
Evaluation of Treatment for Gastric 
Cancer With Liver Metastasis 

KAZUAKI OKUYAMA, MD, KAlCHl ISONO, MD, IEE-KUNG JUAN, MD, SHOlCHl ONODA, MD, 
TAKENORI OCHIAI, MD, YOSHIKAZU YAMAMOTO, MD, YOSHIO KOIDE, MD, AND HlROSHl SATOH, MD 

In 161 cases of gastric cancer with liver metastasis but without peritoneal dissemination, evaluations 
were executed to find effective treatment. The most favorable results with best prognosis were obtained 
in the group receiving gastrectomy + hepatectomy + chemotherapy, followed by gastrectomy + che- 
motherapy, and gastrectomy alone. The most unfavorable outcome was in nonresected cases. Chief 
chemotherapy to be used after gastrectomy was FML (5-fluorouracil (5-FU) + mitomycin C [MMq 
+ lentinan) continuous intra-arterial infusion. Hepatectomy was found to be effective as an active 
measure for tumor reduction in cases of liver metastasis so far as the metastatic lesions are only a few 
scattered ones in both lobes. 
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NTIL several years ago, to detect hepatic metastasis U from the gastrointestinal tract was impossible ex- 
cept through the palpation of hepatomegaly.' However, 
by virtue of the rapid prevalence of echography and 
computed tomography (CT) scanning as well as the 
development of new tumor markers, we can diagnose 
hepatic metastasis even quantitatively before the opera- 
tion without giving any pain to the patients.' Therefore, 
we can often encounter metastatic tumor of the liver in 
daily practice. Some reports concerning the treatment 
of colorectal cancer with liver metastasis had been seen. 
Aggressive treatments with hepatectomy and removal of 
the primary lesion followed by chemotherapy were used 
with acceptable However, in Japan we have 
many patients that have gastric cancer with liver metas- 
tasis that had been reported with especially poor prog- 
n o ~ i s . ~  How to treat these patients has become a major 
problem. 

In the current study, prospective pre- and intra- 
operative selection of patients for various therapeutic 
trials was camed out in order to obtain the best method 
of treatment. 

Materials and Methods 

During the last 24 years, from 1959 to 1982, there 
was a total of 3217 gastric cancer patients receiving 
surgical intervention. Among them, synchronous hepatic 
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metastasis was found in 283 patients. In order to evaluate 
the effect of treatment under the same conditions as far 
as possible, only 16 1 patients without peritoneal dissem- 
ination were discussed. Before 1975, we had 96 such 
patients undergoing laparotomy alone without postop- 
erative chemotherapy being used as the control, as it 
was in the current study. Since 1976 we have selected 
patients for different treatments according to the pre- 
and intra-operative information obtained consisting of 
the grade of liver metastasis and local invasion. 

The following four groups of patients undergoing 
various kinds of treatment were obtained: (1) group I (9 
patients): receiving gastrectomy, hepatectomy and che- 
motherapy; (2) group I1 (2 1 patients): receiving gastrec- 
tomy and chemotherapy; (3) group 111 (35 patients): 
gastrectomy alone; and (4) group IV (96 patients): 
nonresected. 

Prognosis was compared among these subgroups by 
the survival rates calculated by the method of Kaplan 
and Meier.6 

According to The General Rules for the Gastric 
Cancer Study in Surgery and Pathology of Japan,' in 
the current study patients with liver metastasis without 
peritoneal dissemination are defined as POH(+). As to 
the grade of liver metastasis, metastasis limited to one 
of the lobes is defined as H1, few scattered metastases 
(two or three) to both lobes as H2, and numerous 
scattered metastases to both lobes as H3. 

Results 

Szirvival Rate on Presence or Absence of Gastrectomy 

In order to determine whether gastrectomy is valuable 
in improving the prognosis of gastric cancer with liver 
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metastasis or not, the prognosis shown by the Kaplan 
and Meier survival rate curves were compared between 
65 cases of POH(+) receiving gastrectomy and 96 cases 
of POH(+) without gastrectomy as the control group 
(Fig. 1). 

The control group did not receive postoperative che- 
motherapy, and the longest survival time was only 15 
months. However, in the group with gastrectomy six 
cases including one case with the longest survival time 
of 39 months are still living. The Cox-Mantel test’ 
revealed significant difference (P < 0.05) at z = 2.85 
between them, favoring the group with gastrectomy. 

