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Role of CT in Evaluation of the Extension of Pancreatic Cancer

Nobuyuki Fujita
Department of Radiology, School of Medicine, Hokkaido University

Research Code No. : 515.1

Key Words : CT, pancreatic cancer, stag;ix:g of pancreatic cancer

CT findings of 39 lesions from 37 cases of pancreas cancer were correlated with surgical and/or
pathological findings. Each finding was recorded following “General rules for surgical and patholog-
ical studies on cancer of pancreas” proposed by Japanese pancreatic society.

CT employed in this study is Somatom II (Siemens) with scan time of 5 seconds and slice
thickness of 8 mm. Contrast study with bolus injection of contrast medium is a basic procedure in all
the cases.

The results are as follows:

1) T factor (size of the tumor) was underestimated in 9 lesions, no overstimation was observed. It
is because that the contrast enhancement surrouding low density was not included in the size of the
tumor.

2) No positive results were observed in lymphnode group of #17, but many false positives in #12.
Results of diagnosis of lymphnodes metastasis was poor, the total accuray was 65.5%.

3) CT was very effective in the diagnosis of V factor, total accuracy was 95.5%.

4) 1In S (serosal invasion) and RP (retroperitoneal infiltration) factors, the total accuracy was
81.0%, and 87.1% respectively, when the protrusions into and the disappearance of the surrounding fat
plane were taken into account.

5) CT is not effective in the diagnosis of CH (bile duct invasion) factor, because of undifferen-
tiation between compression and invasion from the surrounding pancreas tumor.

6) Results of CT was good in Du (duodenal invasion) factor.

7) Finally, it was concluded that CT is effective in the staging diagnosis of pancreatic cancer.
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2 CT iz & % BRERGHE o o (R FE 2 W

HhoRiebF, TORBEOEEIEAT S Bk
LB Eedhh, FTliIeFELXHELTD
B L3 78 TR O LR BE BN R A R D F T
HB.

SEIFEHFE, Fi, DB\ FEFOEZRIC X
hPE I hicERERENCLE R T OB 1T
W, BEREFEOEREEZENCING S CT 0Btk
DWTHET S,

II. #RBLUHE

XEIL19814E 5 A X b 1985412 A DRzt 8
KEFEFERI R E T CT B2 fifT &
I HEERELLLGIS, F1405, B 5\ LREEBRER
X O ERFORFEINIZWITHS, 5524
R 2 BoiExE L3ORETH S, R
fE 1% Siemens Somatom II ¢, A 3 4 AE8mm,
A¥ v VR S B THh B, BIcHiE Licin ™,
30%meglumine iotalamate 100cc % 2 EEH,
b % drip infusion IZTFHER L b A+ + v
wEAtE, MR o HHE v < T60%meglumine
iotalamate 50cc % bolus injection L 7z,

BEEEWTREF, NA¥F, VAT, SHEF,
RpAF, CHBF, DulRF &, B2 71 oM
ThYH, WThofRb, HABREBRESRE P
BB N - TR S hie, 73 CT FT
R, MihRRFREASASIFTERIA L., HE
DERFYRETNEEE L O +HEENICERT
FEeRTFORBENFTRLEHATTETHY, &
HAFEOBTREHITR L DER L o1,

T BHFOBFHcit Tk, EBEY 1 Ao FiElik
—iBik CRT LT, —¥ik hard copy L TiThh,
HIGEh 5 EERAFMH, 525 FEMRCE
BamAEE L, WATREEWA LB R
BAEhi, BEEE BomBEWEKoAE, [E
Howtige, BEOMIKEMIGEhie, BoEkx
D¥E Haaga "D HEI K - 1o, Al L LT
U > B & Fef Lic, L LIEBOMIRE L
T, a) ERREXET 5, b) EEaEcas G
EO%LDB,c) BIEDET L BRI th#hy &
WL LTEH I RS, D00 x — v
BaT-7, o UERIUKBABOL T b i3lEE
FEoOFH EER S N,

(2)

N HBAF OV TE, EWEELA0F<
THY v A& TR S hi,

VAF ok, PR, EBREEIR,
FRENR DT D Te e b V,, SRS b, E5E
TR V& L, ViGEERCT b TR E R
DA Vo &G L 7z, SRERSEAICHERR & R P AR
wAFGE Lichs, [EEHER S Mk, BRI
R, BREIR L D B 2 B, FRERSEIYIC vt
HELTWiud v o Eo s s R,

