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[Abstract] Object: To evaluate the application of 3D FSE source image and maxium intensity projection ( MIP)
image in demonstration of cholecystolithiasis and choledocholithiasis. Mehtods: Forty two patients with choledocholithiasis
and cholecystolithiasis or both were studied with 3D FSE sequence, then 3D source images were processed to MIP using a
targeted MIP algorithm at workstation. The studies were randomized for interpretation by two experienced radiologists.
The sensitivity of source image and MIP image was calculated and compared. Results; Common ductal stones were revealed
with source images and MIP images in 14 (93.33%) and 13 patients(86. 67 %) (P>>0. 5), respectively. The difference of
sensitivities between the two methods was not significant, In cholecystolithiasis, the sensitivity was 97. 06% and 23. 53 %
(P<C0.05) for source and MIP images, respectively. The sensitivity of source images was significantly higher than that of
MIP images. Conclusion; Our results indicate that source images and MIP images have similar value in detecting choledo-

cholithiasis. But for the detection of cholecystolithiasis,source images are significantly more sensitive than MIP images.

[Key words] Maximum intensity projection (MIP); Choledocholithiasis; Cholecystolithiasis; Magnetic resonance

cholangiography (MRC)

filf 3¢ 37 i 4 A 1% (magnetic resonance cholangiography,
MRO) 1 Jg 12 Wi JIH 2R 52 95 1) — il 92 1 19 0 81 M A A F2 R, 7R Il
R EAAR T Z A fKH % ( maximum intensity projec-
tion, MIP) T £ PR {% (f] Bk MIP PR LA % R 2R 45 #) 1 S7 44k 1
TEL M RN WA T T R R B2 0 K i 5 2 B i 55 Bk . A
if, WERIS I 3D H A T 15 S g B TR R R A S
BRI TAE v, Fe A7 o 28 7 45 30 3 R — il 32 WL ED 42, MIP [ %
JIEL 4 K 1B RG4S 45 A 1Y 8 R BT R B = 4k R A TR CRRT AR O I BR
D o A ST e b 53 B T — R A IE R SO 3 45 A 1) MRC
EHE B 1EXT 12 Wi IR A B 45 A h i M E AT R
WL PEALY

PR 7%

A4 1998 4E 11 H ~2002 4E 8 H T fE ) MRC # 5 %% K}
o YR AR IS T IR K I A SE A R 42 ), 5B 17 Bl &
TE# A7 050051 3 5L AL A RO ES Be BE 2 384 h O

2 A« R B (1970 ~) L 3 L 2R A 3236 B2 0 . 400 -1 BF 5%
L FEBENH MRUBZ 2 W T AR,

25 ] 4EHE 35~90 %, 1 64.7 %, L KiFRIENE T RIES: .
o AT Pk R A i R
creatography, ERCP) & #1058 25 A B0 H B AR = K A i
A LCT 45 EA7 16 M B U, 2 2% o 00 B i PR IR

WAR A R A EE GE A # 1.5T MR Hii bl . Bt & A
ML Bl . o A A 4h 25 & A5 OK, DLk MIP AR 1 3.
FSE 3D ji 1% 2k FH 5 Wk 42 6 [7] b 471 4 . )2 )& 3mm, TR 1600ms.,
TE 250ms, 8] # 4% K & (ETL) 30, BRI 8L 2, FOV 30em , % 4
g 512X 192, Jin WP W 1] 42 o 76 WF AR il & SR AR L R i 2l b K
JE W AR B L R 1] 2mings % Smin52s, 5 B H I
WAR AT G . T A5 IR G PG 24 28 T4 ol A B, SR R 408 o R
B E AR A B = SRR SR E MR [ A B X R
(IpUE -

G IEANY - 458 J5 4k B Bz MIP [ 3 i W5 2 4 MRC 2 i 4
5 010 B U 40 B AT VEAY R R — 30, AT 0 — A AR
H—ag5E . WELJELR 18 A0 MIP 8] 36 Ff B 36 IR Bl A% £ AR X B
RN S NS A R RO A R AU R T

