
ORIGINAL ARTICLE

Lymph node ratio is a critical prognostic predictor in gastric
cancer treated with S-1 chemotherapy

Akira Ema • Keishi Yamashita • Shinich Sakuramoto • Guoqin Wang •

Hiroaki Mieno • Masayuki Nemoto • Tomotaka Shibata • Natsuya Katada •

Shiro Kikuchi • Masahiko Watanabe

Received: 22 September 2012 / Accepted: 15 March 2013 / Published online: 26 June 2013

� The International Gastric Cancer Association and The Japanese Gastric Cancer Association 2013

Abstract

Background S-1 is an oral anticancer drug widely used in

postoperative adjuvant therapy for patients in Japan with

stage II/III gastric cancer. Candidates for more intense

adjuvant treatments need to be identified, particularly

among patients with stage III cancer.

Methods Univariate and multivariate analyses were con-

ducted for patients with stage II/III gastric cancer who

underwent surgery and received S-1 postoperatively

between 2000 and 2010.

Results Factors indicating poor prognosis identified by

univariate analysis include male sex (P = 0.022), age

C67 years (P = 0.021), intestinal-type histology

(P = 0.049), lymph node ratio C16.7 % (P \ 0.0001),

open surgery (P = 0.039), as well as the 13th JGCA stage

(P \ 0.0001) and the 14th JGCA/7th International Union

Against Cancer (UICC) stage (P \ 0.0001). Multivariate

analysis revealed that lymph node ratio C16.7 % and

intestinal-type histology were significant as predictors of

prognosis, independent from the pathological stages. Based

on these and other findings, stage IIIC cancer on the 14th

JGCA/7th UICC stage system in combination with the

lymph node ratio could identify patients with extremely

high risk for recurrence

Conclusions Our current findings suggest that lymph node

ratio C16.7 % in combination with the new staging system

could be a useful prognostic indicator in advanced gastric

cancer. Because these high-risk patients cannot be identified

preoperatively by any diagnostic tool, further improvement

in postoperative adjuvant therapy is warranted.

Keywords S-1 � Lymph node ratio � Advanced gastric

cancer � Prognostic factor � Stage II/III

Introduction

Gastric cancer is the secondary leading cause of cancer

death, so approximately 110,000 people in Japan would

contract this disease each year, with 65,000 estimated

deaths [1]. The mainstay of treatment is curative surgery

[2]. However, many patients may have recurrence even

after surgery. Therefore, various adjuvant chemotherapies

have been developed to prevent recurrence after curative

surgery [3–6]. S-1 is a fluoropyrimidine preparation com-

bining tegafur, gimeracil, and oteracil potassium. The

Adjuvant Chemotherapy Trial of S-1 for Gastric Cancer

(ACTS-GC) was a randomized phase III trial in patients

with the 13th Japan Gastric Cancer Association (JGCA)

stage II/III gastric cancer [5, 7]. We participated in the trial

and contributed to the establishment of the standard treat-

ment in Japan [5].

The most commonly used staging system in gastric

cancer is the TNM classification. This system was devel-

oped by the International Union Against Cancer (UICC)
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and has some similarities and differences from that used by

the 13th JGCA edition. Recently, the 14th JGCA edition

was published, which has become more consistent with the

7th edition of the UICC staging system [8–10]. It would be

beneficial for both Eastern and Western gastroenterologists

to interpret clinical outcomes using similar systems.

In the ACTS-GC trial, final outcomes [5-year relapse-

free survival (RFS)] with the 13th JGCA stage II, IIIA, and

IIIB cancer were 79.2, 61.4, and 37.6 % in the S-1 group

and 64.4 %, 50.0 %, and 34.4 % in the surgery alone

group, respectively [7]. An adjuvant effect of S-1 admin-

istration was robust, especially in subjects with stage II

cancer. On the other hand, even with the use of S-1, clinical

outcome among subjects with stage IIIA/IIIB disease was

unsatisfactory. In the present study, we thus aimed to

identify prognostic factors in the stage II/III gastric cancer

patients who underwent curative surgery and postoperative

administration of S-1 (standard treatment).

