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Abstract

Aims The prognosis of patients with gastric cancer and stage IV factors is poor. However, several recent studies have identified
that curative surgery followed by S-1 chemotherapy for cytology positive (CY 1) only patients contributed to a better prognosis.
This study was designed to compare the prognosis between curative and palliative gastrectomy followed by chemotherapy in
CY1 only stage IV gastric cancer.

Methods Between 2001 and 2016, 1507 patients underwent gastrectomy for gastric cancer. Of these, 51 consecutive patients
with only CY1 factor who underwent gastrectomy followed by chemotherapy were enrolled in this study.

Results (1) Twenty three (45%) patients underwent curative D2 or D2+ gastrectomy, and the remaining 28 (55%) patients
underwent palliative gastrectomy, followed by S-1 based or another historical recommended chemotherapy postoperatively.
(2) Compared with patients undergoing palliative gastrectomy, patients undergoing curative gastrectomy had a significantly
better prognosis (P = 0.042; median survival time: curative vs. palliative, 22.6 months vs. 11.8 months) and a lower incidence of
recurrences (P=0.091). Two- and five-year overall survival rates of patients following curative gastrectomy were 48.2% and
18.2%, respectively. A multivariate analysis showed that venous invasion [P = 0.006; hazard ratio (HR), 3.70 (95% CI: 1.27-
9.43)] and curative gastrectomy [P < 0.005; HR, 0.28 (95% CI: 0.12-0.87)] were independent prognostic factors.

Conclusion Curative gastrectomy followed by chemotherapy might be justified to improve the prognosis of patients with only
CY1 Stage IV gastric cancer.
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Introduction

Gastric cancer is a major cause of death worldwide [1]. Recent
advances in diagnosis, less invasive treatments, surgical tech-
niques, perioperative management, and chemotherapy have
improved the early and long-time outcomes of gastric cancer
[2, 3]. Nonetheless, patients with advanced stage disease and a
high incidence of stage IV factors still have a poor prognosis.
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Stage IV factors, such as cytology positive (CY'1), peritoneal
metastasis (P1), hematogenous metastasis, such as liver me-
tastasis (H1), and paraaortic lymph node metastasis (No.16(+
), are the strongest predictor of the prognosis of gastric cancer
patients, and the treatment strategy against stage IV factors is
one of most important clinical issues [4—6].

Gastrectomy for the primary tumor and lymphadenectomy
for regional lymph nodes are recognized as the only chance
for macroscopic tumor clearance and cure for gastric cancer;
the effects of such surgical resections are restricted to local
control of the primary tumor [7-9] and cannot prevent recur-
rence due to micro-metastasis. However, if micro-metastases,
such as CY1 only gastric cancer, are controlled using recent
systemic chemotherapy [10—12], then macroscopic residual
tumors and metastatic lymph nodes could affect the cure of
gastric cancer [13].

Each stage IV factor has a different clinical behavior and
tumor burden. In particular, cytology positive (CY1) is
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recognized as a clinical status of micro-metastasis and a low
tumor burden at the peritoneal cavity. Indeed, stage IV gastric
cancer patients with only CY1 factor following gastrectomy
have been reported to have a comparatively better prognosis
than those with other stage IV factors or multiple stage IV
factors in Japan and Korea studies [14—17]. Therefore,
Japanese treatment guidelines have indicated no established
and evidence-based treatment strategy for the chemotherapy
periods, the timing, the regimens, and the detailed procedure
regarding gastrectomy for patients with only CY1 Stage IV
gastric cancer [18, 19]. In this study, we investigated the clin-
ical significance of gastrectomy followed by chemotherapy in
CY1 only stage IV gastric cancer, with special reference to the
curative intent. The results of our study may suggest that cu-
rative gastrectomy followed by chemotherapy is a feasible
strategy for the better local tumor clearance and prognosis in
patients with only CY'1 gastric cancer.

