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Radiomics

SUAIHORE CTHOPET. MRIZGZE D EER M LK E (400+) DEE

pIETRESEEE Eo i fa

LI=Db. ZEDHFMNSRE (BF) DRBEZTTRRNCEGEBZREISHETH
%, “Radiomics” involves the high-throughput extraction of a large amount of (400+)
quantitative features from medical images of a given modality (e.g. CT, PET, or MR),
providing a comprehensive quantification of the tumor phenotype.

A 4B

B#C

Feature A Feature B Feature C

[CIEES
Image

FHF F5EEG

FHEH

Feature F Feature G Feature H

LEZED) BHE
Feature D Feature E
I 2]
Feature | Feature J

STF SR & B REHE

Feature Extraction in “Radiomics”

Eif2 Image

fES it Tumor Segmentation
H#¥h H Feature Extraction
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Intensity Shape Texture

« E#{E Mean « ¥ Surface area . Gray level co-occurrence matrix contrast

+ 1Z#{F#% Standard deviation « {K%& Volume

Gray level co-occurrence matrix entropy
Gray level co-occurrence matrix homogeneity

. = L P til &
254 )L Percentiles + RMEEIRTELL Surface to volume ratio  Neighborhood gray tone matrix coarseness

« ZHEFHT AR Root mean square
+ FEE Skewness -~
« R Kurtosis « BXEE Compactness

+ I hOE— Entropy « BRET Sphericity

« & KE Maximum diameter . Neighborhood gray tone matrix busyness
. Gray level run-length variability

Gray level zone matrix intensity non-uniformity

Margin
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Dimension and Shape Features

E#& Surface area

{A%& Volume

F M &{RFELE Surface to volume ratio
A ZE Maximum diameter

ERZ & Compactness

BRKE 4 Sphericity

BRE D A t9%4% Spherical disproportion
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Texture Features
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Texture Features

= R#fist & Higher-Order Statistics

BEVEIL-RILILDOBRXEHRELRL. £
D—FME. AR, AV ANELEEZRET

i %A%, calculates how often a pixel/

voxel of gray level i occurs relative to
pixel/ voxel j in the horizontal/ vertical/

diagonal plane

Gray level co-occurrence matrix contrast

Gray level co-occurrence matrix entropy
Gray level co-occurrence matrix homogeneity
» Gray level co-occurrence matrix energy
» Gray level run length non-uniformity
* High gray level run emphasis
Low gray level run emphasis
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Workflow of Radiomics

Signal Intensity Distribution
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Feature Analysis Robustness and Redundancy Tests
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Semiautomated Tumor Segmentation
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Moderately
hyperintense
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http://akitakennanct.kenkyuukai.jp/images
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Dual Energy CT - Acquisition Techniques

p
Source-based technologies Detector-based
80kVp No mis-registration
140kVp é é 9: i Zf
Dual Source kVp Switching ~ Spectral Detector
single source-detector
| Radiographics 2017;37:1955-1974 with dual-layer detector )

With spectral CT, No need for ...
prospective selection of dual-energy protocol,
thus no change in clinical workflow
Presented by Oyama-Manabe N, et al. at RSNA 2018

Spectral Based Image| Material-specific information

| Conventional | +

Conv.
120kVp image

[HU]

SBI.: spectral based image, conv.: conventional image, VM: virtual mono-energy
Zeff.. effective atomic number, VNC: virtual non-enhanced

Possible for retrospective analyses

Presented by Oyama-Manabe N, et al. at RSNA 2018
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VM for better contrast

HU attenuation curve of iodine

Conv. 120 kVp = VM @70 keV

CT value (HU)

/0

40keV  50keV  60keV  70keV
350HU 239HU 173HU 134HU Oyama-Manabe N,
SD: 28 SD: 25  SD: 256 SD: 25 RSNA 2018

For a patient with renal failure

¥ \ - ¥y
- L

~ Contrast 10m|

W UM

Conventional 70keV 60keV 50keV
108HU/SD:13 106HU/SD:11 135HU/SD:12 185HU/SD:12 270HU/SD:12
70's male, BW severe renal failure, 3D with reduction

N 53kg, post David

operation

sCre 3.1mg/dl,
eGFR16.2

. 4

of contrast media
is possible!

Presented at RSNA 2018

|

With 10ml, the patient
did not worse the renal function.

Oyama-Manabe N,
RSNA 2018
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by courtesy of Marco Durante, Ph. D.
University of Trento, Trento, Italy.
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2D to 4D
Photon to Particle Beam
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Kwon J, .. Shirato H, et al. Nuclear Inst. and Methods in Physics Research, B2018
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o IMEHRZWT & BETIRAE A A b7 [BEERBERSTIRAE image-
guided radiotherapy] > [EFEBIETIR AT real-time tumor-tracking
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time adaptive radiotherapy] I[ZEAFA DD B,
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real-time tumor-tracking radiotherapy
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Real-time Tumor-tracking ~ RGPT
Radiation Therapy: RTRT
D

}’ n Real-time-image gated
: Proton Therapy
(RGPT)

Spot scanning
Proton Beam Therapy Y 5

D EHMHFRIAGRRESEE

Il rights reserved. 3

18



2019/7/16

37

ItEEXFRIE BEEHETFROERE
R BB S TR e RRERRE

RS Fia
FEMECBCT

R——55X (SFinERRRERE)
AE—T A4 BEEED

EXERREERAERFE L & —
D7 TFDAICEHEE

(@fiss mememmr=aI0750

19



