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Abstract
Background: Conversion surgery (CS) is a highly anticipated strategy for stage IV 
advanced gastric cancer (AGC) with a good response to chemotherapy. However, 
prognostic factors limiting R0 resection remain unclear. In this multi-institutional 
study, we investigated the clinical outcomes of CS for stage IV AGC and the prog-
nostic factors of CS-limiting R0 resection and analyzed them according to meta-
static patterns.
Methods: Clinical data on 210 patients who underwent CS for stage IV AGC at six 
institutions between 2007 and 2017 were retrospectively retrieved. The patient 
background, preoperative treatment, operative outcomes, and survival times were 
recorded. Prognostic factors for overall and recurrence-free survival were inves-
tigated using univariate and multivariate analyses for patients who underwent R0 
resection.
Results: R0 resection was achieved in 146 (70%) patients. The median survival time 
was 32 months, and the 3-year survival rate was 45%. Patients who achieved R0 re-
section had significantly longer survival than those with R1/2 resection (median sur-
vival time: 41.5 months vs. 20.7 months). Multivariate analysis identified pathological 
N positivity for overall and relapse-free survival and pathological T4 for relapse-free 
survival as significant independent poor prognostic factors of R0 resected patients. 
There was no significant difference in survival among the peritoneum, liver, and lymph 
node groups regarding the initial metastatic sites.
Conclusions: CS with R0 resection for patients with stage IV AGC can lead to longer 
survival. Patients with pathological T4 and pathological N positivity were eligible for 
intensive adjuvant therapy after CS with R0 resection.
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1  |  INTRODUC TION

Gastric cancer remains one of the most common causes of cancer-
related deaths worldwide, despite a remarkably improved survival 
trend through early detection and curative surgery. Advanced gas-
tric cancer (AGC) with distant metastasis is categorized as stage 
IV and has no indications for curative surgical resection except for 
palliation. Although recent advances in chemotherapy have resulted 
in considerable tumor shrinkage in many AGC cases, these treat-
ments have not resulted in a cure. The median survival time (MST) 
reached in various clinical trials for the disease at this stage remains 
at 6–14 months.1,2 The current purpose of chemotherapy for stage 
IV AGC is to prolong survival as long as possible by delaying or re-
lieving the cancer-related symptoms.

Surgery for stage IV AGC is considered non-curative and is 
classified as palliative or reduction surgery, depending on the aim 
of the surgery. An international cooperative randomized controlled 
trial (REGATTA, JCOG0705/KGCA01) failed to demonstrate the 
survival benefit of reduction surgery.3 Therefore, according to the 
2018 Japanese Gastric Cancer Treatment Guidelines (5th edition), 
surgeons are strongly advised not to perform this type of surgery.4 
On the other hand, conversion surgery (CS) as a new therapeutic 
strategy has been proposed for patients with stage IV AGC who 
achieved good chemotherapy response aiming for long-term sur-
vival.5 Although most studies reporting treatment outcomes of 
CS are retrospective, better long-term outcomes have been re-
ported in patients who responded to chemotherapy or achieved R0 
resection.6–10

Previous studies on CS, including the CONVO-GC-1 study,10 
have usually included cases of non-curative resection because of 
the insufficient number of target cases. However, assuming that only 
patients with R0 resection can benefit from survival is reasonable. 
No report was limited to R0 resection cases of CS, and a prognostic 
analysis for R0 resected cases has never been studied. In addition, 
the survival analysis for each metastatic site in R0 cases with a single 
metastasis has yet to be elucidated. These analyses may be useful 
for improving the prognosis of CS.

In this retrospective study, we first evaluated the clinical out-
come of CS in 210 patients with stage IV AGC treated between 2007 
and 2017 at six institutions and analyzed the prognostic factors of 
CS only in the 146 R0 resected cases. Second, we performed survival 
analysis for each metastatic site in R0 cases with a single metastasis.

2  |  METHODS

2.1  |  Patients and data retrieval

Between 2007 and 2017, 213 patients with stage IV AGC under-
went CS at six institutions (Osaka National Hospital, Osaka General 
Medical Center, Osaka Police Hospital, Osaka International Cancer 
Institute, Kansai Rosai Hospital, and Osaka University Hospital). 

