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Fig. 1. Single-shot projection MRCP in a normal volunteer with various band widths and effec-
tive TEs ; (a) band width 7.8 kHz, effective TE 1840 ms, (b) band with 15.6 kHz, effective TE
1274 ms, (c) band width 31.3 kHz, effective TE 800 ms, (d) band width 62.5 kHz, effective TE
800 ms. Normal pancreatobiliary duct was more clearly shown in a single-shot projection MRCP
with band width 31.3 kHz (c) than those with band width 7.8 kHz (a), band width 15.6 kHz (b),

and band width 62.5 kHz (d).
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ERCP: 15), 3; A& Td%5 (MRCP:2 &,
ERCP :2 i), 2; %4> T35 (MRCP:
14, ERCP:34), 1;%-T\w5(MRCP:
04, ERCP:4 /%) ©O5BMICIHMH L. &
ICHBIRAERZE 7 BIlNZ 3513 5 MRCP & ERCP
BE L, BERETHIZ 1> 5 MRCP &
ERCP DES % RO HE CTHRE L7z, 14 4
&k, RIEERETH, BERETHICHS W
T, ThHTHEBN/ MRCP & ERCP D %h
ZNOBEOE & i L., BFEERE
I BRI & FREIC Wilcoxon OF B =
NEAZHRRE % .

& R

1D EERICRTSEHE NV FIEOHKE (Ta-
ble 1)
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PRRISARIRE RS A 4 B, MRAIBERE 161, e
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31.3kHz, 62.5 kHz OJEIC, RS ; 6.10+

15.6 kHz,

Table 1. Comparison of the grading scores at each band width in the visualization of IHBD,
CBD, and MPD. The grading scores with band widths of 31.3 kHz were significantly higher than
those with other band widths, but did not significantly differ between band widths of 31.3 and

62.5 kHz in the visualization of THBD.

band width IHBD CBD MPD
7.8 kHz 6.10£1.97 == 7.90+2.03=s— 3.90+1.29 ==
| I |
15.6 kHz 8.00£1.25 *k 9.90+2.03 wok 6.80+2.39 ok
31.3kHz 9.30+1.34 * 11.30%0.95 8.70+2.36
* *
62.5 kHz 8.60+1.51 =— 10.30+1.42=—— 7.60+£2.37 —

* . p<0.056 **:p<0.01

343



HRWEREE 17565 (1997)
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BE2LZFOBEBAaTIENV FIE156
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B, 10.15+0.90 S THYD, WTFhiIZk W\ Th
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%wm@tﬁﬁ*ﬁ 7-.

3) BESE¥ Lol (Fig. 2-6)
BIEER CHEEREOHHEDE S &5 OF
¥ 55 12 MRCP ; 6.07+3.03 /& & ERCP ; 5.93
+3.03 R THAFNERELZRD T, - /2.
FBIERE T AR T OB EEHOFE A
¥, MRCP ; 6.57+2.82 /5 * ERCP ; 5.43=+
2.82 5 CMRCP O/ BB RIE P - e BEE
EZR o, BERETHIZTOBEE
O # 513 MRCP ; 5.57+3.36 /5 & ERCP ;
6.43+£3.36 A CERCP O/ BRED - 1o BAE

Table 2. Comparison of the grading scores with band widths of 15.6 and 31.3 kHz in the visuali-
zation of IHBD, CBD, and MPD. The grading scores with band widths of 31.3 kHz were only sig-
nificantly higher than those of 15.6 kHz in the visualization of THBD, but did not significantly
differ in the dilated ITHBD, and in the visualization of CBD and MPD.

