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There are many patients suffering from 
the rectal carcinoma after abdominoperineal 
resection. The ra tes of the recurrenc~ in most 
of the series are 3 - 37 % (1, 2, 3); Recently, 
many reports about CT diagnosis for the re­
currence have appeared, but almost all of 
them have discussed the diagnosis for the 
existence of tl].e recurrence after the opera-
tiorı (( 5, 6; 7); B{lsid~g, ther~ ar~ no articles 
predicting; the recurrence of the resected pa­
tients preoperatively. Under the presentdt­
cumstances, · we have a few modalities to 
diagnose the cancer invasion to the outside 
of the rectum (8}. If the recurrence could be 
forecasted preoperatively, we would be ab le 
to cope with the recurrence by more radical 
resection, postoperative local radiation (9) 
and chemotherapy. Thus in this report we 
tried to predict the ineidence of the recur­
rence on postoperative cases in the course of 
the follow up period. 

MATERIALS and METHODS 

Preoperative inferior mesenteric angio­
graphy was performed on 41 cases with rec­
tal carcinoma (except anal carcinoma) from 
June 1980 to July 1987. The male 1 female 
ratio was 25 to 16 and patients ranged in age 
from 29 to 75 (mean, 58.4 years of age). Ab­
dominoperineal resection was performed on 
33 cases. 5 of them had hepatic metastasis. 
Colostomy only was performed on the other 
8 cases due to severely invading tumor and 
1 or hepatic metastasis. Except for 5 resected 
cases with hepatic metastasis, 28 cases with­
out hepatic metastasis were \followed up 
until March 1988. 

The inferior mesenteric angiography was 
performed 30 see. after administration of 
Prostaglandin Eı dissolved in lOml of physi­
ological saline solution into .the inferior me­
senteric artery. As a centrast medium, 10-
15ml of 76 % Urographin was injected at a 
ra te of 4 - 6ml 1 see .. 

The film program setting was 2 films 1 
see. x 3 seconds, 1 film 1 see. x 4 seconds 
and 5 films 1 see. x 10 seconds. The rectum 
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was inflated by using an inserted Nelaton 
catheter in order to recognize the location of 
the carcinomcı.. 

Taki:ı"ı.g into con~ideration our classifi­
cationöfangiographic findings of carcinoma 
of.the colon (10), angiographic findings were 
classified into 4 graups as follows (Fig. 1): 

AG-A3, occlusion and 1 or encasemeiı.t 
up to the first branches (right and 1 or left 
branches) of the superior rectal artery, si­
milar to the margirral artery (Fig. 2); 

AG-A2; above mentioned abnormal fin­
dings .up to the second branches (small 
branches·of the first branch) of.thesuperior 
rectal artery, similar to vasa recta (Fig. 3); 

AG-Al, abnormal findings on the third 
branches within the rectal wall of the supe­
rior rectal artery (Fig. 4); and AG-AO, no ab­
normal findings on the arterial system are­
und the rectum: 

According. to these angiographic dassifi~ 
cations, 1) The incidenc~. rates of postope­
rative recurr,erıce were studied 'during. the 
follow-up period,. and· 2) Angiog:taphic .fin­
dings were compared with histological ad­
ventitial invasion, venous and lymphatic in­
vasion within the rectal wall. 

Fig 1. Anatamy of the Super~ior Rectal Artery 

Superior Rectal Arteıry~-'-'------,-
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Fig. 2 AC -A3 

a) 'Daritun "Enema 

Fig. 3. AG -A2 

a) Barium Enema b) 

T ABLE 1 : Recurrence after 

Cas es Resected cases 
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which abdomi-

4 cases 
%). The re­

metastasis were 2 
cas es in AG-A3 res-

In the couı·se of the 
28 resected cases without 
recurrence 
of 4 cases , in 3 cases 
of 12 cases of AG-A2 and 5 cases 
out of 10 cases of AG-A3. 