S RF oIk, BPIZBRET 2 ES
& S LUF, EE R EEEL, »olElER
~ORHE S, fESEHEORIFERESY S;& L
e,

Rp BFoMahc it Tid, OIS BN~
DG % Rp,, GBI E L, BEE O
%, MIESRA~OEPRERR, 5\ 3R
EAHER Rps, ERCATE ARSI D% Rp, L
&L,

CHARFoOBF K WTIEX, BEHLEY CH
(+) &L, FE#RE%R CH (=) &L,

DuAFoEci v, +o 5B 2
TeHeE b, BE LA EiY, +24F
[ density % 7B L7 \WBT R % Du(+) & L,
FhMNEDu (=) & L7,

N RBF, VEHETFIZRTE, n, No, Ve, Vo#
negative, n, L E, N,LL E, v,Ll kB VL%
positive & FHli L7z, ST, RpEFIciuTit
So, S1, S1ELF, rpo, Py, Rp LA % negative,
se Lk, Sl b, rp.LhE, Rp,ldl-% positive &
Hii L 4., CH B-F, Du @F iz jit\v~Tik chy, chy,
CH (=), duy, du,, Du (—) # negative, ch,
Llt, CH(+), dullt, Du(+) % positive &
S LA,

ETEZETIE, stage II LT &ML LR X5
L, stage II L% negative, III Ll _E% positive
ELTMEETT -

m. # £

1. T EF ks

TRHEFIIPFE BRI Ehie, Tux 24, Tk
1661, Ty k114, T X1000¢H -7z,

1) BoRBHERX (Table 1)
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PEDRRPEI ™M, T, 1658 %+ 258% (12.5
%), Ts 1RZEH 6 WA (54.5%), T, 10/KZEH
9JREE (90.0%) @b bhi, AL &L
THRZH3em &, A sy TJRERY
FABERCH -7,

2) [EEF#HEE (Table 2)

T, Tk 2 /& D 1HZE(50.0%), T, TIRIGKE
th145% 2 (87.5%), TsT X11K 2 h105s &
(90.9%), T, 1058%rk 9584 (90.0%) THES A
Wi Eh, T EcEHRcELRED L,
7o, BEHANEE S5 WS, T, 2 323 3em LIF,
Ts, T, OF 1FZEIVEARENCh 72, ks
Wi o B R O REE K 2 £ 5 1 C 12 B CRE S Bt A3 ]
ETHD, REMEXL R\ 22HFEHTH18H
ETHEHBETDH - 7,

3) EH oMK (Table 2)

a) EWRIRfEHRT b D

BERIED ZOESHEE, T, 1655%H 8 KL
(50.0%), Ts 1UFZEHIHEE (100%), T, 105%
Zh 8 IRE (80.0%) wBdbhi:,

b) BEV-He¥ v #2354 (Fig. 1)

T, D16fKEh 4 KL (25.0%) DHRT, £4kT
E3RZER 4 FRE (10.3%) THh -1, Mk
¥ T X poorly differentiated 13%5%, modera-
tely differentiated 2 #i 2, well differentiated
1RETC—EOERILRD b e -1,

o) WS VCBIEXET 540

TR 1RE, T4 RETH-7c, T\ORE

Table 1 Focal enlargement of the pancreas

{7 3

VL, BEDSEE O WIEE T e X b ¥ T ATk
iChtofct#F 2 b (Fig. 2).

d) central low density ®7# it

central low density %, T, 168 ZH 3 #5 %4
(18.8%), T, 115R%EF 33K%E (27.3%), T 10
e 4 /A (40.0%) IciBd bhiz,

e) ~—FplotkE (Table 3)

FlT, B HCIREZMBERICL VBE I A
THFECT L YHEI R THRFOR—F
X146 (36.0%) TdH -1, EHBFITEREE 5 KL
(12.8%) %< &, CT T T, % T, :2Z¥ X hi
2, Totr T, LW SN 2TRE, T % Ty &
BHIhSFEL TR 15 v 7 UADET
Hote, Y1 A LORKEEICTAFER D
T,, 10.5cm % T, 4.5cm L2 Ehi-Flicisi)
Hoem TH -7z,

2. N BlFntR5F (Table 4, 5)

N BAF 320 cid S iz, RACE Y v ffi
Feolo CT Wree &7, #6, #7, #11, #170kx

HITEETH - 72, #8, #13, #14, #161% true positive

e
Ir -ﬁ;