To show the homogeneity of both groups, background 
factors that are considered to affect prognosis including 
distribution of sex and age, grade of liver and lymph 
node metastases, and depth of serosal invasion were 
analyzed by the chi-square test. As shown in Table 1, 
there was no significant difference between the group 
with gastrectomy and the group without gastrectomy in 
all background factors except for significantly (P < 0.0 1 )  
lower incidence of S3 in the former group than in the 
latter group, according to macroscopic depth of serosal 
invasion. 

Arnong 65 cases of the group with gastrectomy, the 
macroscopic depth of serosal invasion was judged as S3 
in 20 cases. In only 5 cases, 25%, was the histologic 
depth of serosal invasion assessed as si (direct infiltration 
to neighboring tissues was observed histologically). Be- 
cause removed specimens with S3 were found to be si 
in only 25% of the cases, patients with si appear to 
account for a low percentage in 55 S3 patients of the 
nonresected group. 

In cases of gastric cancer with liver metastasis, gas- 
trectomy combined with resection of directly infiltrated 
neighboring tissues will solve the problems concerning 
the depth of serosal invasion even in S3 patients as long 
as thley are PO. Consequently, active use of gastrectomy 
is valuable for improving the prognosis in these cases. 

Stirvivul Rates on Presence or Absence 
of Past operut i ve Ch emot herupy 

In order to determine whether tumor reduction itself, 
obtained by gastrectomy. contributed to improved prog- 
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FIG. 1 .  Effect of gastrectomy on gastric cancer patients with hepatic 
metastasis but without peritoneal dissemination. 

nosis in patients with gastrectomy or not, comparisons 
of prognosis were made by classifying gastrectomied 
patients into two groups according to the presence or 
absence of postoperative chemotherapy. The nonresected 
group was used as the control (Fig. 2). 

The distribution of grade of liver metastases, is shown 
in the upper right part of Figure 2. In 30 cases with 
gastrectomy + chemotherapy, H 1 cases accounted for 
30% of the cases, H2 23.3%, and H3 46.7%, as compared 
to corresponding values of 37.1 % for H 1, 45.7% for H2, 
and 17.2% for H3 cases in the group with gastrectomy 
alone. Thus, despite the fact that H3 cases accounted 
for a significantly higher percentage in the group with 
gastrectomy + chemotherapy, the prognosis given by the 
Kaplan and Meier survival rate curve was significantly 
(P < 0.01) favorable in this group with the Cox-Mantel 
test at z = 3.12. 

Between the group with gastrectomy alone and the 
group without gastrectomy, no significant difference was 
seen both in grades of liver metastasis and survival rate 
curves. 

Therefore, gastrectomy alone could not improve prog- 
nosis. Gastrectomy could produce favorable prognosis 
only when it was combined with chemotherapy, showing 
effectiveness of postoperative chemotherapy. 

Then, 30 patients of POH(+) gastric cancer undergoing 
gastrectomy combined with chemotherapy were classified 

TABLE 1. Background Data for the Patients 

Depth of cancerous 
Grade of liver invasion in 

Sex Age (yr) metastasis Grade of lymph node metastasis stomach wall 

M F <40 40-50 :51-60 61-70 >71 HI H2 H3 N(-) NI(+) N2(+) N3,4(+) SO S1 S2 S3 

Gastrtxtomy 50 15 0 12 18 21 14 22 24 19 1 12 33 19 2 4 39 20 
40 0 4 37 55 Nonresectable 73 23 5 13 28 39 11  36 29 31 1 10 45 

Statistical test NS NS NS NS P < 0.01 

H1: metastasis limited to one of the lobes; H2: a few scattered me- 
tastases to both lobes; H3: multiple metastases to both lobes; N(-): no 
suspected lymph node metastasis by the macroscopic examination; 
NI(+): metastasis to Group I lymph nodes; N2(+): metastasis to Group 

11 lymph nodes; N3,4(+): metastasis to Group 111 and IV lymph nodes; 
SO: no serosal invasion; SI: suspected serosal invasion; S2: definite serosal 
invasion; S3: invasion to contiguous structures. 

