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Comparison of Volume Rendering CT Cholangiography and Minimum Intensity Projection CT
Cholangiography in Patients with Obstructive Biliary Disease

Takashi Ushimi, Shunji Tsukuda, Atsuko Heshiki ( Department of Radiology, Saitama Medical School, Moroyama,
Iruma-gun, Saitama 350-0495, Japan )

We compared the detectability and conspicuity of minimum intensity projection CT cholangiography (Min-IP
CTC)with volume rendering CT cholangiography (VRCTC).The subjects were ten patients (6 men, 4 women,
mean age 64.7) who clinically suspected obstructive biliary truct disease. They underwent enhanced helical
CT. Volume data of delayed phase that reconstructed by 2 or 1 mm thickness was transferred to work station
(Advantage Windows) and data processing by Minimum Intensity Projection (Min-IP) and Volume Rendering (VR)
was done. Three radiologists compared the conspicuity and detectability of the obstructive portion and conspicuity
intrahepatic bile duct on Min-IP CTC with that on VRCTC. Both VRCTC and Min-IP CTC had the same
detectability of obstructive point (90 %). VRCRC was superior to Min-IP CTC in conspicuity of the obstructive point
(40 % vs. 10 %), and Min-IP CTC was good in conspicuity of the intrahepatic bile duct (80 % vs. 0 %). We considered
that Min-IP CTC and VRCTC were constructed from conventional enhanced helical CT data without adding special
technique in the evaluation of the occlusive biliary tract disease. These 3D-CTC were useful diagnostic maneuver
which could make up for each other.
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1 $2 H 3 RS 38 52 41 72 1 A9 % endoscopic retrograde
cholangiopancreatography (ERCP) - percutaneous
transphepatic cholangiography (PTC) hMf 1 HUif§iE DT
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— 7SR K| 2 #3 CTC %15 % minimum intensity
projection CTC (MinIP CTC) % volume rendering CTC
(VRCTC) O#iEEH 2. chnbld, JHRENTH
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VRCTC & &1 MRCP L RIZFDOHIGENEENZ T &
PHREEN TS,

A1 MinIP CTC & VRCTC & OffitHiEE,
Ltz T, F ORI LIt E D TH %.
B &

RS R W R I C R ZE AR E R R b N Tz
HBHE10%, Bes, W4 THS. Fimld 515K
M5 795%, 647K THB. EHIF RN Trbim
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B3, RREEECE 3B, 121EAHEESS, Vater FLEAHS
FENTNZTN1IHITDOTHS.

Helical CT (GE #tt %! HiSpeed Advantage SG/SP)
EEHAL, B0 b a—)VidiEEaio scan 7 bR
I Ffk & O I Rl % ¢ 7% table speed 5 mm/sec, slice
thickness 5 mm IC TG L, ZO%idwMmas LTI
A F MG A (300 mgl/ml) 100 ml % 3 ml/sec D
HETFERRE O 20dFEAR, FEMEEZ 2 N5
30 #1%, EALAHIE 150 MZRICHRG L. RO KREE
I X D table speed 5 mm/sec, slice thickness 5 mm,
2mm O FH f i F 7z 13 table speed 3 mm/sec, slice
thickness 3 mm, 1 mm FEASAKIC TEIRZVER LTz,

P 4L FH D 15 A% K ] 5 & workstation (GE #1: #4
Advantage Windows Ver. 3.1) IC #i 3% % MinlP CTC,
VRCTC 7 {EiX U 7z. MinIP CTC & AT igf 5 %2 A0 45 J&
PR D 5 B ALK 72 FH =PI HILBR UREGE R DV i & W
CTHIC72 % K 9 ICHLEE L 72%%, MinlP WLEE 7% fifi L

RZTiD

cholangiography % £ i L 7z. VRCTC (& lH i © CT
D peak 1275 % K S ICHEBIRDOANEIHERE 2 fif
FHUBME CRIERME -10 HU, FRERIME 40 HU) Z23%E
L A% B EE 10 % I T volume rendering i 7% f#i > T
cholangiography Z{Esk L 7z (Fig. 1, 2).
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3% DM R R E P E A A7 U T MinlP CTC,
VRCTC DHfitifeRs KU R Z /527 U7z, fiHEER
FAZESNL, FEARFE, HRAREIC DWW TR L DREED
FERREN SN Z [IEWV ], TWnA | TaMiiL7z. ’
Z I DWW TIE MinIP CTC & VRCTC #LH#g L [MEN
TW5 |, A% OFHEiZTT-> 7z, FHliD 2 h izt
AICEFELEVIC K O — R E1S 7.
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HEHHRE  BHSEEA O BEIX MinlP CTC, VRCTC
EBIT 10 B 9 1] (90%) T, FEARFE LT 10 4
i 10 B (100 %) T E Nz BTN R I MinlP
CTC A 10 1+ 10 f51] (100%) T, VRCTC i 10 5] 8
B (80%) THiE Nz,

RAJ 5 B0 R % 751& VRCTC A MinlP CTC
X0 HBNTOREGID 10 FIrh 4§ (40%), [FZH
10 511 5 451 (50 %), MinIP CTC /¥ VRCTC & v & &
NTWTEERNE 10 il 161 (10%) TH - 7.

