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Relation of number of positive lymph nodes to the
prognosis of patients with primary gastric
adenocarcinoma

Abstract

system, the General Rules for Gastric Cancer

Background-No nodal grouping category Study.4
During recent years a number of indepenof gastric cancer has been universally
accepted for the grading of the effective- dent studies have shown that the prognosis in
breast,5 colorectal,6 and gastric carcinoma7-11
ness of therapeutic regimens.
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Aims-To establish an appropriate nodal
grouping as a forecaster of distant disease
and test its validity as a determinant in
survival.
Patients-Five hundred and ten patients
who underwent curative resections for
gastric cancer were studied.
Methods-Retrospectively analyse the
prognostic significance of the number of

was not only related to the presence or absence
of lymph node involvement, but also the
number of positive nodes. There is no universally accepted classification for gastric cancer.
Similarly, no agreement has been reached for
the presentation of findings, with regard to the
natural history of gastric cancer patients, or the
effectiveness of therapeutic regimens. We
began to perform gastrectomy with radical

metastatic lymph nodes.
Results-A total of 17176 lymph nodes
with an average of 34 per specimen were
removed, of which 2811 (16%) showed
metastases. Among the 510 patients, 287
(56%) had lymph node metastases, with
an average of 9'8 per metastatic case. The
survival of all patients was related to their
nodal status, an abrupt decrease in survival was seen between 0 and 1 and 4 compared with 5 or more modes while little
difference in survival existed among 1, 2,
3, and 4, and among 5, 6, 7, and 8 positive
nodes. Multivariate analysis showed that
the number of positive nodes (1-4, 5-8
versus -9; relative risk 2.2) and depth of
cancer invasion (three levels; relative risk
1.9) were independently correlated with
survival. The current nodal stage was not
a prognostic factor.
Conclusions-Gastric cancer patients
with 0, 1 to 4, 5 to 8, and >9 positive nodes
may represent four appropriate prognostic groups and should be adopted for
classification of nodal stage in gastric

lymph node dissection routinely for curable
gastric cancer in 1987.12 13 The purpose of this
paper is to present data that provide some
insight into an appropriateness of nodal grouping category and its relation to survival.

cancer.
(Gut 1996; 38: 525-527)
Keywords: positive nodes, gastric cancer, prognostic
survival.

It is generally accepted that the two important
factors influencing survival in resectable gastric
cancer are the depth of invasion through the
gastric wall and the presence or absence of
regional lymph node involvement.' 2 To assess
the extent of malignancy, determine prognosis,
and aid in the selection of treatment, a TNM
system3 emphasising the two prognostic
factors is commonly used. In this system, the
assessment of lymphatic spread is based on its
anatomical extension (level of nodal involvement). The same is true in the Japanese

Methods
A total of 510 patients with adenocarcinoma of
the stomach treated in the Veterans General
Hospital, Taipei, between December 1987 and
May 1994, were entered into this study.
Patients with two primary tumours or with
gastric remnant cancer who had previously
undergone distal gastrectomy for benign or
malignant disease were excluded. All patients
were regularly followed up. Deaths from
causes other than gastric cancer were treated as
censored findings at the time of death.
The relation between the current nodal
stage classification and the number of metastatic lymph nodes was analysed. Nodal
involvements are nl, n2, n3, and n4 according
to the Japanese Rules.14 In the TNM classification,3 nl and n2 are defined as regional
lymph nodes, whereas n3 and n4 as distant
metastases. We chose age, sex, depth of cancer
invasion, nodal stage, number of metastatic
lymph nodes, site and size of tumour, and
Lauren's histological classification15 as prognostic variables.
Data were stored on an IBM 4381 mainframe computer (IBM, Armonk, New York,
USA) and statistical analyses carried out using
a biomedical computer program (BMDP, Los
Angles, California, USA).16 Cumulative survivals have been used to summarise the
distribution of survival. The number of
patients at risk four years after gastrectomy is
shown to provide the reader with an idea of the
reliability of the estimates at that point. In the
univariate analysis the cumulative survival rate
was calculated using the Kaplan-Meier
approach and the equality of the survival
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TABLE rI Univariate analysis ofclinicopathologicalfactors
in 287 patients with node positive gastric adenocarcinoma

100

Variable

80
a)

co

60 _-

occ

2 40 _
n)

20 _-

Positive nodes 0 1 2 3 4 5 6 7 8
223 43 32 23 23 16 19 10 12
Patients
Basis for nodal grouping survival at four years.
curves was tested using the method of generalised Wilcoxon analysis. In the multivariate
analysis independent prognostic factors for
survival were determined using a Cox proportional hazard model. Statistical significance

was

specified as p<0.O5.17

Results
The mean age of the patients was 65 years
(range 26 to 91) with a male: female ratio of
4-7: 1. Most of them (374; 730/0) were advanced
cancers. A total of 17 176 lymph nodes with an
average of 33.7 per specimen (range: 7-111)
were removed, of which 2811 (1 6.4%) showed
metastases. Among the 510 patients, 287
(56.3%) had lymph node metastases, with an
average of 9-8 per metastatic specimen.
The four year survival rate was 91% for
patients without nodal involvement compared
with 39.2% for patients with lymph node
metastasis. When the survival of all patients
was related to their nodal status, a distinct difference was seen between those with all negative nodes and those with one positive node
(91% versus 70%). There was a little difference in survival between those having one,
two, three, or four nodes, with tumour. A
second sharp decrease in survival (from 73% to
35%) was seen between patients with four
positive nodes and those with five or more
nodes containing tumour. While little difference in survival existed between those with
five, six, seven, or eight, greater numbers of
involved nodes were associated with a progressively worse prognosis (Figure and Table I).
TABLE I

No of
nodes

positive
0
1-4
1
2
3
4

¢5
5-8
5
6
7
8
__9

Number ofpositive nodes from gastric adenocarcinoma correlated with survival
Initial
no of
patients
223
121
43
32
23
23
166
57
16
19
10
12

109

Suvival (%)
1

Year

98-6 (223)
91-0 (121)
949 (43)

89-7 (32)
86-4 (23)
90.5 (23)
62-7 (166)
78.6 (57)
75-0 (16)
71-1 (19)
77-8 (10)
100-0 (12)
54-8(109)

2 Years

94-1
790
83-7
81-6
61-7
85-2
32-4
54-0
45.0
40-1
77-8
66-7
21-9

Figures in parentheses are number of patients at risk.