NS: not significant; chi-square test; P; Fisher’s exact probability test. 
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FIG. 2. Effect of postoperative chemotherapy on gastric cancer 
patients with hepatic metastasis but without peritoneal dissemination. 

into continuous intra-arterial infusion group in which 
the main postoperative chemotherapy was continuous 
intra-arterial infusion and systemic chemotherapy. The 
main chemotherapy was MFC (MMC [mitomycin C] 
+ 5-fluorouracil [ 5-FUI + cytosine arabinoside [Ara-C]) 
treatment. Between these two groups, comparisons of 
the prognosis were made as shown in Figure 3. The 
continuous intra-arterial infusion group had 15 patients 
(solid line) and the systemic chemotherapy group also 
had 15 patients (dotted line). Between these two groups 
the Cox-Mantel test revealed no significant difference in 
the Kaplan and Meier survival rate curves at z = 0.106. 

However, the distribution of grades of liver metastasis, 
shown in the right upper part of Figure 3, revealed that 
H3 cases accounted for 60% in the continuous intra- 
arterial infusion group and 26.6% in the systemic che- 
motherapy group. Because the percentage of H3 cases 
was significantly higher (P < 0.05) in the continuous 
intra-arterial infusion group, this kind of postoperative 
chemotherapy can be considered as an effective method. 

Continuous Intraarterial Infitsion Therapy and 
Method of Administration 

Protocol of continuous intraarterial infiision: In order 
to determine the effect of continuous intra-arterial in- 

% 
100 n? grade of liver metastasis 

13 ,HI Hz H3 
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m@& 1-* 

*P<0.05 
Cox-Mantel Test 
z=O 106 (N.S.) 

Time after operation(m0nths) 

FIG. 3. Effect of postoperative continuous intra-arterial infusion 
therapy on gastric cancer patients with hepatic metastasis but without 
peritoneal dissemination. 

fusion therapy for liver metastasis, two groups of intra- 
arterial infusion using different drugs and different ad- 
ministration methods were studied and their prognosis 
was compared. 

Usually, at our department, the intra-arterial infusion 
was performed by the protocol as shown in the lower 
part of Figure 4. Namely, 5-FU + MMC (FM) contin- 
uous intra-arterial infusion was used consisting of 5-FU 
1000 mg/week given on consecutive days and 10 mg of 
MMC (mitomycin C) as one shot intra-arterial once a 
month. However, many patients whose general condi- 
tions worsened during the course of FM continuous 
intra-arterial infusion had a poor prognosis. Therefore, 
a method consisting of continuous intra-arterial infusion 
of 5-FU given every other week combined with an 
immunostimulant to enhance immunity was used. We 
therefore devised a protocol of FM treatment that 
substitutes bleomycin (BLM) in BM therapy of Miya- 
mot0 et ~ 1 . ~  by 5-FU combined with daily intra-arterial 
infusion of lentinan, which can be administered intra- 
venously. This activates the hepatic reticulo-endothelial 
system by direct infusion into the hepatic artery and 
produces an anti-cancer effect through the combined 
use of an antitumor agent. This protocol is shown in 
the upper part of Figure 4 as FML continuous intra- 
arterial infusion. 

By this protocol of FML continuous intra-arterial 
infusion, lentinan should be given daily for a total dose 
of 20 mg per week. The dose of 5-FU was 1000 mg per 
week. On the seventh day after administration of 5-FU, 
10 mg of MMC should be, given as a one shot intra- 
arterial injection. These constitute one course. At least 
four courses of treatment should be given for an extended 
period in each patient. 

Prognosis following continuous intra-arterial infusion: 
Continuous intra-arterial infusion was performed on 15 
patients with POH( +) gastric cancer having gastrectomy, 
including 7 patients undergoing FM continuous intra- 
arterial infusion and 8 patients undergoing FML contin- 
uous intra-arterial infusion (Fig. 5). 

The FM group and FML group were compared in 
terms of prognosis as determined by the survival rate 
curves of Kaplan and Meier. The generalized Wilcoxon 
test' revealed a significant difference (P < 0.05) at z 
= 2.32 favoring the FML group. 

As far as the distribution of grade of liver metastases 
was concerned, no significant difference was seen between 
these two groups. 

