0i2] ZtQIEHE FEOIA AXIA X172 HEY Qe
LHAIZS oj8is SISt THSTie| H|m:
FEHS HatMg SMos

AR, OIZT, 015 H", AN, 01MT2 olaT, AU, AEY', 285"

2 Y 9T TeAGEAZedA 3xUA AU FHALEZYE(MR cholangiop-
ancreatography, MRCP) 9] XI%t¥ 71X 5 WA A A 8P4 Ald==gd%(endoscopic
retrograde cholangiopancreatography, ERCP)$} v]swslo] gol R 512} 419 c},

CHe 9 2 e A 3to] A4 =+ 46 9] #hAtell disle] MRCP9 ERCPE 77
A188stgch. MRCP+ reverse fast imaging with a steady-state free precession(re-
verse FISP : PSIF) 712 o] $§-3}o] o\l ¥ MIP algorithm2 o] &3l A LA 319
t} G x3ato] o} H s B9 kol i3k MRCP2] A4 -2 ERCPE HA7|Fo R 6o
Hrtstqich 3, obA 9 AW o st F9HEQ A =& MRCPe ERCPZH

ol w]szatglch.

Z 2z MRCPS 2x&Ao i dl&2 974 E 94.6%, Sol% 75.0%, AE5 91.1% 4%
oh. ALY oFe AFVEE 87.0% vt A FAwM 7o glo] MRCP¢H
ERCP9 9175, Solx, A&EE 247} 76.2%, 87.5%, 82.2% % 71.4%, 83.3%, 77.8%
ek Zzbe] Aol g AAA e HEx = MRCP7} 60.0%, ERCP7} 55.6%; %t}

Z £ :3D MRCP+ 7Helg 5230 Qo] ERCPS} Hlislo] £MglE Ak x5
7}AH, ko ZERCPE WAl e 4= 3l £ AAwyoletx Y2ty

M £

2}7) 39 Aet v 2 3% (MR Cholangiopancreatography, ©]
3} MRCP)2 v A3l o e ZAAp] e g4 35 73y
Ak &3t CT7) ohofRt G ol A vy 7hdst 3l
WA 77124 ANIE 9lov, Eohd JdRE IAHAA
1A 0.2 xA|5HA] ek ol ok4l-$H, olajt Aol A Wl
A|AA YA H b 244 (Endoscopic Retrograde Chaol-
angio-pancreatography, ¢]3} ERCP)o] o}z 7}A &= H4-H gl
ZHrp o2 o AA T Qlrk(], 2). ey} ERCP= HAFA L
2 qlale 3-5%9] FUg S U &S HolI 93L(3,
4), 23 Algolt FAle EHFE FhAslof drhe w o]
itk H2E0] MRCPS] &bl HrA]o] B3t A&-5o]
Bus, o] A 4o gt 7bsAdo] FRHH R A7)

93 Yek(, 5-7, 8-10). AATE & v Faho] T
ulEo)q ghol} erjdela s 5RArta Egehe TRt
ele) 2egeaste AFAY sol, 7H el solE
A4l ERCPoll tale] MRCPS] 2194 RS vz
sod 2.3} sHsic.

a3 Y

g e dEAgte] oAlEl #xF 71| it
MRCPE 3}, o5 Aol zhejdtxAste] oAlsEm
ERCP7} A9 22} 4648 o2 stdeh(edat 249, &
2} 229, A RE 31 -804, Hdd= 634)).

AA ofAduH L 240 24 Gz o] 129, u]Bo|d ¢
=t 89, Ed3hd(choledochal cyst), SFAEER 2, ©e4l
o|A AT, erjHefT 75 o] 7t 184, 183 A4 19

CHEX}7 | 2H 2| 2t at 3| X] 1:148 —153(1997)
Lgabel Sk o skl & AehAbd shetm A
2.9 sho o o) kel 8 & 37] oH 3k okl
g yuistm o)shoh st Antsl et wa

