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Abstract

Background This study was performed to investigate the

role of surgery in patients with gastric cancer and distant

metastases who had received systemic chemotherapy.

Methods Patients with newly diagnosed gastric cancer

and synchronous distant metastases who had received

chemotherapy (n = 274) were categorized into 3 groups

according to the surgical treatment rendered: complete gross

resection of both primary and metastatic sites (group A;

n = 42); debulking gastrectomy (group B; n = 47); and

chemotherapy without debulking (group C; n = 185).

Results The median overall survival of all patients was

11.8 months. The median overall survival and 3-year sur-

vival rates were 28.0, 15.5, and 9.0 months and 42.8, 8.1,

and 3.5% in groups A, B, and C, respectively. In group A,

patients with peritoneal seeding, intra-abdominal distant

lymph nodes, or ovarian or hepatic metastases underwent

complete gross resection, and 12 (29%) were disease-free

at the time of the last analysis (median follow-up duration,

29.1 months). On multivariate analysis, the adjusted hazard

ratios for death were 0.27 (P \ 0.001) and 0.64

(P = 0.024) for groups A and B, respectively, as compared

to group C.

Conclusions Our study suggests survival benefits of

debulking gastrectomy or gastrectomy plus metastasecto-

my in gastric cancer patients with distant metastases

receiving systemic chemotherapy. Prolonged disease-free

survival was observed after complete resection (gastrec-

tomy plus metastasectomy) that may lead to cure in some

patients. Well-designed prospective trials of the role of

multidisciplinary approaches combining chemotherapy and

surgery are needed to confirm the observations of our

study.
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Introduction

In spite of its decreasing incidence and mortality, gastric

cancer (GC) is the second most common cause of cancer

deaths worldwide [1]. GC mortality has remained high due

to the frequent initial presentation with distant metastasis.

Although surgery is mandatory for the cure of locoregional

GC, the role of surgery for metastatic gastric cancer (MGC)

is controversial [2–18]. For patients with MGC, palliative

chemotherapy and best supportive care are considered the

only standard treatment to achieve extension of survival

and palliation of symptoms [19]. By these means, however,

the outcome has been very poor, with a median overall

survival (OS) of \1 year [20, 21].

Recently, some retrospective studies have shown sig-

nificant survival benefits for palliative debulking gastrec-

tomy in patients with MGC [11, 13–18]. Based on these

results, some experts insist that debulking gastrectomy is

the preferred choice for patients with MGC before the

initiation of chemotherapy. In addition, there have been
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some studies of gastrectomy plus metastasectomy for

patients with MGC [4–10]. However, the role of metasta-

sectomy is also controversial, as is that of debulking gas-

trectomy, because previous studies with small sample sizes

have shown various outcomes, with a median OS of

11.2–31.0 months [4–10]. Moreover, most previous studies

evaluating the benefit of gastrectomy ± metastasectomy in

MGC were performed without considering the effect of

systemic chemotherapy—the only proven standard treat-

ment in MGC [19]—and thus both patients who had and

had not received systemic chemotherapy were included [3–

6, 8–18]; this has made many clinicians confused about the

real benefits of surgery in MGC.

Against this background, we investigated the effect of

gastrectomy ± metastasectomy on survival outcomes in

patients with MGC who had received chemotherapy.

Patients and methods

Patients

This study used two comprehensive databases (the elec-

tronic medical record [EMR] database and the GC database

of Seoul National University Bundang Hospital [SNUBH]).

SNUBH is the first university hospital which has a fully

digitalized system, including EMR, in Korea. The two

databases contain information collected prospectively on

all consecutive GC patients since the opening of SNUBH

in May 2003 [22].

