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Abstract
AIM: To investigate the distr ibution pathway of 
metastatic lymph nodes in gastric carcinoma as a 
foundation for rational lymphadenectomy. 

METHODS: We investigated 173 cases with solitary 
or single station metastatic lymph nodes (LN) from 
among 2476 gastric carcinoma patients. The location 
of metastatic LN, histological type and growth patterns 
were analyzed retrospectively. 

RESULTS: Of 88 solitary node metastases cases, 65 
were limited to perigastric nodes (N1), while 23 showed 
skipping metastasis. Among 8 tumors in the upper 
third stomach, 3 involved right paracardial LN (station 
number: No.1), and one in the greater curvature was 
found in No.1. In the 28 middle third stomach tumors, 10 
were found in LN of the lesser curvature (No.3) and 6 in 
LN of the left gastric artery (No.7); 5 of the 20 cases on 
the lesser curvature spread to No.7, while 2 of the 8 on 
the greater curvature metastasized to LN of the spleen 
hilum (No.10). Of 52 lower third stomach tumors, 13 
involved in No.3 and 19 were detected in inferior pyloric 
LN (No.6); 9 of the 29 cases along the lesser curvature 
were involved in No.6.

CONCLUSION: Transversal and skipping metastases 
of sentinel lymph nodes (SLN) are notable, and rational 
lymphadenectomy should, therefore, be performed.

© 2007 WJG. All rights reserved.
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INTRODUCTION
Lymphatic metastasis is the most important factor for 
prognosis of  gastric carcinoma. To avoid missing positive 
lymph nodes, surgeons have performed an extensive 
radical lymphadenectomy for gastric cancer, a method 
which is also used when early tumors are present. As a 
result, patients that did not have lymph node metastasis 
have had to undergo operations and face potentially 
avoidable risks[1,2].

As the SLN concept gains acceptance, onco-surgery 
researchers are optimistic that the concept may serve as 
a breakthrough management tool to be used in gastric 
cancer; however, the concept is still considered to be at an 
investigative stage[3]. We studied the distribution pathway 
of  solitary or positive lymph nodes limited to a single 
station to provide a foundation for undertaking rational 
lymphadenectomy for gastric carcinoma.

MATERIALS AND METHODS
Patients 
One hundred and seventy-three patients were selected 
from the 2476 patients with gastric cancer for whom 
radical operations were performed at the first affiliated 
hospital of  the China Medical University between 1980 and 
2003. The criteria used for inclusion was: (1) D2 lymph 
node dissections had been performed[4]; (2) there were 
greater than 15 lymph nodes, and the resected specimens 
had been analyzed pathologically[5]; (3) patients with 
pT4 and M1 stage were excluded[5]; (4) patients’ medical 
records were complete. Among the 173 cases, 88 had 
solitary lymph metastasis and 85 involved a single station 
lymph node. Sixty-four of  the 88 patients were male and 
24 female. The average age of  the patients in this group 
was 57.6 ± 7.2 years (range 30-80). With respect to tumor 
location, the tumor was found in the upper third stomach 
area (U) in 8 cases, in the middle third (M) in 28, and in 
the lower third (L) in 52. Amongst the 85 patients with 
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single station node metastasis, 60 were male and 25 female. 
The average age of  the patients in this group was 58.2 ± 
8.3 years (range 32-76). In respect of  tumor location; the 
tumor was in the U in 23 cases, in the M in 12, and in the 
L stomach areas in 50.

Reference standard 
The location of  the tumor, the classification of  the 
lymph node and histological type were by the Japanese 
Classification of  Gastric Carcinoma[6]. For classification, 
the symbol “No.” indicates lymph node station number 
and “N” indicates the lymph node group. The histological 
types included differentiated and undifferentiated. An 
“adjacent metastasis” was defined as when lymph node 
metastasis is limited to the tumor side of  N1; “transversal 
metastasis” is limited to the region of  N1 opposite the 
tumor; and a “skipping metastasis” indicates a lymph node 
metastasized outside of  N1.

Histological growth patterns included massive, nest, 
and diffuse types[7].

Statistical methods
All data were analyzed using SPSS13.0 statistics software. 
The differences of  the frequency distributions between 
the two groups of  lymph nodes were determined by a  
χ2-test or by Fisher’s exact test. A χ2-test was adopted in 
the analysis of  a single factor and a P value of  less than 0.05 
was considered statistically significant.

