©
2019 2021

Right ventricular kinematic model and pahological findings in pulmonary arterial
hypertension
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Right ventricular pressure measurements were recorded using a pressure wire,
and right ventricular pressure drop waveforms from isovolumic diastole to early diastole were
fitted to the equation of motion of decaying oscillations to evaluate relaxation and ventricular
stiffness. The consistency with myocardial histopathological findings and molecular biological
characteristics was examined. Indices of stiffness and relaxation of right ventricular myocardium
applied to the equation of motion for damped oscillations showed findings indicative of pathological
findings. The severity of histopathological abnormalities in the right ventricular myocardium could
be estimated from the right ventricular pressure waveform. Our results suggest that a detailed

prognostic evaluation of right ventricular function is possible by integrating kinomechanics and
myocardial pathology/function.



20mmHg

67.9 40.2 38.1

(Tau) Gold standard (Tau)
(Tau)

relaxation stiffness/elastic recoil

5004 m

(Tau; Exponential

tau Logistic tau) Gold standard
(dP/dt)
relaxation
fFigure 1
stiffness/elastic )
d&x dx
recoil tg—— 4+ B = 0 (1)
dr’ dt
P 1 dP
+ == EPsP,)= 0 2
dr’ uodt i w/ @
Pt) = e2u [msin((o 1)+ P,cos(@ 'f)] +.Py (3)
ar @ = e [_ ( 2B Singo 1)+ Py cos(@ 't)] )
dt <2
Ek T (ERER ® = \f4Ex— 1/p2 /2
L o HERE
Hayabuchi Y, et al. ] Am Heart Assoc. 2018
hio—EReE

stiffness/elastic recoil Cross-bridging
P(t)
Fig.1(1)
Fig1(2) Ek stiffness/elasticrecoil 1/u

relaxation



i Figure 2 Pressure Decay Analysis - Tokushima ver. 1.5.1
Bl 2= A
A
dP/dt /d*P/dt? P(t) dPrdt/ d*Pde?
ST time®
C D
3 L B
S : °E
g = . !
5 S : B
E 3 S
55 &
O time® © P@mmHp
Hayabuchi Y, et al. ] Am Heart Assoc. 2018
§ hH>—EBRE )
P(t) Fig.1(3) dP/dt (t) Fig 1 (4)
Levenberg-Marquardt fitting
Ek, p Java program (Pressure
Decay Analysis-Tokushima ver. 1.51) (Fig. 2)
stiffness/elastic recoil Ek, relaxation u
(Hayabuchi Y, etal. J Am
Heart Assoc. 2018)
stiffness/elastic recoil
relaxation
MRI/CT
Figure 3
Java program (Pressure Decay
Tokushima ver.1.51) 1500 -
p <0.0001
relaxation __ 1000+
o2
=
500+
Pressure Decay
Tokushima ver.1.51 0

Stiffness/elastic recoil (EK)(s?)
Cross-bridging deactivation (ms)

Normal PAH



Ek 915.9:842 . q
s-2versus 487.0£99.6 52, p<0.0001) Fig.3 iBlLe

¥
16.5+4.3 ms versus 41.1+10.4 80
ms, p<0.0001) Fig.4
p <0.0001
60+ __T__
E 401
Java program (Pressure Decay 3.
Tokushima ver.1.51) o —
20+ !
Ek 0
Normal PAH
stiffness/elastic recoil Ek SERCA2

relaxation u



12 12 0 10

Suga Kenichi Imoto Issei Ito Hiromichi Naruto Takuya Goji Aya Osumi Keita Tokaji Narumi 67

Homma Yukako Ono Akemi Ichihara Yuko Shono Miki Mori Tatsuo Urushihara Maki Nakagawa

Ryuji Hayabuchi Yasunobu Kagami Shoji

Next-generation sequencing for the diagnosis of patients with congenital multiple anomalies and 2020

/ or intellectual disabilities

The Journal of Medical Investigation 246 249
DOl

10.2152/jmi .67.246

Takatsuki Shinichi Furutani Yoshiyuki Inai Kei Kobayashi Tohru Inuzuka Ryo Uyeda Tomomi 84

Kamisago Mitsuhiro Muneuchi Jun Kaneko Masahide Misaki Yasushi Ono Hiroshi Kato Hitoshi

Shimada Eriko Shinohara Tokuko Waki Kenji Suda Kenji Hayabuchi Yasunobu Ohki Hirotaka

Hiroyuki Yamagishi et al.

