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Abstract: Background: The revision of pN classification of sub-stage pTxN3M0 within 7th TNM staging seems obscure.
The purpose of this study was to establish whether stage pTxN3bM0 is associated with the inferior prognosis than
stage pTxN3aM0. Methods: About 591 GC patients with stage pTxN3M0, who received radical gastrectomy, were reviewed retrospectively. All the cases were evaluated taken into account their clinicopathological features and surgical outcomes between the stage pTxN3aM0 and stage pTxN3bM0 sub-groups. In the analysis of the overall cumulative
probability of survival, the Kaplan-Meier method was accustomed. Their differences were calculated through the
log-rank test. The Cox multiple factors analysis was carried out using the logistic regression method.Results: Among
stage pTxN3bM0 group, it was noteworthy higher in poor differentiated degree, nerve invasion, and vessel carcinoma
embolus, T4a plus T4b sub-group and IIIC stage. The 5-year overall survival rate (OS) for stage pTxN3M0 stage was
26.43%, and sub-group of stage pTxN3aM0 and stage pTxN3bM0 were 33.73% and 13.59%, respectively. Multivariate
survival analysis showed that TNM stage (OR = 1.854), and N stage (OR = 1.665) were significant prognostic factors
for stage pTxN3M0 GC (all P < 0.05). Further analysis showed that BMI (OR = 0.905) was an independent protective
factor, while differentiated degree (OR = 1.575), vessel carcinoma embolus (OR = 1.775) (all P < 0.05) were risk
factor for stage pTxN3bM0 group. Conclusion: Number of lymph node(LN) dissection, categorized by stage pTxN3bM0
could be relevant to a more accurate prediction of an inferior survival outcome for the GC patients. Furthermore,
studies of postoperative adjuvant therapies may take stage pTxN3bM0 status of each patient into consideration to
evaluate the treatment effect.
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Introduction
Gastric cancer (GC) is deemed to be a widespread and complex multi-factorial disease
[1-3]. Surgical resection is the sole curative
modality for GC, and D2 dissection is a standard
procedure for patients with GC in China [4-6].
Surgical resection is the sole curative modality
for GC, and D2 dissection is a standard procedure for patients with GC in China [7-9].
Nodal status is the strongest predictor of the
prognosis of GC patients, and the treatment
strategy against metastatic lymph nodes is the
most important clinical issue [10, 11]. However,
development of an appropriate LN staging sys-

tem for GC has been controversial, involving
frequent changes in proposed amending the
TNM classification system [12-14]. The N classification used in the 7th edition of the AJCC/
TNM classification required careful consideration and discussion. According to the 7th edition NCCN guidelines, stage pTxN3M0 was divided into stage pTxN3aM0 and stage pTxN3bM0, but
this sub-classification is not required for the
final staging, which may cause serious problems in underestimating the GC severity.
In our experience, patients with stage pTxN3bM0
tumors seemed like a poor prognosis than
stage pTxN3aM0. To enable such consideration,
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Table 1. Demographic data of the 591 patients with GC who
underwent gastrectomy
Characteristic
Age (years)
Mean ± SD
Gender
Female
Male
Family history
Y
N
HP infection status
Y
N
BMI
Less than 18.5
18.5-24.99
More than 25
Differentiated degree
Well
Poor
Borrmann types
I to II
III to IV
T stage
T1b
T2
T3
T4a
T4b
TNM stage
IIB
IIIA
IIIB
IIIC
Nerve invasion
Y
N
Vessel carcinoma embolus
Y
N

N3a (N = 366)
58.29±12.45
59 (21-82)

N3b (N = 225)
57.42±12.06
58 (22-83)

