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MR cholangio—-pancreatography (MRCP)
i, MRI % i\ /- FRRERAGIE B e E B R 1k T,
FEIE L RERT R O3 ERCP FE# It iE #1 5
LCHIBITARETH 5. RiklL, ¥ fast
gradient echo ¥ fast spin echo HEIC X V&
RENTW, o DREETIE 1 B
BREFICH I5~30 DR IEDZET L 20,
75 43 7% WE % 4= 1F T i3 respiratory motion
artifact WfES HEETEL, WETNEH
BURFEONTWEML DL Ls TH o 2079
L2 L fast asymmetric spin echo (Fast
ASE) BB Z OAFIIGHE B 2ED,
KOTmBE I X 2 MES KR CHZESI L,
FastASE #%1%, 1[E % 7213 2 [ 0 B CHE{k
BRICLERZR O —E52INET 2 EmHE
AEYITI—ET, 12Ol CHEERMII
T HWEAAEC YT a—&BEFEENE, 20D
FastASE #® MRCP ~DaHBEHEICHES,
ERGEEE I B W IR RIF S EHR1IE S
D2OHBY, L LHHBEECH- T, #
STHY%: SN H (signal to noise ratio) DFE
PN— NEHTOHKINE {, SHHEE CEHR

ENTW3BIEE MRCP OESERILIES T
v, 22 TERHE TR, 05T-MR EE&E %
BT, 2D FT-FastASE BW TGSz
single slice & (single slice %) & maximum
intensity projection ZL¥E & (MIP &%) *It
W358k, 05T-MREBIZBIT 3
MRCP OB EELIZ DWW THEE L 7D THE
75,

MR & Hik

1) X%

CT 2213 BEHHREW CH, HEROEE
WEbN, YUEIT FastASE%IC X 5 MRCP
DEIT I Nz 22 FER) (B 7B, 2t 15 4,
FER2T~T95, FH L) BRRITL T,
BEROWIIZ, BMEREL 36, THEF 72 130IE
EiEA A, MEDHEREFLERMTELro
b0 11BTHSE, M, InSDFTIEE
ERETRO7- 012 MIP 3 & 5 &G e Ma
L7z 1R gEn TS,

2) wEHE

#EE I, 0.5T superconducting MR unit MR
T-50GP FLEXART (CGEZ#E&!) ={HEAL,
FEEEA QD a4 V2 FWwT, 2D FT-FastASE

#+—r— F MR cholangio-pancreatography, MRCP, 0.5T-MR unit, fast scan, fast asymmetric spin echo sequence
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(single slice =¥ X U MIP %) & & 3#5&5%
BRI IC TT o 72, #ER&EMR, single slice
%= T TE 120 8 &£ UF 250ms, matrix : 256
X 320, slice B : 30mm, acquisition time :
#1.4512C, £/ MIP¥ETIETE [ 120ms,
matrix 1 160 X 256, slice B : 4mm, acquisi-
tion time : 15s, slab B :4dmm 2 T#FNZh
#Wi& L 72, MRCP O#&&RICH 72> Tid, Fast
ASE RIC X D [EERACE B (slice [E © 10mm)
2EF 10 R T4 ABRBU 2, BESHEH S
hTwz AT 4 Z%FvwT MRCP B&kHE %
HBE LTz, KIT single slice % TIE, HBEE,
REES RS B L OME, BESREI S EN 5810
TRWTE 2 EFE5 A 74 AREL, 1BAF
YWRETHREIETCZEREZNEHB L. —F
MIP ¥ T, BEEE» SEEEE ISR - 28
MERFEZREL, 1BAFry %211 X7
A AFEF L CHEREIETCREL 8, 100 #
12 /AT MIP 4L %175 7z,

3) By —r VR
FastASE# & 1X, —E O Fh# 90° S v X

(single shot) WXk ->THRTOZI—EEEI
ERRECLcmESEETHY, N—7 7=
IERRAWDS I LT 1~2 oD TEEE
wENT TOERERNESNS, KECBT
53— b VA ¥ OBRFEE TIRIRES OMEBT
TAEMMBET L TE D, fACm»iEEyH»
5Qra—FE0HrBELNE D, HE, H
B, BER Y DKIEDS EESERES O
HERZTH L {HRICER T 2E08TE
5,

