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Preoperative Angiography for Colorectal Cancer

Masato Fujita
Department of Radiclogy, Kyoto Prefectural University of Medicine
(Director: Prof. Koichi Murakami)
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Preoperative pharmaco-angiography using prostaglandin E, was performed in 62 patients with
colorectal cancer.

The diagnostic significance of angiography for the prospect of invasion was evaluated comparing
with operative and histological findings. The relationships between the histological incidence of
extramural venous invasion, the incidence of liver metastasis and the angiographic extent of invasion
were analyzed.

Mesenteric vessels were classified into the following 3 groups for the angiographic evaluation.

Group A: proximal to marginal vessels, marginal vessels and the proximal portion of the vasa
recta

Group B: the mid portion of the vasa recta

Group C: the terminal portion of the vasa recta

Angiographic abnormalities in Group A vessels were considered to correspond to a histological
depth of serosa or more, abnormalities in Group B vessels to serosa or subserosa, abnormalities in
Group C vessels to muscularis propria, and no abnormalities to submucosa or mucosa. Accordi ng to
these criteria, the evidence of extramural invasion could be diagnosed exactly on the basis of
angiographic abnormalities in Group A or B vessels.

Extramural venous invasion was histologically detected in 18 cases and 13 of them showed
angiographic abnormalities in Group A vessels among 60 patients. Including cases found in post
operative periods, 14 cases of liver metastasis were presented among 62 patients. Angiographic
abnormalities were found in 11 of them in Group A vessels. Therefore it is thought that there is a high
risk of liver metastasis in cases with angiographic abnormalities in Group A vessels. '

Preoperative angiography is useful in prospecting the invasive depth and in assessing the risk of
liver metastasis of colorectal cancer.
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Table 1 The correlation between angiographic
findings and histologic depth of cancer invasion.

a: All colorectal cancer, 66 cases

62% (sensitivity =49%, specificity=91%), C %
pm & ZWi3 2 L IEZE T 94% (sensitivity = 80
%, specificity=96%), B L et RO -3 D

Table 1b
b: Colon cancer, 38 cases

};;o}ogizgfffraphic A B ¢ b
m, sm 1] ] 0 1
pm 0 0 3 1
ss=a, 1 1 1 0
S=a, 13 11 1 0
si=ai 4 1 0 0

Table 1c

¢ Rectal cancer, 28 cases

Angiographic

~ Angiographic

Histologic & E £ D Histologic ™ o . . D
m, sm 0 0 0 3 m, sm 0 0 0 2

pm 0 0 8 2 pm 0 [\ 5 1

ss=a, 1 3 1 0 ss=a, 0 2 0 0

8§74, 20 19 1 0 $=i, 7 & 0 0

si=ai 6 2 0 0 si=ai 2 1 0 0

Fig. 2a
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Fig. 2 Descending colon cancer (pm)

a: This barium enema shows a small filling defect.

b: Arterial phase of an inferior mesenteric angiogram. There are some ser-
piginous encasement in the terminal potion of the vasa recta (C).

¢: This venous phase film shows the luminal irregularity of the vein in the same
site.
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Fig. 3 Sigmoid colon cancer (s;)

a: This double contrast examination reveals a
tumorus and stenotic appearance of sigmoid
colon.

b : This arterial phase film of an inferior mesenteric
angiogram shows the irregular tapering of the
marginal artery (A).

¢: Venous phase. The venous deficiency or obstruc-
tion of the marginal vein in the same site.

Dxmbas\dsm &35 EEREIITY% (sen- 63% (sensitivity=57%, specificity=88%), B-
sitivity =100%, specificity=97%)TH -7z, A, 5% (sensitivity=43%, specificity=90%), C-
B Ry Shid, MEFINREE LTk 89% (sensitivity==75%, specificity=94%), D-
bsslbETHh o7, HEERISHITIRIEZRIL A- 97% (sensitivity=100%, specificity=97%) T

(34) BAERSE #49% £5%5



38

B oto, I RE28H T 1k A-68% (sensitivity=
50%, specificity=100%), B-71% (sensitivity=
59%, specificity:==91%), C-96% (sensitivity=
83%, specificity=100%), D-96% (sensitivity =
100%, specificity=96%) TH-7tc. #EHEELE
BREOEZRIIAREIBDbhirote, L
L, 20615k -7 S KEEEH T, EZEILA-
60% (sensitivity=53%, specificity=80%), B-
55% (sensitivity=43%, specificity=83%), C-
85% (sensitivity=50%, specificity=89%), D=
specificity =95%C & h {E M 23 B - 7o,

