I SEERFLHA BRSO A £ PTRETE

2. PET/MRI D&

il /& B

FREL
1 2 ARERR* L/ P a2/ 4 E A 4R

% sk N _ %5
Brl/RKHE R /FH R
1 AFBIN—REY Uy SHEHEBEE 2 HEREHE LR M2 —HEHRR  * 3 FRERAPRBAHRESRE
%4 S ALIANVATT KE) HAT T/ AT 49 94 A= JRERE  * 5 HARBRMEHRIL;TEB

AB RS

S5/ A T

:]::H)?*Z

[Biograph mMR] (¥ —X* > Xt #) (&
MRI & PET D—{5BIEBTH 5. BE—7
Y RUICMRIM& SR E PETHRESRZSR

. 1EDBHETMRIE PETTF—4IRE
EREIBSICITHICENTED, £/, MRIE
PET tiﬂi%ﬁ?ﬁﬁ“ﬂ‘:t&”lﬂ%t
fIfE - BREIEHRE RIS FIRET, FEMLE
?ﬁﬂ?tuiém%fgtuﬁébﬁkxéﬁ
EDOBEDRIMEEVNDI AU Y M H B,
B7E, HRTI0REEL»BHELTHY,
ZOHIE—AEIPET/MRID¥70% D
I TICHEET S,

I ASEETIE, FLE MRI TORERE

%1 PET/CT & PET/MRI DB

fli, PET COILHAD/NA A0 —5H,
ZLT, 250ERGEIERFICITAS
EWSET, ERICHERERELETHD,

ZHEEEEMETIHREEEAE
BB RERIE, 2015FE58ICY—X >
2 EREROTEERRRICE T
IN— =Yy THREE s, SHEE
BNAIVNEEHEZEEEALTWV S,
PET/MRIZ, RIIDIHS/N—R@N 7
=y 7220169 BIZEAL, FE10A
KPoARBEL ..

AFTld, PET/MRIDERKRIYE R
L ERBEICDWTRANEVWER S

PET/MRI D45

PET/MRIZSPET/CT LI L TH
Fl i, FEROEMNITRERBIE A
W, AR OB REAT25.8cm
L PET/CT ®16.4cm &KL TAW,
IMHSDFREE~NOMFEFRETH S,

% DIEHAE SN JUH, #ff

B AsE vy, PET/CT & I LTSS
WEOBEMOMBERLEDREDH 5
(%1)o PET/MRITIX, 7/ AV T—
¥ a VEERACTERESHIEZ L TWAH75,
A R SR AN SR (A0
PET/CT & PET/MRI® SUV f |
PET/MRID AR & 72 5 & D#H
V=0 o ARG T\ A LR
Tﬁfﬁc‘:ﬂaﬂb%ﬁﬁ%}iﬂ IRk LCLE

IWabdbo BAEE, 225 - Ml - B
nﬂﬁ%« CJBHED 4D T XY MIET IV
DEHEMAT587 AV MILD p-map
OVERADST e L 72 o TBY, IHESHIE
DOREIZLELDoDOHD Y,

. @ . T

e g | EEE E—7 o | e | P SET—71 | P9 | o | Ee

w1z | D¥E | eovem | necr | %O R | % mar | BTy

© .
MR-PEIT SFI. |. . O 9 155keps © WAEAE | coa | a0 | OBON a mE| & | ©
mMR AmmX | 4.7mm| 25.8cm @22kBg/cc 12cps/kBa aT cm AY e

20mm

" o O O 25428 | © N ©
PET-CT | 4mmX Z X IBINAE X a] o) 0
mCT | 4mmx | 4. 4mm| 16.4cm @Zz%%p/ic 8.5cps/kBq | 40-64- 128 | 78om |EHIEC | g

20mm Lo

28  INNERVISION (33 - 8) 2018

(0913-8919/18/% 300/ ##3X /JCOPY)

a: 25RE
T1WI tra DWI tra
Dixon
VIBE :
MRI (15s) 4 (73s)

PET

Time
(min) 0

4~ 5 bed
1 positions head g
to pelvis

T2WI tra

injection
| pre 60s 120s 300s POStCE

MRI oca

PET

Tir_ne 0 1
(min)

