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Diagnostic Value of Capillary and Venous Phases in Celiac Angiography
by

Takehiko Higuchi
Department of Radiology, Faculty of Medicine, Kyushu University Fukuoka, Japan
(Director: Prof, Keiichi Matsuura)

Research Code No.: 514
Key Words:  Celiac angiography, Liver discase

The author has established the morphologic and hemodynamic values of the capillary and venous
phases of celiac angiography, basing upon 47 normal cases for control group. These values were com-
pared with those of 20 primary carcinomas, 20 metastatic carcinomas and 14 cirrhosis of the liver.

The following results have been obtained.

1) The splenic stain was relatively good in all the entities. Visualization of the splenic vein was
considerably poor in primary carcinomas. Visualization of the portal vein and staining of the liver (in
areas of no tumoral involvement) were decreased in primary carcinomas and in cirrhosis, while these
were relatively maintained in metastatic carcinomas.

2) Portal hypertension was shown by venous findings: Esophageal varices, gastric varices, col-
lateral developments, reflux into the superior and inferior mesenteric veins and enlarged. splenic veins.
In addition, there was delayed visualization of the splenic vein from the time of the maximum stain of
the spleen.

3) The main differential diagnostic points between primary and metastatic carcinomas by angio-
graphy may be summaried as follows:

(I) Nodular form: Good visualization of DPV (distal portal vein) with central necrosis indicates
metastatic tumors, but primary carcinomas should be considered in absence of DPV visualization and
central necrosis.

(2) Massive form: Good visualization of DPV is suggestive of metastatic carcinomas, while poor
visualization is commonly seen in primary carcinomas.

(3) Diffuse form: Metastatic carcinomas should be suspected in the presence of additional nodular
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tumor stains with central necrosis.

BAESKEAERME 53248 Heh

4) There was no statistical difference in angiographic findings between primary carcinomas with

and without associated cirrhosis. The angiographic findings in primary carcinomas were thought to

be mainly based upon portal hypertension, whether it was associated with cirrhosis or not.

It has been concluded that the capillary and venous phases of celiac angiography affords useful

information in differential diagnosis of the liver diseases.
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e: diameter of splenic vein

Fig. 1. Method of measurement.

mA, FE 7 4o s REEEEE X, 90~ 100em T %
5.
PDECE U C LIBHBEIREE &, S CfT
oot

MEREROTML, EMEHI S, BRkEO
FrRZEEE LTREL, MR OO BE
5, BEABHRAIREE B O iy & R LR,
RO, ThZho lgimo BEE SRy EHAILE
(Fig. 1), 7e¥s, AFRICIC 3\~ T HFREE R D FF
Bk, FOIEEE Iy oW S Lz, i,
WREIR R OFIIRIC D\ Tk, Fh b OSHREE,
TG PARGIRER, J5 b B S S RO,
EREhOBHBELZF L (Fig. 1), /s, Wi
WREOPROERE, FEk - MR v, Fh
£ 3 emDFALTEA L A2

PEL OB O FER - 7 4 v A OHIEEEE 12, 90~
100cn R E T 5 DY TH B DT, &
e BicoT, XiEoIdew+smiE, 4
o Lighofe.

TR & R D PR EE <2, MR & PR O 5 52
FRIEE % Sk DFRIC 4 BeBfic il TR L7
—~=x none- g FBEDLRAIWVD, B LY
W, FIE R HEHRDBET, OWATEERD
D,

+ poor:-- - JEERTH TR HEHE S h,
BRLARTHTH B0, HfgEd o,

+ good: - WEAR+43TH B A+ E
WrxhTw2r o,
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#t excellent----- -4y CHIRRIc B &
htwsdo,

2, MirEng & Z 0 1 43Fi % proximal portal
vein, 58 2 B OV X D R © FFPIFINRS 4%
% distal portal vein (LI'F, ZhZh%, PPV
GERZFIIR) , D PV GEAZFIIR) LBE3E33) &
LTt L.

Fbith L Rk, BEAOEANRES X5
WCHEAREY 2 o b LD T, DTFORRNL, $-<
T, WEHEARG X D OB (B) TEbEh
T3,

JFE o Tk, mEREAT R A0, RSENEL,
BB Y, 0BHEO 3HeHEL, BMEHE
h, BIREO FFRXEFRRC 2wk, EEo
vascularity DR, POBEEEOFEE VO D PV
DI OF BECOWTIRE Lic.

O BREBROERE 2 HIT 5k, FFE
RaiBad b b DIZDWTIL, 74 Vi FicFie
LTRAIN TV DD TESTH oM, Y
ERDIIEFIC O, SRR,
WElRER X 5 BRGECFFEROIFY v 275
LD A &HF I UTHER Lic, WFhbERE
[ 7 4 VA DOZTOFENETH S,

IFEEERE & IR & DX FEH S35 8
, ¥7, F-REC X ViEXoN L BE L, &
i, T-BEC & b ZORELXITIeotk. X, 4k
PELLEOTWAHEEOZED #HEl:, Cochran-
Cox OEIEIC I 07'P,

I Brggsxdsk

AIFFEOREGICE, A KB T R B gt
BREHCIT e DT A O [EREBIR B E S (—ifi
KB 7R ERBE BHER OEGIE ST 05 b
WERBHIT, coick b ko, FEZEl4
B, FEFEVE 206 B OB EITE2061CH D,
HIBENIATHITEH % (Table 1),

IR RE BT O 56 BB D b B B VA4 B 23 A % 2
5L, BHEDE L, 0R~60f 1 ERLTWB
(Table 2), FFA8IZ5HE B O R FEMERF T, HHT,
IR, IEREEE Y, RBBEERcX Y, 2
W DIFED @ B I IFEBI R AV iz (Table 3), #5E
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Table 1 Analysis of cases

No. of

cases
Controls 47
Cirrhosis of the liver 14
Primary carcinoma of the liver 20
Hepatoma with liver cirrhosis 9
Hepatoma without liver cirrhosis 10
Cholangiocarcinoma 1
Metastatic carcinoma. of the liver M0

