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Table 1. Patients’ characteristics according to the pT stage

Variables pT1 (n=364) pT2 (n=201) pT3 (n=365) pT4 (n=19) Total (n=949) P-value

Sex 0.282

Male 248 (68.1%) 127 (63.2%) 224 (61.4%) 12 (63.2%) 611 (64.4%)

Female 116 (31.9%) 74 (36.8%) 141 (38.6%) 7 (63.2%) 338 (35.6%)
Age (meaniSDT) 55.93+11.38 55.71£12.27 56.07+12.02  60.47+8.65 56.03+11.78 0.41
Tumor size (mean*SD, cm) 2.33+1.47 3.91+1.82 5.8312.47 6.87+2.98 4.10£2.56  <0.001*
Location <0.001*

Upper 1/3 11 (3.0%) 13 (6.5%) 39 (10.7%) 7 (36.8%) 70 (7.4%)

Middle 1/3 90 (24.7%) 48 (23.9%) 103 (28.2%) 4 (21.1%) 245 (25.8%)

Lower 1/3 263 (72.3%) 140 (69.7%) 223 (61.1%) 8 (42.1%) 634 (66.8%)
N stage <0.001*

NO 318 (87.4%) 87 (43.3%) 64 (17.5%) 1 (5.3%) 470 (49.5%)

N1 (1~6) 44 (12.1%) 88 (43.8%) 143 (39.2%) 8 (42.1%) 283 (29.8%)

N2 (7~15) 2 (0.5%) 20 (10.0%) 107 (29.3%) 9 (47.4%) 138 (14.5%)

N3 (>16) 0 (0%) 6 (3.0%) 51 (14.0%) 1 (5:3%) 58 (6.1%)
Metastatic lymph nodes (mean+SD) 0.34+1.21 2.83+4.37 7.52+7.99 7.84+5.19 3.78£6.39  <0.001*
Total resected lymph nodes (mean+SD) 35.38+12.56  40.08+14.48 40.74+14.49 43.79+18.64 38.61+14.09 <0.001*
Metastatic lymph nodes ratio (mean+SD)  0.01+0.04 0.07+0.11 0.19+0.19 0.18+0.13 0.10+0.15  <0.001*
*P<0.05; 'SD = standard deviation
A= vlastr] fJste] E ol tiste] Chi-square testE 501
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Fig. 1. The distribution of metastatic lymph nodes according to the
number of resected lymph nodes.
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Table 2. Total patients’ cut-off value of resected lymph nodes
corrected by the number of metastatic lymph nodes in Cox
proportional hazard model

Table 2. Continued

Cox proportional hazards model

Cox proportional hazards model

Resected LN  Estimate Chi-square P-value Hazard ratio

Resected LN  Estimate Chi-square P-value  Hazard ratio
9
10 —0.5565 0.31 0.5788 0.57
12 —0.6701  0.89 0.3457 0.51
13 —1.0384 319 0.0742 0.35
14 —1.1145  6.06 0.0138 0.33
15 —0.7393  3.18 0.0745 0.48
16 —0.5289 1.89 0.1689 0.59
17 —0.3072 090 0.3421 0.74
18 —0.3035 1.05 0.3063 0.74
19 —0399%  2.38 0.1233 0.67
20 —0.1952  0.60 0.4396 0.82
21 —0.0936  0.17 0.6831 0.91
22 0.1262 033 0.5659 1.14
23 0.0629  0.10 0.7516 1.07
24 0.0112  0.00 0.9520 1.01
25 —0.0332  0.04 0.8471 0.97
26 0.0068  0.00 0.9670 1.01
27 —0.0536  0.12 0.7253 0.95
28 —0.1017 049 0.4855 0.90
29 —0.1328  0.88 0.3494 0.88
30 —0.0896 042 0.5156 0.91
31 —0.1454 1.21 0.2718 0.87
32 —02525  3.89 0.0486 0.78
33 —02374  3.59 0.0580 0.79
34 —0.2434  3.88 0.0490 0.78
35 —0.2956  5.89 0.0152 0.74
36 —0.2209  3.39 0.0657 0.80
37 —02587  4.63 0.0314 0.77
38 —0.2609  4.66 0.0309 0.77
39 —02767  5.08 0.0242 0.76
40 —0.3001 5.72 0.0167 0.74
41 —0.3006  5.57 0.0183 0.74
42 —02189 295 0.0860 0.80
43 —02015 258 0.1085 0.82
44 —02398  3.54 0.0600 0.79
45 —0.1757 1.91 0.1673 0.84
46 —0.1667 1.63 0.2022 0.85
47 —02150 2.53 0.1115 0.81
48 —0.2020  2.09 0.1481 0.82
49 —02643 327 0.0704 0.77
50 —03524 524 0.0220 0.70
51 —04380  7.39 0.0066 0.65
52 —0.4424 720 0.0073 0.64
53 —0.4980  8.47 0.0036 0.61
54 —04789 743 0.0064 0.62
55 —04615  6.34 0.0118 0.63
56 —02752 229 0.1305 0.76
57 —0.2888  2.30 0.1294 0.75
58 —0.3083 233 0.1266 0.74