15 20

1 A ADHTHIRE

S

PET/MRI@T%B&&@FH:' e, T,

SEER, MR, MR, FLBE, hJ]%} Wh
R 1{% JIHi FE, B, JEi
i, VB E R EOEMEIEE TH S
72720, W, IR, E A SIRFE E
TOIEMENEFH LB L

WETIE, PAMB LI ADHTH
WA B X O AR B MR & i
FUR IR O AT BB X Ol 2 0 58 7 58
13, I ABHE BOM 2R IR,
HIf AL IROAT IR B & O 2R F e
B EOBFEEIT > Tb, 20164E10 A
31 H~20184E3 A 31 Ho &M fid
1478 (MRIDAETr) T, €D HIR
2 D 5L 342 fF,  FLASA O Al B
FTTLE, A RIER F ISR H
DM AEAs 238 14 CTdh % PET/MRID
A BRIADAIEBOER L LTiE
R —D A — R Th b,

IwIRTT A
BLURRR %

AN, FLASA DM BIARAS 2 %
7% B—7 27tk ¥, 258
(whole body imaging) # WAL T
gL Cnb . MRIDWRIGIZ, T15RH
Mm% (Dixon VIBE), T 25l 7 mlj {5
(HASTE), #i#saiimifg (b=0, b=
800) OREWIm{§AER—ALL, T1iHH
W%, T2mFmE T, EEE, g
MR AT ) v 7 Laehts Bkl T
WRIBELTW5D, BHHE 25 KR %
4, 5y FIZFTIRIELTHED, W%
IRFffid 25 ~ 30 02 %59 % . PET IURIZ
1Ry F3~45TlTo Tnb, IS /‘\/0)
MR TR I Z 2, AL
BHIAVIITH 305 THLE
(breast imaging) #4179 . dynamic
contrast-enhanced MRI (DL, DCE-
MRI) IR 2 ~x—2& L, PETIX
X155 THioTwb (E1).

PET/MRI®OM{§i, —EOMAT
#4GBE, DL DT—ymLi

{EIREEEHE (Precision Medicine)
=2 WERESHR < iAo R

%o WARSNIZMRIE, ¥ — AP AFLD
TR SE Y AT A “syngo.via” ® FIWT
WL TWb, syngo.viald, 7 —
7 70a—ouER HiWE 95 Advanced
Visualization System T, HByIYIZEH
AEMN 21T ) 72O B 44 % BIRT 57209
THRIBEZBEBECTICHIATRET, &8
%1% "MR Oncology” (molecular
imagingZMH7 7V r—av), 3
BE%iE “MR BreVis” (?LE MRI #5%
BWHT TV r—>a ) TERENE
WEToTWh, iz, B4 AV
RNV T T N—T DRI O TH
LSWHGHIEF Y S5 Ay NT—2

PHESESNTEBY, HMEIC—H% 5
Gt L W22 nTn b,

EREREYE R4

FLEMRIE, HARIBFESOIES
AL K4 VTl HEPIREDER
JistisE, FLAADIEAY B, < €7
77 4 RBEERAE TN TE LWL S
ABADIZBNT, RS —FB
(BHAMRIAH D, 179 LD S
N5) L¥3nhTnws, ¥/, PET 2l
LW {R 2 W onwClE, S mL.
b, AbFRRER R E, T ROBE
DANRAMBZORAT B L RO
RHIZBWT, RIS —FBERoT
l/\;a) G)O

PET/MRITI&, PET & MRID#HA
ELRIZE Y ADBADWHI AL LT,
Bt (3LB) DL BB LU0EH0
JRA) W (IR MER) & —BEICTE,
F7, BB ERBMIZIONT,
MRITHFHMAEREATE L LV A
M bo UFICEBOERNZIRRT 5,

REBIHRR

FEBIA

E21%, 70mAt, Lotk (g, Ak
FIESSOIEAS) 21 mm, {221 mm,
ER : Bk, PgR: Bpth) BLU505AE,
M (RENE, AR 4% 09 iR 955 D IR A3 )
24mm, RME24mm, ER: B,
PgR : Btk) OHADPADIEBTH S, -
FLO LTS, WEEEE, AVEVZ