Table 2 Classification of the cases by age

and sex
cirrhosis | Primary |Metastatic
Controls | of the |carcinoma | carcinoma
Age liver |of the liver|of the liver|
M|F| M|F | M F M F
20—29] 2| 1] 0] 1 1 0 0 0
30—39 2| 1| 1|0 1 0 0 0
40—49) 5| 3| 4| 2 5 1 0 2
50—59 10| 2| 3|0 4 3 5 4
60—69 13| 4| 1] 1 5 0 8 1
70—T79 3| 1| 1|0 0 0 0 0
Total | 35 112110 4 | 161 4 | 13| 7
M: male
F: female

Table 3 Method of final diagnosis of cirrhosis
of the liver and primary carcinoma of

the liver
Cirrhosis of| Primary carcinoma
the liver of the liver
Method of with liver \o\rllit‘lrgl t
diagnosis No. of | cirrhosis PR
cases No. of No. of
cases cases
Autopsy 2 6 8
Biopsy 6 0 0
Laparoscopy 6 2 2
Exploratory )
laparotomy 0 1 !
Total 14 9 11

WFEOEA, 0 BEEM oML E R b0
bhoh, Mied Ld, RRREOHEBZILI OV
SEGI% BTz (Table 4), WRGIZ 1, JERCEINR
WL Thoty, MEFREEC, Hofci

HAEZ O AF i 5324 #Hew

Table 4 Method of final diagnosis of metastatic
carcinoma of the liver

];?t?:'%igg?; Ij;;e:f Method of diagnosis
Stomach 8 iy 5.
Breast 3 |Mastectomy 3 .
Lung 2 |Autopsy 2 .
Pancreas B 2 |Exploratory lapa. 2,
Rectum 2 |Autopsy 1, Resection] ,
Maxilla 1 |Exstirpation] ,
Esophagus 1 |Resection] ,
Colon 1 [Autopsy 1 .

Total 20

W REZRD T, TOROEREED, b b FFER
T HEERD 2 i DIERITH B,
v % B

A, PREHR O e BRI (Table 5,
6, 7).

PG o (Table 5)

SHBEIR OFF A D3 T Rl fenizn &
, WBGIATHIO 5%, 2741 (58%) A “excell-

Table 5 Degree of splenic stain

No. of ;
cases %
0

)
2

40
58

0
29
64

Total Degree

i

Controls 47

i+

Cirrhosis of the liver 14

||+ | | E]F || = F || UEFF] L EF|+
T

Tiik

18
55
27

without liver
cirrhosis

11

H

of the liver

22
56
22

with liver
cirrhosis

Primary carcin

™,

H+

20
20
60

Metastatic carcinoma
of the liver

20

— 3'—-
ikl |lWIM IR |C|O|E&lI—O Wil
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ent”, 194 (40%) A% “good” CH-ofc. JFEEZE
ECRVTH, BYPEREOR S ORE L, 144
b 9@ (64%) »v “excellent”, 44| (29%) %
“good” THofz., [EFMENECIX, 20604, IF
TZEED fAF O T 115D WT 4 b & 34 (27
25 A “‘excellent’, 64 (55%) 5 “‘good’” T
B hic, FFEZEE O L B 9pflo s
B, 24 (22%) A% “excellent”, 54 (56%)
B3 “good” IR, JFFEEZSEE D PR DA MRIC
X 5B oW, HEHYEBER R
1.

feld, HETORS L5, FHEAE T, M
JEXZRD, MEGIRE S @2, RS
TIX, MERZEDCH, FERMEE, PO
hoiz,

BT T, 206126l (60%) A3, “‘ex-
cellent”, 4 {] (20%) »%“‘good” & IRYAREE L,
—fic, BIFICIERINEH DTz,

Table 6 Observation of splenic stain by
time (sec.)

Time at the | Time at the
beginning of maximun

No. of splenic stain | splenic stain
cases

Average| ¢ |Average| ¢

Controls 47 3.0 1.0 7.3 252

Cirrhosis of the
liver
Primary
carcinoma
of the liver
without liver
cirrhosis

with liver
cirrhosis
Metastatic
carcinoma of| 20 3.1 1.3 7.5 2.7
the liver

14 2.9 0.8] 6.8 1.7

11 2.5 0.7 7.0 1.5

9 3.3 1.0 7.1 2.0

g: standard deviation

PR ofER I ZE{L (Table 6)

KIEATE T, BEANEABLS X b 3.0 (&
1.0) BChaE b, 7.3 (£ 2.2) BCRERER
Aok Uiz, BFEEZSEE T, 2.9 (£ 0.8) BT
b, 6.8 (1.7) T, i, FEREFET
JFEEZERE 2 FEb i WERI TR, 2.5 (£ 0.7) B
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THRED, 7.0 (£ 1.5) BT, Fic, FFELE
O FFEMITE T, 3.8 (£ 1.0) BT
¥bh, 7.1 (£ 2.0) BT, thinfmiiy
R Ul FERUEFEOSE, HHEEED HFOR
BB LT, e ARERRDhok. BB
PEFFEE © i, 3.1 (£ 1.3) BClEEh, 7.5

(£ 2.7 B¢, FhPAREEBRERLE. W
Thithrxcginy, 15WETY, i, B
DT BOMNEFTH 7.

KRG O FHE B AN Jo1F 2 I He O R
BTz, ThboMicwThdy, FREOETRED
Bhiciots,

oK Z & (Table 7)

B, TR 0T, BRERTWBO
T, FOREERY R L7 4 s ECEHILI:
O REROERY & 5 &, SHBATix, BE
10.7 (£ 1.4) cm, 5% 6.4 (£ 1.8) enTH~D

Table 7 Size of the spleen (cm)

Long Er ]
No. off diameter [onort diameter
©ases |average] ¢ |Averoge| o
Controls 47 | 10.7 1.4 6.4 1.8
Cli];:g:lls of the 14 15.7% | 1.5 3.9 1.3
Primary I
carcinoma

of the liver
without liver
cirrhosis
with liver
cirrhosis
Metastatic
carcinoma of| 20 | 10.7 1.3 58| 0.9

the liver

11 ]13.7| 2.0 8.2 | 3.0

9 | 14.5% 3.5 8.6 |-3.2

* ¢ statistically significant by T-test (P =0.02),
compared with controls.