Three patients who underwent palliative surgery were excluded. 
Thus, the clinical data of 210 patients were retrieved and analyzed 
in this study. The following parameters were collected and ana-
lyzed: sex, age, histological type, cT, cN, cM, cStaging (according 
to the 8th edition of the Union for International Cancer Control 
[UICC] TNM Classification of Malignant Tumors), line of chemo-
therapy, and duration of chemotherapy. Stage IV disease was strat-
ified according to a new classification proposed by Yoshida et al.5 
as follows. Category 1 included tumors that were technically re-
sectable, such as solitary liver metastasis (up to 5 cm), para-aortic 
lymph node (LN) metastasis localized in station No. 16a2/b1, or 
peritoneal lavage cytology-positive disease without macroscopic 
peritoneal dissemination. Category 2 included tumors with mar-
ginally resectable or unresectable metastasis such as solitary liver 
metastasis larger than 5 cm, multiple liver metastases, or distant LN 
metastasis other than para-aortic LN No 16a2/b1 but without ap-
parent peritoneal disease. Category 3 included tumors with perito-
neal dissemination without any other distant metastasis. Category 
4 included tumors with peritoneal dissemination accompanied by 
another distant metastasis. Surgical data, including surgical ap-
proach, type of gastrectomy, R status, and metastasectomy, were 
also analyzed. Surgical outcomes and complications were assessed. 
Various complications such as anastomotic leakage, pancreatic fis-
tula, and abdominal abscess were diagnosed radiographically and 
clinically and graded according to the Clavien–Dindo classifica-
tion.11 Data on pathological TNM stage, histological response, and 
adjuvant chemotherapy were collected.

2.2  |  Analysis of prognostic factors for survival

Survival time was defined as the time from the start of treatment 
to death. Univariate analysis assessed the association between each 
clinicopathological factor and overall survival (OS) and relapse-free 
survival (RFS). Multivariate analysis was also performed to identify 
variables that were independently associated with both OS and RFS.

2.3  |  Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics 
Version 28 (IBM Corporation, Armonk, NY, USA). Differences were 
analyzed for statistical significance using the chi-square test for cat-
egorical variables and Student's t-test for continuous variables. OS 
analysis was performed using Kaplan–Meier curves. Independent 
prognostic factors were identified through multivariate analysis 
using the Cox regression hazard model. Independent risk factors 
were analyzed using multivariate analysis with multiple logistic re-
gression. If a variable remained statistically significant at a level of 
p < 0.2 in the univariate analysis, it was incorporated into the final 
multivariate model. Differences were considered statistically signifi-
cant at p < 0.05.
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3  |  RESULTS

3.1  |  Patients' characteristics

The clinical characteristics of the 210 patients are summarized in 
Table 1. They consisted of 150 (71%) males and 60 (29%) females, 
with a median age of 64 (25–84) years. The main cause of unre-
sectability was the presence of distant LN metastases in 85 (40%) 
patients. Other causes included peritoneal dissemination (P1) in 58 
(28%) patients, cytological positive findings (P0CY1) in 53 (25%) pa-
tients, and liver metastases in 42 (20%) patients. Cytological tests 
were not performed for 51 (24%) patients. The number of patients in 
categories 1, 2, 3, and 4 were 108 (51%), 44 (21%), 46 (22%), and 12 
(6%), respectively. As induction chemotherapy, triplet regimens were 
selected in 35 (17%) patients, and doublet regimens were selected 
in 144 (69%) patients. HER2-positive gastric cancer was found in 

21 (10%) patients who underwent trastuzumab-based chemother-
apy. Intraperitoneal chemotherapy was administered in 30 (14%) 
patients. Second-line chemotherapy was administered to 17 (8%) 
patients. The median duration of chemotherapy was 3.2 (0.7–34.9) 
months. The median follow-up time was 31 (3.4–174.7) months.

