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MR42 - Magnetom Symphony 1.5T MRease System
S# 400-061913 DOM 2000 Syngo2004A
Housed in a 2000 Calcoach 1TKH04821YB120771

The Magnetom Symphony 1.5T is a high performance whole body MR imaging system with an ultra-short
high homogeneity superconducting magnet operating at 1.5T. The Quantum gradient system operates at
a maximum magnitude of 30mT/m (resultant slew rate of 125 T/m/s) for advanced applications such as
Diffusion Weighted Imaging. With its revolutionary patient and operator-friendly design, the Magnetom
Symphony sets new standards in 1.5T image quality, siting, and productivity. This system is designed to
permit excellent image quality over a wide range of clinical applications. The Magnetom Symphony
system incorporates capabilities that will enhance its flexible diagnostic utility and ease of use, and
features the following:

Additional hardware and gradient amplifier enhancements which reduce the rise time of the gradient
system by 50% to =< 400 ps from 0-20 mT/m. The duty cycle even with the shorter rise times remains at
100% for excellent performance of gradient intensive techniques. The main benefits of the shorter rise
time are in imaging speed and the techniques, which realize this improved hardware performance, are
implemented in the Quantum Gradient Imaging package.

Imaging protocols that benefit from the improved gradient performance of the Quantum Gradient System
due to the substantially decreased rise time. For example, speed or multi-slice capability is improved by
even shorter TR and TE performance than the Turbo Gradient System. The enhancements are not tied
to one particular technique, but are implemented in applications that benefit from the Quantum Gradient
system performance.

CARE Bolus — for realtime, on-line user detection of the arrival of contrast media utilized in CE-MRA. The
user has the ability to trigger the 3D CE-MRA sequence based on the real time information obtained from
the CARE Bolus technique.

VIBE — New and enhanced imaging techniques are available in the optional Turbo Body imaging
package. These include a 3D breath hold T1W technique for superior spatial resolution and exquisite
anatomical and vascular contrast. This technique can be used in conjunction with the MIP and MPR
programs for advanced post-processing

512 HASTE - Increased spatial resolution is available for high resolution MRCP imaging with the 512
HASTE technique.

The Magnetom Symphony system introduces a new generation of use and patient friendliness, ideal for
advanced clinical use. It is a high performance whole body MR imaging system that combines
revolutionary design features with the benefits of 1.5T field strength in terms of imaging time and
resolution.
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With an ultra-short high homogeneity superconducting magnet the Magnetom Symphony sets new
standards in 1.5T image quality, advanced imaging capabilities, siting, productivity, and overall comfort.

The 1.5T magnet utilizes a stainless steel cryostat with its proven structural reliability and
excellent behavior in minimizing artifact-inducing eddy currents.

Magnet length is only 1.60 m (5'3") while the homogeneity allows for up to 50 cm DSV.
Homogeneity: typical: <2.4 ppm VRMS (Volume-Root-Mean-Square) in a spherical volume
of 50 cm using the most accurate 24 plane method of 20 sampling points per plane. The 24
plane plot method measure the largest number of sampling points in the industry and ensures
accurate values that are not subject to aliasing (which may occur with other plotting
methods). The VRMS technique is more representative than the older peak-peak methods.
The magnet technology is 4" generation Active Shielded with the additional peace of mind of
the patented External Interference Shielding (EIS). EIS protects against moving external
interference’s caused by ferromagnetic objects (e.g. elevators, cars) and works continuously
(even during scanning when you need it the most) to maintain premium image quality.

The magnetic fringe field is 2.5 m (7'11") in the radial direction (x,y) and 4.0 m (12'10") in the
axial direction (z) for easy siting most often without additional shielding.

The helium boil-off rate is typically 0.075 I/h (standby). The helium refill interval depends on
number and type of the performed examinations; it is typically one per year.

Magnet weight: 4050 kg (8900 Ibs) for siting on upper floors or older rooms. Due to the
lightweight magnet, floor reinforcement is usually not necessary.

Hybrid Shim System: Active (3 electronic linear shim channels) and passive shims for
maintaining very high homogeneity and excellent image quality over a wide range of
applications. On-line shimming is performed using 3D shim, a patient and coil specific
technique, which optimizes the homogeneity for each patient.

