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Single-shot turbo spin echo % 4 7= single-slice
MR cholangiopancreatography
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Single-slice MRCP
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Fig. 1. The phantom model used in this study

The sample tubes pilled with baby oil and physiologic saline were placed
in the phantom filled up with nickel-chloride solution. With the Cl-circu-
lar surface coil in the diameter of on the phantom model, the signal inten-
sties of the sample materials were measured on the transverse images of

the phantom model.

2000 4% 12 /3 11 HAZBE 2001 423 A 23 HekGT

BURIEGRSE  T710-8602 R A HTEM 1-1-1  AHRIRIREERSTL Y 2 —  JeIEdEs

93



ERCAPSTS

#21% 35 (2001)

Table 1. Imaging Parameters for Phantom Studies

phantom study a—2

phantom study a-3  phantom study b

phantom study a-1

FOV (mm) 250
matrix 256 x 256
TR (ms) £
TEer (ms) 1300-2000
slice thickness (mm) 10
NSA 1
ETL 256
Coil C1 coil
fat suppression (=)
scan time (ms) 2.6

250 250 250
256 %X 256 256 x 256 256 % 256
3000-17000 10000 o
1300 1300 1300
10 10 20-90
2 1-5 1
256 256 256
C1 coil C1 coil C1 coil
(=) (=) (=)
6-34 2.6-50 2.6

Table 2. Imaging Parameters Optimized for Clinical
Use

FOV 250 mm
effective TE 1300 ms
slice thickness 50 mm~70 mm
ETL 256
NSA 1
matrix 256 x 256

(pixel size: 0.97 X 0.97 mm)
fat suppression (+)
sampling frequency 279.02 hz/pixel
echo spacing 9.4 ms
scan time 2.6s
receive coil Cl—coil
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b D3 4E, WEELD2 48, Lo HE K
LD 1A, HWHRGEZLD0H) 177,
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PEE OEGVEIC OV T d 2 BEREEEN Gttt
BIF, HEFEETRR) 21T 7.
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Single-slice MRCP
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Fig. 2. Signal intensity characteristics of vari-
ous sample materials as a function of TE length
The signal intensity of physiologic saline ()
was constantly high with TE ranging from 1300
to 2000 ms. The signal-to-noise ratio of physio-
logic saline ([']) decreased with TE elongated.
The contrast ratio of physiologic saline to nick-
el-chloride (<{>) was the highest at the TE of
1300 ms and then decreased gradually with TE
elongated. Note nearly no signal intensity of
both baby oil () and nickel-chloride (A\)
phantoms revealed rearly to with TE elongated.

NSA

Fig. 4. Signal intensity characteristics of phys-
iologic saline as a function of number of signal
acquisitions (NSA)

The signal intensity of physiologic saline ([ ])
was constantly high. In contrast, the standard
deviation of background noise () decreased
with NSA increased, which resulted in gradual
increase in signal-to-noise ratio of physiologic
saline (/\) with NSA increased.
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Fig. 3. Signal-to-noise ratio of physiologic sa-
line as a function of TR length
With two signal acquisitions, the signal-to-noise
ratio of physiologic saline increased gradually
as TR increased from 3000 to 8000 ms, and
reached a plateau at 10000 ms.

Fig. 5. Signal intensity of physiologic saline as
a function of section thickness

The signal intensity of physiologic saline (I,
@, A, V) was constantly high. In contrast, the
signal intensity of background noise () and
standard deviation of background noise ([]) in-
creased with section thickness increased.

, \HE—EO@EERLI. —J, Ny o7
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single—slice MRCP
MIP of multi-slice MRCP
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Fig. 6. Comparison of the qualities between on
the single-slice MRCP images and on the multi-
slice MRCP images

There were no differences in cumulative visual
scores of common bile duct (CBD), cystic duct
(CD) and hepatic duct (HD) between single-
slice and multi-slice MRCP images. However,
cumulative visual scores of intrahepatic duct
(IHBD) and main pancreatic duct (MPD) were
higher on the single-slice MRCP images than on
the multi-slice MRCP images.
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single-slice multi-slice

Fig. 7. Comparison of continuities of main pan-
creatic duct between on the single-slice MRCP
images and on the multi-slice MRCP images
Single-slice MRCP showed ductal images with
good continuity in all the patients, while multi-
slice MRCP showed ductal images with good
continuity only in 36% of the patients.

