicom Prister SCP sulection
Soloct roves | [NADVR

el the Prvker Skl o vy
P el e Do Sk e R
% v ssas = & Lagetortz
o Lok ol B Lo i o TR
4| Syt Dicon Msstages bultn 3 Sides Preview
” Selct herumbe of coge ot

g LOOK & e Pirt Log under the.
ound O Melkages buson

Open the Windows print dialog form |

% EdtMode  [Ms DesionMode | Short Menu || Config ltoms

2 Click the Windows Close button to close the preview.
To print to a DICOM printer

1 Select the printer.

2 Select the printer slide output fray.

3 Select the printer slide size.

4 Select the ‘Large fonts' check box, if required.

5 Select the number of copies to print.

6 Click Print in background to start printing fo the DICOM printer.
To print to a Windows printer

1 Select the slide to print.

2 Select the magnification percentage.

3 Click Open the Windows print dialog form. The Windows Print dialog box is displayed.

4 Select the printer and the number of copies.
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5 Change Properties if required.

6 Click OK to start printing to the Windows printer.

Managing Slice Seftings

You can conftrol the display and label settings of the slices.

Customize Slice Labels

You can configure the subject position labels and the data displayed on each image. For each

of the data items, you can configure:

Whether to display it on the scout.
Whether to display it in the View Panel.

Its prefix and suffix.

Its location on the image.

1 To manage the Slice Labels click Configuration in the lower right corner of the View
Panel.

Define custom LUTs

Reference Slice settings
Manage Slice Labels L
Edit Slice Settings Configuration

2 Choose Manage Slice Labels from the pop-up list. The Manage Slice Labels dialog box is

displayed.

Manage Slice Labels

Position Labels

Superior Anterior Right E
Inferiar _ Posterior E Left

Slice Labels

3

KEOONOOOOONORORRODOOORC
RO

: Contrast

~ Slice

Hospital

Slice Order

Serie

T

- Matrix
Department

Flip &ngle

Patient Name
Acq Time:
Anatomy

Patient Name 2
Patient Name Last
Echo

Patient Name First
Fov

Disposition
Patient Age/Sex
Comments
Thickness Thick  mm

O0OROOXOREEIE
OOREOREOOOR

jod

<O
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RIS
KRR
Oooo

IXKEO

<
=

Apply changes to the Slices currently in the Edit area

M2™ MRI System Operator Manual Need help?2 Email us af support@aspectimaging.com

63



Working with Images

3 If required, modify the labels marking the sample position.

4 Click Save to save the changes fo the labels.

5 If required, modify the various parameters: with which prefix and suffix they are
displayed, whether they are displayed on the scout image, visible on the scan image,
and their position on the display.

6 Press <Enter> to save the changes.

7 If you wish to apply the changes to the currently displayed images, click Apply changes
to the Slices currently in the Edit area.

8 Close the dialog box.

9 Click the slice image to activate the change.

Customizing Slice Settings

You can customize the following aspects of slice display:
B The image quality
B The appearance of rulers

B The colors of rulers, labels, measure lines, etc.

1 To manage the slice settings click Configuration in the lower right corner of the View
Panel.

Define custom LUTs

Reference Slice settings jﬂ -
Manage Slice Labels ]

' Edit Slice Settings Configuration

2 Choose Edit Slice Setting from the pop-up list. The Slice Editing Parameters dialog box is
displayed.

Slice Editing Parameters

Coome |
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Sharpening Level Increase the value to improve image smoothness

Interpolation Method Choose Bicubic, Bilinear or Nearest (neighbor) options to define the

pixel interpolation.

Width (of rulers) Change the value to change the width of the rulers as a percentage

of the slice width.

Distance from Slice Increase to move the rules away from the slice border.

Border

Ruler Step Use fo change the ruler divisions.

Draw on The rulers by default appear on all sides of the image. If you would
left/right/top/bottom like to change that, clear the check boxes on the sides where the
side ruler is not required.

Changing Colors of Slice Objects

The basic color setting of labels, rulers, slice marking lines, etc. is defined to provide good
readability and confrast. If, however, you find the basic settings not to your satisfaction, the

system

provides full flexibility in changing the colors.

To change the color of slice objects

1

2

Note/Tip

Click the color box of any one of the color items. A Color dialog box opens.
Select a color or define a custom color.

Click OK. The Color dialog box closes and the color in the color box changes.
Click the Windows close button fo close the Slice Editing Parameters dialog box.
Click Erase All in the View Panel.

Select the series in the Image Tree and click Edit Image or Edit Series to view the slices as
required.

In addition fo working with images in NRG, the DICOM images
generated on the M2 MRI system can be outputted fo a variety of 3rd
party software tools o measure and analyze the images. These images
can be exported to different formats (JPEGs, TIFFs, movie loops, etc.).
Specifically, Aspect Imaging offers VivoQuant™ Image Analysis
Software, an extensive post-processing package to quantify 2D and 3D
images generated from the M2 MRI system. In addition to an extensive
suite of tools forimage post processing, co-registration of M2 images
with multi-modality images, and generation of video loops and multiple
output formats, the software also includes an MR-specific workflow
library to instruct M2 users on key post-processing techniques. Contact
Aspect Imaging at info@aspectimaging.com for more information.
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In this chapter, you will learn how to manage protocols.

The main purpose of protocols is fo enable routine, repetitive imaging using a minimal amount of
parameter entries and mouse clicks. A protocol contains a single or a group of sequences, in
which the acquisition parameters are tailored and optimized for a specific application.

This chapter contains the following sections:

B Managing Protocols

B Image Acquisition Sequences

Managing Protocols

Protocols are groups of imaging sequences. You create profocols to store sequences for
different applications or to suit the preferences of different users. In the NRG Console, you
associate the protocols to anatomical targets. To choose a sequence forimaging you select the
protocol containing the sequence.

The M2 MRI system is supplied with one protocol, named Basic, which includes a set of standard
sequences for system calibration and image acquisition.

You can creatfe new profocols, duplicate existing ones, delete protocols, and manage the
sequences contfained within protocols.

1 Click Config ltems in the lower right-hand corner of the screen. The configuration pop-up
list is displayed.

2 Select Operating Protocols. The Operating Protocols Management window is displayed.

Operating Protocols Management

Y Anatomies under test

) ]

Protacols for the selected Anatomy.

> basic
ASPECT  sewiee  semice

Y[ A0EFESS  EFESS  fes
20 FSE_MAG_R FSE_MAG_RES  fse_ies_mag
0GREFM  GRE_FM_ML geFM » (1 [Enalomy : BASE
40 SE SE_CLASSIC single SE classic Anatomy : BODY

[ ve Prowa N B Chaas v
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The window is divided into four maijor sections:

Anatomies
Protocols for the selected anatomies
Protocol composition

Anatomy/protocol/sequence free.

Creating a New Protocol

Creating a new protfocol is useful when you want to create a set of several sequences for a
specific need.

1

2

Select the anatomy under which you want to create the protocol.
Click Add a new Protocol. Arow is added to the protocols table.
Select the Owner username.

Type the Protocol Name and Protocol Description.

Modify the protocol composition as described later in this chapter.

Copying a Protocol

Copying a protocol is useful when an existing protocol is close in characteristics to a protocol
that you require for a specific need, and you do not want to modify the original. After copying
the protocol, you will be able to add/remove sequences, or modify the sequence parameters
for your purpose, without affecting the original seftings.

1

2

Select the anatomy under which you want to create a duplicated protocol.
Select the protocol that you want to copy.

Click Copy current Protocol. The Copy Protocol dialog box opens.

Type a Protocol Name and Description.

Click Copy. The dialog box closes and a protocol with a new name is added to the list.
The protocol composition is identical to the original protocol.

Modify the protocol composition as described later in this chapter.

Modifying the Protocol Composition

You can always modify the list of sequences in a protocol by removing or adding sequences.

1

2

Select the protocol to be modified.