FAAL: A%

Tel. 82-2-224-4400 Fax. 82-2-476-4719

AgA 97 FE 388-1 AEFIHY HAAT
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012 ZiE s EHOIAM AXIHY XPJ|2H NEHS =& HAIZY AHY g3 =gl Uiz

o] Eg=glon, otgule 2124 Vater Heiiot 87,
ek 53, A EStel St AW 31, Klatskin £ 4
9, 9 Fd3gte] 14o]gvk(Table 1). =244 44 34,
ERCPA| ZAMA|A 84, ZA9)A WA|As AMAAE 15z
A= ek v 5e]d geagd ERCPY CT, 2534 &
ot Se] gle] ¢l& A$Z sigich e £ 11
o, 227 99|, dEAMEAHAL 162 23t ct. MRCP
& ERCPAd| 2|83 fxp= 3290]3&d], 2354 6417k
A, 6504 1 A, 1964 29 A, 296014 54 Aol 2183}
9t} MRCPE ERCP3ol| A3 25 vma] 138024
6ol A 3 F, 4504 6 F, 283 8YU F, 99 F, 164
Foll A3 A7) zbzt 194 o]glct. MRCPE w3l A)algt
o] AW ok Fof 57 (Klatskin FoF 29, 24 £} 2
H, Vater Joj#9t 1), $33744 59, n|So]z 33 29,
Aayo] 1ot

MRCP+= 15T Magnetom(Vision : Siemens, Erlangen,
Germany)®l| 4] circularly polarized body coil-2 o]-&3}e] o3
A& dodisich

Hx 3FAA] A2 turbo FLASH(breath-hold turbo
fast low angle short)”]® (TR /TE = l1lmsec/4.2msec, flip
angle 10°, 1 signal average, 8 second AT) 2 & 3xhd 3} HAk
He] scout imageE vk TAH JAfoll A oiA] 22 7|H
22 d4Aql Aoty FakE dojuligler, o] W Aok 7t
o] F7HE-9NE FRe] A ER}EEE 3 o]
o JA-E RUE R BA St o] dolrb o
I 2 slabs AT o] F reverse FISP(reverse
fast imaging with steadystate free precession ; PSIF) 7]
(TR / TE=17msec/7msec flip angle 90°) 2.2 15-23%7}
o] ZFAA Aelol| A AL 2340A FAAH FJARE Ao
gt} FOV({field of view)+ 350 —450mmo]gl=u], 28" o)) 4]
= IFAAAE ©EA717] 93hed vl A A (rectangular)
FOVE AF8-3}gic}. Matrix g~= 8%l 4] 96 %256, 199 o] 4]
112x256, 1894 128x2560]%) 1
15—23%, slab thicknesst 32 &2 40mm ¢ 3L effective sec-
tion thickness”} 4mm>} ¥ = number of partitions 8]
1} 1022 3lodch o)FA sl ol 2x1A 2UGNES
F & MIP(maximum intensity projection) algorithm2 o]
43t 3AA 2 AP MIP 2% WSk 14.3°9
o}

acquisition time

Aol & R} gl FAS A2 19e] MRCPS]
AT dALE, O AT e 190] ERCPE 7247 5

HH o2 g5sigich. o] 58 272 ste] MRCP$} ERCP
o] A= F A3

HEgA o BE od4 ERCPE FA7|F22 3}
MRCP9| "I3tx, Bo| &, A& Yrsigict o459 At
2 21d)2] oA I 249 o (Sgdahd, IHHESY
el A ERCP} 6478 272 3l MRCP2 w7,
Bolg, A E Hrisigct

ol 2 oo zhHE Ald zAGHE TAE sl
MRCP2} ERCP Z}7}ol| 4] RIZtE, Bol| &, A& & 37}l
o} wpAute 8 Fghaql Alcke) A} xE MRCP} ERCP 7+
Ztel| A B 7}skgdct

2

434 9] MRCP A4t 852 97.8%(45/46) ol| 4] o] Foi&]
t}. MRCP9] Ao] ¥4 7l Axe Fx g2 19L& 2l
4 A B4 A7}l ERCPE 7|22 349¢&
o Zkejd e &R &8 mte 946%(35/37), Eol% 75.0
%(6/8), 8% 91.1%(41/45)dc}. ) H-9= MRCPe A
23¢)) - 20e1(87%) A A &3lA zledsisich. 2217} 3ei o) 4
£ 25 AA 4380 24 etz ddck(Vater Fd)