band width 15.6 kHz 31.3kHz
IHBD 10.27+1.86* 10.68+1.39*%
dilatation(+) 11.31+1.32 11.46+1.13
dilatation (—) 8.78+1.48* 9.56+0.88*
CBD 11.41+1.10 11.46+1.01
dilatation (+) 11.31+1.32 11.39+1.19
dilatation(—) 11.56+0.73 11.56+0.73
MPD 10.41+1.10 10.59+0.96
dilatation (+) 11.00£1.00 11.22+0.68
dilatation (—) 10.00£1.00 10.15+£0.90
* . p<0.05
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Fig. 2. 71-year-old woman with
stones in the gall bladder and common
bile duct. Although ERCP without
compression (a) could not show the
stones, ERCP with compression (b)
clearly visualized the choledocholithia-
sis. Single-shot projection MRCP with
both band width 15.6 kHz (c) and
31.3 kHz (d) showed choledocholithia-
sis. However, background noise was
more decresed at band widthis 15.6
kHz.

b
cid

MRCP
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ns. s, ns.
(score}
O r___| !
- 6.43:£3.36
593303 543+2.82
0
Total (n=14) Biliary disease (n=7) Pancreatic disease (n=7)

Fig. 3. Comparison of the delineation of the lesion in comon bile dust or
pancreatic duct between single-shot projection MRCP and ERCP by the
grading score. The grading score did not significantly differ between sin-
gle-shot projection MRCP and ERCP.

345



AMESE BITE 6% (1997)

Fig. 4. 64-year-old woman with low-
er bile duct cancer. Although single-
shot projection MRCP (a) demonstrat-
ed the dilatation of the upper and
middle portion of common bile duct
and aburpt obstruction of the common
- bile duct, direct cholangiongram (b)
| clearly visualized that the dilatation
| was not caused by complete obstruc-
, tion but by severe stenosis of the com-
. mon bile duct.

Fig. 5. 52-year old man with pancreatic body cancer. ERCP (a) demonstrated complete obstruc-
tion of the main pancreatic duct. However, single-shot projection MRCP (b) visualized not only
the proximal portion of the obstructed site but also the dilatated distal pancreatic duct.
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Fig. 6. 58-year-old-woman with chronic pan-
creatitis with multiple retention cysts. Single-
shot projection MRCP (a) could clearly visual-
ize pancreatic smaller cysts than those of
ERCP (b).
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Ihbo/Xy Fig15.6kHz & 31.3kHz %
A\ 7= single-shot projection MRCP DGR
HRETERRT 5 BN THRT L-BEESERE - O
H#E Tid MRCP & ERCP (% 7-{Z PTC) ©
BIE R UREEREOHERILIZIERNE L VD
BREEZE,L. ARTE, BREERET A+
MRCP OFBENTWS &EIN/-DE 3 6,
FRER2H, ->TWicoB26THY, K
EIRE 7 Bl MRCP O/ BENTWAH & XN
72D 26, o> TNcDOBREFTH - 72
CNLORBEEPL, RIEERZOHK M
MRCP ¥ ERCP iHiZIZRSE T, BEREOR
HiZ ERCP BENRTWAE EEZONAS.

HBRRERZE R MRCP O A A BN T
HEHEINLZIFIIINTRIEEREHTH
-7z, BFROHE Tl MRCP OBREREAD
BHELPTEZRIZERCP LR THSH LN
TWAEBDY, SEOFEORE TITRIEE
A 4 ¢l 3 BT MRCP O BN TV 5
EaEN, 1PRRASETE -7z, D3 FIF
2 BITIIHEAIC X ARIBERAZE R - TED,
ERCP % PTC Til&F N HEn @ & V&
frEOREE S MRCP Cidfii I h Tz, &
7=, B O 14T, ERCP Tit 15 mm &I
PR L-BIBENRO 6 mm KOEAILEBE
TLHPEL AT ERTERDP -2,
MRCP it 8 mm ZEORBEENICHEICHER
BEHINL. TOLDE, PIBERI
ERCP % PTC CTiEFAI#EAL TN T &
Ko T LATHBICEA I ERDHY
MRCP OFBBENTHEHERLHH. LrL,
— A N S T R R O REHIC T projection
MRCP & ¥ & A5 f ABE3I~5mmE O
MRCP W88 24 L D B2 ThH 5. MRCP 34
STV 2R 1 AIRSEOBRERELE L
7o THEEECH D, MRCP ClRELHED
Bicfanay, PTC TR b h
IRRICEE S NE2R TR < BEfE L
ZWTx7. Thit, MRCP &V HZ2/E4#
RRICEN, Lad, SFAOEAIC LA