T, 0/ 2C 0.0%)
T, 2/16(12.5%)
Ty 6/11(54.5%) Fig. 1 There is prominent enhancement aroud the
T, 9/10(90.0%) intrapancreatic bile duct ().
Table 2 Features of the tumor of the pancreas
Tumor(-) solid low relatively high stain central low

T, 2 lesions 1

T, 16 lesions 2 6 4 4 3

T, 11 lesions 1 10 3

T, 10 lesions 1 9 4

SERL 24 1 A25H
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Fig. 2 b) There is an abnormal structure of relatively high density compared to
the surrouding pancreatic tissue in the head and body of pancreas ().

Table 3 Disagreement in T factor

12 cases
Surgery CT
T, Ty 1 lesion
T. Ty 1
T, Ty 1
T, T, 1
T;: T, 2 lesions
T, T, 2
T, Ts: 5

& Ao false negative M ELE LTz, — 7, #12T
false positive 2EAZETH - 1.

N2 Ny &M E /e 84, No& N+ (N,
LIE) 23740, nt+ (nLAE) % Ne#32 6, n+%
N+ 21261 T & - 72, sensitivity, specificity,
positive predicitive value, negative predictive

80.0%, 65.5%TH -1z,

Table 4 Results of N factor

TP TN FP FN SE SP PPV NPV TA

# 6 28 1 100 96.6 96.6
# 7 27 2 100 93.1 93.1
# 8 4 19 1 5 44.4 95.0 80.0 79.2 79.3
#9 1 28 100 100 100

#11 28 1 100 96.6 96.6
#12 4 20 4 1 80.0 83.3 50.0 95.2 82.%
#13 9 15 1 4 69.2 93.8 90.0 78.9 82.%
14 3 20 3 3 50.0 87.0 50.0 B7.0 79.%
#16 1 24 2 2 33.3 92.3 33.3 92.3 86.2
#17 21 3 100 T2.4 T2.4

TP: true psoitive, TN : true negative, FP; false posi-
tive, FN: false negative, SE: sensitivity, SP:
specificity, PPV : positive predictive value, NPV : nega-
tive predictive value, TA : total accuracy

value, total accuracy (385.7%, 53.3%, 63.2%,
LW RO ER I
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Table 5 Results of extension of the tumor IE'F" ".1
N v s Ro CH  Du !
(n=29) (n=22) (n=21) (n=31) (n=32) (n=30)
TP 12 9 10 15 13 6
TN 8 12 7 12 11 23 5, ’

FP 7 0 1 3 6 1

FN 2 1 3 1 2 1 [
l

SE 85.7 90.0 76.9 93.8 86.7 85.7 - {

SP 53.3 100.0 87.5 80.0 64.7 95.8 , .

PPV 63.2 100.0 90.9 83.3 68.4 85.7
NPV 80.0 92.3 70.0 92.3 84.6 95.8

TA 65.5 95.5 81.0 87.1 75.0 93.5 1.

Al

Fig. 3 Enlargement of the lymphonode (#13) (&),
Low density in the IVC (¢) is a laminar fow
produced by bolus injection of the contrast

!! L[ Ty
-.'1
'l

medium.
J‘r

gl
s

ic 4d
Fig. 4 a, b, ¢) There is no abnomality in superior mesenteric artery and vein.
V, in CT, and v, in pathology. d) Cancer of the body of pancreas with narrow-
ing of the splenic vein is demonstrated (). V, in CT, and v, in pathology.

R 241 258 (5)



6 CT iz X 5 ¥ Rk oo off JRLEE 220

7 % B % 7= false positive i Hh b L #E 2 b
iz,

—7, FMFFRRAT R &R R 256G S i
#EHR T sensitivity 86.7%, specificity 45.5%,
positive predicitive value 68.4%, negative pre-
dictive value 71.4%, total accuracy 69.2% T
b, CTRTR LFMRFAER L OMICEZTD
Ttz (Fig. 3).

3, VEF st (Table 5)

VETR2RE TR S hic, o Vo L FII S
iz DRIVRZE, vik Vo2t 2984, vk V, 238 375
ZE, Vi Vo 2R, vak Vi 2RAETH - e,
DFED vE V,, o Vo, v Vo, L IEZ LT DIT
FIRE, 34, 2WZE, FH6RET, E2%
1272.7% T & - -7z, sensitivity, specificity,
positive predicitive value, negative predictive
value, total accuracy 1% & %90.0%, 100%,
100%, 92.3%, 95.5% & Riffs2WiplidEcHh - 1o
(Fig. 4).

