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FDG PET-CT, which visualize the distribution of glucose metabolism in the
body, is used in routine medical practice as a tool to visualize malignant tumors. As with other
diagnostic imaging, there are great expectations for Al technology in PET, but there is insufficient

basic data to apply it to real-world clinical practice. In this study, we focus on radiomics and
deep learning. Radiomics is a technology or research field that quantifies the shape and internal
heterogeneity of a lesion using pixel value formulas for diagnosis. On the other hand, deep learning

is a technology that uses a deep neural network to include the feature design process in machine
learning. In the present study, we applied these methods to clinical PET images as well as phantom
images using 3D printer that simulated tumor, brain, and breast. We obtained meaningful data for
future Al developments.

radiomics deep learning PET FDG



FDG PET-CT

Al (CT/IMRI)
PET
FDG PET
Al CT/MRI
Al
Al
Al
PET radiomics
4 1 @
(1) Radiomics
FDG PET (MET) PET
FDG MET PET
radiomics
1.3
github PTexture (https://github.com/metavol/ptexture)

Kobayashi H, et al. Diagnostics (Basel). 2021 Jan 28;11(2):189

(2) PET 3 Al
FDG-PET 3485 a)
c) 3 Al
MIP Al

2018)

PET

deep learning
3D

42

Manabe O,

b)
FDG PET



a)b)e) 3 Al

ResNet Kawauchi

K, Kobayashi K, et al. BMC Cancer. 2020 Mar 17;20(1):227

(3) PET
FDG-PET

500 3500
bounding box Al

intersection over union (loU) 0.5

Al
Al
FDG-PET MIP
YOLOvV2 Matlab

average precision (AP)

Kawakami M, Kobayashi K, et al. Front Med (Lausanne). 2020 Dec 23;7:616746

(4) 3D
Formlabs 3D Form3
3 3
F-18 0-15
CT \Vereos
4 1 @
(1) Radiomics
42 7 gradell 17 grade 111
18.8 16

Gray-level run-length matrix

Gray-level co-occurrence matrix

LGRE correlation
MET PET
(2) PET 3 Al
3485
(42%) 755 (22%)

Al

PET-

18 grade IV

low gray-level run emphasis (LGRE)

correlation 2

1 radiomics
1280 (37%) 1450
99.4%
99.4%
87.5%

Al



(3) PET
AP

(4) 3D

2020

6

0.913

O-15

Al

0.879 0.843

AP
YOLOv2

0.993
0.527

F-18



3 3 0 3

Kawauchi Keisuke Furuya Sho Hirata Kenji Katoh Chietsugu Manabe Osamu Kobayashi Kentaro 20
Watanabe Shiro Shiga Tohru

A convolutional neural network-based system to classify patients using FDG PET/CT examinations 2020
BMC Cancer 227
DOl

10.1186/512885-020-6694-x

Kawakami Masashi Hirata Kenji Furuya Sho Kobayashi Kentaro Sugimori Hiroyuki Magota 7
Keiichi Katoh Chietsugu

Development of Combination Methods for Detecting Malignant Uptakes Based on Physiological 2020
Uptake Detection Using Object Detection With PET-CT MIP Images

Frontiers in Medicine 616746

DOl
10.3389/fmed.2020.616746

Manabe Osamu Yamaguchi Shigeru Hirata Kenji Kobayashi Kentaro Kobayashi Hiroyuki Terasaka 11
Shunsuke Toyonaga Takuya Magota Keiichi Kuge Yuji Tamaki Nagara Shiga Tohru Kudo Kohsuke

Preoperative Texture Analysis Using 11C-Methionine Positron Emission Tomography Predicts 2021
Survival after Surgery for Glioma

Diagnostics 189 189

DOl
10.3390/diagnostics11020189

1 0 1

Kenji Hirata, Keiichi Magota, Naoto Numata, Michiaki Endo, Mao Kusuzaki, Daiki Shinyama, Ronee Asad, Kentaro Kobayashi,
Tohru Shiga, Kohsuke Kudo

A simplified brain-shaped phantom to evaluate 0-15 image quality of digital photon counting PET-CT

Society of Nuclear Medicine and Molecular Imaging

2020