These data are summarized in Table 1. 
Operation 

Recurrence 
without hepatic metastasis 

AG - /1.0 2 2 (1 

A~-~4~~~~~~~.~~~~~~~~~~-~:~• ~~~~~~l~S - -~ 
A2 ~- 15 _12 (8_0.0) _ 3 9- 52 months (mean; 32 3) 

AG A3 20 10 5 5-26 months 

r~~- 2. .. ·~~·~· , 

-----~~~-~. -~~~~~ (%) -~~--· ~~J 
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T ABLE 2 : Comparison of Angiographic Findings with Histologicai lnvasion 

AG- AO 2 

AG- A1 4 ·ı (25.0) 

AG -A2 12 4 (33.3) 

AG- A3 10 5 (50.0) 

Total 28 i o (35.7) 

The 2 cases of AG-AO showed no adven­
titial and lymphatic invasionr but one case 
(50.0 %) showed venous invasion. Out of4 
cases of AG-Al, adventitial invasion was 
seenin one case (25.0 %), venous and lymp­
hatic invasion were notedin 2 cases (50.0 %) 
respectively. Out of 12 cases of AG-A2, ad­
ventitial invasion was identified in 4 cases 

venous invasion in 7 cases (58.3 %) 
and lymphatic invasion in 6 cases (50.0 
Out of 10 cases of adventitial in·· 
vasion was notedin 5 cases (50.0 %), venous 
invasion in 7 cases %) and lymphatic 
invasion in 7 cases (70.0 

All data can be seenin Tab le 2. 

DISCUSSION 

Since many patients are suffering from 
postoperative recurrence of rectal carcino­
ma, it is very important to predict preopera~ 
tively the possibility of the recurrence of rec­
tal carcinoma after 

According to the advancement of the car­
cinoma from the mucosa to 
tissues around the the angiographic 
dassifications were made up into AG-AO, 
AG-Al, AG-A2 and AG-A3, Concerning the 
resectability of the careinamar all cases of 
AG-AO and AG~Al were removed and they 

2 (50.0) 2 (50,0) 

7 (58,:3) 6 (50.0) 

7 (70,0) 

15 (53,6) 

had no hepatic metastasis. Twelve cases 
(80.0 %) out of 15 cases of AG-A2 and 10 
cases out of 20 cases of AG-A3 had 
no hepatic metastasis and were resected. 
Taking hepatic metastasis in to considera-

t.he resectability is a littie higherr in 14 
cases (93.3 %) of AG-A2 and in 13 cases (65.0 
%) of AG--A3. This is due to the develop­
ment of methods. Recently in 
Japan, hepatic metastasis has been actively 
treated by transcatheter arterial enıboliza··· 
tion and enudeation of tumors (111 

Therefore hepatic metastases are not parti­
cularly the ca use of unresectability. 

