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Fig. 1 Angiographic pattern recognized at per-
itoneal metastasis
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Table 1 Diagnosis of disseminating peritoneal
metastasis by angiography

()03 :%. [J: accurate diagnosis

Angiographic Gross findings
diagnosis Pa P, [ Total

cases
Po 314(95.8) 6(1.8) 8(2.4) 328(100.0)
(96.6) 31.6) (22.2) (86.4)

Py 8(30.8) [ 13(50.0) 5(19.2) 26(100.0)
(2.5) (13.9) (6.8)

Py 3011.8) 23(86.5)]  26(100.0)
- ©.9) (6.8)
Total  325(85.5) 19(5.0)  36(9.5)  380(100.0)

(100.0) (100.0) (100.0) (100.0)

R4 2 —XKit P,»95.8% (314/328), P.#%
50.0%(13/26), P,..%388.5%(23/26)TC% - 7= (Table
D, B0 1IBID 5 B 8 4, 72.7%HME#K E P, T,
ARIER EOBRBENROBREELD D, TokbomMED
B EBR LB LN THEEh T, —F
BEMEIAFIOP R P2 6 B, Poss 38 BITH - 7o,
HYWTRAP, L EhA2NEERD 2 AN TEHIRDOIP
BROREG) LM T (Fig. 2), ¥, FMA
R Py GRS % £ » 72 11400 5 4145.5% 12, [%
B E L EEORBOEE (\3>W@ % lateral
border line), BE R L ORI EE LD R
e LD R RS,

2, H&EBBL T

FEgrnER E, OFELX, QiR sT5iMm
BEONE, HEG(Fig. 3), QEMMEH K T5E
B8 E 13 RBAE (Fig. 4, OFIRMEB T 50RO
8, R"%& (Fig. 57 & 5HE L, % F H,
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Fig. 2 A case with metastasis in the left ovary.
Irregularity of ovarian rami of the uterine artery
is demonstrated (Y ).

Fig. 3 A case with liver metastasis (H,). The
branches of the right hepatic artery are irregular-
ly encased and stretched ( Y).

LWL ABT60 5 LEERRRHICH,TH -0
DOR34TH, 97.2%C, MEGREF&EED D (LT, H
(+H)) L2 L2360 5 LEIER:, BRI H(+)
TH-ToDiL19, 82.6% TH »7= (Table 2), L7
o THEBOEE L L CALLEMNCKIT 5 —FX
1396.3% (366/380) T, ABHEERIT1.1% (4/380),
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Fig. 4 A case with liver metastasis (H,).
Radiolucency is seen in the capillary phase (v ).

Fig. 5 A case with liver metastasis (H;). The
portal vein is compressed and displaced (v ).

BEEMERIIT2.6% (10/380) TH -7, i, HEHBO
BECHIHEOMERO AR R+ % —&=X
2 He297.2% (347/357), H,#%16.7% (1/6), H,»
66.7% (2/3), H37%92.9% (13/14) Th -1z, Ak
FIOPFRTIFERIC X 2 AR ORRELLEAL 2
D v HI X PR ESkE S H, L WL 7 3 4
DIEH, FH3HBEEN Y v S0t BRI X
LA DOES « RLE»S Hy E 2RI LoD 23 1 4l
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Table 2 Diagnosis of liver metastasis by angiogra-
phy

()0 ):%, []: accurate diagnosis

Angiographic Gross findings
diagnosis Ho H, ™

cases

347 (97.2) 3(0.8) 5(1.4) 2(0.6) 357 (100.0)
(98.8] (75.0) (62.5) m.n 93.9)

H, 3(50.0) 1(16.7) 1(16.7) 1(16.6) 6(100.0)
(0.9} (12.5) (5.9) (1.6)

N S 2(86.7) 1(33.3) 3(100.0)
(25.0 (5.9) (0.9)

Ha Total

M,

H,

Hy 1.0 . . 13(92.9)  14(100.0)
(0.8) (76.5) 3.7

Total 351(82.4)  401.0) 8(2.1)  17(4.5)  380(100.0)
(100.0) (100.0) (100.0) (100.0) (100.0)

Fig. 6 A case in which angiographic diagnosis
was H; but the finding at the operation was H,.
Compression and displacement of the intrahe-
patic branches ( ¥) was due to swelling of lymph
nodes in the hepatoduodenal ligament.