Materials and methods

Registration of patients

Between January 1, 2000 and December 31, 2010, 1,673

patients underwent gastrectomy for gastric adenocarcinoma

in the gastrointestinal surgery division, Kitasato University

Hospital. Among the 1,673 cases, 733 had advanced gastric

cancer with depth of invasion beyond the muscularis pro-

pria. After exclusion of subjects with 13th JGCA stage IV

disease (n = 191) and 13th JGCA stage IB disease

(n = 146), a total of 396 patients with 13th JGCA stage II/

III gastric cancer underwent gastrectomy with D1–D2

lymph node dissection, of which a further 67 patients who

were given either neoadjuvant chemotherapy nor postop-

erative chemotherapy other than S-1 were excluded from

the study. Of the remaining 329 patients, 172 who agreed

to undergo adjuvant S-1 therapy and took S-1 for at least 1

day, form the basis of this study. The patients who showed

poor compliance with S-1 were included. Of the study

population, D1 lymph node dissection (n = 26) had been

performed for the patients with a preoperative diagnosis of

an early cancer (n = 12), those with severe comorbidities

and elderly patients (n = 11), and for those with cancer of

the gastric remnant who have already undergone D2 in the

prior surgery (n = 3). These patients were not excluded.

The dose of S-1 was administered on the basis of body

surface area: \1.25 m2 (80 mg daily); 0.1.25 m2 but

\1.50 m2 (100 mg daily); and 0.1.50 m2 (120 mg daily). The

adjuvant S-1 chemotherapy regimen was administered for

4 weeks followed by 2 weeks rest. This 6-week cycle was

repeated principally during the first year after surgery. Tox-

icity of the chemotherapy was assessed on the basis of the

Common Toxicity Criteria of the National Cancer Institute,

version 4.0 (NCI-CTC) [11]. If patients had hematological

toxic effects of grade 3 or 4 (highest possible grade) or non-

hematological toxic effects of grade 2, 3 or 4, their daily

dosage was reduced, or their treatment was postponed or

stopped, according to each physician’s judgment.

JGCA and UICC classification differences

Several differences exist between the 13th and 14th JGCA

classifications [8, 9]. In the 13th edition, the T category is

classified into four categories. The descriptions are as

follows: T1, the depth of invasion is mucosal or submu-

cosal; T2, the depth of invasion is muscularis propria or

subserosa; T3, the depth of invasion is serosa exposed; and

T4, the depth of invasion is serosa infiltrating. On the other

hand, in the 14th edition/7th UICC, the T category is

classified into six categories. The descriptions are as fol-

lows: T1a, the depth of invasion is mucosal; T1b, the depth

of invasion is submucosal; T2, the depth of invasion is

muscularis propria; T3, the depth of invasion is subserosa;

T4a, the depth of invasion is serosa exposed; and T4b, the

depth of invasion is serosa infiltrating.

In the 13th edition, the status of lymph node metastasis is

classified into four categories according to the anatomical

classification of the involved lymph nodes. The descriptions

are as follows: N0, no evidence of lymph node metastasis;

N1, metastasis to the first tier of lymph nodes (restricted to

perigastric lymph nodes), but no metastasis to the second and

the third tier of lymph nodes (lymph nodes beyond perigas-

tric lymph nodes; extraperigastric lymph nodes); N2,

metastasis to the second tier of lymph nodes (extraperigastric

regional lymph nodes), but no metastasis to the third tier of

lymph nodes (lymph nodes beyond regional ones); and N3,

metastasis to the third tier of lymph nodes. On the other hand,

in the 14th edition, the status of lymph node metastasis is

classified into four categories depending on the number of

the involved lymph nodes. The descriptions are as follows:

N0, there are no lymph nodes containing cancer cells; N1,

there are cancer cells in 1–2 lymph nodes; N2, there are

cancer cells in 3–6 lymph nodes; and N3, there are cancer

cells in 7 or more lymph nodes (N3a, 7–15; N3b, 16 or more).