102
264

75
150

33.33%
66.67%

0.159

35
9.56%
331 90.443%

21
204

9.33%
90.67%

0.926

28
338

7.65%
92.35%

18
207

8.00%
92.00%

0.878

52
268
46

14.21%
73.22%
12.57%

28
156
43

12.44%
69.33%
19.11%

0.103

121
245

33.06%
66.94%

44
181

19.56% 0.000*
80.44%

16
350

4.37%
95.63%

4
221

1.78%
98.22%

1
18
55
270
22

.27%
4.92%
15.03%
73.77%
6.01%

3
19
181
22

0.004*
1.33%
8.44%
80.44%
9.78%

1
17
45
303

.27%
4.64%
12.30%
82.79%

3
16
206

0.019*
1.33%
7.11%
91.56%

132
234

36.07%
63.93%

107
118

47.56% 0.006*
52.44%

27.87%
72.13%

P

0.090

Patients and methods
Patients
From January 2000 to December
2010, a retrospective analysis
was conducted of 1,050 consecutive patients with advanced GC
who underwent D2 lymphadenectomy, at the Department of gastrointestinal surgery, Fujian tumor hospital. All of the surgery
was operated by Lu-Chuan Chen.
Among them, 591 patients were
diagnosed with stage pTxN3M0
GC according to the 7th edition of
the UICC/TNM classification.
Data from these patients were
entered into a prospectively
maintained database.
The inclusion criteria were as follows: 1. advanced GC; 2. adenocarcinoma confirmed byhistopathology; 3. physical fitness suitable for surgery; 4. D2 lymphadenectomy; and 5. no prior history
ofany type of adjunctive therapy.
The exclusion criteriawere as follows: 1. older than 80 years of
age; 2. previous or concomitant
other cancer; 3. previous orconcomitant gastrectomy for benign
disease; 4. previous chemotherapy or radiotherapy; 5. esophageal involvement; or 6. distant
metastatic disease; 7. non-curative resection, 8. multiple primary malignancies, 9. remnant GC,
10. 15 retrieved lymph nodes,
and 11. mortality within 30 days
after surgery.

All of the above patients were followed up by posting letters or by
telephone interviews. The last
BMI: Body Mass Index. SD: standard deviation. Y: yes, N: not, *: P < 0.05.
follow-up was 1 January 2016.
The cardiopathy logical and follow-up findings were collected and recorded in
we sub-classified stage pTxN3M0 into stage pTxN3aM0 and stage pTxN3bM0. The aim of this study
the database. All subjects gave written informed
was to investigatethe effectiveness of the 7th
consent to the study protocol, which was
edition of the TNM staging system focusing on
approved by the Ethical Committees of Fujian
stage pTxN3M0 GCs.
Provincial Tumor Hospital.
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231
135

63.11%
36.89%

183
42

81.33% 0.000*
18.67%
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Figure 1. Survival analysis of stage pTxN3M0 GC patients who undergoing curative intent surgery. A: Survival of
all patients with pTxN3M0, B: Survival of stage pTxN3aM0 versus stage pTxN3bM0 statuses, C: Survival of T category
among pTxN3aM0 group, D: Survival of T category among pTxN3bM0 group. The P values for the survival comparison
were determined by the log-rank test.

All patients with stage pTxN3M0 status were
noted with adequate lymphadenectomy according to pathologic examination. They were further classified into stage pTxN3aM0 and stage
pTxN3bM0 groups for analysis.
Surgery
All patients in the study underwent standard
total ordistal gastrectomy, being dependent on
the location and macroscopic appearance of
the primary tumor (Table 1). In the present
study, distal gastrectomies were performed
principally for tumors located in the lower third
of the stomach. For tumors in the middlethird,
either distal or total gastrectomies were performed, depending on the direction of tumor
invasion. Total gastrectomies were used for
tumors in the upper third of the stomach and
those occupying the entire stomach. The strategy for LN dissections was determined using a
standardized technique accordingto the guidelines of the 14th edition of the Japanese
Classification of Gastric Cancer and Gastric
Cancer Treatment Guidelines edited by the
Japanese Gastric Cancer Association [15].
4796