LR DN 7o DEBIC R 2720 L
72, EWEE O single-slice 1 Tt 4
Tl RIF &5l 1172748, multi-slice T
(3 28 il 18 Bl (649%) TASHLfE & GFAfi = 11
7= (Fig. 7). &7z, @EFOMEHT - L& X
Y IRE s 5 7284, multi-slice #: Cid MIP 4L
75 & CTRIEFDEL - /ol OEHIT
LbNDHDICK L, single-slice 5 Tid ™~ 1+ v/
FOUOFEIZLY, HxOEEEBERBO LD
ICfii 45 C L3 Cc &7z (Fig. 8).

% £

LEIE %1%, #3o Fourier ZE#avk 4 A\ T
Ta— U A v 256 O single-shot TSE 1Z &
% single-slice MRCP O & jii#h 8 5= :12 >\ T
eI L7z, ok, kZB2REOMLED) IR
ICZa—F—2%&ET5Z EICkD, FERIC
RVWESHTE ZHET A ENTES. TR
THBHODICTHEOHER N L, £/
1000 ms LAk & WS IEFICRVER) TE D7z



Single-slice MRCP

A

Fig. 8. A 59-year-old patient with cholecysto-
lithiasis

Single-slice MRCP (left) shows a large gall
stone surrounded by hyperintense bile, while
multi-slice MRCP (right) shows only a small
part of the stone as a small defect in the
gallbladder. Note the common bile duct (CBD)
and the main pancreatic duct (MPD) are seen
through the gallbladder on the single-slice
MRCP image. In contrast, they are not visual-
ized because of superimposition of the gallblad-
der on the multi-slice MRCP image. Also note
false disruption of the MPD on the multi-slice
MRCP image,though of the MPD is seen with
good continuity on the single-slice MRCP im-
age.

12, WOTHEW TR ELI LN TE
L. TOERMETTE, 77V FAFERTLRS
NI EDICERREKOAD GRS 2L AR
BN OFRNTIT LA S EEF L 5. &
bbb, B - BROBFEOANERFES L LT
filish, AEOKECHESR, Bt EoES
BFEALEES LD, SV FFATFOMH
B EEGREEL LR TELDD,

A7 MRCP %% 5 7-121%, SNR & o
VEFESAFEREW EREETH L. EX)
TEE, 77V EFAFERTLRINAZLDIS,
EONEEWTE SNRIFE T 5O TEED
AWV TS E O O%ES) TE1300 ms &
L7z SHAUIBEMOHK EC b B 4542
EDBIREETRABETH D SHOFETH 5.
F 7z, —fIC SNR #ehE 3 % /-0 T inE
BAaEmsE AT L EREFRTHS. L1
L, 77V FAERTIEIC X% SNR O
AT AHICiE, TRIZ1IOBLU EXAMBLET

Hote. TNEFAKDOT, TfliREHEL K Wi
&, TR B\ & Z ORIRZNRBIRGF T H 72
LEZONS. AL 2[E LT 5 LRI
BRI 238 20 # & KiIRICIER L, FEBEOWRE T
13 2 > THRIFIERR O/ OICEE A5
HTEPEN., Lo, RIKTIETEA72
RGN A EC $ 5 2 LA RERE L L,
E¥ A LICHREL 2. mBEREREIZ26 M TH
%. COIZDFRIFIE T CTORBLES L
D, BFROBEXICLLT —F7 77 FOMen
EEAHEGNS.

Rurza— U A v Bz Wz TSEEIC &
% MRCP Tid, BEBEEOIBHOREEY (blur-
ring) AL 70 5. it half-Fourier 5%
AWT, Ta—5—2%kZHOPdL (K2
MRS »OREL, F505WERFED
T a—% kZERI D% (1522 A B )
ICHELE L 723560, oy FigeRVWTa—
AR—=ATT — 2w WELIZBEICEYTH
58D e OF P 9.4 ms DL O — AN—
ATEEICT — X e WL L, 2215 fRAE % Sl
TAHARZEROAZEN O T — R ETRIETHI L
IZ £ D blurring O 7o W EESE T BIR 23F B 1
ToEEZ2bNA.

