R=E

TN —X1 —Y 2 —AD MR cholangiopancreatography 1=
BT 5 HREOBE

HT A RR ALY

BeH L, AMREE-—?

R

W ZR, WAMAEL, EARRERL Mk B!

"RIRER R AR

FC&IC

MRIBEOEEIIC & &7 \WEED FIEE
FROMRIOEEIIDTELL{AELTW
5. BEOM LI XD HEE &S & O
OVEMERBRFEX N, MRI B OEEH O
EREDHONTE. ThETIS, BEEEH
& LTGADTPAY, 7 ZVER#T Ve
LD~D R ETIVEVRT T LAORE
B, T—RY =Y 2 —20DR, EEE
FHELT7254 8, 799, =Y
=V 2= RO ERMEINTS.

K2z, ThET/V—RY—=V 1—2
(B]) o MRI AR &EFH & L TORAKK
DWTHE L TELRDD, SEBJICEHES
N5 Mn O Te FfERIRICEE L, MR cholan-
giopancreatography (MRCP) i 3i3 A&tk
MEFA E LCOBREICOWT, BEMR
NTWB7 T VEBET vEZY LBHF (Fer-
riSeltz : FS) & O %66 TRt L7z,

MRE LV FHE

(1) 77V AR X AEFEBEOWRE (Fig. 1)
EFTT7 7V FARAWT RO HIEE 2
FE L. 77V AR, BEZELEE/-EL

HERA T 4 VY AT A

XV VKER (Mn BE 1~7mg/dD), 7
—R1Y =Y 2 —Z (MnEE 1.85~5.55 mg/
d), FS K % ¥  (Fe ¥ & 33.3~399.6 mg/dl)
BLUOEEKE TS AF v 7y VICARN, %
N6 =K TH7: L7cFBER Y B8PIZITT
BEELLOEER L. Th%x GE #H#,

Signa Horizon Ver. 553 L 1U'5.6 (1.5T)
MR #EIC LV ZfE 24 )& LT head coil %
BFRALT, MRCPIZEWTHERINSD LFH
Cy—r R EUVARS R ER) ©F
BN WACTENE 5y A B

2) BTV T 4 7B LURBEIC KT A8

(Table 1)

NEit, B TiHB®H 13 A, @17 A, £
B 10~78 5%, F¥H5258, WRITRS V5
4T 4%, BBRET4, BERHE104, B
ER24, HEEFR1L, BEETEE14,
JEEE 34, M 14, von Hippel-Lin-
daufis 14, FSCiZB#H 12 A, &H 18 A,
G 26~T8 5%, FH59.6 5%, WFRILEGE
84, MMEMHKI6H, HER1A, BEKE
EAMBEE 14, BUERA1SL, BES?24,
BiE 1% Tho7o. 6 BFHILL EOMMKIER S L
INLORRICEWT, ETEEMO
MRCP ##&f&, TO% 7 7 FLAERTHRE
L7cEBREOEZF* 200ml fRA S, 3

F—"J— k oral contrast agent, blueberry juice, manganese, MR cholangiopancreatography
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H20 1 2 3 MnCl

(Mn mg/dl)

BJ

1.85 | 3.70 | 5.55 | 1.85*[ (Mn mg/dl)

FS

199.8 399'6—(Fe mg/dl)

33.3 | 66.6

BI:Blueberry juice, FS:FerriSeltz

*:A small quantity of liquid sugar is added.

Fig. 1. Phantom examination scanned with the same pulse sequence as MRCP
All solutions except for H20 demonstrate significantly low signal intensities.