59 —0.2644 1.65 0.1988 0.77
60 —0.3165 221 0.1371 0.73
61 —0.2229 1.03 0.3094 0.80
62 —0.3405 2.04 0.1529 0.71
63 —0.2870 1.39 0.2383 0.75
64 —0.3417 1.77 0.1835 0.71
65 —0.3292 1.55 0.2138 0.72
66 —0.3059 1.24 0.2652 0.74
67 —0.3411 1.37 0.2415 0.71
68 —0.3288 1.17 0.2787 0.72
69 —0.4042 1.63 0.2012 0.67
70 —0.4545 1.89 0.1694 0.64
72 —0.5087 2.15 0.1424 0.60
74 —0.4160 1.43 0.2322 0.66
75 —0.5236 2.02 0.1550 0.59
77 —0.6421 2.68 0.1018 0.53
78 —0.9344 4.11 0.0426 0.39
79 —0.9104 3.89 0.0486 0.40
80 —0.8825 3.64 0.0563 0.41
81 —1.0956 4.54 0.0331 0.33
82 —1.0763 4.37 0.0366 0.34
83 —1.0668 4.29 0.0384 0.34
84 —1.3313 5.07 0.0243 0.26
85 —1.1946 4.05 0.0443 0.30
87 —1.5843 4.82 0.0281 0.21
88 —1.5696 4.73 0.0297 0.21
90 —0.4917 0.47 0.4947 0.61
104 —1.0469 1.08 0.2998 0.35
108 —0.8991 0.79 0.3751 0.41
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Table 3. pT1 patients’ cut-off value of resected lymph nodes
corrected by the number of metastatic lymph nodes in Cox

proportional hazard model

Table 3. Continued

T-stage=1
Cox proportional hazards model
Reie;ted Estimate Chi-square ~ P-value  Hazard ratio
9
10 11.7522 0.00 0.9900  127,032.40
12 —1.8084 3.15 0.0758 0.16
13 —1.8084 3.15 0.0758 0.16
14 —1.8084 3.15 0.0758 0.16
15 —1.6361 5.02 0.0251 0.20
16 —0.9172 1.57 0.2099 0.40
17 —0.28351 0.15 0.6962 0.75
18 0.0255 0.00 0.9720 1.03
19 0.18688 0.07 0.7970 1.21
20 0.65109 0.80 0.3708 1.92
21 1.05457 2.10 0.1476 2.87
22 1.03722 2.98 0.0845 2.82
23 1.15728 3.71 0.0539 3.18
24 0.52739 1.42 0.2334 1.69
25 0.73649 2717 0.0962 2.09
26 0.69096 2.76 0.0967 2.00
27 0.37681 1.07 0.3020 1.46
28 0.301 0.76 0.3832 1.35
29 0.40014 1.34 0.2464 1.49
30 0.374 1.23 0.2675 1.45
31 0.41054 1.55 0.2131 1.51
32 0.20634 0.43 0.5144 1.23
33 0.21676 0.49 0.4861 1.24
34 0.17183 0.31 0.5761 1.19
35 0.05586 0.03 0.8554 1.06
36 0.12957 0.18 0.6739 1.14
37 0.15303 0.24 0.6214 1.17
38 0.29426 091 0.3400 1.34
39 0.31783 1.00 0.3177 1.37
40 0.21987 0.43 0.5110 1.25
41 0.39942 1.42 0.2336 1.49
42 0.47858 2.02 0.1552 1.61
43 0.44786 1.69 0.1930 1.57
44 0.36264 1.05 0.3044 1.44
45 0.31876 0.77 0.3811 1.38
46 0.41626 1.31 0.2530 1.52
47 0.47171 1.68 0.1953 1.60
48 0.442 1.37 0.2422 1.56
49 0.000334 0.00 0.9994 1.00
50 —0.48965 0.38 0.5391 0.61
51 —0.22892 0.19 0.6656 0.80
52 —0.19667 0.14 0.7105 0.82
53 —0.15898 0.09 0.7643 0.85
54 —0.08391 0.03 0.8744 0.92
55 —0.27389 0.20 0.6510 0.76
56 —0.59217 0.66 0.4183 0.55