Remove unnecessary sequences:.
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a. Select a sequence to be removed from the protocol and click Remove from
Protocol. A confirmation message is displayed.

b. Click Yes. The sequence is removed.
3 Add sequences:

a. Using the *I=licons to navigate through the anatomies and protocols. Click * on
the tree node to expand it, or click =l fo collapse the tree node.

b. Locate the required sequence.

c. Click Add to Protocol. The selected sequence is added to the end of the protocol
composition list on the left.

4 Change sequence data:

a. Select a sequence to be modified and click Change Data. The Change Values
dialog box is displayed.

b. Modify Sequence Name, Description, or Execution Order.
c. Click Confirm. The dialog box is closed and the protocol composition updated. If

the order was changed, the sequences are reorganized accordingly.

Deleting a Protocol

When a protocol is no longer useful, you can always delete it.
1 Select the protocol to be deleted.
2 Click Delete current Protocol. A confirmation message is displayed.

3 Click Yes.

Image Acquisition Sequences

A sequence defines the instructions to the hardware channels (gradients, transmitter, receiver),
and the associated parameters.

There are several basic types of imaging sequences.

CALIBRATIONS — Run all calibrations

COIL CALIB - Coil calibration

FESS_SCOUT 3D - Gradient Echo 3D Steady State FESS
FSE — Fast Spin Echo

GRE EXT - Gradient Echo 3D External Averaging

GRE SNAP - Gradient Echo Snapshot 2D

GRE SP — Gradient Echo Spoiled 3D
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GRE SS — Gradient Echo Steady State 3D (ESS/FESS)
IR GRE - Inversion recovery gradient echo

IR SE — Inversion Recovery Spin Echo 2D

IR SNAP - Inversion Recovery Series Snapshot 2D
ITER LIN SHIM - [terative Linear Shim Calibration

ME SE — Multi Echo Spin Echo 3D

QA PROCEDURE - QA Daily Test Procedure

scoutimage

SCOUT3D - Gradient echo steady state sequences that are used for generating the inifial

B SE - Spin echo. The default parameters of the SE sequences in M2 were defined mainly for

T1 weighted imaging.
B SE_CLASSIC - SE Classic
B SE DWI - Spin Echo Diffusion Series 2D
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8 Managing Archives

This chapter describes the archiving functionality of the M2 MRI. The system stores two types of
archives: a hierarchical archive of patients, studies, and series, and a DICOM archive of images.
Both archives are accessed through the Archive panel.

This chapter contains the following sections:

B Using the Native Format Archive
B Using the DICOM Creator
B Using the DICOM Archive

Using the Native Format Archive

The M2 MRI stores a native format archive of all the patients, studies and image series acquired
by the application. It also includes functionality for archiving the information in DICOM format.

To access the native and DICOM archives, click Archive in the panels’ area. The Archive panel is
displayed, with the native format Patients/Images archive selected.

I I Archive

Patientz/Images

Patients Archive

M [00O1 | TEST 3041241833

<

Study Archive

1
ASPECT 3 22M1/2009 125258 BODY Head Right Supine Azpect-tA
» [ASFECT 4 221/200913:36:09 BODY Head Right Supine Aspect-tB

< d

Series Archive

13 2241142003 13:40:37 FESS_SCOUTID 1.18 [mn.z)
15 22/11/200313:4%:03 T2F5E 3D 5.00 [rn.z)
17 22/11/200914:05:24 T2F5E 2D E.00 [m.2)
18 22A11/2003 141752 T2 FSE multislice 5.00 [rn.z)
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The screen is divided into three sections:

B Pafients Archive
m Study Archive

B Series Archive

Use the archive to locate specific image series according to patient and study information.

Locating and Displaying Images/Series

Sometimes you need to locate a series of images that you have acquired in the past. This may
be complicated after the system has been in use for a while and a large number of images has
been acquired.

To locate information hierarchically

1 Locate and select a patient in the Patients Archive. All the studies performed on this
paftient are displayed in the Study Archive.

2 Locate and select a study in the Study Archive. All the series performed in this study are
displayed in the Series Archive.

3 Locate and select the required series in the Series Archive. The first slice of the series is
displayed in the preview area.

4 Click Edit Series or Edit Image. The series/image is displayed in the View Panel.

Deleting a Patient

The option to delete a patient is reserved for operators with Super User privileges. This action is
restricted because it ireversibly deletes the patient and all his related studies and images.

To delete a patient
1 Locate and select a patientin the Patient Archive.

2 Click Remove Patient. A confirmation message is displayed, warning that all the studies
connected to this patient will be removed as well.

3 Click Yes. The patient and all its related studies and series are removed.

Deleting a Study

To reduce disk usage, you can delete studies that are no longer needed.

To delete a study

1 Locate and select a study in the Study Archive.
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2 Click Remove Study. A confirmation message is displayed, warning that all the series
connected to this study will be removed as well.

3 Click Yes. The study and all its related series are removed.

Deleting a Series

To reduce disk usage, you can delete image series that are no longer needed.
To delete a series

1 Locate and select a series in the Series Archive.

2 Click Remove Series. A confirmation message is displayed.

3 Click Yes. The series is removed.

Using the DICOM Creator

Images from the M2™ compact high-performance MRI system can be exported in a DICOM
(Digital Imaging and Communications in Medicine) format; this format is often used to fransfer
images between software platforms, and may be used to load M2™ system images into various
third party software tools for further analysis. The DICOM images as they are exported from the
M2™ software must be processed through a converter to ensure that all facets of the M2™
images follow the strict conventions of the DICOM system. Aspect imaging provides an easy to
use application (the DICOM Creator) to ensure the final product is in the official DICOM format.

This procedure describes how to export DICOM images from within the M2™ software and then
convert them using the DICOM Creator. Once converted, the images can be loaded info any
third party software for further analysis.
Note/Tip

The DICOM Creator application must be previously installed in the M2
o system computer.

To export and convert images to full DICOM format

1 Open the M2 software using any available login. The NRG software Main screen is displayed.

Passod

Login

2 Click Archive and Dicom Archive. The Images Tree and Dicom Archive panels are displayed.
Click Refresh to refresh the panel display.
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I Archive

Dicom Archive |

Images Tree

Multiple Selection enabled

-2 0004 coil cal coil cal [coil cal)

=@ 0003 01.11.2011 Test Mouse)

16 Whale Body 01/11/2011 11:06:27
20 Body 01/11/2011 11:18:41 &M
=1 23 Whale Body 01/11/2011 11:22:34,
. M 25FESS_SCOUTAD

. E¥ZVGRE 5P

FE32 BODY 08/11/2011 8:34:17 &M
- 35 Whole Body 10/11/2011 9:54:29 4

-EI 36 Whole Body 10172017 35528 A
| 6@ OO0 TEST tast [ fact

3 Within the Images Tree section of the screen, expand the desired section and identify the
study or scan to be exported.

To export more than one study, multiple selections can be made by holding down the
<Ctrl> key and clicking on each study.

4 Inthe Dicom Archive panel of the screen, the location to which the files will be exported is
identified. It is recommended to leave this as the default (C:\Program
Files\NRGSYS\NRGConsole\Archive).

5 Click the Convert Dicom button.

A window is displayed confirming the export, click Yes. This may take several minutes.
To verify that the export is complete click the Convert Dicom button again. If a
window is displayed explaining the export session is still active, then the export is
not complete.

6 On the system desktop, select and double-click the NRGDicomCreator.exe icon to open
the applicatfion.

MEGOcomEr

7 ldentify the Sequence Type o be converted.
8 Click Browse under the DICOM Source folder and navigate to the Archive folder.

9 Click Browse under the DICOM Destination folder and navigate to the desired location
for the converted DICOM files.
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Note/Tip

Important: The destination folder for the converted files needs to be created before
starting the DICOM Creator.

10 Click Create DICOM.

11 Repeat Steps 8 through 10 for all scans to be converted. The DICOM files can now be
loaded from the Destination Folder to third party software for further analysis.

List of DICOM tags modified by the application in the DICOM header

The following is a list of DICOM tags modified by the DICOM Creator application. The tags are
listed by sequences.

