
ORIGINAL ARTICLE

Gastrectomy for Metastatic Gastric Cancer: a 15-year Experience
from a Developing Country

Mushegh А. Sahakyan1,2
& Artak Gabrielyan3

& Davit L. Aghayan2,4
& Shushan Yesayan4,5

& Hmayak Petrosyan3
&

Аlina Chobanyan6
& Airazat M. Kazaryan1,2,7,8,9

& Artur M. Sahakyan1,3

Received: 6 June 2018 /Accepted: 21 May 2019 /Published online: 29 May 2019
# Indian Association of Surgical Oncology 2019

Abstract
The role of surgery in the management of metastatic gastric cancer (MGC) remains unclear. The aim of this study was to
investigate the surgical and oncologic outcomes of gastrectomy in patients with MGC. The study included prospectively
collected data of patients with MGC operated at four medical centers in Yerevan, Armenia, between 2000 and 2014.
Armenian National Center of Oncology Registry and hospital records were used to obtain survival data. Factors associated with
performing gastrectomy in patients with MGC were analyzed by using the logistic regression model. The Kaplan-Meier method
was applied for survival analysis, and the Cox regression model with backward selection was used for multivariate analysis. A
total number of 733 patients were operated for gastric cancer including 112 (15.3%) with MGC. Of those, 70 underwent
gastrectomy, while 42 had exploratory laparotomy or bypass. Morbidity and mortality were similar after gastrectomy and
exploratory laparotomy/bypass (18.6 vs 21.4%, p = 0.71 and 2.9 vs 7.1% p = 0.36, respectively). Female gender, involvement
of N1 and/or N2 lymph node stations, and differentiated adenocarcinoma were associated with opting for gastrectomy.
Gastrectomy with synchronous resection of distant metastases resulted in postoperative outcomes similar to those following
gastrectomy without synchronous organ resection. Median follow-up was 6 months. Eighteen (16.1%) patients received chemo-
therapy. Median survival following gastrectomy and exploratory laparotomy/bypass were 7 and 4 months (p = 0.015), respec-
tively. The use of chemotherapy following gastrectomy significantly improved survival compared with gastrectomy only (14 vs
6 months, p = 0.01). In the multivariable analysis, chemotherapy and nodal stage correlated with survival after gastrectomy.
Gastrectomy for MGC is associated with satisfactory surgical outcomes and can be combined with synchronous resection of
distant metastases in selected patients. Gastrectomy results in longer survival compared with exploratory laparotomy/bypass,
especially when followed by chemotherapy.
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Background

Gastric cancer is the fourth most common cancer and the
second leading cause of cancer-related death worldwide [1,
2]. According to the literature, 40% of patients with gastric
cancer are diagnosed with metastases [3]. The management of
metastatic gastric cancer (MGC) is challenging. Although sur-
gical resection is the cornerstone in the multimodal treatment
of gastric cancer, its role in MGC remains controversial [4, 5].
The opponents of gastrectomy for MGC underscore its high
morbidity and mortality [6, 7], as patients’ poor performance
status, local and distant disease spread, and surgery-related
trauma were shown to prolong postoperative hospital stay
leading to a cost increase and unclear therapeutic benefits [8,
9]. Thus, several authors suggest performing gastrectomy only
for complications of MGC, such as uncontrollable bleeding,
stenosis, and perforation [10, 11]. Yet some reports found
benefits in gastrectomy for MGC [12–14]. According to
Nazli et al.,[7] gastrectomy results in better quality of life
and prolongs survival. These findings are explained by the
fact that upfront gastrectomy precludes the development of
the aforementioned complications of gastric cancer. At the
same time, positive outcomes of these procedures largely de-
pend on patient selection [7, 15].

In this study, factors associated with opting for gastrectomy
in MGC and its short- and long-term outcomes were
examined.