One patient, a 65-year-old man, presented with gastric 
cardia cancer with liver metastasis (Fig. 6) and had 
excellent results after continuous intra-arterial infusion. 
Gross findings at laparotomy revealed the primary lesion 
located at the posterior wall of the cardia belonging to 
PO, S2, and N2. There were three metastatic lesions as 
demonstrated by preoperative CT scan shown in the left 
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FIG. 4. A protocol of continuous intra-arterial infusion therapy. 

lower part of Figure 6. Two lesions of 5.4 X 5.0 cm and 
3.9 X 3.9 cm in size, respectively, were detected in the 
right lobe, whereas the remaining lesions, 7.5 X 7.0 cm 
in size, occupied the entire left lateral segment. All three 
metastatic lesions were confirmed at operation. 

As the metastatic lesions in the lateral segment was 
judged to be resectable, lateral segmentectomy was added 
to total gastrectomy combined with extensive lymph 
node dissection. 

In order to give selective continuous intra-arterial 
infusion postoperatively for the metastatic lesion of the 
right lobe, a catheter for continuous intra-arterial infusion 
was inserted into the common hepatic artery through 
the gastroduodenal artery. 

Using the protocol of FML continuous intra-arterial 
infusion shown in Figure 4, 25,000 mg of 5 -W,  80 mg 
of MMC, and 8000 mg of lentinan were administered 
for a period of 10 months. The catheter containing the 
continuous intra-arterial infusion was then extracted 
spontaneously. One month after the operation, margins 
of two metastatic lesions remained in the right lobe. 
These lesions, possessing irregular borders and marked 
with sin arrow in the preoperative CT scan (Fig. 6), were 
found to be stabilized. Measurements by planimeter at 
this time revealed reduction of 16.4% for large-sized 
tumors and 23.5% for small-sized tumors. Five months 
later, 80% and 90% reduction were observed for large 
and small tumors, respectively. No measurable metastatic 
lesion was revealed by CT scan at 10 months after 
operation. 

However, recurrence occurred at the distant lymph 
nodes (left cervical and left axillary nodes) 1 year and 3 

months after treatment and metastases to bilateral lungs 
developed 2 years later, from which the patient died 2 
years and 3 months after operation. 

Pathologic section of the remaining right lobe at 
autopsy revealed only one or two small metastatic 
lesions, 0.5 X 0.5 cm in size, indicating the excellent 
effect of continuous intra-arterial infusion for liver met- 
astatic lesions. 

Survival Rate After Gastrectorny 
Simultaneous hepatectomy was performed in combi- 

nation with gastrectomy in nine cases of gastric cancer 
with synchronous liver metastasis as shown in Table 2. 

There were three H1 cases, four H2 cases, and two 
H3 cases. 

As to the three H1 cases, the primary lesion required 
subtotal gastrectomy in Case 1 and total gastrectomy in 
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FIG. 6. Presentation of a case, a 65-year-old man, with a diagnosis of gastric cancer with liver metastasis. He received continuous intra-arterial 
infusion with FML for 10 months aAer operation. Following spontaneous extraction of the intra-arterial catheter, intravenous systemic 
chemotherapy of MFC accompanying oral UFT 300 muday ( U n  containig futraful (IT) 300 mg and uracil 672 mg) and bestatin 30 mg/day 
[3-(R)-amino-(S) hydroxy-phenylbutanoyl-(S)-leucine] were administered. Because lymph node recurrence at left cervical area was observed 18 
months after operation, linac 4000 rad and fast neutron 910 rad were irradiated at that area. 

Cases 2 and 3. Hepatectomy was performed in the 
posterior inferior segment in Case 1 and in the lateral 
segment in Cases 2 and 3. In all of these cases radical 
resection could be performed. 

In each of the four H2 cases there were a few scattered 
metastatic lesions in the right lobe with the longest 
diameter more than 4.0 cm. Therefore, lateral segmen- 
tectomy was performed in Cases 4, 5, and 6 for tumor 
mass reduction. As the postoperative chemotherapy 
Case 4 received MFC treatment 20 times, followed by 
one shot intravenous injections of 10 mg MMC once 
every 3 months. This case was under the oral adminis- 
tration of tegafur (masked compound of 5-FU). 

In Cases 5 and 6, a catheter for continuous hepatic 
intra-arterial infusion was inserted during operation and 
FML continuous intra-arterial infusion was performed 
for metastatic lesions in the remaining right lobe. 