H - 1= (Fig. 6). RBEEGOFHEOHRFEOAR
X, Hi» 34, Ho2356), HeB2BITH -7z,

3. Vv oEEBIEL T

V)V AFEBOMERE LTRER Y v oY
& (Fig. ), TE#IROBIER DMK (Fig. 8), i
BEIIR & BEE L BB GUBEIIR & BBE L DIEMEDAE
&, Fig. 9, FE4H) - BIROEH: - P - B -
% (Fig. 10) B3 2 L8 TE 5, ZhboFiE
CEHSCTHER L E 25, Table 3 ORE R B, M
BRTY VA FEBLYBHTE15400 5 bR b %<
RHONENIEBY v A HioBRE T, 39,
2.4%% 5%, ROWTEBBIREROME, UEEIR
CEBELOMBAThERAME, Foft, FIROEL
&3 EC, WEIROESHE & BEEIROREGHE
2ECTHote, VvV AHOREEIDONSDETD Y
vaficAbh, EEBREROBEIQOLEDD Y v



19904F10 B

Fig. 7 A case with metastasis in No. 4 lymph
node along the greater curvature.
Tumor staining of the lymph nodes is demon-
strated (V).

Fig. 8 A case with metastasis in No. 3 lymph
node along the lesser curvature.
Deficiency of drainage of the left gastric vein
(disappearance of the left gastric vein at v) is
seen.

NEEERD I, ZOM, @LO®OD Y v AHEEITE
Bk & BEE L ORBEEE, O D2MEBIROESS, %L
TRLOVFIROEHBRICL bV FhFhzlcs,
BEBAR S DB Q@D V) v Fi A bR,
ZOXSBERAL Y v AHEBOHEY MR X
DR, FHREONEATR I X GBS R & i
L7z (Table 4a, b). WIEFTRICKF 5 U v < HiER
X OHBETHTIBEE, NEEELN L OLEMC
B 5 —FE246.1%(175/380) T, BEEMHEZRIZ0.3%
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Fig. 9 A case with metastasis in No. 4 lymph
node along the greater curvature.
The distance between the marginal artery and
the stomach wall is elongated (Y ).
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Fig. 10 A case with metastasis in No. 11 lymph
node along the splenic artery.
Vascular occlusion of the splenic vein is demon-
strated (V).
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(1/380), BRIZ53.7% (204/380) THhote, %
o, VY AERBOBECMS TS L, OERICLS
2O WIREFT Bicxi+ % — %KX N(—) 5340.5%
(139/343), N,(+)%318.2%(4/22), N,(+)7340.0%
(4/10), Ny(+)2%60.0%(3/5)C, mEH?»H N, (+)
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Table 3 Lymph nodes in which metastases were diagnosed by angiography and

proved histologically

number of lymph nodes

absence

Name of lymph node (LT of

stain  venous
drainage

Vascular picture on angiography

longation of P P i
distance between of of of
marginal artery portal splenic celiac
and gastric wall vein vein axis

@ right cardial lymph node

@ left cardial lymph node

® lymph node along the lesser curvature

@ lymph node along the greater curvature

® suprapyloric lymph node

® infrapyloric lymph node

@ lymph node along the left gastric artery

lymph node along the common hepatic artey

@® lymph node around the celiac artery

@ lymph node at the splenic hilus

@ lymph node along the splenic artery

@ lymph node in the hepatoduodenal ligament

@ lymph node at the posterior aspect of the pancreas

@ lymph node at the root of the mesenterium

@ lymph node around the middle colic artery

@ lymph node around the the abdominal aorta
Total 38 4
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Table 4 Diagnosis of lymph node metastasis by
angiography