Table 1. Patient Characteristics

BJ FS
Male 13 12
Female 17 18
e o) 078 s
Volunteer 4 0
Cholecystolithiasis 7 8
Status of postcholecystectomy 10 16
Cholangiocarcinoma 2 1
Recurrence of cholangiocarci- 1 0
noma
Choledochal cyst 1 0
Anomalous pancreaticobiliary 0 1
ductal junction
Chronic pancreatitis 0 1
Pancreatic tumor 3 2
Hepatocellular carcinoma 1 0
Gastric cancer 0 1
von Hippel-Lindau disease 1 0

BJ : Blueberry juice, FS : FerriSeltz

S EOERBAL 71T - Th HEFHE D MRCP
G L. BRI, S IRV T
torso array coil & A\ CRERBT F I\,

AR E O 7z O OEREFNIFER L7z -

7z.
MRCPIZHERH L7y —47 v AL, single
shot fast spin echo (ssfse) C, half Fourier:
% i\ /- single thick slice tE TH D, A5 A
AE 50 3 5 Wit 60 mm, FOV 320 x 320 mm,
< FY v 7 AP A A512%x256, HGEMEEK
0.5[@, echo train length 128 58, %) TE
950~1300 ms T V) AT & b Pa /S
JVAEHII L.

2o LTHEGNAMRCP %, BERTFRN
JH% (Bh), HHAVWIEEFE (Brorl), E
WRE (Bs), FHMEE Bm), THEE
(Bi), IBZE(GB) i, &% KA (PDh),
B (PDb), BERHS (PDt) iC4i0 T, &
EHOFNTNOIMAIC KT HHHEOE L%
SHM L7-. BRI, SRANICH L GERL
i, B, BERSOMERAZELIETLL
BEE0E, PPEFLABER LR, &%
AT, T, BEBSOMERBICENLSLRED
N\ WBEx 2 &, &Rk, BE, BERE
OHENR LA ELIBEE 3 R, EHIC
MELHEE 488 LT, 250BEHRRE
DEBICE DT o7z, BREI-BERFEREZ
T, ERESY% % b > TZ OO HHER

199844 A 30 AZE 1998 4 6 A 15 AGET
BIRIFE R

T569-8686 KX FEBIAT AR 2-7 KIRERIKFEBGHEESHE BT
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LB TEOBEZHDBPERTHS & L.
7t BI5 6, FS4 B>\, WECHE
&, BERER LU ZOFEER L OBREH
BICHHTAEMTC, 254 AE5mm, A5
A Z [Ef@ 0 mm @ multislice ssfse #, TE %
OmsBEL L, PEHFINHL L CEFRI L& &
THE, EFRBROHIEANTROBEEELE
ZHICHE L.
() 7V — Mk BEkAEPT I OBRA
@)TMRCP #ifT L72d DD > L, B T
12274, FS Tit 30 BLBICEFFIORAR
FTILOWCT VI — FREZfT- 7o BED
O THE LA W E 1A, KA
SOPBBRED/-DT LA TS T VWE 2 &,
RARLT WHBHEEDIZDIC LRAI T\
3R, BECPPDLTESI—EKRATH LW
4R E LT, ZH & g L, Mann-
Whitney D UBREBIC L D ERE LY % b - T
fIFNCH L CTHERBICERALT W E L.
(4) BEMCKBEL CLE-BHEDOBIIC L
BIHLEREY DB SHIFIREIC OV O
KAEE IRBHUADORS VT 4+ 7 5KICD
WCE$ B] #RARETIC MRCP ##& L, *
D, QTHWLDOLEUBI ZRAL, &
TIZ LT B, 3 4HOERBALE R > T
P OEFEOMRCP 2HBE L. BT, 34
DHEARRBORS V74 TIKBWT, bk
300 ml & 8K A 724812 B] kA BT & % © MRCP
BB L. NS BIIZOWTORITY,
EE R O MRCP O HBEDZ b % FF4f L
7z, TEALE ORRED & #1135 7o O OER AN fE
HUxh»ror.

&5 R

(1) 77V Ak AEHREOWRE (Fig. 1)

77V FABRBICEWT, READSHI TN
TEWHLREEEEZE LR, B] TREFHL
BEHARBICLAFREERE L CMnBE 3.7
mg/dl $7xh b FEREMET O 1/10 5B E %
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EHBREL Lic. PEORBEOHMCLSHG
PIEEEEBRONZ P/ &6, B)
R 20 ml &K 170 ml iZ 10 ml OERE 2 &
RESLTIMAT200ml & L7 DR KRG
CHEATAZEE L.