In this study we used the 13th and 14th JGCA/7th UICC

classifications, where the peritoneal cytology test must be

included to define stage only in JGCA.

Clinicopathological factors

All histological and clinicopathological factors were

assessed independently and blindly by histopathologists.

Lymphatic permeation (ly) and vascular permeation (v) are

defined as ly0, ly 1, ly 2, and ly 3 and v0, v1, v2, and v3 by

infiltrative grade, but we classified ly and v as absence or
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presence. Percentage of metastatic lymph nodes, as lymph

node ratio greater than or equal to a certain value desig-

nated by the researchers, has been defined as one of the

most promising prognostic predictors by our previous

studies [12–14] and elsewhere [15–18]. Histologically,

there are two major types of gastric adenocarcinoma

(Lauren’s classification). In this study, we classified can-

cers into diffuse type (por1, por2, sig, muc) and intestinal

type (pap, tub1, tub2). Perioperative transfusion was also

included as it has been reported to be a significant prog-

nostic factor in advanced gastric cancer [19, 20]. It was

defined as allogeneic blood transfusion during surgery or in

the first 2 postoperative days.

Statistical analysis

Cumulative 5-year relapse-free survival (RFS) was esti-

mated by the Kaplan–Meier method, and statistical dif-

ference was tested by the log-rank test. RFS was measured

from the date of surgery to the date of recurrence or the last

follow-up. Because the median duration of follow-up was

only 26.5 months (range, 3–108 months), overall survival

(OS) was not used in this study. Variables that had prog-

nostic potential suggested by univariate analysis

(P \ 0.05) were subjected to multivariate analysis with the

Cox proportional hazards regression model [21]. A value of

P \ 0.05 was considered statistically significant. All sta-

tistical analyses were done with SAS software package

StatView, version 5.0 (SAS Institute, Cary, NC, USA) and/

or JMP, version 5.0 (SAS Institute).

Results

Log-rank plot analysis

Among the 172 patients, 57, 79, and 36 had 13th JGCA

stage II, IIIA, and IIIB cancer, respectively. We first made

the log-rank plot analysis of lymph node ratio for RFS

(Fig. 1). We calculated each P value and relative risk by

the prognostic analysis by the log-rank method with a value

of all 172 patients of lymph node ratio with log-rank plot

[22]. The most suitable cutoff level was 16.7 %.

Univariate and multivariate prognostic analysis

Clinicopathological features and prognosis in terms of RFS

were analyzed in a univariate manner (Table 1. The seven

variables for RFS that had prognostic potential in the

univariate analysis (P \ 0.05) were subjected to multi-

variate analysis. Results showed that lymph node ratio

C16.7 and intestinal type of Lauren’s histology were

prognostic factors independent of the 13th JGCA stage

(Table 2), and those were also significant prognostic fac-

tors independent of the 14th JGCA/7th UICC stage

(Table 3).

Lymph node ratio C16.7 as an independent

prognostic factor

Lymph node ratio C16.7 was a significant prognostic fac-

tor for 13th JGCA stage II/III disease (P \ 0.0001)

(Fig. 2a). In the 13th JGCA Stage IIIA/IIIB subgroup,

subjects with lymph node ratio C16.7 showed poorer

prognosis than other cases, although differences did not

reach statistical significance (P = 0.056 for stage IIIA and

P = 0.088 for stage IIIB; Fig. 2c, d). Lymph node ratio

C16.7 was not a significant prognostic factor for 14th

JGCA/7th UICC stage IIIA/IIIB disease (Fig. 3b, c),

although there was no case with lymph node ratio C16.7 in

14th JGCA/7th UICC stage II disease. Surprisingly, how-

ever, the lymph node ratio was relevant for prognostic

stratification in patients with 14th JGCA/7th UICC stage

IIIC disease (P = 0.0007) (Fig. 3d), and all 11 cases with

lymph node ratio\16.7 are alive to date (median observed

term, 30 months).