FEAEIZVRCTC DR Z APENTV S5
72, [ASEAY 10 il 6 1 (60%), MinIP CTC AMEHN

Fig. 1. 74-year-old woman, carcinoma of pancreatic head. A. VRCTC shows smooth taparing of common bile duct due to
pancreatic head carcinoma. Schema a: left hepatic duct, b: right hepatic duct, c: common bile duct, GB: gall bladder, arrow:
obstructive point. B. MinIP CTC shows smooth encasement of common bile duct, and intrahepatic bile duct is sharply depicted.
Schema a: left hepatic duct, b: right hepatic duct, ¢: common bile duct, GB: gall bladder, arrow: obstructive point.
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Fig. 2. 51-year-old woman, cholangiocellular carcinoma. A. VRCTC shows tumor encasement of the both hepatic duct. Schema
a: left hepatic duct, b: right hepatic duct, c: common bile duct, arrow: obstructive point.B. MinIP CTC shows encasement of
the both hepatic duct and intrahepatic bile ducts more clearly. Schema a: left hepatic duct, b: right hepatic duct, ¢: common bile

duct, arrow: obstructive point.

TV BIGED 10 Fild 4 6] (40%) TH- 7=

AR Tl VRCTC O B Z /TMEN TV AIEEE
%<, [ASED 10 filrh 2 451] (20%), MinIP CTC MMEN
TWBEEED 10 fild 8 5] (80%) Td -7z (Table 1).
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MRCP (& %3 T3 BAZEMEHE R B TRAICITD N
5 L7 >THED, specifisity, sensitivity Fi 5 <,
e, WAHOHHREEEN TS EENTVS.

4B HE & A OIEMH CTC & LT MinlP CTC
& VRCTC 7 3¥Afi U 7= A, BHSEERAL O f HiHE 13 HEIc
90% & WMz /R LTz, BRI FEE TEEh >
7=DF 1#1TH O, MinlP CTC, VRCTC HIC[HET
X o TJERITH B, MinlP CTC (& MG D By
B CHM O CTH A REMEEZ & SRTNIEES T,
P 356 & B O Fig B FHAR S B s A7 A 2 B D B < phEE D
B, ZTOHHAFICTHD RS T & DRERIGEIC
& artifact DZ WH R L7 %. F 7z, VRCTC i&JHt
@D CT{ED peak IC75 2 K S ICHMEZED B D, BN
RIGE H ADFELE L TV BIEAEICIEZ { O artifact A
BECTLES 28, RGO RHE R G LS. ZD
128, HBEOIRREIC X O PR E PO ARG OFH -
MCHRIRWEEND 5.

4 [al, VRCTC OERKICIE FRREIE — 10 HU, _ERREE
i 40 HU, REHRE 10% OETAIRAEIH R 8 72 1
L7ehy, Shud BEREIfE, &I E 22 2 T MRCP

Table 1. Detectability and conspicuity of biliary trees on

MinIP CTC and VRCTC

n=10

Detectability conspicuity

Min IP VRCTC Min[P>VRCTC ~ MinlP=VRCTC  MinIP<VRCTC

Site of
obstruction 900)  9(%0) 1(10) 5(50) 440)
Hepatic duct 10 (100) 10 (100) 4(40) 6(60) 0(0)
gltrahepalic 10 (100) 8(80) 8(80) - 000
uct
(Number)=%

& DILEG 170 VRCTC O EJiES; & U T4 e
ZMETHB.

T PHEMEEREDN D NG EIC CT WETTE
N5 HFIC I PTCD 7% & Ok eg MLE DN b N S AT AH
EOIERMWH O, WA ZHB LTV, £z, R/E
O vascularity *° V) > 7 NHi[lE R ORI D 7z 838 52 Al 72 il
L, dynamic study D11 5. &% OIS/
FEOEENE - L& &L, EEMROTVIHERE
FREEDIV R IARDPE S LEEHWVELTHD,
SN D AHIE ASHBEHIC [F]E £ 415, MinIP CTC 1 C
DRI TOENT Y N T A S 7% [ UFFNAEE O H
MEIFTHO, HNIEEDOHHICENTWS.

—7J7, VRCTC (ZHit+ D CT % peak & LA &
95 TCHERZRHHT 2 H51ETHD, aV TR
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FOVEWGEIZEIGRE BUFICE 5D, O HZ2 fHiH
LTHEL, HMELAD CT D23 V7R, N6,
MERE, HEDADHATZHMEHETH > TEH
TFORHMNA[EETH O, MinlP CTC Tl Eif 7% {4
ZFLNIZWVWIGETE LR Bl 2135 2 &
TE5.

Volume data /)* 5 multiplaner reconstruction (MPR)
ZlED T & THEMMNOREIIRETH 5D, 2k
G213 5T DICEIHERZ TN THEHMEE L T NIE
B59, iz, SWnmh S ARG RE#H LU i
575\, Axial image T & FAZESIN DRIEIXFIHET H
B0, ®E0, RRGERZZTZOIIIZEBGENE D
SO TOHMROINETH 5. HERZ 3 JotER
T&% MinlP CTC, VRCTC (& FAZEHNL D[ E D M7z
59, HEREARZHIELLT Ao T05.

MinIP CTC, VRCTC }H:ic fH5eE Pt i 5 51 7 4
LTWaRWeS, @ OMEZITWVE D data 5
HERATRETH O, Rl BT ALE S s D B9 <,
BEICHTHAHEEDTWV. £z, BBHEXBA
WS 2 0END B8 HE LS IS ATRET
H5.

A aO#iEHE multiditector-row CT (MDCT) & A i
DEDTH M, MDCT Z{#5 T & T Z /5 mofE
BEN LD, XOMNEZ(LE S TE 2 REMEN
H5. K0IEHETZHBIUHENHENS.

#& B

MinIP CTC, VRCTC & MRCP & [d] 25 o i ! GE
H o, FFFIEAEIE VRCTC A A A M1 MinIP CTC
MENT-E{§ 232t 5. MinlP CTC & VRCTC (&
FEMEARIEPE R O FHiIC 35\ Tl OHGI E p7s LE
FMZ 3 e MMICERETFRETCHIEEZD
nrz.
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