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Table 1 Materials

1. Patients underwent local injection of

137 cases
activated carbon particles (CH44)
1) Direct injection to the regional lymph nodes 35 cases
during operation
2) Endoscopic local injection to the gastric 102 cases
submucosal layer before operation
a) Upper third region (C) 66 cases
b) Middle third region (M) 26 cases
¢) Lower third region (A) 10 cases
2, Patients with advanced gastric cancer treated 1256 cases
with R2 or R3 lymph node dissection
except for absolute non-curative resection.
4, Patients treated with gastrectomy and 312 cases
para-aortic lymph nodes (No. 16) dissection
1) P(—) and H(~) 261 cases
2) P(+) and/or H(+) 51 cases
4, Patients with positive para-aortic nodes 8 cases
histologically
1) P(—) and H(—) 52 cases
2) P(+) and/or H(+) 26 cases

16 a ® KEIIRZYAIBD No. 16 a, & HESIRETEY
POEBHIRTHOE XD No. 16 a,iz, -, No. 16
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No. 16 b, & TESREEEIRB I 2 5 KBRS WO &
2ETHDNo. 16 b,k FFTxh, Vv HEBLER
EESERTHS., Lirl, BYEORSHALLER
h, EMABROPRBLROBRLL, FoAflY
No. 16 lateral, Ffl% No. 16 inter & U, ABEEH
DY vffi% No. 16 retro & LTHEL T 59,
¥, EHREERCIFHEBELTH LB S0k
BT BB U, Kaplan-Meier 3 ¢#34 L, 0%k
FTEAHURE T generalized Wilcoxon % A\ 7-.
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LBV ETERTH -7, BTV v (No. 2)

P : peritoneal dissemination
H : hepatic metastasis
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Fig. 1a Lymphatic routes from lymph nodes
along the lesser curvature (No. 3)
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Fig. 1b Lymphatic routes from left cardiac lymph
nodes (No. 2)

Fig. 2a Lymphatic routes from infrapyroric
lymph nodes (No. 6)

Fig. 2b Lymphatic routes from lymph nodes in
the hepatoduodenal ligament to the para-aortic
lymph nodes
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Fig. 3a Main lymphatic routes from lymph nodes
along the celiac artery to the abdominal para-
aortic lymph nodes
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Fig. 3b Alternative lymphatic routes between five
diffrent parts of para-aortic lymph nodes
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Table 2 Incidence of black-stained lymph nodes when
activated carbon particles were injected to the
submucosal layer of the stomach endoscopically

Injected area
No { M | A
n=hb n=2¢ n=190
(%)
1 77.3 76.9 20.0
2 51.5 11.5
3 80.3 96.2 60.0
4s 54.5 50.0 20.0
4d 21.2 76.9 80.0
5 6.1 7.7 30.0
6 9.1 53.8 90.0
7 72.7 69.2 60.0
8a 39.4 57.7 80.0
8p 16.7 19.2 10.0
9 | 59.1 57.7 60.0
10 40.9 11.5 0.0
11 69.7 61.5 60.0
12 13.6 7.7 70.0
13 9.1 11.5 60.0
14 6.1 26.9 40.0
110 30.4
111 19.6
16 az-inter 8.7 15.8
16 br-inter 39.1 36.8
16 a:-lateral 56.5 21.0
16 bi-lateral 32.6 21.0

VAR A HEHI L 72 (Table 2).
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Y v 2L, No. 3 (80.3%), No. 1 (77.3%), No.
7 (72.7%), No. 11 (69.7%) LLF No. ds, 9, 10,
2DIRTHY, NEREH D No. 7, 9% &M LT No. 16
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Fig. 4 Incidence of lymph node metastases in patients with advanced gastric

cancer who underwent gastric resection and R, or R; dissection of regional
lymph nodes

Cancer is located in the lower portion (A)

Cancer is located in the middle portion (M)

Cancer is located in the upper portion (C)

Fig. 5a Incidence of lymph node metastases in patients with positive para-aortic
lymph nodes who underwent gastric resection

Cancer is located in the lower portion (A) Cancer is located in the middle portion (M)
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No. 6 (94.4%), No. 8a (86.7%), No. 4d (77.8%)
NERCEBBESETh -7, Fi, No. 12 (35.7%),
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Fig. 5b Incidence of para-aortic lymph node metastases in relation to the loca-

tion of the gastric cancer
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Table 3 Incidence of metastases to abdominal para-aortic lymph nodes in relation
to serosal invasion and metastases to regional lymph nodes

\fl So S Se Ss Total

N 4

No 0 0/29 0 06 0 C0/3) 0 (0/0) 0 €0/38)
Ny 0 0/2) 0 /7> | 2.6 (1/38)[125 (1/8) | 3.6 (2/5)
N; 0 0/6) 0 0110 [12.1 866> 5.0 (1200 8.7 ( 9/103)
Ni 100 11 ) 0 0/1) 100 1710 ) 125 ( 1/8) 15.0 ( 3/20)
I 100 4/4) 100 2/2) 91.3 21/23) 68.8 (11/16) |84.4 (38/45)
Total | 11.9%(5/42) | 7.4%(2/27) | 22.1%(31/140) | 26.9%(14/52) | 19.9%(52/261)