(endoscopic retrograde cholangiopan-



596 T ST B 2003 4F 8 45 18 %45 8 ] Radiol Practice, Aug 2003, Vol 18,No. 8

JI0 8 F 0558 & o B Kk ol &2 R 4 A I S A o S AE DY L )
BJE 2K BE 5 2 /1 B 19 T A5 5 a0 A5 5 X I P HE 45 A 1Y
7R AR S 78 I 4 TR 8 G 3 R D 7T W A5 5 8RR 5 WP
T FRATT R X 25 A 7 A ol IR A P S [ 8 AT E—
Bk,

Gait2E 504 L SAS 8.0 B A4 43 51 43 4 W By ik X IE 4
U SE S A R R 22 R RS A W IR — LM e
AR N B EE A BN RN L ERAESITFE L.
AR LLAFF TR G S 0 T HOR R A AT H AR e T DU AR R
R0, 5 AN Tl 2 A0 P D) 7 P 8 R M R IE DO A% 3R C R B s A B
HEZ3E (Fisher's exact test) AT 8, P<<0. 05, M A 4t it 2+ &
P

4

=A

i

P AT 42 1 56 L e JIEL 8 A6 5 4 B 4 A 1 0 L2 1
553 ML 225 0 ) 25 O IR B G
1 LAREEREERERELBNAAHA

4 )
LY %% R4 B
fe k% & 10 15 9
N2 6 9 0

34 I A% 45 41 L 20 B4 FORIESE FoE 14 B 17 R
K CT Kugr . £ B A 15 i) 0B % 45 4 b 10 #1477 ERCP 4
AL H A S I A & CT ERBI A, JFLG B fF 8w 25 8
B (B 9 BRI FELE AN s KN R 4~35mm; 14 ] i1 5
G R/ 4~30mm, 1 4] 2 F AR E 52 0 2 & 8 Vb B 4
7E 3D 4R E & MIP & @ & ¥k iR, MIP B - &R 1 4
20mm (W INFE B 2 4500 .5 IRV AR SE .2 IR ZE 9 K E 45 s
XTI SE A R EA 1 B AR 10mm Y 5K IR [ B 45
AR B MIP BT8R BB 550 KR/ANE B 4~ 30mm. 2
BIR RS 4E AR B . 1 Bl 548 10mm B0k 0[5 4s A (R R iR
Bl LR BRm 6, ERCPIESE T4 A MAFTE) . 75 1 IR RE N
12mm A4 1Y 2 IR E RS A

F2 HF 3T 3D R LG E K MIP & 8 5t 58 45 4 &
JIF A 45 0 0 R L T HEAT T L M SR T2 A AT

2 RHEEAMPEREAAERLAE LK

@R Bkl ARFHH 4 2FEOD
Rk B 33 1 34 97.06
MIP H 8 26 34 23.53

%3 ADFEHAAMPERANBEEETETERLE

28 7| ZasH AEFAK A 2FF00
s B 14 1 15 93.33
MIP 13 2 15 86. 67

2 y* fHN 38.392,P=0.001,% oa=0.05 /K #k, Ji i
Pl K MIID 5] 5 b J5 325 o L8 295 70 9 8 7 S5 A7 7 22 531 AT LAIA

Sy JE i T T I 25 1 R g MIP B

3 R BB 40, HORE FAG D) AE % 3 o 4R XU A
H,P=0.483,4% «=0. 05 K #E . 1 /N B& A PO AN 7 1 00 0 A8
S50 R SRAEAE 22 50 PR 5k 24 RE 05 0 4 b R IR A 4
o

