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In consideration of the quality of life of patients, there is a trend in gastric cancer surgery to perform limited

rather than extended lymph node dissection. If a sentinel node dissected during surgery is negative for cancer

cells pathologically, there is believed to be almost no chance of lymph node metastasis. In this study we focused

on gastric cancer cases with lymph node metastasis in order to reveal whether the lymphatic flow is a single

stream from the cancerous lesion. Of 145 gastric cancer cases, about 30-40% had lymph node metastasis by mul-

tiple routes, and 30% of m, sm cancer, 38% of mp cancer, and 41% of ss cancer cases had multiple routes. Multi-

ple sentinel nodes were involved in gastric cancer, and thus we conclude that it is difficult to identify the sentinel

node in gastric cancer.
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Introduction

In consideration of the quality of life of patients,
there is a trend in stomach cancer surgery to per-
form limited rather than extended lymph node dis-
section. The lymph node furthest upstream of the
lymphatic drainage from a lesion is referred to as
the sentinel node. If a sentinel node dissected dur-
ing surgery is negative for cancer cells pathologi-
cally, there is believed to be almost no chance of
lymph node metastasis. However, this methodology
is based on three principles: lymphatic drainage oc-
curs in a single stream from the cancerous lesion,
lymph node metastasis occurs consecutively from
upstream without jumping metastasis, and the
pathological diagnosis is sufficiently accurate.

In this study we focused on gastric cancer cases
with a small number of metastatic lymph nodes in
order to test the hypothesis that the lymphatic flow
occurs in a single stream from the cancerous lesion.
Otherwise we might miss metastatic lymph nodes
under the guidance of sentinel node theory.

Materials and Methods

Of 3,812 operated gastric cancer cases at our in-
stitute over the past 15 years, 145 gastric cancer
cases which underwent D2 lymph node dissection
and had two to four metastatic lymph nodes were
included in this study. Lymphatic flow was catego-
rized into three streams: along the greater curva-
ture (#4sa, 4sh, 4d, 6), along the lesser curvature
(#1,2,3,5,7,9), and others ( #8a, 10, 11) . Hematox-
ylin and eosin staining was used for conventional
pathological diagnosis. We focused on whether me-
tastatic lymph nodes show a pattern of distribution
among groups classified by number of metastatic
lymph nodes, site of disease, maximum tumor di-
mension, and depth of tumor invasion.

Results

1. Number of metastatic lymph nodes (Table
1y

In 64 cases with two metastatic lymph nodes, 24
(375%) had metastasis only in the lesser curvature
stream, 23 (35.9%) in the greater curvature stream,
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Table 1 Lymphatic flow of gastric cancer with lymph node metastasis

cases (%) of lymph node metastasis

number of
lymphatic flow 2 (n=64) 3 (n=52) 4 (n=29)
one route
lesser curvature 24 ( 37.5) , 21 ( 404) 11 ( 37.9)
greater curvature 23 ( 35.9) } 734% 7 (135) } 539% 6 (20.7) } 58.6%
two routes 12 (188) 14 ( 26.9) 5 (172)
others 5( 78) 10 ( 19.2) 7 ( 24.2)
total 64 (100 ) 52 (100 ) 29 (100 )
Table 2 Lymphatic flow by site of the lesion (n=145)
site one route two routes others
upper
lesser curvature 75.0 6.3 18.7%
greater curvature 333 333 333
anterior wall 333 0.0 66.7
posterior wall 100 0.0 0.0
middle
lesser curvature 59.1 13.6 273
greater curvature 57.1 429 0.0
anterior wall 66.7 333 0.0
posterior wall 76.5 176 5.9
lower
lesser curvature 438 31.2 25.0
greater curvature 83.3 111 . 56
anterior wall 545 364 9.1
posterior wall 444 22.2 333

Table 3 Lymphatic flow by tumor diameter (n = 145)

) cases (%) of lymph node metastasis
lymphatic flow

<4cm >4cm
one route
lesser curvature 21 ( 438) 35 ( 36.1)
greater curvature 10 ( 20.8) 26 ( 26.8)
two routes 10 ( 20.8) 21 ( 216)
others 7 ( 146) 15 ( 155)
total 48 (100 ) 97 (100 )

5 (7.8%) in another stream, and 12 (18.8%) had two
routes.

In 52 cases with three metastatic lymph nodes, 21
(404%) had metastasis only in the lesser curvature
stream, 7 (135%) in the greater curvature stream,
10 (19.2%) in another stream, and 14 (26.9%) had
two routes.

