JSRT{™ ]
®MRIIT

T R/\—MZ2 SMR¥x{& H fiir
—REER:MRCPD B DA D FDkA—

A =7 9Rbe 2RSS O& JEfsh(Hoshi Hideki)

[1zt®iz]

AR TIE, IEEEE O THLE, FEE O
& B8 % 5 1} 4 A MRCP (magnetic resonance
cholangiopancreatography) (27—~ %> CHE.
Z L7z, MRCPIZFRW T8 S — 7 A& VT
BT o2LT, THE, TAEDOR WK 2Z%<
S Ayt eSS EE LTSNS, FEdE
. IHREMICILE - B O e Raimol s
WTEDHIZ, WHREETRFCFITRTI ORI E A
B/HHBR, A7V —=u TR B IR<FIHES T
%o UTHETCIXIPMN (intraductal papillary mucinous
neoplasm) 72 & MR B EIME AN HY
BEZIRHT AR T AL ISR BT LY
MRCPO IO M D — % T &> TWD,
IO RO TRIVER RO T BE A
RLABORAERMOEMEARDOLNTND,
MRCPIZZEE OMEREA DO THRiE TE 5 — 5 T,
Rty s — 7 AD/NT A= 23 5 fiak TREIZIR O
LILTEY, BHIEBTERWGAELHLHEED
N5, ZZ TP FEECMRE(L TR 7 I
JC, G EIN OB O EEIRORE T
WA THDHE—ar T —F 777 el 57
DO FROXTISRE | BOMDEER /T I =
TN FARAT Do e T2DR3D, R
BB LD IR DR A L . R IZE D)
REVRE Y ST A — VIR T D, MRy —7
VADFREFSOHELE T A— 2%, BEEREC B A
T 53 e S B P9 B 9y 77 58 E B RS (https://plaza.
umin.ac.jp/ JMRTS/index.html) DTRG0 1E%
SRS,

[ o]

WRBIZADHTOMEOFHIL, BEORLUEL
\ZD7RNDT DI ICEHETHD, FEITR AT
12~20[8]/ 3R CTH D, FERIZ LD RRIEEAS |
T2 THEENBIOMEL LB T 5720,
TEEN N E T HIPAIE IR Ic oo — 2T
HZENEEL, MERFEHIFF L, IR>TLEIE
RSP LTI IZ 72009 W e | IR
WIEIR Z45E T D X35, OB B O
A FE e — R DA T ISR E T A e K

FIROMEZR ML CLEI B AN D DD, FH
AR E T 22 THEI DR AZFHE
TV, FE e — =S — Ll IR EL
TWThH, FERETMIOBEE N T L HENI T — AT
&2 BT 5, B HMEE T TO4D CTIZL AN
NEDOEBNZRFEL T EHI LD e, BRI L R
D7 HIMEEN TR T NI LV R ELEK LD
HERDD, ZDTD | NEENNRRS O MR 2 B 4
T 2L NEHo X A% T IR 0D L A3
BN ThHoD, B TIIEENBO~Y YT —T
DIFUNTZE IR T RO FEHA O B [ E -~V R
O FEROREE TR 2 — bbb I2E DR
TS (Fig.l), HEHESIEREAHTTH
TR OFZNTIFEA LB HPFTELLIZR20D)
DORERIINETHD, £o. BRI TR
R TROIER TAOELI00A TS, RN
HUE, EEHICFEY T TRIEDDOE 2T 5L
BN BLILT U,

..ll
b

gr ey i ‘A
YRS e

| Fig.1 fE#%

[ % FEMRCPHR & 1EDF]
®Single—shot 2D MRCP

— DN SV ADR | R L A% D IR
LHUNT 5ZEChkZEMT — 2525720,
BIRF A L ~2F LRV, — X AYIZ40~50 mm
BEDREWAZ T CHELEX TRt 35, W
W D R ELN
RN A TH AR
FR D 5 2345 H AL
LA, Ta—IugE
HOTIHEIZLD
7= (RAr)
DFENIE B D
BHTbhbb, i,

Fig.2 2D MRCP



RBZ LB OAE TR TERNILEL, &
WAT T TG T 57 DICBIRCIHIR, I
KL DERVEPEFRTE W E DT AV v b
H5 (Fig.2),

®3D MRCP (##)

SDIRILITSNRAN N Z0D | i V) i HE C i
WATAAD BN ZF v TV ATHRDLIENTE
Do ZOTOIDIEENE L THY, ATTHND
THLE SR, IMERERE @ B e/ b R
EFDORE (Fig.d) RALEDOAETOR
RN TE D, — 7, single-shot 2D#R{%
(ZEEARTHRAGEE DN B2 . FRIRZEEIC LS
FT—ar T —F 77 ZERHBELLTV, L
L., T EERGBIETOLEM V7
(CS: compressed sensing) OFFHIZLD . [A1H#]
WG ORFEMITLEXY, WE OB LR
M7 L D72 3D MRCPAMRE T& 58912
TpoT,

