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fitk, HES X UVREEOLEGEEHTT 5F
BrL T, ERCPHLIEPTCER VST
BRENLTEBRSESEZEIMTOR T ERDY, HF
MRI iz & D JEZERA I HE - R E G2 f 3 2
Ao sh, HELZEE - BEOAZRS T
EEZEEOHE DAL ko TERYY, Ly
L, IngTOFHRETHV N TET CE-FAST
¥E® fast spin echo #&I12 & B |ERETIE, 205
L 40 BETB O BIED I X 3 RESHET
Hotes, Mg ToE &N 1 AT A4 A/ BHTHES
N2H L »EERGEKEETH % HASTE (Half
fourier single shot turbo spin echo) XY,
1R Z 72 2 DR IEDIZ L 5 HE-BE O
NHEEE o7, AWF5ETlE, HASTE %
7z single slice Eifk (AT single slice %) B &
O multi slice 1 & % Maximam intensity pro-
jection UEREER (LLF MIP 3%) 12k % MRCP
OREHBEIZ DWW THRET L, 8T single slice %
OFERMEICOVWTEEL 2.

il

HBEEL UL E

1) HR

19946 H» 5 10 HE Tt HASTE 2 X %
MRIfH & - B & #& & (MR cholangiopan-
creatography, AN MRCP) OfiTh iz 42 #
(BB 17 3, i 25, 4 30~92 ik, ¥y
57.0/%) ZXRE L, EFIONRIL, 1SR
#1510, BERE 1040 GEIBIF, HEF1H0,
MHER A HERA3L, REERG2
B, BEEEEWREYE 36, FREERE 26,
FFIERIEE 1, MIEEE 1A, HERE]
B, BEZhD 140, BREEEFE 16, BEE 24T
H5, EERE, BEREHE, US, CT, ERCP,
PTC £ 7 3FMc Lo T a5, 414
IZ single slice #:12 & 2RE 21T\, 1440
MIP % & % & % 7o 7. 13 41 T single
slice & & MIP 32D TiEI & 2R 21To 7z,
2) Wi&AE

f# B %5 & 1% Siemens ff & # = & MRI
MAGNETOME VISION 15T ¢, EHH 2
A NVEERLEEMESR, b L3R
A NVERBER L EMERER 21T 72,

MRCP #f#1x HASTE (effective TE 87.0
ms) ¥—7 ¥ A kY, FOV ; 350%350mm
~250X250mm, Matrix ; 128 X256 (1 ¥
scan) ¥ 721% 240X 256 (2 # scan) 12T, sin-

F—r1— F MRI, rapid imaging, cholangiopancreatography
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AR $15% 65 (1995)

gle slice T 20mm B T1 A74 &, MIP &
TiE bmm B scan 2EF LTI X714 275
V=V VAF ¥ U RfTo T,

%9, (rERS AEE T ESR L D, RS
8, BrSUENEGSE HASTEHRICE Y X5
AZXE20mm, YA A4 ADY—r > ¥ vl
Fr UETO, BONIEBRLYD, BEORE
ENTWAB AT A4 A% HWT MRCP 5 % 2
EL7,

Single slice #Tld, MRIAE B L BEEEIREE
&, RIEEE, BEEREOZhZhRnEEns
254 AEEREL, AT4AE 20mm, 1H%
TPIZ 2B AF v I TG L T,

MIP #% T, A7 4 ABE5Smm O 2# X F %
VEIRTA EFLTCITI Y — T pab .
A ¥ v >k, BEET» S BAHEE IR - 12 A
TA AEEREL, BEEENA F v VHFICE
FNARICL THRE L.

