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Abstract

AIM: To investigate the effect of surgery and chemo-
therapy for gastric cancer with multiple synchronous
liver metastases (GCLM).

METHODS: A total of 114 patients were entered in this
study, and 20 patients with multiple synchronous liver
metastases were eligible. After screening with preop-
erative chemotherapy, 20 patients underwent curative
gastrectomy and hepatectomy for GCLM; 14 underwent
major hepatectomy, and the remaining six underwent
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minor hepatectomy. There were 94 patients without ag-
gressive treatment, and they were in the non-operative
group. Two regimens of perioperative chemotherapy
were used: S-1 and cisplatin (SP) in 12 patients, and
docetaxel, cisplatin and 5-fluorouracil (DCF) in eight
patients. These GCLM patients were given preoperative
chemotherapy consisting of two courses chemotherapy
of SP or DCF regimens. After chemotherapy, gastrec-
tomy and hepatectomy were preformed. Evaluation of
patient survival was by follow-up contact using tele-
phone and outpatient records. All patients were as-
sessed every 3 mo during the first year and every 6 mo
thereafter.

RESULTS: Twenty patients underwent gastrectomy
and hepatectomy and completed their perioperative
chemotherapy and hepatic arterial infusion before and
after surgery. Ninety-four patients had no aggressive
treatment of liver metastases because of technical dif-
ficulties with resection and severe cardiopulmonary
dysfunction. In the surgery group, there was no toxic-
ity greater than grade 3 during the course of chemo-
therapy. The response rate was 100% according to the
Response Evaluation Criteria in Solid Tumors Criteria.
For all 114 patients, the overall survival rate was 8.0%,
4.0%, 4.0% and 4.0% at 1, 2, 3 and 4 years, respec-
tively, with a median survival time (MST) of 8.5 mo
(range: 0.5-48 mo). For the 20 patients in the surgery
group, MST was 22.3 mo (range: 4-48 mo). In the 94
patients without aggressive treatment, MST was 5.5
mo (range: 0.5-21 mo). There was a significant differ-
ence between the surgery and unresectable patients
(P = 0.000). Three patients in surgery group were still
alive at the end of the cut-off date.

CONCLUSION: Perioperative weekly DCF and SP ach-
ieved a good response, and combined with surgery,
they could improve prognosis of GCLM.

© 2013 Baishideng. All rights reserved.

Key words: Gastric cancer; Liver metastases; Surgery;
Chemotherapy; Pilot study

April 7,2013 | Volume 19 | Issue 13 |



Chen L et a/. Gastric cancer with liver metastasis

Core tip: We investigated the effect of surgery and che-
motherapy for gastric cancer with multiple synchronous
liver metastases (GCLM). Perioperative weekly docetaxel,
cisplatin and 5-fluorouracil and S-1 and cisplatin achieved
a good response, and combined with surgery, they could
improve prognosis of GCLM.
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INTRODUCTION

Surgery for gastric cancer with multiple synchronous
liver metastases (GCLM) is a major challenge to every
surgeon; not only because of coexisting factors, but each
GCLM patient has his/her own clinicopathological fea-
tures. It is difficult to determine the suitable candidates
for treatment. At present, the justification for surgical
resection is still controversial, and the prognosis is dis-
mal. In contrast, for patients with colorectal carcinoma
with liver metastases, a second liver resection is safe and
feasible. Hepatic resection has been widely accepted as
a potentially curative approach in patients with liver me-
tastases of colorectal carcinoma'.

One study demonstrated that patients with GCLM
limited to one lobe, who underwent radical gastrec-
tomy with D2 lymphadenectomy, had the most favor-
able outcomes following hepatic surgical treatment'.
A further study found that the number of metastases
was no longer considered to be an important predictor
of long-term survival. Some positive effect of liver
resection in these patients seemed to imply that hepatic
surgical treatment should be recommended for appro-
priate GCLM candidates””. The United Kingdom myo-
blast autologous grafting in ischemic cardiomyopathy
(MAGIC) trial of petioperative chemotherapy in gastric
cancer found that perioperative systemic chemotherapy
improved 5-year survival from 23% to 36%"”, compared
with surgery alone. What is the optimal dosing appropzi-
ate for Chinese patients, and how do we schedule peri-
operative chemotherapy that could improve tolerability
while maintaining efficacy? In our previous pilot study,
we found that liver resection combined with a weekly
docetaxel-based regimen (docetaxel, cisplatin and 5-fluo-
rouracil, DCF) were well tolerated, with a good response.
In the present study, we assessed more GCLM patients
who underwent aggressive treatment, in comparison
with non-surgical treatment.

