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Diagnosis of Common Bile Duct Stones by
MR Imaging, Mainly MR
Cholangiopancreatography

Ichiro Isomoto', Takeshi Koshiishi",
Toshio Fukuda® and Kuniaki Hayashi?

We evaluated the accuracy of MR imaging (MRI), mainly
MR cholangiopancreatography (MRCP), in the diagnosis of
choledocholithiasis in comparison with ultrasound (US), com-
puted tomography (CT), direct cholangiography, and intra-
venous cholangiography (DIC). Thirty-seven patients with
biliary disease diagnosed by surgery and direct cholangio-
graphy underwent MRI with T1-weighted images (T1-
WI), T2-weighted images (T2-WI), and MRCP (source
images and projection images). The rate of stone detection
was evaluated for each MRI image and modality. Fifteen
of 37 patients were found to have common bile duct stones
at surgery. The depiction rate of T1-WI, T2-WI, source im-
ages, and projection images were 7%, 67%, 93%, and 53
%, respectively. The depiction rate of MR, US, CT, direct
cholangiography, and DIC were 100% (15/15), 25% (3/
12), 64% (9/14), 71% (5/7), and 57% (4/7), respectively.
In addition, there were two false-positive cases, one of duode-
nal diverticulum (Lemmel's syndrome) and the other of
hemobilia. MRI had a sensitivity of 100%, specificity of 91
%, and accuracy of 94% in the diagnosis of common bile
duct stones. In conclusion, MRI is useful for evaluating sus-
pected choledocholithiasis. In spite of the high depiction rate
of the source images, other images should also be taken into
consideration in the diagnosis of choledocholithiasis.
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BE WA (LT, US)RXHMCT(LLF, CT)AHwSh, H
ERZWTI I TR E A R (LT, ERCP) &R REfFIE
a5 (LLF, PTC) & EOBEHEEREITONATWE, —
i, BEIER % JEEEER | CHE i #E 22 MR cholangiopancreato-
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1. T13&iR&

Wifg /35 A — % —14600/15/3 (TR/TE/excitations), < 1)
v 7 A251~255 %256, A7 A4 AEO~10mm, A7 4 AF
vy Flmm, AJ 4 A5, FOV300~350mm, Hf%Hs:R
59 TH o7,

2. Tor&iR&

(%87 A — % —1321350~2500/80~100/4/15~ 16 TR/
#lTE/excitations/echo train length), ~ M1 v 7 A205~255
%256, AT A AE8~9mm, AT A4 AFv v 7 Imm, AT
A4 2%16, FOV300~350mm, #HIEEEMHS~8% TREHFIIZ &
0 I B ERIRNR AR 2 S v A &R L 7z,

3. MRCP

W dmultislice 12 & 22DEEF FiVa7za%, 3 b T A
kAR WR T TN A4 Xk o L 22 iRGe % 1A L
X@h70, BETII3DEFHFHLTWAY.

Hif% /37 A — % — 132D TIX1500~2500/200/2 or 4/41
(TR/EXITE/excitations/echo train length), ~ k1 » 7 A
179~204 x 256, A7 4 AE3~5mm, A7 4 AF v v 7
-1.3mm, A7 4 A%20~50, FOV300~400mm, %
3~94T, 3DIETIX1300~2500/200/2/35 (TR/FERITE/
excitations/echo train length), ¥ M1 2 7 A179~183 x
256, EPAT A AE 2mm, AFAAF¥Xr v Thl, AT
4 Z%25, FOV300~350mm, PRIEERH10~1657TdH
5. F723DETIE 7 — & U 2 half FourieriE 2 fiFH L
i=.

%3, JEHIZ X Y gradient echoi® (TR/TE/flip angle =
174/15/55, = M1V v 7 2128 x 256, A5 4 AE
10mm, A4 AF¥F v v 7L, A4 AHK2S5,
FOV350mm, #Rf£EEHE2080) 12 & % i dynamic study &
WBhnL 7.

