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CT Findings of Pancreatic Carcinoma : Evaluation
with the Combined Method of Early
Enhancement CT and High Dose Enhancement CT

Shigeki Itoh"*, Mitsuru Ikeda?,
Tokiko Endo", Takayuki Isomura”,
Takeo Ishigaki' and Kouhei Senda®

Computed tomographic (CT) findings of pancreatic ductal
adenocarcinoma were studied with the combined method of
early enhancement CT and high dose enhancement CT in 72
carcinomas. Common Findings were change in pancreatic
contour, abnormal attenuation in a tumor and dilatation of
the main pancreatic duct. The incidence of abnormal atten-
uation and dilatation of the main pancreatic duct and bile
duct was constant regardless of tumor size. The finding of
hypoattenuation at early enhancement CT was most useful
for demnonstrating a carcinoma. However, this finding was
negative in ten cases, five of which showed inhomogenous
hyperattenuation at high dose enhancement CT. The detec-
tion of change in pancreatic contour and dilatation of the
main pancreatic duct was most frequent at high dose en-
hancement CT. The finding of change in pancreatic contour
and/or abnormal attenuation in a tumor could be detected in
47 cases at plain CT, 66 at early enhancement CT and 65 at
high dose enhancement CT. Since the four cases in which
neither finding was detected by any CT method showed
dilatated main pancreatic duct, there was no case without
abnormal CT finding. This combined CT method will be a
reliable diagnostic technighe in the imaging of pancreatic
carcinoma.
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RO FHRIIBOTARRTH Y, 20ERERNV LS
\ZHE 4 DSOS S0 & RE THIREL ZRTH
W% = 2% T 5 b, X#fcomputed tomography (CT)
BEEOBINICIL I SN TB Y, #DEITEOFM2
HEER E OBV TIZE K OHEIH 2V, CTIZ L
% BERESE \ /NP DR 2 W T IR O B 1 1 2 3B B Y 72
WED B IN/HY, EEOMERIC L2 ERAEROBEKLH
B OEMRES L EEROISASORE T EORESRIZ &
DEDREIIMEL, BEREOTE,) &L BCTHRD
SHEFESNTVAD I, LA LidSs, SheDFfRnE
BROIEE R FDHE B OWTEHE OB TEEL LR L
WEXL V. bhubhuk, ek ) BEEDOCTREICT
dynamic CT & high dose enhancement CT# ¥ % k%
v, 4 OBREOZITICBIT 2HEREICOWTHREL
TE72D 9 REFETIIAREE A58 ORSEORT RIS
DWTHHTL, FOREEBEOMITHE LD, CTEHE
RO IZIGH T ABROMESIZ OV TLEH L 5.

OE Y b

MRIZAHBRFEFMAIBRES L OB &5 Rk
BETREHIB VT, it DRREOROTCTIZL DR
NIHEBI O THRIEOZWOHEE L 7-72H% (7T183%) T,
2 FRZCIIHEAE & R ICRFEICE L2 oTH S, &
BHIBM46 N, 25 AT, 4EEIE385E D 5818 (F1560.3
) THAH. FEODINBSHEIITRIC LY, 24W8i134
BIZ XD, 2WZIIHRIC L ) I EE L, B8
HETIIFFEBOFERERE - —D LA B L F0%
DEFRAERSE 2 5 BEHNCHE Uiz, BR ORI BT
4SHRER, WRAER209NZ, BERHE 7 AT, 204 4 Xid2em
LUFA1696%, 2~4cmAT4HE, demEiBL 5 b D225
EThHbH. 68FWEDY A ZECTLTEHIIL 7278, #IZRT
L9 IZCT EBEDTREDZAL b BERET Ddensity DR H 0
Blrolz 4 HEITME SN E O 4 X & FHwie,