PEAE L7 4 EofRE (k& £3mm 75 12mm)
EOWTRALLREREHRARD LRIl
oot

Fi, FTROMET 2o T BRIk
MTERBsTcDR2HOZTHY, 1HNEER
FHEEE X a, TEIRICE BICARARER D Y
BRI A CRBRAELRTED ORI, $ 5 16T
A M RO B B 1 pm TEIR X C g KA AN EE A%
FELED, BIRCZEIERERRD i
hote, TihbbiiROEBRT Al EEE
BERD b hlsh s,

i R&BERE{L « AR B L RIB-PAEL D=
w55 s, BRRROURECBEL T, Bikix6l
RET N TICEEREAL o [RRREDRD BRI hiR
# - AZR 6 FREIC LB Dbhich o7, Bk
BRHARO S 0B 5 REICRED bhich, 56§/
BB €, BEEE(L-RBAERIFE I, XI8,
PSR E RS bhilc, HEKEL %D 2K
I L b ERIC KA - AZENRE LT 25, ik
DA D 5 G 4 FIIERRE (Rb) TH Y,
TS50 1R BEOERBIZLAEDTHS
7y, Blo 1 ik Prostaglandin E, 23M# B X hu /s
s,

Fio, BRARLEEEICOWTE, KIBRE64H
o, REAKBYLITIL4FE, MBS
FRRIZTTDTHot, 34%H 5H66% % Titl5
WREDY, A-44I, B-56, C-54l, D-14IT
Bote, 6T% N ET4SRED b, A-2141, B-1941,
C-54l, D-0 FITH - fo, ABRFERFEEE T, 33%
DFTEm»an3fEY © 147 pm Th - ic,

SERCTTAE 5 H25H

(35)

EA

589

34% 1 5H66% ¥ TlX s=a,- 6 4, ss=a,- 3 fl, pm
-6HITH STz, 6T%LLLTIE, s;=a-6%l, s=
a,-34%1, ss=a,- 2%, pm-3FITH -7,

HIREE . FEB 245 WiEREo - A
THIP&ER b7 26 (A) ZoFrhhTE
b, GOREGIPAE MR T BRIk (2 X136 2
»ht, MEEEH R, A 2136, B 25 6
THY, CRDRBHBAEh o, 1%0FE
KET 2HREIC L Y AFTRO D 5 EFIC Ik
RIEEEBIZEE 25,

HEB R L OFEBER | a8 96, §F
EBEERLSCED b, Fh¥ TSI iTEE
BrEELI -z bwins, ARFIED® % 2THER
o, FFEE# 8 6, BRI 3 AR D bh,
BT FEEABE L LKKind, B
R R B %245 E61H, FiEBX 16, FiEg
BRI2HICEDHH, RT3, C, Dicix
HEZIFED bR of, i, HRETHIRE
WEBHED18HID 5 B 6 BlichrEB s, 4 flichtis
BEELZD bR, AT FICFES» R4
LicZ ticied, HETEHIREEEEECX 1
B2, 1PICHFEBERSRD bRl
B/ER, 1BOFBKET 2 BEBECLD, A
X OCHEE T BRI S a0 RE 8L\
LE 2D, GEE B LT o8 T IR G 5 4
EFAO LHEBLEE Lo 1T ¥R
W,

z =

BEFEEEZHCOWT  FEE pm L Tick
~, ss Ll kb EE It S FEYELS T5RF
PN BT D 203 e pis T, U
FEHTbss U ExBW T L0120 EIE
ThH., KB+ 5 MmEx, EET2ETL,
BEECB R LHE L ATHBELYEELT
Y53 5, #BCk vasa recta B 3B
B2 iz 2o TEFTL, A¥exBHHE
EDEATHEACEE T 5%, ZOZE A I
FEETH L THIE, vasarecta BEZBD
ik, BRHWCHERE ss Ll EE pm LITFica
FaroEnmgLELbhS, LrL, BEET
DB R PR RENT A LIXEETH B,