Fig. 1 The most optimal cutoff

values were defined according

to the log-rank plot analysis of

gastric cancer with pStage II/III

who were treated by

postoperative S-1 adjuvant

therapy for recurrence-free

survival (RFS). The most

optimal cutoff values were

16.7 % according to P value

(left panel) and relative risk

(right panel). The most optimal

cutoff values maximized

relative risk as 4.8

Lymph node ratio in gastric cancer 69
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Table 1 Distribution of clinical and pathological factors and univariate prognostic analysis in 172 pStage II/III gastric cancer with gastrectomy

and subsequent S-1 treatment

Variable Number of patients Proportion (%) Five-year
relapse-free
survival (RFS)

P value Five-year
overall survival
(OS)

P value

Sex 0.022 0.047

Male 120 69.8 61.9 60.0

Female 52 30.2 87.2 83.1

Age (years) 0.021 0.032

\67 98 57.0 79.0 77.1

C67 74 43.0 54.9 52.4

Tumor location 0.077 0.086

Upper 54 31.4 51.8 57.3

Middle 74 43.0 78.6 72.4

Lower 44 25.6 82.2 76.8

Lauren’s histology 0.049 0.37

Diffuse type 113 65.7 78.4 68.5

Intestinal type 59 34.3 54.3 75.8

pT factor (13th JGCA) 0.012 0.036

T2 65 37.8 87.6 83.4

T3 105 61.0 62.9 63.1

T4 2 1.2 50.0 50.0

pT factor (14th JGCA/7th UICC) 0.030 0.081

T2 29 16.9 92.6 88.4

T3 36 20.9 84.4 79.8

T4a 105 61.0 62.9 63.1

T4b 2 1.2 50.0 50.0

pN factor (13th JGCA) 0.0064 0.090

N0 24 13.9 63.8 95.7

N1 82 47.7 81.7 80.0

N2 66 38.4 60.7 53.4

pN factor (14th JGCA/7th UICC) 0.0051 0.35

N0 24 13.9 63.8 95.7

N1 45 26.2 89.6 81.8

N2 40 23.3 77.9 66.5

N3 63 36.6 57.5 55.6

pStage (13th JGCA) \0.0001 0.0007

II 57 33.1 81.2 88.1

IIIA 79 45.9 74.4 79.7

IIIB 36 21.0 47.1 38.3

pStage (14th JGCA/7th UICC) \0.0001 0.048

IIA 13 7.6 100.0 100.0

IIB 37 21.5 77.0 89.4

IIIA 46 26.7 86.5 75.0

IIIB 38 22.1 69.0 68.6

IIIC 38 22.1 46.7 43.5

Infiltration pattern 0.92 0.40

a 13 7.6 73.4 88.9

b 75 43.6 66.4 74.3

c 84 48.8 73.8 65.3

Lymphatic permeation 0.15 0.28

Yes 163 94.8 70.0 68.4

No 9 5.2 100.0 100.0

Vascular permeation 0.090 0.021

Yes 156 90.7 67.0 62.9
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Separate analysis for clinical relevance of lymph node

ratio C16.7 in D2 and D1 lymph node dissection

In the log-rank plot test restricted to only D2 dissection, the

most optimal lymph node ratio was similar. The cutoff

level most suitable for RFS was 18.4 % (see Online

Resource Supplementary Fig. 1). The prognostic analysis

of lymph node ratio only for D2 dissection cases (n = 146)

turned out to be similar to that of total cases (n = 172) (see

Online Resource Supplementary Figs. 2 and 3). The

prognostic relevance of the lymph node ratio was also

observed for the D1 population at the most optimal cutoff

value of 17.5 %.

