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Research

Main Research Subjects

m1. diffusion MR imaging (DTI and beyond)
H2. quantitative MRI (synthetic MR, MRF)
3. imaging analysis & artificial intelligence

n

Chief Shigeki Aoki

Professor
Research Highlights
M e I | I be rS Shigeki Aoki, M.D., Ph.D., the current chief of the Neuroradiology Division and the previous : - -
chairman (from 2014 to 2019) of the Department of Diagnostic and Therapeutic Radiology, is Brain Con nectome § ‘ ‘
well known for his studies in brain MRI with more than 400 peer-reviewed papers (as a first P
author or co-author). He also served as the chairman of the Japanese Society of Magnetic
Professor Shigeki Aoki Resonance Medicine since 2018, the chairman of the General Assembly of the Japanese
Society of Medical Radiology in 2020, and the current chairman of the Japanese Society of ‘ <1 AR\
- Medical Radiology. Currently, in his division, researchers focus on brain MRI cutting-edge — - Kamagata K et al. Sci Reports 2019
Senior technologies, such as diffusion MRI, synthetic MRI and MR Fingerprinting, and Al, with some
Associate collaboration with other Japanese or Overseas Universities and research institutes, and various Qua ntitative MRI
Professor companies.
Using diffusion MRI, Prof. Aoki has started the development of tractography methods. Under
Atsushi Nakanishi. his supervision, Dr. Koji Kamagata, who graduated from Juntendo University in 2006 and “ Q
) Akihiko Wada, Katsuhiro wor.ke.d as.a fel.low at the. Uni.versity of Melbourne, i.s nc?w focusir.lg‘ on brain c.onnectc?me and
Associate Sano. Toshiaki Akashi statistical imaging analysis with more than 100 publications. Additionally, an international
Professor Ka __o}é 0S Iat I Nalf) 0 post-doctoral fellow, Christina Andica, is also researching statistical analysis of brain MRI 0B b0 Fijita S, et al. Hum brain mapp 2020
0JI Kamagata, Nobuo images with more than 50 publications.
Tomizawa Quantitative MRl is a new MRI method for quantitatively evaluating the properties of tissues. T
At our hospital, we research the standardizgtion of syntzetic MRI aid MFF() fi:gerprint resulting [rcenter of Japan Medical Imaglng
Lecturer in major papers. Using both methods, it is now possible to detect subtle brain changes and [ Database
obtain the quantitative values used as objective markers of diseases. Using artificial s =
Assistant K_anako Sato_, Jyunko intelligence (Al), it is also possible to acquire MR angiography from Synthetic MRA data. [_ ot E’
Prof Kikuta, Yayoi Hayakawa, In Al research, as part of the AMED research "Development research for the realization of a [_ == ‘v
roressor Yutaka Ikenouchi national database for diagnostic imaging" led by the Japan Agency for Medical Research and [_
Radiation," CT images and reports were comprehensively collected from eight facilities. In [t. reyote mi
20209 A1 B EE collaboration with the National Institute of Informatics, a database was developed based on === R ﬂ' Al researc

the collected data.
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Chief Kuwatsuru R.

Research

Professor
Members

Professor Kuwatsuru Ryohei
Senior
Associate
Professor
Associate Shiraishi Akihiko, Suzuki
Professor Kazuhiro, Saito Naoko
Lecturer
Assistant Yamashiro Yuki, Kato
Professor Hitomi, Okada Shingo
2020559 A 1HIRE

Main Research Subjects

B 1.Improvement of minimally invasive treatments.
B2 .Construction of a clinical data warehouse (CDW).
B 3.Clinical research based on CDW.

Research Highlights

Among the various transarterial treatments performed in our
department, we are developing new strategies to improve those for
renal angiomyolipoma (AML), uterine fibroids and malignant tumors.
We take a multifaceted approach to assess the shrinking effect after
embolization and to ameliorate the prevention of renal AML rupture.
We are also developing a microcatheter that can be quickly and
reliably inserted into the main arterial feeders of the tumor.

