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Efficacy of Respiratory-triggered Fast
Spin-echo 3 Dimensional-MR
Cholangiopancreatography on Middle
Magnetic Field MR Imaging

Ichiro Isomoto'’, Takeshi Koshiishi'’,
Masataka Uetani® and Kuniaki Hayashi?

We compared the image quality of three-dimensional (3D)
MR cholangiopancreatography (MRCP) and two-dimensional
(2D)MRCP on middle magnetic field MR imaging, using a
respiratory-triggered fast spin-echo technique in 10 volun-
teers and 69 patients suspected of having biliary and pan-
creatic diseases.

The bile ducts (BDs)and main pancreatic ducts (MPDs)
are, if dilatated, are almost always depicted by 3D-MRCP
and 2D-MRCP. The depiction rates by 3D-MRCP of non-
dilatated intrahepatic ducts (IHDs), hepatic ducts (HDs),
common hepatic ducts, common BDs, cystic ducts (CDs)and
MPDs were 57%, 90%, 95%, 95 %, 100% and 77 %, respec-
tively. The respective rates for 2D-MRCP were 26%,
95 %, 100%, 95%, 74% and 38%. Non-dilatated [HDs,
CDs, and MPDs were better visualized on 3D-MRCP than
on 2D-MRCP, because of the high contrast to-noise ratio and
high spatial resolution in the slice-section direction of 3D-
MRCP.

In conclusion, respiratory triggered fast spin-echo 3D-
MRCP on middle magnetic field MR imaging is useful in
the evaluation of biliary and pancreatic diseases.
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MR cholangiopancreatography (LLF, MRCP)ZfHE %%
FREMICHET 2 HETH ), ZOWGHEICIZEFT ST
LREARE SN TV, bivbh b PRI MRIZEE 12
BT A T & #spin echo (LLF, FSE) i % Hwv,
multislice{%iZ & £2D-MRCP (LL'F, 2D#E) 2B L, fH5E
AROBZWIZIGH LT &L, BFOMBEIRTTTH-
7210 A EBb b 3 RIT Foulier (LT, 3DFT)
A2 X B3D-MRCP(LLF, 3DEE) &R L, fHE - PEgiIc
WH L7225, RIFLERIVESNIZOTHET > T
72Dk & B LT 5.

HRBELVFE

WMRIL, WEERT -7 1 71000 (FFEiig26~415%, 58
Bl, 26 EFRTEIOHLYVFEK 49 AETICH
iE - BERED DI, MRUREHSHEAT 3 1726941 (4Ei#h27 ~
975, 3IDFEDA3BI, 2DEFEO A3, 3D - 2DFEVTR
b fitifT 5 B1) T, MERIZTable 1D ) T 5 (Table 1).

IR &5 &

TR ZPhilipstE #Gyroscan NT5 (0.5F A %) T, fii
e Fsurveyl% (BR(EFFIIR 1 4), SESTISATACTEWHE (3
BIERIF 5 9) 2%tk 5 & SR FEM FRSEEIC X 5
T25RF AT TS (B G  6 ) E MRCPZ #k(% L 7-. %
BEMIUTOMEY Th s,

1. T23&RRER

W(%/37 X — & —131500~2500/100/15/4 (TR/%Z/TE/echo
train length/excitations), matrix 204~255 x 256, slice/&
9mam, slice gap 0.9mm, slice¥16~20T& - 7.

2. MRCP

FEA VLI R T RS EHE 2 SRl O AR ARG #0] 2 <L A &4
L, FERWTE %%, 15577782 L D maximum inten-
sity projection (LUF, MIP)#EIC THE{EFAR L, 2DETIE
EI27.5" FoM24K1AD, 3DETIIEICLR60" A 5 4AH
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Table 1 Summary of cases
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Number of cases MRCP} & UTCHi§ % & bE THHE
3D-MRCP 2D-MRCP | Both methods L, HEESBEDGESEEICD\WT 2 &0l
Cholelithiasis 5 16 2 Fa BLEE gy AT N R A e
Cholecystolithiasis 4 14 ARFHE O Gk & D B T e L
Choledocholithiasis 1 5 7.
Gallbladder cancer 1 2 2. FEGICH 1 2 EEDOIBLENS LU
Cholangioma 0 2 e '
Acute pancreatitis 1 1 EhE (?}EH:I' FE
Chronic pancreatitis 5 0 T258 R AR 1 B W TIEED
et e | 0| § | 7| wxemens sivemuo
; a
P:ncreaﬁcpcancer g 3 1 1 ki% 3]'[1[!'] J';LJ:. % rmgﬁﬁl l]: L 3 5'5ng
Metastatic liver tumor 0 1 Bl & LERGIZ 3313 B EE OGRS &
Chronic heptitis 2 2 O it 2 1y HE L1 £ St 4. 5
Lemmel syndrome 1 0 UERE O L{jﬁh EE L7, 2D
Adenomyomatosis of the gallbladder 1 TIIAEIEILRGI19%0, REEILREI19
Cong\err]'litlal biliary dilatation 1 6, WS IR REGI346) B X UYEEES] 4
Post-c! tect tate 1 S 1
kit it A 12 5 HIT, 3DHTHERZR21H, 15
Total 39 33 5 T?U, 22{5‘]-@3 X F 14{5“-6&) o] Ft. #ﬁﬂj

# combined with cholelithiasis in two cases ** combined with cholelithiasis in one case

60° £ TI15° 32D 9 JHMOMRCP % {ERK L 7.

