10/30/2019

s, 50 Sxsan AL Outline
' > Hardware
> Software

State-of-th-art Canon MRI

» Upcoming technique
Canon MRI

Application Specialist

Derek (4 B)

Canon CANON MEDICAL SYSTEMS CORPORATION Made Forlife. Canon

Pianissimo™ (Hardware Solution Only)

Hardware and Image Processing

» Toshiba’s original technology “Pianissimo” reduces the noise in and
around the MRI environment by 90%. (up to 33dB)

» The Super Slim Gradient is encased in a vacuum chamber, suppressing
propagation of acoustic noise.

» Almost silence in operation room.

Canon

Pianissimo Zen Unparalleled Image Quality

Sounds
During
Acquisitions

99%

reduction

1. PURERF T
2. PURERF Rx

‘})) Achieved by two innovative technologies

Without Pianissimo. Pianissimo Zen

Canon Canon
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Optimized RF design improves SNR
W State-of-the-art RF shielding technology minimizes the gradient

which affects image sharpness and maximizes the efficiency of RF transmission.

With "RF Tx Ix Additional RF Shield

Con'  without =R T

currants whils balancing shiekding capability,

o= Fig. L Conteptunl graphics of eddy cument distsibution.
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> RF Transmission by

[S—— RF Transmission loss due to
Ideal RF Shielding

Imperfect RF Shielding

Reduced RF Transmission due to
Imperfect RF Shielding

PURERF Rx

Further improvement in SNR is achieved by
reducing electrical noise in MR

| & During the A/D conversion

PURERF Rx (1]

Conventional idea

Electrical noise at scan room
interferes with the cable
between receiver coil and A/D
converter

Need to move A/D

converter) closer to the coil

Canon 8
— (1)
However...

Electrical noise contaminates not
only through the cable, but also
the noise is received from the RF
coil together with MR signal.

%
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Shifting A/D converter closer
to the coil is not fundamental
solution for noise reduction

Cable 1 N?)

PURERF Rx o

New Solution

All noise can be reduced if we
can control the source of
electrical noise from the gantry

.
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PURERF Rx

» High-performance amplifier and digitizer for each receiver.

6 During the A/D conversion

Canon

1 by 1
Receiver Digitizer

Up to 128 ch

Faster sampling brings higher SNR
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Multiband SPEEDER

Software
- Faster, Automatic, and Quality

Scan time 4:04 Scan time 2:16

Canon

Quick Star Quick Star
After treatment of

Can reduce motion artifact with radial acquisition by averaging effect on center R . . £ d .
of K-space espiratory motion effect reduction hepatocellular cancer

Cartesian

Quick star can clearly
visualize treatment
region and vessels
with free breathing

FFE 3D
0.7 x 0.7 x 2.5mm 0.6 x 0.6 x 2mm
Breath Hold

WFS Fast 3D

3D scan time

Robust and hlg h reso fat sat Fast 3D efficiently fills NMR signal into k-space on same time to reduce
b U '

Conventional
FASE 3D Mainly for T2W and FLAIR Mainly for TTW and PD

kPE
4:22 it fills 2 SE lines in 1 shot

in-phase plane




Fast 3D

Improves workflow

er from

cer

“Fast 3D can visualize vascular
channel as low signal and it helps
to find metastatic cancer”

“Fast 3D is robust for
inhomogeneous magnetic field
and can visualize well on bottom
of skull and posterior cranial

/ fossa"

(0.5%0.5x0.5mm)

Olea Nova+ | Computed images creation

> Automated calculation of Null point

Auto planning

3D anatomy
recognition

Auto aliment

Imaging assist

SpinelLine+

canon

10/30/2019
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What is mUTE? (FDA)
» UTE sequence with Silence
RF
FFE3 D | Sampling
..o o minTE
114948 c. o= o 0.4ms
Gro [} ul [}
minTE
mUTE RF
|Sam ling 0.1ms
62.345 = -
( Ambient Acoustic Noise -
Level + less than 2dB) RO
26

Non-Contrast MRA

k-Space Trajectory

TR4/TE2.0ms/1x1x1mm? TR4/TE0.192ms/1x1x1mm3

Canon

Kobe University

Contrast Free Angiography Announced by Food and Drug Administration (2006)

wid 2007
non-contrag! MRA
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topiCS Gaioll st Agents for

Aagnetic Resomance Imagiug (VORI
tmarketed as Omnioam, OpIALARK, Maguevist
ProHamce, aud MuliiHance)

