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Objective: The therapeutic effects of surgical resection in gastric cancer with liver metas-
tasis remain largely unclear. We sought to examine surgical resection combined with 
chemotherapy for survival benefit in cases of synchronous liver metastases from gastric 
cancer (LMGC), and to identify factors affecting patient prognosis.
Methods: Patients diagnosed with synchronous LMGC between January 2010 and 
December 2015 were enrolled in this study. The effects of gastrectomy and metastasectomy 
combined with chemotherapy (surgical resection group) and palliative chemotherapy (pallia-
tive chemotherapy group) on survival were comparatively assessed.
Results: Of the 132 included cases, 57 (43.2%) and 75 (56.8%) were treated with surgical 
resection/chemotherapy and palliative chemotherapy, respectively. Overall survival (OS) was 
markedly prolonged in the surgical resection group compared with the palliative chemother-
apy group (33.6 vs 12.4 months, P<0.001). In patients who underwent surgical resection, R0 
resection resulted in prolonged OS in comparison with the non-R0 resection subgroup (45.1 
vs 13.5 months, P<0.001). Surgical resection (hazard ratio [HR]=0.453; 95% confidence 
interval [CI] 0.276–0.813; P=0.009) and solitary liver metastasis (HR=0.540; 95% CI 0.-
315–0.796; P =0.043) were independent predictors of OS.
Conclusion: Patients with synchronous LMGC might benefit from radical surgical resection 
combined with appropriate chemotherapy. Additional well-designed prospective studies are 
required to verify the above findings.
Keywords: gastric neoplasm, liver metastasis, surgical resection, chemotherapy, prognosis

Introduction
Gastric cancer represents the 5th most common cancer and the 3rd leading cause of 
cancer-related deaths around the world.1 Recurrence and metastasis are the main 
factors affecting the prognosis of gastric cancer patients, and the liver is the most 
frequent site of hematogenous metastasis.2 Liver metastases from gastric cancer 
(LMGC) are diagnosed synchronously in 3–14% of gastric cancer cases and metachro-
nously in up to 37% after curative gastrectomy.3,4 LMGC are mostly multifocal and 
often complicated with extrahepatic metastasis.5 Previously, palliative chemotherapy 
and supportive treatment were considered the main therapeutic options for LMGC, but 
yield a 5-year survival rate of less than 10%.6 Recent studies have reported that radical 
surgical resection of primary tumors and liver metastases results in significantly 
prolonged survival time in some LMGC patients after comprehensive treatment includ-
ing chemotherapy.7,8 However, most of these were retrospective studies with few cases. 
At present, some unsolved clinical problems remain, including the best indications for 
surgery, the effects of perioperative chemotherapy, and the factors influencing 
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prognosis. In this study, associations of surgical resection and 
clinicopathological characteristics with overall survival (OS) 
were examined to develop more effective treatment strategies 
for LMGC patients.

Patients and Methods
Patients
Synchronous LMGC was defined as metastases occurring 
before or during surgery or within 6 months after 
gastrectomy.9 Patients with synchronous LMGC who 
underwent gastrectomy and metastasectomy or systemic 
chemotherapy as the initial treatment at Zhejiang Cancer 
Hospital (Hangzhou, China) from January 2010 to 
December 2015 were assessed in this retrospective study.

Inclusion criteria were as follows: age, 18–75 years; 
Eastern Cooperative Oncology Group (ECOG) performance 
status (PS), 0–1; liver metastases identified by abdominal 
enhanced CT, MRI or PET/CT, and limited (no more than 
five metastases, in one liver lobe or bilobar invasion); ade-
quate organ functions (alanine transaminase [ALT] and 
aspartate transaminase [AST] levels < 2×normal upper limits 
[NULs]; serum total bilirubin <1.5×NUL; serum creatinine 
<1.25×NUL; platelets ≥100×109/L; granulocytes ≥1.5×109/ 
L; hemoglobin amounts ≥90 g/L). Cases with other malig-
nancies or distant extrahepatic metastases were excluded.