4) BEGRFHE

MIP # & single slice (TE : 250ms) DM
BTIE, BEHREHE 2 20358 5 It EROK
fB% : CBD, FFWHEE : IHBD, BEEHEEST
&5 © Junction, BEE DOIEES, &E8, EIEE : PD-
head, body, tail DA visual score;

none : 1 £, poor : 2 £, good : 3 &,

excellent : 4 F2 & 2HEFM % 2 h 2 01T
WHIR L 72, E-HEFEO/BR LV F2E
DAATINT 2 —HREzZNEThEHL, B
BOFBMERZ EMEC ML, 251K
HElC TE2HEDO R 27283 ml EERL
TER R BEHBME - LT, RITR L RREAE
IR R B UG L 7z,

Single slice #I2 B3 TE : 120 & 250ms
2 CTHRB S NCERME OB T, SE&RED
HEREL CHRBEE R, £
background & U THEZEIC 2 T B LAEE
PREL, FAEBT 3 ESHE 2 FELE
BRETRLEL, ZLTESRIELY, BHE
BEHAEOEEREDERHAEDEEME
DOE#ERZ T L7 CNR : contrast to noise
ratio &, BHE Lt HFEEOFESBEDOER
#%E TR L 72 SIR : lesion liver signal inten-
sity ratio™ % Z L Z N EH U LERRET L 72, M,
7 — % — OfiEHF R X Wilcoxon signed-
ranks test IZTfT\, P<0.052b-> THEL
L7z, ’

& ES

1) MIP i & single slice =D LR

a) visual score & —ERIZ & % EhEg

Table 1 & Table 2 121%, MIP ¥ & single slice
¥ (TE : 250ms) 3BV % visual score, —2X
KB LIV EREDOHER (kB value) 2EEME
WENLZENRLTH b, EEHERRBY S
visual score Z KT % &, MIP ¥ TCIi3iREE
EFFREE BT 3 AU EERLED, 20
HOTAIFMT 2 mBETHY, BRIFRERIIE
SN o7z, —F single slice ¥ TIRFEESR
BEE DIAMITFR T 3 AL E®2 7R L, single slice
%05 MIP B R LR BB e BN T w3 2 &
V- 7e (Figl), R—BEFEE k value I2D
WTEHBE L7z, kB value i3, 0.76 2LEDS exce-

19954E11 524 2% 19954 2 A10H%KET

BIRIFERSE T181 =EM#HI6-20-2 HHREEFTBEREFEE TERAFA
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llent, 0.41 % & 0.75 2% good, 0.4 DA T %% poor
agreement & ZNLZNHE I N5, % DGR,
MIP &% O BARERREE L single slice HEDFWIE
%, BESEE CIFHmciEs >R onk
b DD, % DD ERALTIE MIP % & single
slice ZDOWTNIZBWT b BIF R —HHOTER
=X (¥

b) FHE W X 3 g Table 312 1%, MIP
% & single slice ki BT 2 H K » K ERAE
WRLTH5D, MIPETIZIEER D 60~90%
BaRLzDIH L, FEETIE20~50%5 12
HE o lz. TN L single slice #£Tl&, MIP
B L 2RcmeitiRsgeniz., T
b REE I E ST & BRIEE R i B W T,

MIP #E T 50~60% 5 128 - TWw iz
single slice # T 90% A E &R L 72,
2) single slice I8 % TE : 120 & 250ms
W & L E R O b

Table 4 38 & U Table5 iZ1%, single slice #&
WWEBI 5 TE:120 &£ 250ms I THRE& S h 72
MRCP EHf®®D CNR, SIR B X UVEBEEHED
BREEZINZFNIZRLTHS, CNR ESIROD
WTFRIZBWTS TE : 250ms 2 THRIGS iz
H52 P<0.0l TEEKHEMERRL, 3T
A MBR TS Z 9> 7 (Fig.2).

£ =

Table 1.Visual Score (mean+SD) and Interobserver Agreement (%)
in Depiction of Each Ductal Portion on MIP MRCP

Ductal Portion n Observer A Observer B g;izzvrrin ¢ k value
CBD 21 3.57+0.73 3.62+0.58 85.7 0.70
THBD 21 3.10+0.87 3.33+£0.71 61.9 0.41
Junction 21 2.91+1.07 2.711+0.88 61.9 0.47
PD-Head 21 2.71£1.03 2.57%0.90 61.9 0.48
PD-Body 21 2.57+1.09 2.14+1.13 42.9 0.24
PD-Tail 21 2.00+1.23 2.05+1.09 66.7 0.51