Between May 2003 and May 2008, the number of

patients who had pathologically confirmed adenocarcinoma

of the stomach was 2283. Patients with locoregional GC at

the time of GC diagnosis (n = 1915; stages I, II, III, and IV

(M0 [T4N1–2M0 or TXN3M0]) according to the staging

manual of the American Joint Committee on Cancer

[AJCC, 6th edition]) were excluded [23]. Among 368

patients with synchronous distant metastasis (stage IV

(M1)) at the time of GC diagnosis, 94 patients who had

never received chemotherapy were also excluded. There-

fore, 274 patients with GC and synchronous distant

metastases at the time of GC diagnosis who had received

chemotherapy were included in this study.

Data on age, gender, Eastern Cooperative Oncology

Group (ECOG) performance status (PS), primary tumor

location, pathological differentiation, the number of organs

involved by GC, chemotherapy, and surgery were retrieved

from the two databases. The number of organs involved by

GC was counted according to the presence of cancer in the

following organs: T4 (T, direct invasion into an adjacent

organ), distant lymph nodes (N), liver (H), lung (L), peri-

toneal seeding nodules (P), bone (B), and other distant

organs (O). This study was approved by the Institutional

Review Board. The recommendations of the Declaration of

Helsinki for biomedical research involving human subjects

were followed throughout.

Surgical procedures and outcomes

For stage evaluation, abdominal computed tomography

(CT) and chest X-ray were routinely performed. Surgery

(gastrectomy ± metastasectomy) was only considered in

patients with adequate organ function and acceptable

ECOG PS (grade B2). Patients with extensive tumor bur-

dens (i.e., extensive peritoneal or liver metastasis) were not

candidates for gastrectomy (±metastasectomy). With

the exception of patients with severe symptoms (obstruc-

tion, perforation, or bleeding) directly caused by gastric

cancer per se, only patients with the number of organs

involved by GC of B2 were considered for gastrectomy

(±metastasectomy).

When the baseline CT showed resectable or borderline

resectable extent of tumor burden in regard to the technical

aspects of surgery, laparoscopy was performed preopera-

tively in all these patients. If the tumor extent seemed to be

completely resectable according to the laparoscopic find-

ings, open laparotomy was performed to achieve complete

gross resection (CGR) of both the primary and metastatic

sites. However, if the tumor burden was beyond that

expected according to the preoperative laparoscopy find-

ings compared with the CT findings, and thus CGR was not

feasible, palliative debulking surgery followed by chemo-

therapy or primary chemotherapy without surgery was

performed.

In the analysis, patients were classified into 3 groups

according to the surgical outcomes for the primary or

metastatic sites of GC. The first group included patients

who had undergone CGR of both the primary and meta-

static sites (group A). The second group (group B) con-

sisted of patients who had undergone palliative debulking

gastrectomy for the purpose of tumor reduction or symp-

tom palliation without metastasectomy. Patients who had

undergone incomplete resection for primary or metastatic

sites (gross residual disease [R2] or microscopic residual

disease [R1] in the postoperative pathology report) were

also classified as group B. The third group included

patients who had been treated with chemotherapy alone or

chemotherapy plus non-debulking surgery, such as

explorative laparotomy/laparoscopy or bypass surgery

(group C).

CGR of the metastatic tumor was defined as follows:

complete removal of hepatic metastasis by surgery or

radiofrequency ablation in cases of liver metastasis; peri-

tonectomy of peritoneal seeding nodules, which were

classified as P1 (metastases to the adjacent peritoneum,

such as the lesser sac, and lesser or greater omentum, but
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not to the distant peritoneum) or P2 (a few to several

scattered metastases to the distant peritoneum) by the

Japanese classification of gastric carcinoma (first English

edition) and were considered to have been completely

removed by surgeons [24]; resection of ovaries in cases of

Krukenberg tumors; and lymphadenectomy with free

pathological margins in cases of intraabdominal distant

lymph node metastases. With respect to the primary tumor

site, D2 or D3 perigastric lymph node dissection was

mandatory for a procedure to be classified as CGR. Only

patients who had undergone CGR for both the primary and

metastatic sites were classified into group A. However,

patients who had received less than D2 perigastric lymph

node dissection or had residual disease (R1 or R2) for

primary or metastatic sites were not considered to have

undergone CGR and were classified into group B.