Methods
Patients and surgical procedures

Between 2001 and 2016, 1507 consecutive gastric cancer pa-
tients underwent gastrectomy for gastric cancer at the
Department of Surgery, Kyoto First Red Cross Hospital. Of
all 1507 patients, 298 patients had single or multiple stage IV
factors. Specifically, 152 patients had P1CY1 factors, 48 pa-
tients had only H1 factor, 51 patients had only CY1 factor, 3
patients had only No.16(+) factor, 33 patients had PICY1H1
factors, 6 patients had P1CY 1No.16(+) factors, 2 patients had
HICY1 factors, 1 patient had H1No.16(+) factors, 1 patient
had CYINo.16(+) factors, and 1 patient had
PICY1H1No.16(+) factors. In this study, 51 consecutive pa-
tients with only CY1 stage IV factor who underwent gastrec-
tomy followed by chemotherapy were analyzed
retrospectively.

Patients underwent preoperative assessments including
gastric endoscopy, computed tomography (CT) scans, and
laboratory tests. Based on the preoperative diagnosis, all pa-
tients were preoperatively scheduled for curative gastrectomy
and lymphadenectomy, mainly according to the Japanese
guidelines for the treatment of gastric cancer [20]. When only
CY1 stage IV factor was positive during surgery, whether to
perform curative or palliative gastrectomy was preoperatively
scheduled by each operator, and each patient was informed
prior to surgery because there was no established and
evidence-based strategy [18, 19].

As a result, 23 (45%) patients underwent curative D2 or
D2+ (D2 <) gastrectomy, and the remaining 28 (55%) patients
underwent palliative gastrectomy. In the D2 dissection, the
perigastric lymph nodes and all second-tier lymph nodes were
completely retrieved. Depending on the location of the tumor,
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lymphadenectomy was added along the distal side of the
splenic artery (no. 11d) and at the splenic hilum (no. 10),
together with splenectomy or splenectomy with distal pancre-
atectomy [21].

Cytological examination was routinely performed af-
ter the laparotomy, prior to manipulation of the tumor
using 100 ml of saline. Saline was introduced into the
Douglas pouch and collected after gentle stirring.
Cytological smears were prepared from centrifuged de-
posits and were examined by at least two experienced
pathologists after Papanicolaou and Giemsa staining.
The cytology, resected tumor specimens, and retrieved
lymph nodes were examined and evaluated based on
Japanese classifications of gastric cancer [21] and the
TNM staging manual [22]. Histological types were clas-
sified as differentiated (papillary adenocarcinoma or
moderately or well-differentiated adenocarcinoma) or
undifferentiated (poorly differentiated or undifferentiated
adenocarcinoma, signet-ring cell carcinoma, or mucinous
adenocarcinoma) [21].

Treatments following gastrectomy

All 51 patients underwent S-1 based or another histori-
cally recommended chemotherapy postoperatively.
Forty-five patients (88.2%, 45/51) received S-1 alone
or an S-1-based chemotherapy such as S-1 plus cisplatin
or S-1 plus taxane [11, 23, 24]. Of the remaining six
patients, two patients received weekly paclitaxel, one
patient received methotrexate plus 5-fluorouracil, one
patient received isovoline plus S-fluorouracil, and two
patients received uracil-tegafur. Chemotherapy was con-
tinuously performed until patients survived for more
than 5 years without recurrences or until patients pre-
ferred to be followed without chemotherapy due to var-
ious reasons including disease progression. None of the
patients received neoadjuvant chemotherapy, adjuvant
radiotherapy, or chemoradiotherapy. All patients were
examined in the outpatient clinic, in which abdominal
ultrasound, CT and measurements of carcinoembryonic
antigen (CEA), and carbohydrate antigen 19-9 (CA19-9)
levels were performed every 1-3 months after surgery.

Statistical analysis

The % test and Fisher’s exact probability test were performed
for categorical variables, whereas the Student’s ¢ test and
Mann—Whitney U test for unpaired data of continuous vari-
ables were performed to compare the clinicopathological char-
acteristics between the two groups. Survival curves were esti-
mated using the Kaplan—Meier method, and statistical differ-
ences were examined using the log-rank test. Univariate and
multivariate survival analyses were performed using the
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likelihood ratio test of the stratified Cox proportional hazards
model. P <0.05 was considered statistically significant.