()0 ) %. []: accurate diagnosis
a. Comparison with gross findings

A Grosg findings. ST Y
diagnasis N{=} N (+) Nz (+) Ny (+) N (+) Totat

cases
N(-) 139(40.5)| 72(210)  72(21.0)  29(8.4)  31(3.0)  343(100.0)
99.3) {93.5) (85.7) (144 (77.5) (90.3)

N, (+) 1(4.5) 8(36.4)  5(22.7)  4(18.2)  22(100.0)
(0.7} (5.2 9.5) {12.8) (10.0} (5.8)

N, (+) _ 1(10.0) 2(20.0)  3(30.0)  10(100.0)
(1.3) (4.8) (5.1) (7.5) (2.6)
Ns (+) 3(60.0)]  2(40.0) 5(100.0)
1.7 (5.0) (1.3)
Ny (+) — _ - _ . _
Total 140(36.8)  77(20.3)  84(22.1)

39(10.3)  40(10.5)  380(100.0)
(100.0} (100.0) (100.0) (100.0) (100.0) (100.0)

b. Comparison with histologic findings
Angi i Histologic andmgs
diagnosis n{=) n (+) ny (+) ny (4) ne (+) Total

cases

NG [TEE] 810 58079 2060 1443 3291000
(84.4) (86.7) (87.0) (713.7) (90.4)

N, (+) 3(14.3) 10(47.68) 5(23.8) _ 3(14.3) 21(100.0)
an 004 ) (15.8) (5.7)

Ny (+) J— 4(44.5) 3(33.3) o 2(22.2) 9{100.0)
! ©“.2) (44) 003) (2.5)

Ny (+) . 1(200)  1(20.0) [ 3(60.0) 5(100.0)
’ (1.0) (1.5) (1.4}
N, (+) — — —_ J— J— J—
Totat 158(43.4) 96(26.4) 68(18.7) 23(6.3)  19(5.2  364(100.0)
(100.0) (100.0) (100.0) (100.0) (100.0) [100.0)
LW LA Blidien 5 iz,

HBENRCETD ) v HEBY X OERTSH
5 & &EFDOIELRIZ51.4% (187/364) T, f4REHE

F30.8% (3/364), fARaMRI247.8% (174/364) T
Bote, i, Vv AHEBORBREICOWTEHEEYD
R LB EEZHOEZRY, MESEYE
N(—)T47.1%(155/329), N,(+)T47.6% (10/21)
N,(+) ©33.3% (3/9), N;(+) T60.0% (3/5) T,
MERL D N,(+) 2B LAk Ish -7, BEENE
D3IFIThD ) v AHORIEC L BB - EAR
N (+) LB LIcbDTH -7z,

IER LB Y RDERE ) v H#39HE, 15610
HEAN 2SS H (pap, tub,, tub,, muc) #3131,
86.7%, E4{LE (por,sig, ud)s3 2 #l, 13.3%TH -
o, FIT, WIRENCY v EEBA TS (U,
N(H)JEGITHEBERNFT RO 52722136\ T
EBHE A28 &, BHLEB10360, ES5 LR 2311065
Thole, LichsT, ABRGIOER Y v B
BB R, EFIBEAMTLS &, BoLE5312.69%(13/
103), ES{LEA1.8% (2/110) & &R ED -
7z (p<0.005) (Table 5).

