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Abstract

Background: Palliative gastrectomy for patients with advanced gastric cancer remains controversial. The objective
of the present meta-analysis was to analyze survival outcomes and establish a consensus on whether palliative
gastrectomy is suitable for patients with incurable advanced gastric cancer and which type of patients should be
selected to receive palliative gastrectomy.

Methods: A literature search was conducted in PubMed, EMBASE and the Cochrane Library. The results for overall
survival in the meta-analysis are expressed as hazard ratios (HRs) with 95% confidence intervals (CIs).

Results: Of 1647 articles and abstracts reviewed, 14 studies with 3003 patients were eligible for the final analysis.
The meta-analysis revealed that palliative gastrectomy is associated with a significantly improvement in overall
survival (HR 0.56; 95%CI 0.39–0.80; p < 0.002) compared that of patients treated without palliative gastrectomy. An
improvement in survival was also observed in patients with stage M1 gastric cancer who received palliative
gastrectomy (HR 0.62; 95%CI 0.49–0.78; p < 0.0001), especially those with peritoneal dissemination (HR = 0.76, 95%CI
0.63–0.92), liver metastasis (HR = 0.41, 95%CI 0.30–0.55), or distant lymph-node metastasis (HR = 0.36, 95%CI 0.23–0.59).
Combined hepatic resection may be beneficial for patients who under palliative gastrectomy (HR 0.30; 95%CI 0.15–0.61;
p = 0.0008). The overall survival of patients who underwent palliative gastrectomy combined with chemotherapy was
significantly improved (HR 0.63; 95%CI 0.47–0.84; p = 0.002).

Conclusions: From the results of the meta-analysis, palliative gastrectomy for patients with incurable advanced gastric cancer
may be associated with longer survival, especially for patients with stage M1 gastric cancer. Combined hepatic resection for
patients with liver metastasis and chemotherapy may be beneficial factors compared to simple palliative gastrectomy.
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Background
In spite of significant advances in experimental research,
diagnosis and treatment, gastric cancer (GC) accounts
for over 10% of cancer-related deaths worldwide and re-
mains the second most frequent cause of cancer death
after lung cancer [1,2]. In recent years, however, the ad-
vances in new treatments and chemotherapy have
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improved the overall survival rate for GC patients with
incurable factors compared with that of patients who re-
ceive only supportive treatment [3-5]. The long-term
outcomes for early GC are improved with earlier diagno-
sis, but for advanced GC combined with incurable fac-
tors the results are not optimistic [6,7]. The incurable
factors in patients with advanced GC are peritoneal dis-
semination, liver dissemination, distant lymph node me-
tastases and a primary tumor of huge mass [8].
Therefore, palliative strategies are still necessary for pa-
tients with GC, especially in late stages [9].
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The National Comprehensive Cancer Network (NCCN)
guidelines suggest that gastric resections should be re-
served for the palliation of symptoms (e.g., obstruction or
uncontrollable bleeding) in patients with incurable disease
[10]. The Japanese Gastric Cancer Association (JGCA)
guidelines suggest that patients with metastases but with-
out major symptoms may be treated with gastrectomy
[11]. However, surgical resection is still considered to be
the most suitable treatment for GC, but surgical resection
for GC with incurable factors remains debatable. Palliative
gastric resection could enable oral food intake, and decrease
symptoms such as obstruction and bleeding [12,13]. Some
investigations reported that gastric resection may be
beneficial for survival, reducing symptoms, and enhancing
the quality of life [13-17]. Simultaneously, some other studies
reported that survival after palliative gastrectomy was
associated with significant morbidity, longer hospital stays,
and poor quality of life [18,19], and gastrectomy was rec-
ommended only for cases with serious complications, such
as tumor bleeding or organ perforation [20,21].
Although many investigations have reported palliative

gastrectomy for patients with incurable advanced GC,
there is still not a clear consensus on the most suitable
surgical treatment strategy. Also, determining which pa-
tients should receive palliative gastrectomy is also a
question. Therefore, the present systematic review and
meta-analysis was designed to analyze results according
to surgical resection and factors that affect the survival
of patients with incurable GC. The aim of our study was
to determine the clinical significance of palliative gas-
trectomy for patients with incurable advanced GC focus-
ing on patient selection and strategy selection.

Methods
Systematic search strategy
A sensitive search strategy was developed for all English
language literature published before May 2013. The
comprehensive search was performed using the elec-
tronic databases PubMed, EMBASE, and the Cochrane
Library. The search strategy included the keywords “pal-
liative gastrectomy”, “gastric cancer”, and “stomach neo-
plasm”, and the strategy was changed according to
different requirements for each database. Review articles
and bibliographies of other relevant identified investiga-
tions were hand-searched to identify additional studies.
The articles were searched by two independent reviewers
(Jingxu Sun and Xiaowan Chen), with any disagreements
resolved by discussion and consensus. A list of titles and
abstracts of potentially relevant studies were generated
and imported in-to managerial software (EndNote®).