Statistical analysis

Statistical analysis was performed using SPSS 13.0 for

Windows (SPSS, Chicago, IL, USA). The v2 test was per-

formed to compare percentages in cross-tabulations. The

OS and disease-free survival (DFS) were calculated using

the Kaplan–Meier method. OS was measured from the date

of initial pathology-confirmed GC diagnosis to the date of

death from any cause. In group A, DFS was calculated from

the date of CGR for both the primary and metastatic sites to

the date of the first observation of cancer recurrence or the

date of death from any cause. Univariate analysis for OS

was performed using the log-rank test. Multivariate analysis

for prognostic factors was conducted with the Cox pro-

portional hazards model. A value of P \ 0.05 by the two-

sided test was considered statistically significant.

Results

Patient characteristics

There were 42, 47, and 185 patients in groups A, B, and C,

respectively. The patient characteristics and the treatments

rendered to enrolled patients are summarized in Table 1. The

median age was 61 years (range, 21–89 years) and approxi-

mately two-thirds of the patients were males. Peritoneal

seeding was the most common site of metastasis (63%), fol-

lowed by intraabdominal distant lymph nodes (44%) and liver

(26%). More than 2 organs were involved by GC in 19% of the

patients. In group A (n = 42), 36 patients received initial

surgery for both the primary and metastatic sites; among these

patients, chemotherapy was immediately initiated after

recovery from the surgery in 35 patients and chemotherapy

was administered after confirmation of tumor recurrence in 1

patient. Initial chemotherapy followed by CGR of both the

primary and metastatic sites was performed in the remaining 6

patients. In group B (n = 47), 45 patients underwent initial

debulking gastrectomy; chemotherapy was immediately

introduced after surgery in 42 patients and chemotherapy was

administered after the progression of residual tumors in 3

patients. Initial chemotherapy followed by surgery was per-

formed in the remaining 2 patients; although the tumors in

these 2 patients had shown a response to the initial chemo-

therapy, and thus surgery with the intent of complete resection

of both the primary and metastatic sites was attempted; CGR

was not possible, and therefore these 2 patients were classified

into group B. In group C (n = 185), 34 patients underwent

bypass or explorative surgery without tumor debulking.

Descriptions of surgery performed in groups A and B

In group A (n = 42), distant metastases were identified prior

to surgery by abdominal CT in 19 patients and unexpected

metastases were detected during surgery in 23 patients; per-

itoneal seeding nodules (n = 19) and distant lymph nodes

(n = 19) were the most common sites of resection, followed

by the liver (n = 4) and ovaries (n = 4). All patients in group

A had the number of organs involved by GC of B2. All

patients in group A underwent D2 or D3 dissection of lymph

nodes. D3 lymph node dissection was applied to selected

cases with enlarged distant lymph nodes that seemed to be

resectable. Six patients with peritoneal seeding were treated

with intraperitoneal chemotherapy using 5-fluorouracil;

hyperthermia was not used.

In group B (n = 47), 21 patients received debulking sur-

gery for symptom palliation (i.e., obstruction, perforation, or

bleeding); of these 21 patients, 17 patients had the number of

involved organs of B2 and 4 patients had 3 organs involved.

The other 26 patients, who did not have obvious symptoms

caused by GC, received debulking gastrectomy; in all these

26 patients, the number of involved organs was B2.

The descriptions of surgery and the postoperative com-

plications in groups A and B are presented in Table 2.

Surgery-associated complications, including wound infec-

tions, mechanical ileus, and leakage, were not serious in

most cases and no surgery-related mortality developed. The

median postoperative duration of hospital stay was 13 and

12 days in groups A and B (P = 0.066). One patient in

group A underwent redo-surgery for metastasectomy of the

lung during the follow-up period, and one patient in group

B underwent redo-surgery for resection of the transverse

colon due to progression of the tumor.