INNERVISION (33 - 8) 2018 29




{EIBMLEESRS (Precision Medicine)
cr =R WERESER < iAo REE

Women's Imaging 2018 LI MUCIIICALAY o

association between tumor status
and tumor SUVmax

70's F 50's F J

€ PET MIPEI&
; ) 21x12x10 | 24X 18x 16 ° ] SUV,,,=15.7
umor size (mm) (mm) J
[im}
" SUVye=1.79 559
70's F ER + * 70's F
PgR
HER2
nuclear grade fusion
Ki-67 DCE-MRI ===
ly

breast PET/MRI

breast PET/MRI

a: EEMRIBLUPET EOMESEIR b : FRERARA P RO4FRE a: EIN AT 2B GRS L UER MRI b: ELHAPET MIPEf&H LU AESR

o & €—LPF
- TR TR B

G‘%

-Y-uﬂfc& FIAEIRARAT A 40 R M MR
S TCEBERNN G- &Y BN
ip“E‘E ZHEMERLSITEE L TV Y,
BEOEEADREEE Lo WHORED
encapsulated papillary carcinomalZ#g3,

nuclear grade 2
70's F 50's F 70's F 50's F

nuclear grade 2

H3 fEBI2 : 401K, K,

encapsulated papillary cacinoma

c : FREFIE d: REBINE
2 EFI1:70MR, ki, BIUS0mM, KHDIFSAESID PET LRI DRI

|

|

| ,
\ HPF —— Y8
| :

|

|

c:REMA

BHRBHIRELSFBETIEH 225, PET/ HWICHELZFDGOHEM (SUV iy = ﬁoﬁlﬁoilwﬁf’f‘:f“ﬁiﬁ L7z whole body T57t311ﬂ37§?r#f1rk%ﬁ@i LN SOl /sz PET A3 FLAS A DIEFER) AH]

MRIWCTSUVpax l3ZENENL.79 &
6.46 &, WHBENTERL L ER R LTV,

0REACDRERITIE, HIRHEENTLY &
< HER2 Z B KD HETH B Z M
FDG OEFREDFANIESG- LTS REN:
5o

ZHLHIZPET/MRIZ, DCE-MRI

ZEBEMBWRILA) BTN,
PET O [Rl E i fRIC & 0 57 M jE g 2
W42 FDG OEREAVD AL L
DT, FHREOMMENSZNLDIE
Wb LIFEFICEETHS.

fEPI 2

X313, 405ft, Zcth. FLASA DT
HitkAr L LT PET/MRIASHifT M7z,
MRITIZ, I J‘)J‘a"l'llflil T 2 i i 5 T i
5% ‘*’fi’) EE T B E T LR I 5 W
% 72 IR T, DCE MRI (TR A5
RMENDLIRET, HRIUFHTILRI) ~
7«lk1'§5é1xjﬂkf)nubh7io PET Ti&JE

30 INNERVISION (33 - 8) 2018

15.7) 23R 51720 FAifiZ T encapsulat-
ed papillary carcinoma (LLF, EPC)

LEWENIzo

EPCiZ, FLAALRD0.5~2%HE
EENLEBTHD, Jgﬂﬁmdf)éb\bi%
iR L2 fL B PUCELBIRICHE B 3 2 05
Thb, —#IZ, FRBEEO—2IZH
DT HEITRIEETH LY, ML
FHAE/RE, FNERERSNE
DOHELH D, —HEIIZ, A TIIHE
THAERIEME EEASE WIT E FDG O EFEIX
EWEIANCZH 505, FHOBRWIEFRE
WD—DTH Y BALIEF ITH W ERE
FLTWDHIORERRENEETH
», PET/MRIIZX A MRI & PET Off
B 2t A DA A B T L5 HE
Thbo REBIIOWTE, bhbho
AL TPET/MRI Ot 7% #10THRASr
729

FrREZ

bivbiudfliaiid & LT, PET/
MRI % Jitif7 L7z 94 E 6 100 i ZE 12 B
T, FRERIFICE DB 5N SUVER
ADCl & F #1233 2 i e iy R
EDOBRITOWTIRET LIk LIz €D
HC, SUV oy V3 S MEAT I TS
HER2Z %A, #7L—F, Ki-67LD
M rdsZ tdm LIz, —7,
ADCHlIZHEZ L — FOADHMHTH -
720 ADC-breast & SUV-breast & Djifi
MR, WMo, +ay—%
WL CTWA W HREMEDH D 7 72062
ZFMHOTF—5 wiflArthbEsb Il & T
HAADINA ﬂ'D‘/_ﬁ*Hl[f@%JrLb‘JM‘?T]%
NI B DD, —FEIZ2DDT—
¥ % K2 515 PET/MRIGIES
WCH MR E 2D, E2% 2T, B
TEHE B 2 = L CGiE 2 QTR Y,
L REBIOCEMTETHL, F72,

