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Dual-energy CT (DECT) I, REEEL SEEEORL AL F - L NV DXfR%E
U CHER S Y E o Rk 2 8-l 3 2 iR EZ Wi ©» 5, 20054812 25 B dual-source
CT &5 L CERRIICERL T 4. ZDHEbIk4 777D DECT 235 < W CERRBS 1T
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Today’s Contents Dual-energy CT (DECT)
+ DECT |ZRERER B UTISER SN TN
1) Features of Dual-energy CT HRERBEIERINTS
. PA B — o 78 > 7 E
2) Differentiation between benign and malignant lesions DECT 3%k single-energy CT (SECT) THEBLNL &
X . BEB52HTES
3) Evaluation of lung cancer characteristics
+ SECT I8 —DXBITRILF— (e.g. | 20kVp) THRETS
4) Correlation with FDG-PET/CT (e-g p) TR
5) Therapeutic response assessment and prognostic prediction H
6) Thymic epithelial tumors %
0
Photon energy
3/50 4/50
Dual-energy CT (DECT) Types of DECT in clinical practice
- DECT R ERLUTEAINT S  Dual Source CT
. . . a N * TwinBeam Dual-Energy CT =
* DECT 4¢3k smgle_energy cT (SECT) TRRSNEVE The 120 kVp X-rays from one tube are separated into two effective energy
B5B22NTES spectra using gold and tin split filters.
* Rapid kV switching CT - =
« SECT [ZE—DXB T RILF— (e.g. | 20kVp) THRET S The CT scanner alternates between two different kVp settings of X-ray beams
rapidly during the scan.
DECTI3 248380 B4 2 XM T 1 ILF — = * Dual-layer spectral-detector CT =
(e.g. 140kVp and 80kVp) ¥ A\ THRE H kv Two different layers of the detector can simultaneously register two different
2 High kv energy photons.
: * Photon counting CT - [
80 14¢
Photon energy
5/50 6/50

What are the advantages of DECT?

* Monochromatic spectral imaging

(RBEBXRER) e e

evabzation of lun

BrJ Radiol. 92:20180734, 2019
Iy adeanced

Beam hardening artifact & metal artifact §

Radiation dose & o

Quantification #

{&keV Monochromatic &g

o FRENRDIEF R R 1R

« Beam hardening artifact 4%i#55
-« BPTY >/ SR E A A

What are the advantages of DECT?

* Monochromatic spectral imaging BrJ Radiol. 92:20180734, 2019
i

(REEEBXRER) Vil rdmounoraete Wathol

wation of lung cancer

Beam hardening artifact & metal artifact $

Radiation dose % —

Quantification 4

* Material Decomposition
Fat
Calcifications
lodine

BOKVPDCTIE (HU)

140KVpOOCT{E (HU)
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DECT imaging technique
* Monochromatic Spectral Image

* Spectral HU curve
can be used for material differentiation

* Virtual Non-constrast (VNC) Imaging

Lung Perfused Blood Volume Imaging (LungPBV)

LungPBV 9MTe-MAA fififl 7% > > 7
I k\_‘ - ()
g
v Ener;vohlx-ravl‘k“e\/) e
9/50 10/50
J Comput Assist Tomog. 44:578-585, 2020 DECT im ag in g techn |q ue Parameters obtained from DECT
Assosmen: n Chranic Thromiboembolic
Pulmonary H 3 by Quan e Paramaetens of " o N e
b Cdenprtid Tormogranhy % a Dual-Phase (Arterial and Venous Phases) lodine-related attenuation (IRA), lodine-related HU {IHU)
! rtract anhanced OT HU measured on iodine-enhanced images
+ lodine Concentration (IC)
E CT scanner 128-row DSCT ioding content measured on iodine-enhanced images
¥ + Normalized IC (NIC)
kY, EOR VAN dEC 0Ky IC in the lesion normalized to the IC in the aorta
mA AEC + lodine Volume (IV)
u Collimation 0.6 mm mean 3-D IRA of the tumor
- « AEF
! Rotation speed 0.285 sec Arterial enhancement fraction as a ratio of iodine
. lodinated Contrast 96mL/ 24 sec uptake in the arterial and venous phase
Material
——— saline Flash 20mL / 5sec © AHU :
e Phsse 1) Bolus Tracking Slope Rate of spectral HU curve  =* tivoin
rterial Phase o A = the dlfferlencel o{f cr :aolkuevat i
" — wo energy levels (e.g. 40keV an
Venous Phase (VP) 2 min after injection 100keV)
3 @Nagoya University Hospital -
- + Effective Atomic Number (Z,)
+ Electron Density (ED)
11/50 12/50
DECT imaging technique DECT imaging technique
SOt At 60iE LB
W/D adenocarcinoma M/D Squamous cell carcinoma
13/50 14/50
DECT imaging technique  Parameters obtained from DECT Summary 1
lodine-related (IRA), lodine-related HU (IHU)

Dual-Phase (Arterial and Venous Phases)

contrast enhanced CT HU measured on iodine-enhanced images

lodine Concentration (IC)
iodine content measured on iodine-enhanced images

CT scanner 128-row DSCT
Normalized IC (NIC)
kY E0RVENES Ol IC in the lesion normalized to the IC in the aorta
mA AEC lodine Volume (IV)
Colimation 06 mm mean 3-D IRA of the tumor
- AEF
Rotation speed 0.285 sec Arterial enhancement fraction as a ratio of iodine
lodinated Contrast 96mL / 24 sec uptake in the arterial and venous phase
Material
saline Flash 20mL / Ssec © AU :
Bolus Tracking Slope Rate of spectral HU curve |
Arterial Phase (AP) | apout 20-25 sec after injection as the d'“e"le““’i °fa‘;z':eva‘ LA
Venous Phase (VP) 2 min after injection two energy levels (e.g. 40keV an,

100keV) i, A
@Nagoya University Hospital ——

Effective Atomic Number (Z,q)
Electron Density (ED)

+ DECTIZ2FEHN R HXFE L IILF—(B¥ 1 40kVp and 80kVp)
FRVTERT -9 RETS

- REBREeXKRERIEEELICER
« DECTIIMEDMAN TV BusWEEDE E8TES

o A-PEESTEROERIE RN ROTMAVLNEZILH SV
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Differentiation between benign and malignant lung nodules
[ Author [ Year_[Jounral ___] case Number | DECT Technique | sensitivity | pecificty | auc__|

ChaeEJ 2008 Radiology Benign 20 IRAin VP 0.92 0.70 N/A
Malignant 25
HouWS 2015 Acad Radiol Inflammation 25 NIC in VP 0.86 1.00 0.96
Cancer 35
Xiao H 2015 BMC Medical  Benign 42 IC, NIC in AP and VP | Malignant SPNs had significantly
Imaging Malignant 20 AHU in VP higher IC and AHU
LinJz 2016  J Comput Inflammation 43 IC, NIC, AHUin AP [ Malignant SPNs had significantly lower
Assist Tomogr ~ Cancer 65 and VP IC and AHU than active inflammation,
Tuberculosis 31 but higher than the tuberculosis
Gonzalez 2016  Euro J Radiol Benign 23 Z4in AP N/A N/A 0.72
-Perez V Malignant 103
Chen ML 2019 Thorac Cancer Benign 36 AHU in AP and VP Malignant GGNs had significantly
Cancer 78 ICin VP lower IC and AHU than benign GGNs
Zhu LH 2022 J Comput Inflammation 31 AHU in VP 0.96 0.85 0.74

Assist Tomogr ~ Cancer 47

Radiology. 249:671-681, 2008

Clinical Utility of Dual-Energy CT
in the Evaluation of Salitary
Pulmonary Nodules: hi=a

Experencs

Virtual Non-contrast lodine Map

45fhfEE (BHE25, BIHE20) 1I2OWT

» 3—Fey 7 LTEHAILACTHE (IHU)

o B ERCTTERILACTIENZE L
=R CT—-HHCT

T

. BREMDAY I 7MEL LT20HU 23

« THUIE BESR D Bt - BBRCTH S3HAIL
FCTHEE LS RBULUTORED

B
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BMC Medical Imaging. 15:54, 2015

A pilot stisdy using low-dose Spectral T BIERFL NS NE RIS BARAE - BARE L
ing low- - 75 =

and ASIR (Adapive Statistical Rerative LIRMERRLIDE

Reconstruction] algorithm to diagnese

selitary pulmonary nodules

BEMRE DA HUIEIRE O & R IMERHRE
J:L) EL\

J Comput Assist Tomogr. 40:907-911, 2016
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Differentiating non-metastatic from metastatic Lymph Nodes