In Case 7, in which the patient had only relatively 
small superficial metastatic lesions (one lesion of 1.4 
X 1.4 cm in the medial segment and the other of 1.6 
X 1.8 cm in the anterior-superior segment), both lesions 
were removed completely. However, the possible pres- 
ence of micrometastatic lesions that had not been de- 
tectable even by intra-operative echography was sus- 
pected. A catheter for continuous hepatic intra-arterial 
infusion was therefore inserted during operation to 
perform FML continuous intra-arterial infusion post- 
operatively. 

Regarding the two H3 cases (Cases 8 and 9), the 
metastatic lesion in the lateral segment was extremely 
large in size (13 X 12 cm in Case 8 and 14 X 13 cm in 
Case 9). In both of these cases lateral segmentectomy 
was added to total gastrectomy for tumor reduction as 
far as possible. Moreover, in  Case 8 the catheter for 
continuous intra-arterial infusion was inserted into the 
hepatic artery during operation and intra-arterial infusion 
was performed postoperatively. 

Looking into the prognosis of these nine cases having 
undergone hepatectomy simultaneously with gastrec- 
tomy, one (Case 3) of the three HI cases expired at 5 
months after operation, when liver metastasis to the 
right lobe occurred, possibly due to the fact that tumor 
in this case was si with direct infiltration to the pancreas. 
However, Case 1 and Case 2 have been maintained 
alive for 1 year and I months for the former case, and 
for 8 months for the latter case. 

In Cases 4, 5 ,  and 6, all of which were H2 cases, 
metastatic lesions in the remaining right lobe were 
reduced remarkably by postoperative chemotherapy. 
Case 4 has been maintained well for 3 years and 3 
months and Case 6 for 1 year after operation. 

Case 5 is the case presented in Figure 6. Even though 
metastatic lesions in the liver were well controlled, the 
patient died from metastases to both lungs at 2 years 
and 3 months after operation. 
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TABLE 2. Cases Receiving Resection Both of Gastric Cancer and Hepatic Metastasis 

2503 

Primary 
lesion 

Case Age & hepatic gastric 
no. sex metastasis cancer* 

Grade of of 

Pathologic findings of the specimen 

Cancer cell 
invsion 

Depth of into lymph 
cancerous vessels and 
invasion Grade of the veins 

Location of Operative logic stomach node stomach 
Histo- in lymph of the 

hepatic metastasis method uattern wall metastasis wall Outcome 

HI M 62 
' M  

2 ;  HI MA 

3 ;  HI C 

4 :  H2 C 

5 ;  H2 C 

6 ;  H2 C 

H2 A 74 
7 M  

8 ;  H3 MC 

9 ;  H3 MC 

QT 4.5 X 4 Pg + S6 

Tg + S3 

Tg + S2.3 

0.8 X 0.5 

0 9  3 X 3 

3 X 3 Tg t S2.3 

Tg + S2,3 4 X 3 

Pg + S4S8 

Tg + S2,3 

Tg + S2,3 

1.4 X 1.4 

I3 X 12 
QQ% 

I4 X 13 

tub I 

tub2 

tub1 

pap 

Pap 

Por 

tub1 

tub2 

tubl 

ss 

se 

si 

se 

ss 

se 

sm 

se 

ss 

Alive (I 3 mo) 

Alive (8 mo) 

Died (5 mo) 

Alive (40 mo) 

Died (27 mo) 

Alive (12 mo) 

Died (3 mo) 

Died (5 mo) 

Died (2 mo) 

Thi: stomach is separated into the upper (C). middle (M), and lower 
(A) podions by drawing lines between the corresponding trisecting points 
on the greater and lesser curvatures. 

t nl(+): metastasis to Group I lymph nodes; n2(+): metastasis to 
Group I1 lymph nodes. 

$ (+): minimal invasion; (++): intermediate invasion; (+++): severe 
invasion. 

Pg: partial gastrectomy; Tg: total gastrectomy; S6: hepatectomy of 

Thle patient of Case 7 died at 3 months after operation 
from unknown causes with no improvement in general 
condition. The death was possibly due to old age. 

In H3 cases, despite postoperative chemotherapy with 
continuous intra-arterial infusion as the main therapy, 
patients died at 5 months (Case 8) and 2 months (Case 
9) after operation. 

Consequently, it is advisable to confine indication of 
simultaneous hepatectomy in gastrectomy to cases with 
histologic depth of primary lesion up to se (cancer cells 
are present on the serosal surface and exposed to the 
peritoneal cavity) and grade of liver metastasis up to H2. 

