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The Evaluation of Thin Slice Incremental CE-CT for Diagnosis of
Extension of Pancreatic Carcinoma
—Comparison of CT and Pathological Findings—
Kimiko Miura
Department of Radiology, Yamaguchi University School of Medicine

Research Code No. : 515

Key Words : Pancreatic carcinoma,
Thin slice table incremental CE-CT,
Pathological findings, CT findings

Thin slice table incremental CE-CT was performed on 11 patients with pancreatic carcinoma in
the resectable state as determined by surgery and pathological findings. CT findings were correlated
mainly with pathological findings, or correlated with surgical findings if pathological findings were
not obtained. (For example, when pancreatomy was performed distal to bile duct and duodenum, CT
findings were correlated with surgical findings).

All findings were described in accordance with General Rules for Cancer of the Pancreas proposed
by Japan Pancreas Society, and we assessed the value of thin slice table incremental CE-CT in
evaluation of the extension of pancreatic carcinoma.

Thin slice table incremental CE-CT was effective in the diagnosis of serosal invasion,
retroperitoneal infiltration, duodenal invasion, bile duct invasion, and arterial invasion with
diagnostic accuracy of 91%, 100%, 91%, 100%, and 97%, respectively. On the other hand, the accuracy
for portal venous invasion, neural plexus invasion, and lymph noe metastasis was low with diagnostic
rate of 79%, 63%, and 71%, respectively.

It was concluded that thin slice table incremental CE-CT was effective in evaluation of the
extension of pancreatic carcinoma. '
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Table 1

faget  ad  feol lemonol operaive rocedure
1 70 M T Entire PD with resection of PV
2 63 F T, Head PD with resection of PV
3 42 F Ts Head PD
4 56 M g 19 Head PD with resection of PV
5 60 M T, Head PD with resection of PV
6 64 M T, Body and tail DP
7 75 F T, Head PD with resection of PV
8 72 M T, Head PD with resection of PV
9 59 M T, Body and tail DP
10 58 F T, Head PD with resection of PV
11 68 F T, Body and tail DP

PD: Pancreatoduodenectomy DP : Distal pancreatectomy PV : Portal vein

Sk BEEE= Bolous injection 1T X 5 &
CT ClEORIMLELIRS X 5 kEFROKX
X 7OREBIS e LR L B e B 5 FEBILIA
RHARREEIL Z £ b & <9, ToEREZINICH
BOFTERABD o7, LHLAF v vEHIOE
WCT #BRHEA S KA EVEEH Y EE CE
EL 1EOREERELFTEEHETAS: + v T5Hk
BLIREh, BERONI BRI ETEI
Trofe, BB NTHRKDGET, IHIC
AF4RE, A4 AEREZREDI0mm~8mm
#»5H5mm & # < 375 Thin Slice Table Incremen-
tal CE-CT (LLF Incremental CT) = X b JEFESS
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&5,
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© REFE

BRI RZR CT %8 (TCT 900S) <, 10
mm AZ A Ak 5 Plain CT #{T-7:#, 300
mgl/ml iopamidol 100ml @ 5 % ®50~-60ml %
EBBIRY S BFRYIC 2 ~3ml/sec DEE THEA
LEREY AlBELLYAOEETT - 71288
&, o 3iE4E o Incremental CT %417 - 7o,
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tiated carcinoma 1 f, mucinous adenocarcinoma
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HEED S LI E WA R & B L, M,
CT T RiZ Incremental CT TORR & L, HE
#BH i Plain CT, Delayed scan &1z L7z,
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HENCREHLTWA b0, BAESEERLT
WHboD & L, M, BHHEMEE PR, EBRE
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THRE (4) THore, 114 1 Gl FEERT
RTBHE (—) Th-iz (Fig. 2). CT THERTH
HWEEHE (—) LW LIEMIRL, 2hix T,
FEFSTE B FELTWB L Ebh3,
Sensitivity 100%, Specificity 0 %, Accuracy
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Fig. 1 A case of carcinoma of the head of the pancreas. (Case 5) ; Irregular

protrusions of low density area from the anterior boundary (=), and into the

duodenal wall (—) are demonstrated. Serosal invasion and duodenal invasion

are positive in CT, and the pathological findings.
Table 2 Serosal invasion
Pathological _ CT findings total
findings (+) =

