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The Evaluation of Slow Injection Dynamic CT Scan for the Vascular
Invasion of Cancer of Biliary System and Pancreas

Toshiyuki Kikuchi
Second Department of Surgery, School of Medicine, Chiba University
(Director: Prof. Hiroshi Sato)

Research Code No. : 505, 514, 515
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Dynamic CT body scans were performed under an injection rate of 3ml/sec with a total amount of
100 ml angiografin by rapid table shift, upon 64 cancer patients, 21 patients with cancer of the bile duct,
21 with pancreatic cancer, 14 with cancer of the gallbladder and 8 with cancer of ampulla of papilla
vater. In this study, the detectability of these cancers and the accuracy of their vascular invasion were
compared between the above mentioned CT scan (slow injection D. CT) and angiography by our criteria.
The detectability of the main tumors was 33.3% by plain CT but 85.7% by slow injection D. CT. The
criteria of the vascular invasion by slow injection D. CT were classified to four types; separated type,
contact type, contact invasive type and involved type. By this criteria, the diagnostic overall accuracy of
the arterial invasion was 96.8% in SMA, 98.4% in celiac axis, 92.1% in CH and 46.1% in proper and
bilateral hepatic arteries. The larger the arterial caliber was, the higher the diagnostic accuracy was in
slow injection D. CT. On the other hand, the angiographic diagnostic accuracy of the arterial invasion
was 79% in SMA, 88.7% in celiac axis, 90.3% in CH and 98.4% in proper and bilateral hepatic arteries.
So, the smaller the arterial caliber was, the higher the diagnostic accuracy was in angiography.

The overall accuracy of the portal venous invasion was 90.6% by means of slow injection D. CT and
88.7% by means of angiography. 33 of 64 cases were with portal venous invasion, and 15 of 33 cases
were resectable by reconstraction of the portal vein. 4 of 15 were contact type, 10 of 15 were contact
invasive type, 1 of 15 was involved type. 10 of 11 contact invasive type were resectable, and only 1 of 18
involved type was resectable, so it was safe to say the case of contact invasive type was resectable, and
the case of involved type was unresectable.
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HRITRELTHY, XA—RAF7M4 A LRI
dynamic CT CRIREZERANCE B 2B &k
T\, X angioCT & invasive Th H b, Fic
i artifact ¥ O 2 & B B EWIRAL DB,
W B /5 T i digital subtraction angiography
* RI angiography & RFESTH b, invasive 7%
MESHCEL T2/ -OorBHRTHA S,

% Z T plain CT %3 ® enhancement CT @
RETHHREOMEBATSTHLEVWI A E
fl—AF A4 A} S dynamic CT ODRATH
HIRE X ERICE B2 BT ENTERVELD
R —BEWHET5HE L LTERHA slow in-
jection TE#E 5 — 7 +# 8 dynamic CT A % +
YEERL, TOBMESIcoZHBEL, XnE
EYEOTh &tk L i,

II. HRNFRUFE

1. HIRXH

SRIIBBIC R H19814E 5 A X b 19844E 5 A
EZONEER216], IEBERE1401, FLEEITRE 8 4, B
FE21HI D 6461 T 5, LMESHIZREIEL,
IMEEH 2 TRERb o7z 2 FIEE < 626k
LTiTin-7o,

2. BFRFH&E

2-a) CT A%+ v

CT scanner (% GECT T/8800% fiff L 7z.

PlainCT ¥ 2 5 4 A1filem, lem MHFET,
2 BT #IEA + + v L, window 11250,
401z C display L7z,

B H slow injection THEF— 74+ BH
dynamic CT A% + v (LL'F slow injection D »
CT) i3EKHEEML 6% 7 vF4+2 3574 100
ml #3ml/sec DEETEAL, BITOMEIIZIE
B—c B S hBDB20~300E L h, A5 A
Mlem, lem MRECHFIM»OHTREEET —
IABBEEAF » v Lic, 1274 AK5.8%,
T A BB 258 % EJ 5, window M
250~300, level IXEFFOEBRELEL 250
AP L T, 40~70:254 85 L display L 7= (Table
D,

NATAE & L TR R UBR304 111.5%
~2%HF AR IS 74 VIREI00m] AR X

FFFa

level

(28)
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Table 1 Slow injection dynamic CT scan
Method : Via peripheral vein, a total amount of
100ml angiographin is injected with a rate of
3ml/sec, and after 20 seconds dynamic CT scans
are started with lem width and lem interval by
rapid table shift from porta hepatis to pancreas.