1)2Dik

W%/ 35 A — & —1X1500~2500/200/41/2014 (TR/FEHITE/echo
train length/excitations), field of view (EL'F, FOV)300~
400mm, matrix179~-204 x 256, slice/3~5mm, 3 £ Uslice
gap —1.0~-1.3mmT, HEHEMIZ3~9 5 THo7z.
2)3DiE

Wl 87 x — % —121800~2500/200/35/2 (TR/FZHNTE/echo
train length/excitations), FOV300mm, matrix179~183 x 256
T, FExbslicelE 2mm & 7% A X 9 slab/E (£1250mm) B X T
3D-partition (F1225) Z {%E L7z, 727 — 7 UK (Chalf
Fourierit Z PEH L7z, HfEREE10~1600TH o 72,

LB, INOHIRES X UHRLE LT X TMRIZEE I
WENIN=FBIPV T b Y27 Tfio72bDTHY,
BEMBER DT -2 A7 a2V 7 MIfEHLTW
vy, IAVITEESE O T4 VEMR L, ATALE TR
TR OMAO AT, FEA P MRIFZEITHLE SR O
Hidfrbhdh o,

®EtRE

1. 2DEEBDEVT M HEIT L B T DL

2D 3DV G fEAT LA E R T 27 4 7106 & B
B - R S FlZ oW TIFOEB IZO2WTRE L7z
1) % & A9 5

a2y 5A M- JAXELT, CN)ECN = (IBED
BB R — IR OE 5 RE) /D / 4 X(SD) &« L
7z. BackgroundSFOV DHHZ @ 4 72O JFHiE % Background D
CH L L, E550E DM L EBRIEIMRCP (EEIR) 2B\ TR
B4 TiX10mm?, JFTIZMEIC X 2 & ESTHE RV
1000mm? 7% 33 A 72,

TR 943 H25H

felx, FIReksHitshizbor
2, i SN —EAHETH - 72
box 1, K TELdP-o7bDER 0L L, 3EADTT
SHE L. BB, FRIEEICOWTIE 2 RO IZow
TEHMliL 7. &Sz, HtR=(Aa710ELD
FEBIEC) / (GFIG T BEREFIELD) x 100% & U725, JEEHLREIC
BOTHLPIIERHIC L AHEDORIETE ho/c LB
HNIHER] QDIETIIEARFE 2 B, #FE 361, #IEE 1
Bl, BXUNEZERE 4 6, 3DETITELIEE 1 6, HIFE 1
BB L OREEEE 1| P ITEARIFHR O RP LA L2, X
7z, BB AT OS] 2D 3 B, 3DE: 1 #1) b HEE O
it gERHl X R S BRAL L7z,
%8B, SHEFENEEIZC/NIZ DWW Tidwelch TIRE %,

EAERIRE A EE D A 2 72D T IdMann Whitney URRTE &
L7,

B R

1. 2DE&E3DEWT h BT L /= T D E#
1) %2 E 1 FFAl

C/NIZ2DFETIX12.1 £6.7, 3DIETII224+£13.8THDY,
5% DEREICTHBEIZIDESERL TV,
2) PR Y FTm

IDEDEN T A 136, RS TH 25552 T,
2DEDEN T\ I2BIE 2 A o 72 (Fig.1-3).
2. fEBIC 3 2 BREOERGIA S & OEEEDAHIBE (Table 2)

JERRRGITld2DE:, 3Dk E L ICEAIFE D L ARIRE O
HIZRIFTH o7z, HRIBEIHL TE b o ERDT TN
Fh T o350 ZHIZMIREAZEIC & 23 % cavern-
ous transformation & 2 L T 7-Ed] & KEtDERDH 5
FEFITH - 7.

