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Imaging studies on the heterogeneity of breast cancer
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This study examined the relationship between FDG-PET/CT, MRI, and ultrasound
imaging and breast cancer based on our database. Initially, imaging findings in triple negative

breast cancer and its subclassifications were analyzed. Subsequently, we have performed a
comprehensive analysis and review of breast cancer in general and presented the characteristics of
each subtype in particular. In the middle of the research, we learned a method using deep learning
in Al (artificial intelligence) and studied it. The results are presented in terms of the
characteristics of imaging findings, especially FDG-PET for mucous carcinoma, and the application of
Al to diagnostic imaging for benign malignancy differentiation.

PET MRI



DNA

intertumoral heterogeneity

MRl  18F-FDG-PET/CT
intratumoral heterogeneity

heterogeneity
FDG-PET MRI FDG
Al
FDG-PET
(SUVmax ) MRI (ACR-BI-RADS
)
Al
training, validation, test
MRI deep learning
Al
2,400
Luminal A Luminal B TNBC
(basal like)

SRTDIENDHD 20
REAR 25 % U (3 FERER Rl RER

AERRE%Z LIELIEHS
TEER - BESRT AR TEET - BESRT AR PR/ MR - 555730

r2Y/% |4 BEHMRITwashout

Rim enhancement
AREBIRIE - T2WIR(ES
FDG{ESEH FDGH % FOGHR A% FDGHE A%



(SUVmax=1.9+ 0.9)

SUVmax=3.2+ 1.3 (p=-006)
luminal
FDG-PET
2018 107
FDG-PET SUVmax
Prognotic Stage (AJCC 8 ) SUVmax
Stage 1, (p=.00001) 1

Prognostic Stage  FDG-PET

Prognostic Stage (S,:,JZaT,?X

IA 45 2:85
IB 36 2.96
A 17 4.62
1B 3 7.80
A 2 6.05
B 3 4.50
{[® 1 20.0
TNBC
63 1
Aggressive type BL1, BL2, M, MSL  non-aggressive type IM,LAR,
UNS SUVmax, washout, rim
enhancement
1

st f B2 f v s M [LAR | UNS

TNBC
TILs
Al
Al
143 457 97 480 deep
learning GooglLeNet Al 3
75 49 1

Al



Al

| ROC ﬁfﬂﬁ
f‘g““‘i/// | Al
W - I
gw‘ 1* 58.3 76.6
. . 86.1 64.6
| § 917 60.4
Al 95.8 87.5
U
Al
Al
heterogeneity
Al
heterogenity

Al



4 4 0 1

Fujioka Tomoyuki Kubota Kazunori Mori Mio Kikuchi Yuka Katsuta Leona Kasahara Mai Oda
Goshi Ishiba Toshiyuki Nakagawa Tsuyoshi Tateishi Ukihide

Distinction between benign and malignant breast masses at breast ultrasound using deep learning 2019

method with convolutional neural network

Japanese Journal of Radiology -
DOl

10.1007/s11604-019-00831-5

Fujioka Tomoyuki Mori Mio Kubota Kazunori Kikuchi Yuka Katsuta Leona Kasahara Mai Oda 26

Goshi Ishiba Toshiyuki Nakagawa Tsuyoshi Tateishi Ukihide

Simultaneous comparison between strain and shear wave elastography of breast masses for the 2019

differentiation of benign and malignant lesions by qualitative and quantitative assessments

Breast Cancer 792 798
DOl

10.1007/s12282-019-00985-0

Fujioka Tomoyuki Mori Mio Kubota Kazunori Kikuchi Yuka Katsuta Leona Adachi Mio Oda 9

Goshi Nakagawa Tsuyoshi Kitazume Yoshio Tateishi UKihide

Breast Ultrasound Image Synthesis using Deep Convolutional Generative Adversarial Networks 2019

Diagnostics 176 176
DOl

10.3390/diagnostics9040176

3 0 3

Kazunori Kubota, Tomoyuki Fujioka, Mio Mori, Junichi Tsuchiya, Ukihide Tateishi

Clinical value of 18F-FDG PET/CT for staging elderly and young women with preoperative breast cancer

ECR 2019

2019




Kazunori Kubota, Tomoyuki Fujioka, Akira Toriihara,Yukihisa Saida, Ukihide Tateishi

utility of 18F-FDG PET/CT and MRI imaging findings for predicting the clinicopathologic subtypes of triple negative breast
cancer

ECR 2017

2017

Kazunori Kubota, Tomoyuki Fujioka, Mio Mori, Ukihide Tateishi, Yasushi Kaji

Prognostic Staging: the new method for staging breast cancer

RSNA 2019

2019

(Fujioka Tomoyuki)

(60771631) (12602)




