
Abstract. Background: The efficacy of palliative gastrectomy
for incurable advanced gastric cancer remains debatable.
Patients and Methods: The study group comprised a series of
164 patients who had undergone palliative gastrectomy.
Survival and prognostic factors were evaluated by univariate
and multivariate analyses. Results: The median survival time
was 9 months. Univariate analysis identified the following as
factors that adversely affected survival: larger and deeper
undifferentiated tumors; peritoneal, hematogenous, or
remaining lymph-node metastasis; a large number of non-
curative factors; less extensive lymph-node dissection; and an
absence of chemotherapy. The Cox proportional regression
hazard model recognized histological type, hematogenous
metastasis, peritoneal metastasis and chemotherapy as
independent factors. Moreover, the number of non-curative
factors independently affected the disease-specific survival. In
patients with a single non-curative factor, histological type and
adjuvant chemotherapy were independent prognostic factors.
Conclusion: A randomized controlled study should be
conducted in advanced gastric cancer patients with a single
non-curative factor to confirm the usefulness of palliative
gastrectomy followed by chemotherapy shown here.

The incidence of gastric cancer among all kinds of cancer has
decreased worldwide, even though it remains a common cause of
cancer-related deaths (1). In Japan, more than half of all gastric
carcinomas are early gastric carcinomas, while the proportion of
advanced gastric cancer remains high in many other countries

(2) where screening surveys are not cost-effective such that
gastric cancer is diagnosed at an advanced stage.

Curative gastrectomy combined with the complete
removal of regional lymph nodes is a promising approach for
the treatment of advanced gastric cancer. Peritoneal
metastasis is the most frequently observed non-curative
factor in advanced gastric cancer (3-5). Many reports have
discussed treatment options for peritoneal metastasis (6-8),
but few have shown effective survival benefits (9, 10).
Hematogenous metastasis and liver metastasis are also
common non-curative factors in advanced gastric cancer.
Although surgical resection or systemic chemotherapy can
be used to treat liver metastasis, these procedures have
limitations (11, 12) and it is debatable whether the
performance of palliative gastrectomy in advanced gastric
cancer patients with such non-curative factors is beneficial.

Following palliative treatment, high incidences of
postoperative morbidity, prolonged hospital stay and poor
quality of life have been observed more frequently than
survival advantages (13-15). The aims of the current study
were to assess the influence of clinicopathological and
surgical determinants on the outcomes of patients receiving
palliative gastrectomy and to determine the indication and
feasibility of palliative gastrectomy in these individuals.

Patients and Methods
The study group consisted of 164 patients from the Department of
Gastroenterological Surgery, Yokohama City University Graduate
School of Medicine, Japan, and affiliated institutions. The mean age
of the patients±standard deviation (SD) was 64.1±11.1 years, and
more males than females (113 versus 51) participated in the study. All
participants were preoperatively confirmed to have gastric
adenocarcinoma by endoscopic biopsy analysis. No patient received
neoadjuvant chemotherapy. All of the participants who had an Eastern
Clinical Oncology Group scale performance status of ≤1 had
undergone palliative gastrectomy between April 1992 and March 2003.

Data were retrieved from operative and pathological reports.
Follow-up data were obtained from the outpatient clinical database.
The following clinicopathological variables were evaluated by
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experienced pathologists from each institution: age (<75 years or ≥75
years), gender (male or female), tumor site (lower third, middle third,
upper third, or entire stomach), macroscopic appearance (well-defined
or ill-defined), tumor diameter (<50 mm, ≥50 to <100 mm, or ≥100
mm), histological type (differentiated [well differentiated, moderately
differentiated, or papillary] or undifferentiated [poorly differentiated,
signet-ring cell, or mucinous]), remaining lymph-node metastasis
(absence or presence), depth of invasion (T2 [muscularis propria,
subserosa], T3 [serosa penetrated], or T4 [adjacent organs]), surgical
margin (negative or positive), peritoneal dissemination (P0, CY1
[positive lavage cytology] and P1 [few metastases near the stomach],
P2 [few distant metastases], or P3 [many distant metastases]); liver
metastasis (absence or presence), operative method (partial or total),
lymph-node dissection (D1 or D2), chemotherapy (none, pre April
2000, [pre 2000], or post April 2000 [post 2000]), and number of non-
curative factors (one, two, or three).

