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Establishment of Intracranial-Condition Monitoring Method for Clinical Practice
using Gravity MRI
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In this study, to noninvasively monitor the regulation and biomechanics of
the brain, and to apply those in medicine, we developed a gravity magnetic resonance imaging (MRI).
We assessed the gravity compensation function and the regional deformation of the brain by changing
the patient position (eg; upright, supine, and head down tilt; supine and prone; and right and left
lateral) using the gravity MRl system. The gravity MRI made it possible to noninvasively obtain more

detailed information on the regulation function and biomechanics of the brain.

MRI



MRI

MRI MRI

MRI £ R4 DMRIN & 3 I E AVISLTUR
YLk, 128, RS E A D E ARIEREE RRAT
MRI ~ Eh
MRI MRI
T ¥
MRI MRI ﬁéﬁﬁ
b ¥ | AEMRICEHR
XiE | RIEM
- '-l Jm. '_ =
L .EJLMHN@ W (ERERIRE

6 12 T E T

ZE{E'JEL‘LL E‘[ﬁ'lﬁl‘l.l. |
£T BT AL NN {} J‘I

[Etﬁl‘]]

AL OMRIH S Ejjgﬂg
EEERERNT | EER

RE EARL 1E|1ELLL (EFARM]
LEDRVABMRITERE
MRI

MRI
Ty



iNPH

MRI

MRI

MRI

iNPH
MRI

Klarica M, Rodos M, Erceg G, Petosi¢ A, Jurjevié I, Oreskovié D. The influence of
body position on cerebrospinal fluid pressure gradient and movement in cats with
normal and impaired craniospinal communication. PLOS One, 9: e95229, (2014).
Roberts DR, Albrecht MH, Collins HR, Asemani D, Chatterjee AR, Spampinato MV, Zhu
X, Chimowitz MI, Antonucci MU. Effects of spaceflight on astronaut brain structure
as indicated on MRI. N Engl J Med, 377: 1746-1753, (2017).

Miyati T, Mase M, Banno T, Kasuga T, Yamada K, Fujita H, Koshida K, Sanada S, Onoguchi
M. Frequency analyses of CSF flow on cine MRI in normal pressure hydrocephalus. Eur
Radiol, 13: 1019-1024, (2003).

Miyati T, Mase M, Kasai H, Hara M, Yamada K, Shibamoto Y, Soellinger M, Baltes C,
Luechinger R. Noninvasive MRI assessment of intracranial compliance in idiopathic



normal pressure hydrocephalus. J Magn Reson Imaging, 26: 274-278, (2007).

Ohno N, Miyati T, Mase M, Osawa T, Kan H, Kasai H, Hara M, Shibamoto Y, Hayashi N,
Gabata T, Matsui O. ldiopathic normal-pressure hydrocephalus: temporal changes in
ADC during cardiac cycle. Radiology, 261: 560-565, (2011).

Ohno N, Miyati T, Kobayashi S, Gabata T. Modified triexponential analysis of
intravoxel incoherent motion for brain perfusion and diffusion. J Magn Reson Imaging,
43: 818-823, (2016).

Ohno N, Kan H, Miyati T, Aoki T, Ishida S, Gabata T. Water and lipid diffusion MRI
using chemical shift displacement-based separation of lipid tissue (SPLIT) magnetic
resonance imaging. Magn Reson Imaging, 39: 144-148, (2017).

Ohno N, Miyati T, Suzuki S, Kan H, Aoki T, Nakamura Y, Hiramatsu Y, Kobayashi S, Gabata
T. Hybrid quantitative MRI using chemical shift displacement and recovery-based
simultaneous water and lipid imaging: a preliminary study. Magn Reson Imaging, 50:
61-67, (2018).

Takatsuji-Nagaso M, Miyati T, Ohno N, Mase M, Kasai H, Shibamoto Y, Kobayashi S, Gabata
T, Kitagawa K. Hemodynamically self-corrected A ADC analysis in idiopathic normal
pressure hydrocephalus. Br J Radiol, 27: 20180553, (2019).