Inclusion and exclusion criteria
All the studies included were comparative studies of pa-
tients with incurable advanced GC who received or did
not receive palliative gastrectomy. Advanced GC was de-
fined as T4N1–3 M0, T1–4N3M0, and any T or N with
an M1 tumor category according to the TNM classifica-
tion [22,23]. A total sample size of ≥50 patients was re-
quired and the procedure-related median survival,
overall survival or survival curves were required to be
reported. The articles that did not use the TNM staging
system but included patients that were diagnosed with
GC with metastasis were also included in the present
study. Only published studies in peer-reviewed journals
were included. Articles without full-text and data that
could not be acquired from the authors were excluded.
When multiple investigations were reported by the same
team from the same institute done at the same time,
only the latest or the article with the largest data set was
included in the present study. Any useful supplemental
data were also included if necessary.

Data extraction and quality assessment of the included
literature
Data collection and analyses were performed by two re-
searchers using predefined tables, which included author,
publication time, sample size, metastasis situation,
chemotherapy situation, median survival time and over-
all survival. If the article did not provide the HR for
overall survival, the software (Engauge Digitizer 4.1) was
used to distinguish the survival curves and calculate the
HRs of overall survival. The first reviewer (Sun JX) ex-
tracted the data and another reviewer (Chen XW)
checked the data extraction.
A quality assessment of observational studies compar-

ing patients with palliative gastrectomy and patients
without palliative gastrectomy was performed using the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines (Table 1) [24]. Each
item was described with Yes, No, or Partially.

Statistics
The meta-analysis was performed with the Stata 12.0 and
Review Manage Version 5.2 (RevMan 5.2) software and
Microsoft Excel 2010 was used for the statistical analysis.
The hazard ratio (HRs) and 95% confidence intervals (95%
CIs) for the available data were calculated to identify po-
tential associations with overall survival in the two groups,
using the method reported by Tierney et al. [25]. Statistical
heterogeneity across studies was quantified using the χ2

(or Cochran Q statistic) and I2 statistic. The I2 statistic is
derived from the Q statistic ([Q-df/Q] × 100) and provides
a measure of the proportion of the overall variation attrib-
utable to heterogeneity between the studies. If the test of
heterogeneity was statistically significant, then the random
effect model was used. The P value threshold for statistical
significance was set at 0.05 for effect sizes. A weighted
average of the median survival times with the 95%CI was



Table 1 Quality assessment of trials included in the present study (STROBE)

Author Treatment A B C D E F G H I

Kikuchi S [26] Palliative gastrectomy/other procedures P Y N Y Y Y Y N Y

Saidi RF [27] Palliative gastrectomy/no surgery Y Y P P Y N Y N P

Nazli O [28] Palliative gastrectomy/no surgery P Y N N Y N Y N N

Lin SZ [29] Palliative gastrectomy/unresectable operation/no surgery Y Y N P Y N Y N N

Lupascu C [30] Palliative gastrectomy/no surgery Y P N N Y N Y Y P

Zhang JZ [31] Palliative gastrectomy/no surgery Y P N Y Y N Y N Y

Sougioultzis S [32] Palliative gastrectomy/no surgery Y Y N Y Y N Y N P

Kim KH [33] Palliative gastrectomy/no surgery Y Y N Y Y Y Y N Y

Chang YR [34] Palliative gastrectomy/no surgery Y Y N Y Y Y Y N Y

Kokkola A [35] Palliative gastrectomy/exploration Y P N P Y P Y N Y

Chen S [36] Palliative gastrectomy/no surgery P Y N N Y N Y N P

Tokunaga M [37] Palliative gastrectomy/no surgery Y Y P Y Y N Y N Y

Miki Y [38] Palliative gastrectomy/no surgery P Y N Y Y N Y N Y

Dittmar Y [39] Palliative gastrectomy/unresectable operation/other procedures/no surgery Y Y P Y Y N Y N N

A, Objectives and prespecified hypothesis in the introduction; B, Eligibility criteria of cohort in methods; C, Methods for recruitment of participant; D, Mention of
outcomes, exposure, and confounder; E, Study size calculated; F, Potential biases addressed; G, Statistical methods described; H, Mention of how missing data was
handled; I, Limitation of the study and the generalizations mentioned; Y, Yes; N, No; P, Partially.
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calculated with Stata 12.0, where the average was weighted
with the follow-up period from each study.

Results
The included literature and methodological quality
The initial search strategy identified 1647 articles, 1608
of which were excluded after the initial review of their
titles and abstracts. After further consideration of the 39
remaining articles, 14 studies [26-39] involving 3,003 pa-
tients were finally included in the review according to
the inclusion and exclusion criteria. All included articles
were observational trials, of which 1,461 patients under-
went palliative gastrectomy and 1,542 patients did not
received palliative surgery. The characteristics and meth-
odological quality assessment statement are shown in
Table 2 and 1, respectively.

Median survival
Of all included articles, 12 reported median survival
times [26-28,30-35,37-39]. In these studies, 885 (58.52%)
patients received palliative gastrectomy and 866
(56.16%) patients received other treatments. In the pal-
liative gastrectomy group, the weighted average of the
median survival time was 14.96 months (95%CI 14.62–
15.29); and in the non-gastrectomy group, the weighted
average of the median survival time was 7.07 months
(95%CI 6.87–7.27).