2.5sec

dynamic CT scan -

65% angiographin
2 3ml/sec

00ml

Table 2 The criteria of the vascular invasion by
means of slow injection D - CT

Invasion Separated type (D GD Vand T are separated.
O o @@ [yt
Invasion = J'nv;s;:e CM) (:e:;lmnt:tc)‘lsofmthis‘r(:gt?:;d.
()| awoived type TV Visivobved in T
T tumor V ! vessel

&, BAMAS BI04 2A BB,

2-b) &

IEREBNREY, BERVEHBIRES, LEBM
ESIREH T X 28RkE, ROTrvr27T5 v
5 4 v E20ug & i 38R b B RIE B RS
Hw L 2FIREG 2 IR & 58 2 R o 2 R oREd
L=,

3. BEOMESEOHIEEE

JEIE o & B o ¥ E L% % slow  injection
D:CT RO EEH o X ER L, EEEO A
7o, ME RO hypodense 7o U v il &
TRECFEYBE L,

(1) slow injection D« CT

MERBEOHEEMEIRD 4 Wiz 5B L,

Separated type ! FEIE & MELHRL TVW5 b
O, FICIEELRE e, M ERERN
CIEF#HEIhD b0,

Contact type : Bl & MEFRFEL T\5B05, &
DEGEHEHEE <, MEFBCE OV D,
HARBE S #4568 B8-S
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Contact invasive type : JBIE & & E L T
b, FOERENTEL, »roMEECENLRD
530,

Involved type : JEEHE © Fhic I B D —F6 i% 4
MBugEhTwsbL o,

Lk a5, fi2E2OERBERL, #
2EXYMERESH & Lic (Table 2),

BRIz 5 HERE 0 B G Fig. 1 1TR
7. Separated type T(3FEE & FIGRIESIR & 1%
s BER T\ 5, Contact type CUiJEE o &0
CHEFERSETL, MEXEL TV, Bk
BED LIz R 7\, Contact invasive type Tl%
JEEO TR A ERSETL, MEIELLD
PR 5 |1 tapering © &% 7~73. Involved type
CIRBFERI EEO PRI A - Tk b, tapering,
encasement DX 2%,

FINRIC 35 13 % ¥ 5E I ¥ 0 BB ) % Fig. 21278
. Separated type TLFEIE & FINRAIEH B A il
AT\ %, Contact type TITREE & PR L T
W5 b DOEGEENFELS, NPIROEH L RD T
\», Contact invasive type TILEEIIEL, T
btk <, XFRSLPEHF LT3,
Involved type TFIREEIBEOFIZA - T
¥, BAOMUBIMTELALRS,

(2) MmEER

2-a) BpREBIEIEHLRE

EIRZE 0% L encasement. tapering, ser-
rated angulation, occulusion ® ¥ ndidh % b
oFEEHY, WThblhuwio¥BERLEL
fo.,

2-b) FINREBEHIE e

PIPRBE OFIE A X 3 B 58 L, Typel 1
FAREBEIC BHE 2 D e\ % @, Type 2 iZ— DM
IREECHEL « RESOBEEFD S b D, Typel
PR OB WM EBDHbDEL, Typel &
FAlRBEBIE L, Type?2, 3 2FIREED D & L1,

III, FRFeRLHR

1. plain CT (= & » FESEHHE

plain CT ic X % EJEHH# H = (38 ER216]+
74133.3%, REFEE14GIH126185.7%, FLEAFE
8 ek 4 $150%, BERE2161R174180.9%, £f&T

JEFI604F 8 H25H

(29)
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Table 3 The detectability of the main tumor by
means of plain CT

Disease No of cases |Tumor detectable cases| Detectability
Ca of bil: duct 21 7 33.3% )
Ca of gallbladder 14 12 85.7
Ca of papilla vater 8 4 50
Ca of pancreas 21 17 80.9
Total 64 40 62.5
Table 4 The detctability of the main tumor by

means of slow injection D« CT

Disease No of cases |Tumor detectable cases| Detectability
Ca of bile duct 27 18 85.7%
Ca of gallbladder 14 13 92.8
Ca of papilla vater 8 4 50
Ca of pancreas 21 19 90.5
Total 64 54 84 .4

1364417R406162.5% TH - 7= (Table 3), IRE &
BT A BB TR A Y = v F -2 v AR
T, EEFHHRIED CTE» -,

2. slow injection D « CT (= & » TEHHH =R

slow injectionD« CT 12 X v, EHECmMEILLE
x5 2%, EEE hypodense 127 b E Flii2e
EDXBINHEBRE Lo, TR, ZEEHHE
(B AE RE2160 1847185.7%, A FE FE 1441 F1341
92.8%, FLIAIRRE S #I 4 150%, KERE214IH19
190.5%, 4k Ti36441544184.4% & plain CT
iR L, HHEOR Ex &4 (Table 4),

3. slow injection D - CT (= & % E1ifi2MEas Uk
AR

R ey, BIRIEEOSREEOZ
W A B L7,

3-a) FIBREEER

IS RBEBNR R EIEREE & 2 BlRER TP
F2Thh, BERLLLTERCBEO M-
- specificity 134661 74617100%, ®EH H & L
TEBICEE O H - 7o sensitivity (X164 1641
100%, £ fk @ overall accuracy (26461 #6241
96.8% TH -7z (Table5), M¥IERED 2 Flix
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Contact type

fE 3 R M RS 5 5 dynamic CT 287 o SR

ek I 4 ! II .