3.2  |  Surgical outcomes and postoperative 
complications

Surgical outcomes are summarized in Table 1. Most CS (77%) were 
performed by open surgery. The types of gastrectomies were di-
vided into 125 (60%) total gastrectomies, 73 (35%) distal gastrec-
tomies, and 12 (5%) proximal gastrectomies. R0 resection was 
achieved in 146 (70%) patients. Metastasectomies were performed 
in 62 (30%) patients.

n = 210 (%)

Age median (year) 64 (25–84)

Sex (male/female) 150 (71)/60 (29)

Histological type (differentiated/undifferentiated) 88 (42)/122 (58)

cT (1/2/3/4a/4b) 1 (0.4)/3 (1.4)/52 (25)/140 (67)/14 (7)

cN (0/1/2/3) 34 (16)/58 (28)/72 (34)/46 (22)

Cytology positive (P0CY1) 53 (25)

Peritoneal metastasis (P1) 58 (28)

Hepatic metastasis (H1) 42 (20)

Distant LN metastasis (M1LYM) 85 (40)

Yoshida category (1/2/3/4) 108 (51)/44 (21)/46 (22)/12 (6)

Induction chemotherapy (first line/second line) 193 (92)/17 (8)

Median duration of chemotherapy (months) 3.2 (0.7–34.9)

Preoperative staging laparoscopy 122 (58)

Approach (Open/Lap) 162 (77)/48 (23)

Type of gastrectomy (DG/PG/TG) 73 (35)/12 (5)/125 (60)

R0/R1/R2 146 (70)/34 (16)/30 (14)

Metastasectomy (y/n) 62 (30)/148 (70)

Postoperative complication

Clavien–Dindo grade ≥II 39 (18.5)

pT (0/1/2/3/4a/4b) 15 (7)/19 (9)/11 (5)/82 (39)/67 
(32)/16 (8)

pN (0/1/2/3) 58 (28)/32 (15)/36 (17)/84 (40)

pM (0/1) 118 (56)/92 (44)

Pathological cytology positive (CY1) 36 (17)

Pathological peritoneal metastasis (P1) 24 (11)

Pathological hepatic metastasis (H1) 20 (9)

Pathological distant LN metastasis (M1LYM) 25 (12)

Pathological response (Grade 0/1a/1b/2/3/NA) 10 (5)/108 (51)/34 (16)/37 (18)/15 
(7)/6 (3)

Note: Data are presented as n (%) or median (interquartile range).
Abbreviations: DG, distal gastrectomy; Lap, laparoscopy; LN, lymph node; NA, not applicable; PG, 
proximal gastrectomy; TG, total gastrectomy.

TA B L E  1  Characteristics and surgical 
and pathological outcomes of patients.
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The postoperative complications after CS are shown in Table 1. 
The number of patients who presented with Clavien–Dindo grade 
≥II and ≥III was 39 (18.5%) and 16 (7.6%), respectively. These in-
cluded surgical complications such as abdominal abscess (n = 23, 
10.9%), surgical site infection (n = 9, 4.2%), pancreatic fistula (n = 7, 
3.3%), anastomotic leakage (n = 3, 1.4%), bleeding (n = 1, 0.4%), and 
non-surgical complications (n = 4, 1.9%). No mortality was related to 
surgery.

After R0 resection, adjuvant chemotherapy was administered 
to 119 (82%) patients. Eighty-two (69%) patients received S1 mono-
therapy, and the preoperative regimens were continued in the re-
maining patients. Fifty-three (45%) patients terminated the adjuvant 
therapy due to recurrence.

3.3  |  Pathological variables

Pathological variables are also shown in Table  1. Final pM1 oc-
curred in 92 (44%) cases, including CY1 (17%), P1 (11%), H1 (9%), 
and M1LYM (12%). The pathological response was Grade 0 (10 [5%]), 
Grade 1a (108 [51%]), Grade 1b (34 [16%]), Grade 2 (37 [18%]), and 
Grade 3 (15 [7%]).

3.4  |  Survival analysis

The median OS was 32 [95% confidence interval 26.1–38.0] months, 
and the 3-year survival rate was 45%. Patients who achieved R0 
resection had significantly longer survival than patients who un-
derwent R1/2 resection (MST: 41.5 [32.4–51.5] months vs. 20.7 
[14.4–26.9] months; p < 0.001, log-rank test) (Figure 1A). The MST 
in each category was 28.9 [22.0–36.5] months in category 1, 37.5 
[20–63.1] months in category 2, 36 [28.1–47.6] months in category 
3, and 15.1 [4.1–26.0] months in category 4 (Figure 1B).