FS THEREIC Lz LABED 1 FEE
(Fe 33.3mg/dl) TEHLREESZE LD,
RITVEFEIEABTRICLAFREER LT
BEDO2HERE (Fe66.6mg/d), Thbb
300ml DKICFS 2 @& B L7z b D% 200
mlFHTAZ & & L.

@) R5VF 4 TBLUEE BT A&

(Table 2)

BI BTl &BFINCER LI-HELEARK
DEESHIEE, BEREICER > THsh
7oDiX, 30 #)#, Bh T2 %I, Brorl <14,
BsT10%], Bm CT23%], BiT13 %I, GB
T5%l, PDh<c10#j, PDb T84, PDt T
16 ), FSE <1230 %I+, BhCT24), Bror
116, Bs T9#l, Bm T 17 i, Bi T 7 i,
GBT 14, PDhT5 |, PDbT9%l, PDtT
176ITHY, HIHEEIZL2PDLTELOD
BFITHILEABTRK EOERVBRON, BT
Bm & PDLICBWTEL, FHLURICRDH
niz. Loal, CThHGOHEEBERBRKROSES
B ORRAIC X0 apls (Fig. 2),FS Tk
PDb O 1 fl% k< &FIMEEF B L, BE,
BEREOMEAREL L. SERICEIE
WEBRERS Z LI, BEBEORH
HEEBAMET L7-3Did B], FS #£icE®mTH Y,
BJ TiZ Bs, Bm, Bi, GB, PDh, PDb, PDt |2 %
W, FS Tii Bs, Bm, Bi, PDh, PDb, PDt |
BWIHMRFICERE i HEOR £, 37b
LREOEZHOEAERRD bhi.

Multislice ssfse % & &R th THE& L 726 T
X, B] OB HICIBRFBILERNRR P EEH
CEVEESLL, HLE L HESERERE
B HVIIIRE L7 IBE, BE & OERINATRE &
T 7= (Fig. 3), FS OB& I HLE AT
EEBDETETH-7c (Fig. 4).
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Table 2. Results of the Clinical MRCP Examinations

No.of No. of No. of patients by score
Location ~©%¢8 overlap! 0 1 2 3 4 p value

B] FS BJ FS BJ FS BJ FS BJ FS BJ FS BJ FS BJ FS
Bh 30 30 2 0 0 O 0 28 28 1 0 1841 1612
Brorl 30 30 1 1 0 0 0 0 29 29 0 0 .3256 .3265
Bs 30 30 10 0 0 0O 0 2021 10 6 0 3 .0007*  .0007*
Bm 30 30 23 17 0 0 0O O 7 13 19 11 4 6 <.0001* <.0001*
Bi 30 30 13 7 0 0 O 0 17 23 9 6 4 1 .0002*  .0165*
GB 6 12 5 1 0 0 0 0 11 11 0 0 .0197*  .3388
PDh 29 30 10 5 0 0 0 0 19 25 10 0 1 .0006*  .0310*
PDb 29 30 8 9 0 0O O 0 2122 7 6 1 2 .0045* .0097*
PDt 29 30 16 17 0 0O O O 13 13 12 10 4 7 .0001* <.0001*

BJ : Blueberry juice, FS : FerriSeltz, T : At precontrast state

0 ; Diagnostic efficacy is remarkablly worse as compared with precontrast MRCP. 1 ; Diagnos-
tic efficacy is slightly worse as compared with precontrast MRCP. 2 ; Diagnostic efficacy is
equal as compared with precontrast MRCP. 3 ; Diagnostic efficacy is slightly better as compared
with precontrast MRCP. 4 ; Diagnostic efficacy is remarkablly better as compared with precon-
trast MRCP.

* : Statistical significance is demonstrated.