CTH A& O FH#E I3 2 TCT80A, #9008, Hir
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CTW600T, ZHITHMCT L EFXCTA AT L7z, &ERCT
Tl ¥ ¥ dynamic CT (6795%) 2>spiral CT (5 JH%) % #ifT L
7z. dynamic CTOP37HZE1£70~80cc D& (300mgl/ml)
Z8~10cc/HTIEAT B LFAKFIC, [F— L~V Tk
#7 Asingle level dynamic CT % ffifT L, fod309wZETld120
~130cc DIEFHA & 3cc/TEA L, EABHE25~3081% X
D5Smm¥ 27 — 70 & B L THi% 7 Atable incremental
dynamic CT % JififT L7z, spiral CTIZ#&5#120cc % 3cc/fH T
FEAL, AU CEARGOREZRL Y 7 — 7 VEHEESmm/
T L7z, high dose enhancement CTId, dynamic CT
Zrspiral CTOHFZEE R I EFA B INieS- L, &4 7T
200cc® FI\THIAT L7z, EHCTTIRERE 2 7 4 RIE
Smm THIE L7z,

ABFFETIX, CTOHGERFM IR P EREEIC LD
£ 5TV 5%, dynamic CT#Aspiral CTIZ B\ TEIIRFH{E
W OBEERR T ROBEEHF BIF2igGE 2 LT\ 5l

Fig.1 Example of CT findings of pancreatic carcinoma

(A), (D)high dose enhancement CT (B), (C)table incremental dynamic CT
1)change in pancreatic contour : Fig.1A(=), C. 2)abnormal attenuation in a tumor : Fig. 1A, B, C,

D(—).

3)dilatation of the main pancreatic duct : Fig.1C(»). 4)thickness of the celiac axis : Fig. 1C (==).

5)pseudocyst formation : Fig. 1D (=).
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%early enhancement CT & L7z (Fig.1(B), (C)). —7, high
dose enhancement CTIZHRCIHFESEFRIFIER S, F
(CSEEADOERANR % KM L Tz (Fig.1(A), (D)).

PR ICEH & ShbA. REMOBERSLHER A 50
RMFOREOIENZAL (Fig.1(A), (C))®, B. O
density D¥H (Fig.1(A)~ (D))" ¥, C. FPEEIR (Fig.1
(€))”, D. 2 RHIERIHL (Fig.1(D))'"?, E. MORBIZ L
% REIEBHAR 35 & OF -5 i BBl R AR & oD FEEE (Fig.1(C)) 'Y,
F. JEEHIRO 6 DOPTRE (+) (#8005, &) &), ()
ROR\ND 3 BIFFIZEEM L7z, % B, single level dynamic
CTZ AT L72BITA T 4 A L~ OBk AT RO % 4
ETERVEAICIEEMARE L L, 3R 2 okt
HMEDEFE TITV, plain CT, early enhancement CT, high
dose enhancement CTIZ DWW THIA 1ML, FOd5RE %4
I, WO, 4 XFN B UFEH e RE % i
fTL7z.
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462 Early enhancement CT & High dose enhancement CT 2 & 2 B O Fit
Table 1 Incidence of CT findings
CT finding total=1 CT methods:2
plain early HD
change in pancreatic contour 56/72[77.8] 45/72[62.5] 50/72[69.4] 55/72[76.4)
abnormal attenuation in a tumor 67/72[93.1] 18/72[25.0] 62/72[86.1] 53/72[73.6]
dilatation of main pancreatic duct 52172[72.2] 28/72[38.9] 27/49[55.1] 52/72[72.2]
formation of secondary cyst 9/72[12.5] 6/72] 8.3] 772 9.7] 9/72[12.5]
thickening of celiac axis and/or SMA 2/72[30.6) 21/72[29.2] 17/48[21.7) 22/72[30.6)
dilatation of bile duct 31/72[43.1] 29/72[40.3] 18/41[43.9] 31/72[42.1)