Survival outcomes according to the surgical treatment

applied

As of January 2009, the median duration of follow-up of all

patients and 43 patients who were alive at the time of the
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Table 1 Patient characteristics and treatments applied in enrolled MGC patients

Characteristics All patients (n = 274) Group A (n = 42) Group B (n = 47) Group C (n = 185)

Number (%) Number (%) Number (%) Number (%)

Age (years)

Median 61 60 61 61

Range 21–89 31–80 27–89 21–85

Gender

Male 192 (70) 24 (57) 37 (79) 131 (71)

Female 82 (30) 18 (43) 10 (21) 54 (29)

Performance status

ECOG 0–1 204 (74) 38 (90) 34 (72) 132 (71)

ECOG C2 70 (26) 4 (10) 13 (28) 53 (29)

Primary tumor location

Upper one-third 53 (19) 12 (29) 7 (15) 34 (18)

Middle or lower one-third 198 (72) 25 (59) 35 (74) 138 (75)

Entire stomach 21 (8) 5 (12) 5 (11) 11 (6)

Unclassified 2 (1) 0 (0) 0 (0) 2 (1)

Borrmann type

I 8 (3) 1 (2) 1 (2) 6 (3)

II 23 (8) 3 (7) 1 (2) 19 (10)

III 153 (56) 20 (48) 28 (60) 105 (57)

IV 80 (29) 16 (38) 17 (36) 47 (26)

EGC-like or unclassified 10 (4) 2 (5) 0 (0) 8 (4)

Differentiation

W/D or M/D 66 (24) 12 (29) 10 (21) 44 (24)

P/D 138 (51) 23 (55) 29 (62) 86 (46)

SRC 58 (21) 6 (14) 6 (13) 46 (25)

Unclassified 12 (4) 1 (2) 2 (4) 9 (5)

Sites of metastasis

Peritoneal seeding nodules 172 (63) 19 (45) 39 (83) 114 (62)

Intraabdominal distant lymph nodes 120 (44) 19 (45) 17 (36) 84 (45)

Liver 71 (26) 4 (10) 5 (11) 62 (34)

Lung 24 (9) 0 (0) 1 (2) 23 (12)

Bone 23 (8) 0 (0) 3 (6) 20 (11)

Others 22 (8) 4 (10) 3 (6) 15 (8)

Number of organs involved by metastasis

1 Organ 139 (51) 33 (79) 28 (60) 78 (42)

2 Organs 83 (30) 9 (21) 15 (32) 59 (32)

C3 Organs 52 (19) 0 (0) 4 (9) 48 (26)

Chemotherapy regimens used as 1st line

Fluoropyrimidine with platinum 202 (74) 33 (79) 37 (79) 132 (71)

Fluoropyrimidine alone 25 (9) 5 (12) 6 (13) 14 (8)

Others 47 (17) 4 (10) 4 (9) 39 (21)

Number of chemotherapy regimens administered after diagnosis of MGC

1 Regimen (1st-line chemotherapy only) 99 (36) 14 (33) 24 (51) 61 (33)

C2 Regimens (C2nd-line therapy) 175 (64) 28 (67) 23 (49) 124 (67)

ECOG Eastern Cooperative Oncology Group, EGC early gastric cancer, MGC metastatic gastric cancer, W/D well-differentiated adenocarci-

noma, M/D moderately differentiated adenocarcinoma, P/D poorly differentiated adenocarcinoma, SRC signet ring cell carcinoma
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last analysis was 10.2 months (range, 0.2–56.2 months)

and 18.8 months (range, 8.1–56.2 months), respectively.