Methods

Patients

Consecutive patients with MGC operated from 2000 to 2014
in four medical centers (National Center of Oncology after
V.A. Fanarjyan, 2000–2003; BIzmirlyan^ MC, 2003–2004;
BKanaker-Zeytun^ MC, 2004–2009; and BArtMed^ MC,
2009–2014) in Yerevan, Armenia, were included in this study.
The study has been approved by the institutional data protec-
tion officers in these institutions.

Indications for gastrectomy were satisfactory performance
status and resectable primary tumor. Preoperative endoscopy
and biopsy were carried out to identify and histologically ver-
ify the presence of cancer. Abdominal ultrasound examination
and computed tomography were utilized to assess the extent
of the disease. Of note, none of the patients received neoadju-
vant chemotherapy. All operations were performed in the elec-
tive setting by one surgeon (AMS). Following laparotomy and
intraoperative revision, the final decision on the extent of sur-
gery was made. The latter included one of the following op-
tions: (a) exploratory laparotomy only (tumor debulking/
lymph node sampling), (b) laparotomy and bypass, and (c)
gastrectomy. Gastrectomy with synchronous metastasectomy

was performed when possible. Postoperative management
protocol was similar throughout the study period. Adjuvant
chemotherapy was initiated in these patients over the last few
years. All patients underwent repeat examinations including
the measurement of tumor markers (CEA, Ca 19–9), abdom-
inal ultrasound and chest X-ray, or abdominal and chest com-
puted tomography 3, 6, 12 months after surgery. Thereafter,
patients had checkups every 6 months within the next 4 years.

Definitions and Data Collection

The classification from the 7th edition of the Union for
International Cancer Control was used for TNM staging of
gastric cancer [16]. The evaluation of lymph node stations
surrounding stomach was carried out according to the criteria
set by the Japanese Research Society for the Study of Gastric
Cancer [17].

Perioperative data were prospectively registered in the da-
tabase, while the long-term oncologic data were obtained from
hospital records or from the Armenian National Center of
Oncology Registry. Surgical outcomes were examined in pa-
tients undergoing gastrectomy (cases) and exploratory lapa-
rotomy or laparotomy + bypass (controls). Furthermore, fac-
tors associated with performing gastrectomy for MGC were
investigated. Given the heterogeneity of patient cohort, those
diagnosed with tumors other than gastric adenocarcinoma
were excluded from survival analysis.

Postoperative mortality included all cases of death that oc-
curred within 30 days of surgery. Overall survival was esti-
mated from the date of surgery until the date of death from any
cause or the date of the last checkup. Survival data were cen-
sored at the last follow-up.

Statistics

Data were presented in frequencies and expressed as numbers
(percentages). The chi-square test or Fisher’s exact test were
applied to compare frequencies. Logistic regression analysis
was used to determine prognostic factors associated with uti-
lization of gastrectomy for MGC. Two-tailed p < 0.05 was
considered statistically significant.

Survival was estimated by the Kaplan-Meier method.
The log-rank test was used to compare survival between
the groups. Two-tailed p < 0.05 was considered statistical-
ly significant. To identify predictors for survival in pa-
tients with MGC, variables significant at p < 0.05 were
included in the multivariable Cox regression model with
backward selection, and two-tailed p < 0.05 was consid-
ered statistically significant. Statistical analyses were per-
formed using the SPSS software (SPSS Inc., version 22
for Windows, IBM, Chicago, IL).
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Results

Perioperative Outcomes

A total number of 733 patients had undergone surgery for
gastric cancer between 2000 and 2014. Of those, 112
(15.3%) were diagnosed with MGC. Exploratory laparotomy
or laparotomy and bypass were performed in 42 (37.5%) pa-
tients, while gastrectomy was carried out in 70 (62.5%) pa-
tients. The latter included subtotal and total gastrectomy in 29
(41.4%) and 41 (58.6%) patients, respectively.