Rizzo S 2018  Euro Radiol Benign 31 ICin VP Metastatic LNs had significantly lower
Malignant 21 ic

Fehrenbach U 2019  Clin Radiol Benign 47 ICin AP Metastatic LNs had significantly lower
Malignant 53 ic

Clin Radiol. 74:456-466, 2019

Spectral CT and hts specific values in the staging
of patients with non-small cell lung cancer:
technical possibilities and clinical impact

L Febreribach ™1 Kabn
ALIL Maurer . DL Renr®,

g, 1, Headhamn°, K brvs N fromt
¥, Serwitparth

‘ Metastatic LNs < non-metastatic LNs

Non-
Hu X 2021 ) ComputAssist  Benign 41 HUat4okeV 094 0.81 0.91 metastatic =
Tomogr Malignant 33 o 5
Nagano H 2022 AmJRoentgenol Benign 84 EDin VP 0.88 058 N/A o i e
Malignant 33
Metastatic :l I l | = . I
2

Am J Roentgenol. 218:66-74, 2022

Dual-Energy CT-Derived Electron Density for Diagnosing
Mietastatic Medinstinal Lymgh Nodes in Nen-Small Cell

Lung Cancer: Comparison With Conventional T and FOG
PETICT Findings

Metastatic LN

o EREIENESD
« IC 1 Nonmetastatic LN ¥ Metastatic LNISHEEZLL
+ ED i¢ metastatic LN #" 4 &I f&kd -7

Am J Roentgenol. 218:66-74, 2022

Duat-Energy CT-Dertved Electron Donsity for Clagnosing
Metastatic Medinstinal Lymph Nodes in Non-Small Cell
Lung Cancer: Comparison Witk Conventional CT and FOQ
PETICT Findings

Non-metastatic LN

Metastatic LN

EHRISEDU Y\ BROMEOEANEFEENE FELELI-?
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Summary 2 Evaluation of lung cancer characteristics
fear | Jounral Case Number DECT Technique | Characteristics
+ DECT I3ffifseho RBM B WO —BIL D
Iwano § 2015  Br)Radiol NSCLC 61 IVin AP and VP Grade
scLc1
o BEMBELTENI-FEE/ NSA-—I—-EIBRMRELYLET WV LinLy 2017 Clin Radiol NSCLC 53 AHU in VP Grade
Tian S 2202 Medicine NSCLC 253 AHU in VP Ki-67
Yanagawa M 2016 Eur J Radiol Adenocarcinoma 18 ICin VP Hypoxia
+ DECTIREREDIRI I >/ SE L IR I ) >/ SH BB E R
Dewaguet J 2022 Radiology NSCLC 49 ICin VP Hypoxia
CAIX
. 'S.E‘}‘BE}?L Li I) > \wéwpii*za)*ﬁl,\, \7_7] _ l:tﬁz&b\t L*Lfdf\, \ Shimamoto H 2016 Ca-ncer I.maging NSCLC 63 . Vin AP. Local Tnvasiveness
YuY 2022 Clin Radiol Adenocarcinoma 43 Zg, ED in AP Local invasiveness
25/50 26/50
BrJ Radiol. 88:20150224, 2015 BrJ Radiol. 88:20150224, 2015 Clin Radiol. 73:412.e1-412.¢7, 2018
Evsisetion ot ino carow by exhesced sk sowiai 74 « IRA X FFREDGrade (2 1LFE) LM Svalii b iy CHicnc i ke diseoara ot i
concerration and tumaur differentistion concertration and tumour differentiation nem-small cell leng cancer
« Graded < A5 (HLEIME D) e
YRER DIRAIMELS 0 S

LALA04

P/D Adenocarcinoma

P/D Adenocarcinoma ri

27/50 28/50

" Eur J Radiol. 85:1407-1413, 2016
Cancer Imaging. 16:18, 2016 p ’
Bvaluation (:H::m-onal Invasiveness of : B3emUTORXLAONSCLC (it e
. 38 2 ) 2 E 52 . 2 iekine uptake it fumee gene rxper

smalk-sized non-smal cell ing cancers by IRAY 78350 R P2 00 (A IRERM) 02 i s

enhanced dual-energy computed R EARE

tomography

« EMLRIEBIICIRASEL BATREY BE
@ @ G e

MaloHemale () w8 %5 oo

Ase sy @ e e osn

Body weight (k) S0E 573203 07

eSiae mm) 2481 20082 o758

- s - Radiology. 302:448-456, 202

pice () 17769 202555 2067 006 > . )

[re— 5o e w0 <am }D&Lfs'::ﬂglrc?. :rﬁm&" of lnvosive Tumor Fronkin -

-IRA (1) S0 206 S0s 0o = g

Corrected 30-IRA 9401260 850227 6191205 0.001 P/D (G3) - =
Lot imashotumer 06 35 8 6 oow ;“:]E":Cﬂﬁi""mﬂ

Lymph node metastases (%) " s W oo U, (7 Membranous carbonic anhydrase (mCA) IX

)
29/50 30/50

Clin Radiol. 77:e458-e465, 2022 pure GGN fypeﬂ)ﬁrﬁﬂi?& Su mmary 3

_[:Iual-_layw spectral detector CT: predicting the o BUINEERE (MIA) ¥ SR8 (TA) OERIC

invasiveness of pure ground-glass .+ BECTOIC, $HCTOED, Z, 45 A
adenocarcinoma 7 ’ <! 3 5
¥ R Chen®, ¥, P, F, Zhak’ X 1%, X Phass + DECTIZRFMUMED BME KBE ZEEOZEIER

3 Cheng . H. Wy

Minimally Invasive il Invasive A

s EEOBMENTVL BEDECTICBVWTA—FEENMEL LS

+ pure GGNSA 7 DORRRREDZ LN ITH W T BACTIC
B2 EFEESLUVENRFESHERTHITREN

lodine in AP lodine in VP lodine in AP lodine in VP - " .

31/50 32/50
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Correlation with FDG-PET/CT

fear Case Number DECT Technique orrel;
oefficient

Schmid-Bindert G 2012  Eur Radiol NSCLC 27 IRAin AP 0.507 for all tumors
scLc10 0.785 for NSCLCs

Iwano S 2015 BrJ Radiol NSCLC 27 Winve -0.59

Ito R 2017  EurJ Radiol NSCLC 63 AEF -0.446 >2cm

-0.404 <2cm

Baxa ) 2018  Anticancer Res Lung Cancer 48 IRAin VP -0.27

Martin S 2021 ) Thorac Imaging Lung Cancer 21 IRAin AP 0.53

Kupik O 2021  Diagn Interv Radiol ~ NSCLC 57 IRA in late AP 0.133
scLc11

Andersen MB 2022  Tomography NSCLC 22 ICin AP 0.62

FDG-PET/CT®SUVmax ¥ DECTA & WM 5?7 |

Eur Radiol. 22:93-103, 2012

dig s g 71

« BARAEDIRA [2SUVmax Y EDHERE
« PETYCTOREOMBAE C LY ARSI

interstudy interval >21 days

All patients interstudy interval <21 days
33/50 34/50
BrJ Radiol. 88:20150224, 2015 Diagn Interv Radiol. i i -
i— Correlation with FDG-PET/CT
i Tl e e e =
" Schmid-Bindert G 2012 Eur Radiol NSCLC 27 IRAIn AP 0.507 for all tumors
o scLc 1o 0.785 for NSCLCs.
n R=0.24 Iwano S 2015  BrJRadiol NSCLC 27 Vin VP -0.59
o [ rs-0.39 =0.056 ItoR 2017  EurJ Radiol NSCLC 63 AEF -0.446 >2cm
. P<0.001 i -0.404 <2cm
5 h - - 5 = Baxa ) 2018  Anticancer Res Lung Cancer48  IRAin VP -0.27
I . i Martin SS 2021 ) Thorac Imaging Lung Cancer21  IRAin AP 053
é x iz( == Kupik O 2021 Diagn Interv Radiol NSCLC 57 IRAin late AP 0.133
sClc 11
b . Andersen MB 2022  Tomography NSCLC 22 ICin AP 0.62
|
— — . L % « BARAE I IEDAB R, BRARAE 12 & AR
v Wi . EE a RZA oy
< BRI A2 A1 (IR OIRA 1@ - BWAIASOBHOIRAL EEDECTOIREIAIVTILYBEN LS
SUVmax ¥ & D4EM SUVmaxeABB L7\
35/50 36/50
Eur J Radiol. 95: 186-191, 2017 .
g + SUVmaxbA/D ratio (AEF)LARED Summary 4
D S SIS I T R/ SE RS O F RIS A A ry
ey + A/D ratioD B HSH A X DN EB D
Bt Bt e i e 15 ot BN TR « DECTm/ \°5X—5’KFDG-PET/CTO)SUVmaxZWFEEﬂﬁ’t%ﬂui
HRICL->THRYIESDE0H S
o EREIRMEOIRAIISUVMaxt ENAEME Y
o NERHRETIE DECTOAEFIZSUVmaxd ) 130 38l
IENTW S0 S LR
37/50 38/50