% 1 statistically significant by Cochran-Cox’s met-
hed (P =0.02),cpmpared with controls.

fo. FFEZERE T, REI15.7 (£ 1.5) om, i€
8.9 (£ 1.3) em&, HFHICIERARES
7o (P ==0.02), [RFEMHIFRE Ck, FFEZEEDBHF
DI W1HITE, BigEoERIS.7 (£ 2.0) on,
% 8.2 (X 3.0) om, ¥ JFHZSEEDHAF O
H5 9T, £FE14.5 (£ 3.5) cm, HEEE 8.6
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(£ 3.2) emThH Y, FEHEEOPHEDAEICH
b bT, R E LT R oLy
P OTREOIEE, A BRic (P=0.02), B
T, BE#10.7 (£ 1.3) om, 5% 5.8 (&
0.9) emT, XHGIE B LT, AEELRDK
haoic,

B. WFBEHI Uz EHFHYZME (Table g,

9, 10)

R DFEEE (Table 8)

CIFRR o BE X, RHEGIT Y B s L
T, —#I, 2L, “none” BB\ L, “poor’
CIET 5 b 00, 4a7fh18f] (38%) H b, 64

(13%) 7 “‘excellent”, 23f (49%) »% “‘good”
THotc. WEEETIE, FioliaEEig,

Table 8 Degree of liver stain

No. of
N N Total |Degree c':t:se: 2
—~% 3 ‘
F |5 | *
Controls 47
# | 23
m 6 62 |
—_t 7 .
Cirrhosis of the liver 14 + 2
+ 2
m 0 14
=25 [
g without liver + 6
2y cirrhosis 11 H 0
T2 0
&= Ht 0
']
I:_-.ﬁ = 6 39
3| with liver + | 2
P cirrhosis 9 # 1
HH 0 =
—~x| 4
. . S 50
Metastatic carcinoma + 6
of the liver 20 H+ 9 |
m l 50 |

i “none” 1T JBT B § O p 44t 7 4 (50%)
BY, “poor” BTH5H (36%) Lfbeh
VX, 14126 (86%) g L7-. “‘excellent”
BT 53 01e, “good” B35 L DIk 2
Bl (14%) Thotz. FEIMEFRE CHEZE O Bt
FORGIITIE, “excellent” F U “good’’ 1 B

FUAREE Mo iRt S sl 82 He %

THLOEALNT, 540 (45%) H3“none’ iz,
o, 661 (55%) »% “‘poor” WJB Lts. BFREZE
EDPFFO B2 9 it >nTHTH, 1411%
Higood” W JB Lich 6 6l (67%) H‘none’ |z,
Fiz 26 (22%) »% “poor” W B L, FIRM:ITHE
Tix, FFEZEEEDHF OB hdb bT, ik
¥ GEEESYO) BEZ, ZEBWcEnrofk.
“none’” %5\ ik “poor’” BB L O, JHEHE
YERFE CHERZSE O BHED fo\ 1LAFR LI (100
%) ., Fic A © BHED B % 9 4k 8 i
(89%) wakLiz. IR oW, e
BErT 5 &, “excellent” | 1 fIDZT, 94 (45
%) H “good” TH Y, 20§IF104 (50%) ik,
“none” #H 5\ ik “poor’ 1JE L.

IFEA DRI AL (Table 9)

A@EIcE, 6.0 (£ 1.8) BelhEn, 10.3
(£ 2.3) BTREBRLR L. FEEE ©
i, 6.0 (£ 1.9 BThhEh, 9.9 (£ 3.2)

Table 9 Observation of liver stain by time(sec.)

| Time at the | Time at the
beginning of maximum

No. of| “Iiver stain liver stain

| cases -

|

|

A‘verage‘ o |Average| ¢

Controls 144|60113 10.3 | 2.3
Cirrhosis of th

e ™ 7| 60| 1.9] 9.9 |3.2
Primary

carcinoma

of the liver
without liver

4.7 1.0 | 8.6"% 1.0

cirrhosis B _6 !
with liver . i

cirrhosis 3 ‘ 4.7 | 1.0| 9.0 |2.0
Metastatic ;

carcinoma, 16 4.6 1.81 9.3 |2.9

of the liver

* ¢ statistically significant by T.test (P =0.02),
compared with controls.

% 2 statistically significant by Cochran-Cox’s met-

hod (P =0.02),compared with controls.

e, misgei s Uiz, RIBEMRScx, FF6E
FREODHF O o 6 JICi, FEGuE, 4.7 (£
1.0) BTy, 8.6 (£ 1.0) Brhimiy.
xR L, WRHAL { 5T, EEEYac g a0
RGN R SR (P =0.02). * %,
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BIEDPEFF D &b % R FEMENTH 3 BlCix, 4.7 (%

1.0) BCRED, 9.0 (£ 2.0) BT, Bk
Ruim Lichs, oiBgl & il L, AEEvEwk
nole, EBEFE T, 4.6 (£ 1.8) #Chh
¥h, 9.3 (£ 2.9 BTERSELLRLE I
BEEIFE T, NBEE R LT, FEYg GkE
BSDO) PR RE GBS LS hi (P=
0.02),

gDk & & (Table 10)

IS fRDTREBID 5 5, Ok il yvr iR
Lic7 4 v ECEH L o BR R OHERO
FigfEy, EEIT, BE21.4 (£ 2.3) o,
B0 (£ 1.6) om, FFWHZYETIL, Bf%21.3
(£ 4.3) em, JHF11.8 (£1.4) on, RUER

Table 10 Size of the liver (cm)

| .
| Long diameter!Short diameter,

No. of
‘ e Averagel ¢ |Average| o
Controls 4 | 21.4 | 2.3|11.0 [11.6
Cirrhosis of the[ | | [ |7
liver

with liver stain T 21.3 4.3 | 11.8 1.4

without liver
stain

Primary
carcinoma of
the liver

T 121.9 | 2.0 9.0%| 2.4

with liver stain 9 23.8 3.1 16.7%9 4.5

without liver '“ | "
stain -

Metastatic

carcinoma 16 2.7 2.0112.2 2.3
of the liver

23.6 2.7 | 15.3"% 4.1

* 1 statistically significant by T-test (P =0.01),
compared with controls.

% 1 statistically significannt by Cochran-Cox’s me-

thod ( P =0.01),compared with controls.