3.5  |  Prognostic factor analysis

Univariate analysis of OS limited to only the 146 patients who 
achieved R0 resection showed that pathological T4, pathological N, 
and pathological effect Grade 0–2 were significantly correlated with 
poor prognosis (Table 2). The Cox proportional hazards regression 
model identified pathological N positivity as a significant independ-
ent prognostic factor of OS using eight variables which remained 
statistically significant at a level of p < 0.2 in the univariate analysis 
(Table  2). Figure  1C shows the OS curves according to pN status. 
Moreover, univariate analysis of RFS showed that several non-
curative factors, pathological T4, pathological N, and pathological 
effect Grade 0–2 were significantly correlated with poor progno-
sis (Table 3). The Cox proportional hazards regression model iden-
tified pathological T4 and pathological N positivity as significant 
independent prognostic factors of RFS using six variables which re-
mained statistically significant at a level of p < 0.2 in the univariate 

analysis (Table 3). Figures S1 show the RFS curves according to pT 
and pN status, respectively.

3.6  |  Analysis of patients with a 
single non-curative factor

There were 132 patients with a single non-curative factor. The 
background characteristics of the 132 patients are summarized in 
Table  4. In total, 54 cases of peritoneal metastasis were identi-
fied, comprising 20 P0CY1 and 34 P1 cases. The peritoneal meta-
static group included more patients with undifferentiated tumors, 
pT4, and those receiving adjuvant chemotherapy than the other 
two groups. The OS curves obtained by Kaplan–Meier analysis 
according to the three types of initial metastatic sites are shown 
in Figure 2. There was no significant difference among the three 
groups, and the 3-year survival rates for each type were 62.6% 
for liver metastasis, 52.3% for LN metastasis, and 56.9% for peri-
toneal metastasis. Eighty-three relapse cases occurred in 132 
patients with a single non-curative factor. The overall pattern of 
relapse was 51% for the peritoneum, 33% for LNs, 17% for the 
liver, and 7% for other sites. Analysis of each site of initial metas-
tasis showed that the relapse rates were 65% for the peritoneum, 
76% for the liver, and 55% for the LNs. Accordant patterns of re-
lapse with the site of initial metastasis were found in the perito-
neum (89%), liver (58%), and LNs (62%) (Figure 3).

4  |  DISCUSSION

In this retrospective study, we evaluated the clinical outcomes and 
prognostic factors of CS in 210 patients with stage IV AGC from six 
institutions. The results included identifying two prognostic factors, 
pathological T4 for RFS and pathological N positivity for OS and RFS, 
as significantly independent poor prognostic factors for patients 
with R0 resection. There was no significant survival difference be-
tween the three types of initial metastatic sites in the 132 patients 
with a single non-curative factor.

Although there is little doubt that surgical resection provides the 
only possible cure in patients with gastric cancer, stage IV AGC with 
advanced incurable disease is associated with a poor prognosis. The 
emergence of new anticancer drugs and highly effective regimens 
has resulted in remarkable tumor shrinkage. As a result, some pa-
tients with stage IV AGC who respond well to chemotherapy have 
undergone curative resection, followed by long-term survival. This 
concept, already suggested for treating colorectal liver metastases, 
has also been accepted as a “conversion surgery” for gastric cancer.

The general concept of oligometastatic cancer (OMC) was 
first introduced in 1995 and described a clinical state between lo-
cally confined and systemic metastatic disease.12 The European 
group recently reached a consensus that the disease burden of 
one extra-regional LN station or one organ with three metastases 
could be considered OMC in esophagogastric cancer in the available 
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literature and ongoing trials.13 In non-randomized studies, an appar-
ent survival benefit was observed for local treatment compared with 
systemic therapy alone for oligometastatic esophagogastric cancer.

Stage IV AGC has various metastatic forms, including extra-
regional LNs, the liver, and the peritoneum. Heterogeneity makes it 

difficult to categorize patients with stage IV AGC into a single group 
and treat them using the same strategy. Some prospective studies 
have focused on single non-curative factors. There were four stud-
ies on para-aortic LN metastasis,14–17 two on peritoneal metasta-
sis,18,19 and only one on liver metastasis.20 In contrast, most studies 

F I G U R E  1  Overall survival curve according to the R status (A), Yoshida category (B), and pN (C).
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TA B L E  2  Univariate and multivariate analysis of OS in patients with R0 resection.