In 29 cases with four metastatic lymph nodes, 11

Table 4 Lymphatic flow by tumor depth (n=145)

cases (%) of lymph node metastasis

depth

one route two routes others
m, sm 28 (70.0) 9 (225) 3 (75
mp 35 (62.5) 11 (196) 10 (17.9)
ss 29 (59.2) 11 (224) 9 (184)

(37.9%) had metastasis only in the lesser curvature
stream, 6 (20.7%) in the greater curvature stream,
7 (24.2%) in another stream, and 5 (17.2%) had two
routes.

About 30-40% of cases had lymph node metasta-
sis by multiple routes.

2. Site of the disease

The whole stomach was categorized into twelve
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blocks as listed in Table 2. Cancers in the upper
part of the posterior wall and lower part of the
greater curvature are more likely to have a single
route than others, but no significance was seen.

3. Dimension of the tumor

We set the cut-off size at 4 cm and divided the
cases into two groups. About 40% of the cases had
multiple routes, and no significant difference was
recognized between the two groups (Table 3).

4. Tumor depth

Thirty percents of m, sm cancer, 38% of mp can-
cer, and 41% of ss cancer cases had multiple routes
(Table 4).

Discussion

In the 20th century surgeons made great efforts
in the establishment of systematic lymphadenec-
tomy for stomach cancer, resulting in good patient
prognosis. However, 21st century social demands
warrant the development of less invasive treatment
for the improvement of patient quality of life.

Naturally the effectiveness of systematic lym-
phadenectomy for curative surgery has been recon-
sidered”. This has led to the concept of sentinel
node navigation surgery, which is based on the hy-
pothesis that metastasis occurs first in the node
that first receives lymph flow from a neoplasm. If
this hypothesis is true, excess lymphadenectomy
can be avoided by examining the sentinel node pa-

29 Tn cases with a negative sentinel

thologically
node, no more lymphadenectomy is necessary. In
accordance with this concept, surgery for malig-
nant melanoma, breast cancer and colorectal cancer
has became minimized with equivalent results in
many clinical trials”~®. Also in gastric cancer, many
multicenter trials have been conducted to prove
this hypothesis”. However we are skeptical about
this hypothesis in gastric cancer, because studies
have shown that lymphatic drainage of gastric can-
cer flows in multiple directions, unlike in breast and
colorectal cancer, and it is therefore difficult to iden-
tify the sentinel node®”.

The present study proves that the lymphatic

flow of gastric cancer is multidirectional even in the
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early stage, and that there is no significant differ-
ence in the pattern of lymphatic flow according to
the site of disease, tumor dimension, or depth of tu-
mor invasion. We previously reported that endo-
scopically injected RI in gastric cancer flowed
downstream to the paraaortic lymph nodes via sev-
eral routes. Also in this study over 30-40% of cases
had two or more drainage routes, and thus there
seemed to be multiple sentinel nodes. It was there-
fore considered difficult to identify the sentinel node
in gastric cancer™.

If pathological diagnosis of multiple sentinel
lymph nodes must be performed during gastrec-
tomy for gastric cancer, there may be no difference
in effort between conventional lymphadenectomy
and tailor-made lymphadenectomy under the senti-
nel lymph node navigation system. We conclude
that sentinel node navigation surgery is not recom-
mended for gastric cancer at this time.
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BiE ) BB NG OBRE
—RERYV U NEEEEREE L -BRFRIEIEDL—

REZFERKRE HLHBFtyy— 8
BEMG @ W AE R RS- A
HRIBBRIC BT 2 ) SHIERER X, W12 QOL 2 EEL T, ILAEES S Hi/NEE O F I~k L Tw
5. SHOITEETIHESE A~ DBFBEIPLOY Y NHE2HERL, Kok ERICHEET S Y » /38 % sentinel
node & L, 2OV U HiZMHREMRE L TEBOLRVEAE, BBL L LEZH/IFMEIT) sentinel node
navigation surgery 235 { fTHONIHFDO TV S, LA L, RERXIZE A LOEFTHRBERM PO DY Vi —
MTRVWESED) VI SEEMPIRRT 2 LEREN DY, TEBY M2 REL SRR SHS. 22T
SHEFE AL, BEICBOTY YSHEBOMMER & LTORMEY) ¥ SEHEBA I RIZ, F0Y VNG E—
DERE L7z, R 28 V5B E TOREMT b NIBHBYIR & & o 2 IEEE ss T TOBBIENT, &
) VOSERRAS 2 A 4l F TO 145 ERZNRE L7z, ERIZEF D 30~40% [ZHEHMOY v 8iick 3
) UREEERSEFEEL, BEEICB VT 30%, mp iETiX 38%, ssfETid 41% ICHEY ¥ 735RIC & 2 EB»TE
L7 [BE]BRILY) VOIS L HEIDH 5720, T-TD sentinel node ZFET 5 L IZHEEEE 2 5
(VAN
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