Treatment and Evaluation
The patients were submitted to imaging examinations at 
initial diagnosis to evaluate the extent of disease and resect-
ability. The decision to perform surgical resection was based 
on consensual opinion after comprehensive assessment of the 
patient by a multidisciplinary team. Initial gastrectomy and 
hepatectomy aimed to achieve R0 resection; otherwise, pal-
liative chemotherapy remained as a mainstream treatment. 
According to the treatment modality, patients were divided 
into the surgical resection (gastrectomy and metastasectomy 
combined with chemotherapy) and palliative chemotherapy 
(palliative chemotherapy only) groups. Then, the clinico-
pathological features and overall survival of these two groups 
were compared. Postoperative tumor residual state was clas-
sified as R2 (gross residual tumor), R1 (positive margin of 
resection) and R0 (complete resection with negative margin). 
Postoperative complication was prospectively defined as any 
deviation from a predetermined postoperative course within 
30 days of surgery, and classified according to the Clavien- 
Dindo severity classification (CDSC).10 Adverse events were 

evaluated using the Common Terminology Criteria for 
Adverse Events, version 4.0 (CTCAE, Ver. 4.0).

Follow-Up
All patients were followed up by outpatient examinations 
or telephone interviews, once every 3 months for the initial 
two years, followed by once every 6 months for three to 
five years, and once yearly thereafter. OS was defined as 
the time elapsed from the diagnosis of LMGC to death or 
last follow-up. The cutoff date for OS was January 2019.

Statistical Analysis
Continuous data are mean±standard deviation (SD) or med-
ian and range. Student’s t and chi-square tests were per-
formed for comparing continuous and categorical variables, 
respectively. Kaplan–Meier curves were generated for OS 
assessment, and between-group comparison was carried out 
by the Log rank test. Multivariable analysis based on the Cox 
proportional hazards model was performed to determine 
factors independently predicting prognosis. SPSS 19.0 
(SPSS, USA) was employed for data analysis, with P<0.05 
indicating statistical significance.

Results
Patient Features
Between January 2010 and December 2015, a total of 6346 
patients with gastric cancer were treated in Zhejiang Cancer 
Hospital (Hangzhou, China). Among them, 336 patients had 
synchronous LMGC, and 204 were excluded because of 
diffuse liver metastases or other distant metastases.

The patients had a median age of 62.5 years (range, 
32–75 years). There were 92 males and 40 females, with 
an average number of liver metastases of 2.6 (range, 1–5) 
and a mean tumor size of 3.0 cm (range, 0.5–8.9 cm). 
A total of 57 patients received gastrectomy and metasta-
sectomy combined with chemotherapy (surgical resection 
group), and 75 patients underwent chemotherapy alone 
(palliative chemotherapy group).

The baseline features of the 132 patients with synchro-
nous LMGC are listed in Table 1. Primary tumor location, 
T and N classification, number and size of liver metastases, 
tumor differentiation, and the levels of tumor markers 
showed no marked differences between the two groups.

Survival and Prognostic Factors
The median duration of follow-up in the whole group 
was 37.1 months (range, 1–96 months), with 1-, 3- and 
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5-year overall survival rates of 57.3%, 19.4% and 15.5%, 
respectively. Median OS was markedly prolonged in the 
surgical resection group compared with the palliative 
chemotherapy group (33.6 months [95% CI 26.6–40.6 

months] versus 12.4 months [95% CI 10.0–14.8 months], 
P<0.001) (Figure 1). In the surgical resection group, 
66.7% (38/57) of the patients received preoperative che-
motherapy, and their median survival time was slightly 
but not significantly improved compared with that of the 
patients without preoperative chemotherapy (34.4 
months vs 32.1 months, P>0.05). A total of 68.4% (39/ 
57) of the patients had R0 resection. Median OS times 
were 45.1 (95% CI 37.0–53.1) and 13.5 (95% CI 11.0–-
16.0) months in the R0 and non-R0 resection groups, 
respectively, indicating a significant difference between 
these two groups (P<0.001, Figure 2).

Univariate analysis showed that surgical resection, 
median size of liver metastases, solitary liver metastasis 
and serum AFP levels were associated with patient prog-
nosis, while gender, age, primary tumor location, differ-
entiation, Her-2 expression, and serum levels of CEA and 
CA199 had no marked impacts on survival. Multivariate 
analysis revealed that surgical resection (HR=0.453, 95% 
CI 0.276–0.813; P=0.009) and solitary liver metastasis 
(HR=0.540; 95% CI 0.315–0.796; P=0.043) were indepen-
dent predictors of OS (Table 2).