BREIRE

1. MIEEHEAREE

FAMTIZ THERR & MR IRE RS A 1561 (2D 4 #i, 3D
B ICB W TR A ORISR SEFINRE Lz, 72, 1
Be LTihoREE TOMSARIBFRD HH L.
a) W51 L

T156F(%, T25F(%, THEB X OMIPEE N E o
ZI2B T 2 BIRER A O OREY 2 ZEHEED &
AEIC LD 3R v+ BIBRICHIE STV, + S
TWAIARBE, - Ml Tuwiw) T L 7.
b) #RAE I He

FAZ156ILZ BV THIAT & - fibomdsis: (US 1361, CT13
5, ERCP 6 5, B & U'DIC 7 fl) i2 BT 5 BIBEHH O
HEXEHL, MRISEKTOMMFEL B LA, FHLA
FHIFIUSIE 7 0 A 4EEISSD2000 F 7132200, CTIXHIZ B
TCT900S T10mm A 4 A&, 10mmA T 1 AME, 4 A5
A A9 D@Dincremental scan% {75 72, ERCPIZ A1) ¥ 788
JF230Tf7\y, DICTIZ10mmD W% S (% L7z, MRIT

FRE 1049 H 25 H

i3 % 567

O T BESE 3BT LR ++ (IS S T 3) o
FEFID & E L7,

2. KBREEHEE DRSHTEE

FEEZWIATZ & N7237HIZ BV TMRIDKEIBE A 14
T LB WRE R AT L 72,

5% Table 112,
1-a) W5 IR H =

T1aR%1/15(7%), T2583R(510/15(67%), JCHIZ14/15
(93%), B X UMIPIE8/15(53%) THh o 7= (Fig.1, 2).
1-b) A T B =

MRI15/15(100%), US3/12(25%), CT9/14(64%), 1E{%
HEESIT(11%), BLUDIC4/7(57%) TH Y, MRIATHRD
TR ERTdh - 72 (Fig.3).
2. BOIHE

MR TSR R & B0 & h 2 EFNZ17THIT, false
positivef5l i3 LemmelfEfEHED 1 41 (Fig.4) & hemobilia® 1
(Fig.5) Cd ~ 7. False negativeld 1 fild o7z, #AHE
AT A MRIDBTRE dsensitivity 100%, specificity 91
%, accuracy 95% CTh o7z, FHAMPMRIDHETT S 7z
25361 5 BT T O AEHREHE T ASBIT & 7z iER
ZFEO LT, specificityl X EH IR L AbDEFL LR
728

Z =¥

fEk, FARERAOBWIIL M CIHREA L USRCTA
FPWAT SN TV A, Fhbidnd it d IEFEI2E specific-
ity 7R TVOAS, US TIIHE OFE L # g OIRAEE (H 1L E
PO A A DF IR K TRRIES) I2EG Sh3 <, CTiZBw
THAKLEED 2 WEEHOREIXHEE L\ 72®, sensitivity
13US20~85%%19, CT23~90%2 10 L &Iz LY 8 F &
FTH5H. SHOWETCHUSE L UCTOM AMEIHEIT25%
BLU64% LT & L DT Lh o7z, —F, ERCPiE
sensitivity, specificity & 1275 <Y, TEERZEMDI- D2
ERCPF CTHIfT S NAMEIZL AL TH LS. S5IZERCP
R EE T OB OAL ST, RN FLIEILRAT R
B e L 0D FIEIZATR A FEE A LT AP,
LA L7aA%s, ERCPORIYEIIMN HE OF & B Uk & &
FifioBFoFESZDMOERICELA S, SHICRE
B A PEEYO R AN L ARIEH Ot b 3 5. 4
[ OFES]TlIdE e IHE R G 72®, ERCPE ThifT &
Ni=Did 6 b Piadroizds, 2056 2HIZBUHED-
¥, canulation?¥ T E LD - 7-fEFITH A, DICIZEI L TIiE
7B 4 BIDEEDRIE T & 724, FETERDPo723 4
TN D IemPl FOFEATH Y, DICTI/IMEADFEEIE
ELWwEEZ LGN,
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Table 1 Detectability of each image of MRI, and each modality in choledocholithiasis

