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Canon MRICanon MRI
Application Specialist

Derek (林聿璽)

State-of-the-art Canon MRI 

Hardware

Software

Upcoming technique

Outline

Hardware and Image Processing

PianissimoTM
(Hardware Solution Only)

 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.

Pianissimo Zen

Without Pianissimo Pianissimo Zen

Sounds
During

Acquisitions

99%99%
reduction

*

* 99% reduction by unit of Loudness level “dB” and 97% reduction by unit of perceived loudness “Sone”

Unparalleled Image Quality

PURERF

Achieved by two innovative technologies

PATPENDPATPEND

1. 1. PUREPURERF RF TxTx

2. 2. PUREPURERF RxRF Rx
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RF Transmission by 
Ideal RF Shielding

RF Transmission loss due to 
Imperfect RF Shielding

Reduced RF Transmission due to 
Imperfect RF Shielding

Optimized RF design improves SNR

Additional RF Shield

Whole Body Coil

 State-of-the-art RF shielding technology minimizes the gradient eddy current 
which affects image sharpness and maximizes the efficiency of RF transmission.

PURERF Rx

8

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

11 When the RF coils receive the MR signal

22 During the A/D conversion

11 During Signal Receive

Elec. noise

Cable

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

MR signal

PURERF Rx

Conventional idea

Amplify A/D

Elec. noise

Cable

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

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

MR signal

Elec. noise

PURERF Rx

Amplify A/D

11 During Signal Receive

However…

電子ノイズ

Cable

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

MR signal

PURERF Rx

Elec. noise

Elec. noise

PURERF Rx

Amplify A/D

11 During Signal Receive

New Solution

22 During the A/D conversion 

１１ by  1by  1
Receiver       Digitizer

PURERF Rx

 High-performance amplifier and digitizer for each receiver.

A/D

Faster sampling brings higher SNR

Up to 128 ch
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Software
- Faster, Automatic, and Quality

Multiband SPEEDER

Scan time 2:16Scan time 4:04

Quick Star
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Cartesian Quick Star

Can reduce motion artifact with radial acquisition by averaging effect on center 
of K-space

Data is radially and 
asymmetrically 
acquired 

Slice direction is 
same as 
conventionalS
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After treatment of 

hepatocellular cancer

Courtesy of Dr. Kohei Hamamoto, Jichi Medical University Saitama Medical Center, Japan

0.6 × 0.6 × 2mm
No Gating, Free Breath

Quick Star

0.7 × 0.7 × 2.5mm
Breath Hold

FFE 3D

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

Respiratory motion effect reduction

Quick Star

Courtesy of Dr. Herman Kan, Texas Children’s Hospital

in-phase Water

Water in-phase

4:31 4:22

STIR WFS

Robust and high reso fat sat

WFS

Fast 3D efficiently fills NMR signal into k-space on same time to reduce 
3D scan time

Fast 3D

it fills 2 SE lines in 1 shot Fast 3D fills MR signal 
like a wheel on PE-SE 
plane

Conventional 
FASE 3D

Fast 3D : Multiple 
data filling

Mainly for T2W and FLAIR

Fast 3D : Wheel
Mainly for T1W and PD
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FFE3D（0.5×0.5×0.5mm)

Metastatic cancer from 
pulmonary cancer 

Courtesy of Dr. Kohei Hamamoto, Jichi Medical University Saitama Medical Center, Japan

Fast 3D（0.5×0.5×0.5mm)

“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” 

Improves workflow

Fast 3D M-Contrast and Olea Nova+ (FDA)

20MSK is WIP

Olea Nova+｜Computed images creation

Automated calculation of Null point

ex. DIR

M-Contrast and Olea Nova+ (FDA)

EasyTech

Auto planning

3D anatomy
recognition
3D anatomy
recognition

Auto aliment Auto aliment 

Imaging assistImaging assist

SUREVOI Cardiac

NeuroLine＋ SpineLine

AX

LVOT AoV

PARVOT

R-SA

R-4ch R-2ch R-3ch

VLA HLA L-SA

L-4ch L-2ch L-3ch

CardioLine＋

SpineLine+
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Knee Line and Sure VOI 

High Productivity with EasyTech

The new addition to the Easy Tech family 
improving efficiency and reproducibility 

for knee imaging 

Sampling

GSS

GPE

GRO

RF

Sampling

RF

GRO

mUTE

62.3dB

（Ambient Acoustic Noise 

Level + less than 2dB)

FFE3D

114.9dB

minTE
0.1ms

minTE
0.4ms

What is mUTE? (FDA)

26

 UTE sequence with Silence

MR-GI-0527

Ultra Short TE

k-Space Trajectory

Kobe University

TR4/TE0.192ms/1x1x1mm3TR4/TE2.0ms/1x1x1mm3

Non-Contrast MRA

Contrast Free Angiography

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

Announced by Food and Drug Administration (2006)
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Noted by European Medicines Agency (2012) 2015 RSNA – Gadolinium study  

2015 RSNA – Gadolinium study  Complete Non-Contrast Imaging Capability

 Safer to your patients

 Reduces contrast cost

 Higher detailed images

Clinical Validation

• 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%

Renal artery
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tSLIP – pulmonary artery Time-SLIP 頭部皮下血管肉腫

金沢医科大学病院1.5テスラ以下MR部門優秀賞

Time-SLIP MIP

T-SLIP SSFP元画像

Time-SLIP Source image

T1WI T2WI DWI
Fusion VR

(PS-MRA & T2-MPV FS)

Flow-Spoiled Fresh Blood Imaging

Uses 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 
get both Artery and Veins or 
Combination. 

3 image in 1 scan.

－

Diastolic 
phase

Systolic 
phase

＝

FBI acquired Arterial and Venous in One single scan.

a Flow Spoiler Pulse

V&A Vein

Artery

Easy and high-quality examination for every level of users

ECG prepECG prep DelayTrackerDelayTracker

DelayTrackerTM

Get ECG

Scan ECG Prep

Scan FS_FBI

Calc cardiac timing 

@ DelayTrackerCalc cardiac timing 

@ FBI_navi

0

50

100

150

0 1 2 3 4 5 6

de
la

y 
ti
m

e
 [

m
s]

Ａ Ｂ Ｃ Ｄ Ｅ
0

50

100

150

0 1 2 3 4 5 6

de
la

y 
ti
m

e
 [

m
s
]

Ａ Ｂ Ｃ Ｄ Ｅ

Under 1year Over 5year

Variability of delay time setting depending on MR experience

Y.Yamamoto, RT, Tobata kyoritu HP: JSMRM2011

ECG-prep

Conventional  

25min
DelayTracker  9min

*Just selecting target region

1st step
6 min.

2nd step
6 min.

3rdstep
6 min.

4thstep
6 min.

2nd 2 min.

1st 2 min.

3rd 2 min.

4th 2 min.
FBI@DelayTracker

FBI@DelayTracker

FBI@DelayTracker

FBI@DelayTracker

DelayTrackerECG prep

DelayTracker (Canon Only)

*images courtesy of Tobata Kyoritsu Hospital
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Lower limb - FBI

J Comput Assist Tomogr. 2018 Jan; 42(1): 68–75. 

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

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

Coronary Imaging w/o contrast media at 3T

Whole Heart MRCA     

LAD

RCA
LCX
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Upcoming Technique

 MR Theater.

 Patient Comfort.

 Deep Learning Reconstruction.

 Reduce scan time.

What is the Future ?

NAQ1
1:45

NAQ10
16:59

DLR
1:45

1024 x1024 matrix, 3mm slice, PD STIR

Compressed sensing + deCompressed sensing + de--noisingnoising