MATERIALS AND METHODS
From July 2007 to October 2012, 1821 patients with
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gastric cancer were treated in Beijing Cancer Hospital
of Beijing University and Qingdao Municipal Hospital.
Only patients with adenocarcinoma were enrolled in this
study. Among these patients, 114 developed multiple
liver metastases. The inclusion and exclusion criteria are
described in our previous study”. Patients had adequate
physical condition and received two course of preopera-
tive chemotherapy. After effective screening with preop-
erative chemotherapy, 20 patients underwent curative gas-
trectomy and hepatectomy for GCLM. Two regimens of
perioperative chemotherapy were used. Twelve patients
received the S-1 and cisplatin (SP) regimen: 40 mg S-1
orally, twice daily for 3 consecutive weeks, and 60 mg/ m’
cisplatin intravenously on day 8, followed by a 2-wk rest
period, within a 5-wk cyclem. Eight patients received the
DCF regimen: 20 rng/rn2 cisplatin over 1 h; 20 rng/rn2
docetaxel, over 30 min; and 350 rng/rn2 5-fluorouracil
over 15 min on day 1. This was administered weekly for 6
wk, followed by a 2-wk break'”.

According to the Japanese Research Society for Gas-
tric Cancer guidelines, our surgical procedure was total or
subtotal gastrectomy, at a minimum of 5 cm clearance.
Hepatic resection with D2 lymphadenectomy was per-
formed"",

After surgery, two courses of chemotherapy (SP or
DCF regimen) were administered. After completion of
chemotherapy, patients without other distant disease,
except for hepatic metastasis, underwent hepatic arterial
infusion (HAI). If liver lesions progressed in the coutse
of postoperative chemotherapy, HAI was commenced
immediately. Safety evaluation was standardized by the
National Cancer Institute Common Terminology Criteria
for Adverse Events version 4.0 (May 28, 2009). Evalua-
tions were classified by the Response Evaluation Criteria
in Solid Tumors (RECIST) guidelinesm]. The study was
approved by the medical ethics committees of Qingdao
Municipal Hospital and Beijing Cancer Hospital. Written
informed consent was obtained according to the princi-
ples of the institution.

Evaluation of patient survival was by follow-up con-
tact using telephone and outpatient records. All patients
were assessed every 3 mo during the first year and every
6 mo thereafter. Patient follow-up lasted until death or
the cut-off date of October 1, 2012. Three patients (2.6%)
were lost to follow-up, and survival information was
censored at their last visit. Four (3.5%) patients were still
alive and were censored at the cut-off date. The median
follow-up period for the 114 patients was 10 mo (range:
2-53 mo).

Statistical analysis

Statistical analysis was performed with SPSS version 13.0
(SPSS, Chicago, Illinois, United States). For univariate
analysis, binomial and categorical data were evaluated
by cross-linked tables and the Fisher’s exact test. Results
were regarded as being statistically significant when P <
0.05. For survival analysis, the Kaplan-Meier method was
used.

April 7,2013 | Volume 19 | Issue 13 |



Table 1 Clinicopathological characteristics of patients with

and without hepatectomy
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Table 2 Response evaluation after first two courses of preop-

erative chemotherapy

Clinicopathological characteristics With Without
hepatectomy hepatectomy
Sex
Male 12 59
Female 8 35

Primary gastric tumors

Median diameter of primary 43 (24-88) 4.5(21-93)

gastric tumors (cm)
Tumor location

Upper 7 27

Lower 13 67
Pathological T-stage of the primary’

pT1 2 9

pT2 4 21

pT3 12 51

pT4 2 13
N stage of the primary tumor

NO 3 18

N1 9 48

N2 5 21

N3 3 7
Differentiation of the primary tumor

Well 2 9

Moderate 14 64

Poor 4 21
Liver metastases

Median diameter of liver metastases (cm) 4.1 (1.7-16) 4.5 (1.5-18)
No. of metastases

Solitary 8 43

=2 12 51
Vascular invasion of metastases

Present 3 26

Absent 17 68
Site of metastases

Left lobe 4 18

Right lobe 7 31

Bilobar 9 45
Interruption of hepatic hilum

Present 5 28

Absent 15 66

1 . . ey .
According to tumor-nodes-metastasis-classification.

RESULTS

Patient characteristics

The mean age of the 114 patients was 50.7 years (range:
33-75 years), and the male to female ratio was 3.1:1. Twen-
ty patients underwent gastrectomy and hepatectomy.
These 20 patients completed their perioperative chemo-
therapy and HAI before and after surgery. The other 94
patients were not considered for aggressive treatment of
liver metastases. In most cases (7 = 91), the reason for
deciding against aggressive treatment was patient refusal;
the remaining three were not eligible for surgery due to
severe cardiopulmonary dysfunction. There was no peti-
operative mortality. There were no obviously different
clinicopathological characteristics between patients with
and without hepatectomy.