Overall survival
Overall survival data were extracted from 13
[26,27,29-39] of the total 14 articles included. Nazli et al.
[28] did not report overall survival with in any table or
survival curve, so we could not use information for over-
all survival from their study. In the 13 studies examined,
1440 (98.56%) patients received palliative gastrectomy
and 1503 (97.47%) patients received other treatments.
Most of the studies demonstrated that palliative gastrec-
tomy improved the long-term survival in patients with
incurable GC. The statistical significance of the
between-study heterogeneity was examined. The HR
for overall survival was 0.56 (95%CI 0.39–0.80;
p = 0.0002). The heterogeneity was significant (P <0.001,
I2 = 89%; Figure 1). Among these articles, eight
[26,27,33-35,37,38] reported stage M1 GC in 1540 pa-
tients (51.28%), and five [29-32,39] did not supply de-
tailed data for the 1443 patients (46.72%) investigated in
the studies. We analyzed the overall survival rates of the
eight studies that clearly reported detailed information
about the patients with stage M1 GC. The HR for over-
all survival in the M1 subgroup was 0.62 (95%CI
0.49–0.78; p < 0.0001); and in the M0 ±M1 subgroup,
the HR was 0.39 (95%CI 0.16–0.93; p < 0.0001; Figure 2).
Significant between-study heterogeneity was identified in
the stage M0 ±M1 GC subgroup (p = 0.03, I2 = 95%). In
the M1 subgroup, the between-study heterogeneity was
not highly significant (p = 0.04, I2 = 52%). Therefore we
considered the significant between-study heterogeneity
of the articles may be attributable to the M0 ±M1 sub-
group, in which the stages were unclear. Palliative gas-
trectomy showed a tendency to improve the overall
survival of patients with advanced GC, especially
patients with stage M1 GC.



Table 2 Basic characteristics of trials included in the present study

Reference Author Year Metastasis Adjuvant
chemotherapy

With palliative
gastrectomy

Without palliative
gastrectomy 1-year survival 3-year survival 5-year survival

Follow-up
(month) HR (95%CI)

Patients
number

Median
survival

time (month)

Ptaients
number

Median
survival

time (month)

with
PG

without
PG

with
PG

without
PG

with
PG

without
PG

1 Kikuchi S [26] 1998 M1 - 63 12.2 59 5.5 NA NA NA NA NA NA 40 0.55 (0.35,0.85)

2 Saidi RF [27] 2006 M0 +M1 ± 24 13.2 81 5.5 NA NA NA NA 5% 0 60 0.46 (0.03,7.2)

3 Nazli O [28] 2007 M0 - 21 8 39 3 NA NA NA NA NA NA 36 NA

4 Lin SZ [29] 2008 M0 +M1 ± 183 NA 206 NA 61.3% 1.3% 8.9% 0 6.2% 0 60 0.61 (0.45,0.82)

5 Lupascu C [30] 2010 M0 +M1 ± 30 17.8 45 6.4 NA NA NA NA NA NA 30 0.78 (0.06,9.64)

6 Zhang JZ [31] 2011 M0 +M1 - 184 16.4 152 5.5 51.4% 0 NA NA NA NA 60 0.64 (0.49,0.84)

7 Sougioultzis S [32] 2011 M0 +M1 + 218 13.25 93 4 NA NA 8.1% 3.5% NA NA 75 0.08 (0.06,0.13)

8 Kim KH [33] 2011 M1 + 47 15.5 185 9 NA NA NA NA NA NA 60 0.65 (0.45,0.94)

9 Chang YR [34] 2011 M1 ± 108 12.7 57 11.2 NA NA NA NA NA NA 60 0.59 (0.42,0.89)

10 Kokkola A [35] 2012 M1 ± 23 10.8 32 5.7 NA NA NA NA NA NA 60 0.99 (0.5,1.94)

11 Chen S [36] 2012 M0 +M1 ± 392 NA 470 NA NA NA NA NA NA NA 48 0.71 (0.58,0.87)

12 Tokunaga M [37] 2012 M1 ± 82 13.1 66 12 NA NA NA NA NA NA 60 1.03 (0.65,1.65)

13 Miki Y [38] 2012 M1 ± 38 25.6 12 8.7 64.4% 36.7% 36.1% 12.2% 29.4% 0 83 0.27 (0.12,0.59)

14 Dittmar Y [39] 2012 M0 +M1 ± 48 15 45 6 NA NA NA NA NA NA 60 0.56 (0.32,0.99)

Total publications: 14 1461 14.96* 1542 7.07*

+: all patients received chemotherapy. -: chemotherapy was not mentioned. ±: a part of patients received chemotherapy.
*: weighted average of median survival time of articles.
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Figure 1 Hazard ratio for overall survival. (PG: palliative gastrectomu; NR: no resection).
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Benefit of survival according to different metastatic
positions
We researched the concrete metastatic position in pa-
tients with stage M1 gastric cancer. Four articles
[26,29,36,37] described patients with peritoneal dissem-
ination that received palliative gastrectomy compared to
patients without gastrectomy, three articles [29,36,38]
reported patients with liver metastasis and two articles
[29,36] reported patients with distant lymph node me-
tastasis in detail. The HR of the peritoneal dissemination
subgroup was 0.76 (95%CI 0.63–0.92; p = 0.005); the HR
of the liver metastasis subgroup was 0.41 (95%CI 0.30–
0.55; p < 0.00001); and the HR of the distant lymph-node
metastasis subgroup was 0.36 (95%CI 0.23–0.59; p <
0.00001; Table 3). These results show that palliative gas-
trectomy tends to improve survival in GC patients with
Figure 2 Hazard ratio for overall survival of subgroups with different
peritoneal dissemination, liver metastasis, and distant
lymph-node metastasis relative to that of patients receiv-
ing other treatments.