Contact invasive type

Involved type

T : tumor, SMA : superior mesenteric artery, RHA : right hepatic artery, CH :

common hepatic artery

Fig. 1 Classification of the vessel involvement by tumors, and examples of each

type (arterial involvement).

Separated type; The superior mesenteric artery (SMA) and the tumor are

separated completely.

Contact type; The right hepatic artery (RHA) runs below the tumors and
contacts with it, but shows no change.
Contact invasive type; The RHA runs below the tumor, contacts with it, and

shows tapering.

Involved type ; The common hepatic artery (CH) is involved in the tumor and

shows tapering and encasement.

L IGEREBIR AR S ie s TIERITH B,

3-b) FEREEDAR

IEREED R T 13 specificity (245614 4541100%,
sensitivity (219615186194.6% TH v, LHER
BEFI D 72 < overall accuracy (X6471-R6347198. 49
'@@ oy (o (Table 6').

3-c) IBHFEIR

#& IF B Ik T 1% specificity 13406 394197.5%

(30)

sensitivity (221612095.2% CH b, SCHER
RE 1% 3 #l T, overall accuracy (6445 25945
92.1%TH -7 (Table 7),

3-d) E# - EEFER

ERFEIR « EEFBIRY —E L EZ2 R,

specificity 532141 7 181185.7%, sensitivity 7313
BIrR1245192.1% T & - 7o hs, FIEREEF 264 b
304z %

A B, overall accuracy (2644430

HABEMREIE #H45% #8 %
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SMA

cluoc[eg;g> %2{ .
p &AO

IVC

Separated type

7
ﬁ—- PV 7
Q,

T

RHA
IvC

Contact type Involved type

T : tumor, RHA : right hepatic artery, PV : portal
vein, IVC: inferior vena cava, Ao: aorta, CH :
common hepatic artery

Schema of Fig. 1

Table 5 The diagnostic accuracy of the arterial
invasion by means of slow injection D « CT
1, Superior mesenteric artery

Operative diagnosis

CT diagnosis g Invasion (=) Invasion (+)
Invasion | Separated type 44

(=) |Contact type 2
Invasion | Contact invasive type 3

(4+) |Involved type 13

Impossible to diagnose 2

64

Total

overall accuracy 62/64 96.8%
sensitivity 16/16 100 %
specificity 46/46 100 %

#146.8% T#H -7z (Table 8),

T type Flic A= B)REBENCZX 3 % slow in-
jection D-CT 2WiZ%, ¥E LEB221»Frico
XHET % &, Separated type TEEALL & L
1354 Frid135 4 Fr &  [E®, Contact type T&RHE
oL & LI 1THFTR1I3AFTMIER T, true nega-
tive X152 » Fr+h148 4 Ff C, specificity 1%90.7%
TH -7z, X Contact invasive type TEEH b &

BEFN604F 8 A25H

#z
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Table 6 The diagnostic accuracy of the arterial
invasion by means of slow injection D « CT

2. Celiac axis

Invasion { I-

:‘;;;g‘_n;;'ls ‘*——‘WT"’ Invasion (--)
Invasion | Separated type 42 %?/7
(=) |Contact type Z%%
Invasion | Contact invasive type 6 1
() |Involved type 13
Total 64

overall accuracy 63/64
sensitivity 18/19
specificity 45/45

Table 7 The diagnostic accuracy

“’&5@
NN

\3 4f
94.6%
100 %

of the arterial

invasion by means of slow injection D+ CT

3. Common hepatic artery

—_—

er liagm;;""“"‘-——-m‘f__‘i‘ffm Invasion (=) | Invasion (+)
Invasion | Separated type 37 Z@%
(=) |Contact type 3 }é é _I___
Invasion | Contact invasive t W; Z
asion : ye 4 1 _3é ’
(+) |Involved type 17 l/?%zé
Impossible to diagnose 3 2 1
Total 64 42 22
overall accuracy 59/64 62.1%
sensitivity 20/21 95.2%
specificity 39/40 97.5%

Table 8 The diagnostic accuracy of the arterial
invasion by means of slow injection D « CT
4, Proper and bilateral hepatic arteries