Variables n

Univariate Multivariate

p value Hazard ratio p value

Sex

Male 106 0.175 1.315 (0.812–2.131) 0.265

Female 40

Age

≥65 years 80 0.416

<65 years 66

Histology

Undifferentiated 79 0.150 1.431 (0.924–2.217) 0.108

Differentiated 69

Hepatic metastasis

Yes 30 0.577

No 116

Peritoneal metastasis

Yes 61 0.791

No 85

Distant LN metastasis

Yes 64 0.265

No 82

Number of non-curative factors

≥2 12 0.056 1.527 (0.769–3.033 0.226

1 134

Duration of chemotherapy

≥90 days 61 0.552

<90 days 85

Induction chemotherapy

First line 136 0.790

Second line 10

Procedure

TG 84 0.084 1.409 (0.893–2.223) 0.141

PG/DG 62

Metastasectomy

Yes 62 0.778

No 84

Postoperative complication (CD grade > II)

Yes 28 0.071 1.238 (0.725–2.115) 0.435

No 118

pT

pT4 42 <0.001 1.544 (0.956–2.493) 0.076

pT0–3 104

pN

pN+ 98 <0.001 2.827 (1.559–5.126) <0.001

pN0 48
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covering various metastatic forms were retrospective from a single 
institution. No report was limited to R0 resection cases of CS, and a 
prognostic analysis for R0 resected cases has never been studied. In 
addition, the survival analysis for each metastatic site in R0 resec-
tion cases with a single metastasis has yet to be elucidated.

A recent retrospective global cohort study covering 1206 pa-
tients with stage IV AGC who underwent CS after chemotherapy with 
curative intent reported that the MSTs of all patients and patients 
who achieved R0 resection were 36.7 months and 56.6 months.10 It 
was concluded that surgery aimed at R0 resection after induction 
chemotherapy could now be considered an established treatment 
strategy for stage IV AGC. Our survival data appear to be equivalent; 
however, there are three differences. First, prognostic factors such 
as patient characteristics, metastasectomy, pathological effects, and 
adjuvant chemotherapy were not analyzed. Second, because their 
registered patients were treated between 2001 and 2014, regimens 
different from those used in our study may have been selected and 
some of them might not have received adjuvant chemotherapy. In 
contrast, all our patients were treated with adjuvant chemotherapy 
which was considered standard care. Third, the authors did not refer 
to initial metastasis and relapse patterns.

Several studies have been conducted to elucidate prognostic 
factors for CS in stage IV AGC. Various clinical factors, such as per-
formance status, histological type, tumor size, and number of non-
curative factors, and surgical factors, such as surgical curability (R0), 
pathological response, pN status, ypTNM, and postoperative che-
motherapy, have been suggested as predictors of OS.6–9,21–26 Most 
studies showed that R0 resection is an independent prognostic fac-
tor.6,8,21,25,27 From the above result, it seems fairly evident that R0 
resection will be an essential and strong prognostic factor for suc-
cessful treatment. On this basis, we further analyzed the prognostic 
factors in patients who achieved R0 resection. Identifying two prog-
nostic factors (pathological T4 and pathological N positivity) would 
be useful for predicting prognosis after R0 resection. The survival 
curve according to the pT and pN status indicated an extremely poor 
prognosis in both pT4 and pN positive groups (Figure 1C, Figure S1). 
Patients with longer chemotherapy who showed a treatment re-
sponse likely experienced further shrinkage of the local tumor. 
However, the mean duration of preoperative chemotherapy did nei-
ther significantly differ between the pT1-3 and pT4 groups (155 days 

vs. 142 days, p = 0.32) nor between the pN0 and pN positive groups 
(166 days vs. 144 days, p = 0.20).

The induction chemotherapy period and timing of surgery for 
CS also remain controversial points. A consensus by the European 
group states that local treatment for oligometastatic diseases after 
a median of 18 weeks (4.5 months) of systemic therapy is recom-
mended.13 The CONVO-GC-1 study revealed that the median dura-
tion of induction chemotherapy was 92 days (3.1 months) in category 
1, 135.5 days (4.5 months) in category 2, 158 days (5.3 months) in cat-
egory 3, and 174 days (5.8 months) in category 4.10 It should logically 
follow that the larger the tumor load, the longer it takes to shrink. 
In our study, the median duration of induction chemotherapy was 
3.2 months. This short duration could be attributed to the fact that 
51% of our patients were classified into category 1, which was char-
acterized by a smaller tumor load.