We are constructing a clinical data warehouse (CDW) so that
researchers at Juntendo University can efficiently conduct studies
based in accurate and actual clinical settings. A CDW is a collection
of time-series data organized by purpose for decision making. The
basic data of Juntendo Clinic includes disease name, prescription,
injection, examination history, surgical history and treatment. In
August 2020, such data acquired during the interval of 1 year has
been gathered, and its accuracy is currently being evaluated. After
this verification, we plan to collect the data of the university
hospital and add it on the CDW.

One proposal for clinical study using the data collected in CDW is to
investigate the changes in renal function over time in patients with
different clinical conditions using eGFR rates and creatinine levels.
We also intend to prove the validity of imaging inspection for
patients presenting dizziness.

ICD10%Y BEE 10 AL b

BEROENOAIY T

E_047/7%

IR BEER

TEHT
:[s 51 E_020/BENEN

BEKOERND..

Example of data extraction from CDW.

Search for "10 or more patients" by ICD10 disease
name. The software will present the number of
patients by disease, prescription and injection type.
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S Fujita, A Hagiwara, M Hori, Warntjes M, K Kamagata, I Fukunaga, M Goto, Takuya H, Takasu K, C Andica, T Maekawa, M Takemura, R Irie, A
Wada, M Suzuki, S Aoki. 3D quantitative synthetic MRI-derived cortical thickness and subcortical brain volumes: Scan-rescan repeatability and
comparison with conventional T1-weighted images. J Magn Reson Imaging. 2019 Apr 10. doi: 10.1002/jmri.26744. [Epub ahead of print]

R RE

K Kumamaru, H Kumamaru, H Yasunaga, H Matsui, T Omiya, M Hori, M Suzuki, A Wada, K Kamagata, T Takamura, R Irie, A Nakanishi, S Aoki.
Large hospital variation in the utilization of Post-procedural CT to detect pulmonary embolism/Deep Vein Thrombosis in Patients Undergoing Total
Knee or Hip Replacement Surgery: Japanese Nationwide Diagnosis Procedure Combination Database Study. Br J Radiol. 2019
May;92(1097):20180825. doi:10.1259/bjr.20180825

RXRE

A Hagiwara, Y Otsuka, M Hori, Y Tachibana, K Yokoyama, S Fujita, C Andica, K Kamagata, R Irie, S Koshino, T Maekawa, Chougar L, A Wada, M
Takemura, N Hattori, S Aoki. Improving the Quality of Synthetic FLAIR Images with Deep Learning Using a Conditional Generative Adversarial
Network for Pixel-by-Pixel Image Translation. AJNR Am J Neuroradiol. 2019 Feb;40(2):224-230. doi:10.3174/ajnr.A5927

R RE

K Takamura, S Fujimoto, Y Kawaguchi, Kato E, C Aoshima, M Hiki, K Kumamaru, H Daida. The usefulness of low radiation dose subtraction coronary
computed tomography angiography for patients with calcification using 320-row area detector CT. J Cardiol. 2019 Jan;73(1):58-64.

R RE

K Nishioka, M Suzuki, M Nakajima, Hara T, Iseki M, N Hattori. Painful legs and moving toes syndrome evaluated through brain single photon
emission computed tomography: a case series. J Neurol. 2019 Mar;266(3):717-725.

RXRE

Gros C, De Leener B, Badji A, Maranzano J, Eden D, Dupont SM, Talbott J5, Zhuoquiong R, Liu Y, Granberg T, Ouellette R, Y Tachibana, M Hori, K
Kamiya, Chougar L, Stawiarz L, Hillert J, Bannier E, Kerbrat A, Edan G, Labauge P, Callot V, Pelletier J, Audoin B, Rasoanandrianina H, Brisset JC,
Valsasina P, Rocca MA, Filippi M, Bakshi R, Tauhid S, Prados F, Yiannakas M, Kearney H, Ciccarelli O, Smith S, Treaba CA, Mainero C, Lefeuvre J,
Reich DS, Nair G, Auclair V, McLaren DG, Martin AR, Fehlings MG, Vahdat S, Khatibi A, Doyon J, Shepherd T, Charlson E, Narayanan S, Cohen-Adad
J. Automatic segmentation of the spinal cord and intramedullary multiple sclerosis lesions with convolutional neural networks. Neuroimage. 2019 Jan
1;184:901-915.