4, FEBHEEL T

ChETORZEDYRE BT 5HMAMEEHE T
L BBREPVE L UM BARBEREBE oL KR
HMEEHEORN»LMER EOF R CHERED
BEYHEL, FMROAERREE I OYIKRE OER
¥R LB L7 (Table 6a, b)., T/, AL
BRMESEETESh % §EOMERIL Fig. 11a
Dy =—=DT LT, Biwv L BAHEEIIRY D Sk
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Table 5 Tumor stain on angiogram of metastatic
lymph nodes and histiological type

Frequency (%)
of tumor stain
of lymph nodes

No. of No. of cases
N(+) cases of tumor stain
as an object  of lymph nodes

Histological type

Well-differentiated type 103 13 12.6+
pap 10 3 30.0
tuby 14 2 14.3
tubg 73 8 11.0
muc 6 0 0

Poorly differentiated type 10 2 1.8%
por 104 2 1.9
sig 5 0 0
ud 1 0 0
Total 213 15 6.8

*P<0.005

Table 6 Diagnosis of serosal invasion by angio-
graphy

() ):%, []: accurate diagnosis

a. Comparison with gross findings

Angiographic Gross findings

diagnosis So S, Sz Sy Total

cases
So 151(75.9)] 12(6.0) 33(16.6) 3(1.5) 199 (100.0)
[95.6) (54.5) (25.2) (4.4) (52.4)

s, 4(20.0) 10(50.0)  2(10.0)  20(100.0)
(2.5) (18.2) (7.6) (2.9) (5.3)

S, 2(1.9) 6(5.6) 21(19.4)  108(100.0)
(1.3) (21.3) (60.3) (30.4) (28.4)

S, 101.9) . 9(17.0) 53(100.0)
(0.6) (6.9) (62.3) (13.9)

Total 158(41.6)  22(5.8) 131(34.5)  69(18.1)

380(100.0)
(100.0) 100.0) (100.0} (100.0) (100.0)

b. Comparison with histologic findings
Angiographic Histologic findings
diagnosis ~(ss7) ss7 se sei, si Tota

case:
So 164(82.5)] 16(8.0) 16(8.0) 3(1.5) 199(10;0)
(83.7) (51.6) (13.2) (18.7) (54.7)
s, 7(35.0) 10(50.0) 20(100.0)
(3.6) (9.7) (8.3) (5.5)

S, 2009.8)  12011.9) [ 64(63.0)]  5(4.9)  101(100.0)
(10.2) (38.7) (31.3) (21.7)

S, 5(11.4) 31(70.4) 44(|oo 0
(2.5) (25.6) (50.0) 112.1)
Total 196(53.9)  31(8.5) 121(33.2) 16(4.4)  364(100.0)

(100.0) 100.0) (100.0) (100.0} (100.0)

LABERBEETRYE - O bEFEHBRICA -
TEL OYEEYH T, FNESR L TERENSEY
HEx/NE, KBoRTRHRALELDEFRFRA
#, BRETHE, ARl L B L UEBIROM,

Ticbb EERCANER EBAEDLRAES,
OREREFIE L LA, T, TEBRE F L
RHRES,, ThivEhi-Saros. 8k (EEs
BOZWICH B AREIRO KRR ) B L
RRHLNES;0RED v L 58 L1 (Fig. 1la,
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Fig. 11 Diagnosis of serosal invasion by angiogra-
phy
(a) Schema for assessment of serosal invasion
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b).

REBEY tOFETHTIIES, IERLLE2
¥ FREFO WIRFT RIS KT 5 £EFAIC B35 —HEK
1185.5% (325/380) T, BEEM4ERIT1.9% (7/380)
BIEMERIT12.6% (48/380) TH o7, %1, HRIESR
BHoRBREI WU, OEFRCIHHEORERRIZ
R+ 5 —FHEIL S, T75.9%(151/199), S;T20.0% 4/
20D, S;T73.1%(79/108), S,T81.1%(43/53)TH -
1o,

MESEOAED TR, ESEHNIR L OE@E T
I 52W L DLEMDOELRILSL.6% (297/364) T,
fREEME3R118.8%(32/364), RIEMERIZ9.6%(35/364)
Thote, i, HBFENREE LRLLL, OER
I AMERMOBREHEN D EL R, MEHLE S, T
82.5%(164/199), S, T15.0%(3/20), S,T63.4%(64/
101), S,T18.2% (8/44) TH -t