AH frıe 28 resected cases were followed 
up until March 1988. During the follow··up 
period, ilıe recurrence w as found in one case 
(25.0 %) of AG-Alr in 3 cases (25.0 %) of AG­
A2 and in 5 cases (50.0 %) of AG-A3, respec­
tively. There has been no recurrence in the 
cases of AG~Ao. Considering tJıe location of 
angiographic findings on tributaries of the 
superior rectal artery of the intra-or extra-­
rectal wall, the rafe of recurrence of the for-­
mer groups, AG-AO and AG-Alr was 16.7% 
(one case out of 6 cases) in contrast to 36.4% 
of the latter groupsr AG-A2 and AG-A3 (8 
cases out of 22 cases). So there is a definite 
correlation between the angiographic fin­
dings and postoperative recurrence, About 
the time of diagnosis for the recurrence, one 
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recurred case of AG-A1 was 23 months. It 
was 9 to 52 months (mean; 32.3 months) in 3 
cases of AG-A2 and 5 to 26 months (mean; 
11.6 months) in 5 cases of AG-A3. In regard 
to the form of recurrence at the time of diag­
nosis, one case of AG-AO was local recur­
rence. Out of cases of AG-A2, two showed 
local recurrence and one was hepatic metas­
tasis. Among 5 recurred cases of AG-A3, 
four showed carcinomatous peritonitis and 
only one had local recurrence. The rates of 
local recurrence to all forms of recurrence of 
AG-A1, AG-A2 and AG-A3 are 100 %, 66.7 
% and 20.0 %. Accordingly, in the cases of 
AG-A2 and AG-A3, cancer would undoub­
tedly invade surraunding tissues around the 
rectum more deeply. According to Igarashi's 
study about the mode of formatian of local 
recurrence for rectal carcinoma (13), the ca­
uses of local recurrence are as follows: 
lymphatic stream (41.0 %), external surgical 
surface (23.0 %), implantation (3.3 %), anal 
stump (1.6 %), venous stream (1.6 %) and 
unclassified (29.5 %). Therefore the major 
causes of local recurrence are lymphatic and 
adventitial invasions. Igarashi's rate of local 
recurrence caused by venous invasion is 
very low, 1.6 %, and it is supposed that ve­
nous invasion might be related to hepatic 
metastasis more closely as suggested in the 
report of the author about the correlation 
between angiographic venous invasion and 
hepatic metastasis for colon carcinoma (14). 
Accordingly we could decide that the main 
causes of recurrence are venous invasion, 
adventitial and lymphatic invasions. Also 
we need to know more about the correla­
tions between histological and angiographic 
findings. In comparison of the angiographic 
classifications with histological invasions, 
angiographic findings and adventitial inva­
sion are well correlated, their rates are O % 
in AG-AO, 25.0 % in AG-A1, 33.3 % in AG­
A2 and 50.0 % in AG-A3. Regarding the 
comparison between angiographic findings 
and lymphatic invasion, the rates are O % in 
AG-AO, 50.0 % in both AG-A1 and AG-A2, 
and 70.0% in AG-A3, indicating relative cor­
relation. As to the angiographic findings 
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compared to venous invasion, there is a dis­
tinct difference from adventitial and lym­
phatic invasion. The rate of AG-AO is 50.0 %. 
Furthermore the rates of AG-A1, AG-A2 and 
AG-A3 are 50 %, 58.3% and 70.0 %. The re­
ason for venous invasion in the cases of AG­
AO might be due to the trend to dilate rectal 
venous system due to stasis. We plan to 
study the correlation between angiographic 
findings and venous invasion related to he­
patic metastasis. 

When abnormal findings are noted in 
extrarectal tributaries of the superior rectal 
artrery on preoperative angiogram, the pos­
sible recıırrence rate is 36.4 %. Especially, in 
the case of abnormal findings in the branch 
of the superior rectal artery (AG-A3), the 
rates of histological adventitial, venous and 
lymphatic invasions are 50.0 %, 70.0 % and 
70.0 %, respectively, and the recurrence oc­
curs in 50.0 % of the cases. As to AG-A1 and 
AG-A2, the recurrence rate is the same, 25.0 
%, and there is no significant difference in 
the comparison of histological adventitial, 
venous and lymphatic invasions between 
AG-A1 and AG-A2, 25.0 % and 33.3 % in ad­
ventitial invasion, 50.0 % and 58.3 % in ve­
nous invasion, and 50.0 % and 50.0 % in 
lymphatic invasion, respectively, although 4 
cases of AG-A1 is a small number. Because 
of high rates (over 50.0 %) of venous and 
lymphatic invasion evenin the patients with 
minimal angiographic findings in all stages 
of the rectal carcinoma should be resected 
more radically and regional lymph nodes 
should be dissected completely. In every 
case, postoperative local radiation (9) and 1 
or chemotherapy should be done quite soon 
after surgery. 
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