Abbreviations are used : CBD ; common bile duct, IHBD ; intrahepatic bile duct,
Junction ; common bile duct-pancreatic duct junction, PD ; pancreatic duct.

k value : poor agreement (<0.40),
agreement (0.76<).

good agreement (0.41~0.75), excellent

Table 2. Visual Score (mean*SD) and Interobserver Agreement (%)
in Depiction of Each Ductal Portion on Single Slice MRCP

Observer

Ductal Portion n Observer A Observer B k value
Agreement
CBD 22 3.7740.60 3.82+0.49 95.5 0.82
IHBD 22 3.14+1.01 3.41+0.83 59.1 0.34
Junction 22 3.50%0.78 3.41+0.78 72.7 0.50
PD-Head 22 3.59+0.65 3.4610.66 68.2 0.41
PD-Body 22 3.18+0.94 3.0540.98 68.2 0.52
PD-Tail 22 2.82+1.19 2.64+0.98 50.0 0.35

Abbreviations used are the same as in Table 1.
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Fig.1, Comparison of the depiction of each ductal portion between (a) : MIP and (b) :

single slice (TE of 250ms) MRCP in the case of 74 y. 0. female with CBD stone. Single
slice image clearly shows each ductal portion, but MIP image failed to depict a part of
the pancreatic duct.

Table 3.Comparison of Depiction Rate (%) of Each Ductal
Portion between Single Slice and MIP MRCP

Ductal Portion MIP (n=21) Single Slice (n=22)
CBD 90.0 93.0
ITHBD 80.5 79.5
Junction 66.0 90.9
PD-Head 52.0 90.9
PD-Body 42.5 68.0
PD-Tail 26.0 54.0

Abbreviations used are the same as in Table L.

Table 4. Contrast to Noise Ratio (CNR) and
Statistical Comparison (Wilcoxon signed-ranks
test) between TEs of 120 and 250ms on Single

Table 5. Lesion Liver Signal Intensity Ratio
(SIR) and Statistical Comparison (Wilcoxon
signed-ranks test) between TEs of 120 and 250

Slice MRCP ms on Single Slice MRCP
TE (ms) n CNR (mean=+SD) TE (ms) n SIR (mean+SD)
120 22 20.991+9.54 120 22 4.44+2.73
]P<0.01 :|P<0.01
250 22 26.58+18.31 250 22 9.04+8.00
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Fig.2. Comparison of the depiction of each ductal portion between (a)

and (b)

. TE of 250ms

: TE of 120ms on single slice MRCP in the case of 64 y. o. female with chronic

pancreatitis. Both images clearly depict each ductal portion, but the image with TE of
250ms is superior to the image with TE of 120ms in the suppression of background

signal.

MRCP BH&OHEEL 2K 25> 2 TR &k
fEEW 7% o TE 2D, respiratory motion
artifact WS BEEEKT Th 5, % oS
MR B2 B TEHSH % SN O RS
nicinp v, MRCP E&ROEEE/LE &L H KE
B b DL Tk 7, Respiratory motion
artifact i&, HEHEFOFR+SLBEEDICE D &£
L7 —F7727  NThHD, BEEENEES
NTRVWEILED PR EIC N IERETRETH
BV L U SRR O LI I3 REk D
HIREGIETEBEALH D, FRESOEE LT
T L WIRBEOE NI Twiz, &
DRIZBWT FastASE i, 1~2 B oo
RIRFR I MRCP MR TS 280 CHERL S
ETHD, RFETHE, 2OV —7 > 2% 05
T-MR B W/GHAL, 0.5T-MREBICBT 3
MRCP OEEECIZ DWW T HggRE L 7.

MIP % & single slice #OH# TIZ, visual

score LR D HLHEIZ 51> T single slice S
MIP %% B[Rl 5 7z, Ty BEEICB W Tidfl
DEAL IR LK E BB sl Zh
5 DFERITDOWTIE, single slice Tl
HEWZ A4 2 THRESN DIt L, MIP
ETRHECATA Z2EREDE THREL TW»
%728, MIP #Tidsingle slice & i L
SN e DIRT 3 2, & 728 23 B0 12 JE
HiL 274 AR L TlRWAR 2E > TET
T 256, MIPETE, BEOEEN&R S
A AT B 2 Lwchnz, FABEE#E» S 0E
%iﬁ?ﬁ 7% % LBEE D maximum intensity &