590

EEZOBELCOBRBRIOFASXMEL TV

55, FHEOFHE T, vasarecta EFOFHEA
BEROL/AL T2 CELELTWA, 0 BEI
vasa recta REVNKWCHETAEINTH 5.
vasa recta R I XBEEEICEESR T CwBEL R
BTHDT, AhbT<Cicies, LHEIRD B
BENG O (1 ~8cm)ARETH 55, —Bic
KBk ERRI-DBREL, TEFEBLD
LELEE T, it BERAAZ LR, i
i, EALREZTHIBIhSRETEAED B
LOMEBREFRICLY, ALBOERYBDT
5. HFEOREIINNCIY, vasa recta iTlE
WhbRETHRETHECPRAZERB-TW5
B, BEENOOERENEN AT oL EEL
TWABHS SR UR TR SEDIIT
HEELE2 5, $, EBLRALCSHEECTHE
ThB, LEBEEIRDO 1 k52 LEgBE
Ik, 2 ko % vasa recta BiEfHY &% % 7
(Fig. D, LT, HiF¥Yoido = &<, LEB
B#IkD 1 kOB ORERIEBREAT THoL
REEL ) CEXEBLTVELEXLLABDT,
B, C¥HRELK., Z0BFEL Y, BEBOBEE
EEZHOELRIEBREOELR L H~ES &
bELEWERNE ORI, LA, ShiEBET
3, HMELETLMEOE LD O, ELR
PMEWEB LD -7, Livl, &EBE - BEEE s
BIZARIVUBRFFR AN, FEEILss=
allbEEFZ TR ENTETH T,

MEEE I L 228 T1R, CTREEEDLS
CBErO bR T 50Tk, 5MT5
MEXFETHE L bDT, THTELRAX
DOMENRGHL T iew & & A IO RERERH
H5E, s/ Ebs, LrL, KB
BREMLOBEHEE VO T, KEhEEI REE
LR EF A D B3P &, i A M I
RN B e X 5T, B LA EE DY
Bz ozt b, ETELRROME
CREZEBOEALHBALE W EEX OB, %
7z, EEABEEOMACAELTVW55E, B
BERBBLTTHAEBL LT RAHEL
12 a5 (Fig. 1, SEOBFHESTI23I3%LLE

(36)

KB o i i A RE

OEBICThRAEEEI M U T Th o7, &
DT EXEKLPDRE LRECH B, Lichia
C, pmLAT & ss LLERFE T 50 D XEENE
RIBL DA E LT T RIEE e b o L #
Abhd, LarL, AECTRFTREIAHEBE Lz
Wiz bHh, Table 1D X 51 B T flfigssiE
AR 2HFETHZL0—2DFEREE S LR
D,
FEEDINCER L £ 2 bh b MEE T B
b« INBE7REE & RIR - BABIC AT TR Lo R,
BIRIC R » BAZES S\ 2 L IR O 1o
8L @ERT D - 7o, FRAIO K ERIRICAIE BAZE
REBRBNE—BRRTHY, A IBEETH 5.
FREYER L RT3 X 5icino B & L
TEBZEMMEER L b BIROBMHEELS A EL
TeZ ENEFLRD, Tk 5 LTELR-BIR
oK « AEDOELL IR CH oo Z & hikE
W, Xz, BHEREE LB LA, BIREEDS
AN T, [EE D encasement 1T L B MAFBEZS
L2725, iR L D RO K E R ORIz HHE
THOTI s EFELZ I EILY S, LL,
SEOEREE SN T a2 KA T, FTROW
BT affiic XEZR I o, ThboZ &k
b, LATHELT\5EEIRO EHICEERE
MR 5 e E, BIRCEERERERE LT,
BEDE I DPAZERSEA Lz WS, BRLEES
HDOCHAEREL LEZBHZ ENTARETH D,
Tiebb, ERICILEVW A H-TH, FTROBHE
T AWM FBIREIREI TERI VW EE LI LR
B, LichiaoT, Eboh—HoREThEERE
E2WITRELE L bR D, Bk 5 FIchHiHR
BHIBFELLY, 2055 46l EBRE (Rb)
TH-7z. Rb DB, BE-BIRE ek T
EBIME - WERH Y, EAELYZI - #RA
OMHATRRICI DRENEL D D, —BIC TR
BEIRER T, PIROBEHAY BB L LT
DT, ZOFROKEGEOBEREEZHICEEL T
vk, MAERREFIRER L CE cRoRE 2> E
SR BMABEREVIALERE -, B, Rb BB
BT oFEmAEGCEE 2 BB, fHEARRD
FHRE L TEFAORECEZEF L, REAN

HAERSRE 549% ¥5%



235

BINTCDEITD I o T E RN 5.