DWIDHEEEIZIE R A DD 5 & & % sl
L7275 whole body DWIIZBI} 5%
TR ERN LDz, A54ATED
X Y TH R LV EAR & 723
WORFH W (5% > — A ¥ 24k & L FFE
T, FLSAMI K OBCE SR S
NoDo HDABIIIBITBH LWl x
il L7z whole body DWIIZDOWTiZ
BIEBER P TH 5,

51T, EHWMEERBITOEAD
W7 PET/MRIE, #fEMERLAS
ADHRE LT, SFIFRBEMREAD
=R G VAR E~NOF M2 EI2H 6
TR TEHBROBENNREINL, F
7 BRI RO AT L, P
Wro o1 15, PHRPNEEE
1O 5 radiomics 1247/ 252
A7zradiogenomics b ZUEIZIEET S
LPMEEND, V=AY AR EDS— b
F=2 9 TOERKI OO LA I’r'af_
RWREBW, ERER S ORI 2

SRIZA T AIRER L OMH{E2 3
2%27”‘7—77\7'—/ 3 v O [E B
Ef‘r‘: k%~ E radiomics/radioge-
nomics RIS TR FEE TS F
ETHbDo
AR, R OFAME v, Mt
BIRFLVTHMTL, @Y RIEOHE
5 LG EZ1T) 2 &2 BT 5405
LEFANEH SNTW5E, FIUIBEL
T, EES A 2019 EE WO [2F
AT WER ] RS CRMT 2B
MZRLTBY, ZENZERMHTE 5%
VED R TH B, HEFHHETD, 4§
A A BRI B L LT, R
O [DSAT 7 W % I L I T
g B 7201 fif & tED T W28, 2D
72OERUC 2018 4R 7 H & 1) [HAT ) 4
PRIV R ] 2 BRR DN 72 5 72,
— 73, WA LA L ORI A 21
W RS WAL I B LT
M TAHHEILS L —FIEB & - Tw

WIEHAED & AR ISR > T
7;‘1«\ PET/CT THE L7z®h R & 12
BB OPDFLHFERINTHY,
M) TIWAAT 4 THIEDRET TR— R
S 4 v LR 2- 4 2 VD FDG
DEFEDZEALE (ASUV ) THH
MWEeERMLETHELTFUTESY,
A SUV oy DA v b F 718 42% THREFF5E
EEMEICHEEEDH LY 2 EOHE
DB o MIATALFIEEET 4 B8R4
EOFMAEH SNAREFRDA A=
TTHBTVETTT 4 BT WAL

YA A F I REEN B DO EALITR

HLTBY, FoAHERENT
hbo —Ji, BEHEA A=Y v IHAX
MBAMNBomE, KH, AL, oF
LALDFEAMN, QAW F S~ —
H— L, RN AT A S

& THTHTAL SR R 3 2 FA o JUG
2 RET, AR PIL IR & < Al
DR EATHEESN TS,

INNERVISION (33 - 8) 2018 31




Women's Imaging 2018 [T LI IUALRY ©f

triple-negative and HER2-positve breastcancer * TILs : tumor-infiltrating lymphocytes
comparison of SUVmax acquired using breast PET/MRI and TILs*

lesion with high SUVmax and low TlILs
T2WI FS

peritumoral edema The lesions with peritumoral edema

in low TILs group tended to show high SUV, ..

breast PET/MR
SUVraaldb

peritumoral edema

; Iow TILs

negative positive
group (h—=15) (h=6) p value
Ry SUVmax )
=74 median 1.8 < 6.43 0.014*
(range) (0.67—22.30)  (3.65—13.50)

bivbiuk, M TIVARBT 1 TR
b HERZ[‘}%I’L%L FIZBWT, SUVIEE
BT BEOD B ER D) 7 3ERE
¥ (tumor-infiltrating lymphocytes :
TILs) L DRk, S HITIEFSE 0)51141,
72llF & 815 peritumoral edema!
LDOBMRIZTOWTHRES L72& 25, peri-
tumoral edema %19 TILs DIV EH]
TIIAFIISUV e BEWEIIZDH o 72
(X14),