Each image of MRI Each imodality \‘
Case Sex Age T1WI Tawl Sl MIF MRI us CT ERCP  PTC Dic

1 F 70 - - ++ ++ @] X O

2 F 56 — ++ ++ - @] X O O

3 M 46 - - ++ ++ C X X O

4 M 74 B + ++ ++ o) b3 O

5 F 85 - - ++ - @] O X X

6 M 64 - ++ ++ ++ O X X

7 F 62 ++ ++ ++ ++ @] @] @

8 F 68 - ++ ++ B (@] X @] X

9 M 85 - ++ ++ - O X X O @]
10 F 79 - ++ ++ ++ @] @) O
11 M 84 - ++ ++ - O O % O
12 M 78 -~ ++ ++ ++ O x @] Q
13 M 71 - ++ - + O % O @)
14 M 66 - - ++ - @] X X X
15 M 49 - ++ ++ ++ O @] O

S[_: ‘..ﬁourcc image, ++: clearly detectable. +: detectable but unclear, —: undetectable, O: detectable, x: undetectable

(B)

h 1
(A)

Fig.1 85 year-old woman with choledocholithiasis.
A: MIP image (MIP), B: Source image

There are no detectable stones in the bile duct on MIP. Source image shows a 5-mm-diameter stone in the common bile duct (arrow).

R EDORIBERAOBBICE L TXILALEHENT Foh, RELEEOMMGEIIREICEE LYY, L
WA 7z 19914E, Wallner &V #H3gradient echoi: % fj v LA OREIHERE OFBMEEICT 5 £ & - ifti5i1ad
7MRCP % #iis L TR, MRCPIINEE RO S % &5 2\, Reinhold &' IIMFRAEE 11 % 70 72 2D EHESER: % H

VDI LR, FFREAYICHINTIER 2 & A biES VA /ZMRCPIZ Tsensitivity 81%, specificity 98% D ZHTFEAS
HUCHEER B LBRICH ENE X2kt 20 BoNfzEHE LT A, Chan &1 | ZIF0L [FEI T i #SERE
&, SEIEL|WEEOTRICE ) mEll, HoMRELs |2 & ZMRCPIZ Tsensitivity 95%, specificity 85% D i

10 HARERSE $58% #1115
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Fig.2 71 year-old man with choledocholithiasis impaceted in the papilla.
A: Source image, B: T2WI
T2WI clearly shows a 1.5-cm-diameter stone in the distal part of the commaon bile duct(arrow), but souce images fail to show the stone.

<

(A)
Fig.3 64 year-old man with choledocholithiasis.
A: Source image, B: CT
Source image clearly shows two stones in the common bile duct (arrow heads). CT fails to show the stones.