Fig. 2. Status of postcholecystectomy in a 42-year-old male

a. MRCP before administration of blueberry juice. Intragastrointestinal fluid demonstrates high
signal intensity, that inhibits visualization of MRCP. Fluid in the duodenal bulb (arrowhead)
looks like a gallbladder or a cystic lesion.

b. MRCP after administration of blueberry juice. Intragastrointestinal high signal intensity is

eliminated.
(3) 7V — P Lk BRARL T IOHE 84, 144, 4 M12%,3%8TdH 1,
(Table 3) Mann-Whitney © U #EIC & D % ERE
RART XOFEIL, B & FS & T& 4, %y > TBIDIFS>HFS LD HRALT W

1LERO0%, 14, 2RABTH, 124, 38N T kAR E N,
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Fig. 3. Cholecystolithiasis in a 68-year-old female
a. Multislice ssfse image before administration of blueberry juice. Fluid in the gastric antrum

(arrowhead) demonstrates high signal intensity.

b. Multislice ssfse image after administration of blueberry juice. High signal intensity in the gas-

tric antrum (arrowhead) is eliminated.

Fig. 4. Suspected pancreatic tumor in a 74-year-old male

a. Multislice ssfse image before administration of FerriSeltz. Intragastric fluid demonstrates
high signal intensity (arrowheads).

b. Multislice ssfse image after administration of FerriSeltz. Intragastric high signal intensity is
not eliminated.

Table 3. Comparison of Agreeableness to

Drink between BJ and FS

Oral No. of patients by score
contrast

agents 1 2 3 4

BJ (n=27) 0 7 8 12

FS(n=30) 1 12 14

BJ : Blueberry juice, FS : FerriSeltz

302

OBFEEIMCKAEL T LE->BEDOBIIC LS
HILEN B OfE B IHIREIC DWW COkkEt

SHEDORT VT 4+ 7TOREARKE, o0
A, BHIER, hEER, >%E (KB
D), 794AERT, K, %, a—t—, &
nELERA TV, EERTO MRCP T3 441
ICBWTHREY DRE S BPIRE, BEHESs %



MRCP IZBF 5T )I—Y =Y 2 —ADOF At

Fig. 5. A 40-year-old male volunteer after eating and drinking

a. MRCP before administration of blueberry juice. Gastrointestinal contents demonstrate in-
homogeneous high signal intensity, inhibiting visualization of MRCP.

b. MRCP after administration of blueberry juice. The high signal intensity of the gastrointesti-

nal contents is eliminated.

Fig. 6. A 35-year-old male volunteer after drinking 300 ml of water

a. MRCP before administration of blueberry juice. Intragastrointestinal water demonstrates sig-
nificantly high signal intensity, severely inhibiting visualization of MRCP.

b. MRCP after administration of blueberry juice. Intragastrointestinal high signal intensity is
eliminated.

DD EAERODEHEFTTERD, B DK
FIZ LD 2Bl W TREHOES I S h
R, BREEENHEL LA (Fig.5). L
L, 81 MRCP Ik 5 MLEAEMITT
BLTWREEEEF L3R bhh o

FKBORS VT 4 TIZBWTE, 34&%
HILENOER L EE S VRO LN, B &KH
CEVEFEBILL, HLERNBKROER D O
" MRCP #18% C T/ (Fig. 6).

% 2

MRCP (Zi3, B, KEELEL LLICE,
+—3RED, TONBREPEESERT I LI
F ORI h, REOHEHIENIENES TH
BEWSFERHS. LrL, HLEREED
EEBMNIEE, BEBEICEL > TREOLT
AT ERULIELIED D, SEIOHERTLHf
FHERIT S b b T RE, RERE L OER
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DHBELDOBFTRDONI. LicBoT
MRCP %, HLEPBEEONBIKRIC LD RS,
RS L ARRCHH S h 2D &, BHEED
BEANC L D HILERNBROBEAIIE S iz
LOEBLELEZONS.