Fig.3 3D MRCP® [ {5 ZL¥H

OFE [FHA 3D MRCP (respiratory trigger: RT)

1)) e A NSV C 15 gWili -1 AO) 1k YY) 3] 7
b, Ta—IUERIIEDO N H —%155, FIH —
AV MIEEA— T — 1LV R DA 1S D,
B &L T Y BEDOPhilipsfEBLEE E Tk, WA E W
RDE0NNRIH —RAL N THDHT0D, RN
ETHETORRET AL ALLTRET D, R
BERER Lo M AN BT DN TRITEN
DESNUKAFT DT80, BELIZFER DOFFE N
VBRI D, MR E e S IFIEEZ Lo
FERNLE DN T NDHZET, E- MR TN E
AT IR, PRI >TLEIZE T,
BRI DT L nFAE L2,

O#H[FERH] 3D MRCP (navigator echo: NV)
R —2fHEICRELITE S — 2 —hbx
a—fFHEIGT 5T, BREONLEZ15
%, MREONELE=2V T LIRnG, BEE
DA AN ST F A7 TN T D, BRI
MEZESEET=FI T T5720, FFRALE D
TG ITIEZ RN T 28 TR IE L2

B (Figd)”s LinL, REERIFHR
TIXBRAM IR 28T, IR I35
LabdD,

RT 3D MRCP

BEo7L
[} ’ 4 >
oH
L j‘- e J 4
3 Yl !

NV 3D MRCP

5': :

Fig.4 RT vs NV

@ E. 1% 3D MRCP (breath hold: BH)

PR RE DT T L AT D A ORI IR~
Tho, BER->T) [Ban T ITRC5H
ALTGT R, WK, PR D [ & R =4 —
W THEL T X, FEXUFE LN L ELTND
INEZBIETHZENEETHS (Fig.5), BH
L —EE DOFERAT 1L CUEE DL T 55720 [A]
HHRAR T L~ g A e AT LA L AR oD T SR
THY (Fig.6) . FFRMET —F 7 77 FOKIRIC
LA THDY, LonL, FEHBYR B RREET
DIDITIX, e (A7 A AR, (it = —
FE) 2 TR ERHD, Elo, CSONMER
%% (acceleration factor: AF) # K& EiFpze
“CSNR (signal-to—noise ratio) 23ME FL. BEEE
OB ELLLT VWY, Zo7=, BB A2
T H7odIiE, B R RS IZEIVE R 57
EOXIEbBET NETHD,

GraSElZgradient echo&spin echo®/ A7 Vs,
Ry =0 2T, A i AR E B T
JH3E 2 ORI CTODY, UL, GraSElE
SFEREDAREZIS/INRE O R EE DMK, £
To WA - RESERE ORI H2Y, Fo, &1
ERHNCEDHEALE DE B R LT < &
IR 1 %57,

L5
E3
Fig.5 RE & RED LG i1 7
mmies 4~5%9 gk 1680

Fig.6 BHCOHx{% RFRH oD 524



[CSOAFLEE DRIR]

E T 7o b AE W EBREHEL, AF
B S B ORRETIA L., AR EEEE 2D
BHTIX, REWEN LB L/ H kDT —
AROHINRL, S NR D& FICLAPEE %%
ORFHIE FICEENLETHD (Fig.7),

NV 3D MRCP (AF: 6) BH 3D MRCP (AF: 11.5)

E 1 LRI
I—2 |

[MRCPOE > b7 4—/1]
®Gd-EOB-DTPA (FUEE R} #i:gDIEEE
BSOET
Gd-EOB-DTPAIZIEH HICBAT T 579
T OERE SIXMETE, 20k,
MRCPIFSEAIF 5-AilCRtg L 72T U722 n720,

OMIPRZ LB T AERDER

Fig.8alX 14E A1 3D MRCP MIPE[# THY .
BB 22 T8 L 7= MIPH 14 23 Fig.8b T 5,
NG DRI @R T EBRN LA, BESHEIC
IR DOIPMNZ 788 7= (Fig.8c) , Fig.8adJi
B AR L2 2 A, MIPBDO T 47 (b
UL 7)) IZEVBERE K0 2N B, B L E R
DIPMNDAFAEZ RS0 HIBRL T2 ED3)
BL7-, Fig 8dI XS &+ FE G K R DAL
& BAR A R LT iR T D, MIPSE D74 ALEE
DEFIE, JHRECIR B | thoD B i D RR I L
HThHD,

| cciTrakans

ZEDIREDOH| R

Fig.8 MIP {4 D MLFL|

OMIPEI TOREREDIHL
MIPE{§ 135 K15 B EOEE ThH=d . &
RUTZIEE N O/ INEAL :Haau”jéﬂ v (Fig.9),
DG T, HEE DOfERBLE THD,

MIPE{f s

EBERES

Fig.9 MIPH# CHEZR TRV IS RS 4

OJEFNDIERE KIE

MRCPCHEEWNIZRZFE KB Z7BD TH, N
5 0y 3L 5A FE K i B0 BA it (endoscopic
sphincterotomy: EST) #%-ClHIEORLF—T%%