R RE

S Fujita, M Nakazawa, A Hagiwara, R Ueda, M Horita, T Maekawa, R Irie, C Andica, K Kumamaru, M Hori, S Aoki. Estimation of Gadolinium-Based
Contrast Agent Concentration Using Quantitative Synthetic MRI and Its Application to Brain Metastases: A Feasibility Study. Magn Reson Med Sci.
2019 Feb 19. [Epub ahead of print]

RBXRE

Alice Le Berre,K Kamagata,Y Otsuka, C Andica,T Hatano,Laetitia Saccenti, T Ogawa,H Takeshige-Amano,A Wada,M Suzuki,A Hagiwara,R Irie,M
Hori,G Oyama,Y Shimo,A Umemura,N Hattori,S Aoki. Convolutional neural network-based segmentation can help in assessing the substantia nigra in
neuromelanin MRI. Neuroradiology.2019. 61 (12):1387-1395. do0i:10.1007/s00234-019-02279-w
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Kato E, S Fujimoto, K Kumamaru, Kawaguchi YO, T Dohi, C Aoshima, Y Kamo, K Takamura, Y Kato, Hiki M, Okai I, S Okazaki, S Aoki, H Daida.
Adjustment of CT-fractional flow reserve based on fluid-structure interaction underestimation to minimize 1-year cardiac events. Heart Vessels.
2019 Aug 7. doi: 10.1007/s00380-019-01480-4. [Epub ahead of print]

R RE

10

C Andica,K Kamagata, Takuya Hayashi,A Hagiwara,W Uchida,Y Saito,K Kamiya,S Fujita, T Akashi,A Wada,M Abe,H Kusahara,M Hori,S Aoki.Scan-
Rescan and Inter-Vendor Reproducibility of Neurite Orientation Dispersion and Density Imaging Metrics.Neuroradiology.2019 Dec
27.d0i:10.1007/s00234-019-02350-6.[Epub ahead of print]

R RE

11

T Kawasaki, Kidoh M, Kido T, Sueta D, S Fujimoto, K Kumamaru, T Uetani, Y Tanabe, T Ueda, D Sakabe, S Oda, T Yamashiro, K Tsujita, S Kato, H
Yuki, D Utsunomiya. Evaluation of significant coronary artery disease based on CT fractional flow reserve and plaque characteristics using random
forest analysis in machine learning. Academic Radiology 2019 in press

R RE

12

N Tomizawa, S Ito, T Nakao, H Arakawa, K Yamamoto, S Inoh, T Nojo, S Nakamura. Double region of interest timing bolus technique following
endovascular aortic repair: Short-term prognosis analysis. Vascular 2019;1708538119895403. [Epub ahead of print]

R RE

13

N Tomizawa, Chou S, S Matsuoka, K Yamamoto, S Inoh, T Nojo, K Kumamaru, S Fujimoto, S Nakamura. Optimizing Contrast Medium Injection for
Coronary CT Angiography Using Myocardial CT Perfusion Data Cardiovasc Imaging Asia 2019; 3(4):106-112.

R RE

14

N Tomizawa, S Ito, T Nakao, H Arakawa, K Yamamoto, S Inoh, T Nojo, S Nakamura. Aortic CT angiography using the double region of interest
timing bolus technique: feasibility of 80 kVp scanning in lean patients. Int J Cardiovasc Imaging 2019;35(11):2113-2121.

R RE

15

N Tomizawa, S Ito, T Nakao, H Arakawa, K Yamamoto, S Inoh, T Nojo, S Nakamura. Double ROI Timing Bolus Technique to Perform Aortic CT
Angiography With a 9-Second Contrast Injection Duration. Am J Roentgenol 2019;1-8. [Epub ahead of print]

R RE

16

N Tomizawa. Could coronary calcification identified at non-gated chest CT be a predictor for cardiovascular events in breast cancer patients? Int ]
Cardiol 2019;282:108-109.