FFAIRRGE, FEEEE B X OVEREE ORI EEIZ2DEETS/19
(26%), 14/19(74%) B £ UF13/34(38%), 3D TI12/21
(57%), 21/21(100%) B L T17/22(77%) TdhHH, AITO
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FENIHTEE (P < 0.05) B L U EHE (P <0.01) I2BWLTH
EI3DIEAEN Tz, PR D 2 2 7 O B
(X7 7205, 3D E NIz -7z, 3DETERE
HEMBTERD 205 BT, KEBKOFEEIH 1 5,
YR CHAYEI IR L 7AERDT 1 fIT, So26l%
[ < & EREEOREFRIZ17/20(85%) ThH - 7. Y 3 fEH
TR ACERTHZIZ BT D o7 FPEF 2 FETE L
WRERC EREE OFDIER Sl o 7o L B,
JLREITH3DET R, 2DIET 1 Bl % B 2 ELIFEDS
AR B X OB X AT IS S, R a 7o FERI

W
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Fig.1 52 year-old man with a cystic tumor in the pancreatic head.
(A)2D-MRCP (B)3D-MRCP (C)2D-MRCP (left anterior oblique view)
(D)3D-MRCF (left anterior oblique view), (E) Retrograde pan-
crealography (ERP)

2D-MRCP, 3D-MRCP and 2D-MRCP (left anterior oblique view)
show dilatated main pancreatic duct (arrow heads), but the cystic
tumor is not cleary shown (arrows). 3D-MRCP (left anterior oblique
view cleary shows the cystic tumor compressing the main pancre-
atic duct. ERP shows the filling defect(white arrows)in the di-
latated main pancreatic duct.

RRIADEDEEHNIZ B o T Tl o 7o, 2DET
fi T & e o 72 | BIIEPTCD# ORE B TIPS A HLHI
THho/zoBbhh/. REF O GEIE2DETS8/12
(67%), 3DETI/13(85%) T, A7 FEHL3DEDE
W - 7278, HEZEBO SN G -7 3DEICT
NBFERE A it T & 2o 7z 2 Blvh 1| FEIEE L 72 ngE &
EHEL o 7ERT, e 1 FHIEE AR 251060 T &
o720 =, BRSO A8 122D:4519/19(100%), 3D
F0%12/15(80%) T A 22 7 O 2D W 3 -
72, 3ADETE 2 CFPMIBF I T & b o 72 3EHO
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Fig.2 84 year-old woman with cysts in the pancreatic head and body and cholecysiolithiasis. (A)2D-MRCP shows the cyst in the pancre-
atic head (arrows)but the cysts in the pancreatic body or the main pancreatic duct are not demonstrated. (B)3D-MRCP shows the cysts in
the pancreatic head (arrows) and body (arrow heads). (C)3D-MRCP source image shows the communication between the cyst in the pan-
creatic head and the main pancreatic duct. Note many filling defects in the gallbladder. (D) Retrograde pancreatagraphy clearly shows the
cyst in the pancreatic head(arrows), but the cysts in the pancreatic body are not seen.

9B 1 BN ASA BRI Z2AE T, %D 0 2 PlIIFEIEE O
FiE Imm B L O 8mm & HE OHEREDEE T, TS O
RDTVIERI T » 72, F23DIETIXA T 7TEDS:  IFafk
FRAZENTELRD SO AaTOEYLETLALD
EBbhi.

zZ B

MRCPIZ1994ERA S VIZ & ) Ry ShuThsk, B
BREROEEELHESHIMET L EATE L0,
EAEIZIERESB IS LB S b L) 1k 720 £ Ok
BB S FEEFLHEIRE SN TS, HEL LAk
|ZSchumacher?, Wallner®', Hal-Craggs®, Ishizaki® & X1
WL Ty 74 b a—(LUF, GRE)iEIZL 2

THEOE3 H 25 H

MRCP % #t5 L 72, GREETIZWMI{G A5 O3 — 1k w1k
OB A She T , =M RS hwuwt
@, FIZHEMEE BT B IR OSSR O RN K &
HEESAOZEIIC v s, RIZFSE#E & w7
MRCPASHE SN2 2ok Tldiiny B v Buk oIk
BIASLEEC, 2[ANE L7y, el Foffg s s s
&, 2 [ Oslabf O NLNLEE) - L BT —F 7 7 7 B
L LEEZZOLND. & ORI TIEEALHAL THRAZ T 6E
Z:half-Fourier single shot turbo spin echo (HASTE) {/: % MRCP
VSH L2 S0 5N B K IZh - 729, JEH IR
THETE D2, WHMBED AL S FIFPIIRE P 3 HE
DIBRLE L R -2TWaS, LeLadsIhbiliiEng
AP AE 1 T CIT ) S L R E LT b7,
MIOWIEA & 557 3 7 F 0 2 A XHASIN) B35 7200127
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Fig.3 46 year-old man with choledocholithiasis.
(A)2D-MRCP source image fails to show filling defect in the common bile duct. (B)3DP sourcs image and(C)Re!
show a filling defect measuring 7 mm in diameter in the common bile duct (arrows).