HxiZ, BIBREET S Mo T BiELE
IK&EHB, AW TB] © MRCP [ 5k
BOEEHE L TOBRAEICOWTHEL,
Bs, Bm, Bi, GB, PDh, PDb, PDt iz 351+ AFH
AR INC. T, HIRIhTWE7 Ty
BT VEZDU LABBFTHAHFSICOVWTh
Bs, Bm, Bi, PDh, PDb, PDt i 553 % 4 it 7
BRI N/, IhHOMAICEWTEEFED
B, TEBOMEHEN L ET A IRE R e S
CERLEEEZLE, BOEBEHNERT
BHOELREBICEMETES. B]OBAIC
GBIZ BT AHEAMEBRINI-OICH LT,
FS OB & ICIIBRESR INED 5 12D,
FS I CIIRBEEOBRL <, LrbEERIC
GB ICHIbEOEBE B BEL > TW el 1 6y
Lipigipofofcd b E 2 bh, IEHIBERELE
T AGITHEHE 34 B & EFICHERBERRS
N5HTHA5 EBbhb.

FHE 5L, B3 spin echo (5 L 5 T2 3
FRICB W TEBRED FS A& nEEH &
LTHERATHAC L&, MRCPiCkT 5
EHREOEFA - LTULH LD, YRS
DEAL/FS OBEIZBED 12 253
FICEEET, »2o50ml W >HELIH
ETEBZVWHDTH - 724, MRCPIZE\W\WT
L DREFRTHRAIN TNAE),

BxD7 57 AR LA TIEFS T 12
BEREIC L2 LB RE CEREES %
BL7R, TNIEIMRCPIZBWCHEHIN S
INIVAY —4 A (ssfse) 1231 5 TE »
950~1300 ms ¢ FEHWICE V2D Fe DEFT 5
T: BHHREPE L EASIN/ T LICkB &
EzbNhlc. BELWIREIRLHBMENLS L
EHLT, SREBEDOFSIZOVWTIhEE
PloBE%#HE L, FSRASIC TE #28{LX
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52 ETHE, BEBE L ELE & rRRIC
BH L0 s, HILBEOBE I I N L
DL 2EHOMRCP 285 -W> 21—k
J7#E % 2-contrast MRCP & &4 L34E LT\
%. B~ ® TE % 90 ms &E » L 7- multislice
ssfse IZ 31T WA DB TIE, B] DBE&ILM
{LEABEEBIL LS, FS TREESDE
ETHolc. TOT LITEEEL L s NEE
Bt RZE S HREE D 5 \ NI RER LB, BT
37T EOFEW &7 B RE, ABFFRTHEAL
7BEOBI TIRIEKR D D\ 5 2-contrast
MRCP #1795 Z X TERWEWVWD RERR
THDOTLH5H. L LESEITHREF LTz
7, B] #EICHR T NIE TE 4 1100 ms BE
TREES%, Oms BECHREEEEZRT L
5 2-contrast MRCP IC E#E 7w EE N FAT
HI3TTHHEEZ TS, 7, 1100 ms 7
% EFIEF IR TE RAATRE/: MR #E& Ti3,
REVFS #FERATAHEICITBEED 12 58
ERAEHRBELZDS0ml LrH#ETET,
COHEHILERNDRRE S % X 0 ILEICHE ¢
57213 50 ml LA E# 5 A8 B] 8 FS X

DAEFTHS LDICBbhs. Fi B] T,
TE % 90 ms BE I UIg NGl VA% Eifn L
77\ multislice ssfse IZ 3\ THILE A HBME
BELT 5728, EEEODBEREG > EHCE
RLU MIP LB+ hiE, BE, BEREE LT,
WE7r & OIEEIEER WA & RFFICHIE T X,
BVWAELROITEE X #7- 2R T EE L 158
bh, FHENCEWVCHEATHS LBbhi:
(Fig. 7). TOMIPBiZ&EEROLDLET
BITEVERTHAS.