- Comtadn

PETC T ——
Fiturasing Dermepatksy

Gadolinium-containing Contrast Agents for Magnetic Resonance Imaging (MRI):
Omniscan, OptiMARK, Magnevist, ProHance, and MultiHance
Public Health Advisory Vol.4(2006) No.13(06/29)R03

Canon

Canon
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Noted by European Medicines Agency (2012) 2015 RSNA - Gadolinium study

Clin Kidney J (2012) 5: 82-88 17 1
doi: 10.1093/ckjlsfr172 S e ————
K g Intracranial Gadolinium Deposition Hil [ A
. ( | after Contrast-enhanced MR~ H vy S———
History of Nephrology H

Imaging' (s FEANPS A el

Gadolinium-induced nephrogenic systemic fibrosis: the rise and fall
of an iatrogenic disease

Charles L. Bennett!>4, Zaina P. Qureshi*2%, A. Oliver Sartor®, LeAnn B. Norris'2, Alanna Murday™?,
Sudha Xirasagar® and Henrik S. Thomsen®

Gadolinium-induced NSF 8

Table 1. Gadolinium-containing agents ond commerciol names.

Generic name Brand name Acronym Chermical structure Charge Risk for NSF*
Gododiamide Groriscan GEDTPA-BMA linear Non-tonic High
Godoversetarmide OpMARK GA-DTPA-BMEA inear Non-ionic High
Godopentatote dimeglumine Magnevist GaoTeA Linear Tonic Figh
‘Godobenate dimeglumine MultHonce Ga-B0PTA Gineor Tonic Medium
Godosetic acid isodiumm salt Eovst, Primovist GA£0BDTPA Linear Tonic Medium
Godofosveset tisodium Vasovist, Ablavar GaOTPA Linear Tonic Medium
Godoteridol ProHance GE-HP-DO3A Gdlic Nonvionic Low
Godobutrol Gadovist, Gadavist G £T-D03A Gyclic Non-ionic Low
Godoterate meglumine Dotarem” G&DOTA Gyelic Tonic Low

“Risk 05 noted by the EMA's Scientific Advice Group.
“Not approved by the FDA

Canon Canon

2015 RSNA — Gadolinium study Complete Non-Contrast Imaging Capability

» Safer to your patients

s fmmae e weon el B astais mems > Reduces contrast cost
CE > Higher detailed images

Canon Canon

Clinical Validation Renal artery

» Paper 1 ( SSFP vs. CE MRA)

» Sensitivity : 0.92

» Specificity : 0.81

» 39/41 (96.1%)renal arteries detected.
» Paper 2 (tSLIP vs. DSA)

» Sensitivity (PPV)= 93% (26 of 28)

» Specificity (NPV)= 88% (15 of 17)

» Accuracy = 91% (41 of 45) =
» Paper 3 (tSLIP vs. CE CTA)

» Sensitivity (PPV)= 74% (17 of 23)

» Specificity (NPV)= 93% (128 of 138)

» Accuracy = 90%

Canon Canon




tSLIP — pulmonary artery
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Time-SLIP

Canon
Flow-Spoiled Fresh Blood Imaging
Diastolic Systolic
phase phase
V&A Vein

Uses aFlow Spoiler Pulse  for very
slow flow vessels, especially in the
peripheral. These area is difficult to
scan even with Contrast.

Additional gradient pulse that reduces
the signal from arterial flow during
systole, this improves the subtraction
between arterial and venous.

Same like FBI, a single acquisition will Artery

get both Artery and Veins or

Combination.

3 image in 1 scan.  FBl acquired Arterial and Venous in One single scan.

Canon

DelayTracker™
Easy and high-quality examination for every level of users
Get ECG
.
Sal ECEIHE Ca\cc}a’e timing

]
Calc cardiac timing @ DelayTracker
@FBI_navi 1
Scan FS_FBI

iability of delay time setting depending on MR experience

- Y.Yamamoto, RT, Tobata kyoritu HP: JSMRM2011 - ECG prep DelayTracker

Canon

canon

DelayTracker (Canon Only)

DelayTracker 9min

FBI@DelayTracker

[
FBI@DelayTracker
i

FBI@DelayTracker

e et | 4 2 min
FI@DelayTracker

*Just selecting target region
ECG prep DelayTrax

Canon “images courtesy of Tobata Kyoritsu Hospital
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Lower limb - FBI

Lower limb — AMB (with contrast) Non-contrast 4D MRA

O,

Ax FFE 3D Silent (UTE technique)
4D MRA 6 phases

o 9 o

Coronary Imaging w/o contrast media at 3T



Upcoming Technique

Re

ce scan time.

NAQ10
16:5

PD STIR

10/30/2019