Most of the patients (n = 60, 53.6%) were diagnosed with
peritoneal carcinomatosis. Some of those had also other organ
metastasis (n = 9). In those without peritoneal carcinomatosis
(n = 52, 46.4%), both single-organ and multi-organ distant
metastases were found. The most common locations were
liver (n = 31), the left adrenal gland (n = 6), pancreas (n = 5),
greater omentum (n = 4), ovaries (n = 4), spleen (n = 3), and
umbilicus (n = 3). Lymph node metastases were found in 108
(96.4%) cases including 56 patients with the involvement of

N1/N2 lymph node stations and 52 patients with the involve-
ment of N3/N4 lymph node stations.

Patient demographics and preoperative data are presented in
Table 1. Female gender positively correlated with performing
gastrectomy (45.7 vs 26.2%, p = 0.04), while age ≥ 65 years
was associated with opting for exploratory laparotomy or lapa-
rotomy and bypass (p = 0.003). Another predictor of gastrectomy
was a disease history of less than 3 months (p= 0.013). Among
patients with T4 stage gastric cancer, a greater proportion
underwent gastrectomy than laparotomy/bypass (58.6 vs
35.7%, p = 0.019). In contrast, the latter was more often per-
formed in patients with N3 stage MGC (97.6 vs 77.1%, p =
0.005). All patients subjected to laparotomy/bypass were diag-
nosed with tumors-sized ≥ 6 cm (100 vs 81.4%, p = 0.002).
Factors such as tumor histology other than adenocarcinoma, me-
tastases in the distant lymph node stations, and peritoneal carci-
nomatosis were associated with opting for laparotomy/bypass. In
multivariable regression analysis, female gender, metastases in
N1 and/or N2 lymph node stations, and tumor histology of ade-
nocarcinoma were associated with opting for gastrectomy.

Table 1 Demographics and clinicopathological data of patients with metastatic gastric cancer submitted to surgery

Variable All patients
(n = 112)

Laparotomy/
bypass
(n = 42)

Gastrectomy
(n = 70)

Gender* Male 69 (61.6%) 31(73.8%) 38 (54.3%)

Female 43 (38.4%) 11 (26.2%) 32 (45.7%)

Age, years* < 64 63 (56.3%) 16 (38.1%) 47 (67.1%)

≥ 65 49 (43.7%) 26 (61.9%) 23 (32.9%)

Comorbidities Cardiovascular 37 (33.0%) 9 (21.4%) 28 (40.0%)

Other 21 (18.8%) 7 (16.7%) 14 (20.0%)

Disease history, months* < 3 10 (8.9%) 0 (0%) 10 (14.3%)

≥ 3 102 (91.1%) 42 (100%) 60 (85.7%)

ASA┼ score I/II 14 (12.5%) 14 (33.3%) 0 (0%)

III 94 (83.9%) 28 (66.7%) 66 (94.3%)

IV 4 (3.6%) 0 (0%) 4(5.7%)

Т stage* Т1/T2/T3 56 (50%) 27 (64.3%) 29 (41.4%)

Т4 56 (50%) 15 (35.7%) 41 (58.6%)

N stage* N0 4 (3.6%) 0 (0%) 4 (5.8%)

N1/N2 13 (11.6%) 1 (2.4%) 12 (17.1%)

N3 95 (84.8%) 41 (97.6%) 54 (77.1%)

Tumor size* < 6 cm 13 (11.6%) 0 (0%) 13 (18.6%)

≥ 6 cm 99 (88.4%) 42 (100%) 57 (81.4%)

Tumor involvement of adjacent organs No 42 (37.5%) 12 (28.6%) 30 (42.9%)

Yes 70 (62.5%) 30 (71.4%) 40 (57.1%)

Histology* Adenocarcinoma 73 (65.2%) 12 (28.6%) 61 (87.1%)

Other 39 (34.8%) 30 (71.4%) 9 (12.9%)