T-stage=1
Cox proportional hazards model
Res]ja;ted Estimate ~ Chi-square =~ P-value  Hazard ratio

57 —0.34805 0.23 0.6319 0.71
58 —0.17564 0.06 0.8089 0.84
59 —0.13031 0.03 0.8577 0.88
60 —0.72204 0.51 0.4766 0.49
61 —0.72204 0.51 0.4766 0.49
62 —0.68379 0.45 0.5003 0.51
63 —0.68379 0.45 0.5003 0.51
64 —0.68379 0.45 0.5003 0.51
65 —0.68379 0.45 0.5003 0.51
66 0.12435 0.02 0.9026 1.13
67 0.12435 0.02 0.9026 1.13
68 0.51131 0.25 0.6148 1.67
69 0.60674 0.36 0.5503 1.83
70 0.64255 0.40 0.5269 1.90
72 0.64255 0.40 0.5269 1.90
74 0.64255 0.40 0.5269 1.90
75 0.69061 0.46 0.4965 2.00
77 —12.7762 0.00 0.9906 0.00
78 —12.7762 0.00 0.9906 0.00
79 —11.7852 0.00 0.9895 0.00
80 —11.7852 0.00 0.9895 0.00
81 —10.7893 0.00 0.9882 0.00
82 —9.86952 0.00 0.9921 0.00
83
84
85
87
88
90

104

108
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Table 4. pT2 patients’ cut-off value of resected lymph nodes
corrected by the number of metastatic lymph nodes in Cox
proportional hazard model

Table 4. Continued

T-stage=2
Cox proportional hazards model
Reie;ted Estimate  Chi-square  P-value Hazard ratio
9
10 —1.5386 2.30 0.1295 0.22
12 —1.5386 2.30 0.1295 0.22
13 —1.5386 2.30 0.1295 0.22
14 —0.3983 0.15 0.6948 0.22
15 —0.3983 0.15 0.6948 0.67
16 0.17759 0.03 0.8608 0.67
17 0.33547 0.11 0.7406 1.19
18 —0.20261 0.08 0.7802 1.40
19 0.02328 0.00 0.9744 0.82
20 —0.50824 0.93 0.3351 1.02
21 —0.25142 0.23 0.6337 0.60
22 —0.3989 0.80 0.3706 0.78
23 —0.43792 1.11 0.2932 0.67
24 —0.5707 2.29 0.1302 0.65
25 —0.63801 3.36 0.0670 0.57
26 —0.6129 3.79 0.0515 0.53
27 —0.62014 4.04 0.0443 0.54
28 —0.59524 3.73 0.0536 0.54
29 —0.54651 3.30 0.0692 0.55
30 —0.76446 6.86 0.0088 0.58
31 —0.88384 9.45 0.0021 0.47
32 —0.72591 6.85 0.0089 0.41
33 —0.60978 4.80 0.0285 0.48
34 —0.6637 5.67 0.0172 0.54
35 —0.59549 4.49 0.0342 0.52
36 —0.54367 3.72 0.0538 0.55
37 —0.49886 3.13 0.0767 0.58
38 —0.3817 1.80 0.1800 0.61
39 —0.51707 3.09 0.0788 0.68
40 —0.56146 3.55 0.0595 0.60
41 —0.58917 3.65 0.0561 0.57
42 —0.67251 4.58 0.0324 0.56
43 —0.81596 6.11 0.0135 0.51
44 —0.75478 5.17 0.0230 0.44
45 —0.73827 4.52 0.0334 0.47
46 —0.69343 3.68 0.0549 0.48
47 —0.5157 2.06 0.1509 0.50
48 —0.47675 1.60 0.2063 0.60
49 —0.49009 1.52 0.2172 0.62
50 —1.5386 2.30 0.1295 0.61
51 —0.81345 3.38 0.0660 0.44
52 —0.82634 343 0.0639 0.44
53 —0.74146 2.71 0.0995 0.48
54 —0.62614 1.90 0.1686 0.54
55 —0.37789 0.66 0.4163 0.69
56 —0.29408 0.39 0.5317 0.75