FREECIFIIRAE O & 5 7l e S &
IR 57201 id, m2ekls fiee, &a
VETANOEEPBETH L. FxDOFk
1% matrix 256 x 256 T, pixel size 0.97x0.97
mm & &2 HEEOEBR TH 5. FOV I
250mm &/hE <, NSA1ClEHITVED T —
F7 77 OB T LEREND LN, BE
200 mm OFXFEHIA N EHNTW S0, 710
BOT—F7 77 FOFFII/NI S EHE EE
IZ7s B,

AT A ZJRFEERAC & R i< 5 - e
SLIREE T FITED B 7-DILD HRREDE LD
WETHDH. 77V FLATEAT A AERES
L CHABRARKOFESHEICERTRD N
otz L, EBICEKTE, BHOK
FELFHENOMFHK O 5 7 80 - g

97



ERCAPSTS

ICEZD, SHOBFICE-720 A5 A4 AND
NSRRI A, HEALOFRRIC K
LA N D SH. £ I T, AT A AJRE 50~
70mm %z W T &R 255 ICL 3 (&
PRI, MARMLEEIRET) TR - B - IM3EE
IN—=F 5 LS HRGEITOOPEENEE 2D
ns (Fig.9). E/EWAT A AT X 5 sin-
gle-slice %13, HEREGROFEELTFL, &SiE5F
OEZL VR, WA EORIBELEGY « VF
DTS C L THEAFRETH S, Multi-
slice % Tlid MIP L% A\ 5728, EHixo/c
WA OERITRONTL o720, HEPERY)
NTLES>Z b5 (Fig. 8). KEDIFIK
TiE, MAZ#WIEBL, 2{k{&% single-slice
MRCP TEE L, M % multi-slice MRCP ot
HETHETL2OPEHNEEZLNS.

— %1 MRCP I 5\ Clgls#ISlE, FeREE
S 4 L W) 7 MRCP 418 5 DICH 7%
HETHAH. Lrl, KEDISICIEFICEW
TE #HW/2BEIE, 77V FAEBTHRS

#21% 35 (2001)

N-ESITEHESLIFEAEYEERD, R
WIS 2 ORI L 72 < C & Ml f B 7 i {5 %
BL5TENTESL. LL, LDEROESE
HHEIL, ©EF7 MRCP %% 15 5 13 i 3m
ERETTETHAHD.
REOMBER E LT, SEIOFRICH «13F
A VAW, O LICLDELDEE
TIHEEWSNR #1352 X TE 5. LaL,
AEOREBETEIRI AN HIAE - B
EETOREBERRE 20, SNR OETF O
DRESHCVEBEOREMET 52 E0d
L. Zhid, BU»LOEZLIETHT &0
TELT 2 AARFTUVATIANVERNSET &T
WETELHEEPNS. BUC, EFICHY
T BB ATV Sz, BERTZE O
7o DICRZECHAE N D TeEHAE T L T\ 5
FIZiE, INHOEEHAE KT LI#BHEES
KTFT5. ChHOHIBEVWEHTERE H i
multi-slice 35 & U half-Fourier % i\ T
ZHTE# 55 < L /2 single-slice #:7% ¥ CTHi 5 L E

a

b

c

Fig. 9. A 62-year-old patient with biliary dilatation due to periductal fibrosis associated with

chronic pancreatitis

Three single-slice MRCP images obtained in coronal and oblique-coronal slice sections give
stereoscopic views of pancreatic-biliary trees (a:LAO position of 20° b : anterior-posterior
view, c¢:RAO position of 20°). Note the ductal narrowing of both the lower CBD and MPD caus-
ing of the upstream ducts dilatation. Also note multiple pseudocysts in the pancreas.
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Single-slice MR Cholangiopancreatography Using Single-shot
Turbo Spin Echo

Hideki MrTsui, Takashi TABucHI, Takashi KiyoNo,
Masayuki KumasHIRO, Kazuaki NAKADA, Yoshinori KAGAWA,
Fumie SAsAKI, Masako DOHKE, Yuji WATANABE

Department of Radiology, Kurashiki Central Hospital
1-1-1 Miwa, Kurashiki , Okayama 710-8602

The recent development of single-shot TSE sequencing enables one to obtain a single-slice MRCP
image with both a 256 echo train length and an extremely long effective TE. The imaging parameters
in the single-slice MRCP were optimized in a phantom study. With an effective TE of more than 1300
ms, the SNR of the background was completely suppressed. In contrast, physiologic saline showed
extremely high signal intensity. This high signal intensity provided a high contrast for pancreatic
juice and bile when compared to the background signals. Optimum scan parameters were determined
to be as follows : TR /effective TE of /1300, echo train length of 256, 250 mm FOV, 1 NSA, and
50-70 mm slice thickness. By using these parameters, excellent MRCP images were obtained
through short imaging time (2.6 s).
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