3) &ty —7 v A—HASTE—Ic DWW T

i SE R T, 1 ESRTHIE 907 SV R &[]
B IEL T30, SHEEFHRY — 7> R &
U TR/ HASTE 13— [E DO ADEIHE 9077 VA
(single shot) KKk ->TIRTCODTI—EE (B
K 128) ZUNEETHE & L 7z single shot O &3
SE#:THY, Ik n—77—) 2% Hwn
5 EIWCED, 240X256 % MU w7 A EEHD
T 1~2 B THE o5, HASTE 2B\
#2907 LA UF 1 BEIDADTzD, HED TR (time
of repitation) DM IXYE TIT FE & 78 Y,
HASTE Tl a— b A Y OB¥EETIETT
WZREBS ORI D T AEFIDTE TICU IRRED T2
B®, MEICAKIEWDDDANS L ad—(5
SnEond, FEEICHm T, 2mMmH L ERE
b, FRCiEEE, BE, BEEZEKSEOSZV
RSO IER ICHARIC R S N5, 72, BEED
BESLLTHEERZ2OT, InEEESL
5B -8 S - L S BRIAINE R SRR L T
W5,

MRCP #HRrIcB W T, EFEF I shk
HEENBRBENEE B L VS OBZEOL T &
25, DY, WREERNCT =) LY (K
BELE | Ferric Ammonium Citrate 600mg 8
L) 2 /8B AEK SOm TR LT, H¥EEED
122 EERENRESE2 2L TIHLENAR 2K
BETsemTESY,

4) EERFHh

a) MRCP &OZHMHEOFM 2 % DS
PWEIC L - T, BRIEE, RIS, A
E, BEEE kiv%%L EHETERIZ DWW TR
HRLFHE 21T, 1. good ; BABRICHE S 3
3, 2. fair JREHIS N AL, 12 B2
i, 3. poor ; FHHBEF -3 s kw1 &
&L, singleslice # & MIP D& L IZDWT,
MFEDA 2T O—EER b REICCTIEL 72,
b) MIP # & single slice ¥k DO #§HEED Fhigs

2 ZDOZWIE DT I DWW T single slice #£38
FUOMIPEZNFNDOR T T OFEERD,
LT & DR HREO B EZE OF%E Wilcoxon 2
- sample test IZ X D kD7,

c) BEMIOMHE  WEOZAa T2 SLAE
Th3HORFEHBMEE L CEBAOMHE S
K&, MIP # & single slice 32 B 27 2
L ORHE R L7,

d) EEEEOF  B5oih/: MRCP Eiffkk
D, MHEEOHRES A AEECELER (ROD
EREL, EEHERHEL . FAER Ny
777 R ELT, MIEEEFEEDCESR
EOEPHBETHRL TIPS M (Contrast
to background ratio, AF CBGR) %3k®,
MIP ¥ & single slice #12 & 2 g 217 - 7z,

& R

Single slice FEIC BT 5 2 ZOZWIE DD
—ZEB LU kvalue 2 Table1 iz, MIP iz
—ZEK L k value % Table 2 12R9. &

19954F 5 H 8 HEZ M 19954 6 16 HUGT

BIRIEERSE  T181 ZHEm#I1-20-2 HMRFEEBIGHREFEE KBRIT
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Table 1. Inter Observer Agreement between Observer A and B in Depiction of Common Bile

FERFRTE 1D MR cholangiopancreatography

Duct and Pancreatic Duct on Single Slice MRCP

Overall
Ductal portion Total No. Observer k

agreement (%) value

CBD 41 85.4 0.65
CBD-PD junction 41 78.0 0.64
P D—head 41 78.0 0.58

P D—body 41 78.0 0.56

P D—tail 41 63.4 0.45

Table 2. Inter Observer Agreement between Observer A and B in Depiction of Common Bile

Duct and Pancreatic Duct on MIP MRCP

Overall
Ductal portion Total No. Observed k
agreement (%) value
CBD 14 92.3 0.85
CBD-PD junction 14 84.6 0.60
P D—head 14 92.3 0.82
P D—body 14 84.6 0.54
P D—tail 14 92.3 0.88

Table 3. Comparison of Mean Visual Score between Single Slice MRCP and MIP MRCP by

Observer A Using Wilcoxon 2-sample Test

Mean visible score

Mean visible score

z value of

Ductal portion of single slice MRCP  of MIP MRCP Wilcoxon 2-sample
(n=41) (n=14) test
CBD 2.68 2.85 1.40 NS
CBD-PD junction 2.27 2.69 1.75 NS
P D—head 2.46 2.54 0.49 NS
P D—body 2.56 2.77 0.87 NS
P D—tail 2.24 1.85 —1.42 NS