wua&gn@bﬁl@@ﬁbl% %9, s
smgle slice 5T, BEEOETICH X Z
A A BEFRE CHREDEE 2R T1I AT 4
AV IAD B Z iz, AT A4 AELSH
PODOFEFTICOFEINZ WD, MIP kI
R UBE S RIFICHiH s h g L& 27,
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Single slice #5281 % TE 120 & 250ms
W CiRBRE N ERE O T, CNR, SIR
iz TE 1 250ms 12 & 2 EKRICBWTHREICS
BRI, ZhoOFRIEDVTEES IR
FastASE iR IZEARMICIX fast SERIC & 57K
BB TH DD, Ta—FEIRWIZER
AR © DFS Fm S HFlE h, KoGDZw»
Y DOARE DEHSNIEBRICR S, 2D
B xa—EFEsRE Y TE © 250ms i & % BRI
BWT, a¥ b 7A ML VENLEENIES
ndeFHz,

A5zl E O 1Z, FastASE %% 0.5T-
MREEICBIT 2 MRCPIIEHL, 851K
MIP 3B & O single slice ¥:12 TE S L7z HifR
WO S LBMRET L 72, 2 OFEHE, 05T-MR %
B B} % FastASE % % f w7z MRCP T3
HWEEXTOLE Z 5, single sliceit (TE: 250
ms) WBWIRLENEESBONSE Z L
ZRESEL7-. L L single slice IiCIRAS %
BETSL2DR1ARADOATHY, ZTHA»IS
BETE2 MIPEEIZEANCELR S 720,

Z D F EOZEHIE = fami i B 5 72012
BEIEHRS2ET S, £/ 05T-MREEICS
I} 2 MRCP O EBEE LIz i%, MXFHZa SN b
OFRERTIRT 2 Z EXNETHY, FlLwvna
4 N OFRAFE R & O - BAfTE T OERIF NS
EZATHAB.

TR, %< O CRESEENEA I NS
WED, ZORBFERCHEMLO>DoH%, L
LR EEE S, MRIZEOFLAE 2 &5
BB EWRERPEEDLY EE L, 05T-MR &
25 MRCP OEBEEC DWW THKRET %
Zri3, HEZECBIT 2 MRIZEOILBE
FEIAT 2 LTCROTEREEEZ 5,

W, KX OEEO—EIE, 523 B HAR

S[EEEYESKES (EKT7HE9 A 12~14 H,
BEH) wBWwIHEERL,
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Short Breath-hold MR Cholangio-pancreatography on 0.5T
MR Unit Using Fast Asymmetric Spin Echo Sequence

Hideto HANAOKA!,  Tomoaki ICHIKAWA!,  Shichiro KATASE},
Kuninori KOBAYASHI?,,  Naomoto MATSUMOTO?  Junichi HACHIYA'

1.2 Department of Radiology, Kyorin University School of Medicine,
6-20-2 Shinkawa, Mitaka, Tokyo, 181

Fast asymmetric spin echo (FastASE) sequence and short breath-hold technique were
employed to achieve the high resolution images on magnetic resonance cholangio-
pancreatography (MRCP) at a 0.5 T MR unit. Short breath-hold MRCP with the multi-slice
maximum intensity projection technique (MIP MRCP) and the single slice technique (single slice
MRCP) were performed in 22 cases : 3 chronic pancreatitis, 8 CBD and/or GB stones and 11
normal cases. Visual score, interobserver agreement and depiction rate of each ductal portion
were obtained from the image evaluation by 2 diagnostic radiologists and used as parameters to
evaluate the difference of image quality between MIP and single slice MRCP. Image quality
between echo times (TEs) of 120 and 250ms on single slice MRCP were evaluated by the
contrast to noise ratio (CNR) and the lesion liver signal intensity ratio (SIR). Single slice
MRCP was superior to MIP MRCP in the comparison of visual score and depiction rate. There
were good interobserver agreement in MIP and single slice MRCP with exception of the head
portion of pancreatic duct on MIP MRCP and the intrahepatic bile duct and the tail portion of
pancreatic duct on single slice MRCP. By comparing the CNR and the SIR between TEs of 120
and 250 ms on single slice MRCP, the CNR and the SIR showed significantly higher values (P<
0.01) for TEs of 250 than 120ms. These results suggested that short breath-hold single slice
MRCP with FastASE sequence might better demonstrate the biliary system and the pancreatic
duct at 0.5T MR unit.
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