Therapeutic response assessment and prognostic prediction

Baxa J 2016 Eur Radiol NSCLC 31 ICin VP Anti-EGFR
AEF therapy

RenY 2018 ) Comput Assist Lung Cancer 32 IVin VP RT or
Tomogr Chemo +RT

Fehrenbach U 2019 ) Med Imaging NSCLC 83 ICin AP Chemo +RT
Radiat Oncol

Aoki M 2016 ) Radiat Res Lung Cancer 74 ICin AP SBRT

Aoki M 2017 ) Radiat Res NSCLC 74 ICin AP SBRT

Tanaka M 2021 ) Radiat Res Lung Cancer 160 ICin AP SBRT

Iwano S 2022 Cancer Imaging Lung Cancer 120 IVin AP Surgery

Eur Radiol. 26:2828-2836, 2016

i Fewm o Uiy § 1 o Pt st i b
[ A Y T
) B Y T ———

L R .
. F — 1

; ug —— -
awr

faf [
on 1

§ o - e Advanced NSCLCIZ3 ¥ 3EGFRIEZE
. 3 E = (Erlotinib)samnmh R4 %
e ; == « Responderld &3 — FEEAKT

Fig. | Boplt ‘::mmm,m..w.m |7 EFRHOI-FEESMERCCHRTR

sccording 10 meciimal trnsvenssl dismeter with 10 % cut-off P

39/50

40/50
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Therapeutic response assessment and prognostic prediction

Baxa ) 2016 Eur Radiol NSCLC 31 ICinvpP Anti-EGFR
AEF therapy

RenY 2018 ) Comput Assist Lung Cancer 32 IVin VP RT or
Tomogr Chemo +RT

Fehrenbach U 2019 ) Med Imaging NSCLC 83 ICin AP Chemo +RT
Radiat Oncol

‘Aoki M 2016 ) Radiat Res Lung Cancer 74 ICin AP SBRT

Aoki M 2017 ) Radiat Res NSCLC 74 ICin AP SBRT

Tanaka M 2021 JRadiat Res Lung Cancer 160 ICin AP SBRT

Iwano § 2022 Cancer Imaging Lung Cancer 120 IVin AP Surgery

J Rad Res. 57:533-540, 2016

i s
3 bl vl o

Vimrpagr by e gt o et

SBRT%47-7:74 NSCLCE#H

* SUVmaxd'@mWEFHTR

 A-RFEENMBEVETFETR

* SUVmaxt &< 0 23— FEE
MEVERLFETR

ek s Y,

SUVmax ! ., lodine density

Histology

Combination
of DECT and PET

KL g e s 0 L. Aty 11, s W 10 1

41/50

42/50

Cancer Imaging. 20:7, 2021

Cancer Imaging. 20:7, 2021

lodine-related attenuation in contrast
enhanced dual-energy computed
tormography in small-sized solic-type lung
cancers is associated with the
postoperative prognosis

L]

o EIcmXT DR E R RFEMMHE
DR BERICTOVWTRE

- BRkiE NIRA. FEBE. TNM stagesd®
BRICELZABRETF

12041

lodine-related attenuation in contrast

L]

cancers is assaciated with the
postoperative prognosis

Sacc, pTioN "

AAC, pT2aND, Corseted 30-IRA 31 AP

39, Recurrence st 13 moh atr obectory

WEFHFR

S90C, pTIOND, 51 month after obectamy

43/50

44/50

Summary 5
- A-FEE

IIMEGFREE D RS

« A-PEERRFMEMEINTSSBRT. FgnFETRAICER

o A-RFEENEVHEEITETR

i< B A

Thymic epithelial tumors

Year Case Number ECT Sensitivity | Specificity
Technique

Chang$S 2016  Eur Radiol Thymoma 28
Low-risk 23
High-risk 5

Carcinoma 9

YanwQ 2018 Thymoma 31
Low-risk 16
High-risk 15

Carcinoma 14

Lymphoma 12

J Comput
Assist Tomogr

YuC 2020 Thymoma 34
Low-risk 16
High-risk 18

Carcinoma 17

Sci Rep

TakumiK 2023 Thymoma 22
Low-risk 11
High-risk 11

Carcinoma 11

Jpn J Radiol

ICin VP N/A

IRAin VP 0.75

AHUinVP  0.82

ICin VP 1.00

45/50

46/50

Eur Radiol. 27:1992-2001, 2017

Nwmr e i G ok bl ey
D T T
peri

low-risk thymoma (type A, AB) (&
high-risk thymoma (type B, B2)
X carcinoma &Y HIA—FEEH BV

J Comput Assist Tomogr. 42:873-880, 2017
lodire Quantification Using Dual-Energy Computed
Tarmegraphy for Differentiating Thyrmic Tumers

JpnJ Radiol. 41:45-53, 2023

e differsntianiang thymic epithefial tumsrt

e bk e M S et b ket St bk e
prbemcreh et s renet

Extract from Table 2.
 WRRT —— O p—

T T T

e e o o
wmils sl el

Waiape 0w

oh i

rgnn aze

clm']

e

EOV haim 248544 T10g47  HIaTa

low-risk thymoma (& high-risk thymoma %>
carcinoma, lymphoma &Y 3— FEEAEW

thymic carcinomald thymomadd
A-FEEH B

ERARED

24
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Summary 6

« DECTIE.O—")R7KIBRRE. /\ (') R 7 KRR RE. RaBRFAE DIERI I H A

o I-RFEER EFBOAFIANIDTIHEINDH NIRRT
FRRAEXC BRI L Y VIR R 7 BRRAED B H° & W MEBR

Conclusion

DECTIZS T MR BOBHICEIMT 2L TES
o FRENAR A2 BASTE
. REM2UT
o EBEOEME - TE
« Staging
- SEEETE
. SEERMRAE
o FHETR

49/50

50/50
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B2 IC B 1) 2 BiRZHT 0 X IIFEVARCEHCT Th b, BMEEMHEZETE 71 b
IV CTHIGZ K E I L OURESRIIRE S v, 2ok alFREoH, MRIO&EI %4 L
EZ THTZ\,

EREREGIC MRURIR 21T 9 IR, a3k 3 2 & IO FELZZH§5 2 L Tlik
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| National Comprehensive
NCCN | Cancer Network®

\

MCCN Clinical Practice Guideli inO {NCCN

Pancreatic
Adenocarcinoma

Version 12023 — May 4, 2023

NCCN.org

sraive NCCN Guidelines Version 1.2023
Pancreatic Adenocarcinoma

tgrh”

CLINICAL PHEBENTATION AND WORKUP
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NCCN Guidelines Version 1.2023 Pancreatic Adenocarcinoma
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. .o NCCN Guidelines Version 1,2023

Pancreatic Adenocarcinoma

CLINICAL PRESENTATION AND WORKUF

. ot e NCCN Guidelines Version 2,2022
N

ICCR n & Pancreatic Adenocarcinoma

ELINCAL PRESEMTATION AND WORKIZP

Conical |
ewsphcion of |
pancrastic
eidance

of st
pascreati:

Auial Imaging.

+ Pancreaiic
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TOnSAtaL oAt

anar
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FAbE4)

e et
Insricours)

PRINCIPLES OF DIAGNOSIS & IMAGING

v Imaging should include dedicated pancreatic CT of
abdomen (preferred) or MRI with contrast.
v MRI is most commonly used as a problem-solving

tool.
Characterization of CT-indeterminate liver lesions
Suspected pancreatic tumors are not visible on CT
Pancreatic CT cannot be obtained (severe allergy to CM)

NCCN Guidelines Version 1.2023 Pancreatic Adenocarcinoma
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MRI as a Problem-Solving Tool

Characterization of CT-indeterminate liver lesions

Suspected pancreatic tumors are not visible on CT

Pancreatic CT cannot be obtained (severe allergy to CM)

fEEEDMRI(EADLCTE)

« Characterization of CT-indeterminate liver lesions

+ Pancreatic CT cannot be obtained (severe allergy to CM)

NCCN Guidelines Version 1.2023 Pancreatic Adenocarcinoma
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FEEEDMRI(EALCTH)

Characterization of CT-indeterminate liver lesions
Prediction of prognosis in patients with liver metastasis

Pancreatic CT cannot be obtained (severe allergy to CM)

9% OMRI

Characterization of CT-indeterminate liver lesions

9/48
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Characterization of Liver Lesions

MRI: HAP MRI: HBP

Characterization of Liver Lesions

AP shunt!? Liver metastasis!!