PERFRE Tix, B’f820.7 (£ 2.0) cm, EFR12.2
(£ 2.3) em b BEOELICH D7, FIRMENTE
TIX, $££823.8 (£ 3.1) om, %if%16.7(% 4.5)
onC, R, HERRMAHMCLEEOENRS Y,
FHWIIEE,N A DRt (P=0.01),

RO 2 Z H Lich ot LSE 7 filico
W, FFRBMRSBEORBR Y, v 75 A
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wBEC UCHE Lo BRER OER 0T
filiv, 21.9 (£ 2.0) cn&e¥, 9.0 (£ 2.4) cm
T, MEOE L CEROERES A bR (P
=0.01),

IRSEHEIHE T BRYD 78% B e ds-ofe 114l
DWW, EEEMRTG, e vs 75 2R,
FABIIRS % & LT Lo BER
ODFERIE, 23.6 (£ 2.7) eamf0f15.3 (£ 4.1)
enT, KPR, ML EEOEY L oT
JERLTH Y (P=0.0D), [FlLDHFEH h i
B, [EREFE T, XEEeRIh s
KEL, e, BROEENEHRTH O,

C. MR RO £ ORERHZEE (Table
11, 12, 13),

PR D& WA (Table 11)

XPEEITIL, MR OBE L A, &8l
WD, BEREL X, 416306 (64%)
75 “excellent”, 157 (32%) 7% “good” ILJB L,
WEZHHED L, 4500 (96%) ik Lic. BFEE
TIETIX, 140p 2 0] (14%) wispr BT,

Table 11 Degree of splenic vein visualization

| No. of
| Total Degree t’as‘;; %
=~ 0 1
+ 2 i
Controls 47
+ 15 -
________ # | 30 | ™
—ewrhl 2 -
5
Cirrhosis of the liver | 14 :; ?
| | 2%
==~ b
. 64
g without liver 1 + 2
S . cirrhosis L m 2
il ——t—— 36
§= # | 2
;.\% b = 4 78
@ 7
g“é with liver o + 3 i
= cirrhosis + 2
= 22
it 0
—~z 2
| %
Metastatic carcinoma 20 + 3
of the liver = H 11
m 1 75
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“excelledt” %%\ % ‘good”IC BT DIT64% &,
G & B LT, BEIRO SERERE» D
7o, BRFEME T, FFEETEOBHFE O o\ 1141
h, “none” BT HbDN5H (46%) BV,
“excellent” H %\t “good”’ BT 5 4 DI,
36% THofc. HHISEDOHEDH B 9 fl T,

2 (22%) »% “good” D BNI-DHKT,
“excellent” 23z <, 4 {4 (45%) »% *none” jz
‘L.

JRFEVERTHE CuX, FFBEZEEE © BFHF O/ i iy
b bF, BHIROEMEEMECIEGIH, X IR
&l L TlEd it S o,

FFEEEC ST 5 X0 b, —BE,» k.

JRFEMENFIE206EID, MR IR E R S ich 0T
Lo, 9BHED, FD 5 7HNE, IKEEHEORT
BThy, 16T, MEIRSHAES R, i,
oo 1 Cix, BHEIRSAPFELIRE LTwicht,
Chbid, FEOIEC X 2BEEE L bR,

BT T, 2060d 4 61 (20%) 2%, “ex-
cellent”, 11f] (55%) »% ‘“‘good” THh b, Wi
TEEDH L1500 (15%) THof-. 20fildh 2 filic
X, BEXEDLRT, T05b 1A%, FERHE
O & D REIRAEE S TR D, o 14
%, EBAERELREMHC R SEES T H Dk,

[E IR D RERFHIZEIL (Table 12) :

REIR Y R S RS TR L REIR A L
hBE, WBEACE, 7.7 (£ 2.1) BTy
PRAED, 11.0 (£ 2.7) BoidBRcEk s
Hie. FEZERECik, 10.2 (£ 2.2) BcsEss
BRED, 14.0 (£ 1.8) BTHREELL. R
MR T, FFEESEOBHFED I B, 10.0
(£ 2.0) BTaE Dy, 12.7 (£ 2.3) BTRES
L, i, FFZECOHED B 55,
10.3 (£ 1.6) BchhE b, 13.8 (= 1.2) ¥
T, ThXhikbPRicEE S hic. EBETE
TIix 7.6 (£ 2.3) BTz b, 11.8 (£ 3.1)
B BFcEy SR,

JFFREZERE B O R MR P <o, S & e L
T, MigROELHIE Bh D EARD D,
i ETh ok (P=0.02), Ti, ¥, NP

HAE SO R &MEE W2% W6 B

Table 12 Observation of splenic vein
visualization by time(sec.)

Time at the | Time at the
beginning of | most distinct
No. of splenic vein | splenic vein
cases | visualization | visualization

Average| ¢ |Average| ¢

Controls 47 i i 2.1 11.0 2.7
Cirrhosis of the o 2

liver 12 10.2 2.2 14.0 1.8
Primary

carcinoma

of the liver
without liver

cirrhosis
with liver

cirrhosis
Metastatic

carcinoma 18 7.6 2.3| 11.8 3.1
of the liver

6 | 10.0%| 2.0| 12.7 | 2.3

5 | 10.3%| 1.6 13.8%| 1.2

% statistically significant by T-test (P ==0.02),
compared with controls.

BRER OIS & P ot RN T, B d
B EE Sh s RS, FRCRHBEIE LT
HiGeEhl: (P=0.02),

LirL, TheTl, BEIROEEI GO TH
Bl d B X hos ¥ el LR,
JEAB L Mg U RN R e,

TR O i B BHRARE P v, R 2 S di e M 3 A T
TR BdEr B 45 TH S, Table 7TIRLIC
Bac, Bk Th, Mgk RS
FFC i, EAZEN B2, fE2oT, iR H
BB O o Cie <, BRI iR A e R LT
e, RO AT 5 ¥ TORE, %R
B, FFREZEE B O R R MR 2\ TG LTz o
2%, Fig. 2 Chz. HBHIC, 478Fh2ph,
TR R R e A A T IR 0 £ 2 B LI, B
RO ZBDI. 05 D 440k, FiE R
HiERE R T 2 BN, o, MRSV Y
DT 5,

JFREAERE T, 1260 5 61 (42%), ¥, BFE
W T, 1160 66 (55%) A%, MIEOES
Wi TR RO, F0 2 B IR O %
R b T E i,

IFFREZERE B O R LRI C v, R I v b e
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No. of cases
ng
5 14
10
4 5
Controlg -=----====== (47 coses)
= 4 6 sec
5
I BN, 2
Ci"TF'SiS LU (12 cases) I I.l .
LU TT0 1 23 4561

Primary carcinoma
of the Liver

S] 4

. : I I 2

without Liver cirrhosis

(6 coses) l

-2 0 1 4 [
i 2

with Liver cirrhosis E‘] . I |

(5 cases) =3 ] 2 4 6 sec.