Ohno N, Miyati T, Chigusa T, Ishida S, Hiramatsu Y, Kobayashi S, Gabata T, Alperin
N. Development of cranial phantom for assessing perfusion, diffusion, and
biomechanics. Med Phys, 44: 1646-1654, (2017).

Ohno N, Miyati T, Hiramatsu Y, Yamasaki M. Quantitation of venous blood flow in
gravity MRI: a phantom study. Med Imag & Info Sci, 34: 141-143, (2017).

16
Takatsuji-Nagaso M, Miyati T, Ohno N, Mase M, Kasai H, Shibamoto Y, Kobayashi S, Gabata
T, Kitagawa K. Hemodynamically self-corrected A ADC analysis in idiopathic normal
pressure hydrocephalus. Br J Radiol, 27: 20180553, (2019).
DOI: 10.1259/bjr.20180553

Ohno N, Miyati T, Suzuki S, Kan H, Aoki T, Nakamura Y, Hiramatsu Y, Kobayashi S, Gabata
T. Hybrid quantitative MRI using chemical shift displacement and recovery-based
simultaneous water and lipid imaging: a preliminary study. Magn Reson Imaging, 50:
61-67, (2018).

DOI: 10.1016/j.mri.2018.03.013

Ohno N, Kan H, Miyati T, Aoki T, Ishida S, Gabata T. Water and lipid diffusion MRI
using chemical shift displacement-based separation of lipid tissue (SPLIT) magnetic
resonance imaging. Magn Reson Imaging, 39: 144-148, (2017).

DOI: 10.1016/j .mri.2017.02.006

Ohno N, Miyati T, Chigusa T, Ishida S, Hiramatsu Y, Kobayashi S, Gabata T, Alperin
N. Development of cranial phantom for assessing perfusion, diffusion, and
biomechanics. Med Phys, 44: 1646-1654, (2017).

DOI: 10.1002/mp.12182

Ohno N, Miyati T, Hiramatsu Y, Yamasaki M. Quantitation of venous blood flow in
gravity MRI: a phantom study. Med Imag & Info Sci, 34: 141-143, (2017).



Ohno N, Miyati T, Kobayashi S, Gabata T. Modified triexponential analysis of
intravoxel incoherent motion for brain perfusion and diffusion. J Magn Reson Imaging,
43: 818-823, (2016).

DOI: 10.3390/diagnostics5020210

27
Ohno N, Miyati T, Uehara M, Hiramatsu Y, Okamoto R, Mase M, Kobayashi S, Gabata T,
Dynamic ADC analysis of the brain in the supine and upright postures, 104th RSNA Meeting
Chicago (USA), (2018).

Ohno N, Miyati T, Hiramatsu Y, Shimizu R, Mase M, Kobayashi S, Gabata T, The effect
of respiration on apparent diffusion coefficient of the brain, ISMRM 26th Scientific
Meeting and Exhibition, Paris (France), (2018).

Yamamori R, Miyati T, Ohno N, Hiramatsu Y, Kurita T, Miki S, Sekiya A, Hoshina Y, Gabata
T, Dynamic ADC change during cardiac cycle in human brain in sleep state, ISMRM 25th
Scientific Meeting and Exhibition, Honoluru (USA), (2017).

Yamamori R, Miyati T, Ohno N, Mase M, Osawa T, Ishida S, Kasai H, Shibamoto Y, Change
in ADC during cardiac cycle in idiopathic normal pressure hydrocephalus decreases with
shunt surgery, 102nd RSNA Meeting Chicago (USA), (2016).

Ohno N, Miyati T, Takatsuji M, Mase M, Osawa T, Kan H, Shibamoto Y, Gabata T,
Self-correction of blood flow effect for fluctuation MRI in idiopathic normal pressure
hydrocephalus, 102nd RSNA Meeting Chicago (USA), (2016).

Ohno N, Miyati T, Hiratsuka S, Ishida S, Alperin N, Kobayashi S, Gabata T,
Quantification of the effect of head-down tilt posture on intracranial condition using
MRI, ISMRM 24th Scientific Meeting and Exhibition, Singapore (Singapore) (2016).

Miyati Laboratory
http://miyatilab.w3.kanazawa-u.ac.jp/publications/index.htm

@

MASE, Mitsuhito

60238920