Wi

R % MRC 8 AR & & 7EFF P MRS IE 7 2544 16 7R
BRI s LA FARE EENME., FL2%5% MRC #
JIEL A 5 v (¥ B R AT T RS . 24 MRCP 5 ERCP (11
BOMRC “HEH RS = ®ERMHE, K& MRC 5 CT /A
PR A B A — s v R B8 A R R
Bl 5 MIP P 038 K AR 25 0 AT 20 B LA 4R e s A5 1 L
ARG RIREE TR, R 2 E X R R S MIP F
7 AN 45 0 S N 8 235 0 v 1% g 0 30 A 2% 00 M EL e

oo K B o = 4R B )k, B AT e b
T MRC fy&E ., MIP A2 0050 BT LUoS 8 b i 7 I8
W GERY L I AT RGO AT 3 25 R L EE L BT LA B T LB X A
SERI AR Fe S A . T2 MIP B ARALFI T 29 10 % (4 J5L i
Bt AR — e st EER N - O 5 % MLIB A E #A
21, MRC F J5 BR 1 7 F %t o 2 A AH At /s AN 4 5 96 25 & 1Bl g
55 AR AT US55 45 a0 h & B8 AR, T — 22 /8
S 47 0 A] RER B 52 5 © MIP H7 AR X J&] il 45 4 30 1 3F A i
LTFAE R K B I 45 AR B B, T AR O A R R N
512 W R e QPRS2 3 R m G E e, RO
@A MIP £ AR A Gl bG R 5 5 R s &6 R TS AR R 224, F Al
SR TR MIP 5 #H 4 A S 0] B ok 0 ZR R 00 i 15 5 HEBR T
W 2 A TR D 8 K B A R A Sk AR R = S
M) 5 (7] U PP TR 1 42 0 A A5 2 A I R L3 8 /N TR A
b 320 32 B ef ST = 19 5% ]

AR 20 955 191 J A P B M el o L 48 485 0 ) S o G T i 2%
S R R TR 4 A (B D, B 3R 4 5N 93,33 %
B 86. 67 % o 55 SCHRARIE K EOH 2T X IE A N 2 R g
B L BN TS TR D 4 TR B 0% A A b b s IR PN B R S5
BT BRI /NG AR Amm, R 2 97, 06 %, 5 — Mg
Bt A 45 40 BoR 3R 0 i MIP B BoR T 1 i 4%
2mm YRR A T HEMENR LS A, Tie R/
4mm, i & K F] 35mm, 4 A i A9 2 R Be woR (B 2), Xt F
— /N2 A 7 MIP B LR 5 i mT R IR o R S S 0 5
W) SFe g % L Xt T 4 K A 4 A RS SR Y TR IR AT 1 i — A R A
i), 0] £ 2 SR T B A AL 10 % 22 45 9 MIP 52 A Jir F) 1) %
W XF 9 BIRMEN R FELE A R E BR 8 fl, MR R
88.89% ;5 Bl K& MRV FE LS A 7E MIP [ I 52 . Hop 2 )
KRV HER. B3RP ERDPRE R, BRER
55.56 %, MHA 4 HlEK LB AN AEE R, Hitk
BRI VDRELS A SR T AR S NG S R R o E R s ) Ak
A —ENXR, 1HIFARIEL R HEZ A, 5 G B % MIP
)3 fg R IR R AT RE R 45 A i R T ), MIP &
B A S IR TR RS T B Y 2R AR B e IR B Y