348

LA TH HIcDEEZONS. BV OD
1B IRESIEREETH D, Sl zEms
fREICEN 5 ERCP OF ABHBICHH S hue.

WEIRE 7 Bl ERCP BN Tz 5 Bl
WaRiE, BHRER 46, BESELFATS -
7o, BHEL 4GP 2B TIHET 2 RSB
BEOIIEE, 16 CliirEEROFMLIVRE
% MRCP L0 & BIIRICHIHTE, VD161
TiE MRCP IZ W TIBRDOE S L BMEE D
B OHRE Ulicdd - T b HHIES .
CDEDICMRCP TRHERCBR EOEKRD
BEWOLET L7257, BREY » UYL
FHRET 2 VLY OFERIC LD OB
RRFTRETH AP . ABFHICB W TLBED
BEOERDPEIE L o ORI REF DO AT
B, BERET D VEVYRGARET VY
VI LB BEHEEORRAERETE SN/ &
E2%. BEHED 16Tk MRCP TiisEs
BAZE L #iH S 727 ERCP TIAZES b
PICRRICEE SNTELAE TR BERZE
LRETE . Thid, BERZIZERCP O
F RIS RREICEN T 5720, INEE,
IZ, BB 2 RABDREIT B\ T, MRCP
ERELEELTWAZ LICLA LEDNA.
%7z, MRCP O B AEN TV IcHERE
BEETE LA &N RERASEHELT
WItBHEROIGITH - 7. BETEO 1L
BT, ERCP ClIEETRARARER LD
BEAOBEE S MRCP ClifiE I N7 E
NTW5 LIS iz, D prRREAN SR
L7-BRER Tid, ERCP Tldf#iH I nizwn
NI ERP MRCP TR I h/z. ThiZ
MRCP (377 B OZ Wi ERCP K4 5%
7, TR, BICRE & OERES T WERORT
EZHNIE MRCP BB IKERHTH S LD
BEOBEIC—FKT 5.

ZD k>, MRCP 3 ERCP ZEDBEEEY
LHE L THRREICIES 5 00, BE - FE
DSELFARFILER O, BlatbEE OB
ICRBWTHBORAEZFHEL, MRCP O



MRCP DEGEREIFH : /3 FiEh & &7 8Et

BEETER TN, BEEREICKS VT
ERCPILEE#HMbABE LD, BEREI
BWTik, EREREDORAY Y-V IRE -
DD AEREHEEETHSLZ EHREIN
7o, AR XD ICEBZN YV FIBORER ¥
OJBEBOHEICNZ T, SHEDON—FD
ThEbIZY 7 M7 o TOESITED, HHHE
BTOMHRERALTE, BFERZCEVNTY
ERCP cBEEZ#bABE LD 5> 5 LS
ns.

& S

Single-shot projection MRCP OZ#/NV F
& 13 ZEBERIH RS 10 1 & ERIRBOEET 22 Bl Dk
Bn6313kHz Tho7z. TONV FEEH
\“7z single-shot projection MRCP O#BRAE 7
LUICHEERZEORHEEIL, ERCP A% T
»o7c. MRCPIBEERZEIC LS W T
ERCPIZEEZ#D YD, BEREKC BV TIE
BEREDAZ Y-~V 7KLY D> 5ER
THEETH DERE TNV FIBOREDOEEM
PREEI Nz,