R RE

17

N Tomizawa, Chou S, Fujino Y, Kamitani M, K Yamamoto, S Inoh, T Nojo, K Kumamaru, S Aoki, S Nakamura. Feasibility of dynamic myocardial CT
perfusion using single-source 64-row CT. J Cardiovasc Comput Tomogr.2019 Jan-Feb;13(1):55-61.

RXRE

18

Saccenti L, C Andica, A Hagiwara, K Yokoyama, M Takemura, S Fujita, T Maekawa, K Kamagata, Le Berre A, M Hori, N Hattori, S Aoki. Brain tissue
and myelin volumetric analysis in multiple sclerosis at 3T MRI with various in-plane resolutions using synthetic MRI. Neuroradiology 2019
Nov;61(11):1219-1227.

R RE

19

Chougar L, A Hagiwara, N Takano, C Andica, Cohen-Adad J, Warntjes M, T Maekawa, M Hori, S Koshino, M Nakazawa, O Abe, S Aoki. Signal
Intensity within Cerebral Venous Sinuses on Synthetic MRI. Magn Reson Med Sci. 2019 Apr 5 [Epub ahead of print]

R RE

20

C Andica, A Hagiwara, K Kamagata, K Yokoyama, K Shimoji, A Saito, Y Takenaka, M Nakazawa, M Hori, Cohen-Adad ], M Takemura, N Hattori, S
Aoki. Gray Matter Alterations in Early and Late Relapsing-Remitting Multiple Sclerosis Evaluated with Synthetic Quantitative Magnetic Resonance
Imaging. Sci Rep. 2019 May 31;9(1):8147.d0i:10.1038/s41598-019-44615-3

R RE

21

S Hara, M Hori, R Ueda, S Hayashi, M Inaji, Y Tanaka, T Maehara, K Ishii, S Aoki, T Nariai. Unraveling Specific Brain Microstructural Damage in
Moyamoya Disease Using Diffusion Magnetic Resonance Imaging and Positron Emission Tomography. Journal of stroke and cerebrovascular diseases
2019 Apr 28(4) 1113-1125




S Hara, M Hori, R Ueda, A Hagiwara, S Hayashi, M Inaji, Y Tanaka, T Maehara, K Ishii, S Aoki, T Nariai. Intravoxel incoherent motion perfusion in