MR Z YIS S 280 o7 Thbb, <Y
YIRS L), AFA ABEEELTEIEIZE SN
LS TW —0, WRELE£17h3, REHTR T
THET 2 HELHE SN TWAY, T D ETIER{er: N
DHIRAR VW 7z bexcitation @ BN &5 2 L 12 L W 457

I [6] 30 F 58S B2 12 A 3D-MRCP

rograde cholangiography

SINDRONDZS, IHEEBIZL AT —F 47727 FD1®D
EMTRRBIET T2 2 E 2 5N5. %2 TBarish? & 3
W a1 22 0 L 723D-FSE#EIC & ZMRCP A L, Mgk
B¢ AFHMER L. ZOFETIIRESERC X 2
T—=74777 FAERTE, ZESRRENNLET S EEL

Table 2 Detectability of the bile duct and main pancreatic duct

2D-MRCP | Number of cases ]
Dilatation Score ’ IHED HD CHD CBD cD MPD
2 3 12 18 18 8 5
(=) 1 2 6 1 0 6 8
0 14 1 0 1 5 Py
2 13 16 15 16 5 2
(+) 1 6 0 0 1 3 2
0 0 1 1 1 4 0
3D-MRCP Number of cases
Dilatation Score IHBD HD CHD CBD cD MPD
2 2 16 19 20 16 8
(-) 1 10 3 1 0 5 9
0 9 2 1 1 0 5
2 6 12 14 14 8 10
(+) 1 6 2 0 1 3 4
| 0 3 0 0 0 2 0 |
Mean score
Method Dilatation IHBD HD CHD CBD cD MPD
2D-MRCP (=) 0.4 1.6 1.9 1.9 1.2 0.5
(+) 1.7 1.9 1.9 1.8 1.1 15
3D-MRCP (=) 0.7 1.7 1.9 1.9 1.8 1.1
(+) 1.2 1.9 2 1.9 15 17
Detectability
Method Dilatation IHBD HD CHD CBD cD MPD
2D-MRCP (=) 5119(26%) 18/19(95%) 19/19(100%)  18/19(95%) 14/19(74%) 13/34(38%)
(+) 19/19(100%)  16/17(94%) 15/16(94%) 17/18(94%) 8/12(67%) 4/4(100%)
3D-MRCP (=) 12/21(57%) 19/21(90%) 20/21(95%) 20/21(95%) 21/21(100%)  17/22(77%)
(+) 12/15(80%) 14/14(100%)  14/14(100%) 15/15(100%)  11/13(85%) 14/14(100%)

IHBD: intrahepatic bile duct

10

HD: hepatic duct

CHD: common hepatic duct

CED: common bile duct

CD: cystic duct

MPD: main pancreatic duct

HAEREE #5745 $45
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THBY, BEMICHWSRAZ LIZIFLAE -T2, i
AEIL A &N D & 9 12 % o 7-FSEFEIIIRIGHER % 555 5
ZEHTE, MHEFEEZFSELFHT A Z Lk W ERM
R T OWALATTTRE & 7 o 7z, Wl 1k i & Ho~Rfg
L% BV 5 2 L OF S0 —213 B OWRAZ Iz 2
H & TR EF O —FE DM TTF— 5 - % [UET 570
FEF 2 D & O RiEEE, NEB X UIHREOE W EHIC
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R DD, AEIOFEF TIE69F] FITR BB O AR X
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WAHIEIZEY, FEHAT A AE 2mme LTL+5%S/N
DEOND L)k o7z, 4RIOMKETTIIIDEIRDEIC T
N, CNiFmEL, HENZL BIFEMRCPE o7z, Fi2
LB ORI AE T 132D T b B R R OJEIRGI T O
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23T ATRET, FREEE R EIE O IR IE R
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& D BWFREIZIA LT 525, B A T A AE% H\v 5 & partial
volume effectiZ £ V) /EZEEASFLIE S - 0, IHER] 3 @
SN ETEIZHEAGE S A6, ESaEHOHLT M
JE A% F Dpartial volume effectiZ & W ii§%k L, #H % [F
ELIZCKTAREM b HD. Z05, 3DETITHENAS
£ ABEDORIBENEL NS 8, EHOBHENMET S
LEZ LIS,

DL\ I3DEIR2DE IR EEMOEE X H 5 b0
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AR Lo pEGEETH Y, HHEEoTa
ANE Iz A T A4 A TOZERSHIEIL16~1.7 x
1.2mmé& % 0, MWL T OFSEESPHASTEEIZ X 5
MRCP & 8045 - Tz hs, ELE F3D-FSE#: % H
WA Z LX) SRS T X D) B REEOMRCP A E
EBbEEZOND, i, MEMETHESFTILIZLD
&5 IR OERE TOMRCPSIEEIC R B LEZ LN, 4
L [EIHA FFSE#:C & 23D-MRCPIXEE - B 0%
~NOICHNE I TE S L b5,
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