The influence of chemotherapy on palliative gastrectomy
Chemotherapy is an important step in treating advanced
GC. In all, there were 11 articles [27,29,30,32-39] that men-
tioned chemotherapy, but only three of them [27,29,30] re-
ported the details on patients with palliative gastrectomy
combined with chemotherapy and patients with palliative
gastrectomy only. There were 151 patients in the palliative
gastrectomy combined with chemotherapy group and 108
patients in the only palliative gastrectomy group. The HR
was 0.63 (95%CI 0.47-0.84; p = 0.002; Figure 3). Therefore,
chemotherapy may improve the overall survival of patients
who receive palliative gastrectomy.
M stages. (PG: palliative gastrectomu; NR: no resection).



Table 3 Hazard ratio for overall survival of subgroups

No. of studies No. of patients HR (95%CI) p-value I2 (%)

Different Metastatic Positions

Peritoneal Dissmination [26,29,36,37] 4 832 0.76 (0.63, 0.92) 0.005 68

Liver Metastasis [29,36,38] 3 365 0.41 (0.30, 0.55) <0.00001 23

Lymph Node Metastasis [29,36] 2 155 0.36 (0.23, 0.59) <0.00001 90

Different Regions

Western Countries [27,30,32,35,39] 5 639 0.65 (0.58, 0.73) <0.00001 31

Asian Countries [26,29,31,33,34,36-38] 8 2304 0.23 (0.17, 0.31) <0.00001 93
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Palliative gastrectomy with metastasis combined
resection
In all the articles, there were only two studies that de-
scribed palliative gastrectomy with metastasis combined
resection [36,38]. In a study by Chen et al., 25 patients
received a combined resection and 29 patients did not.
In the study of Miki et al., 25 patients were treated with
combined resection and 13 patients were not. In the two
studies, the combined resections were all hepatectomies.
The HR for overall survival was 0.30 (95%CI 0.15–0.61;
p = 0.0008; Figure 4). There was no evidence of statistical
heterogeneity (p = 0.42, I2 = 0%).

Discussion
In the last 30 years, the patterns of metastasis, recur-
rence, and survival in patients with GC have changed,
and the incidences of GC has decreased worldwide. This
phenomenon was promoted by therapies to eradicate ap-
proaches of Helicobacter pylori [40], improvements in
standardized operative procedures and auxiliary instru-
ment, and improvements in the quality of life among dif-
ferent societies, etc. [41]. However, patients with gastric
cancer are always in the advanced stage when diagnosed.
Recent advances in chemotherapy regimens have im-
proved the survival rates of GC patients with incurable
factors. However, whether it is suitable for patients with
advanced GC to receive palliative resection is still under
debate [42]. Therefore, our study was the first to per-
form a meta-analysis on palliative resection for patients
with incurable advanced GC. The results showed the
trend that palliative gastrectomy may improve survival
in patients with incurable advanced GC. The impact on
the improvement of survival may depend on the position
Figure 3 Hazard ratio for overall survival influenced by chemotherap
of metastasis, chemotherapy and combined resection of
metastasis.
In this study, almost all the articles used median sur-

vival time and 1-year, 3-year or 5-year survival rates to
assess the effect. Therefore, the overall survival rates ex-
tracted from each article were suitable for analysis in
this study. The articles that were included in our study
all reported patients with incurable advanced GC. How-
ever, Kikuchi et al. [26] reported GC with metastasis to
the distant peritoneum, so we also included it as an M1
GC. We obtained information about the median survival
times of each study from the original articles, and calcu-
lated the weighted average values. The results showed
that the weighted average of median survival time in pa-
tients with palliative gastrectomy was longer than that
without palliative resection (14.96 vs. 7.07). Although
there was significant heterogeneity, the meta-analysis
still showed that palliative gastrectomy tended to im-
prove overall survival rates, with an HR of 0.58 (95%CI
0.48–0.71).
Stage M1 in our study was considered as GC with dis-

tant organ metastasis, such as hepatic, peritoneal and
distant lymph node metastasis. These had been shown
previously to adversely affect survival in several studies
[43-45]. Therefore, the characteristic of patients with
stage M1 GC was extracted to perform the analysis in
our study. These results indicate that GC patients with
metastasis who receive palliative gastrectomy may have
better overall survival than patients who receive other
treatments. In spite of M1 GC showing improvement in
survival, fewer included trials may still make obstacles
for proving the benefit of palliative gastrectomy in all
metastasis types in our study. Furthermore, we
y. (C: chemotherapy; CR: combined resection).