(+) 10 0 10
=) 1 0 1
total 11 0 11

Sensitivity =100%
Specificity =0%
Accuracy=91%

(36%), EEEEH I BEEEIEETSHD 70
(64%)TH b, BEERE LTHHEhicb ok
RBDlehot, EBHBOLEZIELL D 1 H
(9%), HEMELLD 3IHAQRT%), TEkdbo
T8 (64%) THo1t.
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fERIX Table 202 THoTz, CT TEHE
(+) &2 L1 (Fig. D 116106388 R
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91%Thh, HBMATEE () ObDH 14
LaviswichEFT RIEZRo EEENNTE
WHEFTRIERRE/ - EF 2 bhi,
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#Rix Table 30Z - {THH7z. CTFIRT
B (+) 2L (Fig. 3) 116146l A1 8T
RETLBE TS bR, AHBFTECEE (&)
DFEFIL e < EPTRIEZE, O\ Tk Specificity
DAV EE T H - 7o, Sensitivity 100%,
Accuracy 100%TH -7z,
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Fig. 2 A case of carcinoma of the head of the pancreas. (Case 10) ; Irregular
protrusions of low density area (=) is demonstrated. Serosal invasion is
positive in CT findings, but, it is negative in the pathological findings. There is
fatty plane and normal pancreatic parenchyma between duodenal wall and the
lesions of carcinoma (=). Duodenal invasion is negative in CT findings, and the

pathological findings.

Table 3 Retroperitoneal infiltration

Pathological _ﬂ'i“gs total
findings (+) (=)
(+) 11 0 1
) 0 0 g
total 11 0 1

Sensitivity =100%
Specificity=*
Accuracy=100%

RN ORI Lic, ¥ EREETIBRO 3 FIF4
FTREEELE, CTRHRRCEBE (+) £1%5
BID 5B 4 FlBAER X b T ERCE
EzbOh, £<HHERhT (Fig. 4), B 1
PITRER - X BB EOREFT R Y (Fig. 5) R
7z. False Positive, False Negative it & 41
o3, Sensitivity, Specificity, Accuracy & %

ERL 343 258
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Table 4 Bile duct invasion
Pathological . .
?S%EEEZ;I _(_if)ﬁﬂ“(i:_“ total
findindings)
T 5 0 5
=2 0 4(3) 408
R total 5 4(3) (s

Sensitivity =100%
Specificity =100%
Accuracy=100%

Z100% T - 7=,

5) +=iEkERE

HRX Table 50X L Thote, CTHRT
BHE (+) 28 L7k (Fig. 1) 5 fl4&phc 8857
RTLBE B LR, 2 CTHETEE
(=) ELBW L1645 PSR ci BEY
R Teh o7 (Fig, 2) 1 i+ B i E o —
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Fig. 3 A case of carcinoma of the head of the pancreas. (Case 2) ; Portal vein
is deformed by carcinoma (=). Portal venous invasion is positive in CT
findings, and the pathological findings. Irregular protrusions of low density area
into the posterior fatty planes is demonstrated (=). Retroperitoneal infiltration
is positive in CT findings, and the pathological findings.

Table 5 Duodenal invasion

Pathological .
findings CT findings okl
(Surgical (+) (=)
findings) N
(+) 5 1 ]
(=) 0 5(2) 5(2)
total 5 6(2) 11€2)

Sensitivity =83%
Specificity =100%
Accuracy=91%

iz BE»E» b iz, Sensitivity 83%, Spe-
cificity 100%, Accuracy 91% T -7z,

6) FIlRFRIRIE

fEHR Table 6 DT & Thotz, CTHRT
B (+) LMW LECI02FTO 5 bAMFTRTL
BEo@RED>HhA-b O (Fig. 3) W42 THD
BY 6 AT TIRBRFIIRAR O < Lkic ¥ TR

(48)

Table 6 Portal venous invasion

()@ Number of correlated with surgical

findings
PV SMV SpV total
gl 1 2 1 4
TN (1) 7D 8(8) 220100
FP 2 2 2 6
FN 1 0 0 1
Sensitivity =80% TP : True positive

Specificity =79%
Accuracy =T79%

TN :
FP :
FN :

True negative
False positive
False negative

ATWicl@BFT RciEE (=) Th-1o (Fig
6). ¥ CTRRCTRE (—) LBBiLic235Ar
D 5 B2 AP R X FNTRCLEH
(=)TH-ichd 1 » PR R cPIRAE o —
o AE F R i & F e ko, Sensitivity  80%,

BABER&E #51% 535



Fig. 4 A case of carcinoma of the head of the pancreas. (Case 7) : Dilated bile
duct (=) is demonstrated as a round hypodense ringlike structure above
carcinoma (=), and hypodense ringlike structure is not demonstrated at
carcinoma. Bile duct invasion is positive in CT findings, and the pathological
findings.