Despite multiple reports on CS, few have mentioned the pat-
terns of relapse. Our curatively resected cohort with only a sin-
gle non-curative factor resulted in 62% of relapse cases. Relapse 
patterns were divided into the peritoneum (51%), LNs (33%), and 
liver (17%). Patterns of relapse at the site of initial metastasis were 
seen in the peritoneum (89%), liver (58%), and LNs (62%), respec-
tively. In CS, clinically invisible lesions are usually regarded as a 
complete response, and metastasectomy is omitted. However, 
our data indicate the difficulty in achieving a complete clinical re-
sponse. It would be interesting to elucidate whether a longer dura-
tion of induction chemotherapy or the administration of adjuvant 
chemotherapy after CS can control occult unresectable disease 
and improve survival; however, there are no reports in this regard. 
Similarly, we found that both induction chemotherapy for >90 days 
and adjuvant chemotherapy were not prognostic factors. A recent 
prospective randomized controlled trial (RCT) for limited metasta-
ses (RENAISSANCE)28 set only 8 weeks (four cycles of FLOT) as the 
duration for induction chemotherapy. Even when limited metas-
tases are targeted, more effective regimens like FLOT would not 
necessarily require a longer duration for induction chemotherapy.

As shown in Figure  2, no significant difference exists in sur-
vival among the three types of initial metastatic sites in the 132 
patients with a single non-curative factor. Surprisingly, survival 
after CS did not depend on the metastatic site as long as R0 re-
section could be achieved. A recent report based on the National 

Variables n

Univariate Multivariate

p value Hazard ratio p value

Pathological effect

Gr0–2 132 0.013 2.178 (0.655–7.246) 0.204

Gr3 14

Adjuvant chemotherapy

No 27 0.823

Yes 119

Abbreviations: CD, Clavien–Dindo; DG, distal gastrectomy; LN, lymph node; OS, overall survival; PG, proximal gastrectomy; TG, total gastrectomy.

TA B L E  2  (Continued)
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TA B L E  3  Univariate and multivariate analysis of RFS in patients with R0 resection.

Variables n

Univariate Multivariate

p value Hazard ratio p value

Sex

Male 106 0.476

Female 40

Age

≥65 years 80 0.752

<65 years 66

Histology

Undifferentiated 79 0.316

Differentiated 69

Hepatic metastasis

Yes 30 0.109 1.319 (0.819–2.127) 0.255

No 116

Peritoneal metastasis

Yes 61 0.815

No 85

Distant LN metastasis

Yes 64 0.989

No 82

Number of non-curative factors

≥2 12 0.045 1.550 (0.786–3.056) 0.206

1 134

Duration of chemotherapy

≥90 days 61 0.591

<90 days 85

Induction chemotherapy

First line 136 0.769

Second line 10

Procedure

TG 84 0.340

PG/DG 62

Metastasectomy

Yes 62 0.256

No 84

Postoperative complication (CD grade > II)

Yes 28 0.104 1.324 (0.804–2.180) 0.270

No 118

pT

pT4 42 <0.001 1.977 (1.288–3.035) 0.002

pT0–3 104

pN

pN+ 98 <0.001 2.131 (1.251–3.632) 0.005

pN0 48
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Cancer Database demonstrated that clinical stage IV AGC with 
distant LNs has a better prognosis than other stage IV AGCs.29 
Peritoneal metastasis is generally considered to have the worst 
prognosis among all metastases in stage IV AGC. This discrepancy 
is probably because the peritoneal metastasis group included 
more patients who received adjuvant chemotherapy than the 
other groups, as shown in Table 4. The peritoneal metastasis group 
also included 18 (33%) patients receiving intraperitoneal chemo-
therapy (Table  4). No significant difference in background data 
(including the rates of P0CY1, pT, pN, and pathological responses) 
and survival data were found between the intraperitoneal che-
motherapy group and the only intravenous chemotherapy group 
(MST: 34.5 months vs. 45.1 months; p = 0.196, log-rank test). This 
suggests that intraperitoneal chemotherapy is not the main cause 
for the observed discrepancy in survival.