The median OS for all patients was 11.8 months (95%

confidence interval [CI], 9.7–13.8 months). During the fol-

low-up, 18, 35, and 156 deaths were observed in groups A, B,

and C, respectively. The median OS times of patients in

groups A, B, and C were 28.0 months (95% CI, 20.1–35.9

months), 15.5 months (95% CI, 10.2–20.8 months), and

9.0 months (95% CI, 7.6–10.4 months), respectively

(Fig. 1). The 3-year OS rates were 42.8, 8.1, and 3.5% in

groups A, B, and C, respectively. The median OS in groups A

and B was significantly longer than that in group C

(P values \ 0.05).

Twelve patients in group A (29%) were on regular fol-

low-up without any evidence of tumor recurrence at the

time of the last analysis (median duration of follow-up,

29.1 months [range, 8.1–56.2 months]; Table 3). The

median DFS in group A was 11.0 months (95% CI,

8.5–13.5 months).

Analysis of prognostic factors for survival

Univariate analysis, including parameters associated with the

surgical treatment rendered and other clinical variables, was

conducted and the results are presented in Table 4. On mul-

tivariate analysis using a Cox proportional hazard model,

variables with associations with OS on univariate analysis

(P \ 0.05) were included and the ‘enter’ method was applied

(Table 5). A good PS and upper one-third location of the

primary tumor were significantly related to increased OS. The

OS improvement in both group A (adjusted hazard ratio

[aHR], 0.27; 95% CI, 0.16–0.45; P \ 0.001) and group B

(aHR, 0.64; 95% CI, 0.44–0.94; P = 0.024) over group C

was also significant in the multivariate model.

Discussion

Palliative treatment, including chemotherapy and best

supportive care, is the primary treatment option for patients

Table 2 Comparison of surgical treatment applied and postoperative

complications in groups A and B

Characteristics Group A

(n = 42)

Group B

(n = 47)

P value

Number

(%)

Number

(%)

Type of gastrectomy 0.078

Total gastrectomy 23 (55) 17 (36)

Subtotal gastrectomy 19 (45) 30 (64)

Lymph node dissection \0.001

D0–D1 0 (0) 17 (36)

D2–D3 42 (100) 30 (64)

Combined resection \0.001

No 0 (0) 37 (79)

Yes 42 (100) 10 (21)

Omentum/peritoneuma 18 (43)a 1 (2)

Intraabdominal distant

lymph nodes

19 (45) 0 (0)

Large bowel 8 (19) 2 (4)

Spleen 7 (17) 3 (6)

Ovary 4 (10) 1 (2)

Liver 4 (10) 1 (2)

Pancreas 2 (5) 3 (6)

Others 3 (7) 1 (2)

Operation-associated complications 0.163

No 33 (79) 42 (89)

Yes 9 (21) 5 (11)

Wound infection 5 (12) 4 (9)

Mechanical ileus 3 (7) 0 (0)

Leakage 1 (2) 0 (0)

Bleeding 0 (0) 1 (2)

Others 2 (5) 0 (0)

Postoperative hospital stay duration

(days)

0.066

Median 13 12

Range 6–79 3–35

Redo-surgery for metastasectomy 1 (2) 1 (2)

a One patient had peritoneal seeding nodules at the time of the initial

explorative laparotomy. Clinical complete remission was obtained

after chemotherapy and surgery with curative intent was attempted.

At the time of surgery, as there were no visible peritoneal nodules,

only a total gastrectomy with lymph node dissection was performed

Fig. 1 Overall survival (OS) of patients with metastatic gastric

cancer (MGC) treated with chemotherapy (n = 274), grouped

according to surgical outcomes. Median OS times were 28.0, 15.5,

and 9.0 months in groups A, B, and C, respectively. Three-year OS

rates were 42.8, 8.1, and 3.5% in groups A, B, and C, respectively
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with GC and distant metastases according to up-to-date

guidelines [19]. A recent meta-analysis of randomized

trials that compared chemotherapy and best supportive care

in patients with MGC revealed that chemotherapy was

more beneficial than best supportive care alone with

respect to OS and quality of life [20]. However, the role of

surgery (debulking gastrectomy or gastrectomy plus me-

tastasectomy) in GC patients with distant metastasis is still

controversial [2–18]. The results of our study suggest that

surgery may be beneficial in MGC patients when combined

with chemotherapy.