Fifikro ARFT R CgRREL R, LEFRTH
S; EZMITEAMFlITOWT RS &, T 5BEES
VERED2661 & b % <, KRTHREBBRIEE 7 4, FE 6 4,
K8 2 1, BRI &R 1 FIDIET S - 72 (Table 7).
BEBESRF OE s MEGIECRE+I8B8ks
Iz osETchsE, THRHZEBEBROTESS
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Table 7 Vascular picture on angiogram of cases
in which both the angiographic diagnosis and
operative findings were S,

RECHET BT 2 M OBROEEHIK - LERESRERE AWASE 23% 105

Table 8 The coincidence rates and correct rates
of angiographic diagnosis concerning the pres-
ence of each factor of gastric cancer

Involved  No. of . . No. of
organ cases Main vascular picture cases
Pancreas 26 encasement of A. gastroduodenalis 6

encasement of A. pancreaticoduodenalis sup. &inf 5
irregularity of V.lienalis 5
encasement of A lienalis 4
compression of V. mesenterica superior 2
compression of A. mesenterica superior 1
compression of V.cava inferior 1
compression of V.portae |
encasement of A pancreatica dorsalis |
&
|
[
2
|
I
3

Mesocolon 7 encasement of A colica media
encasement of A, colica media accessoria
Liver 6 encasement of A hepatica sinistra
Colon 2 encasement of A.colica media
Diaphragm 1 encasement of A phrenica inferior
Spleen 1 encasement of A.lienalis
 Total 43 4

Fig. 12 A case with pancreatic invasion (S;). The
splenic artery is seen to be encased (V).

B E RS %<, RVTIEE) - BIROTES 9
i (Fig. 12), ERBRIES)-#IkOEBHED 3T, %
DA, TRENR & FIRD EBHE, HREENRDO F R
DBEIFITH -7, Eh, BRBEBESEO 7H05
6 PINRFEBEINR, 20 0 1 GILEIF BB O TE
&®T, FRE®D 6 fl3 PN LHEIRD Y, TBE
Thote, Zoft, HEREO 2 AEFREBEBIRD,

Correct rate
(compared with
microscopic findings)

Coincidence rate
Factor (compared with
macroscopic findings)

P 93.4% —

H 96.3% (77.8%)
N 46.1% NS 51.4%
S 85.5% NS 81.6%

() : literature

BREEED 1 Il THREERD, L CEEED 1
D EBIROTSRE N HFh FR M T &L,

DExF LDTHSB E Table 8D X 5icics, Th
bbb, FRFOFECET 5 mMEEELHO—BR(CH
WERZW) X UIEZER CHEAKRZY) 3, BEEEE
BHER LIFEB TR —HER T FNI3.4%, 96.3%
Thoteh, MEFEELSEEEENRRELY LT
WL T, ERERIBORE» o, Fh, Vv
BB O —FE146.1%, EZRIS1 AR TEZRD
HrEL, BEEE T FhFR85.5%, 81.6% & —
BEOHBEI -1, WTh—BRELEZROM
HEBZE X -7 (Table 8).

