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Development of a removable MR head coil integrated with high-resolution PET
detectors
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The purpose of this project is to develop an MRI transmitting and receiving head
coil that can be integrated with high-resolution PET detectors. Using a prototype head coil, we tried to
optimize the position of the shield boxes in proximity to the head, and to reduce interaction between PET
and MRI. After modifying the shield boxes for the PET system and the coil design, an MRl coil integrated

with one-rin% PET detectors was developed. Simultaneous measurement of PET and MRI by this system
provided sufficient useful information to support its clinical applicability.

MRI PET/MRI PET-MRI




PET-MRI

Schlemmer et al 2008 Radiology

MR

PET-MRI

Yamamoto S, et al 2011 Phys.
Med. Biol
PET-MRI
PET MR
PET
PET

Nishikido, et al, 2010,
Nucl. Instr. Meth. Phys. Res. A, Yamaya T
et al, 2011, Phy. Med. Biol

MRI
PET-MRI
MRI
PET
MRI
PET
MRI
PET-MRI
MRI
PET
MRI
PET MRI
PET MRI
PET-MRI
MRI
PET MRI
PET-MRI MRI

PET

B 1 2 PET
MRI

MRI

D 3
PET-MRI

o MRI

1 PET-MRI  MRI
) C ) PET
PET
PET MRI
MRI ( D
PET MRI
PET
PET MRI PET
MRI

(e)
« 2



PET-MRI

Secondary
muagnetic [eld

lmage
| 1.0
Tnverse ]
Eq. (1) g Ey- (i} ) (]
isform. .-1.0

k-space Phasc image

Real parl —1

diserete
Fourier
tral

Laginary

Od
Phase shift calculation

1 b Ny .
80(xy) =51 8cven(%,¥) ~ Boaa(x,¥) — m()’ 2@

Pixel size Pixel size B,0en(x,y) Phase image (even raws)

N. N
* aleng freq. encade ¥ along phase encode Ooqq(x.y)  Phaseimage (odd rows)

Converting phase shift to secondary magnetic ficld (caused by eddy current)

2
o1l PET MRI
PET
RF
PET RF
RF
PET MRI MRI
PET
MRI PET
PET
2

3 One-ring PET MRI

) ) W
PET

(PET
)y JST

Nishikido F, Tachibana A, Obata T,
Inadama N, Yoshida E, Suga M, Murayama
H, Yamaya T, “ Development of 1.45-mm
resolution four-layer DOI-PET
detector for simultaneous measurement
in 3T MRI” , Radiological physics and
technology , , vol.8, no.1,
pp-111-119, 2015,

DOI: 10.1007/s12194-014-0298-6
Nishikido F, Obata T, Shimizu K, Suga
M, Inadama N, Tachibana A, Yoshida E,
Ito H, Yamaya T, “ Feasibility of a
brain-dedicated PET-MRI system using
four-layer DOl detectors integrated
with an RF head coil, ” Nuclear
Instruments and Methods in Physics
Research Section A: Accelerators,
Spectrometers, Detectors and
Associated Equipment ,
vol.756, pp.6-13, 2014,

DOI: 10.1016/j.nima.2014.04.034

K. Shimizu, M. Suga, F. Nishikido, H.
Kuribayashi, 1. Nakajima, Y. Kawabata,
T. Yamaya, T. Obata, “ Quantitative
Analysis of Effect of Shield Boxes for
PET Electronics Combined with an MR




Head Coil” , 2014 IEEE Nuclear Science
Symposium and Medical Imaging,
2014-11-14, (Siattle, USA)

., ,“ AFull-Ring Prototype
PET-MRI System Based on Four-Layer
DOI-PET Detectors Integrated with a RF
Coil” , 20141EEE NSS/MIC, 2014-11-13,
(Seattle, USA)

“ PET-MRI
. 42
, 2014-09-19,
_, “ PET/MRI
MRI
", 42
, 2014-09-18,
, PET/MRI

. 75
, 2014-09-18,

“ MRI

Advanced CT MR 2014, 2014-06-14,

Mikio Suga, Takayuki Obata, Kodai
Shimizu, Fumihiko Nishikido, Atsushi
Tachibana, Hideto Kuribayashi, Iwao
Nakajima, Yoshihiko Kawabata, and
Taiga Yamaya, “ Quantitative
evaluation of the short-lived eddy
currents in shield boxes of the novel
MRl head coil integrated with PET
detectors " , 1SMRM2014,
2014-5-10~16, (Milan, Italy)
, , " RF

PET-MRI DOI-PET

MRI
. 61
, 2014-03-20,

Fumihiko Nishikido, Takayuki Obata,
Naoko Inadama, Eiji Yoshida, Mikio
Suga, Kodai Shimizu, Tachibana Atsushi,
Hiroshi Ito, Taiga Yamaya, “ One-pair
prototype integrated system of DOI-
PET and the RF-coil specialized for

simultaneous PET-MRI measurements” ,
The 2013 IEEE Nuclear Science
Symposium and  Medical Imaging
Conference, and Room-Temperature
Semiconductor X-Ray and Gamma-Ray
Detectors workshop, 2013-11-02, (Soul,
Korea)

Kodai Shimizu, Mikio Suga, Atsushi
Tachibana, Fumihiko Nishikido, Hideto
Kuribayashi, Iwao Nakajima, Yoshihiko
Kawabata, Taiga Yamaya, and Takayuki
Obata, “ Development of a Novel MR Head
Coil Integrated with PET Detectors:
Design and Optimization of Shield
Boxes,” 2013 IEEE Nuclear Science
Symposium and Medical Imaging,
2013-10-31, (Seoul, Korea)

, “ PET/MRI

", 41
, 2013-09-21,

T2
K 41
, 2013-09-21,

," PET/MRI

", 32
(JAMIT2013),
2013-08-02,

T, 105
, 2013-04-13,

Fumihiko Nishikido, Takayuki Obata,
Naoko Inadama, Eiji Yoshida, Hideaki
Tashima, Mikio Suga, Hideo Murayama,
Taiga Yamaya, “ Prototype Integrated
System of DOI- PET and the RF-Coil
Specialized for Simultaneous PET-MRI
Measurements” , 2012 Nuclear Science
Symposium, Medical Imaging Conference,
USA, 2012, (Anaheim, CA,USA)

_ " PET-MRI RF PET
R
, 2012-09,



, “ RF

PET-MRI 4  DOI-PET
MRI . 59
, 2012-03,
s vol 24, no3,
“ Brain
Imaging MRI ", 2013,
pp-289-302

o MR

", 2012/11, pp.497-505, ISBN

978-4-274-21282-6

W02012060304 Al

2011 10 28

W02012060305 Al

2011 10 28
5224421

2013 3 22
5598956

2014 8 22

5713468
2015 3 20

o
2014
MRI

Advanced CT MR

@D
(Obata Takayuki)

00285107

@

®

Yamaya Taiga

40392245

Nishikido Fumihiko

60367117
Jeffrey Kershaw

50508801
Sano Hiromi

80754366

Tachibana Yasuhiko

20749973
Omatsu Mika
Suga Mikio

00294281
Saito Kazuyuki



80334168
Hirano Yoshiyuki

50386843
Tachibana Atsushi)