Table 4. Comparison of Mean Visual Score between Single Slice MRCP and MIP MRCP by

Observer B Using Wilcoxon 2-sample Test

Mean visible score

Mean Visible Score

z value of

Ductal portion of single slice MRCP  of MIP MRCP Wilcoxon 2-sample
(n=41) (n=14) Test
CBD 2.68 3.00 2.00 p>0.05
CBD-PD junction 2.31 2.64 1.36 NS
P D—head 2.54 2.64 0.40 NS
P D—body 2.45 2.79 1.26 NS
P D—tail 1.92 1.71 —0.80 NS
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HigBEsE 5515% 6 5 (1995)

Table 5. Depiction Sate of Each Ductal Portion by Single Slice MRCP and MIP MRCP

MIP MRCP MIP MRCP
Ductal portion Single slice MRCP without with
oliginal image oliginal image
(n=41) (n=14) (n=14)

CBD 40 (97.6%) 13 (92.9%) 13 (92.9%)
CBD-PD junction 32 (78.0%) 10 (71.4%) 12 (85.7%)
P D—head 38 (92.7%) 11 (78.6%) 13 (92.9%)

P D—body 36 (87.8%) 13 (92.9%) 13 (92.9%)

P D—tail 32 (78.0%) 9 (64.3%) 9 (64.3%)

Table 6. Contrast to Background Ratio of MRCP in All Cases

Single slice MRCP (n=39)
Multi slice MRCP (n=14)

6.39 + 4.93
8.76 + 4.66

H

Table 7. Contrast to Background Ratio of MRCP in 13 Cases, by Both

MRCP Techniques

Single slice MRCP
Multi slice MRCP

9.46 + 7.16
9.15 + 4.61

value &, 0.75 DA LiZ exellent, 0.40 %% 0.75
DOfEE fair 72> L good agreement, 0.40 LUF
VX poor LIS LB, kvalue iV FTHOBR(L
WBWTH B —Eo RS Lz, Fric MIP
Fwsw i, WIHE, KEBRE, RBiRE
WEW—BEENHER S k.

FNFENOZHEIZ X 5 single slice HEDOFHM
& MIP Ol OB EZE % Table 38 L U
Table 4 l[23x¢., Z 2T, zvalue I MIP %%
HEHEcEH s TED, 2k B TCBD Ik
% MIP = DOFHEAE EIZ B o708, ZOMo
GO OFHRICEEEZE TR o mhro 7z,

I, BOEIHE AW, BB, AR5
e B X VBRI ORI 1L, single slice 3
TIFFNZFN 97.6%, 78.0%, 92.7%, 87.8%,
78.0%THbY, MIPLHEEGRBEMTIEZNEN
92.9%, 71.4%, 78.6%, 92.9%, 64.3% T
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o7, ToHEERE MIP Eifor e 7- 341 Clx
92.9%, 85.7%, 92.9%, 92.9%, 64.3% T
» -7z (Table 5),

Single slice #EDITh L7z 41 Fildh, (F55HE
HIE T WE 39 #13 X U MIP #:01Thbih
14 B> CBGR Ol % Table 6 127,

Single slice #8 L U MIP %D CBGR Oy
fHlX, ZNZ96.39+4.93, 8.76+L4.66 TH
D, single slice &% iZ MIP ¥k kb L TIR{E T
Hotz. LyrL, MAEDTbI 13 Iz
THEHEERD % &, single slice ¥ ; 9.46+7.
16, MIP % ; 9.15+4.61 &, RIZEOETHH
HEWCEIZA S NZ 572 (Table 7).
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JERFR Bk ® MR cholangiopancreatography