Diffusion Weighted Imaging (SE_DWI)
Slice Location - corrected
MR Diffusion Sequence - corrected
Diffusion b-value — corrected, ensure that the appropriate values are saved in the b-value
table (C\ANTNMR)
Rescale Slope (Image scale factor) —set to 0, as fo not affect images when loaded into
third party software. The correct value can be found in the .dat file associated with the
image (C:\Program Files (x86)\NRGSYS\NRGConsole\IMAGE)

Multi Echo Spin Echo (ME_SE)
Slice Location - corrected
Echo Time - corrected
Echo Numbers - corrected
Rescale Slope (Image scale factor) —set to 0, as to not affect images when loaded into
third party software. The correct value can be found in the .daf file associated with the
image (C:\Program Files (x86)\NRGSYS\NRGConsole\IMAGE)

Inversion Recovery SNAP (IR SNAP)
Slice Location - corrected
MR Modifier Sequence — corrected
Inversion Recovery — set to YES
Inversion Times — corrected, ensure that the appropriate values are saved in the Tl table
(CANTNMR)
Scanning Sequence - corrected
Rescale Slope (Image scale factor) —set to 0, as to not affect images when loaded info
third party software. The correct value can be found in the .dat file associated with the
image (C:\Program Files (x86)\NRGSYS\NRGConsole\IMAGE)

Gradient Echo SNAP (GRE SNAP)
Slice Location - corrected
Temporal Resolution — corrected
Temporal Position Identifier - corrected
Number of Temporal Positions - corrected
Repetition Time - corrected
Rescale Slope (Image scale factor) —set to 0, as to not affect images when loaded into
third party software. The correct value can be found in the .data file associated with the
image (C:\Program Files (x86)\NRGSYS\NRGConsole\IMAGE)
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All Other Sequences

Rescale Slope (Image scale factor) —set to 0, as to not affect images when loaded into
third party software. The correct value can be found in the .dat file associated with the
image (C:\Program Files (x86)\NRGSYS\NRGConsole\IMAGE)

Using the DICOM Archive

Digital Imaging and Communications in Medicine (DICOM) is a standard for handling, storing,
printing, and transmitting information in medical imaging.

With the M2 MRI, you can:

Import data (patients, studies, and series) from DICOM to the native archive.
Convert acquired images to DICOM.

Send DICOM format files to a DICOM server.

Print to a DICOM printer.

Click Dicom Archive, to access the Dicom archive.

[ Dicom Archive ‘

Images Tree [mport fom Dicom | |~ Dicom Archive
i nabled Diive (=K -
0001 TEST test [test]
2 @1
+ @3 BODY 2241/2009 125253 -
-1§ 4 BODY 22/11/2003 13:36:09 = A
- #13FESS_SCOUTID = onene
- E15TZFSE D =g ADF;E;"VE )
[TTZFED (7 0003 i

: - 0004 micky
1S T2 FSE mulil =
a muisiee £ 0006 el

£ 0008 Y'ael

Delete Dicom Data | Multiple

.

To import DICOM images from other systems
1 Define the DICOM server if it has not been defined.

2 Choose the Series/Study/Patient of interest from the tree on the left side of the panel.
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3 Choose Import this Series/Study/Patient

To convert to DICOM format

1

Select the Archive tab.
Open the Dicom Archive.

Refresh the list.

Choose one study/series and click Convert to DICOM. The study/series is displayed in the

preview area. The DICOM files are stored in the C:\NRGConsole\Archive folder.
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9 System Set-up and Configuration

This chapter describes routine administrative tasks such as how to manage users, check system
status, and use the log files.

This chapter contains the following sections:

Procedure for Switching between User Interfaces
Managing Users

Viewing System Status

Checking the Location of Database and Folders
Setting-Up DICOM Services

Using Log Files

Procedure for Switching between User Interfaces

The M2 MRI system works with two distinct soffware interfaces: NRG and Certainti™ (Optional).
The NRG interface is designed for use by advanced users with imaging and MR know-how.
Certainti™ is an optional software module that simplifies MR imaging for life scientists with no
imaging expertise. It allows them to access the power of MRl and quickly generate quantitative
imaging results. The Certainti™ module provides a simple, step-by-step, push-button interface to
set up your study, select the anatomical target of interest and imaging mode, preview a “scout”
image and then run the image session. The images are easily retrieved, viewed, compared and
exported for further analysis.

To switch between interfaces

Note/Tip

Make sure all instances of M2 software are closed before proceeding.

1 On the Desktop, select and double-click the NRGMode icon. The Product Selection login
window is displayed.

I
2 aspectimaging

Product Selection

Password:

a
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2 Enter the password Aspect0974 and click Login. The NRG Mode Select window is
displayed.

| NRG Mode Select

2 aspectimaging
Product Selection

© NRG

@ Certainti

—

3 Select the interface you want to activate and click Apply. The following image is
displayed.

| NRG Mode Select

2 aspectimaging
Product Selection

@ NRG

O Certainti

The file was successfully updated

4 Click Exit.

5 On the Desktop, select and double-click the NRGConsole icon. The selected software
interface Login window is displayed.

]

I

Login

6 Enter your User Name and Password.

7 Click Login. The selected interface’s Main screen is displayed.

Note/Tip
To switch to the alternative interface you must exit the application and
repeat steps 1 through 7.
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Managing Users

There are three types of users assigned for customer use:

B Super User — full usage rights, including management of users
B Manager - updating and running sequences

B Operator — running sequences

The following table summarizes the maijor differences between the user types:

Super User Manager | Operator

Opening screen Acquisition mode
Preemphasys + + +
Aspect Parameters + + +
User management + - -
Design Panel + + -
View Panel > Configuration/Manage Slice Labels and Edit + + -
Slice Seftings

Acquisition Coils + -
Automatically save TNT files + -
Config Items > Connections + -

Config Items > Users & Logins
Config Items > Patches
Config Items > Setup Dicom Printers and Servers

]+ ]+

To access User management
1 Loginto the system as a super user.

2 Click the down arrow near the Config Items button.

4

' pan2[]

- Wiew Svystem Status

0.m Operating Protocals
2500 Connections

Users & Logins
200 Patches

RO00
4

b DicomHeader
> Setup Dicom Prinkers

—m Setup Dicom Servers

3 Select Users & Logins. The Users & Logins dialog box is displayed.
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Users & Logins

134072003
08/11./2008
17/m 200
134072003

Add a new User Remove

4 Add or remove users, as described below.

5 Close the window using the Windows Close button.

Adding Users

To add a user
1 Access the Users & Logins window.
2 Click Add a new User. The Add a new user dialog box is displayed.

Add a new User

- _

Profile

E xpiring [ |

Expiration D ate

Create

3 Type aunique Login.

4 Type aPassword.

5 Type the user’s Nickname.

6 Select the user interface language from the Language list.

7 Select the user’s Profile. The options are OPR (operator) and MGR (manager).
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8

9

B Operators cannot access the Design mode or Design panel of the applications.

B Managers have full access to the main modes and panels, but cannot manage
system users and cannot access proprietary company software.

Click Create. The dialog box closes and the user is created and added to the list.

Exit the NRG application.

Removing Users

When personnel leave or for some reason access to the system has to be prevented, users have
to be removed from the system.

To remove a user

1

Access the Users & Logins window.

Select a user.

Click Remove. A confirmation message is displayed.
Click Yes. The user is removed from the list.

Close the Users & Logins window.
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Viewing System Status

The information included in this window is important for service and support.

To view system information

1 Click Config Items on the lower right-hand corner of the screen. The Config list is
displayed.

2 Select View System Status. The System Information screen is displayed.

System Information

Canfiguration

NRGConsole Imaging Software
|- Version: 2.01.09-b23
|- Demo Mode: false
|- Configuration Type: Aspect-MR Pet
|- INI File: NRGCONSOLE.INI
License Data
- Organization: ASPECT
|- Department: Development License
|- Full Options License
|NRG Software Driver:
-Version: 01C
|- Sequences Version: 1.18
ain Controller
|- Hardware: Tecmag Apollo System
- Software Driver: Tecrag NTNMR 2.3b
IMain Configuration Items
|- Anatomy Subset: - ASPECT1
|- Full DICOM printing support - disabled
I

System Status

Local Disk o x

Database connection
NTMMR connection

3 Close the dialog box using the Windows Close button.

Checking the Location of Database and Folders

Use this dialog box to check the location of the system database and the folders for storing
system-generated data.