Clinicopathological characteristics
The clinicopathological findings, including
depth of tumor invasion and LN metastases,
were utilized to stage tumors according to the
7th edition of the International Union Against
Cancer classification system. LNs were dissected and described according to the Japanese
Classification of Gastric Carcinoma, which was
also used to classify the location, histological
type, and lymphatic invasion of tumors. The
gross appearance of each tumor was classified
using Borrmann’s classification. According to
this classification, tumors can bedivided into
superficial tumors, well-defined tumors, and illdefined tumors. Furthermore, they can beclassified as well-defined tumors (polypoid orfungating type, Borrmann’s type I) and circumscribed excavating type (Borrmann’s type II).
Theill-defined tumors are ulcerated and infiltratingtype (Borrmann’s type III) and diffusely
thickened type (Borrmann’s type IV).
Statistical analysis
Statistical analyses were conducted using
Statistical Product for Social Sciences (SPSS)
Int J Clin Exp Pathol 2017;10(4):4794-4800
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Table 2. Multivariate analysis for stage pTxN3M0 GC patients with D2 resection

Family history
HP infection status
BMI
Gender
Differentiated types
Location
Classification
Histological type
TNM Stage
T Stage
N Stage
Nerves invaded
Vessel carcinoma embolus

B

SE

Wald

df

Sig.

Exp (B)

0.481
0.152
0.021
-0.053
0.041
0.102
0.074
0.316
0.617
-0.217
0.510
0.004
-0.070

0.516
0.195
0.086
0.111
0.081
0.057
0.106
0.486
0.089
0.110
0.110
0.115
0.117

0.871
0.611
0.058
0.231
0.254
3.200
0.484
0.319
47.775
3.883
21.538
0.001
0.358

1
1
1
1
1
1
1
1
1
1
1
1
1

0.351
0.435
0.810
0.631
0.615
0.074
0.487
0.568
0.000*
0.069
0.000*
0.975
0.550

1.618
1.165
1.021
0.948
1.042
1.107
1.077
1.218
1.854
0.805
1.665
1.004
0.932

95.0% CI
Upper
Lower
0.589
4.444
0.795
1.706
0.862
1.209
0.764
1.178
0.889
1.221
0.990
1.237
0.874
1.326
0.598
3.187
1.556
2.209
0.648
1.099
1.343
2.066
0.802
1.256
0.742
1.173

BMI: Body Mass Index. *: P < 0.05.

demographic and clinicopathological features. No difference in these characteristics,
including age, gender, BMI,
Borrmann type, family history,
HP infection status, was
observed between patients
with pTxN3aM0 and pTxN3bM0
GC (all P > 0.05).
Differences in staging according to the 7th editions of the
TNM system are given in Table
1. Among patients with pTxNFigure 2. Multivariate analysis for stage pTxN3M0 GC patients with D2 resecM group, a slightly higher
3b 0
tion.
percentage was found in poor
differentiated degree (80.44%
19.0 software (SPSS, Inc., Chicago, IL, USA).
vs 66.94%), nerve invasion (47.56% vs 36.07%),
and vessel carcinoma embolus (81.33% vs
The distribution of baseline characteristics was
63.11%) (all P > 0.05) yet without statistical difcompared by using either Fisher’s exact test
ferences. For T stage, a mildly rate grew up in
orthe chi-square test. Significant factors were
T4 sub-group in stage pTxN3bM0 group than
extracted for further analysis, which was constage pTxN3aM0 group (90.22% vs 79.78%, P >
ducted by using the logistic regression method.
0.05). As for TNM stage, a merely higher perThe overall cumulative probability of survival
centage was noted in IIIC stage in stage pTxNwas calculated by the Kaplan-Meier method,
M group than stage pTxN3aM0 group (91.56%
and differences were assessed by using the
3b 0
vs 82.79%, P > 0.05).
log-rank test. The Cox multiple factors analysis
was carried out using the logistic regression
Survival analysis
method. A P value less than 0.05 was considered to be statistically significant.
The 5-year overall survival rate (OS) of stage
pTxN3M0 was 26.43% (Figure 1A). When GC
Results
patients in the stage pTxN3aM0 category be subclassified into stage pTxN3aM0 and stage pTxNClinicopathological characteristics
M , a markedly worse prognosis was found in
3b 0
A total of 591 patients with stage pTxN3M0 GC
stage pTxN3bM0 group than in stage pTxN3aM0
underwent surgery. Table 1 summarizes their
group (13.59% vs 33.73%, P < 0.05, Figure 1B).
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Int J Clin Exp Pathol 2017;10(4):4794-4800