Rl 22 patients with Moyamoya disease: comparison with 150-gas positron emission tomography. Acta Radiologica Open 2019 Mar 8(5)
S Hara, Y Tanaka, S Hayashi, M Inaji, T Maehara, M Hori, S Aoki, K Ishii and T Nariai. Bayesian estimation of CBF measured by DSC-MRI in patients
RYEE 23 with Moyamoya disease: comparison with 150-gas PET and singular value decomposition. American Journal of Neuroradiology 2019 Nov 40(11)
1894-1900
T Osada, S Ohta, A Ogawa, M Tanaka, A Suda, K Kamagata, M Hori, S Aoki, Y Shimo, N Hattori, T Shimizu, H Enomoto, R Hanajima, Y Ugawa, S
RYRE 24 Konishi.An Essential Role of the Intraparietal Sulcus in Response Inhibition Predicted by Parcellation-Based Network. The Journal of neuroscience :
the official journal of the Society for Neuroscience 39 (13):2509-2521. doi:10.1523/IJNEUROSCI.2244-18.2019
T Maekawa, A Hagiwara, M Hori, C Andica, T Haruyama, M Kuramochi, M Nakazawa, S Koshino, R Irie, K Kamagata, A Wada, O Abe, S Aoki . Effect
34 25 of Gadolinium on the Estimation of Myelin and Brain Tissue Volumes Based on Quantitative Synthetic MRI. AJNR American journal of neuroradiology
2019. 40 (2):231-237. doi:10.3174/ajnr.A5921
T Maekawa, M Hori, K Murata, Feiweier T, C Andica, I Fukunaga, S Koshino, A Hagiwara, K Kamiya, K Kamagata, A Wada, O Abe, S Aoki . Choroid
RYEE 26 plexus cysts analyzed using diffusion-weighted imaging with short diffusion-time. Magnetic resonance imaging 2019 57:323-327.
doi:10.1016/j.mri.2018.12.010
A Saito, K Kamagata, R Ueda, M Nakazawa, C Andica, R Irie, M Nakajima, M Miyajima, M Hori, F Tanaka, H Arai, S Aoki . Ventricular volumetry and
RYEE 27 free-water corrected diffusion tensor imaging of the anterior thalamic radiation in idiopathic normal pressure hydrocephalus. Journal of
neuroradiology Journal de neuroradiologie. doi:10.1016/j.neurad.2019.04.003
REE o8 A Okuzumi, T Hatano, K Kamagata, M Hori, A Mori, Y Qji, D Taniguchi, K Daida, Y Shimo, N Yanagisawa, S Nojiri, S Aoki, N Hattori . Neuromelanin
or DaT-SPECT: which is the better marker for discriminating advanced Parkinson's disease? Eur J Neurol.2019 doi:10.1111/ene.14009
S Saiki, Y sasazawa, M Fujimaki, K Kamagata, N Kaga, H Taka, Li Y, S Souma, T Hatano, Y Imamichi, N Furuya, A Mori, Y Oji, Ueno SI, S Nojiri, Y
RYRE 29 Miura, T Ueno, M Funayama, S Aoki, N Hattori.A metabolic profile of polyamines in Parkinson's disease: a promising biomarker. Annals of
neurology.2019. doi:10.1002/ana.25516
C Andica, A Hagiwara, M Hori, T Haruyama, S Fujita, T Maekawa, K Kamagata, Yoshida MT, M Suzuki, H Sugano, H Arai, S Aoki.Aberrant
RYEE 30 myelination in patients with Sturge-Weber syndrome analyzed using synthetic quantitative magnetic resonance imaging. Neuroradiology 2019,61
(9):1055-1066. doi:10.1007/s00234-019-02250-9
C Andica, K Kamagata, T Hatano, A Saito, W Uchida, T Ogawa, Takeshige-Amano H, Zalesky A, A Wada, M Suzuki, A Hagiwara, R Irie, M Hori, K
RYRE 31 Kumamaru, G Oyama, Y Shimo, A Umemura, Pantelis C, N Hattori, S Aoki . Free-Water Imaging in White and Gray Matter in Parkinson's Disease.
Cells 2019. 8 (8). doi:10.3390/cells8080839
S Fujita, A Hagiwara, M Hori, Warntjes M, K Kamagata, I Fukunaga, C Andica, T Maekawa, R Irie, M Takemura, K Kumamaru, A Wada, M Suzuki, Y
RYRE 32 Ozaki, O Abe, S Aoki . Three-dimensional high-resolution simultaneous quantitative mapping of the whole brain with 3D-QALAS: An accuracy and
repeatability study. Magnetic resonance imaging 63:235-243. do0i:10.1016/j.mri.2019.08.031
K Kamagata, Zalesky A, K Yokoyama, C Andica, A Hagiwara, K Shimoji, K Kumamaru, M Takemura, Y Hoshino, K Kamiya, M Hori, Pantelis C, N
34t 33 Hattori, S Aoki . MR g-ratio-weighted connectome analysis in patients with multiple sclerosis. Scientific reports 2019. 9 (1):13522.

doi:10.1038/s41598-019-50025-2
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34

A Hagiwara, K Kamagata, K Shimoji, K Yokoyama, C Andica, M Hori, S Fujita, T Maekawa, R Irie, T Akashi, A Wada, M Suzuki, O Abe, N Hattori, S
Aoki . White Matter Abnormalities in Multiple Sclerosis Evaluated by Quantitative Synthetic MRI, Diffusion Tensor Imaging, and Neurite Orientation
Dispersion and Density Imaging. AJNR American journal of neuroradiology.2019. 40 (10):1642-1648. doi:10.3174/ajnr.A6209
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35

K Tamura, T Osada, A Ogawa, M Tanaka, A Suda, Y Shimo, N Hattori, K Kamagata, M Hori, S Aoki, T Shimizu, H Enomoto, R Hanajima, Y Ugawa, S
Konishi . MRI-based visualization of rTMS-induced cortical plasticity in the primary motor cortex. PloS one 2019.14 (10):e0224175.
doi:10.1371/journal.pone.0224175

R RE

36

Roux A, Roca P, Edjlali M, K Sato, Zanello M, Dezamis E, Gori P, Lion S, Fleury A, Dhermain F, Meder JF, Chrétien F, Lechapt E, Varlet P, Oppenheim
C, Pallud J. MRI Atlas of IDH Wild-Type Supratentorial Glioblastoma: Probabilistic Maps of Phenotype, Management, and Outcomes. Radiology 2019;
293(3): 633-643.