Surgery

There were 12 male and 8 female patients in the surgery
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No. of Diameter of metastases Evaluation of response  Adverse
cases (mm®) (according to RECIST) events grade

Pre-chem Post-chem

1 128 0-10 CR 2
2 135 56 PR 3
3 188 65 PR 1
4 64 22 PR 2
5 48 24 PR 2
6 148 38 PR 1
7 205 83 PR 1
8 162 65 PR 2
9 78 30 PR 2
10 228 94 PR 3
11 206 108 PR 2
12 144 56 PR 1
13 67 41 PR 1
14 104 67 PR 3
15 163 103 PR 2
16 134 92 PR 3
17 88 61 PR 3
18 225 134 PR 2
19 143 96 PR 2
20 78 43 PR 3

When the number of liver lesions was > 5, the diameters of the five larg-
est lesions were summed. RECIST: Response Evaluation Criteria in Solid
Tumors; CR: Complete response; PR: Partial response; Pre-chem: Pre-
chemotherapy; Post-chem: Post-chemotherapy.

group. The median age of this group was 54 years (range:
31-74 years). Seventeen patients had a lymph-node-pos-
itive stage of the primary tumor, and only three had no
lymph node involvement. There were 13 patients with
distal gastric cancer, seven had proximal gastric cancer,
and nine had bilobar metastases. The clinicopathological
characteristics of the patients who underwent hepatec-
tomy are listed in Table 1.

The patients in the surgery group finished two cours-
es of SP or DCF chemotherapy before the operation.
In the two courses of chemotherapy with different regi-
mens, no patients had toxicity greater than grade 3. The
most common adverse effects in the two regimens were
diarrhea, nausea, leukopenia, neutropenia and thrombo-
cytopenia, at grade 1 or 2 intensity. Most adverse effects
could be modified by premedication, such as dexametha-
sone and antiemetics. Granulocyte colony-stimulating
factor support was given to 12 patients. Response to
treatment was assessed by monthly magnetic resonance
imaging or computed tomography. All patients achieved a
partial response according to the RECIST"" criteria (Table
2). The response rate was 100% according to the RE-
CIST (Figures 1 and 2). There was no treatment-related
mortality.

We performed gastric and liver resection only in cases
that were potentially curative. The common complica-
tions in the perioperative course were impaired wound
healing (surgical therapy in two patients), and pleural ef-
fusion in four. Fourteen patients underwent major hepa-
tectomy (hepatic resection of more than three segments:
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Figure 1 Patients with complete response. A, B: Abdominal computed tomography (CT) in patients with gastric cancer with multiple synchronous liver metastases
(GCLM) after preoperative chemotherapy; C, D: Abdominal CT in patients with GCLM after neoadjuvant chemotherapy.

Figure 2 Patients with partial response. A: Abdominal computed tomography (CT) in gastric cancer with multiple synchronous liver metastases (GCLM) patient
treated with preoperative chemotherapy (June 3, 2011); B: Abdominal CT in patient with GCLM after neoadjuvant chemotherapy (August 29, 2011); C: Abdominal
CT in patient with GCLM after neoadjuvant chemotherapy (November 8, 2011); D: Abdominal CT in patient with GCLM after neoadjuvant chemotherapy (February 2,
2012).
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Figure 3 Overall survival of patients with hepatic metastases from gastric
cancer.

hemihepatectomy in 12 and trisectionectomy in 2); and
the remaining six patients underwent minor hepatectomy
(sectionectomy in 2 and limited resection in 4). The types
of hepatectomy were classified according to the Brisbane
2000 terminology“?’].

Survival rate in surgery and nonoperative groups

For all 114 patients, the overall survival rate was 8.0%,
4.0%, 4.0% and 4.0% at 1, 2, 3 and 4 years, respectively,
with an median survival time (MST) of 8.5 mo (range:
0.5-48 mo). For the 20 patients in the surgery group,
MST was 22.3 mo (range: 4-48 mo). In the 94 patients
without aggressive treatment, MST was 5.5 mo (range:
0.5-21 mo). A significant difference was observed be-
tween the surgery and nonoperative patients (P = 0.000,
Figure 3). Three patients in the surgery group were still
alive at the end of the cut-off date.

