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Synchrotron radiation pulmonary micro-angiography for evaluating
micro-vasculature remodeling in pulmonary arterial hypertension.
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We have develoEed synchrotron radiation microangiography in collaboration
with the Synchrotron Radiation Research Institute of the High Energy Accelerator Research
Organization in this study. To evaluate micropulmonary vascular remodeling in pulmonary hypertension
rat models, synchrotron radiation microangiography was performed in-vivo. Furthermore, we
established pulmonary blood flow measurement system in micro pulmonary vasculature using the
real-time dynamic contrast change and transit time in acquired synchrotron radiation microangiogram.
Synchrotron radiation microangiography could be beneficial in elucidating the pathophysiology of
pulmonary hypertension and assessing the effects of drug treatment on pulmonary arterial shear
stress in the future, and it may become an important technique for future clinical applications.



NHK
HARP

50pmm in-vivo

Wistar -

8 Vevo®2100 (Visua Sonics Inc. Canada)



(EF, LVDd,LVDsS,PWT,IVS)

6.5GeV
X
24G
NHK HARP
(Figure 1)
2021 CMOS
HARP receiVer ¢ onrast medium injector
HE=-
Monochromatized
Fluorescent Xeray (33.3KeV) Sy?:ggég;m

Computer storing
digital images

screen

Silicon crystal

Figure 1:

(TokunagaC. et a. Acta Radiologica. 2018)

(Gray-val, Library Co., Ltd., Tokyo, Japan)

(Figure 2)
Trans time of contrast medum betwesn RO»
Fow Drstance (ym proumal A5ty
alochy ‘i ROMA) rOMS)
Trarsit $rme (ROI(A)—ROYB)) | | — N
Sy
“« >
. . o
’ Y
R L )

Figure 2:

HARP

(TokunagaC. et a. Acta Radiologica. 2018)



100
100 p m (Figure 3)

Figure 3: Bar scale= 1mm
(Figure 4)
% LVEF mm LVDs mm LVDd
80 - p <0.05 6 - p <005 8 -
. 6 -
60 4
40 4 4 4
2

20 A 2

0 4 0 0 4

Control  High Flow Control  High Flow Control  High Flow
Figure 4:
1572 + 105.8 mm/sec vs 1128.3 = 34.2 mm/sec
(Figureb)
Peak PBF velocity by echo
mm/ sec p< 0.05

1800 - | 1
1200 -

600

0 T 1
Control High Flow




Figure5:

(n=7)

1155+ 62.1 mm/svs62.1+ 51.5 mm/s (p=0.3)

71.7+ 61.4 mm/svs 16.1+ 12.3 mm/s (p<0.05)
(Figure 6)

mm/s ® control (n=5)
160 - m high flow (n=7)
p <0.05

—

140 -
120 -
100 -
80 -
60 -
40 -

20 -

proximal distal

Figure 6:

NHK

CMOS

HARP

(n 9

in-vivo



25 24 9 7

Tokunaga Chiho Iguchi Atsushi Nakajima Hiroyuki Hayashi Jun Takazawa Akitoshi Akiyama
Masatoshi Yoshitake Akihiro

Fenestrated Fontan-like circulation under durable left-ventricular assist device support in 2022

fulminant myocarditis

Journal of Artificial Organs -
DOl

10.1007/s10047-022-01357-w

Tokunaga Chiho Iguchi Atsushi Nakajima Hiroyuki Chubachi Fumiya Hori Yuto Takazawa 22

Akitoshi Hayashi Jun Asakura Toshihisa Yoshitake Akihiro

Surgical outcomes of bridge-to-bridge therapy with extracorporeal left ventricular assist 2022

device for acute myocardial infarction in cardiogenic shock

BMC Cardiovascular Disorders 54
DOl

10.1186/s12872-022-02500-4

Tokunaga Chiho Kumagai Yu Chubachi Fumiya Hori Yuto Takazawa Akitoshi Hayashi Jun Asakura 35