It is noteworthy that the patients in our study consisted

of only stage IV (M1) GC patients who had received che-

motherapy. According to the AJCC TNM classification

(6th edition), pN stage was defined by the number of

metastatic lymph nodes, and patients with T4N1–2M0 or

TxN3M0 were also grouped into stage IV [23]. However,

these patients have locoregional tumors and are candidates

for curative resection by experienced surgeons. Recent

studies in large-volume hospitals in Korea and China have

shown clinical and survival differences among subgroups

of patients with stage IV GC. Patients with stage IV (M0)

GC have a longer OS than those with stage IV (M1) GC

[25, 26]. Therefore, we excluded stage IV (M0) patients in

our study to obtain a more homogeneous group. This

unsuitable definition of stage IV in the 6th edition of the

AJCC system has recently been changed in the 7th edition.

In the 7th edition of the AJCC system, stage IV cases are

defined as cases with distant metastasis (M1) only; cases

with T4N1–2M0 or TxN3M0 in the 6th edition are now

classified as stage II or III [27]. In addition, we also

excluded stage IV (M1) GC patients who had not received

systemic chemotherapy. Although systemic chemotherapy

is the only proven standard treatment of MGC [19], most

previous studies evaluating the benefit of gastrec-

tomy ± metastasectomy in MGC were performed without

considering the influence of chemotherapy. In most pre-

vious studies [3–6, 8–18], both patients who had and had

not received systemic chemotherapy were included.

Therefore, many clinicians have been confused about the

results, insisting on the benefits of surgery in stage IV (M1)

GC, based on results derived from heterogeneous patient

populations. However, in our study, by excluding patients

who had not received systemic chemotherapy and patients

in whom the cancer stage was IV (M0), a more homoge-

neous patient population was obtained.

Many clinicians have concerns about the detrimental

effect of surgery in patients with MGC. Even in large-

volume centers, palliative gastrectomy has been reported to

be associated with high morbidity ([50%) and mortality

(6–12%) [3, 15]. However, some recent studies have shown

that the postoperative morbidity and mortality are accept-

able, in agreement with our results [9, 28]. In our study,

serious postoperative morbidity was uncommon and there

was no surgery-related mortality. Therefore, previous

studies, as well as the present study, show that gastrec-

tomy ± metastasectomy can be safely performed at expe-

rienced institutes. Additionally, with the exception of

Table 3 Clinical characteristics and status of 12 patients who received CGR of primary plus metastatic sites and were on regular follow-up

without any evidence of recurrence at the time of the last analysis

Case no. Age

(years)

Gender ECOG

PS

Operation Metastatic

sites

Chemotherapy

preop/postop

Chemotherapy

(current status)

Follow-up

duration (months)

1 65 M 1 STG ? distant lymphadenectomy N NA/F ? PL Off 46.0

2 80 F 1 STG ? omentectomy P NA/F On 24.5

3 31 F 1 STG ? peritonectomy P NA/F ? PL Off 41.2

4 51 F 1 STG ? TAH/BSO O NA/F ? PL Off 32.7

5 63 M 1 STG ? distant lymphadenectomy N NA/F ? PL Off 15.9

6 64 F 2 STG ? distant lymphadenectomy N NA/F ? PL On 11.1

7 46 M 1 STG ? hemicolectomy ? omentectomy P NA/F ? PL On 9.4

8 52 M 1 STG ? peritonectomy P NA/F ? PL On 8.1

9 61 M 1 TGa H ? P F ? PL/F ? PL Off 56.2

10 62 M 1 TG ? RFA of liver metastasis H T ? PL/F Off 46.9

11 73 M 2 STG ? distant lymphadenectomy N F ? PL/No Off 32.4

12 65 F 1 STG ? distant lymphadenectomy N F ? PL/F ? PL Off 25.7

CGR complete gross resection, ECOG Eastern Cooperative Oncology Group, PS performance status, STG subtotal gastrectomy, TG total