Covers — The microphone is integrated into the system covers, so that the patient may be heard at all
times. A loudspeaker is also installed behind the system so the patient can hear the operator even when
not wearing the MR compatible pneumatic headphones.

Computer and Intercom System — The new “syngo” based computer system uses the new intuitive
MRease user interface. The MRease computer and intercom system includes:

The Imaging Reconstruction Processor supports parallel scanning and reconstruction of up to
4 MR scans. It consists of DEC Alpha CPU, 512 MB RAM, one 9 GB hard disk for system
software PLUS four 9 GB hard disks (36 GB), one CD-ROM drive and one floppy disk drive.
Image reconstruction time 100 images/sec 256 x 256, FFT.
The MRease host computer supports the handling of up to nine patients simultaneously and
increases parallel workflow. It consists of two Pentium Il CPU’s, 1 GB RAM, one 9 GB
system hard disk, plus one 27 GB image hard disk for approximately 120,000 images (matrix
256, uncompressed). Additionally one floppy disk drive, one CD-R writer for archiving in
DICOM format (1ISO 9660 Level 1) and electronic mouse.
High resolution color LCD flat screen monitor 18 with 1280 x 1024 pixel display, wide viewing
angle of typ. 80°, integrated gamma correction for optimal display of radiographic grayscale
and automatic back-light control for long term brightness stability.
Interface for optional separate Magneto-Optical disk (MOD) drive 5%", 1.7 GB for read-
access only.
Studies can be easily networked using the DICOM 3.0 protocol with:

o DICOM send/receive
DICOM query/retrieve
DICOM basic print for DICOM compatible laser cameras
DICOM worklist functionality for efficient workflow
DICOM paper print functions
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0 The intercom system includes an ergonomically designed patient communication
unit for desktop positioning on the MRC control board and pneumatic
headphones for the patient during examination. The intercom unit controls table
stop, volume control of speaker and headphones in examination room, volume
control of speaker in control room, response to the patient's activation of the
assistance call button and provides a connection to a hi-fi stereo system for
music playback.

o0 Ethernet adapter including 10m twisted pair of cable

0 MRease specific keyboard.

0 Console table for MRease computer and MRease computer cabinet.

MRease Software Subsystem —

New “syngo” based, single screen graphical user interface for simple yet powerful control of
all system functions.

Support of optimized clinical workflow and single click exams, including parallel scanning and
reconstruction. System control is also possible by means of 12 freely programmable function
keys.

Task card concept for structured workflow of multiple patients with easy image exchange
between tasks.

Support of customized Scan Programs tailored to the clinical requirement of the daily routine.
Easy modification of daily examinations just by drag and drop of Scan Programs or program
steps into the measurement queue.

Support of the sophisticated Integrated Panoramic ArrayTM (IPATM) coil system.

Prepared for Integrated Panoramic Positioning TM (IPPTM) with remote table move, e.g. for
peripheral MR Angiography, metastasis screening, and for imaging large anatomical (or
multiple) regioOns.

Efficient filing interface — changes to the virtual film sheet possible by one click, drag and
drop of images, pan & zoom, and windowing of images interactively on the virtual film sheet.

Digital Radio Frequency System —

The digital signal processing system operates at 63.6 MHz and offers digital filtering, digital
Quadrature demodulation and digital RF amplitude stability regulator for superior quality and
resolution imaging.

The transmitter incorporates a unique 15 kW sold state amplifier with integrated water cooling
in an extremely compact package and a power to weight ratio of approximately 1 W/g.

The receiver operates over a very large 1 MHz bandwidth for outstanding sampling speed
and signal-to-noise. The high bandwidth enables the acquisition of the fastest techniques
including single-shot EPI.

The transmit amplitude digitization resolution is 50 ns and the receive amplitude digitization
resolution is 100 ns, thus ensuring superb speed and precision.

Dynamic gain control obviates the need for receiver adjustments, thus saving up to 30
seconds for every study.

The system has built-in bandwidth flexibility which compensates for natural magnetic field
drift for up to a five year period, without the need for adjustments.