Table 1. The Various Diagnoses of Patients Studied

Diagnosis No. of patients
(N=46)
Normal 1
Benign 24
choledocholithiasis 13
nonspecific dilatation 8
choledochoduodenal fistula 1
sphincter of Oddi dyskinesia 1
benign stricture 1
choledochal cyst 1
Malignant 21
ampullary carcinoma with stone 8
(N=1)
pancreatic head carcinoma 5
Klatskin's tumor with stone (N=1) 4
hepatoma with biliary tumor emboli 3
with stone (N=2)
proximal CBD carcinoma 1

Table 2. Comparison of Diagnostic Value between MRCP and ERCP in Distinguishing Malignancy from Benignancy, and

Overall Diagnostic Accuracy

Specificity

Accuracy Overall Accuracy*

Sensitivity
MRCP # 76.2%(16/21)
ERCP # # 71.4%(15/21)

87.5%(21/24)
83.3%(20/24)

60.0%(27/45)
55.6 %(26/45)

82.2%(37/45)
77.8%(35/45)

*measured when each specific diagnosis was correct.
# Magnetic Resonance Cholangiopancreatography

## Endoscopic Retrograde Cholangiopancreatography
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d3s 2

Fots ZolEudd sz A 16, AFHets THEEH
dlA 2 At 16, 7HA 2eke] Uit HolE EHFHH
A2 2t 1)),

obdgd o ofAduidl bl glo] MRCPS] W7k, Eolx, &
#$x 762%(16/21), 87.5%(21/24), 82.2%(37/45)Q 1,
ERCPY wizts, Bolx, Hax 714%(15/21), 83.3%
(20/24), 77.8%(35/45)0]2dckH(Table 2). A5ke] A Aol
ABge] F Aol BF oo B o7} 194
(Fig. 1)o]x 2% opy oz Ackx|glx o7} 214 (Fig. 2)&
A 5 7328 A E7) 889% %Itk F¢A el Avkd g s

£ MRCP~7} 60.0%(35/45), ERCP7} 57.8%/(26 / 45) it}

LI |

A geAzs Avtsh=dl 9je] ERCPY 932 =59
v CTshe ohe 2ulolA] wl$ Fosleh A FEAE o4
8] 41 QA BRI BT, T2 oo} Fod,
AEAle) WG AR 247 S AT 5 2lE Aol ook,
Tejih A BARO S o] F AlAT Aol T FEAT
g% B 5alof s ool aloh R A AR 29
o ARalE A97E B glem, B2 Azl vk AgA el
ANE WA B A9 F 9 AR ook Z1$A
29 yejshal 4L 4 gck. MRCP2] Q44 o]4+) glo]
4 2 el9) olefd ERCPS wdeld 3% 4 9tk

Fig. 1. Carcinoma of the head of the
pancreas.

a. MRCP well demonstrates the dil-
ated common duct of suprap-
ancreatic portion and also the dil-
ated main pancreatic duct.

b. ERCP only depicts the common
duct. Pancreatic duct cannot be can-
nulated.

Fig. 2. Common duct stones.

a. Dilated common duct and stones
of hypointensity (arrows) are well
displayed on MRCP.

b. ERCP also demonstrates two float-
ing stones in common duct.
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0{2] ZIIE T FHOIM MXHE X}7I3Y M QST HAIEY HYN ALy =gane] Ha

MRCP7} ERCPuHE A8 571 £ A A 23 & 9ok
2 A spAg wRlgAdolgle Ao Bol ERCPE of
A 4 9lS Aot

MRCP= ZHI 29k A3 frAlshA] Hols 2 A4 59 o
Mg 7hds 3 ¢ 9lelx, ERCPEE d A s 2993
4 glel el 271 o Q9 ol (Fig. 4)vF ERCPAlS) 4
B 2 shed AAAD o (Fig. 1olM B2 =5o] e}
ERCPAJell Fetate] wdiollr] ALz Hold F9r)
MRCPE A 3}3-& d&= SAlso] ool 7|57 0
Atat = 9190 Yl o]i= MRCP9] 2t AT & o)l=g| g &
& Alo] =i} (Fig. 2).