Fig. 2. Time between maximum splenic stain
and beginning of the splenic vein visualization
(sec.): In controls, the splenic vein was visua-
lized 2 sec. prior to the maximum splenic stain
in 4 cases, 2sec. later in 14 cases and simul-
taneously (0 sec) in 29 cases. However, there
was a tendency of delayed beginning of splenic
vein visualization in cirrhosis of the liver or
primary carcinoma of the liver.

FRLTHBABD D WX, Thil Bk,
g IRSER IR TS50, TEEHCET 5.

TR D i AR X D 4 B LA ERE S TR D
B S RICTIZEE 7 H0 5 bizix, RABPHIER
DFWRENE T 340mmH,0 %R L, IMEHHE
Ly EEiRE s R bhicb o 16, H#iRE
PEEIhicb o 24, @hac, MEIMmITEOR
FEAABRICL O LHRS O, T b, [RES
BEEAELRLTHE, 4B \iE, Fhll#
IR D&Y & W FREIHES Ao 5 b, §
HiRE A 2 P, *io, EEHIOTHEEHR~
DA 2 e B,

D% D, R R E LR IRDE
BHIAE B ¥ ORI ORI R IR LI FRIZEE 7
PR, RSN 5 floitieflo 5%, 8flic
PIRETTAEIC X BRTRAEH S Tw5 Z &
5.
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PREEIRDEE (Table 13)
MBI, 8 (£2) mThy, FHZET
v, 12 (£3) mo, JEFEMEFE T, FFEZEED
HEDRWb DL, HEDOHL DL EbIT, 10
(£2) mT, ZhbOHERTIE, HETECH
iR OILEED A Hhie (P==0.05).
EBMEFETX, 8 (£2) mT, XBE L
I Bichotz,

D. ko #ER O o ERHHZEL (Table
14, 15, 16).

MR EFEE)E (Table 14)

BT DO 5%, PPVERUDPVEDIL,
185 (38%) &% “‘excellent”, 204 (43%) #»

Table 13 Diameter of the splenic vein (mm)

No. of cases| Diameter of the
with splenic | splenic vein
vein A
visualization | *V€"28€ it
Controls A7 8 2
irrthosis of the
Cnﬁig:ls of th 12 1% 3
Primary
carcinoma of
the liver
without liver s
cirrhosis 6 10 2
with liver i
cirrhosis 5 10 2
Metastatic
carcinoma 18 8 2
of the liver

i

statistically significant by T-test (P =0.05),
compared with controls.

statistically significant by Cochran-Cox’s met-
hod (P =0.05),compared with controls.

&
i

“goad” T, 6 (13%) A% “poor’” THH, ¥
to, “none’” BT HLOL 34 (6%) 28D
Bhic. PPVRUDP VI, REEOEYELE
wim LT edd, —iie, IR OSHAERE L D
B DTz,

JFFERZESE Cix, P P ViX, “‘excellent” Z %\
1 ““good” BT B L Dikin <, 147 97 (64
%) Hs “poor’” g & s ET, 541 (36
%) T, L& Ehihol.

DPVIZDOWTIx, 14fh46] (29%) T,
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Table 14 Degree of portal vein visualization

(PPV) ‘ (DPV)
Total Degree gom—7 No. of
| cases % | cases _.j/‘f_
—~+| 3 6 3 6
Control 47 t 2 2|3
ntrols ey
! 20 (43| 20 |43
Ht 18 [ 38| 18 | 38
=~ 5 | 36| 10 |71
Cirrhosis of + 9 |64 4 |9
the liver | 14 |74 ool olo
_______ H 0 0 0 0
Primary | T |
carcinoma [
of the liver
—~x| 9 |82 9 82
without liver q L 0 0 '_.0_
cirrhosis ! H 0 0 2 |18
# | 2 [18] o0
—~% 9 100 9 | 100
with liver o+ |0 0] 00O
cirrhosis A T B N B
i 0 0 0 0
s==| 5 |25 5 |25
Metastatic + 11 |55 11 |55
carcinoma 20
of the liver t 3 15 4 |20
H# 1 5 0 0

“poor”’ ZiEE X Wi ES, 1040 (71%) T
X, B EhTELY, i, “excellent” #
“good” BT B & Dikichote.

Pz & &b, FEZHECR, Mikiggs
BT E b E B % 2.

JRSEHEITE TV, FFZESE ODHE D o\ 114l
DWThBHE, PPVTIE, 1FF 24 (18%)
A “excellent” j2, ¥f-, DP VT, FHEG 2
BllHs “good” I & iz, EHEhi- 205
B 1HIC, EREORRC LoT, MIREAH
PR LTI, [FEZSECHED S5 9 f
Tk, £flic, PPVEUDP VIREEIhih
L5

SRR T, PPVRUDPVIE, &%
W11 (55%) i “poor’ i E i, 56 (25
%) wiEE S hisnote. o5 G 46,
B OFHREED B IEHATH D, 160, FHR

AARE S A &M W28 Hie &

Table 15 Observation of proximal portal vein
(PPV) visualization by time (sec.)

Time at the | Time at the
beginning of | most distinct
No. of PPV PPV
cases | visualization | visualization

Averagel ¢ |Average| ¢

(Controls 4 | 87| 16| 112 1.7
Cihon: -
trhosis of thel g | 9 | 1.3 [ 13.7% 2.0
Primary

carcinoma
of the liver
without liver
cirrhosis
Metastatic
carcinoma 15 8.3 | 2.3| 13.3% 2.4
of the liver

2 9.0 | 2.0| 1L.0 | 2.0

* statistically significant by T-test (P = (0.01),
compared with controls.