11/48
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Characterization of Liver Lesions

MRI: HBP

Detection of Pancreatic Carcinoma and Liver Metastases with
Gadoxetic Acid-enhanced MR Imaging: Comparison with
Contrast-enhanced Multi-Detector Row CT

Title page

Conclusion: Gadoxetic acid-enhanced MR imaging had

better sensitivity for depicting liver metastases.
...compared with CT

Motosugi U et al. Radiology. 2011;260(2):446-453.

13/48
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CTEMRIDIFERR RZIREIZRA S S Table

“McNemar and Fish

Motosugi U gy. 2011:260(2):446-453.

Comparison with ECCMs

R RIS & MR s RS EH o
FFEEtER2 M REI<BI 3 % Table
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FEEEDMRI(EALCTH)

- Characterization of CT-indeterminate liver lesions

- Prediction of prognosis in patients with liver metastasis

+ Prediction of prognosis in patients with liver metastasis

- Pancreatic CT cannot be obtained (severe allergy to CM)

17/48 18/48

Metastatic Disease

«» MCCN Guidelines Version 1.2023
Pancreatic Adenocarcinoma

Current Role of Surgery in Pancreatic Cancer
With Synchronous Liver Metastasis

Title page
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Version 1.

v Number er size of liver metastasis

v Presence or absenn~='

o
sull controve\rS\a\..

v Pancreatic cancer location

Zhou . Cancer Control. 2020;27(1):107:

19/48 20/48

Peripheral rim enhancement Absence of EOB uptake

Liver Metastasis??

Peripheral rim enhancement

EOB uptake!?

21/48
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Aberrant expression of OATP1B3 in colorectal cancer liver
metastases and its clinical implication of gadoxetic acid-
enhanced MRI

Title page

65196
Jesions
(©8%)

EOBEY Y ;A K& HT

EOBHR Y iA& %48
ot

&

OATP1B3EEL L

EOB Uptake - OATP1B3 - EOB Uptake +

Pa I. Oncotarge

Prognosis Prediction

EOBERYRAADHEICL S FHROE
(Kaplan-Meier)

OATP1B3HER % Y

Kaplan-Meier and log-rank test

EOB uptake means worse prognosis

OATP1B3 +

017:8(41):71012-71023.

Park SH et al. Onc: 18(41):71012-71023.
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Metastatic Disease

.« MCCN Guidelines Version 1.2023
Pancreatic Adenocarcinoma

Study population

METAATATIE DIBEALE FIRST-LINE THERAPY
—Liver metastasis

|progressise
Surgery [P

EOBEYAHDHEIZ L BFHDE
(Kaplan-Meier)

| = [progressis
PANC 3
[r—
= (Thars
[fveinad
Homogeneous Heterogeneous t
| Pallintres and st supportrem cars®

o | Conides (™ ot possitey
bared oa moleculer proning, 4a clcally indlcaing

EOBHy Y :A#H R EOBHR Y A&
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Noda Y et al. Eur Radi 1(1):276-282. NCCN Guidelines Version 1.2023 Pa
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JEEEDMRI(EALCTH) fEEEDMRI(EALCTE)

- Characterization of CT-indeterminate liver lesions
- Prediction of prognosis in patients with liver metastasis

- Pancreatic CT cannot be obtained (severe allergy to CM) + Pancreatic CT cannot be obtained (severe allergy to CM)
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Resectability Status Assessment of Resectability
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Image Analysis Image Analysis

Vascular involvement Resectability
= Celiac artery v No tumor contact v Resectable
= Superior mesenteric artery v Solid soft-tissue contact < 180° v Borderline resectable
= Splenic artery v Solid soft-tissue contact > 180° v Locally advanced

= Common hepatic artery v Narrowing/occlusion

n VOIVe me,
PoOsitjy g

= Portal vein
= Superior mesenteric vein
= Splenic vein

Noda'Y et al. Abdom Radiol. 2022
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Vascular Involvement

Resectability

Parameter

[ [ ruae

Celiac artery Portal vein R BR
Reviewer 1 0.75(0.64,0.84)  0.75 (0.64, 0.84) >.99 Reviewer 1 0.68(0.57,0.78)  0.59 (0.48, 0.70) AT All patients (n = 82)
Reviewer 2 0.75(0.64,0.84)  0.75(0.64,0.84) >.99 Reviewer 2 0.50(0.38,0.61) ~ 0.51 (0.5, 0.76) .96 Reviewer 1 65(79%) 16(20%) 1(1%) 71(87%) 10(12%) 1(1%)
SMA SV Reviewer2 56 (68%) 21(26%) 5(6%) 66(81%) 11(13%) 5 (6%)
Reviewer 1 0.75(0.64,0.84)  0.75(0.64, 0.84) >.99 RBvTeWeH 0.80(0.70,0.88)  0.58 (0.47, 0.69) 49 K value 0.55 (0.39, 0.72) 0.48 (0.23, 0.72)
Reviewer 2 0.75(0.64,0.84)  0.75(0.64, 0.84) >.99 Reviewer 2 0.59 (0.48,0.70)  0.69 (0.58, 0.79) 31 Treated w/ NTx (n = 38)
Splenic artery Splenic vein -

Reviewer 1 27 (71%) 11(29%) 0(0%)  32(84%) 6(16%)  0(0%)
Reviewer 1 0.82(0.72,0.89)  0.69 (0.58, 0.79) .25 Reviewer 1 0.89 (0.80, 0.95)  0.71(0.60, 0.81) .06 N

Reviewer2 24 (63%) 11(29%) 3(8%) 29(76%) 6(16%) 3 (8%)
Reviewer 2 0.67 (0.55,0.77)  0.67 (0.56, 0.77) 96 Reviewer 2 0.72(0.61,0.82)  0.66 (0.55, 0.76)
A K value 0.50 (0.28, 0.72) 0.34 (0.04, 0.64)
Reviewer 1 0.88(0.78,0.94)  0.75(0.64, 0.84) 49 il (R (0 =<2)
Reviower 2 e | e | o Reviewer 1 38 (87%) 5(11%)  1(2%)  39(89%) 4(9%)  1(2%)

Reviewer 2
K value

32 (73%) 10 (23%)
0.60 (0.35, 0.86)

2(4%)  37(85%) 5(11%)

0.62 (0.27, 0.98)

2 (4%)

Note.~ Data are
SMA = superior mes

nder the receiver ope
teric artery, CHA

dence interval in parentheses.

common hepatic artery, SMV rior mesenteric ve

adiol. 2022;47(8):2¢

Resectable Disease

= MCCHN Guidelines Version 1.2023
Pancreatic Adenocarcinoma

Case. 71-year-old woman

MRI

RESECTABLE TREATMENT
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Locaty stvanced
CHA invasion was ehbe [P

pathologically proven [Ap—
(FAHCA)
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Resectable Disease

+» NCCN Guidelines Version 1.2023 |
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RESECTABLE TREATMENT
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No contact Hazy attenuation <180° Hazy attenuation >180°
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NCCN Guidelines Version 1.

Solid soft-tissue
contact <180

Increased hazy
attenuation contact

Solid soft-tissue <180°

Solid soft-tissue >180"

Vessel narrowing

Noda Y et al. Eur Ra

40/48
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Less experienced reviewers

More experienced reviewers

Fellows
3-5 years of experience

Bord-certified radiologists
7-13 years of experience

: no tumor contact

: increased hazy attenuation/stranding <180°
: increased hazy attenuation/stranding >180°
: solid soft-tissue contact <180°

: solid soft-tissue contact >180°

: contour irregularity

Results
Diagnostic Performance for Arterial Invasion

w/ NTx: AUC, 0.96 w/o NTx: AUC, 0.98

ROCHH##

al. Eur Radiol. 2023

41/48
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Hazy attenuation
<180°
Hazy attenuation
>180°

Soft-tissue <180°

Results

Diagnostic Performance for Arterial Invasion

Sens. Spec. PPV NPV Sens. Spec. PPV

100% 85% 38% 100% 100% 93% 33%

100% 90% 47% 100% 100% 93% 36%

100% 90% 48% 100% 100% 93% 36%

Soft-tissue >180° 60% 97% 64% 96% 83% 97% 48%
Contour irregularity 40% 98% 60%. 95% 33% 98% 44%

Note~PPV = positive predictive value. NPV = negative predictive value

. Eur Radiol. 20

w/ neoadjuvant Tx w/o neoadjuvant Tx

NPV
100%

100%
100%
99%
96%

Hazy attenuation
<180°

Hazy attenuation
>180°

Soft-tissue <180°

RERIS

Diagnostic Performance for Arterial Invasion

Sens. Spec. PPV NPV Sens. Spec. PPV

100% 85% 38% 100% 100% 93% 33%

100% 90% 47% 100% 100% 93% 36%

100% 90% 48% 100% 100% 93% 36%

Soft-tissue >180° 60% 97% 64% 96% 83% 7% 48%
Contour irregularity 40% 98% 60% 95% 33% 98% 44%

Note—PPV = positive predictive value. NPV tive predictive value:

Eur Radiol. 2(

w/ neoadjuvant Tx wlo neoadjuvant Tx

NPV
100%

100%
100%
99%
96%

44/48

Discussion

This means...