Toshihisa Ishii Ryota Nakajima Hiroyuki Yoshitake Akihiro

Total arch replacement using frozen elephant trunk technique with Frozenix for distal aortic 2022

arch aneurysms

Interactive CardioVascular and Thoracic Surgery -
DOl

10.1093/icvts/ivac038

Hayashi Jun Nakajima Hiroyuki Asakura Toshihisa Iguchi Atsushi Tokunaga Chiho Takazawa 31

Akitoshi Chubachi Fumiya Hori Yuto VYoshitake Akihiro

Validity of Ipsilateral Internal Mammary Coronary Artery Bypass Graft of Arteriovenous Fistula 2022

Heart, Lung and Circulation 1399 1407

DOl
10.1016/j .h1c.2022.06.662




Hayashi Jun Nakajima Hiroyuki Asakura Toshihisa Sho Ri Tokunaga Chiho Takazawa Akitoshi 11

Yoshitake Akihiro

Safety and arch complications after hemiarch versus total arch replacement with stented 2022

elephant trunk in acute type 1 dissection: Is a stent graft always beneficial?

JTCVS Open 14 22
DOl

10.1016/j .xjon.2022.06.014

Sakashita Mai Sakashita Shingo Uesugi Noriko Tokunaga Chiho Hiramatsu Yuji Noguchi 71

Masayuki Sakamoto Noriaki

An autopsy case of aortic dissection due to giant cell arteritis 2021

Pathology International 204 209
DOl

10.1111/pin.13046

Tochii Masato Nakano Shintaro Tokunaga Chiho Asakura Toshihisa Ilguchi Atsushi Nakajima 36

Hiroyuki Yoshitake Akihiro

Early and mid-term results of transcatheter aortic valve implantation and valve durability 2021

assessment

Heart and Vessels 1566 1573
DOl

10.1007/s00380-021-01842-x

Chiho Tokunaga, Atsushi lguchi, Hiroyuki Nakajima, Fumiya Chubachi, Yuto Hori, Akitoshi 22

Takazawa, Jun Hayashi, Toshihisa Asakura and Akihiro Yoshitake

Surgical outcomes of bridge-to-bridge therapy with extracorporeal left ventricular assist 2021

device for acute myocardial infarction in cardiogenic shock

BMC Cardiovascular Disorders 54

DOl
10.1186/s12872-022-02500-4.




Kaneyuki Daisuke Nakajima Hiroyuki Asakura Toshihisa Yoshitake Akihiro Tokunaga Chiho 69

Tochii Masato Hayashi Jun Takazawa Aki toshi lzumida Hiroaki Iguchi Atsushi

The change in the mitral-septal angle after surgery for atrial functional mitral regurgitation 2020

General Thoracic and Cardiovascular Surgery 17
DOl

10.1007/s11748-020-01408-0

Kaneyuki Daisuke Nakajima Hiroyuki Asakura Toshihisa Yoshitake Akihiro Tokunaga Chiho 15

Tochii Masato Hayashi Jun Takazawa Akitoshi lzumida Hiroaki lIguchi Atsushi

Midterm results of mitral valve repair for atrial functional mitral regurgitation: a 2020

retrospective study

Journal of Cardiothoracic Surgery 312-312
DOl

10.1186/s13019-020-01362-1

Khanh Vuong Cat Yamashita Toshiharu Ohneda Kinuko Tokunaga Chiho Kato Hideyuki Osaka 10

Motoo Hiramatsu Yuji Ohneda Osamu

Rejuvenation of mesenchymal stem cells by extracellular vesicles inhibits the elevation of 2020

reactive oxygen species

Scientific Reports

17315-17315

DOl
10.1038/s41598-020-74444-8

Nakajima Hiroyuki Tokunaga Chiho Hayashi Jun Takazawa Akitoshi Yoshitake Akihiro lIguchi 15
Atsushi

Trapezoidal resection of an elongated anterior mitral leaflet and Alfieri stitch in 2020
hypertrophic cardiomyopathy