RESULTS
The distribution of metastatic nodes 
Among the 88 patients with a solitary metastatic lymph 
node, in 65 (73.9%) the lymph nodes involved were within 
N1, and 23 (26.1%) were over N1. In 8 cases the tumor was 
in the U location, amongst which 6 (75%）were observed 
to be in N1 and 2 (25%) in N2. In 28 cases the tumor was 
in the M region, amongst which 19 (67.9%) were involved 

in N1 and 9 (32.1%) in N2. Among the 52 patients with 
L region cancers, 40 were found with solitary metastatic 
nodes in N1, 10 (19.2%) with nodes in N2 and 2 (3.9%) in 
N3 (Table 1).

Comparisons were also made between cases with a 
solitary metastasis lymph node and single station nodes. No 
statistically significant difference was found with respect to 
the distribution of  metastatic lymph nodes in the U, M and 
L regions using a χ2-test or Fisher’s exact test (Table 1).

Adjacent metastasis 
In 7 of  the 8 cases with a U region tumor, the tumor 
located at the side of  the lesser curvature region. Amongst 
them, metastatic lymph nodes in 2 (28.6%) were detected 
within No.1. Among the 28 cases with a tumor in the M 
area, in 20 the tumor was observed in the lesser curvature 
region and in 8 in the greater curvature region. Metastatic 
lymph nodes in 10 of  the 20 cases were found within No. 3, 
while 3 of  the 8 were within No. 4.

Fifty-two cases had tumors in the L stomach area. 
Amongst these the tumors in 29 located at the lesser 
curvature region, 15 at the greater curvature side and 8 
extended in a circle. Metastatic lymph nodes in 9 of  the 29 
cases were found within No.3, in 7 of  the 15 within No.6, 
and in 3 of  the 8 within No. 6 (Table 2 and Figure 1).

Transversal metastasis 
There was just one case with a tumor in the U area, and 
solitary metastatic lymph nodes were found within No.1. 
Twenty-nine patients had tumors at the lesser curvature 
side in the L area, and 9 (31%) of  them were found to 
have metastatic lymph nodes within No.6. Of  the 15 cases 
with tumors at the greater curvature side, in the L stomach 
area, 3 (20%) were involved in No.3 (Table 2 and Figure 1).

Skipping metastasis
Among the 8 cases with tumors in the U area of  the lesser 
curvature region, one solitary metastatic lymph node 
(14.3% of  total) was observed within No.7, and another 
node (14.3%) was found within No.8. In the M area, 5 (25%) 
of  the 20 patients who had tumors at the lesser curvature 

       L tumors          M tumors         U tumors

SN1 SSN2 P  value SN1 SSN2 P  value SN1 SSN2 P  value
No.1      2   0  -3   2   2 NS 3   3 NS
No.2   1   0 -   0   0 - 1   5 NS
No.3  13 11 NS4 10   1 NS 1   6 NS
No.4     4   9 NS   5   1 NS 0   2 NS
No.5       4   3 NS   1   1 - 0   0 -
No.6    19 21 NS   1   2 NS 0   3 NS
No.7     4   5 NS   6   3 NS 1   1 -
No.8    3   1 -   1   0 - 1   0 -
No.9     1   0 -   0   1 - 0   1 -
No.10   0   0 -   2   0 - 0   1 -
No.11   1   0 -   0   0 - 0   1 -
No.12   0   0 -   0   1 - 0   0 -
TOTAL 52 50 - 28 12 8 23

Table 1  Distribution of metastatic lymph nodes (cases)

No.2, left paracardial node; No.4, greater curvature node; No.5, superior 
pyloric node; No.8, common hepatic node; No.9, celiac artery node; No.11, 
splentic artery node; No.12, hepatodudenal node. 1Solitary metastatic node; 
2Single station metastatic node; 3Differences of the frequency distributions 
between the two groups were not determined; 4Not significant.

Table 2  Distribution of solitary metastatic lymph nodes  
according to transversal zoning (cases)

L tumors M tumors  U tumors

A1 B2 C3 A1 B2 A1 B2

No.1    0 2 0 1   1 1 2
No.2 0 0 1 0   0 0 1
No.3  3 9 1 0 10 0 1
No.4   2 2 0 3   2 0 1
No.5     1 2 1 0   1 0 0
No.6    7 9 3 1   0 0 0
No.7   1 2 1 1   5 0 1
No.8  0 3 0 0   1 0 1
No.9   1 0 0 0   0 0 0
No.10 0 0 0 2   0 0 0
No.11 0 0 1 0   0 0 0

1Tumors located at the greater curvature; 2Tumors located at the lesser 
curvature; 3Tumors extended in a circle of the stomach.



side had metastatic lymph nodes within No.7, while a 
metastatic node was detected within No.10 in 2 (25%) of  
the 8 patients with a tumor in the greater curvature side. 
Among the 29 cases with a tumor in area L, the number of  
lymph node metastases involved in No.1, No.7 and No.8 
were 2 (6.9%), 2 (6.9%) and 3 (10.3%), respectively (Table 
2 and Figure 1).