Figure 4 Hazard ratio for overall survival of patients with liver metastasis received combined hepatic resection or not.
(C: chemotherapy; CR: combined resection).
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investigated palliative gastrectomy combined with resec-
tion of metastasis. Sougioultzis et al. [32] reported that
there were benefits in palliative gastrectomy for GC pa-
tients with distant metastases. Due to limitations of data
from the original trials, only combined hepatic resection
was in accordance with the selection criteria of our re-
search. Although the efficacy of surgical treatment for
hepatic metastasis from GC remains uncertain, palliative
gastrectomy may be beneficial for patients with liver me-
tastasis [46] and the results were also the same as in the
present study. The results of our meta-analysis confirm
that palliative gastrectomy combined with hepatectomy
may provide better overall survival than palliative gas-
trectomy only in patients with advanced GC and liver
metastasis.
Several trials reported the function of chemotherapy

for patients after palliative gastrectomy. Chemotherapy
may be a protective factor for patients with unresectable
or metastatic disease, and may offer a comparable sur-
vival benefit [47]. Some trials showed there was no sur-
vival benefit associated with palliative gastrectomy and
recommended chemotherapy [37,42]. In contrast, some
articles suggested palliative gastrectomy without chemo-
therapy was beneficial [48,49]. There were also some
trials, such as Lin et al., recommended palliative
Figure 5 Test for publication bias. A. Begger’s test. B. Egger’s test.
gastrectomy with chemotherapy to improve the survival
rates of patients [29]. The majority of original studies in-
cluded in the present study reported chemotherapy as
used in the trials. We analyzed survival rate of patients
that received palliative gastrectomy with or without
chemotherapy. The results showed that patients with
palliative gastrectomy combined with chemotherapy
might have a beneficial survival compared to patients
with simple palliative gastrectomy.
Whether a course of treatment is valuable for incur-

able patients depends on whether it improves their pe-
riods of survival and quality of life (QOL). In clinical
practice, we must balance the benefits with the risk and
costs of surgery, before the decision to treat is taken.
Quality of life is an important factor in evaluating the
impact of resection, but very few of the articles included
in our analysis mentioned. In the present study, we cal-
culated the survival rates to evaluate the efficacy of the
treatment, but because we had limited data from only
retrospective trials, the quality of life, duration of hos-
pital stay, and costs could not be determined, so the cur-
rently available evidence cannot clarify the potential
clinical benefits or harms. However, Chang [34] used
hospitalization-free survival (HFS) as a parameter to
evaluate QOL. The results reported by Chang suggested
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that palliative gastrectomy may not compromise QOL.
However, whether palliative gastrectomy affects QOL, is
still contentious, and more research into this tissue is re-
quired in the future.
Early diagnosis and prevention strategies are systemat-

ically performed in several Asian countries [50], and
have been shown to produce a higher rate of early tumor
categories and better prognoses among patients with
gastric cancer than Europeans and other Western coun-
tries. However, many investigations from the countries
with the greatest experience and incidence of GC in Asia
are published in Asian languages, and are often neither
analyzed nor cited. Differences in results may be attrib-
utable to different districts. In the present study, eight of
the included articles [26,29,31,33,34,36-38] reported in
Asian and six [27,28,30,32,35,39] were from Western
countries. We analyzed subgroups based on different re-
gions, such as Asian and Western countries, to deter-
mine whether they influenced the analysis. Our results
showed that palliative gastrectomy may improve survival
in both regions, even though relatively clear heterogen-
eity was observed in the data from Western countries
(Table 3). The differences among regions may influence
outcomes, but the results of our analysis suggest that the
effect is slight. More data from Western countries are
required for comparison with Asian data before a final
conclusion can be drawn.
To date there have been no randomized, controlled

trials evaluating the difference between survival of pa-
tients managed with or without palliative resection for
incurable advanced GC. Therefore, this work was limited
to data from retrospective studies and it is difficult to
extract strong conclusions from survival data. The pa-
tient status and tumor burden at the time of diagnosis
may influence the decision as to whether to operate and
it may influence the survival advantage after surgery
[51]. Only a few trials reported the detailed characteris-
tics of patients before and after surgery [26,29,36-38]
(1571 patients, 52.31%), combined resection [36,38] (92
patients, 3.06%), or chemotherapy [27,29,30] (259 pa-
tients, 8.62%). We tried to connect with the authors, but
few replied. To reduce publication bias, we selected
studies carefully and evaluated the trails with the
STROBE guidelines. The degree of asymmetry among
the individual study results around the combined HR for
overall survival in shown in Figure 5. The degree of
asymmetry was not statistically significant on Egger’s test
(p = 0.177) or Begger’s test (p = 0.855) which means that
there was no significant publication bias among the arti-
cles included in the present analysis. The selection of pa-
tients for the different groups was a problem, because
each included study had its own distinct indications and
goals, and should be evaluated independently. Without a
better understanding of the performance status of the
patients selected in the two study groups, selection bias in
our analysis cannot be excluded. Furthermore, the quality
of articles must be improved in the future. For instance, in
the study by Saidi et al., the confidence interval for the
median survival time ranged between 4.3 and 28.8 months,
which may be attributable to the small sample used in the
study (24 patients) or other factors, and sample sizes
should be increased to eliminate this effect. Recently, a
randomized controlled trial has begun in Japan and Korea
to determine the value of gastrectomy performed in pa-
tients with advanced GC, and the results are keenly
awaited [52]. In the future, well designed and high-quality
multicenter clinical trials are still required.

Conclusion
The present meta-analysis showed that palliative gastrec-
tomy had a statistically significant survival benefit on pa-
tients with incurable advanced GC, especially stage M1
GC patients. Survival advantage is longer when chemother-
apy was used. For patients with liver metastasis, palliative
gastrectomy may provide better survival than with metas-
tasis in other organs. Otherwise, palliative gastrectomy
combined with hepatic resection may improve survival.

