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Table 1 Patients undergoing para-aortic lymph
node dissection for gastric cancer (n=78)

Laocation A M C
28 25 25
Macroscopic appearance
1 0 2 1
2 3 6
3 17 17 16
4 2 1 2
5 2 2 0
Depth
mp 3 3 2
88 16 7 12
se 7 13 9
si 2 2 2
n
n0 10 8 5
nl 9 7 7
n2 3 7 8
n3 3 1 1
n4 3 2 4
ly0 7 8 6
Iyl 11 6 10
ly2 7 9 5
1y3 3 2 4
v
vl 12 11 6
vl 11 11 11
v2 3 1 4
v3 2 2 4
Ia, Ib 8 1
1I 7 5
IIIa, IIb 7 12 13
IVa, IVb 6 3 6
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Table 2 The rate of stained lymph node in lower
third region in relation to n, involvement (%)

site (n 2"10) I(]r; (:-5; p-value
3 75.6 38.2 0.001
4sa 48.7 0 n.s
Group 1 4sh 47.0 29.4 ns
4d 61.9 55.3 n.s
5 36.8 77.8 0.005
6 72.9 86.2 n.s
1 56.9 38.5 n.s
7 7.4 78.3 ns
Group 2 63.6 78.4 n.s
9 64.9 75.0 n.s
2 21.5 6.3 ns
8p 74.6 52.3 n.s
10 10.9 0 n.s
11 43.6 39.8 n.s
Group 3 12a 39.2 25.6 n.s
12b 22.6 59.8 0.04
12p 36.0 67.2 0.05
13 65.3 59.1 n.s
14v 67.9 81.3 ns
16al latero 0
pre 100
inter 75.0
16a2 Ilatero 61.9
pre 65.3
inter 49.8
Crowp d 1ehl latero | 58.3
pre 48.6
inter 61.2
16b2 latero 41.9
pre 44.9
inter 0
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Fig. 1 Lymph flow from lower portion of the
stomach
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Table 3 The rate of stained lymph node in middle
third region in relation to n, involvement (%)

i n (+)

site (nl’s) n=7) p-value
1 73.9 40.4 0.001
3 78.0 54.9 n.s
4sa 21.8 38.5 n.s
Group 1 4sh 48.9 19.6 n.s
4d 85.3 54.3 0.005
5 10.5 29.8 n.s
92.9 61.6 0.02
2 58.8 76.9 n.s
7 69.9 69.6 n.s
. . 8a 52.8 38.3 n.s
Group 2 81.7 | 69.0 n.s
10 70.9 50.9 n.s
11 54.8 41.8 n.s
8p | 75.0 6.3 ns
12a 75.0 0 n.s
. 12b 12.5 0 n.s
Group 3 50.0 12.5 ns
13 41.5 50.6 ns
14v 85.0 45.8 n.s
16al latero 0
pre 75.0
inter 15.0
16a2 latero 38.9
pre 55.0
. inter 70.0
Croupd - 16h1 latero | 68.9
pre 25.0
inter 60.0
16b2  latero 15.0
pre 0
inter
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Fig. 2 Lymph flow from middle portion of the
stomach
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Table 4 The rate of stained lymph node in upper
third region in relation to n, involvement (%)

ny

] n, (+)
site (n=5) (;1:7) p-value
1 69.9 501 n.s
2 46.7 315 n.s
Group 1 3 59.9 331 n.s
dsa 38.0 24.8 n.s
4sb 100 23.5 0.004
1d 29.4 13.9 n.s
5) 8.6 21.5 ns
6 23.5 13.8 ns
7 62.1 76.3 n.s
3 2
Growp 2 32.1 62.6 n.s
9 16.2 84.7 ns
10 33.3 21.6 n.s
11 33.8 35.4 n.s
8p 25.0 10.5 n.s
12a 33.3 0 n.s
12b 33.3 25.0 n.s
Crow 3 33.3 25.0 ns
13 25.0 25.0 ns
14v 0 3} n.s
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pre 0
inter 25.0
16a2latero 82.5
pre 60.0
inter 33.3
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Fig. 3 Lymph flow from upper portion of the
stomach
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Lymphatic Flow Using Activated Carbon Particle in Lymph Node Metastasis and
Skip Metastasis in Gastric Cancer

Chikara Kunisaki, Hiroyuki Yamaoka, Junichi Wakasugi, Masazumi Takahashi,
Yasuhiro Koizumi, Hirotoshi Akiyvama, Daisuke Minabe, Osamu Kunihiro,
Noriomi Hosaka and Hiroshi Shimada
Second Department of Surgery, School of Medicine, Yokohama City University

To determine lymphatic flow in gastric cancer, the rate of staining of regional lymph nodes agter
injecting activated carbon particles (CH40) into the gastric subserosal layer was investigated in 78
patients who underwent dissection of para-aortic lymph nodes. The staining rate of lymph nodes without
metastasis was significantly higher than that of lymph nodes with metastasis. The main lymphatic flow
draining from the lower third region streamed through No. 6 to Nos. 14v and 16 and through No. 3 to Nos.
7,9 and 16. In the No. 16 lymph nodes, the highest staining rate was observed in No. 16a,, bilaterally. In
the n, cases, lymphatic flow directly streamed to No. 5 and 6 across No. 3 and 4d, respectively, due to
obstruction of ordinary lymphatic flow. The main lymphatic flow draining from the middle third region
streamed thorough No. 3 to 7, 9 and 16. In the n, cases lymphatic flow directly streamed to No. 4sa, 5 and
2 across No. 3, 4sb and 4d. The main lymphatic flow draining from the upper third region streamed
through No. 2 to 16 and through No. 4sa to 10, 11 and 16 but lymphatic flow to Nos. 8p, 12 and 14v was
less apparent. In the No. 16 lymph nodes, the highest staining rate was observed in No. 16a, lateroaortic
lymph nodes. No. 16 lateroaortic lymph nodes was considered to be the second degree lymph node in the
upper third region. In the n, cases, lymphatic flow changes to No. 7 across No. 1 and 3. The pattern of
lymphatic flow with skip metastasis to para-aortic lymph nodes was similar to that in consecutive
metastasis and so the concept of “skip metastasis” would be the distortion due to the general rules for the
gasric cancer study. To improve the surgical results in gastric cancer, the classification of lymph node
should be divided accoring to the frequency of metastasis and effectiveness of lymph node dissection not
to anatomical location and so appropriate operations based on knowledge of lymphatic flow should be
performed.
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