Table 7 Arterial invasion

() I Number of correlated with surgical findings

Ao SMA CEA SPA CHA GDA total
TP 0 0 0 2 0 2 4
TN D (1 an 8 11(3)  8(3) 6004
FP 0 0 0 1 0 1 2
FN 0 0 ] 0 0 0 0

Sensitivity=100% Specificity=97% Accuracy=97%

Specificity 79%, Accuracy 79% T - 7=,

7) BHiRFRIRE

BRI Table T Z L Thote, CTHRT
BE (+) 28 L1 (Fig. ) 6 20 5H4 %
FrCHEMBTRCTLBELRAD bR, BH 2 H
el R cREIRD bR f=. CT
FIRT&E (—) L2 L1605 FT+~Clk
iR EXFMTRcRE (—) TH -7, Sensi-
tivity 100%, Specificity 97%, Accuracy 97%C

FRL 34F 3 A25H

(49)

Table 8 Neural plexus invasion

Pathological __CEEE’__ total
findings +) (--)
+) 2 2 4
(= 1 3 4
total 3 bl 8

Sensitivity =50%
Specificity =75%
Accuracy =63%

oz,

8) HSiRERM

R Table 8D =& TH5H, CTHRTR
B (+) LWL 3FD 5% 2 FAICiETR
THERE RSB (Fig. 6, 8) 2%, 1#l3#E
BHRTHBE(-)Th-ot., ¥, CTRIRT
BHE (—) L7564 3 MR cL B
DR B I TE o 1223 2 Bl IR D =  —I
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Fig. 5 A case of carcinoma of the entire pancreas. (Case 1) ; Thickened bile duct
wall (=) is demonstrated, and the lesion of the carcinoma (=) is seen at 5mm
below the thickened bile duct. Bile duct invasion is positive in CT findings, and

the pathological findings.

ICRIE AR D B h i, Sensitivity 509, Spe-
cificity 75%, Accuracy 63% TH - 7=,

9) V) ¥/ \Hi%ERB

CTTER) v fiLli) v HHSLEE
D FBRNCHE > THIES LEBAT R & ik L
o fERiL Table 90 Z E L CH 7. CT LV v
SAEERE (<) SZE LU CEMRESSEC LR
BoRbvbhiswo g hot, ¥4CTT
(+) 28 LIEM T (Fig. 8) V v &K=
o5 LD REEEEFIN B 7 5 T, R, #17,
#1140 ) v < E5i3 CT L2ERE L b D 23% <, H
CHTREH E —REiehERTE b 0B
3Lotz, ¥iz, Incremental CT TAF + v TE 5
RECRALRD 5 DHE=FY v <X Plain
CT, Zizi Delayed scan T2 L 7o 7o digiE T
i DY EIL - 7o, Sensitivity 69%, Spe-
cificity §0%, Accuracy 71%TH - 7=.

Table 9 Lymph node metastasis

%{zge CT findings Pathological findings
£8, 11, 12, 13, 14, :
1 16 17 #12, 13, 14, 16, 17
2 (- (-
3 (- (=3
4 #12, 13, 14 #3, 6, 8 12, 13, 17
5 (=) (=)
6 () -
7 (- #17
8 48, 12, 13 #5, 8, 1;2, 1&153’ 1j}4,
9 #1 #11, 14
10 #13 #13, 17

11 8, 9, 11, 12, 13, 16 #8, 9, 11, 12, 16

Sensitivity =69% Specificity=80% Accuracy="71%

(50) AREREEE H51%E H3IF
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Fig. 6 A case of carcinoma of the entire pancreas. (Case 1) ; Hypodense struc-
tures paralleling the SMA and Celiac axis (=) are demonstrated. Neural
plexus invasion is positive in CT findings, and it is comfirmed by pathological
findings, that there are massive invasion into the perineural space. Portal
venous invasion (=) is positive in CT findings, but, it is negative in pathologi-

cal findings.

IV. & ]

BREGRFEbrETH ML oo b, HLE
oM THBIETFEARLRLIDODD—D2THSHZ
b, TOFHRAFOS, FHZK 2T 20
WENL, IERETcEBRERZE, YIRFTEEMZESE ¥
nTw3,

$Ek, CT YIBRTBELLBEOMHRIEL £
D X 5 IefEGI DA B E SN B ERIC TG
fens, HIERTRE e BOREE 7 < BB IR AR T & oD [
BERRAEL2bN50LTEEE DL OO
RIMEL, H-TETOHEREZHICLBOT LR
Roibote, Lvl, EHHITZEICEEL TS
MBRoBWHEA* + v T3 HETESEZOLD
ERER L LTHE XA TRBEFRCID
ShO- EEAx v v CTEBOBMBLERD
HE->CTHE CT Itk 220X 0 FRHICEBENL