£ 74 MRCP2} ERCP 23§ 1]9] A7} 7170] £
of oA 9 vF 2 244 S 713l ol x £3hs Ho| FA|7} 2
T qleh zelvh 59 o)At Alo) 7} v 9| (Vater o) ¥-9} 3,
SAEHAYL 1, G248 4, FHLEHE DollA Gegr o
Fub of W obA 7 EAoA 2% MRCP$ ERCPZhe)
YA H s oA 7] el a8idh A 2A)slgr)
2.3]2) ERCPA|9] A]&o] MRCP ¢dAtell 33k m)al 7154
ol A& A5 sl a, aelsle] gl e A9 4
A g Hrhe] 84S B ATl AYrg e w2
e R 2 AR A o=

Heg o aldelnt g9 kel 9lo] MRCPo o

Fig. 3. Sphincter of Oddi dyskin-
esia.

a. On ERCP, intraluminal mass-like
filling defect is seen at the ampul-
lary portion of the common duct
| (arrows), so the diagnosis on ERCP
. was distal common bile duct carci-
noma.

b. On MRCP, the mass disappeared,
that represents the filling defect on
ERCP was dyskinetic sphincter.

Fig. 4. The advantage of MRCP on
ERCP.

a. ERCP only displays the distal por-
tion of the tumor. Contrast material
could not pass through the tumor
(arrow). A diverticulum (open ar-
rowhead) is incidentally seen.

b. MRCP demonstrates the dilated
intrahepatic ducts and the tumor
site (open arrows).
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g #47)F 22 ERCPE Alith 1 o] <=, ERCPellA] Ko
e Axch o ARAe|z AU FAE AR T UL
ERCP: 1813 2 Bl A oA = Alvky A #wrt g5
o] glrkal Bglr] wio|ch

2 7oA MRCP9 #24-9] o352 ERCPS} vlarste]
At 87.0%4it}. Hall-Cragg 5(7)°] ERCP2e] dA=E
86.1% =2 Ha3t 73 vls=g Aijo]x Wallner S(5)o]v
Ishizaki 5-(1)e] Rajk 100% ) vl 25 X w2 A
el & ¢ QA 2y o] B F2 Ao R AT
2 sz B AR ookt Wigle] A S 2337 |E
ol AhA el v HE &7 elle F-el7k Aok A

HA 9l Aol glojM= vhE A Eell A 30%(1)FH 727
% (5717 AFEE clefsh Basta gled, o5 & o
Foll A oA, obduiwl 7hH AEEE 2% FHrhER A
B} 232 94 Azjol), 18]1} fast spin echo B2 7|¥&
AHeEE ke ASSdAlE 91%(11), = % (12)8 B
a8k gloh

MRCP9] 34l Ata A EE 60.0% 24 vlay @
b 2 5 oled, ookt Wele] dxAss A Aol
G AFEE QA ® FeelAzA 243 Ao Az
wgk ot Eekat AAo] I AN 447} o] AEE o5
ojgiAl st A2 Balch

B oJFolj 4] AL-4-3F HA7|HL- reverse FISP(reverse fast
imaging with steady-state precession, PSIF)-& AH-4-3}ic}.
Al R 7L 2719 o2 AEE A =Hed, e £
221715l J3te] T1 £ FAPEEZRAALE W= 71,
o} 2 shte A& el ek Abe o) 3] 523} (persistent stead-
y-state transverse magnetization)ol| )&t 733t T2 7234
2 W= Aouk(5, 15). X529 FISP techniquedl| A& o] 57}
2 57} 3238)7] wjiol theft parameterel] ©J3kod 4}
o) walx|= BalAde] gtk 12]u} reverse FISH(PSIF) el A
= Falo) o8 AlEwt HA] wlEel g T2 xR de
Jol 717k 42 Zolth (5). o] 712 lmm/sec o]3le] =
2§ tiste] wj$- wlzksiAl AlEE fLElr] ool A A
e o] ARl A e wAEZAEE WA Hek(E, 13, 14). ©]
uh e W23l MRCPY) 7|2, 3FAA7} d5H0]
t}, 32 Macaulay 5(11)2 &4 =] ¢lo] fast-suppressed
turbo spin-echo SPIR(spectral presaturation with inver-
sion recovery)ehs 71%-& o]4-35le] 285 ] FA}el A 434
o7 oJate o]l il direct cholangiography$} wlasle]
2A9E A 7HAE 7RIy Rusig 3, SR F
Z 7o 7o g2 A|agk Ao BaEl%ich(16).