Pregnancy and Delivery in Patients With Repaired Congenital Heart Disease — A Retrospective 2020

Japanese Multicenter Study —

Circulation Journal 2270 2274
DOl

10.1253/circj .CJ-19-1150

Homma Yukako Hayabuchi Yasunobu 30

Successful treatment by stent implantation for systemic-to-pulmonary shunt obstruction due to a 2020

Staphylococcus aureus abscess: a case report

Cardiology in the Young 1538 1540
DOl

10.1017/51047951120002565

Osumi Keita Suga Kenichi Ono Akemi Goji Aya Mori Tatsuo Kinoshita Yukiko Sugano Mikio 7

Toda Yoshihiro Urushihara Maki Nakagawa Ryuji Hayabuchi Yasunobu Imoto Issei Kagami Shoji

Molecular diagnosis of an infant with TSC2/PKD1 contiguous gene syndrome 2020

Human Genome Variation 21 21

DOl
10.1038/s41439-020-0108-0




Hayabuchi Yasunobu Homma Yukako Kagami Shoji 22
Three-dimensional imaging of pulmonary arterial vasa vasorum using optical coherence tomography 2020
in patients after bidirectional Glenn and Fontan procedures
European Heart Journal - Cardiovascular Imaging 941 949
DOl
10.1093/ehjci/jeaa098
Ono Akemi Hayabuchi Yasunobu Tanaka Manami Kagami Shoji 67
Assessment of right ventricular function by isovolumic acceleration of pulmonary and tricuspid 2020
annulus in surgically repaired tetralogy of Fallot
The Journal of Medical Investigation 145 150
DOl
10.2152/jmi .67.145
Hayabuchi Yasunobu 67
Right ventricular myocardial stiffness and relaxation components by kinematic model-based 2020
analysis
The Journal of Medical Investigation 11 20
DOl
10.2152/jmi .67.11
76
2020
251 258

DOl




Hayabuchi Y, Homma Y, Kagami S.

A novel index equivalent to the myocardial performance index for right ventricular functional
assessment in children and adolescent patients.

2019

Sci Rep

19975-19975

DOl
10.1038/s41598-019-56564-y .

Hayabuchi Y, Homma Y, Kagami S. 45

Right ventricular myocardial stiffness and relaxation components by kinematic model-based 2019

transtricuspid flow analysis in children and adolescents with pulmonary arterial hypertension.

Ultrasound Med Biol 1999-2009
DOl

10.1016/j -ultrasmedbio.2019.04.021.

Hayabuchi Y, Homma Y, Kagami S. 14

Optical coherence tomography for observing development of pulmonary arterial vasa vasorum after 2019

bidirectional cavopulmonary connection in children.

PLoS One -
DOl

10.1371/journal .pone.0215146.

Hayabuchi Y, Homma Y, Sugano M, Kitaichi T, Kagami S. 9

Development of acquired intrapulmonary venous anastomosis contributing to establishment of 2019

Fontan circulation

Pulm Circ 1-3
DOl

10.1177/2045894018814774




15 3

11

31

Pediatric Interventional Cardiology

2020

Inflammatory skin and bowel disease, neonatal, 1 (NISBD1)

26

2020

31

2020

31

2020




RVw Tei index (MPI

56

2020

vasa vasorum 3 — Fontan candidate

56

2020

Optical Coherence Tomography OCT

56

2020

56

2020




Compound heterozygote

56

2020

rerouting

56

2020

Dual Gate Doppler

10

56

2020

Fontan

25

2019




Yasunobu Hayabuchi

Optical Coherence Tomography: Evaluation of Pulmonary Circulation

15th Korea Japan China Pediatric Heart Forum

2019

30

2019

Yasunobu Hayabuchi

Recent advances in the treatment and echocardiography for cardiac disorder in children with neuromuscular diseases.

KSE-JSE Joint Symposium

2019