T-stage=2
Cox proportional hazards model
Reie;ted Estimate  Chi-square =~ P-value Hazard ratio
57 —0.29408 0.39 0.5317 0.75
58 —0.16552 0.12 0.7252 0.85
59 —0.16552 0.12 0.7252 0.85
60 —0.14009 0.09 0.7670 0.87
61 0.01605 0.00 0.9731 1.02
62 0.16295 0.12 0.7334 1.18
63 0.19888 0.17 0.6781 1.22
64 0.16821 0.10 0.7522 1.18
65 0.36924 0.37 0.5418 1.45
66 —0.04747 0.00 0.9482 0.95
67 —0.04747 0.00 0.9482 0.95
68 —0.04747 0.00 0.9482 0.95
69 —0.04747 0.00 0.9482 0.95
70 —0.04747 0.00 0.9482 0.95
72 —0.04747 0.00 0.9482 0.95
74 —0.04747 0.00 0.9482 0.95
75 —0.72429 0.51 0.4766 0.49
77 —0.72429 0.51 0.4766 0.49
78 —0.72429 0.51 0.4766 0.49
79 —0.72429 0.51 0.4766 0.49
80 —0.59269 0.34 0.5615 0.55
81 —0.59269 0.34 0.5615 0.55
82 —0.59269 0.34 0.5615 0.55
83 —0.59269 0.3371 0.5615 0.553
84 —0.59269 0.3371 0.5615 0.553
85 0.33045 0.1034 0.7478 1.392
87 0.33045 0.1034 0.7478 1.392
88 0.33045 0.1034 0.7478 1.392
90 0.33045 0.1034 0.7478 1.392
104 —12.0364 0.0002 0.9879 0
108
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Table 5. pT3 patients’ cut-off value of resected lymph nodes
corrected by the number of metastatic lymph nodes in Cox
proportional hazard model

Table 5. Continued

T-stage=3
Cox proportional hazards model
Reie;ted Estimate  Chi-square  P-value Hazard ratio
9

10

12 11.9118 0.00 0.9810  149,009.60
13 —0.4306 0.18 0.6682 0.65
14 —0.5599 091 0.3389 0.57
15 —0.5599 091 0.3389 0.57
16 —0.3476 0.47 0.4944 0.71
17 —0.16474 0.16 0.6933 0.85
18 —0.41735 1.31 0.2525 0.66
19 —0.55367 3.08 0.0793 0.58
20 —0.41218 1.84 0.1752 0.66
21 —0.27611 0.96 0.3282 0.76
22 —0.15424 0.32 0.5721 0.86
23 —0.13968 0.32 0.5709 0.87
24 —0.11533 0.23 0.6331 0.89
25 —0.18518 0.71 0.4010 0.83
26 —0.06592 0.09 0.7617 0.94
27 —0.04404 0.05 0.8313 0.96
28 —0.15428 0.63 0.4291 0.86
29 —0.23957 1.67 0.1965 0.79
30 —0.1922 1.15 0.2841 0.83
31 —0.15856 0.83 0.3622 0.85
32 —0.24602 2.17 0.1409 0.78
33 —0.22908 1.98 0.1597 0.80
34 —0.26587 2.76 0.0965 0.77
35 —0.26818 2.97 0.0850 0.77
36 —0.23045 2.34 0.1258 0.79
37 —0.2966 3.95 0.0470 0.74
38 —0.3508 5.49 0.0191 0.70
39 —0.41896 7.69 0.0055 0.66
40 —0.39235 6.67 0.0098 0.68
41 —0.38849 6.45 0.0111 0.68
42 —0.29006 3.61 0.0573 0.75
43 —0.23812 2.53 0.1120 0.79
44 —0.23152 2.36 0.1245 0.79
45 —0.16714 1.24 0.2658 0.85
46 —0.17901 1.36 0.2443 0.84
47 —0.25544 2.60 0.1070 0.78
48 —0.25643 2.44 0.1186 0.77
49 —0.26208 2.44 0.1186 0.77
50 —0.34208 3.77 0.0521 0.71
51 —0.37902 425 0.0393 0.69
52 —0.34716 3.37 0.0665 0.71
53 —0.44085 4.94 0.0262 0.64
54 —0.45081 4.88 0.0272 0.64
55 —0.45206 4.58 0.0323 0.64
56 —0.27953 1.74 0.1872 0.76

