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Investigation of Stability Requirements for Deep Learning-Based Image Processing
of Sparse Medical Imaging in Radiation Therapy
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This study aimed to stabilize and evaluate deep learning-based image
processing techniques for the safe and effective application to sparse medical Images in radiation
therapy. We performed data acquisition, enhanced image quality for MVCT, proposed a deep
learning-based iterative reconstruction method for CT, conducted organ segmentation and prognosis
prediction, and extracted dose-related features associated with recurrence. These results
demonstrate the clinical applicability and utility of deep image processing methods.



X X computed tomography CT)

CT
CT cone-beamCT CBCT CT mega
voltageCT MVCT image-guided radiotherapy : IGRT
IGRT
IGRT
(1]
[2] (3]
(4]
IGRT
CBCT MVCT
MVCT
MVCT
MVCT
X CT CT kilo-voltageCT kVCT
MVCT
cyclegenerative adversarial network CycleGAN
MVCT 16 2 2745 137 kVCT
16 2 2824 98 CycleGAN

unpaired



CT
CT

filtered back projection FBP

CT

MRI

20 2560

CBCT

MVCT

MVCT kvCT

MVCT

CT
CT

(https://arxiv.org/)

125

CT CT

128x 128x 128 3

CT

Materials

(2)Dosiomic Feature Extraction using PyRadiomics
(Dose Distribution)

Histogram
(first-order)

Validation cohort (48)

73) Feature Reduction &y @ \/ Logistic Regression Analysis \
(Bl b WA OURA7 4 v JERAH s o
(Derivation cohort) e o . . A
Multivariate logistic regression analysis
I B I E

using validation cohort to identify
significant dosiomic features.

i FRHTB - BEF AT T L. Kaplan-Meierf?

i Logistic regression fit using derivation cohort,
: then prediction test using validation cohort.

(d) data-128

(e) data-512 (f) data-2048 (g) data-full

2 MVCT

1/10
arXiv



a2
=R
cT 0=
2 I}
=
%
7
R
cT cT
3
CBCT
cT cT
125
4 3

1. Zhu L, Wang H, Zhu L, Meng J, Xu Y, Liu B, et a. Predictive and prognostic value of intravoxel
incoherent motion (IVIM) MR imaging in patients with advanced cervical cancers undergoing concurrent
chemo-radiotherapy. Sci Rep. 2017;7(1):11635.

2. Han X. MR-based synthetic CT generation using adeep convolutional neural network method. Med Phys.
2017;44(4):1408-19.

3. Zhu }Y, Park T, Isola P, Efros AA. Unpaired image-to-image trandation using cycle-consistent
adversarial networks. 2017 | EEE International Conference on Computer Vision (ICCV). 2017:2242-51.
4. Kida S, Kgji S, Nawa K, Imae T, Nakamoto T, Ozaki S, et a. Visual enhancement of Cone-beam CT by
use of CycleGAN. Med Phys. 2020;47(3):998-1010.



4 4 0 3

Nakamoto Takahiro Yamashita Hideomi Jinnouchi Haruka Nawa Kanabu Imae Toshikazu Takenaka 117

Shigeharu Aoki Atsushi Ohta Takeshi 0Ozaki Sho Nozawa Yuki Nakagawa Keiichi

Cone-beam computed-tomography-based delta-radiomic analysis for investigating prognostic power 2024

for esophageal squamous cell cancer patients undergoing concurrent chemoradiotherapy

Physica Medica 103182 103182
DOl

10.1016/j .ejmp.2023.103182

Ozaki Sho Kaji Shizuo Nawa Kanabu Imae Toshikazu Aoki Atsushi Nakamoto Takahiro Ohta -

Takeshi Nozawa Yuki Yamashita Hideomi Haga Akihiro Nakagawa Keiichi

Training of deep cross- modality conversion models with a small dataset, and their application 2022

in megavoltage CT to kilovoltage CT conversion

Medical Physics -
DOl

10.1002/mp.15626

Nakamoto Takahiro Nawa Kanabu Nishiyama Kei Yoshida Kosuke Saito Daizo Horiguchi 125

Masahito Shinya Yuki Ohta Takeshi Ozaki Sho Nozawa Yuki Minamitani Masanari Imae

Toshikazu Abe Osamu Yamashita Hideomi Nakagawa Keiichi

Neurological prognosis prediction for cardiac arrest patients using quantitative imaging 2024

biomarkers from brain computed tomography

Physica Medica 103425 103425
DOl

10.1016/j .ejmp.2024.103425

Nakano Masahiro Kaji Shizuo Kawakami Shogo Tsumura Hideyasu Imae Toshikazu Tanaka Yuichi 20

Fujii Kyohei Kainuma Takuro Yamazaki Ryosuke Uchida Ayaka Kaneko Hijiri Fujino Mako Hata

Chizu Murakami Yu Hashimoto Masatoshi Ishiyama Hiromichi

Dosiomic predictors of biochemical failure in patients with localized prostate cancer treated 2025

with lodine-125 low-dose-rate brachytherapy

Radiation Oncology 56

DOl
10.1186/s13014-025-02619-6




14

CT Radiomics

2023

CT

2023

S. Ozaki, S. Kaji, K. Nawa, T. Imae, and K. Nakagawa

Iterative CT reconstruction with deep neural networks

The 2nd International Conference on Radiological Physics and Technology (ICRPT)

2023

S. Ozaki, S. Kaji, K. Nawa, T. Imae, and K. Nakagawa

Iterative reconstruction of MVCT with deep neural networks

The European Society for Radiotherapy and Oncology (ESTRO) 2023

2023




51

2023

T. Nakamoto, K. Nawa, K. Nishiyama, K, Yoshida, D. Saito, M. Horiguchi, Y. Shinya, K. Nakagawa

Computed tomography-based radiomics for classifying neurological prognosis of cardiac arrest patients

The 2nd International Conference on Radiological Physics and Technology (ICRPT)

2023

CT

2022

Ozaki S, Kaji S, Nawa K, Imae T, Aoki A, Nakamoto T, Ohta T, Nozawa Y, Haga A, Nakagawa K.

Image quality enhancement of medical images by use of deep learning with a small amount of training data

Interdisciplinary Science Conference in Okinawa (1SCO 2023) -Physics and Mathematics meet Medical Science-

2022




Ozaki S, Kaji S, Nawa K, Imae T, Aoki A, Nakamoto T, Ohta T, Nozawa Y, Haga A, Nakagawa K

Denoising and Contrast Enhancement of MVCT Using Deep Learning-based Methods

121 , , 2021.4.15-18

2021

Ozaki S, Kaji S, Nawa K, Imae T, Aoki A, Nakamoto T, Ohta T, Nozawa Y, Haga A, Nakagawa K

Training modality conversion models with small data and its application to MVCT to kVCT conversion

ESTRO 2021 Annual Meeting

2021

CBCT

49

2021

2024




CT

2024

S. Ozaki, S. Kaji, K. Nawa, T. Imae, and K. Nakagawa

Iterative CT reconstruction with diffusion model

The 3rd International Conference on Radiological Physics and Technology (ICRPT)

2024

researchmap:
https://researchmap.jp/m035402

http://u-tokyo-rad.jp/works/index.html

(Nawa Kanabu)

(00456914) (12601)




(Kaji Shizuo)

(00509656) (17102)

(Takenaka Shigeharu)

(10623564) (12601)

(Nakamoto Takahiro)

(10808877) (10101)

(0zaki Sho)

(60615326) (12601)

(Yamashita Hideomi)

(70447407) (12601)