iR - FEBER L oBFRIowT S@o
BT, BBBROMMMNS »A~3E5
RE—EETHEID, SEFEXRI EINTHZ L
DFEENLH, CEFFIESR I Flic, iz
BEAZSPICED bhic, HhbeTUFIifE
BRBELLZ LS, FLTZALOUAN
FTARC, MEEETAETLRB E2H3hTE
BITHotc, RBEEE2BE, ACFFROBD 527
BisR1160ic, Bt RO B 5 244 3 Filic sk
MIEELIC LITind, Zhbid, BkrmEE
Edd_Ts=a b Cthoicdy, s=a,ll FoiE
Pl48Blb B h, ThbTNTEFEBOLKL
BUWHLETLORTEYTHHLEL2S, ME
B2, EREVGERHEYELS LHFEBNE
HbhsL ik, BEEIETICRE GGG
RITGL e otody, ss, s, s ORI ESE
BigholcbMELT5, Lz b, MEEY
TA LW S hICERNS, 11/27=41% &)
HHECINFEBBRELREELTE D, HiEme
FRCEh o7,

BRE BRI R & 4R T IR 2 5L & Ho 8
L, BRICHEBL-EHREL TV, AT
RIETHIREREBIAFTRCA WSV ENEEH S
nic,

—75, REERBRNC L b, RIET IR EEE
BOEMCHEBN SV LAERIhTE
720D SEIOIKRE T b, BIETHEIL605EFIH18
TEFNC SRR T BIRBIEELAZD bhiz, 2035 H10
PG SRBE L TR Y S FER
EDBIFRMSENC ERTFH E A, T Lid,
HERNCMEEYT R A CHERR S\ 2 L%
B TwsEEL2LND,

MAIMEEFLH D, FEROFARFOZWIC
RO T EnBLRBLT, MEEHFRAMET
DFHEDOFRNTEIC B L EbhD, Ebi,
FEBOFHicRII>Z LI h 5,

R )

1. KBBE62F DA M S S 4+ B L, 4
REABHEAOTR Ot X v, mEEFic &
LEERER L (BWEKE BHBRFTEROXER,

FRLTTAE 5 A258

(37)

EA

591

MAEEFIC X 5 BEREE W OZYMN) iTovT
BT Lic, 36, METHIREES L OHER
EDBRICOWT AR U 7,

2. BREERZEICoOWTIE, WBBBIRLIT 2
A, B, Clwmp B b [EBAE R/ - Pl A
R TH LY, A BEFTRASIIE ss=a,
LiEsZMTrz thicai,

3. BIIRICIZEEREIL « [RERAEE DS, BRIRIZIZR
- PAZER FRREFTRAHE T 2 @RS - 72
P, BT RO HB T 2 A k22 RITRD I hr o o,

4. 60EEBIZX L TREFED~= b+ ) vzt
TVRBTUAT - P ERELICRER, 18FIiIE
RTBIREESBETH -, 05 A KT
BBHHHONIG, BHRSFETHD, HHiZ AN
oz,

S.Hﬁﬁﬁiﬂﬁﬁﬁﬁ%d&%¢uﬂmﬁ
Hbhie, ARG B 527601160 Friz i o
FE LT, BEBETEER60MID 5, HFIETHIRE
RS8P 10 FFEER AR L, M & b
FRCHEBRELENS o1,

DAk, KB o7 ai & S 8 o 2 EiE 2
LIz ERR L 7o,

WERZL2ICHD, EEMEE - o ER—#ic s
BB E T, R o — SRR R S ) S,
BoREERARBREIHCENE LT, 2ok ER
DOE & FFA] S hic ARl R — 0, Bkt
MFEREMRERCE RILBELEFET, LT, BHED
BN R B RE RS E OB IR L 1,

Tk, AWILOEEILHEBEBREFHHEEEES T
BWT#E L.

X 78

1) Strém BG, Winberg T: Percutaneous selec-
tive angiography of the inferior mesenteric
artery. Acta Radiologica 57: 401—411, 1962

2) Boijsen E, Reuter SR: Mesenteric angiogra-
phy in the evaluation of inflammatory and
neoplastic disease of the intestine. Radiology
87: 1028--1036, 1966

3D KFE—EB, 1AM, £FE4, b CBE
OMEGICoWT, BEEREHE 13: 181—191,
1968

4 KFRE—BE . MAFSEwe X 5 KBEBOBIF—5
i & shbic—, AEESM&EE 380 291—294,
1977



592 KB o i AT M

5) EEHIhE . BB MESEENMR, R
#, 16+ 173—182, 1971

6) FFE—, HHEE— ' KEoMmEEEEE, BEER
Hedtig, 21:253—261, 1976

T =L KBEoMEEKE, BEEER U
EEHBFREOMITHIEIC>WT, KIBILMEE, 34
183—200, 1981

8) #kH B MESHC L HEREEREEOIE
BT B ERARAOBIE, BREEARE, 97: 727740,
1932

9 F REEBEcRIABREKoRN
BEEREICOWT—, KMEALFIEE, 37:562—572,
1934

100 H—HE, #r wE, KB, M KBERE
3V 5 A& O i i — 5 IC BETR L & s
wowT—, BiHEAERE 19: 2259—2265, 1986

1) /PR—HE, REBEREL, WIHE, i OISR
LA KBEOFEERZY, i loTkico
T, Therapeutic Research, 8, Suppl 1: 138
—144, 1988