INRIE EBRINCZ LW EE TIIRERTIICK
B LTLED B8 EZ LN, RESEORK
A TH 10 HONRFITHREFMOKKAER Sh
7. TO XS BEHEITHILEREDRE S I
BHAHNVEIHEETE S Z LIIBKRAICIEEICER
BT ETHY, Bl T, TONRHEKAEE
DE8ZDINT VT 4 7 DEFNTE N THLE
NBEYOREEZEESILT AT B TEL
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2.0 Bi

Fig. 7. Cholecystolithiasis in a 68-year-old fe-
male MIP image, reconstructed from several
multislice ssfse images after administration of
blueberry juice, is useful for obtaining anatomi-
cal infomation. High signal intensities of the in-
tragastrointestinal fluid (arrowheads) are elimi-
nated by blueberry juice.

tk, REHRS VT 147D MRCP ICEBIT
HMLERNBRTNE EEBEBEZRI LD -
oD, EABECIE R EAKICH LT T: &M
RSBV OPBE B hHO TR, TE 233
HICREWoOIZ T BRI R PR I N0
ThhHLEBbhi.

SEEHELA-BI200ml DO Mn &3 7.4
mgT, AARAADOMnDO1HERE35~10
mg®OEHEAATH Y, R, EBH, BFE, T
F7z FORIEAZ£<ROON TV, &
7=, LLBIIC4T - 7= Mn 18 mg % &dr BJ kA%
OIft Mn #ERIE THRARNICH LTk
RN 572D, BiZ, © +O Mn OO
BEUC X 5L, BRI5E, SFEWmICKT
% Mn BEMIC X AP KFELRAME—DORE
THHO, AERMP SO MnERIC L5 H
BRIRCAZ LEEVWEINTEOID Bl T
MRI B n&EEH & L TRAR T SIERICK
EHOBVLDEEZLND. HEFTH S
FS CTi@BEEOMFEA CIEEIER WA, FEEIC
EWTE % 2 72\ MRCP O851CHE ik
5 12 fERECIREMIHRINTELT,

BICNRIC BT A ERICERMAES. £/ FS
D%, KABBAELZD, +oH7kdiMax L
TEPEVEERORLZEZE 252 L2z
PprizvwB, B TiEZOLEL .

BE, 70—RY—Y 2 —ADMRCP IZ¥
T ABENERH S L CORREICOWTH
L.
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Evaluation of the Use of Blueberry Juice in Magnetic
Resonance Cholangiopancreatography

Yasunori TANAKAL, Osamu FujiTaAl, Seiichi NISHIO?,
Masako YUUKI!, Takae MATSUOKA!, Kazuhiro YAMAMOTO!,
Tadahumi SHIMIZU?!, Isamu NARABAYASHI!

'Department of Radiology, Osaka Medical College
2-7 Daigaku-cho, Takatsuki-shi, Osaka 569-8686
2Yokogawa Medical Systems

We evaluated the use of blueberry juice (BJ), which is rich in manganese, as an oral negative con-
trast agent for magnetic resonance cholangiopancreatography (MRCP) and compared the findings
thus obtained with corresponding findings for ferric ammonium citrate solution (FerriSeltz ; FS).
The optimum concentrations for the two oral contrast agents were determined by a phantom exami-
nation. Precontrast and postcontrast MRCP images were obtained in 26 patients and 4 volunteers us-
ing BJ and in 30 patients using FS. The pulse sequence applied for MRCP was a single shot fast spin-
echo (ssfse) with an echo time of 950 to 1300 ms. In several cases, multislice ssfse with 90 ms echo
time was conducted using both BJ and FS. Additionally, 8 volunteers who had recently consumed
food or liquids underwent precontrast and postcontrast MRCP using BJ. BJ and FS eliminated the
high signal intensity of gastrointestinal fluids which degrade MRCP images. In the multislice ssfse
images with 90 ms. Echo time, BJ reduced the intragastrointestinal high intensity signal, but FS did
not. In all volunteers whose stomachs were filled with food and/or water, intragastrointestinal high
intensity signal was eliminated with use of BJ. We concluded that BJ is very useful as an MRCP
negative contrast agent.
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