Integrated Panoramic Array (TM) Subsystem —

The Integrated Panoramic Array (IPA) system is a modular CP Array concept that greatly
accelerates coil set-up and may significantly enhance throughput and productivity. IPA (TM)
enables the CP Spine Array to remain on the table for virtually all studies. This results in the
operator rarely having to handle what is in general the largest and heaviest coil.
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e With IPA, up to four independent coils can be connected simultaneously and up to four CP
elements can simultaneously receive acquired signal. Furthermore, the active coil elements
can be selected by the operator for superior flexibility and coverage on patient studies
requiring coverage of multiple anatomical regions.

e The lower part of the CP Head Array fits with the CP Spine array in a streamlined fashion and
may also remain on the table for all head-first studies. It can also operate with out the upper
part.

e The available CP Neck Array works in combination with other coils (i.e. the CP Spine Array or
the CP Head Array) and is placed on top of the patient’s neck and chest.

e The unique IPA coil concept allows the combined usage of the CP Phased Array Head, Neck
and Spine coils forming a CP Phased Array Head/Neck vascular coil.

IPA is much more than just CP phased array. It is the next generation in coil technology in terms of
simplicity, speed and ease of use. It is made possible by the superb integrated preamplifier technology,
the active decoupling of all the coils, the combination flexibility of the electronics, the careful overlapping
of coil elements, the excellent S/N of the CP technology and the modular building-block design of the
Symphony coil family.

Advanced Array Interface — The Advanced Array Interface increases flexibility of the new Integrated
Panoramic Array (IPA) coil concept. With this option, up to eight CP coil elements can be used
simultaneously. This offers an additional large FOV coverage and increased flexibility of coil combination,
(e.g. FOV with the large CP Flex coil and appropriate CP Spine Array coil elements).

Table and System Controls — Two ergonomically designed units (one on each side of the patient
opening) at waist level, control a number of patient table and system functions. They feature:

Dynamic response joystick for “table up/down” and “table in/out” motions.

“Table Stop” button

Localize and Auto Center button

Home Position drives table out at the end of an exam to allow the technologist to focus on the
patient.

e Patient Comfort settings for the fan and patient lighting

e “Scan Start” button starts a preloaded scan.

Patient Table — The patient table is attached directly to the magnet assembly. The cantilevered table
design creates a non-imposing appearance for the patient. It also allows for unobstructed foot space for
attending staff and better access to the patient during the exam. The table supports up to 440 Ibs and
can be lowered to a minimum of 18" from the floor for better patient access. The table comes with a
comprehensive set of patient positioning cushions.

Patient Measurement Unit (PMU) — ECG, pulse and respiration sensors for physiologically synchronized
imaging e.g. ECG triggering, pulse triggering and respiratory triggering. The electronics are mounted at
the foot end of the patient table for easy guidance of the cable and to minimize the possibility of loops.
When the optional removable tabletop with trolley is installed the PMU electronics remain with the
tabletop.

Arm Board — An MR-compatible armrest that supports the patient’'s arm on the magnet patient table
when starting intravenous lines, the board is removed after the IV is started.

CORE Package MRease #H,S — Scan protocols for all body regions, based on sequence types and
techniques such as:

e Spin-Echo (single-echo, double and multi-echo).
e Inversion Recovery with selectable inversion times.
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2D Turbo SE with T1, T2 and proton density weighting in single, double and triple contrast
sequences, including the unique shared echo technique.

3D Turbo SE with strong T2 weighting

Turbo IR for significantly faster IR applications with fat suppression.

Dark-Fluid IR for rapid T2 weighted imaging with dark CSF

True IR for enhanced gray/white matter differentiation.

2D/3D MEDIC (Multi Echo Data Image Combination) especially for improved cervical spine
image quality

2D Gradient Echo (FLASH, FISP)

3D Gradient Echo (FLASH, FISP)

2D/3D PSIF for very heavily T2 weighted studies in the head or body.

2D Turbo FLASH, rapid single shot technique, particularly useful for fast breath-hold
abdominal imaging.

3D MP-RAGE (3D TurboFLASH) for the acquisition of very-high resolution 3D data sets
especially useful for head studies (e.g. isotropic resolution of 1 mm x 1 mm x 1 mm, for head
with 128 sections in less than 5 minutes scan time).

2D and 3D Time-of-Flight (TOF) Angiography, 3D Multi-Slab technique for reduced saturation
in small vessels

MTC (Magnetization Transfer Contrast) for optimization of contrast and optimized
background suppression.

TONE (Tilt Angle Optimized Non-saturated Excitation) used with 3D TOF Angiography to
visualize distal parts of the vessels by minimizing saturation effects.