To check the location of the system database and folders

1 Click Config Items on the lower right-hand corner of the screen. The Config list is
displayed.

2 Select Connections. The System Configuration dialog box is displayed.
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System Configuration

Database Configuration

AzpectDB Test Connection

Folders Configuration

CANRG Consoleh MAGE

CANRG Console WORK

CAMRGConzole\MTNMA

CANRG Consols\Raw

CANRGConsole'\ARCHIVE

CANRG Console\EXPIMP

CAMRGConsoleiMaT LAR

vjrjrjvjrivjviy

CANRG Console\BACKUP

Save Data

Caution
A careless or erroneous change of database path or name may
prevent proper software performance.

3 Close the window using the Windows Close button.

Setting-Up DICOM Services

Digital Imaging and Communications in Medicine (DICOM) is a standard for handling, storing,
printing, and transmitting information in medical imaging.

For the M2 MRI to generate DICOM information correctly, you have to setup DICOM printers and
servers.

To setup DICOM servers

1 Click Config Items on the lower right-hand corner of the screen. The Config list is
displayed.

2 Click Setup Dicom Servers. The Dicom Servers dialog box is displayed.

Dicom Servers

Add a new Server Remove

Test Server Select as default

To add a new server

1 Click Add a new Server. A line is added to the table and the Server AE Title is selected.
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2 Type the server name.

w

Type the client AE Title.

F N

Type the server IP.
5 Type the server port.
To remove a server
1 Select aserverin the list.
2 Click Remove. A confirmation message is displayed.
3 Click Yes. The serveris removed.
To set a default server
1 Select aserverin the list.

2 Click Select as default.

Setting-Up DICOM Printers

To setup DICOM printers

1 Click Config Items on the lower right-hand corner of the screen. The Config list is
displayed.

2 Select Setup Dicom Printers. The Dicom Printers dialog box is displayed.

Dicom Printers

To add a new printer
1 Click Add a new Printer. A line is added to the table and the Server AE Title is selected.

2 Type the server name.

w

Type the client AE Title.

4 Type the server IP.

(3,

Type the server port.
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6 Fill-in the rest of the parameters.

To remove a printer

1 Select a printer in the list.

2 Click Remove. A confirmation message is displayed

3 Click Yes. The printer is removed.

To set the default printer

1 Select a printer in the list.

2 Click Select as default.

Using Log Files

The system collects information about user activity and system messages. This information can

be useful for froubleshooting and reporting problems.

System Messages

The System & Dicom Messages log file collects every system message that is displayed to the

user and the user’s response.

To view system and Dicom messages

1 On the boftom menu, click Messages & Dicom Logs. The System & Dicom Messages

screen is displayed.

> System & Dicom Messages

System Messages

10402410 20:29:06 The selected images will be archived on the Archive directory except

for those on the Server. Confirm?
10402/10 20:23:12 Response =YES

10402410 20:32:17 Incomplete DICOM Server identification

10402410 20:32:19  Echo Test DICOM Service Class User FAILED:

10402410 20:47:25 Do vou want to delete PARAMETER = test

10402/10 20:47:27 Response =YES

10402410 20:50:20 Incomplete DICOM Server identification

10/02/10 20:50:22  Echo Test DICOM Service Class User FAILED:
10402410 20:51:03 The Printer Server AET, Client AET, Server IP and Paort cannot be

blank. Press ESC to abort insert,

10402410 20:51:19 Incomplete DICOM Server identification

10402410 20:51:21 Echo Test DICOM Service Class User FAILED:

10402/10 20:55:43 Do vou want to delete PARAMETER =

10402410 20:55:48 Responze =YES

10402410 20:56:18 Incomplete DICOM Server identification

10402410 20:56:21 Echo Test DICOM Service Class User FAILED:

10402470 20:56:32 Do you want to delete PARAMETER =

10402410 20:56:35 Responze =YES

10402410 21:17:21 Do pou want ta delete SERIE = ddd

10402/10 21:17:23 Response = YE

5
10402410 21:22:15 Do vou want to delete SEQUEMCE = GRE_SP

10402410 21:22:17 Response = MO
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2 Click Clear Log, if required.

Execution Log

The Execution Log stores all the system activity for the last session. The information is very detailed
and includes every executed command.

To view the execution log

1 On the boftom menu, click Scan Messages. The Execution Log screen is displayed.

2 Click Execution Log.

+ Execution Log

Excoution Lo _ I NESSNN

===1144 - T1 5E multizlice

Command EXECMACRO
— 1144 -T1 SE multislice
- Macro: SE_new
-+ Open Data File
- Open D ata File completed
-» Acquizition
--» Completed
M aimurn signal is 7.2643082+003, Evaluated Gain is 5781.6932
~» Command: Reconzstuction
-» Image 1.0000 completed
- Image 2 completed
- Image 3 completed
- Image 4 completed
- Image 5 completed
-+ Completed

=== 1146 - T2 FSE multislice

Caommand EXECHMACRD
--» Completed

Clear Log Refresh History

3 Click the Windows Close button to close the window.

Execution History

The Execution History file collects the information of executed sequences from the system’s first
activation.

To view the execution history

1 Onthe bottom menu, click Scan Messages. The Execution Log screen is displayed.
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| Study | Series| \ a
» (0001 B7 68 FREQCAL_LOG 07/02/201012:52:68
0om 54 41 FSEY 19/01/201014:29:46
oom 54 40 FREQCAL 19/01/201014:29:33
oom 54 33 RESET_COUNT 18/01/201014:29:32
0om a1 35 FREQCAL_LOG 19/01/201008:43:39
oonz2 46 31 FREQCAL_LOG 17/01/201013:.07:09
o0z 48 31 FREQCAL_LOG 17/01/201012:55:30
0om 36 25 LIN_SHIM 14/01/201015:12:40
oom 36 24 FREQCAL_LOG 14/01/201015:11:37
oom 17 21 LIN_SHIM 13M2/200916:49.56
0om 17 20 FREQCAL_LOG 1312/200916:4912
oom 4 19 T2 FSE multislice z2Aa0a141142
oom 4 18 FREQICAL 22M1/200914:11:03
0om 4 17 T2FSE 3D 22/11/200913:58:20
oom 4 16 FREQCAL 2211/200913.57:55
oom 4 14 FREQICAL 22M1/200913.55:24
0om 4 15 T2FSE 3D 22M11/200912:4221
oom 4 14 FREQCAL 2211/200913:41:47
oom 4 13 FESS_SCOUT3D 22M1/200913:38:37
0om 4 12 RFCAL 2211/200913.3753 v
< >

2 Select the Execution History tab.

3 Click Refresh History, to update the last scans.

4 Click the Windows Close button to close the window.
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Appendix A Specifications

Dimensions
Magnet
Height 114 cm (including the cart)
Width 75¢cm
Length 75¢cm
Weight 950 kg (approximately)

Electrical Cabinet

Height 130 cm

Width 60 cm

Length 80 cm

Weight 205 kg (approximately)

Display Configuration

The minimum NRG Console screen resolution is 1280 pixels by 768 pixels. The optimal resolution is

1920 pixels by 1200 pixels.

Power Requirements

Line voltage:

208-220 VAC 15A max
47-63 HI.

Dual phase (N America), One phase all others

Dedicated grounding connection
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Ambient Operating Conditions

Temperature 23°-30°C
Relative Humidity 20% - 80%
Operating Voltage US - 2 phase, 208 Volt x 6 Amps

EU - 1 phase, 220/240 Volt x 6 AMP

Frequency 50 - 60 Hz

Power 2.5kV (Max)

Atmospheric Pressure
Operating Range: 70 - 106 kPa

Shock & Vibration Limitations

Shock: 5 g, 6 msec, 100 shocks in the X, Y, Z axis

Vibration: 10 — 60 Hz, 0.035 mm; 60 — 500 Hz, 0.5 g in the X, Y, Z axis

Grounding Requirements

A flexible copper cable of type #6 AWG must be used to connect System Rack to the site’s
main ground connection.