Enrichment of high-risk patients with recurrence using

lymph node ratio and the 14th JGCA/7th UICC staging

system

The lymph node ratio was determined to be an important

prognostic factor independent of tumor stage, and a lymph

node ratio C16.7 was a strong indicator of future recur-

rence. If we examine 5-year RFS of lymph node ratio

C16.7 using 13th JGCA stage IIIB disease (n = 24) and

14th JGCA/7th UICC stage IIIC disease (n = 27), results

are extremely dismal (36.7 and 28.2 %, respectively;

Figs. 2d and 3d). There were 21 patients with lymph node

ratio C16.7 with 13th JGCA stage IIIB disease who over-

lapped with 14th JGCA/7th UICC stage IIIC disease

(Fig. 4a). There was no recurrence in the remaining 3 cases

of lymph node ratio C16.7 with 13th JGCA stage IIIB

disease, so we excluded these from the high-risk recurrence

group (Fig. 4a, b). As a result, the 14th JGCA/7th UICC

stage IIIC disease and lymph node ratio C16.7 added

together identified a subset (n = 27) with extremely poor

outcome, and a remarkable difference in survival was

observed between this subset and the remainders of this

study (n = 145; Fig. 4c).

Table 1 continued

Variable Number of patients Proportion (%) Five-year
relapse-free
survival (RFS)

P value Five-year
overall survival
(OS)

P value

No 16 9.3 93.8 100.0

Lymph node ratio \0.0001 0.0003

Lymph node ratio \16.7 115 66.9 84.2 87.0

Lymph node ratio C16.7 57 33.1 50.4 35.7

Laparoscopic operation 0.039 0.14

Yes 25 14.5 95.5 91.7

No 147 85.5 68.1 67.4

Perioperative transfusion 0.42 0.67

Yes 21 12.2 62.2 69.3

No 151 87.8 72.2 69.8

Gastrectomy 0.16 0.12

Total 102 59.3 65.1 63.9

Proximal 0 0

Distal 70 40.7 81.1 77.6

Lymph node dissection 0.66 0.95

D1? 26 15.1 66.9 68.3

D2 146 84.9 71.8 69.6

Remnant stomach 0.31 0.59

Yes 6 3.5 53.3 80.0

No 166 96.5 71.8 69.2

Table 2 Multivariate analysis of factors associated with relapse-free

survival (RFS) of 13th JGCA pStage II/III gastric cancer

Variable HR 95 % CI P value

pStage (13th JGCA) 0.0075

II Reference

IIIA 1.33 0.77–2.62

IIIB 2.44 1.35–5.00

Lymph node ratio C16.7 1.69 1.16–2.52 0.0057

Surgical procedures (open) 1.65 0.73–7.03 0.27

Lauren’s histology (intestinal

type)

1.52 1.07–2.16 0.021

Sex (male) 1.31 0.85–2.18 0.23

Age (C67 years) 1.26 0.90–1.78 0.19
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Discussion

In this study, we revealed the prognostic relevance of

lymph node ratio among pStage II/III gastric cancer

patients who underwent curative resection followed by

postoperative administration of S-1. Lymph node ratio was

identified as an independent prognostic factor according to

the latest stage system (14th JGCA/7th UICC) (Table 2).

RFS rather than OS was used at this time because median

follow-up time remained insufficient at 26.5 months.

Although there are several arguments regarding the ade-

quacy of RFS as a surrogate endpoint, there is a trend to

recognize this as a valid parameter in clinical trials eval-

uating postoperative adjuvant chemotherapy for gastric

cancer because recurrence is almost consistent with disease

progression and subsequent cancer death. Three-year RFS

has actually been used as a primary endpoint in the recent

Korean phase III trial exploring postoperative adjuvant

treatment for gastric cancer [23]. Nevertheless, we would

continue to validate our findings using OS in the future.