Traveling saturation band techniques combined with 2D TOF Angiography (Traveling Sat
Angio)

Sequences for Morphological Cardiac imaging

2D/3D in plane interpolation (i.e. 256 x 256 with interpolation = 512 x 512) and 3D slice
interpolation

Breast imaging sequences

Gradient Motion Rephasing (GMR)

Variable readout bandwidths

Fat or water saturation

Fat or water excitation

LOTA (Long Term Averaging) for reduced motion artifacts

Multi-slice Multi-angle capability

1024 matrix capability

Elliptical scanning techniques for reduced acquisition times in 3D imaging

Whisper Mode, for acoustic noise reduction

Maximum Intensity Projection (MIP)

Multi-Planar Reconstruction (MPR)

Surface Shaded Display (SSD)

Dynamic Analysis post processing software, including Mean Curve, T-Test, T1/T2 calculation

2D Evaluations and Quantitative analysis functions

The sequences are stored in a clinically oriented, three-step system (Clinically Optimized
Regional exams — CORE), with optimized scan parameters, ready for measurement
protocols. These can be modified and saved under user-defined names for easy call-up and
frequent use.

Maximum FOV is 500 mm

Maximum in-plane resolution is 0.08 mm

Up to 128 2D slices can be acquired. The minimum slice thickness for 2D is 0.5 mm
Up to 256 3D slices can be acquired. The minimum slice thickness for 3D is 0.25 mm
Maximum matrix size is 1024
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e Scans in different planes can be acquired simultaneously in a single sequence. This
technique is used for acquisition of superimposed orthogonal survey images (Scout) or
studies in the spinal region, in order to image several vertebral disks exactly in their
transverse orientations

e The sequences can be combined with spectral fat saturation (Fat/Sat) or water saturation and
water or fat excitation for the optimization of image contrast and with gradient-rephasing
(GMR) techniques for flow-related artifact reduction.

e Variable readout bandwidths in multi-echo sequences and optimized RF pluses in Spin Echo
sequences improve the Signal-to-Noise ratio.

e The high signal-to-noise ratio permits the use of the Half-Fourier technique to further reduce
the scan time (to approximately half), while maintaining the same spatial resolution.

e Rectangular FOV capability from 10% to 100% in steps of 1% enables reduction in scan time
via reduction in the number of phase encoding steps, while maintaining the same in-plane
resolution.

e Inversion Recovery sequences with short inversion times offers another method for fat
suppression.

e RF-spoiled FLASH sequences permit the acquisition of data sets with uniform image
brightness in all slices.

e Breath hold FLASH sequences for abdominal applications with scan times of 15-20 seconds.

Fast, interactive 3D processing: MPR (Multi Planar Reconstruction) is a post-processing program
for reconstruction of reformatted cuts from 3D data sets with freely selectable slice thickness and
distance. It allows the real-time reconstruction of orthogonal, oblique, double oblique and curved
cuts. Single cuts, as well as series of parallel, planar or rotated cuts can be calculated
interactively. The displayed results can be filmed directly and they can be stored easily to the
Patient database.

MIP (Maximum Intensity Projection) is a powerful post-processing program for real-time
reconstruction and display of vascular information from 2D or 3D MR data sets. The program
allows the reconstruction of projection images of vascular structures in any arbitrary perspective,
with free definition of angular increments form the measured data. To prevent vascular
overlapping in the projections, the original input data can be reduced to the volume of interest
freely selectable for optimized visualization of vascular ROI (Freehand MIP). Reconstructions
can be performed interactively. The displayed results can be filmed directly and they can be
stored easily to the patient database. SSD (Surface Shaded Display) is a powerful post
processing program for the display of vascular information from 2D or 3D MR data sets.
Reconstructions can be performed interactively with user varied threshold values or optimized
threshold values can be stored for efficiency and future use.

CP Head Array — High signal-to-noise circularly polarized no tune coil with completely detachable upper
part. Open and patient friendly appearance that is also open at the top (cranial direction). Excellent for
acquisition of very thin slices, high resolution imaging at short examination times or MR Angiography
studies. The design allows it to be smoothly integrated in the patient table and is designed to be
streamlined with the CP Spine Array. The lower part may also stay connected and used for all head-first
imaging.