TIZNEE NICADIAATE B THHG A DD,
NRE A L DOERI N LI THD, £z, ESTH#
WEFLEEFE R ORSBEN b D=
AN FLIE B IRE NI AVIATe & MRCP
THEAE S HRT 2560305, Fig.101ET,
SEFAAEMTG CRREXREZ R TR THD, R
IFEREND L5 fEA I T HERD, FLEo
fE R KBIZIEH OmNIC LD 7 —HR AR TH
D

LNt #EETHE Bitn7a—

DIz R AR

O PR+ I D JEAE D& Pe7e
JFPEAT S ORNEE A3, a2 E1T T D4
ARICEPES N D ETERE RBOIIICHAD
ZEnHD (Fig.11),

[£é0]
MRCPIZAHIE, & OTEREE HA ., FEER. ;ilf
RECHELIENTED, BIEODARRRS, AL



RIERIZ AT Lo — a7 —F 77 7 &
ZHI20%, RBATOFHE TEIZL T, YTy 7R
LTHREZZIT THHIZENEFICEETHD,
F72. BIEDREOA —FRAACRT, NVIZHED Y]
57, BELIEMRDZAIL 7 TIETEDHLD
IR A ) 2 T RS BLEZ L, WU AR T 07 1
VADEREETHMLENRSHD, 3D MRCPIZBHX?
RT, NVARERBIENRSHY, CSENFH T HEMA T
WG IEF A A, BE OB ILICIEEN
WEThHD, mEIT, BT+ —VEMDHIEIE,
RGO HIWIZE8 3 25 E 2O T 2eI2h o7
MDD A% IO R BRIz it TIHX7-
[

(&% k]
1) KM IPMNEFRZIR AT AR T A > — IR ]
SETZMITT— [l 36 (4) 38-244 2021
2)Mori S, Hara R, Yanagi T, et al.: Four—
dimensional measurement of intrafractional
respiratory motion of ancreatic tumors using a
256 multi-slice CT scanner. Radiother Oncol,
92(2), 231-237, 2009

3)Morita S, Ueno E, Suzuki K, et al.:Navigator—
triggered prospective acquisition correction
(PACE) technique vs. conventional respiratory—
triggered technique for free—breathing 3D
MRCP: an initial prospective comparative study
using healthy volunteers. ] Magn Reson Imaging,
28(3), 673-677, 2008

4)Tokoro H, Yamada A, Suzuki T, et al.
Usefulness of breath—hold compressed sensing
accelerated three—dimensional magnetic

resonance cholangiopancreatography (MRCP)

added to respiratory—gating conventional MRCP.

Eur J Radiol, 122, 108765, 2020
5)Mannes 1, Dallongeville A, Badat N, et al. :
Breath—hold compressed—sensing 3D MR
cholangiopancreatography compared to free—
breathing 3D MR cholangiopancreatography:
prospective study of image quality and diagnostic
performance in pancreatic disorders. Abdominal
radiology (New York), 45(4), 1082-1091, 2020
6)Zhu I, Wu X, Sun Z, et al. :

Sensing Accelerated 3-Dimensional Magnetic

Compressed-—

Resonance Cholangiopancreatography: Application
in Suspected Pancreatic Diseases. Invest Radiol,
53(3), 150-157, 2018

7) Morimoto—Ishikawa D, Hyodo T, Takenaka M, et
al. : Comparison between gradient and spin—echo
(GRASE) and compressed sensing sequences for
single breath—hold three—dimensional magnetic
resonance cholangiopancreatography in patients
with T(1) hyperintense bile. Eur J Radiol, 150,
110279, 2022

8) Jang W, Song JS, Kim SH, Yang JD.: Comparison
of Compressed Sensing and Gradient and

Breath—Hold 3D MR

Cholangiopancreatography :  Qualitative and

Spin—Echo in

Quantitative Analysis. Diagnostics (Basel,
Switzerland), 11(4), 2021

9) Chien CP, Chiu FM, Shen YC, et al.:Magnetic
resonance cholangiopancreatography at 3T in a
single breath—hold: comparative effectiveness
between three—dimensional (3D) gradient— and
spin—echo and two—dimensional (2D) thick—slab
fast spin—echo acquisitions. Quantitative imaging
in medicine and surgery, 10(6), 1265-1274,
2020