gastrectomy, TAH total abdominal hysterectomy, BSO bilateral salphingo-oophorectomy, N intraabdominal distant lymph node, P peritoneal

seeding, O ovary, H liver, F fluoropyrimidine, PL platinum, T taxane, NA not applicable
a This male patient had peritoneal seeding nodules at the time of the initial explorative laparotomy. After chemotherapy (5-fluoroura-

cil ? oxaliplatin), abdominal imaging and gastroscopy showed clinical complete remission, and surgery with curative intent was attempted. At

the time of surgery, because there were no visible peritoneal nodules, only a TG, including lymph node dissection, was performed, and the

pathological stage was ypT2N0M0
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patients with severe symptoms (obstruction, perforation, or

bleeding) directly caused by gastric cancer per se, we

considered gastrectomy (±metastasectomy) only in

patients with the number of organs involved by GC of B2.

As we had experienced some GC patients with extensive

tumor burdens (i.e., extensive peritoneal or liver metasta-

sis) who could not recover from surgery because of rapid

exacerbation of residual tumors during the postoperative

period, and thus were not able to receive palliative sys-

temic chemotherapy—the only verified standard treatment

for these patients–patients with extensive tumor burdens

were not considered as candidates for gastrectomy (±me-

tastasectomy) in our study.

For patients with MGC, the role of debulking gastrec-

tomy remains controversial. Nevertheless, debulking gas-

trectomy is preferred by some clinicians before the

initiation of palliative chemotherapy, even in the absence

of any symptoms, such as bleeding and stenosis, based on

the results of retrospective studies [11, 13–18]. In our

study, patients who had received both debulking gastrec-

tomy and chemotherapy (group B) had a prolonged OS

compared to patients who had received chemotherapy

alone without debulking gastrectomy (group C) (15.5 vs.

9.0 months; P = 0.022). Our data suggest that debulking

gastrectomy may be beneficial in patients with MGC for

whom palliative chemotherapy is planned. However, as our

study was based on a retrospective analysis, this observa-

tion needs to be confirmed in future prospective random-

ized studies. Recently, a prospective randomized trial

(Japan Clinical Oncology Group [JCOG] 0705/ Korea

Gastric Cancer Association [KGC] A01) was initiated in

Korea and Japan to evaluate the role of debulking gas-

trectomy in patients with MGC [29]. In the trial, gastrec-

tomy with D1 lymph node dissection is performed without

a metastasectomy. This randomized study is expected to

reveal the role of debulking gastrectomy in patients with

MGC.

In our study, MGC patients who had received both

chemotherapy and CGR of the primary plus metastatic sites

(group A) had a much longer OS than other patients with

MGC (groups B and C). Compared with the very grave

survival outcomes (median OS, 9.0 months) in patients

who had received palliative chemotherapy alone (group C),

the median OS and 3-year survival rate in group A patients

Table 4 Univariate analysis of prognostic factors for OS

Variables Median

OS

(months)

HR 95% CI P value

Age (years)