4, SEF (FiH#ERME) DikET (Table 5)

S HT 2R Tl S i, ss% S, 28 1 RE,
se % S, AT 3RE, se & S, 9RE, se® S,
N 1IRETH - 7z, sensitivity, specificity, posi-
tive predicitive value, negative predictive val-
ue, total accuracy %% 4 76.9%, 87.5%, 90.0%,
70.0%, 81.0% & partial volume averaging 1= X
HEWREC FRIC b b T ZHEILRIFT
# -7 (Fig. 5, 6),

5. TF&EMIC L sHBES

SofiEH 8 BT, fEEEM X 2 2WBUR OB
wiT ot &L window level 70~80H.U.,,
window #8200, 300, 500H.U. TYER &hiz, %
D#EHE window 1E200H.U. CTfERL & #uic hard
copy LTl & iz, window lBRILT 5 = T Xk
DS b S ENEZHIBERE IRl
<, window f8200H.U. Ll Ecl#EREO B
R[EEC, window IR HLIT D = & X b false
positive O+ % fgfEtEikizv (Fig. 7).

6. Rp EF (#BF#AERB) nikst (Table 5)

RpAE-FIRIVRE TR S iz, rped Rp, LT
L2 EhicDR10EE, ok Rp. 2t 1 IRE,

(6)

Fig. 5 a) Irregular protrusions from the anterior
boundary of the head of pancreas is demonstrat-
ed (¢). 8, in CT, and se in pathology. b) A fat
plane between the head of pancreas and the IVC
is obliterated, and the interface of these two
structures is irregular (+). Lymphnode metas-
tasis is also demonstrated (4=). Rp; in CT, and

"rps in pathology.

Fig. 6 Some protrusions from the anterio bound-
ary are clearly demonstrated (). S; in CT', and
se in pathology. Thickening of the renal fascia is
also demonstrated (¢3). Rp, in CT, rp; in pathol-

ogy.

TPo% Rps?% 2 IR %, rp.® Rp, N TR &, %
Rp. ' 4 7%, rp.% Rp 2 1 JR %, rps% Rps7t
4 FRETH - 7=, sensitivity, specificity, positive
predicitive value, negative predictive value,
total accuracy 3.4 +90.0%, 80.0%, 83.3%,
92.3%, 87.1% & RIFisWifEiRTH -7 (Fig.
5 6).

AARBHEIE #5008 $H15
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fEfi 7

Fig. 7

7c

A case of s,. Three pictures were taken at the different window settings.

a) window width 200H.U., b) window width 300H.U., ¢) window width 500H.U.

7. CHE¥ (Table 5)

CH AF 326l cigt Ehie. chyCH (—)
ERWI NIz 9, chyk CH,2 14, ch %
CH (+) #3246, chy% CH (+) 26 4l, chy%
CH(=)» 24, chyx CH(+) R THITH -1,
sensitivity, specificity, positive predicitive val-
ue, negative predictive value, total accuracy (%
#%%86.7%, 64.7%, 68.4%, 84.6%, 75.0%T
® Y, false positive 734 <, CH HFDFHiiixH
HrEZLR,

8, Du#¥ (Table 5)

Du BF331PITHE S hiz. dusiDu(—) &
ZH & h 02361, due® Du(+) 231 4, du,
% Du (=) 141, du,% Du (+) #26l, du,
% Du(+)%° 4 ¢ H - 7z, sensitivity specificity,

SR 241 A25A

(7)

positive predicitive value, negative predictive
value, total accuracy (%4 « 85.7%, 95.8%,
85.7%, 95.8%, 93.5% &, FHLABHEED
B D EEE R T & OFHEIT» 2 b 63, LWk
BRIFTH -7 (Fig. 8),

9. EREDZHW (Table 6)

EREDWIIGHE TR S hic, stage [
0, stage Il 7% stage I & 2 S hico b 2 FFE,
stage I & /D25 /A, stage IV & Ehi-
DY 1IRETH » 7o, Rk stage 111 % stage 1T
75 1 IRA, stage 111 75 9 R4, stage [V 7' 4 IR 2,
stage IV % stage I1I 2% 79525, stage IV 23105%
% T Hoto. sensitivity, specificity, positive
predicitive value, negative predictive value,

total accuracy (%45~ 96.8%, 87.5%, 96.8%,
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Fig. 8 Abnormal enhancenent in the duodenal
wall (+). Du; in CT and du, in pathology.