The survival rate curves of 9 patients receiving gas- 
trectomy + hepatectomy + chemotherapy for gastric 
cancer with synchronous liver metastasis were compared 
with that of 2 1 undergoing gastrectomy + chemotherapy 
and 35 undergoing gastrectomy alone in Figure 7. A 
better prognosis was obtained for the gastrectomy + hep- 
atectomy + chemotherapy group (thick solid line) than 

posteror inferior segment; S3: hepatectomy of lateral inferior segment: 
S2,3: hepatectomy of lateral segment; S4: hepatectomy of median seg- 
ment; S8: hepatectomy of anterior superior segment; tubl: tubular ad- 
enocarcinoma, well-differentiated type: tub2: tubular adenocarcinoma, 
moderately differentiated type: pap: papillary adenocarcinoma; por: 
poorly differentiated adenocarcinoma; sm: tela submucosa; ss: tela sub- 
serosa; se: cancer cells present on the serosal surface and exposed to the 
peritoneal cavity; si: cancer cells infiltrating the neighboring tissue. 

the gastrectomy + chemotherapy group (thin solid line) 
and the gastrectomy alone group (dotted line). the 
difference being statistically significant (P < 0.0 1) at 
z = 2.1 and 2.71, respectively. 

As to the grade of liver metastasis, the chi-square test 
revealed no significant difference among the three groups. 

Therefore, we believe that the effective treatment for 
gastric cancer with synchronous liver metastasis is a 
gastrectomy with radical lymph node dissection, com- 
bined with hepatectomy to remove the metastatic lesions 
for tumor reduction, and postoperative chemotherapy 
with continuous intra-arterial infusion. 

Discussion 

Gastrectomy for the treatment of gastric cancer with 
liver metastasis was reported by Hoshino" and Itoh" 
who compared the prognosis of patients having under- 
gone gastrectomy with that of patients not undergoing 
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FIG. 7 .  Effect of hepatectomy in gastric cancer patients with hepatic 
metastasis, but without peritoneal dissemination. 

resection. Beneficial effects were obtained in patients 
receiving gastrectomy. Statistical analysis for comparison 
of survival rates, however, was not carried out by them. 
We also have experienced the same beneficial effects 
among our patients. A stratification of gastrectomied 
patients into those with and without chemotherapy 
revealed that gastrectomy without chemotherapy cannot 
prolong the survival time of the patients, as compared 
with the nonresected. We believe that temporary bene- 
ficial effects, such as allowing oral intake and the control 
of pain or bleeding, can be obtained by gastrectomy 
without chemotherapy. However, the residual cancerous 
mass. including hepatic metastasis and lymph node 
metastasis, can rapidly grow after the surgical invasion 
to suppress the defense mechanism of the patient. Sig- 
nificant improvement in the survival time of patients 
with gastrectomy, compared with nonresected cases, has 
not occurred. Furthermore, if the residual cancer cells 
are too massive for control by anti-cancer chemotherapy, 
tumor cells can easily proliferate and the tumor can 
recur. We believe that to treat this disease, it is essential 
to reduce the size of the cancer cells as much as possible, 
so that chemotherapeutic agents can have some effects. 
Based on this consideration, we have performed radical 
gastrectomy with extensive lymph node dissection and 
hepatectomy in order to remove metastatic lesions. 
Using intra-operative echography, we can completely 
remove liver metastatic lesions in H I cases, even in H2 
cases with metastasis located at the lateral segment or 
marginal portion of the liver. In our series the survival 
rate can be improved when hepatectomy is combined 
with radical gastrectomy, so long as liver metastatic 
lesions remain those of H2 cases. 