Abbreviations
HR: Hazard ratio; GC: Gastric cancer; PG: Palliative gastrectomu; NR: No
resection; CR: Combined resection; CI: Confidence intervals; NCCN: National
comprehensive cancer network; JGCA: Japanese gastric cancer association;
STROBE: Strengthening the reporting of observational studies in
epidemiology.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
JS and YS contributed equally to this work. ZW participated in the
conception and design of the study and coordination; JS and YS participated
in design of the study, data extraction, article selection and manuscript
preparation and interpreted the results in collaboration with YX and HX; JL
and XC participated in data extraction, article selection and data extraction;
PG performed the statistical analysis and participated in the critical revision
of the manuscript. All authors drafted and critically revised the manuscript
and approved the final version.

Acknowledgment
This work was supported by National Science Foundation of China
(No. 81201888 and No. 81172370), the Project of Science and Technology
of Shenyang (F12-193-9-08) and the Program of Education Department
of Liaoning Province (L2011137).

Author details
1Department of Surgical Oncology and General Surgery, First Hospital of
China Medical University, Shenyang 110001, China. 2Department of
Epidemiology, School of Public Health, China Medical University, Shenyang
110001, China.

Received: 8 August 2013 Accepted: 28 November 2013
Published: 5 December 2013

References
1. Shibata A, Parsonnet J: Stomach cancer. In Cancer Epidemiology and

Prevention. 3rd edition. Edited by Schottenfeld D, Fraumeni JF. New York:
Oxford University Press; 2006:707–720.



Sun et al. BMC Cancer 2013, 13:577 Page 9 of 10
http://www.biomedcentral.com/1471-2407/13/577
2. Parkin DM, Bray F, Ferlay J, Pisani P: Global cancer statistics, 2002.
CA Cancer J Clin 2005, 55(2):74–108.

3. Koizumi W, Narahara H, Hara T, Takagane A, Akiya T, Takagi M, Miyashita K,
Nishizaki T, Kobayashi O, Takiyama W, et al: S-1 plus cisplatin versus S-1
alone for first-line treatment of advanced gastric cancer (SPIRITS trial):
a phase III trial. Lancet Oncol 2008, 9(3):215–221.

4. Glimelius B, Ekstrom K, Hoffman K, Graf W, Sjoden PO, Haglund U, Svensson
C, Enander LK, Linne T, Sellstrom H, et al: Randomized comparison
between chemotherapy plus best supportive care with best supportive
care in advanced gastric cancer. Ann Oncol 1997, 8(2):163–168.

5. Pyrhonen S, Kuitunen T, Nyandoto P, Kouri M: Randomised comparison of
fluorouracil, epidoxorubicin and methotrexate (FEMTX) plus supportive
care with supportive care alone in patients with non-resectable gastric
cancer. Br J Cancer 1995, 71(3):587–591.

6. Kakeji Y, Maehara Y, Tomoda M, Kabashima A, Ohmori M, Oda S, Ohno S,
Sugimachi K: Long-term survival of patients with stage IV gastric
carcinoma. Cancer 1998, 82(12):2307–2311.

7. Isobe Y, Nashimoto A, Akazawa K, Oda I, Hayashi K, Miyashiro I, Katai H,
Tsujitani S, Kodera Y, Seto Y, et al: Gastric cancer treatment in Japan: 2008
annual report of the JGCA nationwide registry. Gastric Cancer 2011,
14(4):301–316.

8. Maehara Y, Hasuda S, Koga T, Tokunaga E, Kakeji Y, Sugimachi K:
Postoperative outcome and sites of recurrence in patients following
curative resection of gastric cancer. Br J Surg 2000, 87(3):353–357.

9. Miner TJ, Karpeh MS: Gastrectomy for gastric cancer: defining critical
elements of patient selection and outcome assessment. Surg Oncol Clin N
Am 2004, 13(3):455–466. viii.

10. Ajani JA, Bentrem DJ, Besh S, D’Amico TA, Das P, Denlinger C, Fakih MG,
Fuchs CS, Gerdes H, Glasgow RE, et al: NCCN Clinical Practice Guidelines in
Oncology: Gastric Cancer (Version 2.2013). Fort Washington: NCCN. http://
www.nccn.org/professionals/physician_gls/f_guidelines.asp.

11. Japanese Gastric Cancer A: Japanese classification of gastric carcinoma -
2nd English edition. Gastric Cancer 1998, 1(1):10–24.

12. Monson JR, Donohue JH, McIlrath DC, Farnell MB, Ilstrup DM: Total
gastrectomy for advanced cancer. A worthwhile palliative procedure.
Cancer 1991, 68(9):1863–1868.

13. Haugstvedt T, Viste A, Eide GE, Soreide O: The survival benefit of resection
in patients with advanced stomach cancer: the Norwegian multicenter
experience. Norwegian stomach cancer trial. World J Surg 1989,
13(5):617–621. discussion 621–612.

14. Medina-Franco H, Contreras-Saldivar A, Ramos-De La Medina A, Palacios-
Sanchez P, Cortes-Gonzalez R, Ugarte JA: Surgery for stage IV gastric
cancer. Am J Surg 2004, 187(4):543–546.