Table 6 Results of staging

surgery (pathology) CT
ST II ST 1 2 lesions
I 5 lesions
IV 1 lesion
ST 1 ST II 1 lesion
Il 9 lesions
v 4 lesions
ST IV ST 1II 7 lesions
v 10 lesions
True positive 30
negative 7
false positive 1
negative 1
positive predictive value 96.8%
negative predictive value 87.5%
total accurasy 94.9%

87.5%, 94.9% & BiFIcZURE TH - 7z,
IV. £ %

P R R AR R A e - € CT AT R A M L,

CT olilgEEREE LM T A ERAE LXK

HEmz i,
T BT Cid2cm FfGD T fEFMN 2 Flo LK TH
5P, 1PIIREREE, 1 HFIEEE O RIER

Tk b BRI E LT S h
7z, 2cm AP CUBHAHEEETH B L oGS
, FBORRL Thic—8T5", —iiyc, K
B EER X b MERREEZET S L SR TE
) SINN~18)20) - Sg e D e T SRR IR T4 . 4%
Robhle, —5 T, 10/F%T 4 R CEE £ &

CAte BERHE b R b, RAEORE D
i T D RES O FEIC S &b hd, K& el
ECWEGRAT R L PEAE L XS R EE
T, TOREICB T BHE 0 BEEFTR X b it &
iz, € - T4 Bl D8 IR LA B %
EEX2T5 L0RHBc L vEED BRI, FOH
RETHTIPREVERIERRIRZET5REN
#imL (Table 2), kKxklEHEIwE1RES &
DFEFRHFONIH, BAFE WX ET HH0DFF
L, X &L OBEEHOEA L S BRI E
ISR O FTREE R R L T 5, BEORE K
DOHFE L T HFOM#E T T, L EOREIN%H
H & hioh, T,012.5%, T,m54.5% 1 fEREI:
MhbhaicTERy, ZOEEIEORBWIE
KulREEoBEERR L35 &, B LR
BEIRELEIhBZ L L, BEREO CT ckED
EHRPEREINLZBIE D EFRL T
B2,

THTOZERE T, BAFHmXRL, B2
AR T B - o, ARBRIIE R B o #e 3
hOFGPEERCESEhr ol ENEREE
EZxbhi,

VHETFORERIREFTHY, CT BEAIRE
REOZEICHERTH -, FREIRICE L CTIiXpR
HiRkoOREC X 2 BHEREGPFET D05, BB
Pl B 8 IR ~ PR 52 o0 B 488 13 1 8 & B2 i IS i T %
L, FRICRIE T8 T oORAES TIRIME S THit
g R IRER BT R L i,

) v oSERETIIEG, #7, #11, #1745 CT LAk
THETH -7, #6, #11, #1705 HETEEDE B
16, #1170 CT MEREF BT 2 Lith b &%
zbhic, —H7 CT EHMBE G T B G
T H - ToOTHTII T, #8I3—FEL, #Th
AT E T BTl —BE Y v S EHS & e
Ehiciod bEz bhil, #12T false positive
ME <, #8, #13TUk false negative 23& 75, #
SLf120 B O EEE X, #8 & JED partial volume
O, 113 FFRREL DEFORE S, iz
X, EHATL A0 v EEEOBAANE
ETAZEnBEREELLRL, SHREFBD ) v
AEETT b, iR false positive 234 <, total

HABER R #5008 #1%



JHEH

accuracy (%65.5%12 & ¥ 57z, L LilihRiR
FT R & BRI L & G SR e i B & iR
OEBTH Y, CTIRY vAHEBoZcE B

EZME i, SRIOWHTILY vl A4 X
RERIhTEY, 5%, BHEBERCETSY
VAR BUEEE, B AIEY VAFIOY A4 Xk
FIEEECMAS 2 ik b B RO E Ly e
2ha,

S HF Tk false positive #3472 <, Iz false
negative 734 <, HEIEDOEHE, H 2 ILIE
BoWEAEHEEMCHTRE LTHRAT~NE &%
ARLTW3S,

Rp AT false positive #° false negative 12
ELEL, BEE~ORHELBENCHEE TS
LBKFM L 7D & ERRLT5H, BEGS
DELEIL82.3% L RIFThH o7, LESEHTF,
Rp HFIZBIL Tix, EBHE, 5 IikIEEOHE
R THZENEETHY, FOEZERIE
Us,