Journal of Cardiothoracic Surgery 311-311

DOl
10.1186/s13019-020-01361-2




Yoshitake Akihiro Tochii Masato Tokunaga Chiho Hayashi Jun Takazawa Akitoshi Yamashita 58

Kentaro Chubachi Fumiya Hori Yuuto Nakajima Hiroyuki lIguchi Atsushi Gatate Yodo Nakano

Shintaro Asakura Toshihisa

Early and long-term results of total arch replacement with the frozen elephant trunk technique 2020

for acute type A aortic dissection

European Journal of Cardio-Thoracic Surgery 707 713
DOl

10.1093/ejcts/ezaa099

Kaneyuki Daisuke Nakajima Hiroyuki Asakura Toshihisa Yoshitake Akihiro Tokunaga Chiho 109

Tochii Masato Hayashi Jun Takazawa Akitoshi lzumida Hiroaki lIguchi Atsushi

Early First-Generation Trifecta Valve Failure: A Case Series and a Review of the Literature 2020

The Annals of Thoracic Surgery 86 92
DOl

10.1016/j -athoracsur.2019.05.073

Tokunaga C, Nakajima H, Kaneyuki D, Takazawa A, lzumida H, Hayashi J, Tochii M, Yoshitake A, 51

Asakura T, lguchi A.

Ischemic Cardiomyopathy Due to Localized Takayasu Arteritis Treated by Heart Transplantation 2019

Following Left Ventricular Assisted Device Implantation: A Case Report

Transplant Proc. 3174-3177
DOl

10.1016/j - transproceed.2019.06.004

Nakajima H, Takazawa A, Yoshitake A, Tokunaga C, Tochii M, Hayashi J, lzumida H, Kaneyuki D, 67

Asakura T, lguchi A.

Current Mechanisms of Low Graft Flow and Conduit Choice for the Right Coronary Artery Based on 2019

the Severity of Native Coronary Stenosis and Myocardial Flow Demand

Gen Thorac Cardiovasc Surg. 655-660

DOl
10.1007/s11748-019-01077-8




Matsuishi Y, Shimojo N, Unoki T, Sakuramoto H, Tokunaga C, Yoshino Y, Hoshino H, Ouchi A,
Kawano S, Sakamoto H, Hiramatsu Y, Inoue Y.

Type D Personality Is a Predictor of Prolonged Acute Brain Dysfunction (Delirium/Coma) After 2019

Cardiovascular Surgery

BMC Psychol. 7(1):27. 27-27
DOl

10.1186/s40359-019-0303-2.

Kaneyuki D, lIguchi A, Tokunaga C, Fukushima K, Sato T, Nakajima H. 108

Cardiac Methotrexate-Induced Lymphoproliferative Disorder 2019

Ann Thorac Surg el57-e159
DOl

10.1016/j -athoracsur.2019.01.065.

Tokunaga Chiho Matsushita Shonosuke Sakamoto Hiroaki Hyodo Kazuyuki Kubota Misao Tanioka 59

Kenkichi Hiramatsu Yuji

A new method for visualizing pulmonary artery microvasculature using synchrotron radiation 2018

pulmonary microangiography: the measurement of pulmonary arterial blood flow velocity in the

high pulmonary blood flow rat model

Acta Radiologica 1482 1486
DOl

10.1177/0284185118770892

Yoneyama Fumiya Tokunaga Chiho Kato Hideyuki Nakajima Tomomi Mathis Bryan J. Sakamoto 19

Hiroaki Hiramatsu Yuji

Landiolol Hydrochloride Rapidly Controls Junctional Ectopic Tachycardia After Pediatric Heart 2018

Surgery

Pediatric Critical Care Medicine 713 717

DOl
10.1097/PCC.0000000000001573




Khanh VC, Zulkifli AF, Tokunaga C, Yamashita T, Hiramatsu Y, Ohneda O.

500

Aging impairs beige adipocyte differentiation of mesenchymal stem cells via the reduced 2018

expression of Sirtuin 1

Biochemical and biophysical research communications. 682 690
DOl

10.1016/j .bbrc.2018.04.136.