10 Pathologically Proven Arterial Invasion Positive Cases

’

Solid soft-

Solid soft-

Solid soft=
tissue
contact

<180

Solid soft-
tissue
contact

<180

Solid soft-
tissue
contact
<180

tissue
contact
<180

Solid soft-
tissue
contact

>180

Solid soft-
tissue
contact

>180

Solid soft-
tissue
contact
>180

tissue
contact
>180

\ Diagnosed as potentially BR tumors

Al-Ha

Solid soft-
tissue
contact
>180

Solid soft-
tissue
contact
>180

al. Radiology. 2014;270(1):248

71-year-old man

Axial CT image obtained after
neoadjuvant chemoradiation therapy
solid soft-ti

shows ue contact <180

to superior mesenteric

Solid soft-tissue contact <180 -
resulting in R2 res

Continued NTx
might be
considered!?

CA19-9: Pre NTx, 379.3
— Post NTx, 318.2 U/mL

rtery (arrow),

45/48
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Saratoga Race Course;NY
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Prostate Imaging-Reporting and Data System (PI-RADS) ZFi AR MRIIC 5\ THRKIR
ORI N oo E R Pt LR — P O L Z HRy & L THRIB X 1. 2019 41 5
& % version 2.1 (v2.1) 235K I N T\ 5%, PI-RADS v2.1 X W T3 % C & THIAZ
ORI EEREZECEECEM TR ifEINTEY, ERICBT 22 -7y
I O PE R (Active Surveillance) D)5 D 0] W 7r &I B> CEE A E A R
7L T3, 7, BIZIRERER O MRIIC X 2 BHHZHIC B\ T Prostate Magnetic
Resonance Imaging for Local Recurrence Reporting (PI-RR) 23ZIEI NTE Y, L K —

P OEEE(L A ST 2, ARG T3 PI-RADS v2.1 125D W 72 iV MRI D 3651 35 1F
ZHRA VN ERFICOWTHHT S L L b, PI-RRZHWAFHEZHHIC O WT D ffHic
WS %,
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RERFRFREFZRAER REKREGRDHPHERARBE

hER

510 MEBER S 2023F10A6R

AKBOAR

BISLERMRID R % 5% & B B 5T
PI-RADS version 2.11Z & 2 Bil 3Z BR%E 22 B
PI-RRICE BRI ARER L

1/22

2/22

PI-RADS version 2.11Z# 1+ 82;

o T2
— M+ DU EB1IDDETS HEE (EAKET and/or KIKET)
- RAFARE S 3mm RFAAF¥ vy THL FOV12~20cm
- ERHERE A E < 07mm AREFME =04 mm

- RERGRERG .
— high b-value DWI(b 2 1400) A3 -
— ADC mapD{ERKIZI[E b= 0-100 & b = 800-1000 DFBH A HEEHE N
- RFARE S 4mm RFAAFvyTHL FOV16~22cm
- EASH#EEE < 2.5mm

* DCE-MRI
— 3D GRETORH. 158 U T DB R EZ it
- RSMRE S3mm RSARFryTHL BRHARE < 2mm

ADC map DWI b = 1000

cDWI b =1500

cDWI b =2000

{ R DRI, E@&5t£§ﬁ'—f’ﬁ%§éﬂf“éb\(ﬁl:bfﬁ)éﬁiﬂ?—é}

Turkbey B, et al. Eur Urol. 2019;76:340-351.

ARLIRMRISER S EH ?

DROBFENICEEOSDINIBECRHENT
MRI e S 588, aE MR ES{CERMEShat ?

DRI 77-ME o S EGA T O [0 5 MR MO CH RSN £
SEAFE] (MR THSARERRENT FELLERRAEE] O THTRG
MECRY, R RROB SRS OMRE ERE LA MR S TR MR
HTEABIAETE,
(MRS < 2. TEFA0ME 6 (C), AR : 87N (12115))

ERBEHAFS/42 20215 H3kk SFEHR

+ Multiparametric MRI&Biparametric MRICE2 BTHEIC K E1 2 (L7320
- BEEEMZDEBRENELFRL BHEENMETIHERLH S
c BEROLBOREERFEREMAIZS0LHENE LD
Kang Z, et al. Am J Roentgenol. 2019;212:357-365.

Choi MH, et al. Am J Roentgenol. 2019;212:839-846.
Gatti M, et al. Abdom Radiol. 2019;44:1883-1893.

3/22

4/22

PI-QUAL

.

BIIZAR D multiparametric MRIDE & Z5EX B D 27 TEEE
TS8R . IRECEERIR . ¥ 1 FSvUER DTN Z hbidiagnostic qualityZ ifif=L
TLANEINETEL . ENOERELTRATERET S

Table 1 - Assessment af the diagnestic quality of mpAtRl scans using the PI-QUAL score.

PHOUAL scrwe Criteria
1 All mpMRI sexoences: are bekove the s standand for dugsostic quality
2 by cxom ] sepreroe i o skl diagron 1o

oy
1 A heua, T MK bequierics 1k peih aré of atceptable dlagnontic quaiity

MK soqurnions are indepes
wrquences are of egtimal

il of upiinal disgnestic qusliy
ity

* Therrders rrports shiuld not indherde Pty Imagssg-Seponting and (ata Sysem |H-RADS) i Lkt sooers

Giganti F, et al. Eur Urol Oncol. 2020;3:615-619.

PI-QUAL

+ P-QUALRIZ D EWIEEPI-RADSHT I —DHEEEM—BEN T
Girometti R, et al. Eur J Radiol. 2022;150:110267.

+ PI-QUALRI 7 AYMEWLNEEPI-RADSAT T —3DEIEN E<HY | ERIRIAF ERZH
ERTRESNDEH DPPVHELY Brembilla G, et al. Eur J Radiol. 2023;164:110849.

+ PI-QUALRIT7 AMEULEF T 0I5 38 35 Wi Tupstaging (T2 - T3a/T3b) &72 HEH)
BB Windisch O, et al. Eur Urol Open Sci. 2022:47:94-101,

THLEEDMRIERE T D ENHED
BRHCERBRT OV T ISBETRAIR

5/22

6/22

PI-RADS version 2.1

+ PI-RADS (Prostate Imaging—Reporting and Data System)
- RIERERSNIEZRITOES
- FELR—rOEEL
— B&ERB9AE BFE (clinically significant cancer) DARHEFSE DA L
* 2019%F(ZETEM, version 2.1&% 7=
- BRERIIERRE: LTOSEDAER10%H-3E
— Gleason score 78L.E
- A0S mLLLE
— BIZIRSMERES

Turkbey B, et al. Eur Urol. 2019;76:340-351.

PI-RADS version 2.1

T2, MEEERTAE (W) | EH S A FSYIMRI(DCE-MR) D3DERERIZ
BLWTRATZEREL. ThOERELTRERILGATIV—ERET D
PI-RADSHT T —ISERER A BEDFET SR DB EIIEL TRIETR
hd

— PI-RADS 1: Very low (clinically significant cancer is highly unlikely to be present)

— PI-RADS 2: Low (clinically significant cancer is unlikely to be present)

— PI-RADS 3: Intermediate (the presence of clinically significant cancer is equivocal)

— PI-RADS 4: High (clinically significant cancer is likely to be present)

— PI-RADS 5: Very high (clinically significant cancer is highly likely to be present)

Turkbey B, et al. Eur Urol. 2019;76:340-351.