HEmBE (Fig. 5b) ¥4 5 &, CHETIL a,-lateral
73.9%, b,-lateral 43.5%, b,-inter 30.4% & F &I
a;-lateral DERBEERIBRTH -7, LiL, a,-retro,
B L O by-lateral I 0% FETEB R A S 1,
M % C (2 a,-lateral 50.0%, b,-lateral 70.0% & IF
R lateral DB RS inter IWHANBEETH - 72,
AFBTREELRH 2% TH 572, a,-retro,
b.-lateral DFFEFL7L <, a,-lateral  R5EL B
o TWB EW5FHEFILS S, b;-inter 56.09%, b,-
lateral 44.0% & b, IR ICEB LD LT 7o,

3. No. 16286410 No. 1685 M4R

SEF, NEHT & No. 169 v s HEEBE & OBHE %
¥E L7-(Table 3). No. 16V v < fiEB Rz N BF
CHEBT2EN, (+£)8.7%, N; (+)15.0%THDb,
SHFREETSHES, 22.1%, S; 26.9%THh - 7e.
SHF, NEFLOB&EL A% &, Table 3PRIRL7
RENZT No. 16EBBE0 L BHFAIIZIES T Hh
o, Thibb, S, S, TEN;, S, TIENLE S,©

S : serosal involvement
N : nodal involvement

N, Bl EDFESIZ No. 1688217 Hhts, No. 16
EBBEAC ST 3 HEYNEEE L 0BIFRIE, sm

141, pm 561, ss 5%, se, seib67HTH -7, EB
Vv oSEERE, 1EM3360, 2M@AN1260, 3~5@
21260, 6 ~ 9EA1IH, 10MELI L2106 TR E31E
DEB DD,

4, No. 16E=BB GO ERBHRE

BEEERNE P (+) flxk OFEBEBE H (+)
i 1 B1h 5 Gl /e <, 14:330.8%, 24X
15.4% 7, ZE4AEFIETH -7 (Fig. 6).

P (=), H (=) B cHMMSEBRBIRE & forfm
IERBYIRAI 2 MR R R CHET 5 &, Haxty
FERRYIRGITIE 1 4348.0%, 24%X16.0%T, 5
HRII8.0%TH - 1. —7F, HRHIIERBERG Tt
1AER?2.7%, 24%E57.7%, 343FK28.9%, 54X
23. 1% L BEBIERBENARTFTH - (p<0.05),

%7z, P(—=), H (=) #IT No. 16E=BRBEME Y v <
ARG A5 &, 3L LT3 14%K59.1%, 2
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Fig. 6 Survival of patients with positive No. 16
lymph nodes after gastrectomy (1974—1988)
1
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L relative non-curative resection
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1 = absolute non-curative resection
4 1 a-4+ P(+) and/or H(+) cases (n=26)

P(-) and H(-) vs. P(+) or H(+)
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Fig. 7 Dissection range of the abdominal para-aortic lymph nodes
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U221, No. 16 b, SRR I3 TR A BE LIk
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BT No. 16V v ~#i% 355 LRI 3 61, No.
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TH-tz, 160k No. 16BHAITH 5 HKEHIR 55
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%, No. I6BRI TR L, 163160 B0
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The Study of Lymphatic Routes to the Abdominal Para-aortic Lymph
Nodes and the Significance of these Lymph Node
Dissection for Advanced Gastric Cancer

Atsushi Nashimoto, Juei Sasaki and Sadahiko Akai
Division of Surgery, Niigata Cancer Center Hospital

We studied the main gastric lymphatics from the stomach to the abdominal para-aortic lymph nodes (No. 16) by
means of direct injection of the activated carbon particle (CH44) into the regional lymph nodes during surgery in 35
patients, and endoscopic injection of the CH44 into the gastric submucosal layer around the cancer lesion before
surgery in 102 patients. We found 2 main lymphatic routes, subdivided into 3 routes as follows; @ Left side routes
were via the celiac artery, the splenic artery, and the left subphrenic artery, and @ Right side routes were via the
mesenteric vessels, the celiac artery, and retropancreatic route. The percentages of black stained No. 16 nodes were
high in “lateral a2” nodes of cardiac cancer (56.5%) and in “inter b1”’ nodes of antral cancer (60.0%). We also studied
the frequency and prognosis associated with No. 16 lymph node metastases in gastric cancer in 312 patients
referred for surgical treatment between 1974 and 1988. The No. 16 node metastatic rate was 25% (78/312), and it
was high in lateral a, bl and inter b1 nodes of cardiac cancers, and in inter bl and lateral b1 nodes of antral cancers.
No. 16 nodes should be dissected for N3, or S2 and N2, or S3 cases except for absolute non-curative cases. The 5-year
survival rate for P(—) and H(—) patients who underwent relative non-curative resection was 23.1%, and that for
patients with one or two positive No. 16 nodes was 23.3%, suggesting that dissection of No. 16 nodes was significant
for these cases.
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