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Proposal of the Nodal Stage Based on the Number of Metastatic
Lymph Nodes in Patients with Gastric Cancer

Chang Hak Yoo, M.D., Sung Hoon Noh, M.D., Yong 11 Kim, M.D,,
Kyong Sik Lee, M.D. and Jin Sik Min, M.D.

Departiment of Surgery, Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Lymph node metastasis is a significant prognostic factor in gastric cancer.
The current methods of nodal staging according to UICC and Japanese rules are too complicated
and variation in classification makes comparative analysis on a worldwide base difficult. There-
fore, a more simple and objective staging method of lymph node metastasis is needed. The pur-
pose of this study is to evaluate the prognostic significance of the number of metastatic lymph
nodes to be adopted for new classification of nodal stage in gastric cancer. Methods: From 1987
to 1994, 2,317 patients who underwent curative resection (D2 or more lymphadenectomy), without
distant metastasis and who had more than 15 lymph nodes retrieved were studied retrospectively.
Results: The survival rates were significantly decreased in association with an increasing number
of metastatic lymph nodes. We subdivided the number of metastatic lymph nodes as N1: one to
six, N2: seven to fifteen, and N3: sixteen or more on the basis of frequency of the patients and
survival rates. This newly proposed nodal stage based on the number of metastatic lymph nodes,
was closely correlated with the depth of cancer invasion as well as currently used nodal staging
by anatomical site of the metastatic node. In multivariate analysis, the number of metastatic nodes
was the most significant prognostic factor in gastric cancer. Conclusions: The number of
metastatic lymph nodes was a significant prognostic factor after curative resection of gastric
cancer and might be adopted for classification of nodal stage in gastric cancer. The proper
subdivision of the number of metastatic nodes was 0, 1-6, 7-15, 16 or more. (Korean J
Gastroenterol 1998; 31: 30 - 38)
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Fig. 1. Distribution of the number of retrieved lymph nodes.
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Fig. 2. Survival rates according to extent of lymph node
metastasis.

Table 1. Average Number of Retrieved Lymph No-
des according to the Extent of Lymph
Node Dissection

Extent of node No. of patients Average number

dissection (%)

D2 386 (16.7) 328115
D2+«a 1,514 (65.3) 37.7x13.6
D3 342 (14.8) 46.81+14.6
D4 75 ( 3.2) 49.9+17.2

AN, 3-470, 5-670, 7-107W, 11-1570, 1670 o]42] 1§
02 FolA AEE BAE 228 Hol A5t
ol afeh 5 AEgol BAK o Folal 7
2319 tHp <0.05)(Fig. 3).
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Table 2. Survival Rates according to Number of
Metastatic Lymph Nodes

No. of tastati
0. Of Metastalc . of cases (%) 5-Y.S.R. %

nodes

0 1,116 (48.2) 88.7
1 180 ( 7.8) 78.2
2 155 ( 6.7) 76.9
3 101 ( 4.4) 69.6
4 85 ( 3.7) 62.6
5 86 ( 3.8) 56.3
6 69 ( 3.0) 54.5
7 55 ( 2.2) 45.7
8 60 ( 2.6) 44.3
9 47 ( 2.00 43.6
10 37 ( 1.6) 449
11 35 ( 1.5) 345
12 19 ( 0.8) 24.4
13 23 ( 1.0) 31.8
14 26 ( 1.1) 40.4
15 18 ( 0.8) 41.6
16 21 (0.9) 143
17 22 (0.9) 19.4
18 17 ( 0.7) 22.6
19 12 ( 0.5) 269
20 17 ( 0.7) 15.6

76 1 (00 0
Total 2,317 (100) 70.3

1

cumulative survival(%o)

0 B 36 48 60
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Fig. 3. Survival rates according to number of metastatic
lymph nodes.

Table 3. Subdivisions of the Number of Metastatic
Lymph Nodes

Subdivision No. of patients (%) 5-Y.SR. %

0 1,116 (48.2) 88.7
1~3 436 (13.8) 77.8
4~6 243 (10.5) 55.5
T~ 521 (22.5) 325
1~4 521 (22.5) 73.6
5~10 355 (15.3) 50.2
11~ 324 (14.0) 225
1~6 672 (29.0) 69.2
7~15 325 (14.0) 40.5
16~ 203 ( 8.8) 15.8
N1 607 (26.2) 69.0
N2 437 (18.9) 41.1
N3 157 ( 6.8) 17.3
1004
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Fig. 4. Survival rates according to subdivision of number
of metastatic lymph nodes.
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Table 4. Correlation between the Depth of Invasion and the Number of Metastatic Lymph Nodes

No. of cases (%) with metastatic lymph nodes

Depth of invasion

No. of metastatic lymph nodes

0 1~6 16~ (mean+S.D.)
T1: m (n=343) 331 (96.5) 12 ( 3.5) 0.1+05
sm (n=343) 267 (77.8) 64 (18.7) 11 ( 3.2) 1(0.3) 08+3.6
T2 (n=514) 245 (47.7) 196 (38.1) 56 (10.9) 17 ( 3.3) 28+5.0
T3 0=986) 233 (23.6) 371 (37.6) 225 (22.8) 157 (15.9) 8.1+104
T4 (n=109) 20 (18.3) 36 (33.0) 25 (22.9) 28 (25.7)

1291149

Table 5. Correlation between the Extent of Lymph Node Metastasis and the Number of Metastatic Lymph Nodes

Extent of metastatic

No. of cases (%) with metastatic lymph nodes

No. of metastatic lymph nodes

lymph nodes 1~6 T~15
N1 (n=611) 496 (81.2) 99 (16.2)
N2 (n=454) 167 (36.8) 174 (38.3)
N3 (n=136) 9 ( 6.6)

53 (39.0) 74 (54.4)

16~ (Mean+S5.D.)
16 ( 2.6) 41438
113 (24.9) 11.34+9.2
19.4+154

Table 6. Multivariate Analysis in Patients with Gastric Cancer

Covariate Coefficient
No. of metastatic nodes 042
Depth of invasion 0.34
Nodal stage ' 0.32
Age 022
Tumor size 0.18
Gross type 0.10
Histologic type 0.07

S.E* Relative risk p value
0.06 1.52 0.000
0.06 1.41 0.000
0.07 1.38 0.000
0.37 1.24 0.005
0.07 1.19 0.009
0.05 1.11 0.04

0.04 1.07 0.07

*, standard error; ', nodal stage according to anatomical site of lymph nodes.
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