\60 12.0 1.00 – –

C60 11.2 0.97 0.74–1.27 0.795

Gender

Male 11.4 1.00 – –

Female 12.1 1.01 0.76–1.36 0.929

Performance status

ECOG 0–1 14.0 1.00 – –

ECOG 2 7.6 1.77 1.26–2.49 0.001

ECOG 3–4 3.6 4.48 2.59–7.75 \0.001

Primary tumor location

Upper one-third 16.0 0.67 0.47–0.95 0.025

Others 11.2 1.00 – –

Borrmann type

I 10.0 1.00 – –

II 12.9 0.98 0.39–2.49 0.972

III 12.0 0.85 0.37–1.92 0.688

IV 13.1 0.81 0.35–1.87 0.614

EGC-like or unclassified 5.2 1.28 0.46–3.61 0.638

Differentiation

W/D and M/D 14.2 1.00 – –

P/D 11.8 1.22 0.86–1.73 0.256

SRC 8.9 1.31 0.87–1.95 0.195

Unclassified 11.2 1.13 0.55–2.30 0.744

Number of involved organs

0–2 13.1 1.00 – –

3–5 7.5 1.77 1.27–2.48 0.001

Surgical outcome

Group A 28.0 0.25 0.15–0.40 \0.001

Group B 15.5 0.65 0.45–0.94 0.022

Group C 9.0 1.00 – –

OS overall survival, HR hazard ratio, CI confidence interval, ECOG
Eastern Cooperative Oncology Group, EGC early gastric cancer, W/D
well differentiated adenocarcinoma, M/D moderately differentiated

adenocarcinoma, P/D poorly differentiated adenocarcinoma, SRC
signet ring cell carcinoma

Table 5 Multivariate analysis of prognostic factors for OS

Variables aHR 95% CI P value

Performance status

ECOG 0–1 1.00 – –

ECOG 2 1.91 1.34–2.72 \0.001

ECOG 3–4 3.55 2.04–6.17 \0.001

Primary tumor location

Upper one-third 0.68 0.48–0.98 0.038

Others 1.00 – –

Number of involved organs

0–2 1.00 – –

3–5 1.33 0.93–1.88 0.115

Surgical outcome

Group A 0.27 0.16–0.45 \0.001

Group B 0.64 0.44–0.94 0.024

Group C 1.00 – –

aHR adjusted hazard ratio, ECOG Eastern Cooperative Oncology

Group
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were 28.0 months and 42.8%, respectively (Fig. 1). Some

patients in group A had prolonged disease-free survival

without any evidence of tumor recurrence that might lead

to cure for some patients with distant metastasis (Table 3).

Although the role of metastasectomy is well established in

colorectal cancer and sarcoma, it is still controversial

whether or not surgery targeting metastatic lesions has

beneficial effects for patients with MGC. Some retrospec-

tive studies have shown promising results, with a median

OS of 11.2–31.0 months, and some non-randomized com-

parative analyses have suggested survival benefits for

aggressive surgical treatment in patients with MGC [4–10].

The results of our study are consistent with previous

studies suggesting that gastrectomy plus metastasectomy is

beneficial for patients with GC and distant metastases. As

in the case of debulking gastrectomy, a patient selection

bias might have been involved in our analysis, because

patients undergoing surgical resection with the intent of

complete resection (group A) had a better PS or less organ

involvement by GC metastasis than patients in group C

(Table 1). We tried to exclude such a bias by adjusting for

PS, the number of involved organs, and other clinical

parameters in the multivariate analysis, and we showed the

consistent survival benefit of gastrectomy plus metasta-

sectomy in the multivariate model (Table 5). Despite this,

we cannot help but admit that even such a process cannot

completely exclude the inherent biases of a retrospective

study. Therefore, as in the case of debulking gastrectomy,

our observation of favorable outcomes from gastrectomy

plus metastasectomy in MGC patients needs to be further

evaluated in large-scale prospective studies.

Conclusion

Our study suggests beneficial treatment effects from debul-

king gastrectomy or gastrectomy plus metastasectomy in

patients with MGC receiving chemotherapy. Especially,

MGC patients who received both chemotherapy and com-

plete tumor resection (gastrectomy plus metastasectomy) had

the best survival outcome, with a median OS of 28.0 months,

and some of them had long-term survival without tumor

recurrence. The perioperative risk of gastrectomy ± metas-

tasectomy was acceptable. Well-designed prospective trials

to determine the role of multidisciplinary approaches com-

bining chemotherapy and surgery in MGC patients are nee-

ded to confirm the observations of our study.
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