Magnetic Field Requirement
Magnetic field mass be less than 0.2m Gauss at 50/60 Hz

Storage Conditions

Temperature 5°-45°C

Humidity 10% - 90%

Transportation Conditions

The magnet center of gravity is very high and special precautions and tools are needed for
fransportation.

Do not transport the system without first consulting with Aspect Imaging.
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Appendix B System Calibration

The M2 MRI system is configured to include several calibration sequences that are identified as
‘service’ type sequences.

This appendix covers the following topics:

Frequency Calibration
Linear Shim Calibration
RF Calibration

Coil Calibration

Frequency Calibration

System frequency is affected by several factors, among them temperature fluctuations.
Therefore, to ensure good qudality images, frequency calibration has to be performed
periodically. It is performed automatically before every scout sequence.

Most scanning sequences that you add to the acquisition queue are automatically
complemented with a frequency calibration sequence preceding them. If you operate in
Automatic mode, frequency calibration is performed before every sequence. If, however, you
operate in Manual mode, you may choose to run only the imaging sequence, skipping the
preceding calibrations. In this case, every 10 fo 15 minutes, select the Frequency Calibration
seguence in the queue and click Run Sequence.

Linear Shim Calibration

The Linear Shim calibration deals with the magnet field homogeneity. It is performed
automatically before every scout sequence so you do not need to initiate it manually.

RF Calibration

The RF calibration procedure calibrates the RF pulses.

RF calibration has to be performed every time you replace the coil or the sample. It is performed
automatically before every scout sequence so you do not need to initiate it manually.
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Coil Calibration

In its endeavor to provide improved and more sophisticated product solutions, Aspect Imaging
has been constantly upgrading its hardware and software. Based upon these changes, and
depending upon the system implemented at each customer installation, there are currently six
different procedures for performing coil calibration. Which procedure applies to your particular
installation depends upon your system configuration. The following are the possible scenarios.
Click on the scenario number that applies fo your installation to go o the coil calibration
instructions that are applicable for your system configuration.

Software Interface
Scenario number to apply

System Installed

Calibration | &\ tronics Cabinet Coil NRG Certainti
Method
Manual Original Original 1 2
Semiautomatic New Originall 3 4
Automatic New New 5 6

If you have any questions please contact Aspect Imaging Support at support@aspectimaging.com
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Scenario 1 - Original Electronics Cabinet, Original Coil, NRG
interface

Performing Manual Coil Calibration using the M2™ Software

Purpose

Coil calibration is an important part to acquiring high-quality images with the M2™ compact
high-performance MRI system. The frequency of the coil must match the frequency of the
system to ensure the highest image quality. Since the frequency of the system depends on
ambient temperature, it is not fixed and can slightly deviate. As a result, the coil should be
calibrated from time to time in order fo maintain the highest quality images.

This protocol describes how to perform the steps necessary for manual coil calibration, assuming
that the system hardware has not been updated and an original coil is being employed.

It is recommended that coil calibration be completed several times throughout the imaging day
to ensure proper calibration and fo ensure the highest quality images are acquired.

Requirements

B M2 compact high-performance MRI System
Criginal system hardware, no hardware upgrade for automatic coil calibration
Original coil design

Any user login

Working knowledge of the M2 system and software

Procedure

1. Prepare the M2 system for imaging by placing the sample in the magnet with the desired
coil installed.

Open the NRG software and log in using any username and password.

Proceed through the image acquisition set up until the scout image has been acquired.

Click Set Protocol. The Select Protocol dialog box is displayed.

Select the Basic protocol.

Click Set Sequence. The Select Sequence dialog box is displayed.

N o s W N

Select COIL_CALIB sequence from the list and click Select.

RESET_COLUNT COUMT exper coLbter
.:l.:. COIL_CALIE SERWICE coil calibration

HEATIMG SERYICE heating using sh
CaLIBRATIONS SERYICE rur all calibratior

GRE EXT GRE Gradient Echo 3
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8. Inthe Coil Calib Options combo Coil Calib Options Direct
box, select Direct.
9. Select Add to Queve
10. Add the sequence to the queue and click Run Sequence.
Note: Before the coil calibration procedure is run, you need to change a cable
connection on the magnet assembly and to change the mode selection in the system
cabinet.
olimii g
S L0 2 °
® e @_ - i@ )
11. On the M2 system,
change the location of
the cable connecting the
coil faceplate to the Coil Test
manifold, from Coil to Caoil
Test.
MODE SELECTOR
r ot ci BODY COIL 2 CH
GP COIL
12. In the electronics cabinet, i COILTEST
change the Mode TEST)
Selector dial to Coil Test. ; e T—
HEAD COIL CALIBRATION
ﬁ scorst
13. If the sequence does not

begin immediately the
qgueue is set to Manual
Acquisition, press this
button to initiate the
sequence. A dialog box is
displayed confirming the
observed frequency.

M anual Acquisition
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14. Click Yes in the dialog

box. The calibration is Message - MACRO
p,erformed Ond a reSU“ IS Observe Freq = 44.9941; |s the hardware ready for coil calibration?
displayed.

Yes Mo

A subsequent window is
displayed confirming the

user has changed the
: Change OP_MODE Selector to COIL_TEST. Connect Coil to
location of the cable COILTEST connector. Confirm?

connecting the coil
faceplate to the manifold
and the location of the
Mode Selector dial in the
electronics cabinet.

Yes

Choose Yes.
-
-
@ .10
oo
tll 442 444 M5 M3 45 4;.2 lEi‘l Jﬁi‘ﬁ ‘.’E.ﬂ L
MHz
15. A frequency plot is displayed along Cail frequency = 44.53
. . . . . Obzere Freq = 45
with a window displaying the coil and
observed frequencies. Frequency delta = 011
The Frequency delta is the difference (-7 dB1 0 = 264
: Coil Bt = 0,17
between these frequeqaes, and should s Bl = 719498 dB
approach 0 when possible. A tolerance accept collcalibration or continue caliberation?

of £0.01 is acceptable.

Note: If the delta is negative, as in this
example, the coil calibration screw
should be adjusted counter clockwise.
However, if it is positive, the screw
should be adjusted clockwise.

One full turn will adjust the frequency
delta by approximately 0.04, therefore
every "4 turn adjusts the delta by 0.01.
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16. Adjust the Coil Calibration
Screw according to the
detected frequency

delta. ;
continue

Once the screw has been

appropriately adjusted

click Continue on the pop

up window.

354 FREQ CALINIT |v] CaALIB Initial Frequency Calibration

]7 The COIL_CAL'B Sequence mUST be . 355 LIN SHIM CAL  [w] CallB Linear Shim Calibration

repeated unfil the Frequency delta is 358 RF CAL v| CALE RF Power Calibiation

v
H‘(‘(

iOO] or beﬂ-er‘ ngh“ghf The 357 FESS_SCOUT3 SCOUT3D  Gradient Echo 30 Steady 5
COI L_CAL' B Sequence Olreody ||S1'ed |n 358|COIL_CALIE I:l SERVICE coil calibration
the queue. Click Run Sequence. g C

[ Run Sequence |
18. Repeat steps 6 through ? until the

Frequency delta is #0.01. Instead of
clicking Continue, click Accept to

accept the coil calibration.
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Scenario 2 — Original Electronics Cabinet, Original coil, Certainti
interface

Performing Manual Coil Calibration using the Certainti™ Software

Purpose

Coil calibration plays an important role in acquiring high-quality images with the M2™ compact
high-performance MRI system. The frequency of the coil must match the frequency of the
system to ensure the highest image quality. Since the frequency of the system depends on
ambient temperature, it is not fixed and can deviate slightly. As a result, the coil should be
calibrated from time to time in order fo maintain the highest quality images.

This protocol describes how to perform the steps necessary for manual coil calibration, assuming
the system hardware has not been updated and an original coil is being employed.

It is recommended that coil calibration be completed several times throughout the imaging day
fo ensure proper calibration and fo ensure the highest quality images are acquired.