X B

1) k3 B: BEHLVI— FRES A—VER
OV Fig). BABSHREAYSmE, WK

BWERNYV FT vy 7 B4, TR, B BiE
EWrget, 1996 ; 485-487

2) Morimoto K, Shimoi M, Shirakawa T, et al : Bilia-

ry obstruction : evaluation with three-dimensional

MR cholangiography. Radiology 1992 ;183 :

578-580

Reinhold C, Bret PM : Current status of MR

cholangiopancreatography. AJR 1996 ; 166 :

1285-1295

Reuther G, Kiefer B, Tuchmann A: Cholangiogra-

phy biliary surgery : single-shot MR cholan-

giography versus intravenous cholangiography.

Radiology 1996 ; 198 : 561-566

Regan F, Fradin J, Khazan R, et al. : Choledocho-

lithiasis : evaluation with MR cholangiography.

AJR 1996 ; 167 : 1441-1445

6) Chan Y, Chan ACW, Lam WWM, et al.:
Choledocholithiasis : comparison of MR cholan-
giogrphy and endoscopic retrograde cholan-
giography. Radiology 1996 ; 200 : 85-89

7) EERKER, EAYCH, BTEREN, i EEEH
ELTOBREY s UEVY ZHWAMR
cholangiography D i B & & . H AE K&k
1995 ; 55 : 697-699

8) Hirohashi S, Hirohashi R, Uchida H, et al: MR
cholangiopancreatography and MR urography :
improved enhancement with a negative oral con-
trast agent. Radiology 1997 ; 203 : 281-285

9) Soto JA, Barisjh MA, Yucel EK, et al. : Pancreat-
ic duct: MR cholangiopancreatography with a
three-dimensional fast spin-echo technique. Radi-
ology 1995 ; 196 : 459464

3

=

4

N>

5

faig

349



Clinical Evaluation of Single-shot Projection MR
Cholangiopancreatography in Terms of Band Width

Kouji UEDA!, Shinji HIROHASHI?, Satoru KITANO!,
Kinya FurvicHI}, Kazuhiko YOsHIYA!, Shinichi ITOH?,
Rina HiROHASHI?, Hajime OHISHI], Hideo UCHIDA?

LDepartment of Radiology, Diyukai General Hospital
1-9-9 Sakura, Ichinomiya, Aichi 491
23Departments of Radiology and Oncoradiology, Nara Medical University

In order to determine optimal bandwidth, coronal single-shot projection MR cholangiopan-
creatography was performed at bandwidths of 7.8, 15.6, 31.3, and 62.5 kHz in ten normal subjects
and at bandwidths of 15.6 and 31.3 kHz in 22 patients with suspected pancreatobiliary diseases.Devi-
ation of the intrahepatic bile ducts, common bile duct and main pancreatic duct was prospectively
evaluated based on a four-grade system. In th normal subjects, the grading scores at a bandwidth of
31.3 kHz were significantly higher than those at other bandwidths, thus the optimal bandwidth was
judged to be 31.3 kHz. In the patients, the grading scores at a withband of 31.3 kHz were significant-
ly higher than those at 15.6 kHz for evaluation of intrahepatic bile ducts. The grading for the com-
mon bile duct and main pancreatic duct, however, did not significantly vary between the bandwidths
15.6 and 31.3 kHz.

In 7 patients with lesions of the common bile duct and 7 patients with lesions of the pancreatic
duct, deviation of the lesions observed by single-shot projection MR cholangiopancreatography at
bandwidths of 15.6 and 31.3 kHz and that observed by ERCP were retrospectively evaluated and
compared based on a five-grade system in order to establish the clinical usefulness of single-shot
projection MR cholangiopancreatography.The ability of single-shot projection MR cholangiopan-
creatography to visualize lesions in the common bile duct of pancreatic duct was observed to be simi-
lar to the with ERCP.

In conclusion, single-shot projection MR cholangiopancreatography at a bandwidth of 31.3 kHz
was found to be useful for screening for pancreatobiliary diseases.
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