—_—

e —

CT diagnosis *Jﬁsﬂ;fﬂ“s Invasion () Invasion (
Invasion | Separated type 12 %%7 o
(=) |Contact type 9 Zé% 3__
Invasion | Contact invasive type 5 1 %7
(+) |Involved type 8 %Zi
Impossible to diagnose 30 27 3
Total 64 46 18
overall accuracy #0/64 46.8%
sensitivity 12/13 92.1%
specificity 18/21 €5.7%

L7218 Ff15 % 7, Involved type TEEB b &

L 7251 Fr 514 FF A% true

positive T, sen-

sitivity 1395.6% T#& b, overall accuracy (3221

(31)
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-!':i'l:llv""“

/ >
!; a4 PV

L

Contact tvpe Involved type

T : tumor, PV : portal vein

Fig. 2 Classification of the vessel involvement by the tumors and examples of
each type (portal venous invasion)
Separated type ; The portal vein (PV) and the tumor are separated completely.
Contact type ; The PV contacts with the tumor slightly, and deformity of the
PV is not observed.
Contact invasive type; The PV contacts with the tumor firmly and slight
deformity of the PV is observed.
Involved type ; The PV is involved in the tumor completely, and many collater-
al veins are observed.

HFT214 A FTC94.6% T -7 (Table 9), R
4, MEEFIC & »EARR ISR E HEERCRE Y, FIIREE O LB 2% L
MESEF i L 5EEOBIREE & BRI o, ER2X Sepal 'thd type "T2061-20411009,
overall accuracy CHET 5 &, FIBHEEIR Contact type TUIL13%F 9 #169.2%, Contact

79.0%, REREEIIRIZ88.7%, BFFEIIRIZ90.3%, invasive type TX13#I4114184.6%, Involved
B, EHEFEIRZ98.4% & slow injection D - type T (21867 Fr18#1100% T H -~ 7z, Bl B true
CT Liic KR CEIREZ I EEE & i 5 EHA % negative (1334 #7297 C specificity 1%87.8%,

L7z (Table 10), true positive {3141 #2961 T, sensitivity i%

5. slow injection D « CT (= & % PIARIRIMESUT 93.5%, overall accuracy (264158(7190.6% T
(32) RAESEE $45% HI 5
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T SMV gallbladder A
SPpy
j{%"koo | caudal lobe
Ao
duodenun I\’? rHA/ QAO
T IVC

Separated type Contact invasive type

%caudal lobe

IvC

Contact type Involved type

T: tumor , IVC: inferior vena cava, Ao: aorta,
rHA : right hepatic artery, |HA : left hepatic
artery

Schema of Fig .2

Table 9 The relationship between the criteria and
the diagnostic accuracy of the arterial invasion
by means of slow injection D » CT

'z
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Table 10 Overall accuracy of the arterial
invasion in the different artery by means of
angiography

/ 1
2
4!
A~
3 p e
\\___..-—-.x""
p 1/
/
1. Superior resenteric artery 49/62  79.0%
2. Celiac axis 55/62 88.7%
3. Common hepatic artery 56/62  90.3%
4. Proper and bilateral hepatic
arteries 61/62 98.4%

Table 11 The diagnestic accuracy of the portal
venous invasion by means of slow injection D -«
CT

—_—

CT diagnosis "‘“‘-—?ieff":ﬁ:umis Invasion (=) Invasion (+) cT m'm_‘_wﬂmh Invasion (=) Invasion (+)
Invasion | Separated type 135 Invasion | Separated type 20 7;2 ?7 0
— IR
(=) |Contact type 17 (=) |Contact type 13 é: 9/%
it S~
Invasion | Contact invasive type 18 Invasion | Contact invasive type 13 2 %7?
(+) |Involved type 51 (+) | Involved type 18 192%2
Total 221 Tatal 64 3 33
overall accuracy 214/221 95.4% overall accuracy 58/64 90.6%
sensitivity 66/69 97.3% sensitivity 29/31 93.5%
specificity 148/152 90.7% specificity 29/33 87.8%

Btz (Table 11),

FINR i R BB D & & R FEF © resecta-
bility % type Bz & C a5 &, FIERTTRESHIIX Con-
tact type & L 7z 4 4l & #4, Contact invasive
type & L7z11492104%, Involved type & L7218
Btk 1 ¢ - 7= (Table 12), ¥ Contact inva-
sive type TIEFIER & oo 70 1 BT EERE R I X
5LDTHoI,

6. MEERZIC & 5 PRI FEZRTIRE

FIEZLEETHE S, FREOFIIREE O 2 W 2
a5 &, Type 1-Cik32h284185.7%73%,
Type 2 TE10fI 7 F170%72%, Type 3 TIix2041
I IERL TH -1, specificity 1387.5%, sen-