PSIF 7]¥-¢ 0]423% MRCPe|A} Abd 457} vpat 4
oA A 5= 271A FA4# o] gl A, 32mm &2 40mmE}
ol ot=]= 2he slab thickness2A41= Zhigdatev} g A
Ao g T A71A) Edich A, 2R A 0] AV Fie]
Sojun] & Aol 2hlid @ 58 Sovia] g2 2
S AY 2 BdFR Z3lc) A5, 3D techniquedll A £+ &
Ao zA, kel aetdes 7P e ZHHAE By

F 9jth o2& AP ALH o2 AitEe oE 7L
24 17k g gleejeka 2ot

£ 7= MRCP2} ERCPZE] 34 A3 744 wlsie|
Z22& F 7102, ERCPo|Aut 7H53 oJ2j71A] Algel] Hg}
o= 1Rt Hol QA ek 2AAAS B eI vk
75t SAY AMAA e dEHEY A8 FHol
ERCPe9 & «&o|=g, MRCP7} ERCPE HAI& & &
AT AAbgol2ba A% = gich 2y DA 548
%7} ERCPol| ul3le] £4glon, vlmd w2y ok 34}
upolek= Ao 4l MRCPE ¢Ho.2 ERCPS B2 F-4-%
A& Ao} AL Rth
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Comparison of Diagnostic Accuracy of Three- Dimensional MR
Cholangiopancreatography and ERCP in Various
Extrahepatic Biliary Lesions

Kyung Sook Kim!, Moon-Gyu Lee', Hyo Jeong Lee',
Myung Hwan Kim?, Sung Gu Lee?, Sung Gyu Lee’,
Young Hwan Kim', Pyo Nyun Kim', Yong Ho Auh'

lDepartment of Diagnostic Radiology, University of Ulsan
2Department of Gastrointestinal Internal Medicine, University of Ulsan

‘BDepartment of General Surgery, University of Ulsan

Purpose: To evaluate the diagnostic role of a three-dimensional MR cholangiopancrea-
tography (MRCP) over endoscopic retrograde cholangio-pancreatography (ERCP) in various
extrah-epatic biliary disease.

Materials and Methods: MRCP and ERCP were performed in 45 consecutive patients with
suspected extrahepatic biliary diseases. MRCP was obtained using a reverse fast imaging with
a steady-state free precession (reverse FISP:PSIF) sequence, and then images were
reconstructed by standard MIP algorithm. The predictability of biliary dilatation and level of
obstruction of MRCP was evaluated using ERCP as a gold standard. The accuracy
distinguishing malignant from benign lesions, and overall diagnostic accuracy were compared
between MRCP and ERCP.

Results: The sensitivity, specificity and accuracy of MRCP in predicting biliary dilatation
were 94.6%, 75.0% and 91.1%, respectively. The level of obstruction was accurate in 87.0%
with MRCP. The sensitivity, specificity and accuracy of MRCP and ERCP in distinguishing
malignant from benign lesions were 76.2%, 87.5% and 82.2% and 71.4%, 83.3% and 77.8%, re-
spectively. The overall diagnostic accuracy was 60.0% with MRCP and 55.6% with ERCP.

Conclusion: 3D MRCP shows a good diagnostic value compared to that of ERCP, and can
replace a ERCP.

Index words: MR, comparative study ; MR, image processing ; ERCP
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