A 51T X - T fast gradient echo & v 7z8k
L0 8, F D% fast spin echo 1T X 3G
DEE SN TS, %7z, BEIANVEAND
ZrickoT, SN LB L UZ=foEeE Ak
L, BEORHE AR Lo TERD, L,
—f iz CE-FAST 3= fast spin echo £ T3
10 Bzl 40 BREREORIEDHE L SN,
RIS OEE % 5 2 729121, RGEHOE
MEDSSRE ChH - 1o, B TOHEREROB SN
HEREGHETH S HASTE ¥ % MRCP 126
HeaZkicky, HE, BEDLCEHZ S
PO CUERFMRIC RGP IR o7z (Figl), &
EfTo 7z 2 Z02HEICES 1823280
single slice # & MIP %12 & %2 MRCP HEHEROFF
fiTix, WIhdEWEBREIHER I NI,

&2 DBWE DT IZ B> T, single slice %
& MIP #® MRCP B OFHIz 3 2 8E T
BREEZERR>N G, L, BEE
BOFETHE £ b z value iIFv 1 FADER
ALz Z &k, SHOEABTEEEENSES
Nizh o lehd, BRI 2 1T single slice ¥
TOFMPENT VLS Z LRI N B HEERET
b5,

HHZIZOWTHETT 5 &, single slice ¥,
MIP % & & #RIEE T 90% D1, B - 1A RE

Fig.1. Single slice MRCP of a healthy volunteer
(scan time 1s, matrix 128 X256, FOV 220mm) shows
normal CBD (—) and pancreatic duct (=).

B 80% L, BEIEE S TEIIH 80% THY
Hahiz, BESOMERZMOIMAICEL T
%55, FERELTEDORRRIC L 2EENER
bR, FREPEEOFREOEERZIRT
WhETHoTz, BEEE ORMHERIE MIP kgt
~T single slice I TE»o Tz, BEE OEITHH
L, 274 AECKL CTRUAERET 55
&, multi slice iz X% MRCP TiZEZBEEE D
BOERT A RZHHL, &5 EAEBEBROE
EuuEiF g, MIP LR35 2 & TREE DfF
EVRRAETREE L FERshziktoTL
¥ 5N H 59, ZHTHL, single slice &%
TRBEE DETICH S T2 AT A AH & ET
5720, BEDFER2ET1IATA4 ADHIZH
DAL Z ENTE, S5WIRAT A AEMIOH
B o DESOEEEHRT SN A, FCER
BEOHHCENTh 2 LRbN S,
SHEOKETIZ, HASTEIC LW Esh e
MRCP iz 3617 5 B « B ZEALOH H O i
WZDOWT DA EIT - 7248, FEHAR L5
SNTHERNE, WIEE, B - AEES LU
BREEAECB T 21BE - BEOHZEIC L2 b
DL, HEEATRCERIC L 2 A OEFS
B s bDTH o7z, HASTE BEER
2% fast SE ThH B 7z, MEL & L THLE
NOKGBEFESTCHE SN, BEL L UREE
EERD, MIP#%IZs L XD, single slice i
BOTHHHOEEE 22, Zhicil, &GE
BIE->THEEY =) v VY EROREORS
X BHEHEERNBFROEFELIHE SN, &
EDREICB VT HIEEWCERRTFETH 72,
% 7z, single slice HifR & MIP E{&IZB T %
CBGR OHIETIE, 1 AT74 ADATHEHREEL
3 % single slice I B WTH MIP B FEZED
AV TR MDBEEND I EVHERINT.
L& L, MIP B %CHE{&KIE S5mm ED
single slice & & L T® quality 2B LTED,
single slice FEDERICELL TX Y BOMRETH
D, MIP JURE G & TTE &R 0 TR 25
WEo TR EREBL L HTE S,
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H RS

TRIRE RSB IRE A& £, MIP AL
Bk > CTHBEOESPERD, &L A A
Wb Db bId, BEIZTTHEHEREHE T
BZET 2 e ETHs (Fig2),

—7%, single slice % H3E - BEE O+ 72
tHaex b5, HE, BEOETICEDY, 2P0
AF ¥ rE2~3E GEENITNETEOA)
173 Z & THHE - BEE O projection image 315

#15% 65 (1995)

phs, Zhckb, BibD OREE L EkE ©
NR, BEIEREICH L TY, % MRCP B
BEBLIENTED, g2, BHLBERD
BT CHRETREIRETH Y, BEED
M GALE b LB T2, BEHEROBE O
MRIHBRICATIL TIT9 2 E B TE 3,