12) PRH{C(E, LB#EE, B F— £EoMnELR
#liz X % arterial portography © Z¥iAI{HfE, H
miEH, 23:111—118, 1978

13) KR, /R, B ORE, . THXBE
Ik 5 BEEFN M E Y 0N —E i EHR S
X 0% o B ok owT—, BEME
3%, 16:1520—1528, 1983

14) kiERE, # wE . THHEBESRERCIBX
BECBRFEERE 8 1#) —HuFioks
—, KIBALMYEE, 39; 237-—246, 1986

15) skigREE:, # =E . THHESREMHCL X
IO BEGEERE (F 28 —RcEEENT
ISR AR T o —, KIBITFIE, 39:327
—336, 1986

16) MR @ MEEHIC X 2 B IS0 Bk

LIFEBOFH, HIM&EE, 88:1452—1456, 1986

Barringer PL, Dockerty MB, Waugh JM, et al :

Carcinoma of the large intestine—A new app-

roach to the study of venous spread. Surg

Gyn Obst 98 : 62—72, 1954

18) Madison MS, Dockerty MB, Waugh JM, et al :
Venous invasion in carcinoma of the rectum-as
evidence by venous radiography. Surg Gyn
Obst 99: 170—178, 1954

19) WHRES, BREEE—, AW, 1 KM
5 BRER £ s X OFE & oBIfRicow
T, BREEEE 14:1122—1126, 1979

20) FEHRE, AREE, HAS%, i ABEoR

17

L

BT iR 50 & iR i B 5 5 B IR B2 g0 B
%8, HAib&RE, 82: 277—283, 1981

21) Talbot IC, Ritchie S, Leighton MH, et al:
Spread of rectal cancer within veins-histologic
features and clinical significans. Am j Surg
141: 15—17, 1981

22) Talbot IC, Ritchie S, Leighton MH, et al:
Invasion of veins by carcinoma of rectum:
Method of detection, histological features and
significans. Histopathology 5: 141—163, 1981

23) /NESCHE © KIBEE o ARR N BY T B ER R
BOBFE, BEEE 80: 1599--1609, 1983

20) B ook KIBRORBHMSHIE, & <l
TREE FEYPLELT, TEEREY 59: 237
—247, 1983

25) &H5E, PILEEA, 47 F, i KR
mFHEBERCBT 5 ERY - FEFEATE
— RS OFE & MBI 2 RN —, HAb2EE,
85:1359—1369, 1984

26) BEkAHE ﬁﬁfﬂ%ﬁkﬁ“ﬁ?E’#Eiﬁ'&tﬁﬁﬁ
B3 5 BRI ER AR 98, A ERE2EE,
622-—646, 1984

27) MEFME, F B XBEESEEAE RO ER KR
BEAIRE, H/LEEAEL 10 803—808, 1987

28) TS, RBE O OE, IIAEHE, i KEEos
MM AR & A SR R oK, KB
RLP98E, 39: 727—734, 1986

29) Hollinshead WH: Anatomy for Surgeons
Volume 2, 475—517, 1971, Harper and Row,
New York

30) PeEEdck C EIR, AESIR, SRISHR, 534955,
1978

31) KEBREOIRSR | KBEEER VR, #8408,
1985, @R, FA
32) WiE GE EHEB W WBaz, b s, B

BRE2ELLTET L EOTHE BEREBRE 39:
154-—161, 1981

33) Steward JA, Rankin FW: Blood supply of the
large intestine. Its surgical considerations.
Arch Surg 26: 843, 1933

34) e & EBOOER ¥ 1E EBoBRR,
HEXKEE, 21:61—73, 1954

35) Bk M, wBE—EE, HEOE, M KIBEEEE
DOBIRATR X O A I EEEE I oWT, KB
85, 32:473—477, 1979

36) M KIBE B kT 5 B ENIRIREFT R
EEMINERESE T 2T, KBRLPIEE, 29: 319
—329, 1976

(38)

AABEMEE $49E F5 5