Ef604E 8 A25H

(33)

Table 12 The relationship between the criteria
and the resectability on cases of the portal
venous invasion

No of cases of the

Criteria portal venous invasion No of resectable cases
Separated type 0 0
Contact type 4 4

(false negative)

Contact invasive type 11 10
Involved type 18 1
Total 33 15

sitivity 13.90%, overall accuracy (388.7%TH -
7z (Table 13).
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) aB>

T : tumor, PV : portal vein
Fig. 3 The case of carcinoma of the common bile duct is shown.
In A,B, and D, normal portal vein (PV) is observed.
In C, the PV contacts with the tumor slightly (arrow), and deformity of the PV
is not observed. Consequently, this case is classified as contact type.

Table 13 The diagnostic accuracy of the portal
venous invasion by means of angiography

“““ﬁ-.__, Operative diagnosis . )
PR . Invasion (=) Invasion (+)
Invasion (=) | Type | 32
Type 2 10
(+)
Type 3 20
Total 62

overall accuracy 55/62 88.7%

sensitivity 27/30 90.0%
specificity 28/32 87.5%
IV. fE 1Al

CGEFI 1> EREEES TP 2Pl
 EBEAF v v Licb ok Fig 3R, Fig 3-
A 75 Fig. 3-D 20 EE T, PiRA 1lem i@ ©&E

(34)

SRl X hTwb, Fig 3-A TR
HhFFER I TOMRY, Fig. 3-B Tk
D L FFAERIC T TOMERS & b ICIEF R &
h, Fig. 3-C CHEE L PRV RIFFICHH S h B,
BEMOMTHEZEL TW5H, EFENTE L,
RARDOZE S 7o, Contact tvpe TRITREHE
e L CHIE LT, flishFr R CPIRBRE A v
MEED BT,

CEEH 2 > B fI < LR R R SRR EEE A
% Fig 4 1cir$. Fig. 4-A o MEEFFIRHEIRT
LIBMEEIROREY A OTICRD, FIRE
EEE: L 2l T& 58, Fig 4-B oBfRETIxs
7 -7 A0 EBEEBIRE ¥ TE S ASh T
5%, LBEEER~OBEIZHTE LV, —
/5 slow injection D+CT 1z X % Fig. 4-C » & Fig.

BABERE #4558 8%
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portogram.

1129

T : tumor, SMA : superior mesenteric artery, SMV : superior mesenteric vein
Fig. 4 The case of pancreatic carcinoma is shown.
In A, stenosis of the superior mesenteric artery (SMA) is observed in the

In B, the root of the SMA is not visualized in the arteriogram.

In C, the root of the SMA appears intact, but in D, the SMA and the superior
mesenteric vein (SMV) are involved in the tumor.

In E, both the SMA and the SMV appear intact.

This case was resected with reconstruction of the SMA and the SMV.

4E %% %5 L, Fig. 4-C TR LIGHESEE R
fiEh, REXDBDLVD, Fig 4D wTLlB
RIESBEIRCEEOFHIZ A-TH b, involved
type C, Bhk-FIIREED b LHIE L., LEBEM
IRE IR OHUIBR, BREZTi - IERITH 5.

V. % ®

M, MEEzkT5 CToRE LTI, B
EUHEBROE], BEORHMRER, XEEOD
resectability D¥IFIFERETF LR 5, ERIZKP
BHERC WTRARANZES ORENRD B
A0~Dresectability iIc B+ %5 CT o # & 124 7o
WO Z ML TR B R RER D CT Tk

PRTI604F 8 A25A

(35)

resectability 12Bi3 2 F 5 I EHMA B b hich -
Te#s b #E 2 bbb, resectability DBRF & LT &
DO ERLOBMERBEOEFETHS, Z0Xk
1% A BRI # 3 % % @ enhancement CT %%
B4TRkIhTwb, ToFke LTxQLaEE
I, ORUERMEERQSEMIE: -+ SN %k,
@ Angio CT 235 5, Q@0 Hik TILE KAl
DERETRE T, +4 711 D enhance FE 3B 5
W ERE W, RQDOAEBETRER
TIABEBLTCAF v vITHHETIE, KEK
DEFFIZRCMEN BT B DTO, £
74 ATHZIIME % enhance 35 Z LT T
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B G RERE MBS =3 3 % dynamic CT ¥ o FF(

PV : portal vein, SMV : superior mesenteric vein, SpV : splenic vein

Fig. 5 Five lines from A to E in the portogram represent five slices from A to E
of slow injection D. CT. Normal portal vein is observed apparently and
continuously at lcm interval.