CH -+ Tl true positive, false positive,
false negative 2\R#TH b, FHHOREE X %5
LTwa, FEEMcEiEhcwsm, BE
DIEOFE L BERETEREGCTHY, CT ik
FEdRiz X A8, BEC X B3R R EE X
LEEWERToEHEE 2 bhi,

DuRF T, +EBEORE LRIy, b5
WIRES B e b, B
density & S BERHER Du (+) &5 &, BEF
R BIERRIIS . TR ERITFTH -, T8
BB 0TI IR BHER I Y & ATHEH
2@, Ll DulAF, CH RF i fhoic
WIPEETH b, F B+ 15K T en block
BRI DD, FliAEREL 252 CT i
XH2ETEZH LEERRTF L3 lebinn,

DLEERFIeo Bz tn, SHORE
L b/ phEREEmEoNERE, Vv R
DHEROWELTH 5, BEEAEHAOBELTFET
5SHET, RpEFIoWTRERTREEEN
/Bohic,

A T B B S Wi OB BT RN IE X h
7o, BREIBEAC I TE s Eo A

SEREL 24 1 H25H

(9)

&1 9

37 <, WIRAETESBELHRA LICH, My
HETEZKE CT Lo#TESHT L < —K
L, CT b= ETERMc % e FikTh
B &GS he,

& ®

WERERESTHIBRE D CT 8 & F1li, REFT RO
MIExRAT, LT oifERE B,

D T HEF BNl TH - fo, FESERI
BREAHORE ) NERIhAZ bbb LELD
- (i

2) NEFTRHEATIRERE —FHH2cr
false positive 734 { Bd bhiz, V v fiiERo
AROBWITRRT, SEORMNBEE Shi.

3 VEFORZI CT 3HZTH - 1.

4) SHF -RpAF T, BADCKHBA~DZ%
HEBEFET 52 Lick b RIFISZERESE S
i,

5) CH BT OZWBEGET RN, AEXL o
B & BHEOEN VAR ATRETH B & & D EHE
EEzZ bR,

6) DuFAFOZHIBRBRIBIFCTH -7 ds, BE
In R MEDRRENLE L E 2 bz,

D #ETEZEICRWTS CT B2 Wi
#aRL, CT RIEREOCEREZHCER L ¥
fi Ehic,

8) SO, X h/hSigEEHEHE OB
THEROTEL, Vv HiFZEOTTEROMILTDH
L,

Fak#abicdich, RELEHORMELEE ¥ Ll
HERFEFDENAE, &1 AREEEOSBCEH -
feLET, EoICAROMEMBMEEh Y ¥ LcHMEE
FHEATLARER YR L LT ET,

B 3
1) Itai Y, Araki J, Tasaka A, et al: Computed
tomographic appearance of resectable pancre-
atic carcinoma. Radiology 143 : 719—726, 1982
2) Stanley RJ, Sagel SS, Levitt RG: Computed
tomographic evaluation of the pancreas. Radi-
ology 124 : 715—722, 1977

3) Sheedly PF II, Stephens DH, Hatterey RR, et

al: Computed tomography in the evaluation

of patients with suspected carcinoma of the
pancreas. Radiology 124 : 731737, 1977
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4

5)

6)

()]

8)

)]

100

1D

12)

CT iz & % BEIRFRE oo FR EE RS MR

IRz BED dynamic CT, BHEPE, 4: 767
—772, 1983

Hosoki T: Dynamic CT of pancreatic tumor.
AJR 140 : 959—965, 1983

Nakata H, Nakayama T, Kimoto T, et al:
Dynamic computed tomography of the pan-
creas. ] Comput Assist Tomogr 6: 646—649,
1982

BEHEAT, BfAEA, TF i, i BEfES CT
—bolus injection i X 2 JRE RO ZH—, HiE
BEEeE, 4:807—817, 1985

Rossi P, Baert A, Marchal W, et al: Multiple
bolus technique vs. single bolus or infusion of
contrast medium to obtain prolonged contrast
enhancement of the pancreas. Radiology 144 :
929-—931, 1982

Marchal G, Baert AL, Wilms G: Intravenous
pancreaticography in computed tomography. J
Comput Assist Tomogr 6: 727—732, 1979
Kolmannskog F, Kolbenstvedt A, Aakhus T :
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