# 1 : positive cases and probably positive cases/total cases,[ ] : percentage

# 2 : plain : without enhancement CT, early : early enhancement CT, HD : high dose enhancement CT

#

1. CTRRR O3B (Table 1)

Table 112[ (+) { BB & () : §E) JORHEi% k& L
B GOl A DCTRRADEEZ $ Lo/, 3 MEOCTHAE
HEDI B, Ll b niIndd Bt Td o HEEIRE
HE Ddensity DI, BEOTEDZEAL, FHEE DILROIE
T o7z, WAHEBIZIE, early enhancement CT T®den-
sity DI D S EHHETH Y, K\>Thigh dose enhance-
ment CTTOMEDTEREDZEAL, density DK, THEOUR
DD E Do 72,

A. BEORAEDZELDIERE (Table 2)

FEDTREZZA L% G2 74X, plain CT, early enhance-
ment CT, high dose enhancement CTONEIZ A E (&, i
FHERRE CHUDEEL & 0 [ (£) |OFHMOBEE DS I IZDH -
72, fEt LiEEeBD Lol —

H, A XN iR2em LT CREGIH16

R

A5 IR, 2~4emHNORE, dem %R HHIA 4 JFET
HY, TAXLOMIHEERD L Do 7.
C. EMEEHIRDIEME (Table 4)

FEREE ONFRA RO N, CTOMA ) H:R THETHY
\ZZH5H ), ZOHIChigh dose enhancement CTA 5 b %
Nz, SRR IIEES, @E8, BE OIS DN
INEH otz L Lads, A XM TIEF O ICHET
BYIZZED R ¢, #920~30% D) C B DL % 32 2
=7,

D. 24 MEZRIIAZRL DR (Table 5)

2 RAEFENITERNLT2HZE P 9 FHZ (#913%) IZRBD 72D A
THY, FF2emPl T OB TSR & 580 % 0o 72,

E. BOERIC L 380 EARS & U L BREIESHERREE D IEE
DSEFE (Table 6)
FEEBINR 25 & OF_EJ5 P BB ARAR &R o0 BEIZ 134931 % DI T

Table 2 Incidence of the change in pancreatic contour

WA 8 WEDH Y, OV A XM TED grade total CT methaod location size
IR B A DT
il ﬁﬂfa{ﬂ ﬁi% TRIOT:. *1 plain eafly HD head body tail :=2cm 2~4cm >4cm
B. BE&ERNDdensityDEE (Table 3) (72) (72) (72) (72) (45) (200 (7) (16) (34) (22)
HEFFER Ddensity D FH % R 72 4L +) 42 32 37 42 24 13 5 3 17 22
o o eS0T g
IXCTDRE 5t CHETICEDN S @ 14 13 1 13 i 5 B 5 g o
D, $§IZ, early enhancement CTIZ, i
DF B HAEFEEIE NS L A5 <) 16 27 2 17 1 5 0 8 8 0
I E o7, T 7 high () : the number of total cases
’ ’ #1: (+) : positive () : probably positive () : negative
dose enhancement CTiZearly enhance- Difference of the incidence among size is significant (P <0.01),
ment CTIZHAR[ (£) |OFFME A% 2 -
7z. L#rL, early enhancement CTT% Table 3 lincidence of the abnormal attenuation in a tumor
BE2IADLWHISI0WEFEEL, » grade total CT method location size
THOEEERETH o 72 Mo ~ plain  early HD head body tail =2cm 2~4cm >4cm
¥4 XT3 2 DEE Y IcE % 72)  (72) (72) (72) (45 (200 (7)) (16) (34) (22)
iB# 7 r -7z, early enhancement CTC (+) 63 6 59 42 36 20 7 12 32 19
*ﬁﬁﬁ.ﬁ“@ﬁﬁéj 2 f:llﬁﬁgfiik:mﬂ—i‘_ (t} 4 12 3 11 4 0 0 2 0 2
B33, 2~4cmDIBINE, Z
B ‘ rr:ﬁ 3%“ fomxis () 5 54 10«1 19 5 0 0 2 2 1
55%%4 7%, [F L < high dose enhance-

ment CT TEMTH - 7219952 132em )

12

#1 : Every case is pancreatic head carcinoma.
Difference of the incidence among CT methed is significant (P < 0.01).