T-stage=3
Cox proportional hazards model
Reie;ted Estimate  Chi-square =~ P-value Hazard ratio

57 —0.3561 2.48 0.1151 0.70
58 —0.4403 321 0.0730 0.64
59 —0.34829 1.89 0.1688 0.71
60 —0.3738 2.07 0.1506 0.69
61 —0.24956 0.86 0.3530 0.78
62 —0.48088 2.48 0.1156 0.62
63 —0.4037 1.61 0.2039 0.67
64 —0.44277 1.76 0.1840 0.64
65 —0.44277 1.76 0.1840 0.64
66 —0.38974 1.36 0.2438 0.68
67 —0.47163 1.63 0.2011 0.62
68 —0.48173 1.49 0.2215 0.62
69 —0.63103 2.22 0.1364 0.53
70 —0.74851 2.63 0.1049 0.47
72 —0.89857 3.06 0.0801 0.41
74 —0.68951 1.77 0.1831 0.50
75 —0.68951 1.77 0.1831 0.50
77 —0.68951 1.77 0.1831 0.50
78 —0.82595 1.90 0.1682 0.44
79 —0.82595 1.90 0.1682 0.44
80 —0.82595 1.90 0.1682 0.44
81 —1.24231 2.93 0.0869 0.29
82 —1.24231 2.93 0.0869 0.29
83 —1.24231 2.9302 0.0869 0.289
84 —1.24231 2.9302 0.0869 0.289
85 —1.24231 2.9302 0.0869 0.289
87 —1.87721 3.4175 0.0645 0.153
88 —1.83359 3.2492 0.0715 0.16
90 —0.50007 0.2403 0.624 0.606

104 —0.50007 0.2403 0.624 0.606

108 —0.50007 0.2403 0.624 0.606
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Fig. 2. Cumulative survival curves of total and pT1~pT3 patients according to the cut-off values of resected lymph nodes at each pT

stage.
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= Abstract =

The Prognostic Significance of the Number of Resected Lymph Nodes in Gastric Cancer
Patients

Se-Jin Kim, M.D., You Jin Jang, M.D., Jong Han Kim, M.D., Sung Soo Park, M.D., Seong Heum Park, M.D.,
Seung Ju Kim, M.D., Young Jae Mok, M.D., Chong Suk Kim, M.D. and Hyong-Gin Ahn, M.D.'

Departments of Surgery, "Medical Statistics, Korea University College of Medicine, Seoul, Korea

Purpose: The objectives of this study were to investigate the impact of the number of resected lymph nodes on the
survival of gastric cancer patients who underwent curative resection, and to evaluate the cut-off values that can have
an influence on survival on the tumor stage-stratified analysis.

Materials and Methods: The subjects were 949 gastric cancer patients who underwent curative resection at Korea
University Medical Center from 1992 to 2002. They were classified according to the depth of tumor invasion, and the
influence of the number of resected lymph nodes on survival was investigated. The cut-off value for the number of
resected lymph nodes was determined as the smallest value that showed a significant survival difference.

Results: The tumor size, location, lymph node stage, the number of metastatic lymph nodes and the number of resected
lymph nodes were significantly different according to the tumor stage. The average number of resected lymph nodes
was about 39, and it showed linear correlation with the number of metastatic lymph nodes. On the Cox proportional
hazard model, the cut-off values of the number of resected lymph nodes, as corrected by the number of metastatic
lymph nodes, was 14 for all the patients, 15 for the pT1 patients, 28 for the pT2 patients and 37 for the pT3 patients,
respectively.

Conclusion: Retrieving a number of lymph nodes that is more than the cut-off value could improve the survival of gastric
cancer patients. Surgeons should also make efforts to perform an exact and thorough D2 lymph node dissection.
Therefore, we urge surgeons to perform D2 dissection and pathologists should examine an certain exact number of
lymph nodes. (J Korean Gastric Cancer Assoc 2009;9:246-255)
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