(208)
(98)
(37)
(24)
(19)
(18)
(93)
(38)
(11)
(11)
(7)
(9)
(35)

3 Years

90-8 (168)
74-1 (73)
80-2 (29)
77.0 (19)
61-7 (10)
72-9 (15)
22-6 (42)
37-6 (23)
36-0 (6)
24-0 (5)
51-9 (7)
53.3 (5)
15-5 (19)

4 Years

90-8 (113)
705 (55)
70.0 (22)

77-0 (17)
61-7 (7)
72-9 (8)
16-9 (23)
26-8 (13)
36-0 (3)
24-0 (2)
38-9 (4)
26-7 (4)
12-2(10)

Survival p Value

119
168

35-2
42-2

0-5674

237
50

37-1
48-5

0-1007

35
64
151
37

47-3
45-6
37-8
29.1

0.1599

40
156
91

61.2
39.5
27-8

0 0004

117
146
24

47-2
31-8
42-5

0-0299

121
57
109

70.5
26-7
12-1

0.0001

104
115
40
28

54-4
38-8
22-2
8-8

0-0001

15
51
221

92-9
62-4
29-4

0.0001

*nl and n2 are defined as regional lymph nodes, whereas n3
and n4 as distant metastasis in TNM system.

The cancer specific survival of patients was
significantly influenced both by the number of
positive nodes and their nodal group
(p=00001). In addition, survival was closely
related to tumour size, Lauren's histological
classification, and depth of invasion (Table II).
The independent prognostic factors identified
by multivariate analysis were number of positive nodes and depth of cancer invasion. The
levels of positive nodes were no longer a prognostic factor (Table II).
Discussion
This study based on survival data provides
nodal grouping categories that can be adopted
for classification of nodal stage in gastric
cancer. We found a small survival difference in
patients with 1-4 and with 5-8 positive nodes.
The survival rates in patients with 0, 1-4, 5-8,
and :9 were 90.8%, 70.5%, 26.8%, and
12.2%, respectively.
Most studies7-"1 on the prognostic role of
the number of metastatic nodes in gastric
cancer categorised positive nodes into 1-3 and
-4, which is customary in breast cancer.5 The
findings in this study showed that four years
after operation there was a considerable difference (20%) in the survival between those with
negative lymph nodes and those with 1-4 positive nodes. There was comparatively little difference in the outcome of patients with 1, 2, 3,
or 4 positive nodes, but there was a sharp
decrease in survival when a fifth node was
involved, emphasising the need to divide
patients into the two positive nodal groups
(Figure and Table I). Similar data can be seen
in the report from Ichikura et al," although
they categorised patients into those having 1-3
and -4 positive nodes. In this study a 54% difference in the survival was found between
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Age
<65
¢65
Sex
Male
Female
Site
Upper stomach
Middle stomach
Lower stomach
Whole stomach
Size
<4cm
4-8cm
>8 cm
Lauren's histology
Intestinal type
Diffuse type
Others
Positive nodes
1-4
5-8
2--9
Nodal groups Japanese rules)*
nl
n2
n3
n4
Depth of cancer invasion
Mucosa and submucosa
Muscle and subserosa
Serosa

Patients

527

Lymph nodes metastases ofstomach cancer
TABLE iiI Multivariate analysis showing independent prognostic factors in patients with
node positive gastric adenocarcinoma
p

Coefficient

Standard
error

Relative
risk

Number of positive nodes (1-4, 5-9, a9)
Depth of cancer invasion (mucosa and
submucosa, muscle and subserosa, serosa)

0 779

0-108

2-180

0 000

0-635

0-241

1-887

0.004

Value

those with 1 to 4 and those with ¢i5 positive
nodes. Thus, it is more appropriate to classify
patients as having 1 to 4 or :5 positive nodes
than to merely consider them as node negative
or positive. The major difference in survival
between those with 5 to 8 and those with -9
positive nodes suggests that there is a risk in
combining all patients with ¢5 positive nodes
into a single group. Such a unification may
provide misleading information regarding the
prognosis of patients and treatment strategy.
Of interest is the finding that a multivariate
survival analysis including number of positive
lymph nodes (categorised as 1-4, 5-8, and >9)
showed that number of positive nodes was the
most important prognostic determinant (relative risk 2.18) and current nodal stage (either
TNM system or Japanese Rules) was not
independently prognostic (Tables II and III).
Similar results were obtained recently by
Adachi et al '0 and Ichikura et al. These data
show that the number of positive nodes rather
than the level of nodal involvement (anatomical extension) should be adopted for classification of nodal stage in gastric cancer.
It is generally accepted that the depth of
cancer invasion is also an important prognostic
indicator in gastric adenocarcinoma.1 2 In this
study, survival was significantly linked to the
depth of cancer invasion, independently of the
number of positive lymph nodes (Table III).
The Lauren's histological classification is not
an independent variable, which is in accord
with those previously described by Haugstvedt
et al 18 and Rohde et al. 9
This study was supported in part by a grant from National
Science Council of the Republic of China (NSC 83-2331-B075-081).
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