Integrated Body Coil — Transmit/receive whole body resonator with superb S/N and performance, fast
digital tuning and matching, in an efficient design that requires low RF power. The patient diameter is 60
cm and flares out to 120 cm.

Mirror for CP Head Array — Detachable mirror that is attached to the CP Head Array and enables the
patient to see outside even when their head is in the center of the magnet. The double mirror design
shows all objects in their correct up/down and left/right orientation. The mirror can accommodate a wide
variety of patients as it can slide along the length of the upper opening of the CP Head Array. It can be
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totally removed, in the event the patient requests it. A special adapter also enables the use of the mirror
with only the lower part of the CP Head Array.

CP Spine Array — High signal-to-noise circularly polarized coil for high resolution imaging of the whole
spine. No tune receive six CP element design with 12 integrated extremely low noise preamplifiers. One,
two, three or four neighboring CP elements can be activated under software control as an array. The
maximum imaging field of 50 cm and the anatomically adapted segments in the cervical spine region
make the coil well suited to high resolution examinations of the entire spinal region. The design allows it
to be smoothly integrated in the patient table and streamlined with the CP Head Array.

The CP Spine Array is the foundation of the IPA concept. It can remain on the table for all studies except
breast imaging which is performed using the CP Breast Array. The CP Spine Array has a coil receptor to
which the CP Neck Array or the CP Body Array can connect. It may be used simultaneously with the CP
Head Array and CP Neck Array under user control of the active coil elements. It may also be used
simultaneously with the CP Body Array for imaging of the thorax, abdomen, or pelvis.

CP Neck Array Coil — The CP Neck Array connects to the CP Spine Array and can operate in an
integrated fashion for coverage of the anterior and posterior neck region under user control of the active
coil elements. The excellent signal-to-noise ratio enables studies of the cervical spine, neck, larynx,
esophagus and mediastinum to be performed, as well as MR Angiography studies of the region. The CP
Neck Array is a semi-flexible structure with a holding grip and is fixed with Velcro bands directly to the
patient. The unique IPA coil concept allows the combined usage of the CP Phased Array Head, Neck
and Spine coils forming a CP Phased Array Head/Neck vascular coil.

CP Extremity Coil — Circularly polarized no-tune transmit/receive coil for joint examinations in the region
of the lower extremities. The upper part of the coil can be removed for easy patient positioning and has
an opening for examinations of the ankle. Because of the circular polarization, this coil is suited for
highest resolution imaging with excellent signal/noise ratio. The integrated transmit functionality allows
volume selective excitation with significantly reduced RF-power, and avoids the occurrence of wrap-
around artifacts (e.g. from the other knee). This coil may be placed on top of the SP Spine Array.

Flex Coil Interface — Interface with integrated preamplifiers for the connection of flexible coils to the
system. The interface is not permanently mounted and therefore permits free positioning the flexible coils
as required by the examination procedure.

e Only one Flex colil interface is necessary for the operation of any of the flexible coils or the
Endorectal coil.
e |f simultaneous use of two flex coils is required, then a second flex coil interface is necessary.

CP Flex Coil — Large — Wrap-around coil made of soft and flexible material. Circularly polarized no-tune
receive coil for examinations of the upper and lower extremities (e.g. medium to large shoulder, hip or
knee). The coil can be placed around or flat on top of the area of interest. This rectangular coil
measured approximately 21 cm x 52 cm and connects to the Flex Coil Interface.

CP Flex Coil — Small — Wrap-around coil made of soft and flexible material. Circularly polarized no-tune
receive coil for examinations of the upper and lower extremities (e.g. small to medium shoulder, wrist,
elbow, or ankle). The coil can be wound around or placed flat on top of the area of interest. This
rectangular coil measures approximately 17 cm x 36 cm and connects to the Flex Colil Interface.

Cabinet Water Cooler — Integrated water-cooled heat exchanger for cooling the electronics cabinets. It
enables operation in ambient temperature up to 30°C (86°F) without additional air conditioning. This
cabinet cooler fits inside the sealed electronics cabinets and provides a self-contained cooling unit which
also contributes to quieter operation.
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RD Modem — Modem for linking MR scanning system to a telephone network. Permits the use of efficient
remote diagnostic tools and fast response times.