15. Samarasam I, Chandran BS, Sitaram V, Perakath B, Nair A, Mathew G:
Palliative gastrectomy in advanced gastric cancer: is it worthwhile?
ANZ J Surg 2006, 76(1–2):60–63.

16. Hartgrink HH, Putter H, Klein Kranenbarg E, Bonenkamp JJ, van de Velde CJ:
Value of palliative resection in gastric cancer. Br J Surg 2002,
89(11):1438–1443.

17. Bonenkamp JJ, Sasako M, Hermans J, Van de Velde CJH: Tumor load and
surgical palliation in gastric cancer. Hepatogastroenterology 2001,
48(41):1219–1221.

18. Maekawa S, Saku M, Maehara Y, Sadanaga N, Ikejiri K, Anai H, Kuwano H,
Sugimachi K: Surgical treatment for advanced gastric cancer.
Hepatogastroenterology 1996, 43(7):178–186.

19. Ouchi K, Sugawara T, Ono H, Fujiya T, Kamiyama Y, Kakugawa Y, Mikuni J,
Yamanami H: Therapeutic significance of palliative operations for gastric
cancer for survival and quality of life. Eur J Surg Oncol 1998, 69(1):41–44.

20. Miner TJ, Jaques DP, Karpeh MS, Brennan MF: Defining palliative surgery in
patients receiving noncurative resections for gastric cancer. J Am Coll
Surg 2004, 198(6):1013–1021.

21. Moehler M, Galle PR, Gockel I, Junginger T, Schmidberger H: The
multidisciplinary management of gastrointestinal cancer. Multimodal
treatment of gastric cancer. Best Pract Res Clin Gastroenterol 2007,
21(6):965–981.

22. Sobin L, Gospodarowicz M, Wittekind C: International Union Against Cancer
(UICC) TNM classification of malignant tumours[M]. 7th edition. NewYork:
Wiley-Liss; 2010:117–126.

23. Sobin L, Wittekind C: International Union Against Cancer (UICC) TNM
classification of malignant tumours [M]. 6th edition. NewYork: Wiley-Liss;
2002:99–106.
24. Sigurdsson HK, Korner H, Dahl O, Skarstein A, Soreide JA: Palliative surgery
for rectal cancer in a national cohort. Colorectal Dis 2008, 10(4):336–343.

25. Tierney JF, Stewart LA, Ghersi D, Burdett S, Sydes MR: Practical methods for
incorporating summary time-to-event data into meta-analysis. Trials
2007, 8:16.

26. Kikuchi S, Arai Y, Morise M, Kobayashi N, Tsukamoto H, Shimao H, Sakakibara
Y, Hiki Y, Kakita A: Gastric cancer with metastases to the distant
peritoneum: a 20-year surgical experience. Hepatogastroenterology 1998,
45(22):1183–1188.

27. Saidi RF, ReMine SG, Dudrick PS, Hanna NN: Is there a role for palliative
gastrectomy in patients with stage IV gastric cancer? World J Surg 2006,
30(1):21–27.

28. Nazli O, Yaman I, Tansug T, Isguder AS, Bozdag AD, Bolukbasi H: Palliative
surgery for advanced stage (stage IV) gastric adenocarcinoma.
Hepatogastroenterology 2007, 54(73):298–303.

29. Lin SZ, Tong HF, You T, Yu YJ, Wu WJ, Chen C, Zhang W, Ye B, Li CM, Zhen
ZQ, et al: Palliative gastrectomy and chemotherapy for stage IV gastric
cancer. J Cancer Res Clin Oncol 2008, 134(2):187–192.

30. Lupascu C, Andronic D, Ursulescu C, Vasiluta C, Raileanu G, Georgescu S,
Niculescu D, Crumpei F, Tarcoveanu E: Palliative gastrectomy in patients
with stage IV gastric cancer–our recent experience. Chirurgia (Bucur) 2010,
105(4):473–476.

31. Zhang JZ, Lu HS, Huang CM, Wu XY, Wang C, Guan GX, Zhen JW, Huang
HG, Zhang XF: Outcome of palliative total gastrectomy for stage IV
proximal gastric cancer. Am J Surg 2011, 202(1):91–96.

32. Sougioultzis S, Syrios J, Xynos ID, Bovaretos N, Kosmas C, Sarantonis J,
Dokou A, Tzivras D, Zografos G, Felekouras E, et al: Palliative gastrectomy
and other factors affecting overall survival in stage IV gastric
adenocarcinoma patients receiving chemotherapy: a retrospective
analysis. Eur J Surg Oncol 2011, 37(4):312–318.

33. Kim KH, Lee KW, Baek SK, Chang HJ, Kim YJ, Park DJ, Kim JH, Kim HH, Lee
JS: Survival benefit of gastrectomy (plus or minus) metastasectomy in
patients with metastatic gastric cancer receiving chemotherapy. Gastric
Cancer 2011, 14(2):130–138.

34. Chang YR, Han DS, Kong SH, Lee HJ, Kim SH, Kim WH, Yang HK: The value
of palliative gastrectomy in gastric cancer with distant metastasis. Ann
Surg Oncol 2011, 19(4):1–9.

35. Kokkola A, Louhimo J, Puolakkainen P: Does non-curative gastrectomy
improve survival in patients with metastatic gastric cancer? J Surg Oncol
2012, 106(2):193–196.