Requirements

B M2 compact high-performance MRI System
Original system hardware, no hardware upgrade for automatic coil calibration
Original coil design

Any user login

Working knowledge of the M2 system and software

Procedure

1. Prepare the M2 system for imaging by placing the sample in the magnet with
the desired coil installed.

2. Automatic coil calibration cannot be performed using the original coil design.
To calibrate such coils a manual technique is required.

If the Certainti software is already opened this software should be closed
since the NRG software must be used to perform the coil calibration in this
system configuration.

Open the NRG software and log in using the same username and password
used for the Certainti software.

3. Click the Set Patient button
and enter information for the
Last Name of the Owner, Pet
Name, and Race.

Click Confirm.
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Note: This information will not
be saved or used in the
Certainti software for image
acquisition so entries may be
as simple as coil cal for
example.

Patient Selection

Confirm

Click the Set Anatomy button.

Set the position of the animall
accordingly.

Click Confirm.

Set Anatomy

Click the Perform Scout
button.

The system automatically
acquires the scout image;
this is required because the
system detects the
frequency of the magnet at
this point.

Perform Scout (M

Click the Set Protocol button.

A window is displayed listing
all the available protocols.

Set Protocol [k
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Highlight Basic and then click

Select Protocol.

|
RESET_COUNT nper counter

IR SE Inversion Recovery Spin Echo 20

GRE 55 Gradient Echa Steady State 3D [ESS/FESS)
COIL CALIB
HEATING
CALIBRATIONS
FSE Fis)

GRE 5P Gradient Echa Spoiled 30
SE_CLASSIC Spin Echo 2D/3D

Select Protocal Manage Protocols

7. Click the Set Sequence
button.

Highlight the COIL_CALIB

Set Sequence

sequence from the list, and

click Select.

[] [] RESET_COUNT

[] [ HEATING
] [ CALBRATIONS

[T 'l GREEXT GRE

COUNT exper counter
SERVICE
SERVICE
SERWICE

coil calibration

COIL_CALIE

heating uzing zh
run all calibratior
Gradient Echo 3

8. In the Coil Calib Options

combo box, select Direct.

9. Click Add to Queve.

Coil Calib Options

Add to Queue

Direct

10. Add the sequence to the queue and click Run Sequence.

Note: Before the coil calibration procedure is run, you need to change a cable
connection on the magnet assembly and to change the mode selection in the

system cabinet.
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@

® (.} o (c]
sl g
11. On the M2 system, change ‘ 9 t . )
the location of the cable 2
connecting the coll
faceplate to the manifold
from Coil to Coil Test.

Coil Test

12.In the electronics cabinet,
change the location of the
Mode Selector dial from
Body Coil 1 CH or any other
location currently used to
Coil Test.

13. If the sequence does not
begin immediately, the
queue is set to Manual
Acquisition, click to inifiate the
sequence.

M anual Acquisition

14. A window is displayed
confirming the observed
frequency of the system.
Click Yes.

A subsequent window is
displayed confirming the user
has changed the location of
the cable connecting the

Dbserved Freq = 45.0000. Confirm?

Yesz

Change OFP_MODE Selector to COIL_TEST. Connect Coil to

coil focepk]’[e to the COILTEST connector. Confirm?
manifold and the locatfion of

the Mode Selector dial in the Yes
electronics cabinet. Click

Yes.
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15. A frequency plot is displayed
along with a window
displaying the coil frequency . ¥
and observed frequencies. : \/’

The Frequency delta is the
difference between these

Bz ws we s %2 54 6 B8

frequencies, and should Gbsome fa- 45
approach 0 when possible. A Fequency deta = 011
tolerance of £0.01 is a0 s

max AL = 21.2428 dB
acce pTO bl e. accept coil-calibration or continue caliberation

Note: If the delta is negative,
as in this example, the coil
calibration screw should be
adjusted counter clockwise.
However, if it is positive, the
screw should be adjusted
clockwise.

One full turn adjusts the
frequency delta by
approximately 0.04, thus
every 4 turn adjusts the delta
by 0.01.

16. Adjust the Coil Calibration
Screw according to the
detected frequency delta.

Once the screw has been R

appropriately adjusted click

Continue on the pop up

window.

17.The COIL_CALIB sequence | | |

mUS-I- be repeofed Unﬁl The || ] 354 FREQ CAL INIT CALIE Initial Frequency Calibratiary
; 0 355 LIN SHIM CaL CALIB Linear Shim Calibration

Frequency deltais £0.01 or I O 356 RF CAL CALIB RF Pawer Calibration

b 1_1_ 1 357 F ["] SCOUT3D  Gradient Echo 3D Steady S

erier. » um co ] EiEFI"-."'IEZE coil calibration
Highlight the COIL_CALIB a |

sequence dlready listed in
the queue. Click Run

Sequence.
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18. Repeat steps 6 to ? until the

Frequency delta is £0.01. Instead
of clicking Continue, click Accept

the coil calibration.

19.

The coil calibration has been
completed.

On the M2 system, change
the location of the cable
connecting the coll
faceplate to the manifold
from Coil Test to Coil.

In the electronics cabinet,
change the location of the
Mode Selector dial from Coll
Test to Body Coil 1 CH, or
appropriate setting.

20.

Close the M2 software, launch the Certainti software and proceed with

image acquisition.
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Scenario 3 — New Electronics Cabinet, Original Coil, NRG interface
Performing Semi-Automatic Coil Calibration using the M2™ Software

Purpose

Coil calibration plays an important role in acquiring high-quality images with the M2™ compact
high-performance MRI system. The frequency of the coil must match the frequency of the
system to ensure the highest image quality. Since the frequency of the system depends on
ambient temperature, it is not fixed and can slightly deviate. Recently Aspect Imaging has
developed the hardware necessary to perform automatic coil calibration. If the hardware of the
system has been updated, but the coil being used requires manual adjustment the procedure
can sfill be completed.

This protocol describes how to perform the steps necessary for semi-automatic coil calibration,
assuming that the system hardware has been updated and an original coil is being employed.

It is recommended that coil calibration be completed several times throughout the imaging day
to ensure proper calibration and fo ensure the highest quality images are acquired.

Requirements

B M2 compact high-performance MRI System
Updated system hardware for automatic coil calibration
Original coil design

Any user login

Working knowledge of the M2 system and software

Procedure

1. Prepare the M2 system for imaging
by placing the sample in the
magnet with the desired coil
installed.

2. Proceed through the image
acquisition set up until the scout
imoge hos been GCqUiredl The }!izlAnaInmy DPerlmmScnuI}Sele
protocol selected, and the Set e e
Sequence window has been
opened.
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RESET_COUNT COUMT exper colnter

B | W [COLCAlE SERWICE coil calibration
HEATIMG SERVICE heating using sh
3. Highlight the COIL_CALIB sequence CALIBRATIONS  SERWICE tun all calbratior
from the list, and click Select. il e T e il ek

.
4. In the displayed combo box, select

the Coupled mode.

MODE SELECTOR

mm"i BODY COM. 2 CH

GP COIL

5. In the electronics cabinet, change
the location of the Mode Selector
dial from Body Coil 1 CH or any other
location currently used to GP COIL.

6. Click Add to Queue button

7. If the sequence does not begin
immediately, the queue is set to
Manual Acquisition. Click this button Manual Acquisition

to initiate the sequence.
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8. A window is displayed confirming DObserved Freq = 45.0000. Confirm?

the observed frequency of the

system. Click Yes.

A subsequent window is displayed
confirming that the user has
changed the position of the Mode

Yesz

Message - MACRO

Change OP_MODE Selector to GP_COIL. Confirm?

Selector dial in the electronics Yes No

cabinet. Click Yes.

Note: this window is important only if
the hardware has not been updated
on the M2 system, without the
update various manual changes to
the hardware are required.

9. Afrequency plotis displayed along -
with a window displaying the coil
and observed frequencies.

The Frequency delta is the
difference between these s S

frequencies, and should approach 0
when possible. A tolerance of +0.01 T i

is acceptable.