v, @OMEERDH 57— 7 A EBIRNICHE
LCfTie 5 &R T CT 13, mEDHHIIEE
I BIFCH B A, invasive TH D, noninvasive T
HBHEWH CT RROFHELRKRIR->TED, E
EHINAET ECartifact ¥ O 2 ERHB E W
‘5 K}‘J_:i‘ ﬂ) 5%11)‘"13]“

W CT oo X v, dynamic CT
AJRE & T - 7edy, dynamic CT DA ~v—>a v
E-FELT, OF—A7 1 AHETEEEREA
Frv T AhY—Fal—vaVvAET4E—F
L, Q7 - BRECBE e, EREEAF ¥
vihE— FAAfELTeot, QOY —Fa L —
vavART 4 E— F&FIHLT bolus injection
BFRH CERRLYD, A—AFA AHECEITAIM
BB M  EARTREE e, ERE, BEk
DFETHBARE & 7o - 1o, BlOFEE o CTnumber %
BRI T ey bTAZEICE D, EEFEE
DIMFEEHREDOHE L SFFEDOBRIC L K\ it A

(36)

ThBHZERHE IR TB,

&A@ 5 1o0Q0=—- VRFALT, &E¥H
100ml % 3ml/sec &\ 5 slow injection T i 48
DI X kD 520~30RH X b EET -
TABBEHREAF+ v THEVWIFEEXERL
7o, COHER LY, £AF 4 ATEBRSPIIRY
BB E o h, MEERBEGECE DX ST EHTHE
Lich, fE3€® enhancement CT DR TH % Ifl
# D enhancement MR GTHH R LY —F 2
V—vav ARSI X B dynamic CT Tik 1
A5 A4 ALDG LI EW D REERRICHEHET
B LEOERIC In o fo, B b RO FiE R in-
crementation scan & LCHIEL T3,

slow injection D » CT 1z & AIEFRRE L, FFFY
eI AR I b o T B BRI FE &
THRNNESRERGEELTELbZ bR, BF
BEi¥ enhance S h, 2o\, F+ B A
DOIEERHFORE X b CT TRPLPEIMENT

AAEfEE #545% H8S
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BY, PROEMNEEREE LTHEEA
%, BMATREEEEXEE SRV, HLL
(X E D hypodense 7 EREG & L THiH & h 5,

slow injection D » CT iz X % FIIR{E % 1N &5 8
FAlRAE & 3 LT 245 & Fig-5 oin<, M&&EE
D A~E OfiEE CT RO A~ED R 5 1 AH
DERZhRIET 5, 8L A CTixflRAs & 4G
FERIEAS, B TRFIRAR & FPEERRD, C Tk
FIIRZBIDIZETT L T B0 BIT2RFK < #i
2h, D CRBREIRS
BlkoH Eh T3, PilkRoETC—HLCR
Al ey, FIIRD % 2 BB bR BE)
LTW5008505,

ZOX SR BETEEZOA ) = v 5 —
va VAR RTEmL T, BEEAHE100
ml Wi KERETAZ LY, BEESHER
DEER L BEAEBEBKOBROEN L b B &
ith, EEFOMERIE L,

HE & 58 o = BB # H 2 2 W T ik Levine! ™%
Pedrosa'™ i (3. Bf] £ 4 3 E 0 B ZE SR AL 2 Wiz
CTRERELTWALOD, [EFEA detect TE
B ETBRT Wiz, IRAROS I L L LE
EH cm D EoERE > HE L i\ & detect T %
e &L, LI B2 38615 1964150% 0 1 =R ¢
HHELTWE, Zh b4 THERE O enhan-
cemet CT iz E:ﬁ.%“i H»%5, L L slow injec-
tion D+ CT &\ T IEERE 2 F S <1t en-
hance EhinWIREEDEE - LTHiH X h, B
EMTRAREERD RN RAROBERE L LT
it &R, ToRHERI216IF18%4185.7% L\ 5
BULZEEELE b i,

BRI 3\ T d plain CT TIHAREER - 1o
2em B O NERE 2 Bl BB F1H3, slow injection
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OEBCLMSR LIS, CT ik 3 RilEE
DHHIZOWTREEN b D0% L, FHTTAE
THolc &V I|MEIBD RV, AELMNIE
H200ml % 5 ~104 2T Ah, Ei2200ml %
ARIEDRDAF ¥+ v THEWD HER LD, FiE
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ETBHECS ATCREZLOHEELLTVS L
5,

FLETE TSP\ 5 ZH Ay A v oR
A8 Liitgemeier? b DT 5+ 8B~ o3
I B EENZEORDTF LR 5H %8, &
Ry A re757 4 vERERESA S, +—
#615 second portion IZFl S TH < & EMNE
BEThpsd, RLELE+HBrA )= 5 -
vaviRELTHREALRY, COFRTHLY
AbrZ 774 VERBEHRA IR TR Z L
KETHh B2,