Chemotherapy and Adverse Events
Oxaliplatin or paclitaxel combined with fluorouracil was 
the most commonly used chemotherapy regimen. 29.5% 
(26/88) of the patients with positive Her-2 expression 
received trastuzumab treatment. The median duration of 
chemotherapy was slightly but not significantly prolonged 
in the palliative chemotherapy group (5.8 [ranging from 1 
to 12] cycles) compared with the surgical resection group 
(4.2 [ranging from 1 to 8] cycles) (P>0.05). Treatment- 
related adverse events and grade-3 or 4 toxicity were 
found in 65.9% (87/132) and 34.1% (45/132) of the 
patients, respectively. Leucopenia/neutropenia (22.7%) 
and thrombocytopenia (6.8%) were the most common 
hematological toxicities, while elevated levels of serum 
AST (5.3%) and diarrhea (3.0%) constituted the most 
common non-hematological adverse effects.

Postoperative Complications
In the surgical resection group, 9 (15.8%) patients devel-
oped postoperative complications (Clavien-Dindo grade 
II~III), including bile leakage (3 cases), pneumonia (3 
cases), abdominal abscess (2 cases), and anastomotic leak-
age (2 cases). All the above complications were success-
fully alleviated by conservative treatment.

Table 1 Clinicopathological Features of the 132 Patients with 
Synchronous LMGC

Variable Surgical 
Resection 
Group (57)

Palliative 
Chemotherapy 
Group (75)

p-value

Gender

Male 44 48 0.102

Female 13 27

Age (years)a 60.5 (38~75) 64.0 (32~75) 0.083

Size of liver metastasis 

(cm)a
2.39 (0.5~8.0) 3.87 (1.0~8.9) 0.092

Number of liver 

metastasis

Solitary 20 16 0.079

Multiple 37 59

Primary tumor location

Cardia 12 24 0.162

Non-cardia 45 51

Differentiation

Well and moderately 36 50 0.675

Poorly 21 25

Her-2

Positive 15 11 0.226

Negative 27 35

T classificationb

T1-2 5 6 0.874

T3-4 52 69

N classificationb

N0-1 11 10 0.353

N2-3 46 65

Serum CEA (ng/mL)

Normal 19 26 0.873

>5 38 49

Serum CA19-9 (U/mL)

Normal 41 48 0.336

>39 16 27

Serum AFP (ng/mL)

Normal 46 56 0.412

>10 11 19

Chemotherapy efficacyc

PR 13 12 0.087

SD 24 60

PD 1 3

Notes: aPresented as median value (range). bStage of gastric cancer was deter-
mined according to the 7th American Joint Committee on Cancer guidelines. cIn 
the surgical resection group, 66.7% (38/57) of patients received preoperative 
chemotherapy.
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Figure 1 Kaplan–Meier analysis of overall survival based on treatment for gastric cancer patients with synchronous liver metastases.

Figure 2 Kaplan–Meier analysis of overall survival based on curative resection of synchronous LMGC.
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Discussion
LMGC represents a major cause of death in patients with 
advanced gastric cancer.11 Previous studies have suggested 
that chemotherapy and supportive care are the main treat-
ment options for LMGC. However, the response rate of 
chemotherapy alone is low, and the prognosis is not sig-
nificantly improved.12 Recent studies have shown that 
complete resection in combination with more effective 
chemotherapeutic regimens might improve the survival 
of some patients.13,14 Nevertheless, the optimal treatment 
strategy for patients with LMGC remains unclear.

A British study assessed 336 cases of advanced gastric 
carcinoma with liver metastases, and propensity-matched 
analysis showed that LMGC patients treated by gastrect-
omy and hepatectomy (GGH group) had significantly 
improved 1-year (35.9% vs 50.0%, P=0.049) and 5-year 
(61.5% vs 75.7%, P=0.031) mortality compared to that of 
the gastrectomy without hepatectomy (GGNH) group.15 In 
addition, a meta-analysis reported that the 1-, 3- and 
5-year survival rates after radical resection of LMGC 
were 68%, 31% and 27%, respectively, with a median 
OS of 21 months.16 Our study found that the median OS 
was markedly improved in the surgical resection group 
compared with the palliative chemotherapy group (33.6 
vs 12.4 months, P<0.001). Further analysis showed that 
the patients who received R0 resection had significantly 
better outcomes than those who did not (45.1 vs 13.5 
months, P <0.001). Therefore, a subset of LMGC patients 

might benefit from gastrectomy combined with radical 
resection of liver metastases, rather than palliative surgical 
resection.