T2 528 2003 4E 8 H A 18 #:45 8 ] Radiol Practice, Aug 2003, Vol 18,No. 8 597

Z R G5 15 BI5GB I 7R T A s 49 5 T MIP 1 e 5] ) A f 7
For 2 45,5 2 ) o 04 P 2 A KA A5 TE SR R (4 4] vh
BEA G 3B CE 3D, T A 10 BT A% & 2~ 3 sy
M ok 2 850 BT 5 I8 (RS KA MIP BT L ¥ s 1 00
I L KKCHK, MIER XM R ATREEZm T HA B L
REAR LN E . RFREAFE LR R Z L O M
JET P A 9 O — A T S (4 S0 I R T I A R T I PR B Rk B A
gk A 1 45 5L B ARSI H B LE T PF 6 MRCP X IH 2 K JIE 5
B EE A W R B 7 T AR PEAN /s &5 0 0 T 2 L SORE &5 2R 52
A QB 45 20, A 4 55 — A~ e B S oK RE X S [) & 437 25
P 7R B HEAT 43T 5 00 Ah L R R AT IR 18] e MITP &1 X 0 48 e 7
FESS A )RR BEAT S AL BT . R Sk AR A B 2 0 19 800 1 2
REHE— 2D S GX SER R
M2 R BRI RS A KRS A P B RS
BN E , S&A RN Z 0 REBICR AR, 10 MIP
TE R A 45 A R D2 A 1 WA AE B R [ DLJIE 848 45
AR AR, S EIR A TR B 220, R RS A
e ASHIRGE A R) A5 A5 AL DL U R 4 0 AR X IR 2 PR R 4
Kz RaAaMILEE .
SE 0k
[1] Guibaud L.Bret PM,Reinhold C.et al. Diagnosis of choledocholi-
thiasis: value of MRI cholangiography[]]. AJR.1994.163(4) :847-
850.
[2] Barish MA, Yucel EK,Soto JA,et al. MR cholangiopancreatogra-
phy: efficacy of three-dimension turbo spin-eecho technique[]].

AJR,1995,165(2) :295-300.

A RUEB R FIEEAEL
ETREH— KRBT
HBED L LAZS A H 10 F=
20mm, £ kA2 ¥ T Ly
K b) MIP B2 &% F BT
RE R HAKAS 5 % (F), ™
JEEARARFFRETH.

B2 RREBEAEXRZEZ S,
A REBRFREENAL
% %5 35mm % B/ A& A45 5 #
(#); b) MIP B & 2 7 12 &
BERARRGFFETH.
B3 leEsti%86, a) R
BEAZTEEASANARDNR
EHKIET,ABERAN
(#); b) MIP B £ k4t 2+
Ltk 5,

[3] Soto JA, Alvare O, Munera F,et al. Diagnosing bile duct stones:
comparison of unenhanced helical, oral contrast-enhanced CT
cholangiography and MR cholangiography[J]. AJR,2000,175(4) ;
1127-1134.

[4] Kondo H,Kanematsu M, Shiratori Y, et al. MR cholangiography
with volume rendering: receiver operating characteristic curve
analysis in patients with choledocholithiasis[J]. AJR, 2001, 176
(5):1183-1189.

(5] Jtifg st , R e, SR e i, 45 WL AR MR A W 1R (MRCP) 55 ERCP 8¢
PTC I A2 Wi (B 1. Wi PR 27 2 . 1998, 17(5) . 280-283.

[6] o, il Wore . 4. Pkl ASE 8076 MR IR 45 A A% o AY R
HLT]. ARk 24 2 7, 1998,32(9) : 593-596.

[7] Brisbois D,Plomteux O, Nchimi A,et al. Value of MRCP for detection
of choledocholithiasis in symptomatic patients: one-year experience
with a standardized high resolution breath-hold technique[ J].
Belgian J Radiol,2001,84(6) :258-261.

[8] Taylor AC,Little AF, Hennessy OF,et al. Prospective assessment
of magnetic resonance cholangiopancreatography for noninvasive
imaging of the biliary tree[ ] ]. Gastrointest Endosc,2002,55(1) ;
17-22.

[9] TIto K, Fujita N,Noda Y, et al. Clinical efficacy of magnetic reso-
nance cholangiopancreatography in the diagnosis of biliary tract
diseases[ ] ]. Nippon Shokakibyo Gakkai Zasshi, 2001, 98 (10),
1164-1173.

[10] Heath DR,Soyer P,Kuszyk B.et al. Three-dimensional spiral CT
during arterial portography: comparison of 3D rendering tech-
niques[ J]. Radiographics,1995,15(4) :1001-1011.

(2002-10-29 Y fl  2002-12-10 & [aD)