BE BEFE 43 plain CT 1 H 3 121400 R 126
87.5% L&\, slow injection D « CT TlL144ik
1364192.8% CH - fo by, EREEGHLEEAS
L, enhance &g\ %, plain CT itk LBRRE I
HMHIh, FREOEEIBWHES L7,

j( Eszﬁiyﬁrﬂ"zt{ AL ?Lj% (=) ﬁ-%“i hypo-
dense DI hyperdense OEENEL 5 < 4 544
BeE B Z & DR R LT 5 53922 S E O
THLRROFT R /b, XfhoBEENFES
BUThRIERFOER LR AL, AL~
7 Ti» 5032 TR EESIH L, hypoden-
se TpHbh, KEOBEEFIEI X b FEESHN
enhance XX haR&, FEEITHEE b,
HHEOM Lzohdli ot Wi 3, Z0EALE
BEDOA) y bD12THESD,

NAEDS S5 12D 2 Y » b RIIEESFHIC
BRRICED 2D ENTEBLE WS ATHD, =
D220 4 v b pbLEREE & MEH FRRH
TE, MEOMERMRYHMICIHETS 2 & aiw
BB L T o e, JEEO MERECOWCEMI
BElT 2 Z ENTRE & i 5 72, % 2T slow injec-
tionD » CT ic &k 5 MERE D ¥IE IR > 1ERL L,
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&L, B LoEEgEEY BT B, L LEIR
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TWTHEE LB L CER TV 284X Sepa-
rated type, BB L &L, UEELELTW3
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D EIREEICRE 2 R 7\ b D% Contact type, &
BieL el L LBIRAEE L BEL TV ),
FIZA > TWARRRICE OB E2ET 2846
X, & h £ h Contact invasive type, Involved
type & LEED D & L, coFic L THELE
7= BIR221 5 Fr o Ha, specificity (397.3%, sensiti-
vity 1395.6%, overall accuracy 396.8% & FEH
CEVWZEREYBLZ ENTEL, COZEdh
b, FRIE & BIROBIREY NS LicBkOZE{LE &
bxbZEN, BRBECAEYHETHIRIE
BiLA Vv THDEZELDII,

Wz BR M D F 2R % overall accuracy T2
TH5 & EGHEIEE)IR 296.8%, ME B AR i
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o EdEL, A% 4 AMlem, lem kD A
¥ v Tl partial volume effect DEH2E% &
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BEBRT 550z s -7yt L L1
Y—Fal—vaVAETARMAMTEE LS
TRONEDD S,

—HMEER BT 5 BIREEOZHRE Y =
el 45 &, EIBRIESIRTI%, IEREEIR
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& slow injection DCT & i3z K \W-BhIREBZ IR
PHETHAEMEY R LI, ZHIEEOTE VM-
BIRCRECELE E1 LB VA, KWBRTE
BE D> THIAELEE R E Ll WAL
% % bhiz, slowinjection D CT & MM &E# i
HWORER»A-THHTHY, MELHET
BLLREVZWROMENTREL RS S,

PR BRI LT HE R 5 > TRERR
ARE L, BIDRERE & FIIRAEA b 2icEEh T
50, JEEHECFLIEEE ORI T EE A H
Ehit o fIth, £A27 4 ZATPRKELD 2\
% D3 Separatec] type & L7z, Separated type,
BEZELELI00LHANEZLTH -7, B
WEgETHAHDI, BELFIRIGELTWAHET
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166G FIZE T EAE LT 5D,

RH S RES M [E 5 e %3 5 dynamic CT 2o

»H5H, COEFREHMObOIHL, BL TRV
DR DTS < OFIROER Db D%
Contact type, 27L& L, T L CHEZEOE
Btk 2 8 < PIIRDOE % D % b D % Contact
invasive type, ##d h & L TREOH XX G
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D 9 D% true negative TH Y, Bl S0 &L
7=. Contact invasive type X136, < @114l
25 true positive TH - 7o, FIIRO—ERL 4o E
Bz A ->Twb b0k Involved type BiE 5
hE&lich, ThRBFIEZTH-Tc, I TE
Eir ot Contact invasive type & L= FiREH
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LW AETHE, EHLPEY—Falr—vav
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BIBBETE I & LTWBHA, Sl EIERA
g, TRTRAEIMTHRERDC it b
ZHcEi L LTwB, L LMREEOEEC
bEA DY, AFEOMES IR EDFRFR
DELELY, ToOBRBRELMINCEZEL, W
] 72 T R CHh I E &I X b G ATHE
B EWHEEBELMCT A ENEETH
%, AW35C Contact invasive type TEEH H &
L 7o false positive @ 2 % Bk < 114151041
PRS8BT X D resectable Th o7,
unresectable & it -7 1 FIREERF I XL 5
DTH-Te. Xinvolved type TIX18HIH 1 Filo
Zbiresectable TH -7, LhbEdZ &5 Con-
tact invasive type CH ¥, PIREHIBRIC X b
BIEEIBRTTEETH b, Involved type TIXEIEED ]
BEMEDFS A E o\ T & Mg o Tz, slow injection
DoCT 2 & b PIIREHE O BT k. X % resectability
MR 2T E BRI ol &\ 5 5T, R
FEBEEREE LR,