Pathologic staging of pN3b and prognosis
Table 3. Multivariate analysis of overall survival in stage pTxN3aM0 and stage pTxN3bM0 GC
N3a

Family history
HP infection status
BMI
Gender
Differentiated degree
Location
Classification
Histological type
TNM Stage
T Stage
Vessel carcinoma embolus
Nerves invaded

Sig.

Exp (B)

0.522
0.140
0.255
0.663
0.413
0.718
0.051
0.578
0.094
0.666
0.000*
0.549

1.399
1.669
1.143
0.938
0.902
1.190
1.308
1.318
0.212
1.063
1.875
0.911

N3b
95.0% CI
Lower
Upper
0.500
3.909
0.822
2.124
0.908
1.437
0.704
1.250
0.704
1.155
0.930
1.374
0.999
1.712
0.498
3.487
0.034
1.303
0.806
1.402
1.494
2.354
0.671
1.236

Sig.

Exp (B)

0.512
0.769
0.041*
0.249
0.004*
0.755
0.257
0.459
0.478
0.177
0.000*
0.301

1.191
0.910
0.905
0.813
1.575
0.971
1.131
1.427
0.849
0.752
1.775
1.200

95.0% CI
Lower
Upper
0.501
2.019
0.486
1.704
0.707
0.930
0.572
1.156
1.213
3.149
0.806
1.169
0.914
1.400
0.557
3.651
0.541
1.333
0.497
1.137
1.318
2.391
0.850
1.694

BMI: Body Mass Index. *: P < 0.05.

According to T stage, the 5-year OS for pT1b, pT2,
pT3, pT4a, and pT4b among stage pTxN3aM0 group
were 100%, 52.21%, 36.86%, 34.87% and
10.10%, respectively (P < 0.05, Figure 1C). The
corresponding data in stage pTxN3bM0 group
were 66.67%, 15.79%, 13.15%, and 9.52%,
respectively for pT2, pT3, pT4a, and pT4b groups (P
> 0.05, Figure 1D).
Multivariate analysis
Multivariate survival analysis showed that TNM
stage (OR = 1.854), N stage (OR = 1.665) were
significant prognostic factors for stage pTxN3M0
GC (all P < 0.05, Table 2; Figure 2A). In thestage pTxN3aM0 sub-group, vessel carcinoma
embolus (OR = 1.875) was an independent hazard factor, besides, amongstage pTxN3bM0 group, BMI (OR = 0.905) was an independent protective factor, while differentiated degree (OR =
1.575), vessel carcinoma embolus (OR = 1.775)
were risk factor calculated by multivariate analysis (all P < 0.05, Table 3; Figure 2B and 2C).
Discussion
In this study, we explored the patterns of a subset of stage pTxN3M0 GC patients who underwent gastrectomy with D2 lymph adenectomy at
a single institution with long-term follow-up,
concentrating primarily on prognosis status.
Instage pTxN3bM0 group, a tendency towards
higher was observed in deprived differentiated
degree (80.44% vs 66.94%), nerve invasion
(47.56% vs 36.07%), and vessel carcinoma
4798