Metastases in lymph node stations* N1/N2 56 (50%) 7 (16.7%) 49 (70%)

N3/N4 52 (46.4%) 35 (83.3%) 17 (24.3%)

Peritoneal carcinomatosis * 60 (53.6%) 35 (83.3%) 25 (35.7%)

*Statistically significant difference found between the groups; ¶ Erythrocyte sedimentation rate; ┼American Society of Anesthesiologists
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Postoperative complications and mortality occurred in 22
(19.6%) and 5 (4.5%) patients, respectively. No significant
differences were found between gastrectomy and
laparotomy/bypass groups in terms of these parameters
(Table 2).

A total number of 57 and 55 procedures were performed
for MGC in 2000–2007 (early period) and 2008–2014 (late
period), respectively. The proportion of gastrectomies per-
formed for MGC had markedly increased over time—from
24 (42.1%) in 2000–2007 to 46 (83.6%) in 2008–2014 (p =
0.001). The extent of lymph node dissection also increased in
the late period resulting in ≥ 15 lymph nodes being removed in
63% of patients compared with 50% of those in 2000–2007.
Morbidity decreased from 24.6% in the early period to 14.5%
in the late period, although without statistical significance
(p = 0.18).

Adjuvant chemotherapy was initiated in 18 (16.1%) pa-
tients with MGC including 17 after gastrectomy (p = 0.002).
Of note, chemotherapy was administrated only in patients
operated in the period from 2008 to 2014.

Subgroup Analysis of Patients Undergoing
Gastrectomy

The subgroup analysis demonstrated higher morbidity follow-
ing total gastrectomy compared with subtotal gastrectomy
(26.8 vs 6.9%, p = 0.035). At the same time, 25 (35.7%) pa-
tients referred to gastrectomy underwent synchronous resec-
tion of distant metastases. These included liver resection (n =
9), ovarectomy (n = 4), and resection of 2 and more organs
(n = 12). Morbidity and mortality rates of gastrectomy with
synchronous metastasectomywere similar to those of standard
gastrectomy for MGC—20 vs 17.8% (p = 1.0) and 0 vs 4.4%
(p = 0.53), respectively.

Survival

Median and mean follow-up periods were 6 and 10.5 months,
respectively. Given postoperative mortality in 2 cases, only 71
patients were eligible for survival analysis.

Median survival following surgery for MGC was 6 (2–53)
months. Gastrectomy and laparotomy/bypass resulted in me-
dian survival of 7 vs 4 months (p = 0.015, log-rank), respec-
tively (Fig. 1). After laparotomy/bypass, only one patient had
survived for more than 8 months, while gastrectomy was as-
sociated with 1-, 2-, and 3-year survival rates of 29.3%,
11.2%, and 9%, respectively. Median survival after gastrecto-
my with and without subsequent chemotherapy was 14 (3.8–
24.2) and 6 (4.6–7.4)months (p = 0.01, log-rank), respectively
(Fig. 2), while 1- and 3-year survival rates in these patients
were 57.1 vs 20.5% and 22.2 vs 2.3%, respectively.

Patients undergoing gastrectomy with synchronous
metastasectomy had similar survival compared to those with-
out metastasectomy—6 (4–7.9) vs 7 (5.5–8.5) months (p =
0.41, log-rank).

In the univariable analysis, N3 stage, metastases in N3/N4
lymph node stations and no chemotherapy were associated
with poor prognosis after gastrectomy for MGC (Table 3). In
the multivariable Cox model, nodal stage and chemotherapy
were the independent predictors of survival.