7/22
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FOE 3 RS

DB OT2REAG AT HIERE

%

TE DT8GR T HIEH#E

Score 1 Score 2 Score 3 Score 4 Score 5 Score 1 Score 2 Score 3 Score 4 Score 5
L — -
Ere—p— Scorel  EROBEEL FIXAHTRECABARIETAS DT SEH (R BRI TIRIEARH)
Score 1 H—UBEES (ED) e < \ AR 7
score2  ARIR/IBROEIESIR FEUEAMEORFEEE DL GEREHRTHR) B
Scored  FE—ESEL. FEIXRBOBNEROREREIEE S, Ff=(Escore 2, 4, 5E5 e e e AT g
ccorc BT B IR B 6 BEA o A R ORI D P sl B E (X U I Scored  LUXBBEVERIFHIMT, H—BRSELEER . AOBAELSmRHOLO
Score DN (ocored ERVCRA T Een pLE O DN SRk L B TS a0 score5  Score ALFURTRARZLSm b EOS 0, FF AW AGRILEAN & B/ ZHARNETT 6O
9/22 10/22
= = H 3
{ERGRERG AT HIE HEE
DCE-MRIZ O J7HIFEE#E
DWI
ADC map
Score 1 Score 2 Score 3 Score 4 Score 5
TR BT pap
Score1  ADC map, high b-value DWIIZ TRE{E S AL VG D) () -
Score2  ADC map THRIR/AZR DIES S8, 5\ D/F f=(Fhigh b-value DWITHRIR/HERDIEE S5t DR B TR
Score3  ADC mapC (5 BATIT R4 E 275 5) IR OIEE S, 712/ =I$high bvalue DWITIRBH OB E St Bt EETAEANRAREY S P E RN RE RS LT AT O A
(ADC map CEBRIE(S S &= (Ehigh b-value DWICEBRE S ERLSHA. MBS IHEEBI=A/LY) BTOBBERE—BUAVNUEAE. SRIEOELHET
Scored  BOABELSRBHDADC map TR L1 EHEE S L. 1 high brvalue DWITEHBHIE S ERT 6D Bt ETAEMNLREELYL RS ERREICRREOEENRERL, AOTIARHE O
Score5 Score ALFIHTRATREL scmbl EDR0. EHEBEAEHTIIRSER/ EMERERT 60 BRTHRTSRDLLRRLBELD

11/22 12/22
PI-RADS version 2.1: 473 )—&Z 7 ILT U X L R B ZETLMRITRETESEIFRSAL
} 243 B « 2HEEHITOPI-RADS version 2D ERERIIF EZDBH R
| KBAM® MR oce-vRIP-RADSATY— [ T2AREE SRR DCE-VIRI _PI-RADSHFTY— — HTTU—3LULEBIELI-IBA, 46.88%DMHURH AT HE
E A Gy ! E AS"V Any E Lee MS et al. AIR. 2018 211: 114-120.
N e : 2 2 A - - HAZPINENE, BRI HIEHBTEORB. Gleason ScoreAHELVEEFMRITH
3 Any = il HEhIKMEALSHS
i3 ) B = ] 2 Lee MS et al. AIR. 2018 211: 114-120.
4 Any Any 4 5 Any 4 van Houdt PJ et al. ] Magn Reson Imaging. 2020 51: 1235-1246.
5 Any Any 5 4 Any Any 4 Norris JM et al. Eur Urol Open Sci. 2021 30: 16-24.
5 Any Any 5 o #B&EEPEYIZcribriform patternfB AL DFEIEMRITHH SN KW EDFRE N H D
BRTHELHD Truong M et al.J Urol. 2018 189: 106-13.
Prendeville S et al. J Urol. 2018 200: 104-13.
[ DRI ISIEECRIRR . B ATIEILT2543R & A dominant sequence&75% J © FERELE  BHAOERE OB IBEINIKNVEELHD
13/22 14/22

.

.

.

.

BiI 3 BR¥55% #& (Mucinous adenocarcinoma)

HIIZARE D0.1~2%% (5 ST
TREAICEVNTHRN LFUNEZD25% U LE EDHILDEERSND,
T2ERB THIESERT e BL,
Y53

ADCIE FZREGELMEEA SN

— b=1000%2 EDILERIAFREE TIEHIES L7325 (T2 shine-through)
DCE-MRITRBRUTEFIRERLSD

D TIEABEDATLIRERERFDES

Yamada K et al. Abdom Radiol. 2019 44: 1261-1268
Chang JM et al. Br ) Radiol. 2008 81: 907-915

DWI b = 1000

PI-RR

Prostate anlr Resonance lmaging for Lontkmmm
el Guidelines on

Magnetic
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SRRk S

FREBOIER MRI ICB LV THERMARES K1) = Mgkl &
Gd-EOB-DTPA BENERED KD LREICHRZhEH ?

FMRSNRIEA R Y =7 L&A HGA-EOB-DTPAL Y L #EE S W 2 MBS L ORI

o BEOFEENZELETLTIVWIHECBEOFEENELET 258
o FMEEOZMZEENEL T HE

o FHRIBEROERHNEBNTH SHE

o FFfBEEHICEVIRELYIRREERZ LS LEERT IHE

o  LETDEOB-MRITENREICH 1S 5 —@MMFREHAE C135E

o FRELUADESRESRCIREE H b TEET 2HENH 555

ps: radiology-sys.jp/Jr ‘quideline/dic i lmaglng gulde/mes 2021.html
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MREANRIES B U =7 LEZEIHGA-EOB-DTPAL V) LR I N 2 fERES L ORI
o BEDFHEHENELLETLTVWIBECEEDHELEINEET 255
68 B 7L a—VEFEE

gy TR 515 HEOBIRY A%

& L FRECFRNEOES, 2 FEEBREOES TR

/chrkawa S, et al. Invest Radiol. 2023 May 25. doi: 10. 1097//?L/ 0000000000000990 Online ahead of print.

MRRSVRIES KU =7 LEFAHGA-EOB-DTPAL Y L HRE S W 2 RS L UHRIR
P EEME T 250
SIERTREE 4 L

507 &t

sy Pseudo-washout
Y memcr e s B R R CRE T E AL £ B Y

/chrkawa S, et al. Invest Radiol. 2023 May 25. doi: 10. lD97/RL/ 0000000000000990 Online ahead of print.
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MBREANRMES B U = L¥EEHIAGd-EOB-DTPA & ¥ % HE3E & h B JHRES & UMKIR
o BIRMELOERLPEEMNTHDHE
v EOBMDH KU =7 L2 (0.25 mmol/mL) (M4 EIEEEZEID1/2
v EOBO#5E (0.1mL/kg) (dfBfasNRIEERFID1/2

HOE {n=93) ECA-MRI  HBA-MRI p-value
All lesions (n=93)

APHE 7R {B39) 74 (76} 0.21%
Lesions 10-19 mm (n=33)

APHE 28{84.8) 23 (69.7) 0063
Lesions = 20 mm (n=6{}

AFHE 50 (83.3) SL{E5.00 =099

Yoon JK, et al. Cancer Res Treat 2023;55:939-947.

FRRSVRIES B U =7 LEFAHGA-EOB-DTPAL Y LR s W 2 RS L UHRIR
o FFMFUERINICHLVTRELVLRREZ LS LEERT 5
56/ BlE CRPFEZR

n@ EOBEPIRB[HAD 4 1 2> 7 L FFEEICERY A
¥ P T TR TR A A B Y
Ichikawa S, et al. Invest Radiol 2018;53:191-199.
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v B - FIMROIDBMALL £ %175 HE
HERBANEMEA Y =0 LEFZHINFH.
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ps:, .radiology-sys.jp/jr ‘quideline/dic i lmagmg guidelines_2021.html
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B OISR MRI ICH LV THRRMRES ) = LSk &
Gd-EOB-DTPA BENFHhED LI LH/EICHEAZhEH?