R RE

37

Eden D, Gros C, Badji A, Dupont SM, De Leener B, Maranzano J, Zhuoquiong R, Liu Y, Granberg T, Ouellette R, Stawiarz L, Hillert J, Talbott J,
Bannier E, Kerbrat A, Edan G, Labauge P, Callot V, Pelletier J, Audoin B, Rasoanandrianina H, Brisset JC, Valsasina P, Rocca MA, Filippi M, Bakshi R,
Tauhid S, Prados F, Yiannakas M, Kearney H, Ciccarelli O, Smith SA, Andrada Treaba C, Mainero C, Lefeuvre ], Reich DS, Nair G, Shepherd TM,
Charlson E, Y Tachibana, M Hori, K Kamiya, Chougar L, Narayanan S, Cohen-Adad J. Spatial distribution of multiple sclerosis lesions in the cervical
spinal cord. Brain. 2019 Mar 1;142(3):633-646.

R RE

38

A Kunimatsu, N Kunimatsu, K Yasaka, H Akai, K Kamiya, T Watadani, H Mori, O Abe. Machine Learning-based Texture Analysis of Contrast-
enhanced MR Imaging to Differentiate between Glioblastoma and Primary Central Nervous System Lymphoma. Magn Reson Med Sci. 2019 Jan
10;18(1):44-52.

R RE

39

Cai T, Zhang L, Yang N, K Kumamaru, Rybicki FJ, Cai T, Liao KP. EXTraction of EMR numerical data: an efficient and generalizable tool to EXTEND
clinical research. BMC Med Inform Decis Mak. 2019 Nov 15;19(1):226

R RE

40

K Kumamaru, Angel E, Sommer KN, Iyer V, Wilson MF, Agrawal N, Bhardwaj A, Kattel SB, Kondziela S, Malhotra S, Manion C, Pogorzelski K,
Ramanan T, Sawant AC, Suplicki MM, Waheed S, S Fujimoto, Sharma UC, Rybicki FJ, Ionita C. Comprehensive analysis of inter- and intra-operator
variability in measurement of on-site CT-derived fractional flow reserve based on structural and fluid analysis. Radiology: cardiothoracic imaging.
Aug 29 2019 https://doi.org/10.1148/ryct.2019180012
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41

K Kumamaru, S Fujimoto, Y Otsuka, T Kawasaki, Y Kawaguchi, E Kato, K Takamura, C Aoshima, Y Kamo, Y Kogure, H Inage, H Daida, S Aoki.
Diagnostic accuracy of 3D deep-learning-based fully automated estimation of patient-level minimum fractional flow reserve from coronary computed
tomography angiography.Eur Heart J Cardiovasc Imaging. 2019 Jun 23. pii: jez160.
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42

Kawaguchi YO, S Fujimoto, K Kumamaru, E Kato, T Dohi, K Takamura, C Aoshima, Y Kamo, Y Kato, M Hiki, I Okai, S Okazaki, S Aoki, H ]Daida. The
predictive factors affecting false positive in on-site operated CT-fractional flow reserve based on fluid and structural interaction.Int J Cardiol Heart
Vasc. 2019 May 11;23:100372.
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43

K Kumamaru, H, H Yasunaga, H Matsui, T Omiya, M Hori, M Suzuki, A Wada, K Kamagata, K Takamura, R Irie, A Nakanishi, S Aoki. Large hospital
variation in the utilization of Post-procedural CT to detect pulmonary embolism/Deep Vein Thrombosis in Patients Undergoing Total Knee or Hip
Replacement Surgery: Japanese Nationwide Diagnosis Procedure Combination Database Study.Br J Radiol. 2019 May;92(1097):20180825.
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