Discussion

In this study, gastrectomy was associated with better progno-
sis compared with exploratory laparotomy/bypass in patients
with MGC. While only one patient with laparotomy/bypass
survived for more than 8 months, the 3-year survival follow-
ing gastrectomy was 9%. In contrast with these findings,

Table 2 Morbidity, its types and
mortality following surgery for
metastatic gastric cancer

Variable All patients

(n = 112)

Laparotomy/
bypass

(n = 42)

Gastrectomy

(n = 70)

Morbidity 22 (19.7%) 9 (21.5%) 13 (18.6%)

Bile leakage 2 (1.8%) 0 (0%) 2 (2.9%)

Ileus 2 (1.8%) 0 (0%) 2 (2.9%)

Colonic fistula 1 (0.9%) 0 (0%) 1 (1.4%)

Bleeding 2 (1.8%) 1 (2.4%) 1 (1.4%)

Peritonitis 1 (0.9%) 0 (0%) 1 (1.4%)

Wound infection 2 (1.8%) 0 (0%) 2 (2.9%)

Liver/kidney failure 1 (0.9%) 0 (0%) 1 (1.4%)

Pulmonary complications 1 (0.9%) 1 (2.4%) 0 (0%)

Cardio-pulmonary failure 4 (3.6%) 3 (7.1%) 1 (1.4%)

Anastomosis insufficiency 3 (2.7%) 2 (4.8%) 1 (1.4%)

Anastomosis stricture 3 (2.7%) 2 (4.8%) 1 (1.4%)

Mortality 5 (4.5%) 3 (7.1%) 2 (2.9%)
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current literature does not clearly define the role of gastrecto-
my in the treatment of MGC, as the former is still mostly
applied for its complications, such as uncontrollable bleeding,
stenosis, and perforation [8, 9, 18, 19]. Nazli et al.7 suggest
that palliative gastrectomy results in better prognosis for met-
astatic and locally advanced gastric cancer. These findings
were also confirmed by Cai et al. [20] who reported superior
1- and 2-year survival following palliative gastrectomy vs no
gastrectomy (48.1 and 23.1% vs 13.5 and 0%, respectively,).

Several studies underscore the importance of patient selection
for gastrectomy considering the risk factors such as patient age
and performance status [6, 12–14, 21–24]. Based on our ex-
perience, we believe that patient age itself is not a contraindi-
cation for gastrectomy, if the performance status is
satisfactory.

Tumor resectability is presumed to be determined by sev-
eral factors including the extent of tumor invasion and cancer
stage [7, 20]. Four criteria precluding resection for gastric

Fig. 2 Survival following gastrectomy for metastatic gastric cancer with or without subsequent chemotherapy

Fig. 1 Survival in patients with metastatic gastric cancer following gastrectomy and exploratory laparotomy/bypass
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cancer have been distinguished: unresectable tumor, distant
metastases, peritoneal carcinomatosis, and distant lymph node
metastases [25]. At the same time, oligometastatic gastric can-
cer was shown to be associated with better prognosis com-
pared with multi-metastatic gastric cancer (10.5 vs
6.7 months), while the increase in the number of metastatic
sites decreased the possibility of resection [15]. Thus, patient
selection is the key in the management of these patients.
Current study suggests that female gender, metastases in N1/
N2 lymph node stations and histology of adenocarcinoma are
positive predictors for gastrectomy in the setting of MGC.

Some studies suggest increased morbidity and mortality
after gastrectomy for MGC to be a result of poor performance
status, low serum protein, albumin, and hemoglobin levels [6,
7]. Postoperative complication rate of 57.1% has been report-
ed in these patients [26]. Unlike these findings, current study
suggests a trend towards higher morbidity and mortality fol-
lowing exploratory laparotomy/bypass compared with gas-
trectomy (21.4 vs 18.6% and 7.1 vs 2.9%, respectively).

Although these results may be affected by selection bias,
i.e., considering more suitable cases for gastrectomy, they
are still in line with several studies reporting no association
between the extent of resection and postoperative complica-
tions [13, 25, 27]. Interestingly, we observed a decrease in
postoperative morbidity in the period from 2000–2007 to
2008–2014 despite an increase in the extent of surgery and
lymphadenectomy. Thus, surgical outcomes in these patients
seem to be primarily dependent on surgeon experience. Most
importantly, wider application of gastrectomy for MGC from
2008 onwards resulted in significantly increased survival.