Results

Clinicopathological characteristics of CY1 only stage
IV gastric cancer patients

The clinical characteristics of 51 consecutive patients with
only CY1 stage IV gastric cancer were as follows. Of 51
patients, preoperatively, one patient was staged as cStage I, 8
patients as cStage II, and 42 patients as cStage III. The study
group consisted of 37 male and 14 female patients with a
median age of 67 years (range 23—85 years). Thirty-three pa-
tients underwent total gastrectomy, 15 patients underwent

Table 1 Comparison of clinicopathological factors between patients
with curative D2 < gastrectomy and palliative gastrectomy in CY1 only
stage IV gastric cancer

Number  Gastrectomy P value
Curative (D2 <)  Palliative
Total 51 23 28
Age (years)
<75 40 18 (78%) 22 (79%) 0.752
75< 11 5 (22%) 6 (21%)
Gender
Female 14 7 (30%) 7 (25%) 0.906
Male 37 16 (70%) 21 (75%)
Histological type
Differentiated 10 2 (9%) 8 (29%) 0.091
Undifferentiated 41 21 (91%) 20 (71%)
Macroscopic appearance
Type 4 27 12 (52%) 15 (54%) 0.921
Non-type 4 24 11 (48%) 13 (46%)
Lymphatic invasion
Negative 1 1 (4%) 0 (0%) 0.450
Positive 50 22 (96%) 28 (100%)
Venous invasion
Negative 8 2 (10%) 6 (21%) 0.268
Positive 43 21 (100%) 22 (79%)
pT categories
T1-3 2 0 (0%) 2 (7%) 0.494
T4 49 23 (100%) 26 (93%)
pN categories
Negative 3 2 (9%) 1 (4%) 0.582
Positive 48 21 (91%) 27 (96%)
JCGC/TNM cStage
I 1 1 (4%) 0 (0%) 0.982
11 8 3 (13%) 5 (18%)
111 42 19 (83%) 23 (82%)
Gastrectomy
Distal 15 8 (35%) 7 (25%) 0.869
Total 33 13 (57%) 20 (71%)
Remnant 2 1 (4%) 1 (4%)
PD 1 1 (4%) 0 (0%)

P values were calculated by chi-square or Fisher’s exact test
PD pancreatoduodenectomy

distal gastrectomy, 2 patients underwent remnant gastrectomy,
and 1 patient underwent pancreatoduodenectomy (Table 1).

Comparison of clinicopathological factors

between patients with curative D2 < gastrectomy
and palliative gastrectomy in CY1 only stage IV gastric
cancer

Next, we compared the clinicopathological factors between
patients with curative D2 < gastrectomy and palliative gastrec-
tomy in CY'1 only stage IV gastric cancer. There was no dif-
ference in clinical factors such as age, sex, cStage, and gas-
trectomy between both groups. Regarding pathological factors
such as histology, macroscopic appearance, lymphatic inva-
sion, venous invasion, depth of invasion, and the presence of
lymph node metastasis, there was no difference between both
groups (Table 1).

Univariate and multivariate analyses using the Cox’s
proportional hazard model in CY1 only stage IV
gastric cancer

Compared with CY'1 only stage IV patients undergoing palli-
ative gastrectomy, patients undergoing curative
D2 < gastrectomy had a significantly better prognosis [P =
0.042; curative D2 < gastrectomy vs. palliative < D2 gastrec-
tomy: median survival time (MST), 632 days (22.6 months)
vs. MST, 330 days (11.8 months)] (Fig. 1) and tended to have
a lower incidence of recurrences (P =0.091; curative
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Fig. 1T Comparison of survival curves between patients with curative
D2 < gastrectomy and palliative gastrectomy in CY1 only Stage IV
gastric cancer. Compared with CY1 only stage IV patients undergoing
palliative gastrectomy, patients undergoing curative D2 < gastrectomy
had a significantly better prognosis. Two- and 5-year OS rates of patients
following curative gastrectomy were 48.2% and 18.2%, respectively.
MST, median survival time; OS, overall survival.
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gastrectomy vs. palliative gastrectomy: 57% (13/23) vs. 87%
(23/28)). Two- and 5-year overall survival (OS) rates of pa-
tients undergoing curative D2 < gastrectomy were 48.2% and
18.2%, respectively. Regarding the causes of death, among 23
patients undergoing curative D2 < gastrectomy, 13 patients
died of recurrences. Of 10 patients without recurrences, three
patients died of other diseases. Among 28 patients undergoing
palliative < D2 gastrectomy, 23 patients died of recurrences.
Of the five patients without recurrences, two patients died of
other diseases, and three patients died of unknown causes,
which might be highly indicative of recurrences.