FHELTVA, LIV TIND SREEMRIZEEIZ L 2 TFTLizboLEbhl: Lih =T, sliceEEFEL L2, W
bDTHY, MRCPUSDAOMIE % EREIZ AN FTHE % W Bsingle slicefEOMRCP TIEFRIREFE G DO BWFEEDME T
STy, —f, PREEGMRIZEE 2330 T 0L [E 1 T AR S L. ZMIPETHERRIZ, FitcofEH &0
T HESERLY I 4E - T 'Cm\shccm“" FHwLZ LK ERVICLVBAPFAECE LR hobDLEDbRN
Y BABE L MRCPASRIET FECTH 5 Z L hiE ENTwhH, £ (Fig.1), & <IZ3hk L7z fEE R /N o [a) 5 1 R 12 72
Z TAED DU P RESEMRIZEE (2 3B\ TR R T E HEBbNG, FisOHWIPRFE T EHESEEIZ L S
HSEi: & AV 72MRCP % HLLZ B O W 7 &7 7-MRIDFE MRCP T3l AR <, KM H D, ikiro
PR R OB D W TIRE 21T 2 72, HOPUETDH o 7275, T2HARBIC XL 2KFHRLBHET S
EEATIETEEOMBEIRLFH L, 2V TT254EH Z X ) EBIEESTRETH /2. T LX) IIMRCPIZ &
%, MIPTH Y, TIHRAETHEVKREETH /2. T AN ERE A DB BVTIITELR)ENRT 1 RE
WS THRETE Zdh o 21T EAFLERICHE L T8 RS A 2 EASKRYITH Y, FAEIRN 1 T S O
D, FAEBNZREAD % 2o 2O R ORIEDNRETH - 72 SEO AR TITFLIEBIZHRIE L 745 F I RE L S mTHeM D
boLBbih/z(Fig.2). F72T250% (8 ~9mm) (L TCHE{E »HEDOT, FFRFHE TMRCPARIGTTHE & EE TILFLIEE DK
Q2~4mm) |IZHARA T £ ARz, BENOEES % SEWEE M ALENSH DL, FEMNLHGES Y,
E£9 5Hi Opartial volume effect|Z & 1) #H O FEAYEK MRCPASTEIRET D A DOHef§ DB 1 AI T2 58 A T W T O

EHE104E9 H 25 H 11
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(A)
Fig.4 83 year-old man of Lemmel's syndrome
A: Source image, B: MIP

Source image show a filling defect in the distal part of the common bile duct(arrow head). MIP shows high signal in the filling

defect (arrow).

Fig.5 73 year-old man with hemobilia.
A: Source image, B: T1WI(gradien echo sequence)
Source image demonstrates a large filling defect in the hilar bile duct(arrow). TIWI shows high signal in the bile duct (arrow head).

MRS LD RBEL LECOLENSLEEZZ LN
B,

False po%itivel’ LT 26IICR SNz, 1 FlidLemmel
JEMERE (Fig.4) T, Mo 1 f?f[iihemoblha(Flg 5)ThH-o7-.
Lemmeli’Eﬁ%f—m 1 BHETCIHEZ S TR T omEp i RS =)
BhY, fELBRE LD, MIP@’Cii{&{a-q—ﬂzo)i#ki:—,ﬁ:
BEEr@oonh, T THRBEELHEHLEIMATH o
7. Hemobilia® 1 i b fFFIEICIEREFH L L TR O
A5, ESERTOTEE (GREE) IZ THEBIIEESHE £ L
TEY, MIEL OREEITRETH oL EZ b/, MRCP
KEBWTREFHZzET A2 DL LTER, #A, IME,
mEHOWEPEEITEN S, F7:, MRCPitheavyZ2T25%
WETHL0, BHSEFPTHETEREL, ®—
THDIEGE M OBE SR E LTl S h oD »
. L7zh > T, MRIZ & BBIBEREOBK 217 HE

12

I2i%, ToX) ENTRE %ﬁ-vﬁ HDHZEEBHEL, 9“
AR TOMWEZFEMIZFET S 2 &AW TH Y, LEIZE
CCiddsemE b BTy sZ 12k, &5 ﬁls;pecificity’i‘
[Mlse¢aZ &ML EbiLs,

A Bl DRF TIEMRIEAORRATE: & i L T d @i
A ETH 72, L LA SUSIEF DR O
BELREIOEBIEEEROBH 1T ) BEEwINEZ L
Whhnwk#Ez oMb, F/CTEMRIZ ILET 254, CT
RLMRITIIEREMON— FBX UV 7 FDOHEREOENKAE
<, HghZidEeTc & v b, fofhelical CTTIEE Vi
BEAHON G LOHmEDLH N, 414CTE L UMRIOZ
REDWEBUCB L TIXEL 2PN EEEL NS, 1272
CTIZHAMRIZ FEATT AF) S E LT, MRITIEHIBEREL

DLW DA% & THEEHIZ H WA 2 ki (BEEDETR
EUPEH ORGATREZ SAE T o A2, ZhUINEESET

H A=) ){”‘m, -"‘353{'1.‘ %]IU
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