Gastrectomy with synchronous resection of distant metas-
tases was found to provide surgical and survival outcomes
comparable with those of standard gastrectomy forMGC, thus
metastasectomy seems to be of limited oncological value in
these patients.

This study suggests that chemotherapy significantly im-
proves survival following gastrectomy for MGC resulting in
3-year survival of 22.2%. Furthermore, chemotherapy and

Table 3 Univariable and multivariable analysis of prognostic factors for survival after gastrectomy for metastatic gastric cancer

Variable Univariable analysis Multivariable analysis

Median survival P value HR (95% CI) P value

Gender Male 11 (7.4–14.6) 0.42
Female 5 (3.8–6.2)

Age, years < 64 6 (4.0–8.0) 0.84
≥ 65 7 (5.5–8.4)

Length of the disease, months < 3 6 (2.1–7.8) 0.09
≥ 3 7.1 (1.9–12.5)

Т stage Т1/T2/T3 7 (4.6–9.4) 0.78

Т4 6 (2.4–9.6)

N stage N1/N2 13 (3.2–20.9) 0.01 3.5 (1.7–6.4) 0.02
N3 7 (4.8–7.5)

Tumor size < 5 cm 12 (6.5–17.5) 0.07

≥ 5 cm 7 (5.7–8.3)

Tumor involvement of adjacent organs No 7 (4.6–9.4) 0.78

Yes 6 (2.4–9.6)

Metastases in lymph node stations N1/N2 7 (3.8–10.5) 0.03 1.6 (0.4–2.9) 0.42
N3/N4 5 (2.5–7.6)

Metastases Liver/other 7 (5.5–9.6) 0.45

Peritoneal carcinomatosis 6 (4.2–7.2)

Gastrectomy Total 7 (2.2–11.8) 0. 52

Subtotal 7 (5.1–8.9)

Lymph node yield < 15 6 (4.4–6.9) 0.17

≥ 15 8 (3.8–11.7)

Morbidity No 7 (5.0–8.9) 0.17
Yes 6 (4.4–7.6)

Years before 2007 7 (5.5–7.4) 0.45
2008–2014 8 (3.1–12.3)

Chemotherapy Yes 14 (3.8–24.2) 0.01 2.4 (1.2–4.9) 0.011
No 6 (4.6–7.4)
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nodal stage were identified as prognostic factors for patients
with MGC undergoing gastrectomy. According to Saidi
et al.,[9] the median survival of these patients is 5.9 months,
when subjected to palliative chemotherapy only, and
16.3 months when subjected to gastrectomy and subsequent
chemotherapy. These findings have been confirmed by the
reports highlighting the positive role of chemotherapy follow-
ing palliative resections in patients with MGC [21, 28, 29]. In
this study, chemotherapy was applied in only 16.1% of pa-
tients and in 24.3% of those undergoing gastrectomy. Such
low numbers can be attributed to several factors. First and
foremost, Armenia is a developing country with decentralized
medical system, where complete implementation of chemo-
therapy in the management of patients with gastric cancer has
been achieved only within the last decade. Second, in the
setting of limited medical insurance and no government-
provided health care, burden of treatment costs relies entirely
on patients and their families, which significantly complicates
the decision-making process precluding the use of the most
suitable treatment modality in some cases. Given the results of
this study, aggressive treatment with gastrectomy and subse-
quent chemotherapy should be encouraged in selected patients
with MGC, especially in countries experiencing the
abovementioned problems in the health care system.