Noma Mio Matsubara Muneaki Tokunaga Chiho Nakajima Tomomi Mathis Bryan James Sakamoto 9

Hiroaki Hiramatsu Yuji

Predictors of Pericardial Effusion in Patients Undergoing Pulmonary Artery Banding 2018

World Journal for Pediatric and Congenital Heart Surgery 201 205
DOl

10.1177/2150135118754523

Yoneyama F, Tokunaga C, Enomoto Y, Mitomi K, Sakamoto H, Hiramatsu Y. 23

Isolated and Combined Valve Surgery in Elderly Patients: A Comparison of Mid-Term Results. 2017

Annals of Thoracic and Cardiovascular Surgery. 123-127
DOl

10.5761/atcs.0a.16-00303.

K_Miya, S.Matsushita, K.Hyodo, C.Tokunaga, H.Sakamoto, T.Mizutani, Y.Hiramatsu. 58

Renal contrast microangiography with synchrotron radiation: a novel method for visualizing 2017

structures within nephrons in vivo.

Acta Radiologica 505-510

DOl
10.1177/0284185116658685




F.Yoneyama, H.Sakamoto, C.Tokunaga, Y.Enomoto, Y.Hiramatsu. 32

Complex coronary artery aneurysm. 2017
Journal of Cardiac Surgery 26-27
DOl

10.1111/jocs.12868

22 0 4

Bicuspid aortopathy

75

2022

50

2022

Frozen elephant trunk Total arch replacement

52

2022




51

2021

80

51

2021

Fenestrated Fontan like circulation

59

2021

74

2021




bridge-to-bridge strategy

74

2021

C. Tokunaga, Y.kumagai, F.Chubachi, Y.Hori, A.Takazawa, J.Hayashi, T.Asakura, H.Nakajima, A.Yoshitake

Early and long-term outcomes of total arch replacement using frozen elephant trunk technique with Frozenix prosthesis for
extensive aortic arch aneurysm

The 35th European Association for Cardio-Thoracic Surgery Annual Meeting 2021

2021

C.Tokunaga, H.Nakajima, Y.Hori, F.Chubachi, A.Takazawa, J.Hayashi, M.Tochii, T.Asakura, A.lguchi, A.Yoshitake

Surgical Outcome of Valve Surgery for Infective Endocarditis within 2 weeks after Cerebral Complications.

Heart valve society annual meeting 2020

2020

80

50

2020




73

2020

72

2019

Chiho Tokunaga, Yuichiro Kaminishi, Yoshiharu Enomoto, Tomomi Nakajima, Muneaki Matsubara, Mio Noma, Motoo Osaka,
Sakamoto, Yuji Hiramatsu

Hiroaki

Surgical treatment for repeated prosthetic valve dehiscence: a case where etiological similarities between infective
endocarditis and autoimmune inflammatory disease cause diagnostic difficulties.

71

2018

Chiho Tokunaga

71

2018




Chiho Tokunaga, Hiroyuki Nakajima, Daisuke Kaneyuki, Akitoshi Takazawa, Hiroaki lzumida, Jun Hayashi, Masato Tochii,
Akihiro Yoshitake, Toshihisa Asakura, Atsushi lguchi

Outcomes of early surgery for infective endocarditis with cerebral complications.

49

2018

VAD QoL

49

2018

49

2018

37

2018




Surgical ablation

70

2017

not cut

47

2017

Chiho Tokunaga, Yuji Hiramatsu, Osamu Ohneda

Impairment of the wound healing capacity in mesenchymal stem cells occurs with age due to the accumulation of oxidative
stress

Public health and stem cell therapy sympoium 2018

2018

(SAKAI SATOSHI)

(30282362) (12102)




(SAKAMOTO HIROAKI)

(30611115) (12102)
(HYODO KAZUYUKI)

(60201729) (82118)
(MIYAUCHI TAKASHI)

(60222329) (12102)
(MATSUSHITA SYONOSUKE)

(70359579) (12103)