Evaluation of prognostic factors might help identify 
patients who could benefit from surgical treatment. Current 
studies suggest that lymph node metastasis, differentiation, 
size and the number of liver metastases may be the main 
factors influencing the prognosis of patients with 
LMGC.17,18 Liu et al retrospectively analyzed the clinico-
pathological data of 37 patients with LMGC who underwent 
surgical resection, and found a 5-year survival rate reaching 
50% in patients without lymph node metastasis, which was 
significantly better than those with lymph node metastasis.19 

The degree of liver metastasis determines whether R0 resec-
tion could be obtained after surgery, thereby constituting the 
main prognostic factor in LMGC. Recent studies have shown 
that patients with LMGC, type H1 and H2, without peritoneal 
metastasis, have a cumulative 5-year survival rate of 60% after 
surgery.20 In this study, we also found that OS was markedly 
better in patients with solitary liver metastasis than those 
showing multiple liver metastases. Therefore, limited liver 
metastasis, especially solitary liver metastasis, can achieve 
a better survival after aggressive surgical resection.

In patients with originally unresectable and marginally 
resectable LMGC, preoperative chemotherapy could achieve 
the purpose of downstaging the primary tumor, allowing 
a higher R0 resection rate.5 In Liu’s study, a total of 15 
patients with LMGC received 2–4 cycles of preoperative 

Table 2 Univariate and Multivariate Analyses of Overall Survival

Variable Univariate Multivariate

HR (95% CI) P-value HR (95% CI) P-value

Age (>50 years) 0.887 (0.408–1.928) 0.762 – –

Gender (male/female) 1.238 (0.698–2.196) 0.466 – –

Cardiac tumors 0.865 (0.539–1.387) 0.547 – –

Solitary LM 0.517 (0.327–0.816) 0.005 0.540 (0.315–0.796) 0.043

Median size of LM (>3cm) 1.540 (1.021–2.312) 0.041 1.212 (0.782–1.916) 0.443

Poorly differentiated 1.295 (0.846–1.984) 0.234 – –

Surgical resection 0.319 (0.202–0.503) <0.001 0.453 (0.276–0.813) 0.009

Her-2 positive 1.229 (0.704–2.145) 0.469

AFP 1.865 (1.143–3.045) 0.013 0.630 (0.226–1.597) 0.307

CEA 1.194 (0.780–1.828) 0.414 – –
CA19-9 1.365 (0.868–2.147) 0.178 – –
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chemotherapy, and 11 patients were reported to have 
achieved a partial response (PR). The overall survival rate 
of patients with preoperative chemotherapy was found to be 
better than that of patients without preoperative 
chemotherapy.19 In this study, the survival time of patients 
with LMGC was not improved by preoperative chemother-
apy; however, the R0 resection rate was much higher than 
that of patients who did not receive preoperative chemother-
apy. Therefore, some patients who could not obtain radical 
resection initially had such opportunity after effective pre-
operative chemotherapy. In terms of selection for preopera-
tive chemotherapy, fluorouracil combined with platinum or 
paclitaxel was the most common regimen, with an overall 
response rate of 34% to 58%.21,22 The TOGA study showed 
that in advanced gastric cancer with positive expression of 
Her-2, trastuzumab combined with chemotherapy could sig-
nificantly improve the response rate and prolong median 
OS.23 It was reported that the positive rate of Her-2 in 
LMGC was higher than that of gastric cancer, especially in 
patients with the intestinal type.24 The results provided 
a basis for targeted therapy in gastric cancer patients with 
liver metastasis.

We acknowledge that the present study had several 
limitations. First, it was a retrospective study performed 
in a single center. Further, selection bias could not be 
completely avoided, especially in patients undergoing sur-
gery. However, the above findings might help adequately 
select candidate cases for surgical treatment among those 
who demonstrate significant response to chemotherapy or 
with limited metastases rather than denying them surgery 
based on conventional treatment strategies.

In this series, some patients with synchronous LMGC 
were shown to benefit from radical surgical resection 
performed in combination with appropriate chemotherapy. 
Surgical resection and solitary liver metastasis were iden-
tified as prognostic factors for survival. Further prospec-
tive and randomized clinical studies are required to 
validate the present findings, and establish optimal thera-
peutic strategies for these patients.

Abbreviations
LMGC, liver metastasis from gastric cancer; OS, overall 
survival; ECOG, Eastern Cooperative Oncology Group; 
PS, performance status; ALT, alanine transaminase; AST, 
aspartate transaminase; NUL, normal upper limit; CDSC, 
Clavien-Dindo severity classification; CTCAE, Common 
Terminology Criteria for Adverse Events; PR, partial 
response.
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