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Reproduction of factors causing FLASH Band
generation and its relationship with pulse sequences
by MRI simulator

Faculty of Health Sciences and Graduate School of Health Sciences, Kyorin University, Tokyo, Japan
Noriyuki Tawara

Abstract

Assuming ideal conditions, MR images similar to those acquired by the MRI units can be reproduced by
calculation using Bloch equation, which is the basis of MRI. If the MRI simulator based on Bloch equation
can reproduce the relationship between MRI artifacts and pulse sequences, which cannot be reproduced
even with actual equipment due to company restrictions and can only be learnt from technical books, it could
also be very useful educational content for students learning MRI. The purpose of this study is to generate
FLASH bands, one of the MRI artifacts that cannot be reproduced in MRI units due to the limitations of
the equipment, using an MRI simulator, and to clarify the relationship between FLASH bands and the pulse
sequences. A cylindrical digital phantom containing information on the relaxation time at which FLASH
Band occurs was created, and MRI images were captured on an MRI simulator. Three pulse sequences were
created to obtain the desired images: 1) FLASH Band generation, 2) suppression of FLASH Band, and 3)
resolution of the problems encountered in 2). The FLASH Band generation in 1) could be reproduced by using
a digital phantom created under the conditions that generate FLASH Bands and the pulse sequence reported
in the previous study. 2) and 3) could also be sufficiently reproduced by modifying the pulse sequence.
Because it can intuitively reproduce MRI-related phenomena and artifacts that cannot be reproduced on
MRI units and explain the relationship between the pulse sequences involved in their occurrence in an
easy-to-understand manner, it suggested great potential as educational content for understanding the basic
principles of MRI, which are said to be difficult to understand. It was confirmed that the MRI simulator has a
high potential to elucidate the relationship between pulse sequences and various phenomena related to MRI

as numerical data. I gratefully acknowledge Dr. Katsumi Kose (MRIsimulations Inc.) for his valuable advice.
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Investigation of optimal exposure conditions
for infant hip radiography

Department of Radiological Technology, Fussa Hospital, Tokyo, Japan
Kanami Kumagai

Abstract

Gonadal exposure poses a challenge in infant hip radiography. Utilizing an additional filter is an effective method
to minimize exposure. Modern radiographic systems can automatically switch between additional filters. The aim
of this study was to investigate exposure conditions for infant hip radiography employing an additional filter.

The tube voltage and tube current-time products (mAs) were calculated using a 7 cm thick phantom, ensuring
that image S values were equivalent under exposure conditions with and without an additional filter.

Entrance surface dose (ESD), contrast-to-noise ratio (CNR), and images of a phantom simulating a human
body were assessed under each of the calculated exposure conditions.

ESD values decreased with increasing filter thickness, and both CNR and visual evaluation values also decreased
with greater filter thickness. However, the image quality did not compromise the observation of bone formation.

The CNR decreased as the thickness of the additional filter increased. This is considered to be the effect of
attenuation of the low part of the tube voltage region. However, since the purpose of infant hip imaging is to
observe bone formation rather than trabecular bone, we believe that a slight decrease in CNR is acceptable. ESD
also decreased as the thickness of the additional filter increased, suggesting that dose reduction is possible.

Based on the visual evaluation results, there were four images with highly rated shooting conditions. Among
them, exposure conditions of 0.3 mm additional filter thickness, 70 kV, and 2 mAs can reduce ESD to 1/5 of that
without the additional filter.

It has been suggested that the use of an additional filter can lower the radiation dose to the hip joints of infants

and children.
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[Evaluation item]
1.0verlap of left pubic bone and ischial bone
2.Identification of the right femoral head
3.0verlapping of the ilium and gas image
4.How the sacroiliac joint looks

5.How testicular soft tissue looks

6.Contrast and sharpness

7.Graininess

8.0verall picture [Score]

Very good : 4 point
Good : 3 point
Bad : 2 point
Very Bad : 1 point

Fig.2 Phantom layout
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Fig.3 Evaluation point

Calculated shooting conditions
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Fig.4 Boxplot based on the visual evaluation
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Fig.5 Optimal shooting conditions
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