This study has obvious weaknesses and limitations. First
and foremost, this is a retrospective study with its inherent
biases including clear selection bias in the gastrectomy group.
Second, all procedures were done by one surgeon, and the
decision on operative approach (gastrectomy or laparotomy/
bypass) was left at surgeon’s discretion. As a result, further
management of these patients largely depended on surgeon
experience, which obviously varied in the early and late pe-
riods of this study. Finally, patients with MGC referred to
chemotherapy without surgery were not included in this study,
while a comparative analysis with those undergoing surgery
could be useful in understanding the role of gastrectomy in
MGC. All in all, well-designed, multicenter studies, and pro-
spective registries are needed to assess the results of gastrec-
tomy in patients with MGC.

Conclusion

Our findings indicate that gastrectomy in patients with MGC
is both effective and beneficial, as it is associated with
prolonged survival compared with exploratory laparotomy
or laparotomy and bypass. In experienced hands, gastrectomy
with synchronous resection of distant metastases does not in-
crease postoperative morbidity. These approaches are recom-
mended in selected patients with satisfactory performance sta-
tus and limited disease spread. Adjuvant chemotherapy and
lower nodal stage are independently associated with better
prognosis following gastrectomy for MGC.

Authors’ Contributions All authors have made substantial contributions
to research design, as well as have read and approved the final manu-
script. Besides that, all authors have participated in the following parts of
the manuscript preparation:

Data acquisition—AG, DLA, HP, SY, AC, AMK, and AMS
Data analysis—MAS and AMS
Data interpretation—MAS, AMS, AMK, DLA, SY
Manuscript drafting—MAS and AMS
Critical revision—AG, DLA, HP, SY, AMK, and AC

Availability of Data and Material The datasets used and/or analyzed dur-
ing the current study are available from the corresponding author on
reasonable request.

Compliance with Ethical Standards

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

Consent for Publication Not applicable.

Ethics Approval and Consent to Participate Not applicable.

Abbreviation MGC, Metastatic gastric cancer

References

1. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM
(2010) Estimates of worldwide burden of cancer in 2008:
GLOBOCAN 2008. Int J Cancer 127(12):2893–2917

2. Jemal A, Bray F, Center MM et al (2011) Global cancer statistics.
CA Cancer J Clin 61(2):69–90

3. Bernards N, Creemers GJ, Nieuwenhuijzen GA et al (2013) No
improvement in median survival for patients with metastatic gastric
cancer despite increased use of chemotherapy. Ann Oncol 24(12):
3056–3060

4. Kim DY, Joo JK, Park YK, Ryu SY, Kim YJ, Kim SK, Lee JH
(2008) Is palliative resection necessary for gastric carcinoma pa-
tients? Langenbeck's Arch Surg 393(1):31–35

5. Ma Y, Xue Y, Li Y, Lan X, Zhang Y, Zhang M (2010)
Subclassification of stage IV gastric cancer (IVa, IVb, and IVc)
and prognostic significance of substages. J Gastrointest Surg
14(3):484–492

6. Kunisaki C, Makino H, Takagawa R, Oshima T, Nagano Y, Fujii S,
Otsuka Y, Akiyama H, Ono HA, Kosaka T, Ichikawa Y, Shimada H
(2008) Impact of palliative gastrectomy in patients with incurable
advanced gastric cancer. Anticancer Res 28(2b):1309–1315

7. Nazli O, Yaman I, Tansug T et al (2007) Palliative surgery for
advanced s tage (s tage IV) gas t r ic adenocarc inoma.
Hepatogastroenterology. 54(73):298–303

8. Kahlke V, Bestmann B, Schmid A et al (2004) Palliation of meta-
static gastric cancer: impact of preoperative symptoms and the type
of operation on survival and quality of life. World J Surg 28(4):
369–375

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

10. Dittmar Y, Voigt R, Heise M, Rabsch A, Jandt K, Settmacher U
(2009) Indications and results of palliative gastric resection in ad-
vanced gastric carcinoma. Zentralbl Chir 134(1):77–82