REEBIZBIT 5 MRCP OZ MG L Tids
B S PLETH LY, BHEEETY, B

Fig.2. 63 y.o. female with CBD stones : (a)
MIP MRCP shows dilated bile duct, but CBD
stones are not sharply defined. (b) Original
image for MIP MRCP (scan time 2s, matrix
240% 256, FOV 350mm). CBD stones are cleary
visible. (c) Single slice MRCP (scan time 2s,
matrix 240X 256, FOV 350mm).CBD stones are
fairly well demonstrated.

Fig.3. 55 y.o. male with chronic pancreatitis : (a) ERCP failed to depict pancreatic duct. (b) Single slice MRCP
(scan time 2s, matrix 240 x 256, FOV 350mm) shows dilated main pancretic ducts well as its second branches.
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HERFE A IE® MR cholangiopancreatography

creaticobiliary ductal junction
shows no dilatation of CBD, pancreatic duct
and commonchannel. (b) Single slice MRCP

Fig.4. 36 y.0. male with anomalous pan-

: (a) ERCP

(scan time 2s, matrix 240 x 256, FOV 350) shows same findings on ERCP. CBD (arrow),

pancreatic duct (arrow head).

Fig.5. 79 y.0. male with carcinoma of the gallblader :
Single slice MRCP (scan time 2s, matrix 240X 256,

FOV 300mm, phased arrey coil) shows stenosis of the,

CBD (black arrow). Normal pancreatic duct is clear-
y visible (white arrow).

FHE A OREORIEE, BE OFZET ERCP
W & B OREE R ER 2 £, ERCP k%0
EFC L > TR I L VENEROES RS
LEvAEwoensd (Figs).

HASTE #1z & 2 MRCP @& Wi Hag i,
ITAERRTE - BERBORKE & L TEER S L2 B

HEATRER OB EDA 7 ) —= v THREL LT
EECBERARRETFE ChL L E 2507 (Fig.
4). X 5WHIETIE, phased arrey coil 733 A
S, LVEHETEGRESL ZENTETHS
(Figh).

& B

EBEEEGETH 2 HASTE 12 XY, FEFEIC
HFETRIF MRCP IR EJETH 5.

(2) Single slice IJEIZHWTH, multi slice 1 &
% MIP ¥ & IZIZRISE R HEEE 2 I A MR
Beohbd,

(3) Single slice ik iE, i » DM TREF4
MRCP #3586, BEEHERORA 7 ) —=> 7K
FELTH, HOIGEEORE, IH#ER MRI 0%
WIEHNL T MRCP %2175 Bz b #d TF stk
BEFEETH 5,

Eil 52
WEikz2ickeh, HEY, HEMzE5Y
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FLERIE—BR IR E R 2R eRLE T,

¥ 72,

RS, ZBIE IRV ZILBURRIRER

SRR EE T R FICBE B L 7

¥ 7z,

Z I ITE 72 BARERIR S FHO EEHIR

AW N = B DR EHEL £ 7.
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Short Breath-hold MR Cholangiopancreatography with Single Slice
Method Using HASTE Sequence

Yoshiyuki MIZUTANI

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

About 20 to 30 seconds breath-holding is required to perform magnetic resonance cholan-
giopancreatography (MRCP) using fast spin echo or CE-FAST sequences.

Newly developed HASTE (half-fourier single shot turbo spin echo) sequence has dramati-
cally shortened the image aquisistion time to 1 or 2 seconds by using single slice method.

A comparison of single slice MRCP (single slice method) with multi-slice maximum intensity
projection technique MRCP (MIP method) showed nearly equal results in terms of visual
scoring of image quality.

Visibility of biliary and pancreatic ducts and background to contrast ratio (BGCR) were also
nearly equal between single slice method and MIP method. Single slice method, which is easy to
perform, can be applied to patients who cannot tolerate a long breath-holding time, and yields
good quality images of biliary and pancreatic ducts. Because of very short imaging time, it can
be performed to supplement routine MR images of the upper abdomen.
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