Advanced Turbo MRease — Provides a comprehensive selection of advanced fast imaging techniques
optimized for breath hold and Ultrafast imaging. The protocols are integrated in the clinically oriented
CORE system with optimized parameters. This package includes techniques with Turbo Factor in the
range of 3-256.

Techniques provided include:
e True FISP for fast T2 imaging.
o HASTE (Half-Fourier Acquisition with Single Shot Turbo Spin Echo)
e HASTE IR for fat suppression
e Single shot Turbo SE for very heavy T2 weighting

Turbo Spin Echo sequences reduce acquisition times significantly, especially for T2 weighted images.
Rapid single shot imaging with HASTE or single shot TSE vyields images with medium to very strong T2
contrast. HASTE is a sequentially acquired technique. Each slice is acquired in typically less than one
second resulting in HASTE being particularly useful for examinations of patients who have difficulty
holding their breath. These techniques are suitable for promising new application fields, such as MR
Cholangiography or MR Urography.

TrueFISP imaging provides a sub-second imaging technique with ultra-short TR's and TE's. This
technique provides excellent spatial and temporal resolution, very heavy T2 contrast and has the ability to
“freeze” motion.

Advanced Angiography MRease — Advanced MR Angiography sequences and protocols optimized for
the Head, Neck, Body, and Peripheral region. Techniques provided include with 2D and 3D techniques:
Turbo Contrast Enhanced MRA technique for up to 50% faster studies than conventional MRA, 2D Time-
of-Flight (TOF) triggered and segmented and 2D/3D Phase Contrast (PC) Angiography. High resolution
imaging is achieved with Ultra short TR and TE times which minimize dephasing effects. The package
includes:

e Visualization of abdominal and thoracic vasculature with the FLASH-3D sequences technique
for fast acquisition of high resolution T1-weighted studies after contrast media injection.

e 2D timing protocols for accurate determination of contrast bolus arrival to provide optimized
contrast and separation of arterial and venous vessels.

e Turbo MRA technique for up to 50% faster studies than conventional MRA, with excellent
image quality and coverage.

e ECG-triggered standard and segmented 2D-FLASH sequences using time-of-flight technique
for studies with high signal-to-noise ratio.

e Special ECG-triggered gradient echo sequences for the display of coronary arteries.

e VIBE (Volume Interploted Breath hold Examination): A 3D T1-weighted abdominal imaging
and Angiography breath hold technique. VIBE provides superior spatial resolution with
exquisite anatomical and vascular contrast. This technique can be used in conjunction with
the MIP and MPR programs for advanced post-processing.

CARE Bolus MRease — CARE Bolus technique for online-visualization of contrast agent enhancement
with the possibility of switching from a 2D sequence to a 3D-MRA sequence on the fly. It enables the
user to switch interactively from a 2D measurement to a 3D measurement based on the real time
information obtained from the CARE Bolus technique.

IPP — Panoramic Table MRease — Panoramic Table supports the Siemens unique Integrated Panoramic
Positioning (IPP). IPP extends the benefits of IPA and allows the operator to remotely move the table for
highest productivity, optimal diagnosis and minimizes the need to reposition the patient. The user can
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define protocol-driven automatic patient table movement realizing a FOV of up to 140 cm. Panoramic
Table can be used with virtually all RF coils. The IPP technique is particularly useful for Peripheral MR
Angiography and for imaging large anatomical (or multiple) regions: spine, abdomen, and periphery.

CP Body Array Flex Coil — Circularly Polarized no-tune receive coil with 2 CP pairs and 4 extremely low
noise integrated preamplifiers. The CP Body Array connects into the CP Spine Array and can operate in
an integrated fashion with it under user control of the active coil elements. The excellent signal-to-noise
ratio enables examinations in the chest, abdomen and pelvis region, and may also be used for thigh
imaging. The CP Body Array is a semi-flexible structure with a holding grip and is fixed with provided
cloth bands directly to the patient.

Advanced 3D MRease — Advanced 3D imaging sequences and protocols which are unique to Siemens.
In particular:

o 3D DESS for high-resolution 3D studies of joints with excellent T1 and T2 contrast. DESS is
a double echo gradient sequences in which a FISP (transversally rephrased gradient echo)
and a PSIF (RF-refocused gradient echo) echo are simultaneously acquired and added,
resulting in an increased signal-to-noise ratio.

o 3D CISS for excellent very high resolution studies, especially useful in inner-ear examination.