Indian J Surg Oncol (September 2019) 10(3):527–534 533



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

12. Budisin NI, Majdevac IZ, Budisin ES et al (2009) Surgery for
patients with gastric cancer in the terminal stage of the illness -
TNM stage IV. J BUON 14(4):593–603

13. HuangKH,Wu CW, FangWL, Chen JH, Lo SS,Wang RF, Li AFY
(2010) Palliative resection in noncurative gastric cancer patients.
World J Surg 34(5):1015–1021

14. Sun J, Song Y,Wang Z, ChenX,Gao P, XuY, Zhou B,XuH (2013)
Clinical significance of palliative gastrectomy on the survival of
patients with incurable advanced gastric cancer: a systematic review
and meta-analysis. BMC Cancer 13:577

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

16. Edge SB, Byrd DR, Compton CC et al (2010) AJCC cancer staging
manual, vol XV, 7th edn. Springer-Verlag, New York, p 648

17. Kajitani T (1981) The general rules for the gastric cancer study in
surgery and pathology. Part I Clinical classification. Jpn J Surg
11(2):127–139

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

19. Yoshikawa T, Kanari M, Tsuburaya A, Kobayashi O, Sairenji M,
Motohashi H, Noguchi Y (2003) Should gastric cancer with peri-
toneal metastasis be treated surgically? Hepatogastroenterology.
50(53):1712–1715

20. Cai SR, He YL, Huang MJ, Dong WG, Peng JS, Zhan WH, Wang
JP (2003) Clinical values of palliative gastrectomy for late-staged
gastric cancer. ZhonghuaWai Ke Za Zhi [Chin J Surg] 41(1):27–29

21. Dittmar Y, Rauchfuss F, GoetzM, Jandt K, Scheuerlein H, HeiseM,
Settmacher U (2012) Non-curative gastric resection for patients

with stage 4 gastric cancer–a single center experience and current
review of literature. Langenbeck's Arch Surg 397(5):745–753

22. Ikeguchi M, Miyatani K, Takaya S, Matsunaga T, Fukumoto Y,
Osaki T, Saito H, Wakatsuki T (2016) Role of surgery in the man-
agement for gastric cancer with synchronous distant metastases.
Indian J Surg Oncol 7(1):32–36

23. Miner TJ, Jaques DP, Karpeh MS (2004) Defining palliative sur-
gery in patients receiving noncurative resections for gastric cancer. J
Am Coll Surg 198(6):1013–1021

24. Moriwaki Y, Kunisaki C, Kobayashi S, Harada H, Imai S, Kasaoka
C (2004) Does the surgical stress associated with palliative resec-
tion for patients with incurable gastric cancer with distant metastasis
shorten their survival? Hepatogastroenterology. 51(57):872–875

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

26. Gastinger I, Ebeling U, Meyer L, Meyer F, Schmidt U, Wolff S,
Ptok H, Lippert H (2012) Advanced gastric cancer. Are there still
indications for palliative surgical interventions? Chirurg. 83(5):
472–479

27. Necula A, Vlad L, Iancu C et al (2008) Morbidity and mortality in
gastric cancer surgery–analysis of 468 cases with gastric adenocar-
cinoma. Chirurgia (Bucur) 103(5):529–537

28. Chang YR, Han DS, Kong SH, Lee HJ, Kim SH, Kim WH, Yang
HK (2012) The value of palliative gastrectomy in gastric cancer
with distant metastasis. Ann Surg Oncol 19(4):1231–1239

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

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

534 Indian J Surg Oncol (September 2019) 10(3):527–534


	Gastrectomy for Metastatic Gastric Cancer: a 15-year Experience from a Developing Country
	Abstract
	Background
	Methods
	Patients
	Definitions and Data Collection
	Statistics

	Results
	Perioperative Outcomes
	Subgroup Analysis of Patients Undergoing Gastrectomy
	Survival

	Discussion
	Conclusion
	References