Primary aim of the current study was to identify a high-

risk group for recurrence, and this is the first report

showing that the lymph node ratio can identify patients

who are at high risk for recurrence among those who

Table 3 Multivariate analysis

of factors associated with

relapse-free survival (RFS) of

14th JGCA/7th UICC pStage II/

III gastric cancer

Variable HR 95% CI P  value

pStage (14th JGCA / 7th UICC) 0.035

IIA
IIB
IIIA 0.87 0.40-1.78
IIIB 1.38 0.72-2.69
IIIC 2.41 1.31-4.63

Surgical procedures (open) 1.72 0.76-7.34 0.23
Lymph node ratio 16.7 1.59 1.08-2.42 0.019
Lauren's histology (intestinal type) 1.49 1.04-2.12 0.028
Age ( 67) 1.30 0.92-1.86 0.13
Sex (male) 1.27 0.82-2.11 0.30

Reference

Fig. 2 Prognostic analysis of

lymph node ratio greater than or

equal to 16.7 % for RFS by

Kaplan–Meier estimates

(according to 13th JGCA

Stage). a Lymph node ratio

C16.7 was significantly

associated with poor outcome

(P \ 0.0001). b Lymph node

ratio C16.7 was not associated

with poor outcome in patients

with 13th JGCA stage II

disease. c Lymph node ratio

C16.7 tended to be associated

with poor outcome in patients

with 13th JGCA stage IIIA

disease (P = 0.056). d Lymph

node ratio C16.7 tended to

indicate poor outcome in

patients with 13th JGCA stage

IIIB disease (P = 0.088)
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underwent curative surgery followed by S-1 monotherapy.

Lymph node ratio has already been reported as a prognostic

factor in various series of advanced gastric cancer [12–18],

but the prognostic relevance was observed again in this

study with the Japanese population treated by the current

standard of care.

In addition, we identified a specific group of high-risk

patients with 14th JGCA/7th UICC stage IIIC disease and

lymph node ratio C16.7 through a detailed prognostic

analysis. Among these extremely high-risk patients

(n = 27), 19 (70 %) have experienced recurrence, and 17

of 19 recurrences took place within 2 years after curative

Fig. 3 Prognostic analysis of

lymph node ratio C16.7 for

RFS, in the subgroup analysis of

patients with 14th JGCA/7th

UICC stage III disease.

a Correlation diagram of lymph

node ratio and the number of

metastatic lymph nodes.

b Lymph node ratio C16.7 was

not associated with poor

outcome in patients with 14th

JGCA/7th UICC stage IIIA

disease. c Lymph node ratio

C16.7 was not associated with

poor outcome with 14th JGCA/

7th UICC stage IIIB. d Lymph

node ratio C16.7 was relevant

for prognostic stratification with

14th JGCA/7th UICC stage IIIC

(P = 0.0007)

Fig. 4 Prognostic analysis

identified a specific high-risk

group of patients with 14th

JGCA/7th UICC stage IIIC

disease and lymph node ratio

C16.7. a Relationship of 14th

JGCA stage IIIC disease and

13th JGCA stage IIIB disease

with lymph node ratio C16.7.

The high-risk group was defined

as composed of group 1 and

group 2 (n = 27). b Group 1

and group 2 were associated

with significantly worse

outcome. The 5-year RFS was

33.3 % in group 1 and 27.2 %

in group 2. c The high-risk

group (group 1 ? group 2) was

associated with significantly

worse outcome (P \ 0.0001).

The 5-year RFS was 81.7 % in

the non-high-risk group and

28.2 % in the high-risk group
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surgery. The lymph node ratio was supposed to be closely

associated with the number of involved lymph nodes. We

therefore anticipated that it may not be a relevant prog-

nostic factor when used in combination with the 14th

JGCA/7th UICC stage classification, which is based on the

number of metastatic nodes. The lymph node ratio was

significantly associated with the number of involved lymph

nodes, as expected (Fig. 3a; R = 0.73; P \ 0.0001), and its

significance as a prognostic factor waned among 14th

JGCA/7th UICC stage IIIA/IIIB disease (Fig. 3b, c).