These advanced 3D data sets provide very thin contiguous slices with high signal-to-noise ratio which are
also well suited to MPR post-processing along straight (oblique or double oblique) or curved lines. In
some cases such as MR Myelography or inner ear work, the MIP algorithm also provides very useful
information.

Echo Planar Imaging MRease — Technique based on single shot Echo Planar Imaging (EPI), providing
Ultrafast Spin Echo or Gradient echo EPI protocols in extremely short acquisition times. The sequences
allow for rapid imaging to be performed, additionally single shot EPI for Diffusion weighted imaging and
single shot EPI for Dynamic Perfusion Imaging. Diffusion weighted sequences are typically used in the
brain for highlighting areas with reduced diffusion which appear brighter. Integrated ADC and TRACE
maps are calculated for the Diffusion weighted sequences. Fro Perfusion weighted EPI anatomical
Images are calculated and time-to-peak calculations are available via the evaluation software.

e Dark Fluid EPI-Sequence with strong T2-weighting

e Sequences with the b-value up to 4000 sec/mm**2

e B-values can be user defined in steps of 50 from 0-4000. It is also possible to define up to 16
different Diffusion weighting (B-values)

e Sequences with integrated post processing for an ADC-Map

e Sequences with integrated post processing for a Tensor-Trace Image

Image Filter SW MRease — Post-processing software for noise reduction in acquired MR images. The
software uses high-pass and low-pass filtering and automatically adjusts to the local image content
(adaptive filtering). The user has the option to define and store filter values.

Small Loop Flex Coil — No-tune loop receive coil for examinations of small structures near the surface
(e.g. hands, fingers, skin). The coil has a diameter of approximately 4 cm.

Shoulder Phased Array Coil — Receive Array Coil adapted to the shape of the shoulder. Two different
size coils are provided to accommodate a large variety of patients. 165mm (6.5) diameter for small and
medium shoulders, 200 mm (7.9) for large shoulders. The coil top can be used for either right or left
shoulder. It features a slidable attachment to the base plate and can be easily adjusted for comfortable
positioning.

Comfort Kit — The kit comprises an integrated vacuum pump and three anatomically shaped (spine,
head, small joints) cushions of different sizes.
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Quantum Gradient Systems — Actively shielded, water cooled gradient coil with a gradient field strength
of 30mT/m per linear axis with a minimum rise time of 240 micro sec and a Slew rate of 125 T/m/sec.

The duty cycle is 100% for excellent performance of gradient intensive techniques, such as ultra-short TE
CENTRA, Cardiac, and EPI imaging techniques.

Imaging protocols benefit from the improved gradient performance of the Quantum Gradient System due
to the 30 mT/m gradient field and substantially decreased rise time. With an even shorter TE and TR with
respect to the Turbo & Ultra Gradient System, speed and multi slice capabilities are significantly
improved. These improvements are independent of special imaging techniques and can be found in all
clinical applications, which benefit from the Quantum Gradient System.

Adv. Cardiac Package - This package of MR pulse sequences and scan protocols is optimized to take
advantage of the new Acquisition User Interface for the efficient evaluation of cardiac disease. This
package provides the following capabilities for advanced cardiac examinations with MR: Cardiac View
Creation, Ventricular Function and Wall Motion, Heart and Vessel Structure and Valve Function, First
Pass, Myocardial Viability, Coronary Imaging.

Cardiac View Creation - In combination with the newly designed Acquisition User Interface the cardiac
scouting is programmed to provide users with a step-by-step procedure for the identification of typical
cardiac views, e.g. based on TrueFISP or dark-blood TurboFLASH:

e Short-axis
e 4-Chamber
e 2-Chamber

Ventricular Function and Wall Motion - Tools for rapid evaluation of left or right ventricular function:

e Acquisition of a stack of short- and long-axis slices (standard segmented FLASH, or
advanced segmented TrueFISP)

e Protocol parameters automatically adjust to current heart

e Use of the inline ECG for graphical ECG triggering setup

Prospective/retrospective gating with cine sequences (TrueFISP, FLASH) and thus complete

coverage of the RR interval

Protocols for coverage of the whole heart

Arrhythmic Rejection Algorithm

iPAT integration for highest temporal/spatial resolution

Realtime sequence for breathing without holds

Radial TrueFISP sequences for high temporal and high spatial resolution

2D segmented FLASH for visualization of the regional wall motion using various tagging

techniques (grid or stripes)

e Protocols for pediatric examinations Grid tagging techniques are also provided for regional
wall motion assessment.

