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Abstract
AIM: To evaluate the tumor-positive ratio and number of
perigastric lymph nodes as prognostic factors of gastric
carcinoma in surgically-treated patients.

METHODS: The postoperative survival of 169 patients with
gastric cancer who were performed D2 curative gastrectomy
was analyzed with regard to its lymph node metastasis ratio
and number. Meanwhile correlation of tumor-positive ratio
and number of perigastric lymph nodes with pathological
parameters of these patients was studied.

RESULTS: The overall 5-year survival rate of all the patients
studied was 29.6%. The 5-year cumulative survival rate in
patients with 1%-20% and more than 20% of tumor-positive
lymph nodes was 70.6% and 12.0% respectively, and 46.6%
and 17.4% in those with 1-5 and more than 5 of tumor-
positive lymph nodes respectively, which were significantly
decreased with the increment of involved lymph nodes
assessed by either numbers or ratio (P<0.05). Multiple
stepwise regression analysis showed that both the positive
ratio and number of tumor-involved lymph nodes were
sensitive prognostic factors in these surgically-treated
patients, which were also significantly correlated with tumor
size and depth of submucosal invasion (P<0.05).

CONCLUSION: Tumor-positive ratio and number of perigastric
lymph nodes are associated with cancer progression and
five-year survival rate, and may serve as valuable prognostic
factors of gastric cancer in surgically-treated patients.
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INTRODUCTION
It has been well recognized that lymph node metastasis in
patients with gastric cancer is one of the important prognostic
factors[1-4]. In 1997, the International Union Contrele Cancer

(UICC) and American Joint Commission for Cancer (AJCC)
redefined metastatic status of lymph node on the basis of the
involved node number rather than its location, in which pN1
was defined as 1-6 local lymph nodes being  involved, pN2 as
7-15 local lymph nodes being involved and pN3 as more than
15 local lymph nodes being involved[5-7]. Some  reports strongly
suggested that this classification was more sensitive with a
higher reproducibility in the prognostic evaluation of gastric
cancer patients than that assessed by the metastatic locations
of lymph node[8,9]. However, In China there are few reports
concerning the correlation of local lymph node metastatic ratio
and number with the prognosis of gastric cancer patients, which
was the motivation for us to initiate the present study of such
cases in the Chinese population.

MATERIALS AND METHODS

Patients and materials
Between January 1995 and November 1997, 304 patients with
primary gastric cancer were performed D2 radical gastrectomy
in the Department of General Surgery, First Affiliated Hospital
of Nanjing Medical University. Of them, 121 male and 48 female
cases aging from 32 to 78 years (mean, 58.4 years) were found
to have lymph node metastasis, and analyzed in the present study,
with a following-up time from 0 to 61 months postoperation.

Methods
The status of lymph nodes was assessed according to the staging
system formulated by UICC/AJCC in 1997. Of the 169 patients
with positive lymph nodes, 32 were found to have remote
lymphatic metastasis such as that in the retropancreatic,
mesenteric and paraortic regions. The total number of resected
lymph nodes was 10 223 (mean: 34.1, range: 11-122), the median
number of examined lymph nodes was 26 (mean: 31.1, range:
12 to 91) for all 304 patients, the median number of involved
regional lymph nodes was 5.0 (mean: 7.1, range: 1 to 42).
Lymph node metastasis ratio was defined as the number of
metastatic lymph nodes to the total number of resected ones.
      To elucidate the prognostic significance of metastatic lymph
nodes, the clinical and histopathological records of these 169
patients were analyzed. The relationships of 5-year survival
rate with sex, age, tumor location, histopathological grading,
macroscopic type, lymph node resection and depth of tumor
invasion were determined. Tumor location, macroscopic type,
and lymph node resection were graded according to the Japanese
classification of gastric carcinoma proposed by Japanese Gastric
Carcinoma Association (JGCA).Histopathological grading was
defined according to the fifth edition of TNM classification.
Following-up information was obtained from routine clinical
examinations.