Frequency delta = -0.11

(7 dE) O = 264
Cail B = 017

Note: If the delta is negative, as in e L~ 2 22848

this example, the coil calibration
screw should be adjusted counter
clockwise, if it is positive the screw
should be adjusted clockwise.

One full turn adjusts the frequency
delta by approximately 0.04,
therefore every 4 turn adjusts the

delta by 0.01.

accept coil-calbration or continue caliberation?
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10.

Adjust the Coil Calibration Screw
according to the detected

frequency delta. —
Once the screw has been
appropriately adjusted click Continue
on the pop up window.

11.The COIL CALB sequence mustbe | = =rmmar - e e oo
repeated until the Frequency delta is v 356 AF CAL ¥ CALB FIF Fower Calibration
i0.0-l or |OW€F. v 357 SS_CDUT3 CDSD Grdiet Eho 3D Steady £

COIL_CALIB SERVICE coil calibration

Highlight the COIL_CALIB sequence | - Hd =
already listed in the queue. Click Run :
Sequence. | Run Sequence _

12. Repeat steps 6 to 9 until the
Frequency delta is £0.01.
Instead of clicking Continue, click
Accept.

13.In the electronics cabinet, change

the location of the Mode Selector
dial from Coil Test to Body Coil 1 CH,
or to another appropriate setting.

The imaging session can now begin.

MODE SELECTOR
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Scenario 4 — New Electronics Cabinet, Original Coll, Certainfi
interface

Performing Semi-Automatic Coil Calibration using the Certainti™ Software

Purpose

Coil calibration plays an important role in acquiring high-quality images with the M2™ compact
high-performance MRI system. The frequency of the coil must match the frequency of the
system to ensure the highest image quality. Since the frequency of the system depends on
ambient temperature, it is not fixed and can slightly deviate. Recently, Aspect Imaging
developed the hardware necessary to perform automatic coil calibration. If the hardware of the
system has been updated, but the coil being used requires manual adjustment, the procedure
can sfill be completed.

This protocol describes how to perform the steps necessary for semi-automatic coil calibration,
assuming that the system hardware and software have been updated and an original coil is
being employed.

It is recommended that coil calibration be completed several times throughout the imaging day
fo ensure proper calibration and fo ensure the highest quality images are acquired.

Requirements
B M2 compact high-performance MRI System
Certainti software
Updated M2 system hardware for automatic coil calibration

Original coil design

Working knowledge of the M2 system and software

Procedure

1. Prepare the M2 system for imaging by
placing the sample in the magnet with
the desired coil installed.
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2. The automatic coil calibration cannot
be performed using the original coll
design. In order to calibrate such coils a
manual technique is required.

Open the Service folder located on the
desktop of the M2 system.

Locate the Auto Coil Calibration folder
and Open it.

Locate the Shortcut to
CoilCalibration.exe file and Open it.

Iame

II5AT

IIFAT
2 tumor
IGrad C
I Apolo
IJIMRG Bugs
Sierez
IZJField Map
CFSEID
|JFSE_Test
I Auko Coil Calibration
Dnepulse.tnt

LI IS ST LS R, DT ILE LI U gl L
,51 Shorkcut ko CoilCalibration.LOG

@ Flash'WrapperGui

iaf=| Sharkcut ko MetaData, xml
Eshortcut to CoilCalibrationto_GUIexe
Eshurtcut to CoilCalibration, exe
Shortcut ko CoilConf . cfg

S

3. Click Run Frequency Calibration.

This automatically detects the
frequency of the magnet. This value is
used to compare with the coll
frequency. If different, the coil
frequency is adjusted manually.

<} Figure 1

File

|spectrum|

signal

1500

=
=1
=]

il
=}
=]

’ Run Frequency calibration ]

2

Dode A0 E 0EH

EIEX]

4. Click Run Coil calibration.

Run Coil calibration
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5. Once completed a window is displayed [EREEI Sl
showing the difference in frequency
between the magnet and the coil. Cllal=lit
Manually adjust the coil calibration i L
screw on the faceplate of the coil as e
indicated in the image displayed here.

Note: Here the Frequency delta is
shown to be 0, however if any
difference in frequencies is detected it
is displayed in this line.

If the delta is negative, the coll
calibration screw should be adjusted
counter clockwise. However, if it is
positive, the screw should be adjusted
clockwise.

One full turn will adjust the frequency
delta by approximately 0.04, therefore
every 4 turn will adjust the delta by
0.01.

6. Once the coil calibration screw has
been appropriately adjusted click Ok
on the pop up window.

7. Repeat steps 4 to 6 until the coill
frequency is within +0.010f the magnet.

8. The coil calibration is now complete.
The imaging session can begin.
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Scenario 5 — New Electronics Cabinet, New Coil, NRG interface
Performing Automatic Coil Calibration using the M2™ Software

Purpose

Coil calibration plays an important role in acquiring high-quality images with the M2™ compact
high-performance MRI system. The frequency of the coil must match the frequency of the
system to ensure the highest image quality. Since the frequency of the system depends on
ambient temperature, it is not fixed and can slightly deviate. Recently, Aspect Imaging
developed the hardware necessary to perform automatic coil calibration. This requires an
update to the hardware and software of the system, as well as a specific coil which has been
equipped with additional automatic coil calibration hardware.

This protocol describes how to perform the steps necessary for automatic coil calibration,
assuming that both the system hardware and software have been updated and the new coil
design is available.

It is recommended that coil calibration be completed several times throughout the imaging day
to ensure proper calibration and fo ensure the highest quality images are acquired.

Requirements

B M2 compact high-performance MRI System
Updated system hardware for automatic coil calibration
New coil designed for automatic coil calibration

Any user login

Working knowledge of the M2 system and software

Procedure

1. Prepare the M2 system for imaging by placing the sample in the magnet with the
desired coil installed.

2. Open the NRG software. Locate the
Coil Selection button and click it.

Note: Here the 35mm coil was m
previously set, if another coil was

previously used the button will display

that coil’'s name.
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3. Make sure the coil installed on the Rluston Loty

system is selected. Available Co

Mark the Auto Coil Calibration box. - R 20 05 i
1 60_mm_coil 12 05 26

Click Select. The window will close.

4. Click the Coil Selection button again. £ 35 mm_coll | Acquisition O

5. A window is displayed asking if you
wish to perform the coil calibration.
Choose Yes.

Perform coil calibration?

Note: if an incorrect coil is selected, or Yes

the coil has been changed and the
user needs to return to the Available
Coils screen simply choose No and
you will be returned to the
appropriate window.

There is an indicator light on the cover
plate of the coil, when this light is
green the motor is not working to
adjust the coil calibration, when
orange the motor is active. Do not
disconnect or adjust the coil at any
time during the automatic coil
calibration process.

6. Once the coil calibration process is
completed a dialogue box is
displayed. Click OK.
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Coil Calibration

Note: Automatic coil calibration may
take upwards of 1 minute to perform.
Do not close any window or perform
any other tasks with the software or
the computer.

Auto Calibration in process - may take several minutes...
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Scenario 6 — New Electronics Cabinet, New Coil, Certainti interface
Performing Automatic Coil Calibration using the Certainti™ Software

Purpose

Coil calibration plays an important role in acquiring high-quality images with the M2™ compact
high-performance MRI system. The frequency of the coil must match the frequency of the
system to ensure the highest image quality. Since the frequency of the system depends on
ambient temperature, it is not fixed and can slightly deviate. Recently, Aspect Imaging
developed the hardware necessary to perform automatic coil calibration. This requires an
update to the hardware and software of the system, as well as a specific coil which has been
equipped with additional automatic coil calibration hardware.

This protocol describes how to perform the steps necessary for automatic coil calibration,
assuming that both the M2 system hardware and software have been updated and the new
coil design is available.

It is recommended that coil calibration be completed several times throughout the imaging day
to ensure proper calibration and fo ensure the highest quality images are acquired.