Heart and Vessel Structure and Valve Function - Various breath-holding techniques provide strong
contrast between the blood and vascular structures (dark-blood Turbo SE and HASTE imaging) and are
available for the structural evaluation of the cardio-thoracic anatomy, including vessels or heart valves.
Standard cine techniques (FLASH) can also be used to visualize function of the heart valves. The new
Acquisition Ul enables rapid “drag-n-drop” recall of all complex double oblique orientations.

First Pass, Myocardial Viability - Protocols are provided for the high contrast, high resolution
assessment of myocardial viability:
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o Ultra-fast First Pass protocols for dynamic imaging, e.g. for 8 arbitrarily oriented slices per
heart beat. These protocols provide multi-slice information for the assessment of coronary
heart disease (Turbo FLASH and TrueFISP).

e Phase-sensitive IR sequence for fully automatic Late Enhancement imaging (no Tl search
required! The sequence is Tl insensitive).

e Segmented and single-shot IR TrueFISP/FLASH for the assessment of the myocardial
viability in 2D and in 3D; Tl Scout for convenient Tl determination.

Coronary Imaging - The flexibility of the Acquisition Ul provides options for coronary scanning based on
the user’s preferences and patient cooperation.

Breath-hold - Rapid imaging of the coronaries is possible with a 3D breath-hold acquisition (segmented IR
FLASH and TrueFISP). Single slice imaging sequences are also available for visualization of the
coronaries.

Free Breathing - Prospective motion correction with the 1D PACE in combination with 3D FLASH and 3D
TrueFISP techniques. This package includes an extra 1D/2D PACE (Prospective Acquisition and
CorrEction) licence for 1D and 2D online movement correction as a prerequisite for the provided
sequences and scan protocols. The prospective motion correction enables e.g. quick and easy
acquisition control and respiratory movement correction of the heart.

Flow Quantification - The Flow Quantification Package includes special sequences for quantitative flow
determination studies.

Argus Viewer MRC - The Argus Viewer allows users to load an entire list of cardiac images from a
patient and then automatically sorts them into user definable reading configurations. Resorting and re-
display can be changed instantaneously according to the wishes of the user. For example:

Grouping based on orientation

Grouping based on slice position

Grouping based on Technique (cine, tagging, etc.)

Additionally, integrated 8onl movie provides efficient review of data. AVI creation of movie
loops (up to 4on1l) are possible. This is a feature that greatly reduces the reading and review
time for cardiac studies. When reordering options, it is absolutely necessary that you specify
the following:

e Dongle ID (Hardware ldentifier)

e System Serial Number

e System Part Number

Argus Function - The necessary tools for quantification of cardiac function from images acquired or
reconstructed in the short axis view. The combination of automated contouring and easy-to-use editing
tools, provides users with a rapid way to quantify parameters of interest. Main features are:

e Calculation of Ejection Fraction, Cardiac Output, Stroke Volume, Wall thickening, etc.

e A Guided Mode is provided which walks new users through a series of necessary steps for
basic parameter calculations.

e For users wanting advanced or research oriented quantification, a Free Mode provides the
necessary freedom and detailed calculations.

Argus Flow - Evaluation software for determination of flow properties in the blood vessel and
Cerebrospinal Fluid (CSF). The software has automatic segmentation capabilities for determination of
regions. Output parameters include: peak velocity, mean velocity, mean flow, total flow and more. The
results are displayed graphically on the monitor and can be documented and stored as DICOM images.
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Medrad Solaris Injector

Kodak 8100 DryView Laser Imager — Offers unmatched diagnostic quality and proven operations
benefits of DryView technology in a 55 film-per-hour package. It is ideal for a variety of 14" x 17"
applications, including network and direct-connect needs. Capable of formats including; 1:1, 2:1, 4:1, 6:1,
9:1, 12:1, 15:1, 20:1, and 24:1.

Every attempt has been made to assure complete and accurate system specifications to the best of our ability. DMS Interim
Solutions assumes no responsibility for any unintentional errors or omissions.
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