As initial metastasis sites, the LNs and liver do not always cause 
peritoneal metastases, as shown in Figure 3. Because it is naturally 
difficult to administer intensive chemotherapy after gastrectomy, 
it is desirable to strengthen preoperative treatment. Most adju-
vant chemotherapy regimens in our study used S1 monotherapy. 
Recently, neoadjuvant chemotherapy regimens with high response 
rates, such as DOS and FLOT, have been developed and are ex-
pected to improve AGC long-term outcomes.30,31 Further studies on 
adjuvant chemotherapy after CS are required.

Recent revolutionary progress in immune checkpoint inhibitors 
(ICIs) has paved the way for a new era of cancer immunotherapy, 
leading to a paradigm shift in cancer treatment.32 In particular, inhi-
bition of the programmed cell death protein 1 (PD-1)/programmed 
death-ligand 1 (PD-L1) axis with ICIs, including nivolumab and pem-
brolizumab, has been introduced as a novel treatment strategy for 

Variables n

Univariate Multivariate

p value Hazard ratio p value

Pathological effect

Gr0–2 132 0.004 4.132 (0.971–17.543) 0.055

Gr3 14

Adjuvant chemotherapy

No 27 0.296

Yes 119

Abbreviations: CD, Clavien–Dindo; DG, distal gastrectomy; LN, lymph node; PG, proximal gastrectomy; RFS, recurrence-free survival; TG, total 
gastrectomy.

TA B L E  3  (Continued)

Peritoneum Liver Lymph node

n = 54 (%) n = 25 (%) n = 53 (%)

Sex

Male/female 35 (65)/19 (35) 24 (96)/1 (4) 38 (72)/15 (28)

Histology

Differentiated/
undifferentiated

13 (24)/41 (76) 18 (72)/7 (28) 27 (51)/26 (49)

Intraperitoneal chemotherapy

Presence/absence 18 (33)/36 (67) 0/25 (100) 0/53 (100)

Postoperative complication (CD grade > II)

Yes/no 11 (20)/43 (80) 4 (16)/21 (84) 11 (21)/42 (79)

pT

pT0–3/pT4 34 (63)/20 (37) 16 (64)/9 (36) 44 (83)/9 (17)

pN

pN0/pN+ 22 (41)/32 (59) 7 (28)/18 (72) 18 (34)/35 (66)

Pathological effect

Gr0–2/G3 48 (89)/5 (11) 24 (96)/1 (4) 47 (89)/6 (11)

Adjuvant chemotherapy

Yes/no 50 (93)/4 (7) 21 (84)/4 (16) 38 (72)/15 (28)

Note: Data are presented as n (%).
Abbreviation: CD, Clavien–Dindo.

TA B L E  4  Background of patients with a 
single non-curative factor.
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AGC. Although monotherapy with these drugs can induce marked 
and durable responses in approximately 10% of patients,33 two re-
cent RCTs have demonstrated that first-line combination treatment 
with chemotherapy is a new standard treatment for AGC.34,35 Both 
trials found that ICI plus chemotherapy significantly improves sur-
vival and objective response rates. Although we did not use chemo-
therapy with ICI in our study population, it may lead to an increase in 
the CS rate and an improvement in OS for patients with stage IV AGC.

A limitation of our study is its retrospective and nonrandom-
ized design. Additionally, this study did not include a control 
group. Patients who responded to systemic therapy were offered 
subsequent local treatment, and these responders had improved 
OS irrespective of local treatment. In this respect, our results must 
be considered before they can be generalized in clinical practice. 
We included all stage IV AGCs, but some stage IV tumors, such as 

only #16a2/b1 LN metastasis, cytology positive, and single liver 
metastasis, could be considered marginally resectable lesions. 
Hence, it is important to strictly define the term “conversion 
surgery” and establish a common understanding of unified treat-
ment strategies. RCTs should be conducted to demonstrate the 
survival benefits of CS. The Renaissance trial by Al-Batran et al. 
addressed the benefits of surgical resection of the primary tumor 
and metastases plus systemic therapy over systemic therapy alone 
in patients with gastric or gastroesophageal junction cancer with 
synchronous OMC.28

5  |  CONCLUSIONS

CS for patients with stage IV AGC and R0 resection can lead to longer 
survival. Patients with pathological T4 and pathological N positivity 
were eligible for intensive adjuvant therapy after CS. Survival after 
CS did not depend on the metastatic site because R0 resection could 
be obtained.
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