Requirements
B M2 compact high-performance MRI System
Certainti software
Updated M2 system hardware for automatic coil calibration

New coil designed for automatic coil calibration

Working knowledge of the M2 system and software

Procedure

1. Prepare the M2 system for imaging by placing the sample in the magnet with the
desired coil installed.

2. Open the Certainti software. Locate Calibration
and click the Calibration button.
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3. Automatic coil calibration begins, a il Cafibration
window is displayed to this effect; the
process may take several minutes. Auto Calibration in process - may take several minutes...

Once completed, a dialog box is
displayed indicating the calibration
finished successfully, Click OK.

Note: The calibration process is
iterative; typically the calibration
requires 2 to 3 iterations (approx. 1 to 2
min.)

Do not close any window or perform
any other tasks on the computer while
the automatic coil calibration is being
completed.

Note: There is an indicator light on the
cover plate of the coil. When this light
is green, the motor is not moving and it
is safe to remove the coill.

Alternately, when the light is orange,
auto calibration is in process and the
motor is active. Do not disconnect or
adjust the coil at any time during the
automatic coil calibration process.

Coil calibration Finished successFully

4. When the coil calibration is complete, the imaging session can begin.
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General

Problem

Possible Cause

Solution

White noise is displayed
instead of an image

Frequency is not calibrated

Run Freq Calibration.

Sample is not inserted

Insert sample

Sample is not centered

Reposition sample

Observation frequency is
not correct

Select the Macro Editor tab in
the Design Panel. Select
Config Iltems in the bottom-
right corner and select
Acquisition&Preemphasis.
Click Save in the pop-up, then
close the window and run
Freq Calibration in the queue.
It will update the SW with the
correct central frequency as
defined during installation.

The image contains a
single high-intensity line

The gradients stopped
working due to
overheating.

Cool the room check the
gradients temperature is
below 35°C and fry again.

A “Signal too low" error is
displayed.

The coil input cable is not
connected.

Connect the coil.

The mode selector in the
electronic cabinet is not
set properly.

Turn the mode selector to
Body1CH/2CH/GP cail.

Cable is not connected to
the ‘coil test’ connector

Connect the cable fo the
‘coil test’ connector and turn
mode selector to ‘Coil Test'.

The coil is not calibrated.

Perform Coil Calibration.

There is no phantom or
sample in the magnet

Place phantom or sample in
the magnet.

A ‘frequency not
calibrated’ message is
displayed when trying to
run a scout or scan

The software frequency,
main coil frequency, and
magnet resonance do not
match

Perform Coil Calibration.

Verify that RF Pulse Amp. is
turned on.

A ‘gradients not

The gradient Amp. is

Verify that the Power Grad
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Appendix C Troubleshooting

Problem

Possible Cause

Solution

responding’ message is
displayed during Scout or
Linear Shim calibration

switched OFF.

Amp breaker is switched on.

The Inhibit button was
pressed.

Check whether the Inhibit
light on the Gradient Amp. is
on. If yes, press the Inhibit
button o reseft it.

There is no phantom or
sample in the magnet

Place phantom or sample in
the magnet.

The scanned object does
not generate a strong
enough signal

Place a standard Aspect
Imaging phantom and check
again.

A ‘frequency too low’
message is displayed

The central frequency of
the spectrometer has
changed

Select the Macro Editor tab in
the Design Panel. Select
Config Items in the bottom-
right corner and select
Acquisition&Preemphasis.
Click Save in the Acquisition
Setting window, then close
the window and run Freq
Calibration from the queue. It
will update the SW with the
correct central frequency as
defined during installation.

An ‘att_cal not calibrated
" message is displayed

The mounted RF coil does
not match the coil
indicated in the software.

Change the cail setting in the
software.

The coil frequency is not
calibrated

Perform Coil Calibration.

The NRG Console
application does not start

The h/w dongle is not
connected or broken

Verify that the dongle is in the
USB slot.

Take it out and insert again.

Try moving to a different USB
slot.

Restart the PC.

If none of the above help,
contact Support.

A ‘Demo license missing or

incorrect’ message is
displayed when trying to

The H/W dongle is not
connected or broken

Verify that the dongle is in the
USB slot.
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Appendix C Troubleshooting

Problem Possible Cause

Solution

start the NRG Console
application

Take it out and insert again.

Try moving to a different USB
slot.

Restart the PC.

If none of the above help,
contact Support.

A ‘server execution failed’ The network cable
between the main cabinet
when trying to start the to the PCis not connected

message is displayed

NRG Console application

Verify that the USB extender is
connected.

Take it out and insert again.

Try moving to a different USB
slot.

Restart the PC.

If none of the above help,
contact Support.

The NTNMR does not start The spectrometeris
switched OFF.

Verify that the spectrometer is
switched ON.
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Appendix C Troubleshooting

Image Quality

Problem

Cause

Solution

The image is very grainy

The mounted RF coil does
not match the coil
indicated in the software.

Change the coil setting in
the software.

The 60 mm coil was used for
a small object

Replace the coil to the 35
mm.

The SNR (signal to noise
ratfio) is very low

Change scanning

parameters to increase SNR.

For example, thicker slice,
larger FOV, smaller matrix.

There is a fold-over of the
image edges

The sample is longer than
the field of view

Change the frequency
encoding direction to
Vertical.

Increase the FOV (Field of
View)
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Appendix D Application Notes

Acquiring Images with the Same Receiver gain
When you are repeating the same spin echo sequence several fimes for the same study, you
may want to retain the same value for the Receiver gain. To achieve this, calibrate the receiver
gain in the first sequence and omit the receiver gain calibration in subsequent sequences.

1 Select a spin echo sequence.

2 For the first sequence, select Always in the Gain Calibration list.

3 Add the sequence to queue.

4 For the next sequence, select Retain in the Gain Calibration list.

5 Addsequence to queue.

6 Repeat steps 4 and 5.

Using the Scaling Factor to Normalize Scan Values

Although you have scanned the images with the same receiver gain, the scaling factor of the
image intensity can differ from scan to scan. For quantitative image evaluation purposes, this
scaling factor must be normalized.

The scans are located in the C:\NRGConsole\IMAGE folder. Each scan is represented by a
single folder identified by a serial number. Each scan folder contains a DAT file and image files.

1 Open the DAT file of every scan.
2 Inthe DAT file, find the scaling factor.
3 Write down the value.

4 Use this value to normalize your measurements.
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Appendix E Glossary

Acquisition Mode

Axial

Coronal

Design Mode

DICOM

Editing Mode

FOV

Gradient coils

LUT

Matlab

NRG Console

NTNMR

Playlist

Prone

Protocol

RF coils

The mode used for acquiring images
An imaging plane bisecting the body into top and bottom parts

An imaging plane bisecting the body into ventral (front) and dorsal
(back) parts

The mode used for designing new pulse sequences

Digital Imaging and Communications in Medicine, a standard for
handling, storing, printing, and transmitting information in medical
imaging.

The mode used for viewing and measuring acquired images
Field of View — the extent of space included in the image

The gradients are used to vary the magnetic field linearly across the
imaging volume.

Look Up Table

A software application that generates MRl images out of raw datfa
The main software operating the M2

A software application operating the spectrometer

Several sequences stored in a predefined order, with repetitions and
time delays that can be added as a single entity fo the acquisition
queue.

Face down

A hierarchical entity containing several sequences and related to a part
of a subject’s anatomy.

Radio frequency coils, are used to transmit the pulses to the sample and
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Appendix E Glossary

ROI

Sagittal

Scout

Sequence

Series

Shims

SNR

Study

Supine

to receive the MR signal.

Region of Interest

An imaging plane bisecting the body into left and right parts

A preliminary scan that generates a 3D image of the sample and assists
in identifying areas of interest for the scan sequence

A sequence defines the instructions to the hardware channels
(gradients, fransmitter, and receiver), and the associated parameters.

Several images acquired during a single scan sequence.

Coils that are used to correct the MRI field homogeneity

Signal to Noise Ratio

One or more sequences performed in a single session.

Face up
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Support and Contact Information

Contact Aspect Imaging at:

27 Shaked St.

Industrial Area Hevel Modi'in
P.O. Box 926

Shoham, 60850

Israel

Phone: +972 73 2239000

Fax: +972-3-7165606

Technical Support: support@aspectimaging.com
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