Preoperative imaging studies were used to determine the tumor
site, macroscopic appearance, tumor diameter, depth of invasion,
lymph-node metastasis and distant metastasis. Imaging studies were
routinely performed using an upper gastrointestinal barium meal,
endoscopic examination and computed tomography (CT).
Ultrasonography (US) of the abdomen was also performed in 105
patients (64.0% ). Tumor diameter and depth of invasion were
measured by both endoscopic examination and a barium-swallow
study. The clinicopathological terminology used in this article
principally follows that of the Japanese Classification of Gastric
Carcinoma (JGC) (16).

The Japanese Gastric Cancer Association has standardized
lymph-node dissections for gastric cancer. In the current study, D1
gastrectomy (complete dissection of the first-tier lymph nodes) plus
lymph-node dissection along the left gastric artery or common
hepatic artery was performed in 97 patients, while standard D2
gastrectomy (complete dissection of the first-tier and second-tier
lymph nodes) was performed in the remaining 67 patients. These
procedures were performed in accordance with the JGC. Combined
resection was performed in 32 patients (pancreaticosplenectomy in
18, transverse resection in 12, partial hepatectomy in six, partial
resection of the diaphragm in two, partial resection of the pancreas
head in one and oophorectomy in one).

Adjuvant chemotherapies were administered in 95 patients with
good performance status (58.0% ). Prior to April 2000, a
combination of 5-fluorouracil (5-FU) 250 mg/m2, cisplatin (CDDP)
20 mg/m2 and methotrexate (MTX) 20 mg/m2 was intravenously
administered on a weekly basis for 4 weeks. The regimen was
repeated as many times as possible until its failure in 47 patients.
5-FU (450-600 mg) was orally administered to 11 patients at the
Outpatient Department. After April 2000, S-1, which is an oral
anticancer agent containing three components, futrafur, CDHP (5-
chloro-2,4-dihydroxypyrimidine) and Oxo (potassium oxonate) at
a ratio of 1:0.4:1, (80 mg/m2/day) was administered for 4 weeks
followed by 2- week intervals as the first-line regimen to 37 patients
at the outpatient department, followed by a combination of
docetaxel (60 mg/m2) and CDDP (60 mg/m2) that was administered
tri-weekly as the second-line regimen after the failure of S-1 in 17
patients. Following the failure of these chemotherapeutic regimens,
irinotecan (CPT-11; 60 mg/m2) was administered tri-weekly as the
third-line regimen in seven patients with good performance status.
In the remaining 69 patients, optimum supportive care was provided
to those whose condition deteriorated after surgery, elderly patients,
or those who refused chemotherapy.

Patient follow-ups and chemotherapy were carried out at the
Outpatient Department according to our standard protocol. At these
appointments, a medical interview was conducted by the physician
in order to review the progress and health of each patient. The
participants also underwent hematological examinations every 2
weeks, US or CT every 1-2 months, and chest radiography and
endoscopic examinations during each chemotherapy course. The
mean±SD follow-up duration time was 15.0±18.0 months for all
registered patients.

Statistical analysis. Data were analyzed using the SPSS statistical
software program version 10.0 for Windows (SPSS Inc., Chicago,
IL, USA). Patient characteristics were compared using the two-
tailed Fisher exact test or the Chi-square test with the Yates
correction. Survival curves were constructed using the Kaplan-
Meier method and compared using the log-rank test. Cox
proportional hazard regression analysis was performed using the
following 15 clinicopathological variables: age, gender, tumor site,
macroscopic appearance, tumor diameter, depth of invasion,
histological type, peritoneal metastasis, hematogenous metastasis,
remaining lymph-node metastasis, surgical margin, number of non-
curative factors, operative method, lymph-node dissection, and
chemotherapy. Probability (p) values were considered to be
statistically significant at the <0.05 level.