CDXHIT, HFERNGCIRERIR T
BT 5%  OTEHRE 1 ORI T
Bo5Ns PET/MRI DA AR S
5, Wang 5%, PET/MRI# T
BRI L ALFEREL 24 2 VRO
2 6] O T {5 A FEAT TR RN R T AT
EL0%EMELTBY, PET/MRID/
AR RVAL S EP AR &S (IoNY-2vP S
2FWAREE LTWAE 1Y, BEETHIG
PR HEDOT— 5 ZNELTBY, &
BWFEL T FETH S,

©

B DINAMGZ W E L TEE
W7o TLABDIE, VAZEERELIE
VT4 @I, $TYA TREHR LT

32  INNERVISION (33 - 8) 2018

%o TDI=WDIT, J\Im““ (AD Jx l\m
A2 X D CADOFIH, 7/ LRI
RIZBIT 5 PET/MRI DA NG, 2k
f91Zi radiomics/radiogenomics 12 &£ %
ERBWT, BIZTIHIL, FHRTWOM
—x—@%ﬂjtitﬁ IREICZR A 2 & T, |
{LEFEA~DOE D] T—-ij- ENb,

@ ZE K

1) Drzezga, A., et al. : First clinical experi-
ence with integrated whole-body PET/MR and
PET/CT imaging ; Comparison to PET/CT
to patients with oncologic diagnosis. J. Nucl.
Med., 53, 845 ~ 855, 2012.

2) Bezruknov, |,. et al. : MR-Based PET attenu-
ation correction for PET/MR imaging. Semin.
Nucl. Med., 43, 45 ~ 49, 2013.

3) Marshall, H.R., et al. : Description and
assessment of a registration-based approach
to include bones for attenuation correction
of whole-body PET/MRI. Med. Phys., 40,
082509, 2013.

4) EDES : PET/MR 2 BFR CHRICME S (IS
13?7 ML E 21—l 2EAMORET &SRR
2 . MYKIEIR Medical, 45, 81 ~ 90, 2013.

5) Dadiel, H. Paulus, et al. : Whole-Body PET/
MR Imaging ; Quantitative Evaluation of a
Novel Model-Based MR Attenuation Correc-

4 NUTNWRHT 1 TEBEHIV

HER2 S 14ELEIC BT 5 TILs, SUV1E,
peritumoral edema & MEHR

tion Method Including Bone. J. Nucl. Med., 56,
1061 ~ 1066, 2015.

6) BAIEFRS : 2015 FhR BBEH K
Iz,
https://jbcs.gr.jp/guideline/

7) Sasaki, M., Tozaki, M., Kubota, K., et al. :
Simultaneous whole-body and breast '8F-
FDG PET/MRI examinations in patients with
breast cancer ; A comparison of apparent dif-
fusion coefficients and maximum standardized
uptake values. Jpn. J. Radiol., 36 + 2, 122 ~
133, 2018.

8) Groheux, D., et al. : Triple-Negative Breast
Cancer ; Early Assessment with '8F-FDG
PET/CT During Neoadjuvant Chemotherapy
Identifies Patients Who Are Unlikely to
Achieve a Pathologic Complete Response and
Are at a High Risk of Early Relapse. J. Nucl.
Med., 53, 249 ~ 254, 2012.

9) Groheux, D., et al. : Early assessment with
18F-fluorodeoxyglucose positron emission
tomography/computed tomography can help
predict the outcome of neoadjuvant chemo-
therapy in triple negative breast cancer. Eur. J.
Cancer, 50, 1864 ~ 1871, 2014.

10) Rauch, G.M.,, et al. : Multimodality Imag-
ing for Evaluating Response to Neoadjuvant
Chemotherapy in Breast Cancer. Am. J. Roent-
genol., 208, 290 ~ 299, 2017.

11) Cheon, H., et al. : Invasive Breast Cancer ;
Prognostic Value of Peritumoral Edema Identi-
fied at Preoperative MR Imaging. Radiology,
287+ 1,68 ~ 75, 2018.

12) Wang, J., Shih, T.T., Yen, R.F. : Multipara-
metric Evaluation of Treatment Response to
Neoadjuvant Chemotherapy in Breast Cancer
Using Integrated PET/MR. Clin. Nucl. Med.,
42 - 7,506 ~ 513, 2017.

e