R OPERC X 2 FREIR 0 B H BRI IRk 32
DHNTED, TOlDEIROEEI LS i
D OTERI T H DT,

iR D FEIRFAYZE(E (Table 15)
MR S hIERL, HBREAYERL &, &
SHOTNTHEHH, TOFRAEL L SELRC
Hh &, WEEG T, HEABK AL, 8.7 (£
1.6) BoiE@aiths v, 11.2 (£ 1.7) BT,
b PCER S hie . FZNETI, 9.2 (&
1.3) BeigsthE n, 13.7 (4 2.0) o
E&ieh, ¥l BB TI, 8.3 (£ 2.3)
BehhEh, 13,3 (£ 2.4) B, FRFER, &
b S h e, JEREIE TR, 2L
PEFERT Witwhy, Zhbo fEME, T
WZSED PRI <, 9.0 (& 2.0) BpChaE b,
11.0 (£ 2.0) BChid SR s,
FFEZEIE R OB T T, PIDRDSS: & BB
ISR S h B IEEDY, R LT, eseiih
BEEENC B2t ht (P =0.01), JRFMEFE IR
O hiz 2L TRE LR T, W
MG & HElE L TR B E R RS ool

R EF#E (Table 16)

"R DGR & WIER T, £ OFoEA ke 5
&, MEAICE, 12 (£3) m, FFEZSECE,
13 (£3) mo, FREHEFHTIE, 13 (£ 1) m,
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Table 16 Diameter of the portal vein (mm)

No. of cases | Diameter of the
with portal porta] vein
vein )
! visualization | | Average ('__ i
Controls i 44 l 12 3
““Cirthosis of the | _ | . [
_liver L N
Primary ‘ ] |
carcinoma of |
the liver ‘
~without liver B e [
~ cirrhosi s 2 ] _1_3 __1 -
. Metastatic ‘
{ carcinoma of ‘ 15 12 2
| the liver

EBUIE T2 (£2) mThore. PIIRME
FahiciEflie ot Licd 2 A Cix, FHE
B &P - ofic, MRO ERCBET 2 A&
Eigh ot

E. B, fEnTe, SsEFoME, +o
E3

FFREZERE Tk, 1460, EdsiRm (16 : Y
W&,swmmmonﬁﬁmﬁ(4m'ﬂgz
3), IO EBEEEIR~OMFE (14 : [
Wm,ammthFm‘m,Mdmﬁ%@%ﬁ
(16D, 78 £ OFINRE U2 R T 5T RA, &
At 7B (50%) WS BRT.

Fig. 3. Cirrhosis of the liver with gastric varices.
The spleen is increased in size and the splenic
and the portal vein are visualized. The calibre
of the splenic vein is wider than normal, and
the varices (W) are demonstrated.
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JRFEMERRECx, 200nh, BBk (46 :

D5 BLIFEEEAHFET 5 b 0 2 ) :-ﬁﬁﬁ?—?‘ﬂﬁ(?g
RONFABsIRER OO (161 @ FFEZEE & 6f
) xRt X, QEIMATE D3R O LB

IR~ DM OV (16 ¢ FFREZEE OB S
H), FIERIBEEIR~ DM (24 : Fig. 10, %o
5 % 1 P JFFREZESE 2 OFFF) , LIRSS IR~
W C1B: FREERED DR S ») B, MIEhTT
HoOFEE (1461), 7 L OMIREITHE % R+ 2 P

Fig. 4. Cirrhosis of the liver with gastric varices.
The size of the spleen is slightly increased and
the calibre of the splenic vein is within normal
limits. The varices (W) are demonstrated.

Fig. 5. Cirrhosis of the liver with reflux of con-

trast media into the superior mesenteric vein.
The spleen is increased in size and the calibres
of the splenic and the portal vein is wider than
normal. The visualization of the superior me-
senteric vein indicates reflux of contrast media
due to portal hypertension.(W)
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Fig. 6. Primary carcinoma (nodular form) of the
liver with cirrhosis. Multiple nodular tumor
stains without central necrosis are seen in the
right lobe in the capillary phase.

Vg

Fig. 7. Metastatic carcinoma (nodular form) of
the liver. Two tumor stains (1) with central
necrosis are seeri in the right lobe, and the
splenic and the portal veins, even DPV, are
visualized. The primary lesion is located in
the pancreas head (}) and the gall-bladder is
markedly dilated (W).

BAEF06 (50%) b bhi., Zol0fo
5%, FZEELXHFETL 6 frEaEhTnicl
LR EET A, EBERE TR, AEITE
OFRFER VY, THHEBEHIR~OMFH LD O
i 1 flbof.

FF P Bh RG4S & RYe 3 % BT A R RN ©
1 flic b binteht, RIS R O LR
i3, Rbbhigh2ic.

HARE SO RS HE 328 W6 B

Fig. 8. Metastatic carcinoma [nodular form)
with poor vascularity. The intrahepatic por-
tal branches are distinctly visualized and
displaced (W) by the tumor.

F. IAEHEED S AR08 FIRT B (Table
17)

IR TIL, 85%A, iz, BT
13, 75%h%, vascularity IWE A RZFFRER L.
a. EMTITREE  (nodular form) (Table 17),
FERMENTR2000 5%, CoICE S50
4By (D5 b FEERE* #5330 2460,
Fig. 61chbhaXdic, £, SRR
T, vascularity [ E{sh%, DPV DEFITRD B
nishote, i, 46k 3 Fhci, FOLEES
Pl b hiaa o,
EBHEITAE20MID 5 %, 1361 (65%) #3, Th
B L, Fig. 7Ticibivs X5 i, vascularity i
Eird ok, 13691061 (72%) T, 1061& b,
RUDEETER & R LT\, 2D 5, THIC,
DPVOEENED bR, Fig. 8ickbh Btk
e, vascularity {2z L\vh O 3 fllHofcas, 3
&b, DPVAEEIhERC X VEH T
[PAY el

b . BLREFRE (massive form) (Table 17)
FEFEMENTRE206ID 5 %, 1461 (70%) »%, Th
L (2D 5%, FFEAEE* #5050,
F05%, 116k, Fig. 9w % bhs k)%,
vascularity |28 A T\ 1z,

drC3E o FRR L, 11605 8 Flic iR b ivic
2, DPVOEEYRDLOWE, 1k Einn



474 9 A25H

Fig. 9. Primary carcinoma (massive form) of the
liver without cirrhosis. A large tumor stain
(W) with central necrosis is seen in the right
lobe and the splenic vein seems to be very
faintly visualized but the portal vein is not
identified.

