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The purpose of this study is to establish an evaluation method for pulmonary
hypertension by 4D flow MRI applied for pulmonary artery. There are few studies of 4D flow MRI that
have been used to evaluate the degree of pulmonary hypertension and the effects of treatment. In
this study, we used 4D flow MRI to investigate “ circulation” , the integral of vortical flow in the
main pulmonary artery, as a new hemodynamic parameter for evaluating patients after tetralogy of
Fallot (TOF) repair. Twenty patients with TOF underwent 4D flow MRl to evaluate the relationship
between “ circulation” , right heart function and pulmonary regurgitation. Abnormal vortex formation
in the main pulmonary artery was found in 75% patients with 4D flow imaging. Main pulmonary
arterial * circulation” correlated with right heart function. Increased “ circulation” 1in the main
pulmonary artery was suggested to be associated with right ventricular dysfunction in post-TOF
repair patients.
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Background at the beginning of the research

In our laboratory, although we have achieved research results on pulmonary hypertension
for a long time, we have been struggling with the fact that this method has not spread to
medical facilities in Japan and overseas. 2D-PC-MRI is a method of diagnosing pulmonary
hypertension by showing measured values. If the blood flow in the pulmonary artery could
be visualized using the recently developed 4D-PC-MRI, | thought that it would spread to
both clinical departments requesting examinations and radiology departments performing
examinations. In recent research, 4D-PC-MRI may be performed not only for vortical flow
detection, but also for new pulmonary hypertension evaluation indices such as

quantification of energy loss and decrease in vascular wall shear stress.

Purpose

The purpose of this study is to establish an evaluation method for pulmonary hypertension
by 4D-PC-MRI applied for pulmonary artery. The number of publications of various studies
using 4D-PC-MRI has increased recently. This has resulted from the progression of the
development of software for MR equipment related to this method. In our hospital the
Philips 3T equipment has introduced which is equipped with a 4D-PC-MRI as a standard
sequence. Previous studies have already shown that anterograde blood flow, retrograde
blood flow, detection of vortical flow, and energy loss and vascular wall shear stress can be
measured for intravascular blood flow. There are few studies that have been used to evaluate
the degree of pulmonary hypertension and the effects of treatment, and in this study, we
have cooperated with Dr. Mitsunobu Nagao, Associate Professor of the Department of
Radiology, Tokyo Women's Medical University, who has already introduced 4D flow MRI
using a Philips 3T device, to proceed multicenter joint research.

It is believed that the results will lead to the development of universal indicators.

Materials and Methods

In this study, we used 4D flow MRI to investigate “circulation”, the integral of vortical flow
in the main pulmonary artery, as a new hemodynamic parameter for evaluating patients
after tetralogy of Fallot (TOF) repair. Twenty patients with TOF underwent 4D flow MRI



to evaluate the relationship between “circulation”, right heart function and pulmonary
regurgitation.

Results

Abnormal vortex formation in the main pulmonary artery was found in 15 of 20 patients
(75%) with 4D flow imaging. Main pulmonary artery “circulation” correlated with right
heart function. The relationship between pulmonary regurgitation and “circulation” or right
ventricular function was not significant. Increased “circulation” in the main pulmonary
artery was suggested to be associated with right ventricular dysfunction in post-TOF repair
patients.

The results of this study were published in Scientific Reports 20221 Jun 2; 11(1):11623. In
addition, in recognition of our achievements in presenting research results on the theme of
pulmonary blood flow evaluation using MRI both domestically and internationally, we are
invited to give a lecture at the 55th Fukuoka Chest Radiation Research Meeting and the
13th annual meeting of Japanese Society of Pulmonary Functional Imaging.



3

0 2

Tsuchiya N, Nagao M, Shiina Y, Miyazaki S, Inai K, Murayama S, Sakai S.

2;11(1):11623

Circulation derived from 4D flow MRI correlates with right ventricular dysfunction in patients 2021
with tetralogy of Fallot.
Sci Rep -
DOl
10.1038/s41598-021-91125-2.
Tsuchiya N, lwasawa T, Ogura T, Yamashiro T, Yara S, Fujita J, Murayama S. 61
Pulmonary flow assessment by phase-contrast MRI can predict short-term mortality of fibrosing 2020
interstitial lung diseases.
Acta Radiol. 1350-1358
DOl
10.1177/0284185120901503.
19
RSNA2020- 2021
Rad Fan 29-32
DOl
3
MRA
55

2021




MRI

13

2022

Nanae Tsuchiya, Michinobu Nagao , Yumi Shiina , Shohei Miyazaki , Kei Inai , Sadayuki Murayama , Shuji Sakai

“ Geometric vortex in the main pulmonary artery burdens right ventricular function in patients after tetralogy of Fallot
repair: a novel vorticity analysis using 4D flow MRI “

The 106th Scientific Assembly and Annual Meeting of the Radiological Society of North America, Web, USA, (2020, December)

2020

1
Griffin L,Swift AJ, Tsuchiya N,Franchois C,Humbert M, Cohen G, Schiebler ML 2021
Springer 360

Multimodality Imaging of Pulmonary Hypertension: Prognostication of Therapeutic Outcomes.

Acta Radiol. 2020 Feb 6:284185120901503. doi: 10.1177/0284185120901503. [Epub ahead of print] No abstract available.




(Nagao Michinobu)

(60533081)

(32653)