Results

Survival. For all of the patients undergoing palliative
gastrectomy, the 1-, 3- and 5-year disease-specific survival rates
were 37.7% , 16.7% , and 5.0% , respectively, with a median
survival time of 9 months (Figure 1, Table I). Among the
clinicopathological factors, tumor diameter, depth of invasion,
histological type, lymph-node dissection, and chemotherapy
significantly affected disease-specific survival, whereas age,
gender, tumor site, macroscopic appearance and operative
method did not. Larger and deeper undifferentiated-type tumors,
less extensive lymph-node dissection and an absence of
chemotherapy adversely influenced prognosis (Table I).
Regarding non-curative factors, a large extent of peritoneal or
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Figure 1. Disease-specific survival time for 164 patients undergoing
palliative gastrectomy. MST: median survival time.



hematogenous metastasis, and a greater number of non-curative
factors significantly and adversely affected prognosis (Table II).

The Cox proportional hazard regression model indicated that
histological type, hematogenous metastasis, peritoneal
metastasis, remnant lymph-node metastasis and chemotherapy
were independent prognostic factors in these patients (Table
III). Moreover, another analysis was performed using the
number of non-curative factors in place of peritoneal
metastasis, hematogenous metastasis, remnant lymph-node
metastasis, positive surgical margin. In this multivariate
analysis, histological type, number of non-curative factors and
use of chemotherapy were selected as independent prognostic
factors (Table IV). In both analyses, chemotherapy post 2000
significantly improved the prognosis.

Survival time according to the independent prognostic factors.
There were significant differences in patient survival time

between the undifferentiated and differentiated histological types
of tumor (p=0.0018), as well as between the survival curves of
the number of non-curative factors (single versus two, p<0.0001;
single versus three, p<0.0001; and two versus three, p=0.0464).
In addition, the chemotherapy survival curves demonstrated
significant differences (no treatment versus pre 2000 treatment
p<0.0001; no treatment versus post 2000 treatment, p<0.0001;
pre 2000 versus post 2000 treatment, p=0.0232; Figure 2).

Independent prognostic factors were evaluated by the Cox
proportional hazard regression model in patients with only a
single non-curative factor, who were most likely to survive
for longer periods. In these populations, histological type and
chemotherapy were found to significantly affect survival
time (Table V).

Postoperative morbidity and mortality. Postoperative morbidity
was observed in 25 of the 164 patients (15.2% ). Anastomotic
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Table I. Univariate analysis of disease-specific survival with respect to clinocopathological factors.

Variable Survival rate (% ) Median survival time p-value
(months)

(n) 1-year 3-year 5-year

Age (years) 0.0679
<75 139 38.7 14.2 5.9 10
≥75 25 31.6 - - 8

Gender 0.1981
Male 113 38.8 12.3 5.6 10
Female 51 35.2 11.8 3.9 8

Tumor site 0.2706
Lower third 65 43.8 13.1 7.0 9
Middle third 30 26.7 13.3 - 7
Upper third 20 48.0 21.3 - 12
Entire 49 32.0 6.4 2.1 8

Macroscopic type 0.1760
Well-defined 30 47.8 22.0 8.3 10
Ill-defined 134 35.9 10.2 4.1 9

Tumor diameter (mm) 0.0096
<50 16 31.3 6.3 - 8
≥50 to <100 98 42.9 17.2 9.0 11
≥100 50 29.3 4.2 - 7

Depth of invasion 0.0343
pT2 (SS) 30 55.2 24.2 - 14
pT3,4(SE,SI) 134 33.8 9.5 5.1 9

Histological type 0.0018
Differentiated 60 54.8 18.4 8.2 15
Undifferentiated 104 28.2 8.8 3.8 8

Operative method 0.2170
Partial 72 46.7 14.7 7.6 9
Total 92 32.9 10.2 3.8 9

Lymph node dissection 0.0109
D1 97 31.5 7.6 2.0 8
D2 67 46.3 18.7 9.3 12

Chemotherapy <0.0001
None 69 14.1 1.6 - 6
Pre 2000 58 46.6 10.8 7.2 12
Post 2000 37 66.7 33.3 - 19



leakage was the most common complication and was observed
in nine patients. Pancreatic fistula was observed in four
patients, renal dysfunction in three, paralytic ileus in three,
pneumonia in three, liver abscess in one and brain infarction in
one patient. Mortality occurred in 10 patients (4.1% ); among
these, seven patients died owing to the progression of gastric
cancer, while three patients died due to postoperative morbidity
(anastomotic leakage in one, brain infarction in one and
pneumonia in one patient). The seven patients who died of
gastric cancer had multiple non-curative factors.