SEHC34E 3 A25H
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Twb, Zh¥T, AEEDOHETH S Incremental
CT X v EEROGEIELW O X2l b T HIZH O
ML Wt I/HTELEEXRELTER
A8 &t Incremental CT i X 2 BER
Wra AR D TUBMBPIER L A BET S,

Incremental CT iz X 5 FEHHHRISE D
wab g THEMD e A EE L T100% T
HY, EOUEREBZ EAEL T 2MHEEE L CHil
Shic, RIEH—TERERE LTHEIhcd
O, EREBICERERN EAETHHEERE LCH
HEhicbon o024 7% RBDY, HRESE
FEEELTHREB L L CHEH I DR D R
ote, BilE CTEI L BRETIIS T b O
X Incremental CT TS, EHESEET K
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Fig. 7 A case of carcinoma of the head of the pancreas. (Case 4); Arterial
invasion (gastroduodenal artery) (=) is positive in CT findings, and the

pathological findings.

HHELTFELIEEbRS,

R HEEEHEFEYRET 5RFO—2T
HY, MEEFICL VBRI ENRD Z L5, L
L, MESEHC X 52HNLERINMEIER >
FEEFWNEBIRSEY s LOBE U TN BERT
RThbo™, i, NEEHC L HREEREES
W X SRERHE C D AT HE TH R EE T BRI T i ®
BLEBRRE T WD EAERITETDH
519 —7F, Incremental CT I3JEEF D & 0 2 H
HLTHAEEOBREBIETES W5 FErD
h, MEEHL D ZOFRIEENTHS,

SEORFR R, TGN, T EM Tt
Droifcky, HEBRTRCRE (=) EMAN1IHALL
<, WITREZEOEMITHRANBTE Tuviny
A, Z0 BB L T4 TEFAZER TR L
o,

Bt T SR E TR TREY:, FRORBKSY
RETHEERAFTHY, #KH5 CT CEH
BoB2LHRTRETH-THFDOLDOTH
%20 SEIDOKECd Specificity O\~ TIRERTR
EZRITBEHTE TV b © o Sensitivity,

(52)

Accuracy BT RE T EBERTH -T2,

BEPI AR B Incremental CT T WIEZER
ERTEFO 12 TH-Te,

Perdosa 520220, BHEMHEEMICEK T 5
CT Mg x Bt L, EFHBBEEXCT LM¥o
ERETEREY L S hAZER2H
BE, PAZEBRZME L QI EhFhIT%, 94% &
B ofc& LTWwWhb, SEIDKE T bREE A
EoHD, LLIKEHLLFAMRW LBAF -
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JEE R~ D REIE Z W16 F ERCP % 7212
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B AR 0L DIz X A E LD d, &6
THEMERE R L YO E RS hie
FlicobZIcEE T2 b I {ERIH
%. —H, Incremental CT (3588} & [B4F 3205 R
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Fig. 8 A case of carcinoma of the head of the pancreas. (Case 8) ; Neural plexus
invasion (=) is positive in CT findings, and the pathological findings. = ! the
lesion of the carcinoma.
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Fig. 9 A case of carcinoma of the body and tail of the pancreas. (Case 11);
Lymph node metastases (#8, 9, 11, 12, 13, 16) are positive in CT findings (=),
and they (#8, 9, 11, 12, 16) are positive in pathological findings. = . the lesion
of the carcinoma.

BEFO—2TH -1, BETIYBRMECE X
ETEEBEL L o Tcb DO EBEROTHE
HErEbFREYRETHIEERRTTH D,

FIIRFEBEEZEE L MBS L 5
BEZH OBEHNL 2 - Fh boREIR
BEER L FMITR, ARFTREORETHS C
ENE L HEBFTRICET L TH B S Diddiny,
SEOBRFN ST 1 AEERVCREEAIFIIRS Y
EHEIB L TR Y, EEBHTR L ORENTET
% 2 ?"C.

& o fEC ik False positive SEf 23725,
b OERTEEEPIIRMED T < AT R A
T 5 S DOMR E A E TR Ricksit 5 PR
R4 & RI8 & /s - 72, False positive fiE
FIRSGEEE LT, D PIIRREEBIR I U
M- CTHBT A RERC L 2 XM &L
P, 2) ERARE L T B A 8T
FLTWL, 3) BIRROINERE HE. 6
TREETRZ EMNHL?, BRICL D FREFE

(54)
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