HARER S $55% H75




il s & 463
Tabie 4 Incidence of the dilatation of the main pancreatic duct 7z, BatEEBAICT T4790%:, early
grade fotal CT method location size enhancement CTT66/%%5, high dose
plain early HD head body tail <2cm 2~4cm >4cm |  enhancement CTTOSHATH ), Hjl
(72)  (72) (49)%1 (72) (45) (20) (7) (16) (34) (22) CTIEH A Iz & 0 238 % 3 7
(+) 50 23 23 50 36 12 2 13 23 14 A, EHECTD 2 FETIELZDLho
DICEMTH o 72filit 4 FHEFIEL,
() 20 44 2 20 7 8 5 3 10 7 - - ﬁ BRFAE
— - — GBI RETEER R CT2em bl T 452 JHZE, 2~
#] : Twenty three cases can not be evaluated. s o . - y
Difference of the incidence among CT method is significant (P < 0.01). 4emDF2 FHETH o7z, T D 4 {2
Difference of the incidence among location is significant (P <0.05). @1}’“ \z iﬂig%@ ?}EQE 3 , 3 3’%%& ;:HE%&
DYFRE ROz DTCT L F o7z { T
Table 5 Incidence of the formation of secondary cyst RTHo B edo7z.
grade total CT method location size
plain  early HD head body tail  S2cm 2~4cm >4cm % 3
(72)  (72) (72) (72) (45) (200 (7) (18) (34) (22
(+) 9 € 7 9 5 4 0 0 7 2 CTOEESLRAHEOESIZL YA
(i) 0 0 0 0 0 0 0 0 0 0 ﬁo\ﬁrﬁa)ﬁ%fjﬁﬁmﬁff%ﬂﬁ “:—}5 "2
LI R 6 . o 21 20 TCTORTHRENIRKEL LY, B
_ G o ] "
TRCTEZHBOBRERICHVE) & §5

Tz, BEOEML & A XM CHEEICHEHICE R R L
o 12hS, BEREE CHRMEFIATEROI10BZEIEL, M
2emBLF OBIOBHEFIL 2 HEDATH - 77,

F. RBEHARDIEE (Table 7)

X DIREYGRE RO B, 2P HEIEETETH -
7z, YA XM THETICZ OBBEICEL RO R P o7z,
2. early enhancement CT &high dose enhancement CT

DEEEE (Table 8)

CTRFR D9 b, JEREBIIRS & O L3 M I B AR AR 5 o AT

=, 2 RUERIZR, BELROAH
RBIIMETELRAD Lol Lk
L, MEEEROdensity DEE O 1223
J#%5 Cearly enhancement CTASEN, =
L5 [dearly enhancement CT Clow den-
sity @ 2 L 725 A%high dose enhance-
ment CT Ciso density 2% 272 DTH
5 (Fig.2). L#*L7%&A5, high dose
enhancement CTAMENL TV 72 b 65525
FEL, T B5JEZZearly enhance-
ment CTC, JEFHORER & /%1255
B & M7z JERE A high dose enhancement
CT TAY)—7Zhigh density * £ L7z b D
Td 5 (Fig.3). HEOTREDZEAL L T
FIFROM M 12D\ Tidhigh dose en-
hancement CT#%Y b IZ1IIRZETENRT
w7z,
3. CTRrRDO#EEFF (Tabel 9)
CTHTR.DH b, BOREDZALHIE
HE Ddensity DEFEDOL R &b —F
TS o 7-4HEE £ Table 912 F L