DISCUSSION

We reviewed retrospectively 20 macroscopically com-
plete liver resections for patients with GCLM at two
institutions. After hepatectomy, their MST was 22.3 mo.
These results compare favorably with patients without
surgery, whose MST was only 5.5 mo. The survival time
in patients with hepatectomy was longer than in those
without hepatectomy. However, our MSTs were shorter
than the 34 mo reported by Takemura e a/'Y. The dis-
crepancy may have been caused by the different operat-
ing procedures. In the Takemura ef al'" study, 14/64
(21.9%) patients underwent major hepatectomy and the
remaining 50 (78.1%) minor hepatectomy. In our study,
70% patients had major hepatectomy and 30% had mi-
nor hepatectomy. Both studies indicate that hepatectomy
is beneficial for some patients with GCLM despite the
remaining controversy surrounding surgical resection.
Liver metastases is reported to develop in 5%-9% of
patients with gastric cancer”. One study has shown that
only a limited number of GCLM patients are eligible for
surgical treatment'”. After the promising results of the
MAGIC trial, in Europe, current practice for treatment
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of GCLM patients has become surgery with periopera-
tive chemotherapy“o’“ﬂ. However, the optimal surgical
strategy for GCLM remains a matter of debate. Only
some patients with GCLM are ideal candidates for
hepatectomy, therefore, many patients are unsuitable for
surgical resection, either due to other distant metastases,
extensive lymph node metastases, multiple bilateral me-
tastases, or comorbidity.

In recent decades, multimodality approaches using
chemotherapy, radiotherapy, or both have been evaluated
in an attempt to improve outcomes following gastric
cancer surgery. Some benefit has been seen in adjuvant
chemotherapy after gastric cancer resection. One recent
trial conducted in East Asia, ACTS-GC30, evaluated S-1
chemotherapy and found significant 10% improvement
in 3-year overall survival with adjuvant chemotherapy
after surgery' . A more compelling study of periopera-
tive chemotherapy was the phase 3 United Kingdom
MAGIC trial. This trial demonstrated that petrioperative
chemotherapy could significantly improve overall sur-
vival and progression-free survival in 503 patients with
resectable adenocarcinoma. However, this trial also high-
lighted the challenges involved in delivering postopera-
tive treatment; only 50% of patients were able to receive
postoperative chemotherapy, compared with nearly 91%
who received preoperative chemotherapy.

In the late stage of gastric cancer, with high rates
of toxicity in perioperative chemotherapy, adoption of
the perioperative approach could be useful for a large
proportion of GCLM patients. Our results also showed
that weekly SP and low-dose DCF in perioperative che-
motherapy had a positive effect in GCLM. In our study,
two patients with initially unresectable multiple liver me-
tastases were converted to resectable after preoperative
chemotherapy. Our results also showed that D2 resec-
tion provides better locoregional control and significant-
ly better survival compared with unresectable patients.
We recommend more personally tailored multimodality
treatment approaches (surgery + chemotherapy * radia-
tion) in patients with GCLM.

Some researchers have reported that even a gener-
ous surgical margin may not be essential for curative he-
patic resection of liver metastases, because recurrence is
strongly associated with systemic spread rather than lo-
cal invasion'. This conclusion highlights the essentiality
of perioperative chemotherapy. GCLM recurrence after
surgery is most likely due to occult metastatic disease in
the tumor bed and at distant sites, so locoregional resec-
tion alone is not a complete 100% successful procedure.
Therefore, multimodality approaches using systemic che-
motherapy or radiation, or a combination of both have
been used in an attempt to improve outcomes following
surgery, especially in patients with multiple metastases.

However, adequate chemotherapy can lead to intoler-
ability and morbidity and mortality. In the present study,
we wanted to explore some safe and effective regimens
available to Chinese patients with GCLM. We investi-
gated the safety and efficacy of liver resection combined
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with perioperative S1 regimen in patients with GCLM.
We performed a retrospective analysis based on recent
prospectively collected data. S-1 is an orally active com-
bination of tegafur (5-fluorouracil prodrug), gimeracil (an
inhibitor of dihydropyrimidine dehydrogenase, which
degrades fluorouracil), and oteracil (which inhibits phos-
phorylation of 5-fluorouracil in the gastrointestinal tract)
in a molar ratio of 1:0.4:1. S-1 has been the standard reg-
imen for adjuvant chemotherapy for advanced primary
gastric cancer'”, and its mild side effect profile and ease
of administration make it a preferred choice. The DCF
regimen has major myelotoxicity!” . However, weekly
DCF in our study was well tolerated, and both the regi-
mens were well tolerated and achieved a good response.
All GCLM patients with adequate physical condition ob-
tained a benefit from preoperative chemotherapy, which
assisted with their subsequent surgical procedure. Ap-
propriately modified chemotherapy is necessary for the
improvement of the GCLM resection rate and complete
elimination of micrometastases” " In our initial results,
weekly DCF yielded an unexpected high response as
preoperative chemotherapy for GCLM"., We found that
S-1 combined with cisplatin also yielded a high response
and had better applicability. These modifications of al-
tering the dose and frequency of the cytotoxic agents
are an individualized approach for treatment of GCLM.
Our aim is to improve the generally poor prognosis of
this aggressive disease and further phase I and III trials
are warranted to confirm the feasibility and efficacy of
preoperative chemotherapy for GCLM.
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