PR BIREIC400m] &5 KEOEFH %
HEALKEDAF v v 35 L5 HETHIRER
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B EMARE & 7R - 2 BT, slow injection De
CTEH#EATWBEELMS,

MEBEIC X 5 FIRZE O LR R b O iS
& BT MR T overall accuracy 88.5%, sen-
sitivity 909, specificity 87.5%TH b, slow
injection D+ CT X h R{EV-B¥RETH - 7=,
FINR D B LEB A A\ 8 C 3N & DBE R AH]
3848 ¢ ¥ 5 5 C slow injection D-CT %, 1IfI
BEOEDOBZNLZMT2MEEL L H LERL
Pk LV LS, MEBEH L AMEFRRE
DYIEDFHEM:, WA RDOKE IELnEHRY 52

TMBRT, BEMLERREETHD L2
L5,

VI #& L3

HEE, MEBHEE ST 2EBEOREEEOE
EEHETHFER L L TEYH slow injection T
BHE T — 7 B8 dynamic CT #ZE L, Mm% &
REOBIthd DM EELER L, IREBE K
THRHRE LR L, MEEFOLrh &L
7z,

(1) slow injection D « CT 12 X b E[EE D HH
ik plain CT ©62.5% & ©84.4% & & L L 7=,
B CITABEREAN33.3% 4 585.7%, IREERE
85.7%0:92.8%, FLEEFEI50%CEST, i
FE5380.9% 5 590.5% L L7,

(2) slow injection D « CT 12 X % & & E ¥
TEZHE W E L MEOBIR X D YER L, Separat-
ed type, Contact type, Contact invasive type,
Involved type @ 4 Bz 54 L7, F L TR 2 £ %
MERBERL, B2EXOERBESD & L,

(3) slow injection D « CT iz L % Bk B IE2 K
BEBUIHIE LB - BhR221 7 ek, true negative
13152 # FHR148 # FiF T specificity 1£97.3%, true
positive (%69 Fr #1662 FT T, sensitivity (%
95.6%, overall accuracy (396.8% T# - iz,

Bk 7 D IE 2% % overall accuracy TH 5 &
FEEREEINR ©13.96.8%, MEMEEINR T1398.4%,
KEFFBIIR T 1292.1%, ElH, ZZERFBINR ©1346.8%
EBIRDIHE < 7 B ITPE - CREDREE T B B EE
wRLic,

@) —HmEEF I I 5 BIRBELWERL E
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B 4 B2 B WR77%, K5 e B WRSS.7%, & FF B R
90.3%, RE75-ZEHERFEIRIS.4% & slow injection
D-CT & ik R\ BIIREZ W2 R < b 5 H1H
2L,

(5) slow injection D « CT 1z X % PR BB 5
BB, true negative H33615294 ¢ specificity
87.8%, true positive 2331#1H2961C sensitivity
93.5%, overall accuracy 90.6% T3 - 7z,

(6) PIREZEFAOGIRE S type Jic T 2%
& Contact type & L7z false negative ® 4 4
B, Contact invasive type & L7z 116151041 539
BR& DR EIBRIC & D IR ATEE T H » 7243, Involved
type TX18H 1 Bl HAGIERTTRETH » 7=, L
Lz X b Contact invasive type (3FIIRE 68
&Y REGIRRTEECTH b, Involved type i)
BROATREME VLTS E TR\ T & DG o T,

(D) — 7 ME &8 D PR 5 B 2 7 B85 1 sen-
sitivity 90.0%, specificity 87.5%, overall accu-
racy 88.7% & slow injection D » CT X b %%
WE2ETAETH - T,

Pk X b slow injection D « CT (3B E « firE
EEEOMITLHICIERCER L E 2 bhi.

P schic v i, LS TEES—
SRHEE RS R A B OBREbLETE LD
2, EEEHEY, MEBEE F LEREEE L B
BeRLET, WMRc@BhE - FEEE MR
Y Y VBIROBEECESEOEYR L ¥
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