Our data revealed that chemotherapy through the 
intra-arterial route is unable to contribute to a significant 
prolongation of survival time in comparison with therapy 
through the systemic route. The grade of liver metastasis 
is significantly ( P  < 0.05) higher in patients receiving 
intra-arterial infusion than in those receiving systemic 

administration. We believe that for the treatment of 
residual metastatic lesions in the liver, continuous intra- 
arterial infusion through the hepatic artery, so that anti- 
cancer agents can selectively reach the lesion, is effective 
in reducing tumor mass and side effects of the drugs. 
Tumor reductive hepatectomy performed on patients 
with H2 liver metastasis does not induce rapid growth 
of the lesions in the remaining liver; remarkable reduc- 
tion in tumor size can occur as long as chemotherapy 
is added. especially by the intra-arterial route of admin- 
istration. The effectiveness of chemotherapy depends on 
the drug and the way of administration. We proposed a 
method with reference to BM therapy of Miyamoto et 
d9 for pulmonary metastasis of uterine cervical cancer. 
We used 5-FU instead of bleomycin because all of our 
patients had adenocarcinoma. In addition, lentinan is 
added to constitute the SFU-MMC-lentinan (FML) reg- 
imen for our continuous intra-arterial infusion. Lentinan 
is a polysaccharide that has a host-mediated antitumor 
eflect and no direct cytocidal function.'* It can restore 
cell-mediated immunity after suppression caused by 
tumors or by administration of chemotherapeutic 
agents.') We use lentinan in our continuous intra- 
arterial infusion in the immediate postoperative period, 
as the surgical invasion frequently jeopardizes the pa- 
tient's defense mechanism. In order to obtain an anti- 
tumor effect by enhancement of the defense mechanism 
in the tumor-bearing host through the thymus and 
lymphatic system, and to obtain potentiated tumor 
reducing effects similar to those reported by Satoh et 
al., l4 our department uses endoscopic topical infusion 
of BCG-CWS (bicolor guaiac cell wall skeleton). We 
administer lentinan intra-arterially into the liver, in 
combination with the anti-cancer agents 5-FU and MMC, 
so as to obtain lentinan concentrations at very high 
levels within the liver metastatic lesions. 

Potentiation of antitumor effects by combining len- 
tinan with other anti-cancer agents was demonstrated 
by Shiio et ul. in animal  experiment^.'^ We report here 
that using lentinan in continuous intra-arterial infusion 
is effective in potentiating the anti-tumor effect of the 
drugs and in prolonging survival time of the clinical 
cases. 

Conclusions 

Evaluations were executed to obtain effective treatment 
for gastric cancer with synchronous liver metastasis with 
the following results: ( 1 )  subjects were divided into four 
groups: Group I consisting of cases receiving gastrectomy 
+ hepatectomy + chemotherapy, Group I1 gastrectomy 
+ chemotherapy, Group Ill gastrectomy alone, and 
Group 1V nonresected cases. The prognosis was com- 
pared by survival rate curves according to the method 

Edward
高亮

Edward
高亮

Edward
高亮

Edward
线条

Edward
线条

Edward
高亮

Edward
高亮

Edward
打字机文本
肝切除術

Edward
打字机文本
胃切除術



No. 10 TREATMENT FOR GASTRIC CANCER - Oktiyama et al. 2505 

of Kaplan and Meier. The prognosis was in the order 
of Group I > Group I1 > Group 111 > Group IV. Between 
Group I and any of the other groups, a statistically 
significant difference was seen; (2) Immunochemical 
treatment using FML continuous intra-arterial infusion 
was used for chemotherapy after gastrectomy and was 
proven effective for improving prognosis; and (3)  When 
hepatectomy was carried out at the same time as gas- 
trectomy, radical excision was recommended for H 1 
cases. Moreover. even in H2 cases, hepatectomy was 
found to be effective for improving prognosis by reducing 
tumor mass as much as possible, followed by immuno- 
chemical treatment using postoperative intra-arterial 
infusion as the main treatment. 
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International Symposium: The Genetics of Development 

Honey Harbor, Ontario, Canada, September 29-October 3. 1985 

The Ontario Cancer Institute, The Hospital for Sick Children, and the 
Faculty of Medicine, University of Toronto, are jointly sponsoring this 
symposium, which will be held in Honey Harbor, Ontario, Canada. Symposia 
topics will include: genomic rearrangement and development; genetic disorders 
of development; genetic manipulation of development; genes, development 
and cancer; and gene amplification and development. In addition to 30 invited 
speakers, there will be space for 200 additional participants to present data in 
poster sessions. The deadline for registration and submission of abstracts is 
July I, 1985. For further information contact: Mrs. Stellis Robinson, Sym- 
posium Coordinator, Ontario Cancer Institute, 500 Sherboume Street, Toronto, 
Ontario, Canada, M4X 1K9. Telephone 416, 924-0671, Ext. 5125. 
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