Fig. 10. Primary -carcinoma (massive form) of

the liver without cirrhosis. An avascular tumor
is located in the left lobe and the splenic and
the portal veins are displaced downwards (W).
The portal stem is narrowed (W) and the in-
ferior mesenteric vein is visualized (t{) by re-
flux of contrast media indicating portal hyper-
tension. Intrahepatic portal branches are distin-
ctly visualized.
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1| I

Fig. 11. Metastatic carcinoma (massive form) of
the liver from carcinoma of the maxilla. A
massive tumor stain with central necrosis is seen
in the right lobe, and the DPV are distinctly
visualized and displaced (W).

4 il

e

|
i A

Fig. 12. Metastatic carcinoma (massive form) of
the liver from carcinoma of the breast. An
avascular tumor (W) is seen in the left lobe,
demonstrated as a filling defect. The intrahe-
patic portal veins are distinctly visualized with
displacement (A) by the tumor.

o7z, FOfli, vascularity = Z L\~ B 2 K
OF, avascular g JEES 1 (Fig. 10) » Bof
P, FiFE i, DP VO EEIXED LR Lo
fo.

EEEE20F 5 G, —oBic/g L, Fig
1z & bhsd Xsic, 34k, vascularity /&
L, FDEFERUD PVOREYRSI. i,
Fig. 12ic& B 5 X 51T, 243, vascularity {2
Z L, R R T AR R A b iehofe
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Table 17 Angiographic analysis of carcinoma of the liver
E Primary carcinoma Metastatic carcinoma
|
| avascular or avascular or
| vascular hypovascular vascular hypovascular
resent 1 0 1 0
£ ~| Central necrosis £ )
S8 not present 3 ] 0 3
= 5 resent 0 0 7 3
—: |:]_ DPV visualization P ‘
<= not present 4 0 3 0
= Total 4 0 10 3
present 8 0 3 0
~ C 1 i
E 2 entral necrosis not present 3 g 0 )
v 8 resent 1 :
i ‘: DPV visualization P L . 2
ﬁ\: not present 10 2 0 0
= Total 11 3 3 2
esent | | 9
g~ Central necrosis o 0 ‘ 0
ng not present 2 0 0 0
esent |
%S| DPV visualization e g . L L
& :': not present > 0 2 [ 0
= Total 2 0 2 | 0

2, DPVOBEFIEDLhI,

c. UEBFIFFREE (diffuse form) (Table 17),
[EFRMERFRE205D 5%, 2HRChicEL (2
PlE b, FFEEZERE%L BFFF) , vascularity ©ZE AR
A, FRLEFER DD PV OIEHIL, B bhih
2t
BB, 2060, 26023, “hicEL
fet, 260 & b FulEEBE & pE o T i B IR T i R
@r, FIncBWET I kR, LaL,
D P V OEF IR LR I h o,

G. /INE

a. wEH

i) REREBIET R GEIEFIEABRLS X b OF
BERTR L. )

39, BERSHEL ( 3.08) 5T, Fig
B Lic (6.08), Mg RSB a R Lic
( 7.31%) B (7.78) I vEEIROEE A
ok, EEIRECPIRIE, @R G10D)
w, mbURCEE R, Fo EE (10.3
) w, B, SEERe R L.

i) WRREE - EPRE
B, —Rnc RS e, R
I%, “none”, Fizix, “‘poor’” B L7d DAY

%&b, FRY L ) BEEN DT,

iz, BRI, 96% A% “excellent” F B\
12, “good” I ERIH, MR, PPVR
U'DPVEDI, FHEREL, MR chX
D, e{Eh ot

i) FHME CEH{E)

MfEORRIE, 10.7 (£ 1.4) cm, 597R13, 6.4
(£ 1.8) enTHH, FFEOEZEL, 21.4 (£
2.3) cm, WL, 11.0 (£ 1.6) e THofz,

[REIR © B, 8 (£2) m, [k o EHE
1%, 12 (£3) mTHhot,

b. JHFEEZE

i) AR

1. FFBYEENT, 86%7h% “none” B % \ it
“poor’’ T, BENES DI,

2. HBEGE@RDi 7l (50%) DRFOFRE
LEREOFHED, EFEALLLRT, FEOE
WIRA o, FFRY STl ot 7 HIT
i, BFEEMEHEE S huis.

3. DPVIY, TI% & s hd, 20%H
“poor” (yEE &l E L,

i) FFshAr R

1. o E&, 157 (£ 1.5) e, FHEE
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1%, 8.9 (& 1.3) em&JEAEIRL, PYBE I
BiFchol-.

2. BESEERRELRLTHD, BBk
¥hithE CORMMS A BL EXE L3 0N, 5
By, BEIBFRLELZGR. ZOFTHE
%, PIREETUAE & B Bl 2 BT 50 L%
2 bhs.

3. MHEIRAS “excellent” F %\, “good’iT
I hTch DL, 64% THEMBRERE, 2K,
¥72, PP VIX, 36%7% “none” TR L, 64%7%
“poor” W S hinicT & ik oie.

4. BRI R E PR © BER © FHE
i, ThEh, 12 (£3) m, K13 (£3) m
T, MEIROIEEYFEHTH O,

5. fuEEIRE, HElRs, MEImTHoRE
B O ERGRBEH IR~ o0 S A D i 75 & % 146rp
7T RES, FINRETIAEA RS & his.

c. JRFEMENTH & e AT

i) JFARTR

1. FREMIED8 LM, i, EBMITHL
75% 75 vascularity & AT RAE R L.

2. FERHEIHE T, SIRE N £ < (70%),
FULBESE O FT R & T b onEnot. (5%
P FEEEC BT B FEGITLL, vascularity [2H A
TWTh, FLEIEORT RA BB\ &3 %
ot

3. EBHIFETI, SEEMALL (65%),
vascularity I B {e351%, OB OFTRZ M2
T\io, Fio, 5% HREICE Lz, g
FERfES CEBEnDl,

4. D P VIRERMEFETX, &FIhizvb
DREMOTH, BB, BRIt
TR S S o a e b ot

5. UERIRRG, RBEEROCEBMEIED,
FRER 2HIC LHEED bhichotd, BBk
FrfEcx, sROESEORT R % o to i A
B, FIhicFRHRER.

6. JEFREMERET, FFEEEOHFOR T X
HIFAETR © #iit £ © BEEEIRD S hicho
T-.
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i) TR

L. FRFBHERFE T3, BBIEA L, MR
EERREA L < BT, DT,

2. B REER AR LT, MR SR
BETIAW, 55X, ThUEXE LV
B, RFEPEITRE IR Y R & hiz 116 5 4
(45%) wabhfcoik, FEEEOE& LR L
CBEDDMRTHOR.