However, the lymph node ratio remained a potent prog-

nostic factor for 14th JGCA/7th UICC stage IIIC disease

(P = 0.0007) (Fig. 3d). The 11 cases with lymph node ratio

\16.7 among the stage IIIC subgroup had an extremely

large number of dissected lymph nodes (median, 61; range,

47–122), which possibly outnumbered the metastatic nodes

(Table 4). For this population, the small lymph node ratio

despite the large number of metastatic nodes might have

reflected thoroughness of lymph node dissection, which

compensated somewhat for the advanced disease status and

resulted in favorable outcome. Had nodal dissection been

less extensive, the lymph node ratio would have been

higher and the prognosis correspondingly dismal. In this

sense, lymph node ratio might be more sophisticated as a

prognostic marker, reflecting quality of surgery as well as

the biology of cancer.

On the other hand, there is an alternative explanation that

the excellent outcome of patients with lymph node ratio

\16.7 may reflect favorable immunological status. It is

possible that a large number of negative lymph nodes can

represent immune reactivity as a defensive mechanism to the

metastasis of cancer cells. Even when a large number of

lymph nodes harbored metastasis, existence of a larger

number of nonmetastatic lymph nodes adjacent to these

metastatic nodes may indicate that some anti-cancer process

that favors the host is ongoing. In colon cancer, retrieval and

examination of at least 12 lymph nodes has been established

as an indicator of prognosis. As an explanation to this phe-

nomenon, there is a hypothesis that patients who mount a

stronger immune response to their cancers may have larger

lymph nodes present in regional nodal basins, making them

easier to find by pathologists [24].

To improve prognosis of aggressive gastric cancers such

as type IV, large type III, or bulky N2 cases, intense reg-

imens such as DCS (docetaxel/CDDP/S-1) are lately being

explored in the neoadjuvant chemotherapy setting [25–27].

Perioperative chemotherapy has already been shown to be

effective against aggressive gastric cancer in the Western

world [4]. However, it is not currently possible to preop-

eratively identify patients with 14th JGCA/7th UICC

pathological stage IIIC disease with lymph node ratio

C16.7. Our data point to an urgent need for the develop-

ment of a more intense and effective postoperative adju-

vant chemotherapy, or establishment of a novel follow-up

system (e.g., DNA detection) that allows for early detection

of minimal tumor cells.

Conclusion

Our current findings suggest that lymph node ratio C16.7

could be useful as a prognostic indicator to identify high-

risk patients with 14th JGCA/7th UICC stage IIIC gastric

cancer. Establishment of intense postoperative therapeutic

strategies for this target population is warranted.
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Table 4 Distribution of 14th JGCA/7th UICC pStage IIIC and lymph node ratio \16.7 for RFS

Patient Observed

term

(months)

pStage (13th

JGCA)

cStage

(14th JGCA/

7th UICC)

pStage

(14th JGCA/

7th UICC)

Number of

metastatic

lymph

nodes

Number of

dissected

lymph

nodes

Lymph

node

ratio

Dissection

level

Operation

procedures

Recurrence

1 30 T4N1, IIIB T4aN2, IIIB T4bN2, IIIC 4 47 8.51 D2 Total No

2 12 T3N1, IIIA T4aN1, IIIA T4aN3, IIIC 8 83 9.64 D2 Total No

3 57 T3N1, IIIA T4aN0, IIB T4aN3, IIIC 12 122 9.84 D1? Total No

4 26 T3N2, IIIB T4aN0, IIB T4aN3, IIIC 7 64 10.9 D2 Total No

5 79 T3N1, IIIA T3N0, IIA T4aN3, IIIC 7 59 11.9 D2 Total No

6 24 T3N2, IIIB T4aN1, IIIA T4aN3, IIIC 7 56 12.5 D2 Total No

7 59 T3N2, IIIB T2N0, IB T4aN3, IIIC 9 70 12.9 D2 Total No

8 45 T3N1, IIIA T4aN2, IIIB T4aN3, IIIC 8 58 13.8 D2 Total No

9 61 T3N2, IIIB T3N1, IIB T4aN3, IIIC 9 61 14.8 D2 Total No

10 17 T3N2, IIIB T4aN3, IIIC T4aN3, IIIC 13 85 15.3 D2 Total No

11 27 T3N1, IIIA T3N0, IIA T4aN3, IIIC 8 52 15.4 D2 Distal No
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