Gd-EOB-DTPAAMIRIARIES K U = v LRl &
o ZMEFFEIEZZHY 535S
o FFHSEOMIREDHA
o FFfRASRRATRICR
o EECTRHMENRIEEEMRITIRESI(C
o FTEBIEFICH T ZHEIREDHE
o [THIIORE 72 IS ATHERRARAE & REMAEEIE AR % R T 254
o JFHES & REICIEEROBEN L BEIFBHETH 2HE

Y HHE I NBRHAED L ORI

4

LZRCBREBE LWEE
£ B BREDHEE

BUTHEE > T B

ps; - ine/di i /magmg gu/delrnes 2021.html

Gd-EOB-DTPAAMEIISNRIES I
o ZIERRERREZ MY B5E
66mAlt BRFEZE

Uz LERE L S HRSNDHES LR

éy@ HBP hypointense nodule without APHE
FICHERIGEE, SHFMAZE (high risk nodule)

Votosugl U, etal.] agn Reason Imaging 2011;34:88:94.
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Gd-EOB-DTPAAMERIANERIE A U = LiESA &
o FHAERE ORIk
v BUNFFRRRSR AT NS & m RIS

) HHES N B RHRES L TR

HDHE

RHEY 2720, FEARAZRRER O FiT el

MRICIE, ETEOBEFMRIZERT 2 2 L& EEBTNE,
Meta-analysis 40% 60% 80% 100%
(Small HCC < 2cm) 92%
L EOB-MRI —_——
Sensitivity 67% P <0.001
ECA-MRI —_—
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employed statistics: bivariate random effects model
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Gd-EOB-DTPASRISSNEIE S 1 U =7 LA & U bHES NBRIES & UHR Gd-EOB-DTPAAMBHISNRIEH K U = LR & U HHER S M BMES £ UHIR
o FRAADME X 7o X FFMIBARAE & RN I BT A 4 51T 2 58 o FERES  FRHCIBER OB K D B E TH B BE
28 tE RIERTRE LS L SORmAHE ARHERTREA L + EOBHEME : R & FLEHEIA50%T > (FH & VFEEANERDER)

— B CIRE A RIFICHIE SN D (MR cholangiography)
v BTEOHEICER L ORESH Y (OMBHR. Bk, W)
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BNEMKFEZE MIHREFEBE

AR PERER

fa%E & JIBAE O HIfREZHT — BN A % huiic —

JHIE I (ZHEE, IHE., FLEHE & 2 25, FRHCHEINZA L IHERZ DZ i< CT & MRI/
MRCP @ 7= 4% &1 K & v, CT DEWZEBISREEE MRIDE V2 v + 7 2+ fiRfElR.
BENRIE D FLRE & IR, BENLE DIREN:. EEOFE, HERMC oMK, EE 2 —v iy
% FEANICEHfiFTRE CH B,

JEE P T R ZE & BN AR O Wi 25 HEE / R EE D IR R HE A 2 53 5 720,
REWZH PR ERL & 5, PEECIIEERIFEEETE R -CIHERFEE, BERECT
13 1gG4 BEEREL AR 48 % S 0HICSER 2 e 2, IgGARELPEREE & 13 B C S ERER D
DFFD % <, AT RIC D EEABETH 5, B L 2W L 2561, IRIERTEH0E I
B KI5 ) & ST [0 D MERE SRS W 2 AT 5 o NRAEE D /K P i 13 A IR 45 i oo FLEA Y
TREBEERNS <, MET L FHANIBENER A S, BEERE CIXEEIME. R
dny AR~ O REFHI S EE & 7 5, IHE I IT@EFE A o JHE LS S IPNB (JHE AN
FLSERIEED) 235 0 . FFAMIEE I3 3 IPNB © % < 13 2 BRI E R 13 L o 33 ©
»5,

ARG T, REMREOFHIERZ FR L, IGEREOBZWICE T 2 HEFRA v b
xRS %,
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15.a0-1700  RONA, HAR AU F AR F 2 s HNARN

. HHECT T2MNCiAA 5 ! Uk PRI Eh i IR 98

i KT
BRERKZE BaRESHEE

W E FR AT X . BRI R4 3 2 BhiliR o Fad& <. R I BRI E IR EE N o B B & L OB
%, FAETBOLIC X D ERA RERRIERZ BT 2 - DMK D A2 O AR OREME 2585 Z L I3 HEL WA, #iRiE
REZEC K S BT, MR & 2B L, BEREAERZIWNS 2 LAH 570, FIZAko b s, &%

ZWNC M IME TR BB L 72 5 25, BHEFIER QYR IERE IZBEHEMCT TH 5 2 L 3% v, 2 DORER
CHEEESFIEL DY 2R ZIE LT, ROBEBEICEITT 2L PEECTH S, 2 2 THRA L, HEEEE
IR % 5E b8 2 BEE A CT TR & U<, O 2507, RO MPAHMm, < & BT Hif, BEE T ifE 5
L0k N EnoE. OFRREIRE. FIRFIROIEER. @< b B TPED BB FEMRO LR, FlRmg, 07 Sk
DOWNHEE IR O IEIR, @FLZLEHEHIROILIR, MIHZE T > ¥ v b (transcalvarial shunts) O¥E - k. ©®
FRTEIR OIRR. OFBENRE. FEEMEIROIER,. ORE NHE oA KL, @R GRASEBIR.
HRIHBEIR 72 &) DIEREZT 5, ShliE. 25 OEREWI R A ~ FIZDW T case based TiF#$ 3,

2. VEHTRIRGYIE 0D Yok i i {5;

é]nf

B
EREBESERKE REHREFFERE

SHSARRRAIE (R E QR 2D 0@E., CTHE—ERL &2, REGRENOFERERE K bDD, %
CoBERE#ELTCVwE, Zhb @%@%IE&FT% LY e~ A A v bR HIE L 72 7R GRS
LADERIBIBRE & BT 5 720 1 bR FE® & 72 %, ADC « dynamic MRI - "F-FDG PET/CT 2 &ic X 5
UH 25 JECH B 28 O T B I FEAR rf‘iﬁﬂ’]ﬁ > CT Hiff - DWIFAEIRIC X 2 HH FERIE DG, ADCIC X 2 RS
R L iR & D8R, dual energy CT DK KeV Hi{RIC X 2 IS EELE. ADCIC X 2 505 BHiR O i5H)
TEFHE, SHZE)E - $HE 131 5 MR bone imaging D A[RETE. dual energy CT - MAR - %7 F 7 7 v a2 Y H{ific
X2WEERET —F 7 7 7 FBR e &3 SEEEER L IC B 1 5 KR 7 Se R @VC“% 5, AFEHRTIE
RSNA2022 12T Cum Laude %52 E L 7= B H #EE I B L TREW 2 ANE Z LI
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3. Mg w2l AM  OmigaPEZE L2 S I lbplisss & <)

I KT
BB N E BB TR AT RRA

R I IS 2> SRR 72 IR IR & CRR A BRI T L T A IEER T H B, HifREZWT L. BRc B0 &1L & EE O
ZA%E XT3 2 L IZWNEETH B, —H T, MIRESEDS  IHERINTHEEROENSL | R T
ZW D Tl VR0, BIERRZ ORIl IC B\ CHEERZET I IER ICEE R &E 2 H > Tw 5,

AEE T, FIREROERZE 2 AL LFZATHLCEEHNE Lz, BIROIEARN R HERE S % D REJHIC
DWTOER, Z L CitEEEDRELwT 2BOEARTH 2MtBOXSIconTiir3, ZDtk, BERDE
i X 22 2 & o - B OBEIGAT R, RIERZ D O BEFEDE TL v o 22T b 72 2 B0 FAR P 728
BGARZ P I LEHEAL TN,

4, WHEXBBWONT X4 527 b 2 WG XBRBYESRY 2 HO 72 G BRElh

i 7=
MK FERZREZHR T BRARBS R E ST

gl X SrENRERR 1< X B Al 4 £ —< v~ 27" (Dynamic chest radiography: DCR) %, 7-10#z & B % 1k®
T RHE CHRES L 72 BB XA BN 5 2> & . fili 0 Ol o0 UG BR 1 £ 5 Xzt (= WiZkfH) o2 bzgHlL ., I
TRENRE - 0 An Il 28T L WHHRZW S 2 T LT3, @A ERITR 2 v 5 2 e e L I
MEEREZEH2 e TE, v vF2 77 4°CT. MRID X 5 A kKBUER Y 27 L2870 < T HEMATRE, &
Vo ek A R R R o T E F, BEEMRAE. BEIIERE, BAGERPECIRE, BlERE D80 7 Lk 4 7o i
TORRESHREINTEY, 5%, I ORIERICHDER Y B PRI THET,

AL, DCROEEAR 72 5B 2 AT X ) 7 4 & O, BARISH L T% £ & T, RSNA 2022 CHE
L. Cum Laude 2%ZE L7=d DT,

DCRIFHAFEDA XA =Y v 7FETH Y BE, RKECKM, 7T ~DOERPFELZICIHEET>TCET, &
W T3 23, R TlE. DCRIZOWTHRIID update b E 2 35, B3 XL 2L SATHATE 5
ERWES,