36. Chen S, Li YF, Feng XY, Zhou ZW, Yuan XH, Chen YB: Significance of
palliative gastrectomy for late-stage gastric cancer patients. J Surg Oncol
2012, 106(7):862–871.

37. Tokunaga M, Terashima M, Tanizawa Y, Bando E, Kawamura T, Yasui H, Boku
N: Survival benefit of palliative gastrectomy in gastric cancer patients
with peritoneal metastasis. World J Surg 2012, 36(11):2637–2643.

38. Miki Y, Fujitani K, Hirao M, Kurokawa Y, Mano M, Tsujie M, Miyamoto A,
Nakamori S, Tsujinaka T: Significance of surgical treatment of liver
metastases from gastric cancer. Anticancer Res 2012, 32(2):665–670.

39. Dittmar Y, Rauchfuss F, Goetz M, Jandt K, Scheuerlein H, Heise M,
Settmacher U: Non-curative gastric resection for patients with stage 4
gastric cancer–a single center experience and current review of
literature. Langenbecks Arch Surg 2012, 397(5):745–753.

40. Wong BC, Lam SK, Wong WM, Chen JS, Zheng TT, Feng RE, Lai KC, Hu WH,
Yuen ST, Leung SY, et al: Helicobacter pylori eradication to prevent
gastric cancer in a high-risk region of China: a randomized controlled
trial. JAMA 2004, 291(2):187–194.

41. Takahashi T, Saikawa Y, Kitagawa Y: Gastric cancer: current status of
diagnosis and treatment. Cancers 2013, 5(1):48–63.

42. Sarela AI, Yelluri S: Gastric adenocarcinoma with distant metastasis: is
gastrectomy necessary? Arch Surg 2007, 142(2):143–149.

43. Chau I, Norman AR, Cunningham D, Waters JS, Oates J, Ross PJ: Multivariate
prognostic factor analysis in locally advanced and metastatic esophago-
gastric cancer–pooled analysis from three multicenter, randomized,
controlled trials using individual patient data. J Clin Oncol 2004,
22(12):2395–2403.

44. Kim JG, Ryoo BY, Park YH, Kim BS, Kim TY, Im YH, Kang YK: Prognostic factors
for survival of patients with advanced gastric cancer treated with cisplatin-
based chemotherapy. Cancer Chemother Pharmacol 2008, 61(2):301–307.

45. Shiraishi N, Sato K, Yasuda K, Inomata M, Kitano S: Multivariate prognostic
study on large gastric cancer. J Surg Oncol 2007, 96(1):14–18.

http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp


Sun et al. BMC Cancer 2013, 13:577 Page 10 of 10
http://www.biomedcentral.com/1471-2407/13/577
46. Miyagaki H, Fujitani K, Tsujinaka T, Hirao M, Yasui M, Kashiwazaki M, Ikenaga
M, Miyazaki M, Mishima H, Nakamori S: The significance of gastrectomy in
advanced gastric cancer patients with non-curative factors. Anticancer Res
2008, 28(4C):2379–2384.

47. Mahar AL, Coburn NG, Singh S, Law C, Helyer LK: A systematic review of
surgery for non-curative gastric cancer. Gastric Cancer 2011, 2637:2643.

48. Kim DY, Joo JK, Park YK, Ryu SY, Kim YJ, Kim SK, Lee JH: Is palliative
resection necessary for gastric carcinoma patients? Langenbecks Arch Surg
2008, 393(1):31–35.

49. Li C, Yan M, Chen J, Xiang M, Zhu ZG, Yin HR, Lin YZ: Survival benefit of
non-curative gastrectomy for gastric cancer patients with synchronous
distant metastasis. J Gastrointest Surg 2010, 14(2):282–288.

50. Asaka M: A new approach for elimination of gastric cancer deaths in
Japan. Int J Cancer 2013, 132(6):1272–1276.

51. Stillwell AP, Buettner PG, Ho YH: Meta-analysis of survival of patients with
stage IV colorectal cancer managed with surgical resection versus
chemotherapy alone. World J Surg 2010, 34(4):797–807.

52. Fujitani K, Yang HK, Kurokawa Y, Parkdo J, Tsujinaka T, Park BJ, Fukuda H,
Noh SH, Boku N, Bang YJ, et al: Randomized controlled trial comparing
gastrectomy plus chemotherapy with chemotherapy alone in advanced
gastric cancer with a single non-curable factor: Japan clinical oncology
group study JCOG 0705 and Korea gastric cancer association study
KGCA01. Jpn J Clin Oncol 2008, 38(7):504–506.

doi:10.1186/1471-2407-13-577
Cite this article as: Sun et al.: Clinical significance of palliative
gastrectomy on the survival of patients with incurable advanced gastric
cancer: a systematic review and meta-analysis. BMC Cancer 2013 13:577.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Systematic search strategy
	Inclusion and exclusion criteria
	Data extraction and quality assessment of the included literature
	Statistics

	Results
	The included literature and methodological quality
	Median survival
	Overall survival
	Benefit of survival according to different metastatic positions
	The influence of chemotherapy on palliative gastrectomy
	Palliative gastrectomy with metastasis combined resection

	Discussion
	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgment
	Author details
	References