x =

BROKBELZT O Cbhic-T, BEOLTRE, T
nbhbEBEENEY, s, Vv HEBoEE
PHREREORE o K ¥BE-TICIRET B = 23,
FMr2UEEOBEREOENKEL EbdTHAT
BB, OIS ANTIRETCELARTRETLEY D
Wrck 5 s FIERMESHEN fThh T &1, BE
THETNBEE==2-#%& UT, US) cx 52
g1, EMXBCT 2+ vBREUT, CDIcX
ML Thbh b L3l o e, MEEHEIIE
BN TREBEOKRZBRETHBH, HRALHKED
FERLEBMEALATORESHE ST B 0 THE
HETREEABELFOREETHS, Kk, B
Bk % YT+ 5 Appleby O L MRIRAE & L
TRHAEIRTHED Lhl, 2hiCchERnEE
HECTHEEOLETEEY YO LW EHICHETES
& EROFMGIE B CEMC ORI RT L
FeBE I I 20~20 2 CEEIIBOMI &\ D S
DEMAXHNC, ThETCOBRBEOTRE MBS
OO NI ERR Y ER L L, HITMESE
HEOBRNBBR YR T 2 B TATR LT - .
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IR RS RS Y B AR SO REGLME
WEBrI o2+ sL, PORECETALERND
—HEKI93.4%, BEUHERLBEUERILThE R
2.9%, 3.7% Thode, Eh, BEBELEBOEE
T P, C50.0%, P, C88.5% & LB BIF /s —B R
TH oo, FORBF LR L C, WEBIRERIT R X
D PHHET D LRABHTRRRVY, BMTEICE
WTRERE  BEROEBERE T A LZLD P,
DHFEXTFRETH Y, Py, P, P,OEZRIZEFREH
91.3, 60.6, 83.3%C, P;® 1L E2 T &I & RN
Twb, %7z, H#L, P, & &h 5 Krukenberg B
D2FEEREE LT P05 flamEEH i k
DML 2, EHDIUSHERERE LS X O
Krukenberg BEEOZMicERTh o7t L, ¥, X
BOIE KT LRV PR P, EF % CT T2k
THOREECHY, BEEESEBIMO 5 HCT
THREINI OB 2HTES, WwTFhd P,ThoR
E#HELTv5, Barth 503 CT iFEERE O K
DEWMCEHTH 5, BEOBEESRECN T2
MRS, EESEEER AL CTRE~DEY
LM TRELZEL L5, SHOKE»H L MES
ERBEIP OREOZHICIE, LOFRICEXTHA
vz b,

HEBOMEEHIZ L 52 LI ERR
WX TH-TLLTED, bhbhORELHEBD
BB 5 20O —BEKI196.3%, BEERLIHB
BRI EFhFN]1.1%,2.6% L BIFRBEATH - 12,
HFEBOBE CRH,O —EERIR.I% LB
2B, HHoERIZI6.7% LE -7, B0 BOFERIT
FEmMECZ L BEEREGEY TR T I0NDRL, B
PROBAL IR & ORIEFTRAEECTH B LB T V5,
LiL, NEBRBEETIRIDX 5 RN L,
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Studies on the Clinical Evaluation of the Preoperaive Selective Celiac and
Superior Mesenteric Arteriography to Determine the
Stage of Gastric Cancer

Hideo Saito
Department of Surgery, Keio University School of Medicine

For evaluating preoperative selective celiac and superior mesenteric arteriography to determine the stage of
gastric cancer, we analyzed the vascular pictures of 380 patients who had undergone angiography before primary
operations for gastric cancer, compared them with operative and histopathological findings and calculated the
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“coincidence rates” (compared with operative findings), “‘correct rates” (compared with histopathological findings)
and rates of false-positive and false-negative angiographic diagnoses, concerning the factors of disseminating
peritoneal metastasis, liver metastasis, lymph node metastasis and serosal invasion. The overall coincidence rate
for the presence of disseminating peritoneal metastasis was 93.4% and that of liver metastasis was 96.3% but the
ability to diagnose comparatively small liver metastases was not good; the rate of H, and H, was 16.7% and 66.7%
respectively. The overall correct rate for the presence of lymph node metastasis was 51.4% and the false-negative
rate was high, 47.8%. Lymph node metastasis was, in most cases, detected by tumor staining of lymph nodes and
the tumor stain was frequently seen in the cases of histologically well-differentiated type. The overall correct rate
for the presence of serosal invasion was 81.6%, and 43 cases of S; such as pancreaic invasion were diagnosed by
angiography. Angiography was considered to be one of the most useful methods for preoperative diagnosis of te
stage of gastric cancer, particularly of disseminating peritoneal metastasis, liver metastasis and S; of pancreatic
invasion.
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