Discussion

The findings of this study suggest that palliative gastrectomy
followed by chemotherapy using S-1, taxane derivatives and
CPT-11 might be feasible for the treatment of advanced
gastric cancer patients with a single non-curative factor.

In many countries where screening surveillance for gastric
cancer is uncommon, the incidence of advanced gastric
cancer remains high and surgical outcomes are
unsatisfactory. Although some previous studies identified
surgical benefits of palliative gastrectomy for advanced
gastric cancer (17-19), others argued that it was associated
with higher incidences of postoperative morbidity and
mortality, prolonged hospital stay and poor quality of life
(13-15). Thus, there was a need to assess the type of patient
subgroup in which an acceptable outcome could be obtained
after palliative gastrectomy.

In the current study, univariate analyses showed that tumor
diameter, depth of invasion, histological type, peritoneal
metastasis, hematogenous metastasis, number of non-curative

factors, extent of lymph-node dissection and use of
chemotherapy significantly influenced disease-specific
survival after palliative gastrectomy. Among these parameters,
histological type, number of non-curative factors and
chemotherapy were selected as independent prognostic factors
for disease-specific survival after palliative gastrectomy.

A previous report suggested that palliative gastrectomy
might be beneficial for younger patients (aged under 70
years) with one metastatic site (17), while other clinicians
argued that the survival advantage of palliative gastrectomy
could be confirmed if the tumor spread was restricted to one
site (18). Another report showed that palliative gastrectomy
combined with adjuvant chemotherapy improved survival in
a group of patients with stage IV tumors (19). The findings
of the current study are compatible with these reports.

Palliative gastrectomy with maximal cytoreductive
therapy followed by intraperitoneal chemotherapy was
previously shown to be beneficial in patients with good
performance status (20). Theoretically, a high peritoneal
concentration of administered agents with an acceptable
level of toxicity might provide a survival advantage in
patients following palliative gastrectomy (9, 10); however,
these studies were not randomized or controlled and were
carried out in only a small group of patients. In our
previous studies, continuous hyperthermic peritoneal
perfusion did not offer any survival advantages after
curative surgery to patients with tumors penetrating the
serosa, or in patients with peritoneal metastasis after
palliative gastrectomy (21, 22). Therefore, a well-designed
randomized controlled trial should be conducted to clarify
the usefulness of this kind of treatment.
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Table II. Univariate analysis of disease-specific survival with respect to non-curative factors.

Variable Survival rate (% ) Median survival time p-value
(months)

(n) 1-year 3-year 5-year

Peritoneal metastasis <0.0001
P0 63 47.9 20.7 6.7 12
CY1, or P1 57 42.9 12.5 7.0 11
P2, 3 44 16.3 - - 6

Hematogenous metastasis 0.0056
Absence 131 39.0 15.2 6.3 10
Presence 33 32.3 - - 8

Remaining metastatic lymph nodes 0.9462
Absence 100 40.8 8.2 5.3 11
Presence 64 32.8 19.1 - 8

Surgical margin 0.6350
Negative 152 38.5 12.4 4.4 10
Positive 12 27.3 9.1 9.1 7

Number of non-curative factors <0.0001
One 126 45.7 15.9 6.5 12
Two 30 13.3 - - 5
Three 8 - - - 4



In the present study, histological tumor type was selected
as an independent prognostic factor for patient survival after
palliative gastrectomy. In general, undifferentiated tumors are
an adverse determinant of patient survival (23, 24), as they
are likely to spread via peritoneal dissemination, which is
largely uncontrollable.

Patient performance status was estimated prior to surgery in
the present study, and was shown to be acceptable in all of the
participants. However, some individuals were unable to undergo
chemotherapy due to postoperative complications, old age, rapid
progress of the disease, or insufficient recovery of their general

status after palliative gastrectomy. These events were attributed to
poor prognosis after surgery. Although it is difficult to predict
the intraoperative and postoperative status of patients, it is
important to accurately determine a preoperative diagnosis and to
take good perioperative care of patients in order to perform the
treatments necessary for a satisfactory therapeutic outcome.