SER 746 H25H

HADME SR TWEY, AT
&, TOX) BCTOERRICHDEREEHL M 5720
12, CTEREEAS VIR EREMREEL, ThNLEORE
DRFBETHIH SN D 2 RSk L BRI+ A X5
WZHRET L7z,

ASBIOBF TR OEEHI R <, o, BHEEICHE S
S PriliZearly enhancement CT 2351} A lEHEE Ddensity D
RETHY, ZOKRIEEOY A XLEHAICBHRE {—
EThHol., BEE—KZcZmnEoEEThy, —F, E
B ORISR R 2RIREERT 2 L0 6 D

Table 6 Incidence of the thickening of the celiac axis and/or superior mesenteric artery

grade total CT method location size
plain  early HD  head body taill =2cm 2~d4cm > 4cm
(72) (72) (46)+1 (72) (45) (20) (7) (16) (34) (22)
(+) 22 11 17 22 11 10 1 2 12 8
(£) 0 10 0 0 0 0 0 0 0 0
() 50 51 29 50 34 10 6 14 22 14
# 1 : Twenty six cases can not be evaluated.
Difference of the incidence among CT method is significant (P < 0.01).
Table 7 incidence of the dilatation of the bile duct
grade total CT method location size
plain  early HD head body tal  =2cm 2~dcm >4cm
(72) (72) (@1)=1 (72) (45) (200 (7) (16) (34) (22)
(+) 31 28 18 31 29 1#2 12 5 16 10
() 0 1 0 0 0 0 0 0 0 0
(=) 41 43 23 41 16 19 6 11 18 12
#] : Thirty one cases can not be evaluated.
#2 : The cause of dilatation is bile duct stone in one case and cholecystectomy in the other.
Difference of the incidence among location is significant (P<0.01).
13



464 Early enhancement CT & High dose enhancement CT = & % BEF O REET

Table 8 Comparison between early enhancement CT and high dose Jiad 2 LT AOIZH L, high dose enhancement
enhancement CT for the grade of CT findin N .
g i CTOZIEF BN & UM k07 % K
CT finding gassis Ay adriy S eary BLTVEEWI AR LS LD L BN 19,

*q >HD =HD <HD
RITHEBETH - T RIIBEOIBRE O 2L & T s

zgﬁgfﬁg :t?:ﬁ:iﬁgi ?r? r:?ll:[’m( ?2 213 gg 161 OFRT, Zibid & b iZhigh dose enhancement CT T
dilatation of main pancreatic duct 49 0 38 1 b L Ean, ZoHEEIE, FETCTR0A #
Ickoning o celnt o clor SMA 46 O 48 1| FAMAOBICdynamic CTORMEEN S > Tz T b &
dilatation of bile duct 41 0 40 1 high dose enhancement CT 2 B\ CEIRCIFESEEH 14
#1 : excluding the cases which can not be evaluated on early enhancement CT IR S NE AL OFHIFEN SN WES IR
Z) CEiZLBEBbhA, BoOBREOELIZOWT
R low density aread LTI SN B Z LI3E L H (X, BERROY A XIIEEENKRE WD, FRICPETELRE
b TBY, ZORZFML Tspiral CT% HEREDKRIEIF I TATR OEBED TR A D, FOFFTRFE
AT 5HAD L INTVEY, La LS, ShOBE EAEOBF T EEOY A XICEASh:. Tz ek
&R DB A TIEF14% DFET Z OFTRAIEMETH RN DRSS ABICHEE 25 LB S,
D ZOHREDRREERL TS EEDNS. high dose en- EREETRI TR D85 %, M D#I60 %12,
hancement CTZBINTAZ &I2L D, T L) EOFHYE F 72, IBEILRII IR 064 % ISR B, TEkH S
¥Hhigh density % 2 LABTRFATEE 72, Zhiddynamic DHEE LB Y Th o DEOREDRM DTN & 2 BT
CTR°spiral CTOEEENRAE IR LEROMEEDEH L REBHLIBY. LhLeds, SEOKREH»SHL MR