embolus (81.33% vs 63.11%). Interestingly,
when combined T category into consideration,
a slightly higher percentage inresponse to T4
sub-group in stage pTxN3bM0 group than stage
pTxN3aM0 group (90.22% vs 79.78%). As for
TNM stage, the percentage of IIIC stage did not
differ, but stage pTxN3bM0 subgroup tended to
be higher (91.56% vs 82.79%). The data above
showed worse baseline conditions among
stage pTxN3bM0 group.
The 7th edition NCCN guidelines have failed to
distinguish the OS between stage pTxN3aM0 and
stage pTxN3bM0 groups. Our results showed
that the 5-year OS of all patients with pN3 stage
was 26.43% calculated by the Kaplan-Meier.
Additional analysis illustrated that a significantly decreased by OS was pointed out in stage
pTxN3bM0 compared with stage pTxN3aM0
(13.59% vs 33.73%, P < 0.05). The data above
explained that prognosis of stage pTxN3bM0 was
inferior, supporting those of previous investigators in recent years. Such as Jun [16] reported
that a 5-year OS was 46% for stage pTxN3aM0
and 28% for stage pTxN3bM0 stage. In addition,
Chae [17] indicated that the 5-year OS was
23.1% and 5.4% for stage pTxN3aM0 and stage
pTxN3bM0 GC patients, respectively. Furthermore, Chen [18] pointed out that a 5-year OS
was 29% for stage pTxN3aM0 and 19% for stage
pTxN3bM0 stage. What is more, Yeh [19] also
emphasized the illogicality of a 5-year OS was
35.5% for stage pTxN3aM0 and 10.2% for stage
pTxN3bM0 stage. The reason for stage pTxN3bM0
Int J Clin Exp Pathol 2017;10(4):4794-4800
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sub-group showed an inferior OS might be tied
toin adequate baseline conditions.
According to T stage, the 5-year OS for pT1b, pT2,
pT3, pT4a, and pT4b among stage pTxN3aM0 group
was 100%, 52.21%, 36.86%, 34.87% and
10.10%, respectively, showing a significantly
different (P < 0.05). On the other hand, among
stage pTxN3bM0 group for pT2, pT3, pT4a, and pT4b
was 66.67%, 15.79%, 13.15%, and 9.52%,
respectively (P > 0.05). This data showed that
the 7th edition of the TNM classification system
is not utilized for distinguishing prognosis from
pT2, pT3, pT4a, and pT4b stage effectively in stage
pTxN3bM0 subgroup.
Nodal status is the strongest predictor of
theprognosis of GC patients. Multivariate survival analysis showed that the N stage was significant prognostic factors for stage pTxN3M0
gastric cancer (OR = 1.665). When sub-categorized as stage pTxN3aM0 and stage pTxN3bM0,
vessel carcinoma embolus was an independent
hazard factor in both stage pTxN3aM0 (OR =
1.875) and stage pTxN3bM0 (OR = 1.775) subgroups. In addition to this, in consideration of
worse baseline conditions among stage pTxNM group, differentiated degree (OR = 1.575)
3b 0
was a hazard factor while BMI (OR = 0.905)
was an independent protective factor in stage
pTxN3bM0 subgroup.
Although our results might support the proposed modifying seventh AJCC/TNM staging
system for GC, there were several limitations
inherent in this study. Firstly, this study was
designed as a large sample retrospective study,
clinical biased could potentially occur. In addition, our follow-up was done by telephone, and
recall bias was existed. What is more, the precise evaluationof LN metastasis is the most
important guarantee for theprediction of the
prognosis of GC patients. However, manyfactors have potentially significant influences on
the evaluationof LN metastasis in GC, including
the surgery performed, pathological examination, immune condition, and anatomic
variation.
In conclusion, categorized bystage pTxN3bM0
could play a role ina more accurate prediction
of an inferior survival outcomefor the GC
patients. Studies of postoperative adjuvant
therapies may take stage pTxN3bM0 status of
each patient into consideration to evaluate
4799

thetreatment effect rather than just stratifying
patients based on AJCC staging system in
future.
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