81



82

RSNA, HARBE U R B E R F R TR AR

5. Dynamic CTZHuD & L= {EE RN B DOV ILFEX Y 7 4 —Hif :
M5 LBl RoR T 5 — AV 2 —

b 52
RAIRFEFER BEHRA

Frin 220, B Y, RHEOBEEY, shE O REEY, nrm BEY, MR B,
YiOHIER?, AV &Y, b XAV, KA OHEY, WE OBEKRY, B Ak

1) BIAZFEZ Bttt
2) BBHMAZED R METHRE
3) BRFMAZF A BT FRARREZ IR

FFREN W ESS (neuroendocrine neoplasm: NEN) 13RI/ R~D MU AR T FRMEE CH 5, FBRFEN
I L DR 3 ERES (neuroendocrine tumor: NET), KL D #fEA 43 (neuroendocrine carcinoma:
NEC) 7 licmansg, HLE NEN i, i, ST 2 LHEfEL 9\, @5 Dynamic CT X &\ 47
R CIRASR O & A $E R 35, RENENRIFE AL DINEC T, BENE~EE T 2B cH 5, HNEN
i typel, 2, 1AM N5, [ NEC OB ) v <2 H NET X U 9 4 X BIERIIAK &\, + 45 NEN (24
) —7RRIER T, 2285 - BB NEN 3 2cm LUTF O KR Y — 78 7' 7 — 7RI A CEIRIAIC TH IMMER R R 2R T,
JFRFERARHTD L HT 2 % MRS, desmoplastic reaction 247 Kb % & T IGHIRE O SR I, Rty o~
RS, BE RIS - JEEh2 LI LIERR® b5, HiEENEN i RO ERE e BRE ., MEREE
32220355, ABCILERENET ZHLE NEN OIRZERTH 508, FTHHILENRE CRRAINDE Z 1%
W, CT THIBTS 2 X 5 2 #EH5ER NEN 13K Y — 7RO R R 2R3 23, NEC Clifips L [RtkoE<d 5,

6. MEMNBEICH T 2H4A EMk~DO7 Tu—F

HAF
RRAKT B2 aRER

A EwE, R i, P R

THACE FARRE S FFPERGRE 70 & PRI TUERE 1€ X 2 A 0FE. FFARE FlT-CRAMICER L 72 BiliinRE L ik Lo &
L 7%k afIIRERIVRICE T, FAIR~D A T — T UEAIZZ DR —H L b, AR OEEHETT 7 e —F
ATREZBINR - FAR L B 0 . BBAE - U D S ITIRE COBSEEIEE & 72 2 PIIR~R2ICEET 2201z LIFL
ELREET 3,

MATEIRE AR AIIALERIfR, FEfT3 2 PRI TRBi AR T 7'u —F b — bt %8I T 2 2 L I FHORE 1B
53 2@EELRERTHY, HABRT 7o —F oA R L, FHICIAADEZL—F 2ERT 22 HEH
bl nH b, RERWET T v —Fr— b, RERIHRE, IR IR, R, CHFIRRR S,
FINRATEERFR G 72 & DR T 7' 0 — F RREFEAGERIRRRES . IFFSRREG 72 L OB T 7 e —F i Kl g, %
NENDOT 7 a—FiconT, HfilE, R e ETe 2 OIS O W TEFIFER & & DI L 721,
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7. V9~ FPEZIEMRGIE R &35 R CT S

WH A4
REFR+Fmbe aTERao bR

Vv =L FEFRE AT PMR) &, SlE cir 3 2 %55 - )8 - RESiOKRC ZbiXh  FiEk &+
DAV SIEIERE TS 5, HFE T PMRAEG]C B B EGE O BRI B I HA - &5 CT 23617 S 7= e
DB, BENATIEIRD 2 b D& R TAEFNIC OV T PMRICBEET % &5 2 61 5 WHRAT R 2 BET L 72,
A B 0D KSR (A AEE oD L TR S Jl P D 7. AR R~ 08 S P o Hh s TS o I B 7 &I i g s s
RO o, FRCLEFEHORMET O RIES  DIEFICEZ I N, BLHHOREEZE > T oL ke
L CEEMRS R o/, AUR/EULARIC X 2 B8 7 JEALE C I3 BAEN = = — C 0 Ji5 BE T <0 M B B I oD 1 i 0 ¢
PCWIRER G TY 203, SEORKERD O S RO CHAET P72 &2 WD E GEED) ICKIEDFERSH 5
TEWRBEINT, BIKEENICETONDE 2 D%\, RSIPEJEMERE (remitting seronegative symmetrical
synovitis with pitting edema) °. IMERIGEMEAETY v~ F DY CcOF RS IMA TEET 5,

8. DIk NI4 F—Y ZiHlZ#1F 3 FDG-PET/CT #0804 ki o\

rkG BT
BAERKFWE S W EEERL > & — AR
BREMKEBEERL > 2 — KR

[(FR] rraf F—v RE—BNICFERRIFRIEBEREELBEERTH 2208, WREDEHATFRELE T
%, FDG PET/CTHE X DI L2 4 F—> 20 2W, mEitkofHiiicEHTHd 2, [H U RAEERE O KH)
k% C 3G oG RESRE T L Tw 5,

[H1] FDG #5469 1R e CRIG) RO 2 R omifg (RIS %2 ik L. BIREREG o H Y% Bt
L7,

[R5 - F5ik] RIBIROOIES v a4 F—2 2 L IRRVEE T, BIHRL MG L7256 A2 RE L, B
BERTCAR R A B DBE D & 18 LA L DMB % 1T > 72, DFIOERIZMK 7 — 1 & 0 & RS HEERZ B
e L, HENGHEZIT o7z, R8N L L TRZE D SUVmax 2 HIE L 72,

(F53R])] D v 24 F = R EBW I N DIE2T A, 2SN DEMNIE29 N TH 57z, LI V24 F—
AJFZ D SUVmax ZBIARCHEREIC LR L7 (R#A%5.51 + 3.87 vs. #2818 7.23 £+ 5.60, P<0.0001),
O L34 F=vRicE T, B TR (5.51 £3.87 vs. 2.77 + 1.34, P=0.006, &S 82%, FrHE
62%, AUC 0.75) icxf LT, %R co®ER (7.23 £5.60 vs. 2.83 = 1.81, P=0.001, J&LE 91%, F L 66%,
AUC0.80) D135 2K, FREE L D ICHE D o Tz,

BoNTFERIC OV TRIER 2 M2 KR T 5,
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9. FEEMEHZHICIONT

HUEURE B
EBERFRFBREFM IR SERTRHENE L > X —

SERZEHH D gold standard 13 fi#5IIC X 2 KEE TH % 23, REECKEHE - BRI L 72 b | R IO TR
WERAMERNC B %, FEHRERITEER~DOREH 7 <, F /2, FEITRIE S i & i L < B D LZificd 2
7o, EHORBNATFEE LTffEN T, CTIRFEEENACERL TW 3 HARICE W TR EE
EEI R H NS B,

FEAREIRIIFEE I X B E D D 5 M T, ARTHERE B b, EFEARFEZCEZFLRIC X 2T R EFRFEL 720,
eI L TEHEBE T 2T R A Wig L L7 3 2 fEtEnid 2720, BRIRE SRR OFERE RO L0 H 5,

A i, ORKRORILHRLENL (LT 7 & 0 RPILARBRR ~ S & O MPIEERESR) . @ERi0Z%
b - FERICAE OO K TR CKEIIRAREE - SR, DAV ARF =T 4 L), ORBELITEOBICER T RERL v
b FRAESTIC X 22810, FEHRZLORRIRFZA L 72 &), 1B L TR IR L, SERmIREZ IE L < 2l 2 7=
DI T MGk % Rt T 5,

10. RIS X 25 ER 2 O 72988 U AR — b impression @D B B)H: %

SNV
HERAFEZEHERR 22 #HicER Yy & — O3 v £ 21— 2BEGZHTE/ FHEFBE

G

EFEDONLTHIEE (AD 137 ¥ 2 FAKEE 2 <. BEIENIZZ o—ItHflTH 2,

Fx 3R EEo—he 3, HEIENICX Y 7L R — b D findings (FTR) 2> 5 impression (2
W) Z AR L. SE % R L 72,
(Fi£])

HERZWF > a F AT —2_X—=2 (J-MID) %5, JIAICHIRRA DR LR — M9 T, BEEHIChEB -
CoFtz LR — & 502 S L 72,

RICHFAOFTR & 22 ' 715 2, JlfL 72,

RICHEERA O RO A %E T MCE 2, ZIE* ABVER S S, 72, KO 720 EHI 1 4 2[Rk &

TR 2K E 272,
RBICERIL I N ALLERIOZWE 2, HIOEMS 42 [WEICFERL] THY ] O 2 B0 CRERHT L 72,
[R5 & Z 5]

Al L ERIDOZIMIED [WRICHFIEZR L] & INHEE IR B T92% & 96%. fitigk CT98% & 100% TH b .,
ATIFERT X Y HEICE 228 (p<0.05), IEVKHETH 72, THAIEFZMIEEN0.17F /fFcHiTcE 7,
[#3E])

HENERIC X 2500 L A — SR LRI SR - @HRETH V) EHESRICO LD 2 REND D 5,