As a prognostic factor in CY 1 only stage IV gastric cancer,
univariate and multivariate analyses using the Cox’s propor-
tional hazard model demonstrated that being male and venous
invasion were independent poor prognostic factors [P = 0.006;
HR, 3.70 (95% CI: 1.27-9.43)]. Moreover, curative
D2 < gastrectomy was an independent better prognostic factor
[P <0.005; HR, 0.28 (95% CI1 0.12-0.87)] (Table 2).

Discussion
This study demonstrated that CY'1 only stage IV gastric cancer

patients who underwent gastrectomy with curative gastrecto-
my with D2 lymphadenectomy followed by chemotherapy

had a better prognosis than those with palliative gastrectomy.
Furthermore, this study clearly identified that curative gastrec-
tomy and venous invasion were independent prognostic fac-
tors in CY'1 only stage IV gastric cancer patients. These results
strongly indicated that curative gastrectomy with standard
lymphadenectomy followed by chemotherapy might be justi-
fied to improve the prognosis of CY1 only stage IV gastric
cancer, and venous invasion could be specifically targeted in
an effort to improve the prognosis, suggesting an indication
for more intensive postoperative chemo- and/or molecular-
targeted therapy.

Various reports have shown the better prognostic effect of
curative gastrectomy with standard lymphadenectomy for stage
IV patients with only CY1 factor. Kodera et al. reported on the
long-term follow-up results of 47 consecutive patients with
only CY1 factor who underwent curative gastrectomy with
standard D2 lymphadenectomy followed by adjuvant S-1 che-
motherapy (CCOGO0301 study). MST was 23.5 months
(705 days). Two- and 5-year OS rates were 46% and 26%,
respectively [14]. Oh et al. also investigated the long-term re-
sults and prognostic factors of 37 consecutive patients with
only CY1 stage IV factor. As a result, MST was 15.0 months.
Two- and 5-year OS rates were 45.9% and 0%, respectively
[15]. Bando et al. reported that the 5-year OS rate was 26.6% in
120 consecutive patients with only CY'1 factor who underwent

Table 2 Univariate and multivariate analyses using the Cox’s proportional hazard model in CY'1 only stage IV gastric cancer
Variables Univariate® Multivariate®
P value HR 95% Cl P value

Age

>75vs. <75 0.357 1.789 0.519-6.173 0.357
Gender

Male vs. Female 0.024 2.873 1.230-6.711 0.015
Histological type (JCGC)

Undifferentiated vs. Differentiated. 0.903 2.070 0.776-5.525 0.146
Macroscopic appearance

Type 4 vs. non-type 4 0.960 1.690 0.783-3.647 0.181
Lymphatic invasion

Positive vs. negative 0.926 1.483 0.520-4.232 0.462
Venous invasion

Positive vs. negative 0.014 3.704 1.270-9.434 0.006
pT-stage

T4 vs. T1-3 0.384 1.846 0.145-23.57 0.636
pN-stage

N3 vs.N0O-2 0.944 1.923 0.600-6.165 0.271
Lymphadenectomy
Curative (D2 <) vs. palliative 0.042 0.275 0.118-0.865 0.003

HR hazard ratio, CI confidence interval

*Kaplan and Meier method, and the statistical significance was determined by log-rank test