Statistical analysis
Statistical analysis was carried out using SPSS 10.0 for
Windows. The 5-year survival rate of those performed using
D2 radical gastrectomy was analyzed by cox’s proportional



hazard models. The log rank test was used to compare the
survival data between groups. Comparison between qualitative
results for the PN categories and clinical or histopathological
parameters was performed using the χ2 test. Independent
predictors of postoperation survival were identified by logistic
regression analysis. Kaplan-Meier curves were used to
demonstrate survival distribution.

RESULTS
Among the 304 patients, 169(55.6%) had lymph node metastasis.
The 5-year survival rate was 29.6% for the node-positive
patients, and was 91.2% for the node-negative patients. The
cancer -specific 5-year survival rate of patients with lymph
node metastasis was significantly lower than that of those
without lymph node metastasis (P<0.05).

Correlation between lymph node metastatic ratio and 5-year
survival rate
The patients were divided into two groups by the ratio of
metastatic lymph node number to the total number of resected
lymph nodes. The 5-year survival rate of 51 patients with
metastatic lymph nodes less than 20% was 70.6%(36 cases),
while that of 118 patients with 21% or more was 12% (14
cases). A significant difference was noted between the two
groups (P<0.05, Table 1). As the ratio of lymph node metastatasis
increased, the 5-year survival rate decreased (Figure 1).

Table 1  Correlation between lymph node metastatic ratio and
survival years

Survival  years
Ratio of positive      n  P
lymph nodes    1  2  3  4  5

<20%      51   51 49 45 39 36        <0.05
>21%    118 104 87 66 43 14a

aP<0.05 vs the group with lymph node metastatic ratio less
than 20%.

Figure 1  Negative correlation between survival years and ra-
tio of metastatic lymph nodes in patients with gastric cancer.
+: patients with metastatic ratio of lymph node less than 20%:
-: patients with metastatic ratio of lymph node more than 21%.

Relation between lymph node metastasis number and 5-year
survival rate
There was no significant difference in the outcome of patients
with 1, 2, 3, 4 or 5 positive nodes, but there was a sharp decrease
in survival rate when the sixth node was involved (Table 1),
So the patients were divided into two groups according to the
lymph node metastatic number. Group A having less than 5
and group B having more than 6. The 5-year survival rate of
71 patients with less than 5 metastatic lymph nodes was
46.6%(33 cases), and the 5-year survival rate of 98 patients
with more than 6 metastatic lymph nodes was 17.4% (17 cases).

A sharp decrease in survival was seen between two groups
(P<0.05, Table 2). The 5-year survival rate decreased as the
number of lymph node metastatases increased (Figure 2).

Table 2  Correlation between lymph node metastatic number
and survival years

Number   Survival years
of positive  n              P
lymph node   1   2   3   4   5

1   9   9   9   8   6   5
2 20 20 19 18 15 10     0.908
3 12 12 12 10   9   5     1.0
4 11 11   9   8   6   5     0.79
5 19 17 16 14 11   8     0.704
6 41 36 30 22 11 10     0.009
7 20 18 16 13   9   5     0.555
8 16 14 11   9   7   3     0.698

9 21 18 13   9   8   3     0.688
1-5 71 69 66 58 47 33
>5 98 86 70 53 35 17      0.00072a

aP<0.05, vs the group with lymph node metastatic number more
than 5.

Figure 2  Negative correlations between survival years and num-
ber of metastatic lymph nodes in patients with gastric cancer. +:
patients with metastatic number of lymph nodes less than 5: -:
patients with metastatic number of lymph nodes more than 6.

Correlation between positive ratio of lymph node metastasis
and tumor characteristics
As shown in Table 3, lymph node metastatic ratio was
positively correlated to tumor size, depth of invasion. No
significant difference was found between lymph node
metastatic ratio and tumor location.