Fig.2 Pancreatic head carcinoma

At table incremental dynamic CT(A), tumor of the pancreatic head (arrow)showed hypoattenuation in contrast with the pancreatic paren-
chyma having the good enhancement effect (arrow head). This lesion turned to be unclear at high dose enhancement (,T(B)

)

hlll‘ Bl o

At single level dynamic CT (A}, pancreatic head (arrow)including the tumor showed homogeneous enhancement effect. However, high
dose enhancement CT (B)could allow the imaging of the tumor as the inhomogeneous hyperattenuated area(arrow head).

GV

Fig.3 Pancreatic head carcmoma

14 HABRE #55% H7%5
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Table 9 Incidence of the cases showing change in pancreatic contour

and/or abnormal attenuation in a tumor

LB OTFAE & 55E L 72HER 2 false negativeFIASTFFE L
oD BT O N, S 5B TDprospective ek

SPETHL. T2, CTIC L) IEEOMES T £15

size CT method
plain early HD total
<2cm 5/16[31.3] 13/16[81.3] 12/16[75.0] 14/16[87.5]
2~4em  20/34[58.9]  31/34[91.2]  31/34[91.2]  32/34[94.2)
sdem  22/22[100] 22/22[100]  22/22[100]  22/22[100]
total 47/72]58.3] 66/72[91.2] 65/72[90.3] 68/72[94.4]+

BIZIIMERE L OEH S LETH Y, HLOERFEHRO
ROV TR ETH L. LELENL, 4
[Al D% RS 4> Hearly enhancement CT L high dose enhance-
ment CT%PFHT 55T, BEHRE T o ORER
WIS A TH LI ENHLPTH D, REIdHE

[ ]:percentage

#: Every four case without these two findings showed the dilatation of main pancreatic duct.

) CHEROT A AMTEOEBIEDN RN &b,
FRO—ERITEREECIEOIIRE E IS WEBER LT
Wa LS, ZORFTROMIUMETF L TEdk ) ORER
BRELENDZLICEETLINENDS.

A OB T, BERESIR & LRSI ARAR LR o FRE 1
#131%12, 7z, 2 REERIEHIIH3% RO I2DATH
o7, TOHEEREROHE L B LTV, BEOHR
BHID LI, THEDOFROAREBIMTRD P % D0
o710 W ZDZ ERPLTRhONMRREERITAIL, B
OB IZBWT I G O RIS LEEIEWE Bb
nas.

A ORET, BOEEOZEL,IER I Ddensity DEHE
DEL LYPOFR % ROz b O ERET2HREH68HZE (#9194
%)Y, &b6ICEMRENIROMR A NIEFIAHTR
BITHor. AWFROMBEEL LT, BWOHEE L7 KHE
SEB % retrospective |\ MRS L7728, [FEED 15 TCT % M T

HOFHEZH BV TERTEIREHETHS LR
ns.

5 i

J4EHR729%%5 (25 Learly enhancement CT & high dose en-
hancement CTDPEHE: % AT LLLT ORER & 1572, BEOF
B2 L, NEREEOdensity DR, FRENRATEEE
B Otz A K EIRZ e b HE OB\ PR i Xden-
sity DFEFETH Y, FORHIZiZearly enhancement CTHYE
HATHhotz. 127501, ¥14%DEMEBIAFEAE Lhigh dose
enhancement CTEPFH S % = & CHMERISE L. Ho
TERED AL & FNEEER O H 12 12high dose enhancement
CTH b EMTH o7z, FERIDdensity DFE, EREEHL
ik, MBEPEROBERIIY A XICHRE (—ETh o /.
density DI%H & FEDTLREDZAL DT R T4 % DAt T
&, SHICEREOIREZ MR TEF D HIL Sz,
early enhancement CT & high dose enhancement CTIZAH#HY
R L, BREOCTZEICER TH A LEL LN,
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