® Multivariate survival analysis was performed using Cox’s proportional hazard model
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gastrectomy with lymphadenectomy followed by adjuvant S-1-
or S-1-based chemotherapy [16]. More recently, Kano et al.
reported the long-term results of 36 consecutive patients with
only CY1 factor. MST was 22.3 months (669 days). Two- and
S-year OS rates were 38.9% and 17.8%, respectively [17]. Our
study reproducibly proved that curative gastrectomy with stan-
dard lymphadenectomy followed by chemotherapy improved
the prognosis of CY1 only stage IV gastric cancer [MST,
632 days (22.6 months); 2-year-OS, 48.2%; 5-year-OS,
18.2%)]. Thus, curative gastrectomy with standard lymphade-
nectomy for stage IV patients with only CY'1 factor could be
justified for improving the prognosis.

Regarding the prognostic factors of CY1 only stage IV
gastric cancer, two groups have reported the clinical issue of
Borrmann type 4 factor [15, 25]. Noda et al. reported that type
4 factor was associated with poor prognosis (MST,
12.2 months; 5-year OS, 6.3%). There was no prognostic dif-
ference between patients with and without gastrectomy in
CY1 only stage IV gastric cancer. Oh et al. also reported that
type 4 was an independent poor prognostic factor [15]. In our
study, although type 4 factor was not an independent poor
prognostic factor, there was no prognostic difference between
curative D2 < gastrectomy and palliative gastrectomy in type
4 stage IV patients with only CY1 factor (P =0.344).
However, in non-type 4 cancer, patients with curative
D2 < gastrectomy tended to have a better prognosis (P =
0.081). Therefore, in the future, further strategies need be
established for this issue, given the results of recent clinical
trials such as JCOG 0210 and JCOG 0501, which investigated
the prognostic significance of preoperative S-1 plus cisplatin
followed by gastrectomy for type 4 cancer [26].

The most striking finding in our study was that the venous
invasion was an independent poor prognostic factor for CY1
only gastric cancer. Previously, Oh also reported the venous
invasion as an independent poor prognostic factor in CY1
only gastric cancer [15]. Several previous studies have dem-
onstrated that venous invasion was a risk factor for hematog-
enous recurrence and a poor prognostic factor [27, 28], and a
risk factor for chemoresistance [29] in gastric cancer. In this
study, the incidence of recurrence tended to be higher in pa-
tients with venous invasion than in those without (P = 0.144).
However, there were no significant differences between pa-
tients with and without venous invasion in peritoneal recur-
rence (P =0.785), hematogenous recurrence (P =0.711), and
local or lymph node recurrences (P =0.732). However, we
suggest that venous invasion could be a surrogate biomarker
for an indication of more intensive chemo- and/or molecular-
targeted therapy in order to improve the prognosis of stage IV
patients with only CY'1 factor.

Concerning other prognostic factors in CY1 only gastric
cancer, Kano proved that N3b was an independent poor prog-
nostic factor. Previously, we indicated that the prognosis of
N3b patients was poorer than that of N3a patients despite the

better local tumor clearance by radical lymphadenectomy
[30]. Accordingly, putative N3b patients with only CY 1 factor
may also need further strategies such as chemotherapy without
gastrectomy or a neoadjuvant chemotherapy plus curative gas-
trectomy with lymphadenectomy for responder patients [17].
Regarding the potential role of neoadjuvant chemotherapy for
only CY1 factor, there have been no definite reports, although
the strategy might be promising. Further studies would be
warranted using staging laparoscopy to detect only CY 1 factor
followed by preoperative chemotherapy.

Our study had a limitation because the results were retro-
spectively demonstrated. The long accrual period of the retro-
spective analysis at a single institute may have meant possible
variations of the treatment. Namely, until definitive clinical
guidelines for surgery and adjuvant chemotherapy were
established in Japan [18, 19], confounding treatment effects
may not have been completely negligible. Therefore, a pro-
spective observational study using several large cohorts and/
or a nationwide clinical database study may be needed to
validate the significance of curative gastrectomy with standard
lymphadenectomy for CY1 only gastric cancer.
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