Recently, new chemotherapeutic agents have been developed
for advanced gastric cancer, although a standard
chemotherapeutic regimen has not yet been established. After
April 2000, we employed S-1 as the first-line regimen, docetaxel
combined with CDDP as the second-line regimen and CPT-11
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Table III. Cox proportional regression hazard model of all patients.

Variable Coefficient χ2 Hazard ratio (95% CI) p-value

Histological type 10.026 0.002
Undiff/diff. 0.705 2.024 (1.308-3.131)

Hematogenous metastasis 12.397 <0.001
Presence/absence 1.080 2.945 (1.614-5.374)

Peritoneal metastasis 13.254 <0.001
CY1, P1/P0 0.864 2.372 (1.333-4.220) 0.003
P2, P3/P0 0.985 2.678 (1.535-4.672) 0.001

Remnant lymph node metastasis 13.433 <0.001
Presence/absence 0.960 2.611 (1.563-4.363)

Chemotherapy 21.034 <0.001
Pre 2000/none –0.868 0.420 (0.265-0.664) <0.001
Post 2000/none –1.321 0.267 (0.146-0.488) <0.001

95% CI: 95% confidence interval.

Table IV. Cox proportional regression hazard model in all patients, including non-curative factors.

Variable Coefficient χ2 Hazard ratio (95% CI) p-value

Histological type
Undiff/diff. 0.624 8.279 1.848 (1.216-2.807) 0.004

Number of non-curative factors 25.225 <0.001
Two/one 0.839 2.315 (1.413-3.793) 0.001
Three/one 1.897 6.666 (2.831-15.70) <0.001

Chemotherapy 27.849 <0.001
Pre 2000/none –0.926 0.396 (0.254-0.618) <0.001
Post 2000/none –1.428 0.240 (0.136-0.421) <0.001

95% CI: 95% confidence interval.

Table V. Cox proportional regression hazard model in patients with a single non-curative factor.

Variable Coefficient χ2 Hazard ratio (95% CI) p-value

Histological type
Undiff/diff. 0.466 3.870 1.594 (1.015-2.503) 0.043

Chemotherapy 19.173 <0.001
Pre 2000/none –1.064 0.345 (0.214-0.557) <0.001
Post 2000/none –1.455 0.233 (0.139-0.392) <0.001

95% CI: 95% confidence interval.



as the third-line regimen. This sequential treatment was shown to
provide a satisfactory survival benefit for patients with advanced
gastric cancer (25), which supported previous findings (26, 27).
The novel chemotherapeutic agent S-1 has allowed us to
continue oral chemotherapy in the outpatient setting. Moreover,
combination therapy with S-1 and CDDP, CPT-11, or docetaxel
showed a response rate of >50% for advanced gastric cancer
(28-30). Some previous studies have reported favorable survival
outcomes using combined docetaxel and CDDP chemotherapy
for advanced gastric cancer as both the first-line and second-line
regimen (31, 32) and this approach might be a candidate for
adjuvant treatment after palliative gastrectomy. CPT-11
chemotherapy alone or in combination with other agents has also
demonstrated positive outcomes for advanced gastric cancer (33,
34). Further studies will be necessary to identify the most useful
chemotherapeutic agents for advanced gastric cancer.

Although the current retrospective study demonstrated the
efficacy of palliative gastrectomy combined with adjuvant
chemotherapy, it is possible that statistical bias affected the
results. Therefore, a well-designed randomized controlled
trial comparing the outcomes of palliative gastrectomy
combined with chemotherapy, or chemotherapy alone, should
be conducted.

Conclusion

In summary, the current study supports the use of palliative
gastrectomy followed by chemotherapy in patients with a
histologically differentiated type of gastric cancer who suffer
from a single non-curative factor. A randomized controlled

trial comparing palliative gastrectomy plus chemotherapy
and chemotherapy alone would be useful to determine the
optimal therapeutic outcome for advanced gastric cancer.
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