3. FREMEHET, MEIRIE “excellent”,
HABH\L, “good” i E Mot DIk, 30%1
TET, BEIhIEE, BROFEHEEZ, 10
(£2) mT, BEOIRNAS .

PP Vi, 0B @& Eshich ok, EELR
oA oikaRx, FEWETIXns .

4. FREFECx, REEiRs, BERE,
Pk oFsE, LBEESIRED 2\ ik, TEMB
iR ~ 0 #EHIOMF I EH3, 2064106 (50
%) @R b, miTHEOE{LOITREHITHET
»HY, MIRETEN RS S hic, ki, P
BREHE % 1 FlicZledic,

5. EBEFSCsT AR E LT, Hl
RIMATEA OFEFER VY, TIBEBEEIR ~o M 2
# 1 fhciBdich’, FERFOBZE TR, FEDER
<, o, MU, K, MEIRROTIRO&EFE
B, FHEMER S, WEREIE LT, #E ko
HEDERRDIH DT,

6. HFREC X 5 IR IR O B A R4 5
FIRZEE S WEGEMR S Y, O REEEO
BB TH T

7. REFEHEFECR T, FEZSEOHEOR
e X B AT R oMt Lo BErEs bl
i RN ol

V £ =

19584F1c Odman®® ¢, JREB)IRIRIE G D REH)
MIHERS 2 753 HIGE & L C, BRAH (arterial phase),
EMMEAE (capillary phase) J70¢, #IRH (venous
phase) I\ T, FERFAVBIZR A A4, FEMR
TiE, ¥, BEARERESh, R B
ha & LTw5, LS, FEfIT,
TR, 5B T, EMEHEIL, 5~88
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fr, 1z, HIRHZ, s~12BCcHBlT5 w2
Twh., BREEGY, chbo e 40553
X, REEPHER LR TN R Th Y, Bk
SR HET T, FHTHS.

LU, ERRrx, FiEACs\WT, miTsE
CAILTEEL, 220 TiTL ONAERTD
b, ¥, WBEELETHS.

JEREEIR 1 R E A LIca, MRl
variation |14 AM200p%, —iic, *9°, {EFmH
Ik, ZBBIRE O BEINRS &S h, #WT,
ThENRORESBVBEIShB L LdiL, FH
@ OBGH T B, TR, AEFHLIFREO
sinusoid R U*, &% b <, FubiiRicrE T a0k
We—B3 5 L vbhTn 520,

P © A ME T, EEFBIREOMIR ©5
b, FimiEEo20~25%x, Bikmc, i,
75~80%1%, PRV HskT 59, foTC,
PEBh RIS D& O PO #5 %, BERFEkic
IOoTEESEE SR O HT, BEIR X DR
B b, MEEEA P Licss, MIRERET, FFM
It LT & ol b g o b 53 &
5,

CORD, MOMALOBINRIEY &, LOE R
5.

Rl g DR L, FFEHIRE O IR & B bt
AT HEEH L, FFREET, ST
% &S HAIDITIEPY Tl b B R % TR S h
D THD, FOMEOIRHVD LT, Fd

BoBEFHHIT & & EoTWAREN, T
gD B g R L e B
PRHIR - PR & M2 variationid p % 19
2%, T HIB IR TR IR 7 & O M
PR MR~ BIT 3B R—D w3 opiEid
DTHB.

s B3, BREBIRERE I X 5 BSE Ol
HicoT, MATERERMBLRC 12T, ZoiEIRIE
DOFiRed, 4, BRI HIRETHS
L, MIRMCIEE LT, Fo2MihHERkLRE
LT3,

JEREBiRIEY X v, FHEE % 2lrd 5854

HAEZRHEARESMEE BH2dk Hew

4, HICEIRFS#IRE 02Tk, o g2
Wie B oo THH T B S\, T LT
WL, BT, B0 7 4 A ARE S Wi TREEN
S DRI BT, MfTEIREN e BlLAL HEREY T
BT ENDETHS. ThEfThR>ZE LY,
RN SIS F R E AR S/} PR I

MBI & D BEE T 5 54, —ikc, B
JRAER OCEMEHC T AR s h, BEE»D
HlRAEICE 28RO, BRIhHHTHD
To. BEFOFEANFERC LoThREATW5E
G, B e 75 Ap—EChWEBECE, &
AHERMIE T HBHOT, SETOL IS, Wk
BT b, EMEHD EIRECE 2 RFaEigc
b &3, BEMYEFOTELZIX L S h T,
FPRIC s T, EEBIRERC BT, X
F—FAOMEHE, BEYHOBERVCE, FAER
U 7w 75 2le &%, ThFR—EL L, I
TIEYER, JRRBE IS E D &, T2 AT
~LBRE L

JFEEZEEE 35 V) 5 I REBhIR IR o B AE &
BIRHEO Re T T 28546, TOHANL, —
o, ROBICELLRT WS, B, MIRETTE
RE DA OMEIRCIMIR, 7=, MIBEILT# O
B 2 5\ ITRERFRT R, $Ek BRI IIRIR Y
BB o THREL LS L35 4 1ot
wEl, BREOFE L AT, FAMIRORE
FERISERBR L X 5 &35 0¥, T,
FFEZEEE T b 0% ZIiT 5 & L2 HRY Tk
< PREDTTRERED B 5 R AEPERT R O E HAY
EFTNRELELTELO®ENSS.

0T, FEX, HIREOBMER LT
BBt T, MARTR &M R A v Ciig
THMERELE, Mk LTk, PPVEDP
VERKER L.

Boijsen® 1%, MIREETUAERE T, #7ATC IR -
FIBRFRDIRFE R B+ 2 G0, RESROREMAIFT
R 2o T, flERo B, F7c, shunt
DFMR T2 BE T, HihERY 255/
v, IERETIRIREE, &2k, LIBEIETIRE
AT EORERTHEB LONTS, —T7,
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MINREESTHERE DTS, PRFMRE « FIIRR R OUEl
IMfTE O RERHZET 5 o iciy, MBIIREEIC
B SHIREZBERT 2RI VEVWIERL
5 10)22)28)81).

WFRIILTY, AP I s\ T, AEEIR
B, BEIE, MR ORER O LSRR~
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Table 18 Comparison of intrahepatic angiographic
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carcinomas of the liver.
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