Table 3  Correlation between lymph node metastatic ratio and
tumor characteristics

Pathological Lymph node <20% >21%               P
characteristics metastatic ratio

Size of tumor
    <4 cm 42  43
    4 cm   9   74a            0.48
location
    Lower third   5     8
    Middle third 22   47
    Upper third 24   63          <0.001
Depth of invasion
    Mucosa and submucosa 12     9
    Muscle and subserosa 16     6
    Serosa 23 103b          <0.001

aP<0.05, bP<0.05 vs the group with lymph node metastatic ratio
less than 20%.
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Correlation between number of positive lymph nodes and
tumor characteristics
As shown in Table 4, tumors with one to five involved lymph
nodes compared with those with six or more involved lymph
nodes were significantly characterized by size, depth of
invasion, there was no significant difference between the
number of involved lymph nodes and tumor location.

Table 4  Correlation between number of involved lymph nodes
and tumor characteristics

Pathological            Number of positive >5    P
characteristics lymph nodes 1-5

Size of tumor
    <4 cm 51 34
    4 cm 20 64a    0.48
location
    Lower third   7   6
    Middle third 31 38
    Upper third 33 54 <0.05
Depth of invasion
    Mucosa and submucosa 20   1
    Muscle and subserosa 18   4
    Serosa 33 93b <0.05

aP<0.05, bP<0.05 vs the group with lymph node metastatic num-
ber more than 5.

DISCUSSION
Gastric carcinoma, one of the most common human malignant
tumors, is as the first leading cause of gastrointestinal cancer-
related mortality. Over 50% of patients with gastric cancer
operated in China had lymph node metastasis, which resulted
in poor prognosis of these patients[10-13]. As yet, lymph node
status has been considered as the major determinant of
gastric cancer recurrence for patients undergoing a curative
gastrectomy[14-16]. However, some authors suggested that the
prognostic assessment of these patients by counting the number
of positive lymph nodes related to tumor locations was too
complicated to be used in routine practice. A simple and easy
system for lymph node staging has been considered to be
urgently needed[14-16].
     In the present study, we observed the effect of metastatic
lymph node number on the survival years of gastric cancer
patients. The result showed that the five–year survival rate in
patients with 0, 1-5 and more than 5 tumor-positive lymph
nodes was 91.2%, 46.6% and 17.4% respectively, indicating
that considerable differences in the five-year survival rate
existed between the patients. However, There was no
significant difference observed between the outcomes of
patients with 1, 2, 3, 4 and 5 tumor-positive lymph nodes. Thus
it is more reasonable to classify gastric cancer patients with
criteria of tumor-positive node numbers rather than tumor-
positive nodes. Similar results have been revealed in a previous
report by Wu et al. They divided the gastric cancer patients
into two groups according to the number of involved lymph
nodes, and found that the number of positive nodes rather than
lymph node involvement was suitable for the classification of
nodal stages in gastric cancer[8,17,18].
     Lymph node metastatic ratio, namely the number of
metastatic lymph nodes to the total number of resected lymph
nodes, has also been found to be an important prognostic
factor[19-22]. We observed that the 5-year survival rate in patients
with the metastatic lymph node ratio of 0, 1-20% and more
than 21%, was 91.2%, 70.6% and 12% respectively. Similar
results have been shown by Kwon and his colleagues that the

metastatic ratio of lymph nodes was one of the main factors in
determining the five-year survival rate of gastric cancer
patients. Furthermore, the lymph node metastatic ratio has also
been found to be more objective and reliable than the metastatic
number in the prognosticating outcomes of these patients,
because the former could effectively eliminate the influence
of variance in resected lymph number on the prognosis of
gastric cancer patients[23-27].
     It is generally accepted the depth of cancer invasion is an
other important prognostic indicator in gastric cancer. Yasuda
et al showed that the metastatic rate of lymph nodes was
correlated with the depth of submucosal invasion in early stage
of gastric carcinoma[28,29], which was in accordance with our
present results. We found that the number and ratio of
metastatic lymph nodes were positively related with the depth
of cancer invasion and tumor size in gastric cancer cases.
    In conclusion, gastric cancer patients with 5 or more
positive lymph nodes and 20% or more of positive lymph node
metastasis associated with a poor prognosis. The positive
number and ratio of lymph node metastasis are simple and
useful indictors in evaluating the surgical results of patients
with gastric cancer[19,30,31].
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