Relationships among histological type, growth pattern, 
and distribution pattern of solitary lymph nodes
Comparing the 65 patients with metastasis within N1 
and the 23 with a skipping metastasis, no statistical 
significance was found between histological type and the 
growth patterns of  the two groups (Tables 3 and 4). Also, 
there was no significant difference between the adjacent 
metastasis group (39) and the transversal metastasis group 
(20) (Tables 5 and 6).

DISCUSSION
The distribution pattern of solitary metastatic nodes
There is little clinical literature available on the lymphatic 
routes of  the stomach[8-10]. After analyzing 51 cases, Kosaka 
et al[11] reported that 44 gastric carcinomas with solitary 
lymph node metastasis were involved within N1. Ichikura  

et al [12] analyzed 69 cases with solitary lymph node 
metastasis, and found that in 6 of  the 28 cases that had 
a lesion along the lesser curvature region, lymph node 
metastasis was observed along the greater curvature region. 
Kikuchi[13] reported that skipping metastasis occurred in 
14% of  their patients with a solitary lymph node.

We investigated 173 cases with a solitary or single 
station metastatic lymph node from 2476 gastric cancer 
patients. First, 74.2% of  the solitary metastasis lymph 
nodes were limited to within N1. The lesion found in each 
region had one or more adjacent lymph node stations 
where a metastasis was more frequently found. These 
lymph node stations were relatively certain for the lesion 
in each region. Second, the frequency of  transversal lymph 
node metastases, referring to the lesion in each region, was 
also relatively high. For example, with reference to a lesion 
in the L region, 31% of  patients with a primary tumor on 
the lesser curvature area involved No.6, while 20% with a 
lesion on the greater curvature involved No.3. Third, the 
frequency of  skipping metastases in our study was 25.8%. 
The frequencies of  metastases in N2 in regions U, M and 
L were 25%, 32.1% and 19.2%, respectively. We noted that 
the frequency of  skipping metastasis in region M was 25%, 
that is, 25% of  the lesions at the lesser curvature side were 
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Figure 1  The metastatic pathway of SLN. Tumors are identified by circles and 
tumors extend in a circle in the lower third stomach.

Table 3  Histological type and skipping metastasis (cases)

    Group N1   Group > N1 P  value
L tumors  0.192
Differentiated  22   4
Undifferentiated 18   8
M tumors 0.299
Differentiated   3   3
Undifferentiated 16   6
U tumors 1.000
Differentiated   3   1
Undifferentiated   3   1
Total 0.489
Differentiated 28   8
Undifferentiated 37 15

Table 4  Histological growth pattern and skipping metastasis 
(cases)

Group N1 Group > N1 P  values
L tumors 0.087
   Massive   8   3
   Nest 21   3
   Diffuse 11   6
M tumors 0.456
   Massive   2   2
   Nest   8   2
   Diffuse   9   5
U tumors 0.645
   Massive   1   1
   Nest   2   0
   Diffuse   3   1
TOTAL 0.051
   Massive 11   6
   Nest 31   5
   Diffuse 23 12

Table 5  Histological type and transversal metastasis (cases)

TN1 AN2 P  values
L tumors 0.793
   Differentiated   8 11
   Undifferentiated   7   8
M tumors 0.426
   Differentiated   0   3
   Undifferentiated   3 13
U tumors 0.114
   Differentiated   0   3
   Undifferentiated   2   1
Total 0.793
   Differentiated   8 17
   Undifferentiated 12 22

1Transversal metastatic nodes; 2Adjacent metastatic nodes.
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node in the lymphatic drainage system. In cases where 
metastasis first occurs in N2 or N3, the function of  N2 or 
N3 is considered to be the same as N1

[14]. 

Clinical implications
In the past 23 years, 2476 patients with gastric cancer 
were treated at our hospital. Among them, for the 728 
patients without metastatic lymph nodes an extended D1 
dissection was also performed, and as a result some cases 
had complications connected with the dissection. A great 
achievement of  gastric surgeons in the last century, one 
that deserves unequivocal respect, has been to establish 
radical surgery with extensive lymph node dissection 
for gastric cancer. However, we now need to proceed to 
another stage by improving post-operative function and 
quality of  life after gastric cancer surgery without impairing 
long-term outcomes[19,20]. The concept of  a “minimally 
invasive, curative, safe operation” has gradually gained 
acceptance[21,22]. Here, we have attempted to discover the 
distribution pathway of  SLN in order to provide clinical 
data for rational lymphadenectomy.

Based on the study we suggest that: (1) for patients with 
U area cancer at the lesser curvature region, No.7 and No.8 
should be treated in the same way as N1; (2) for patients 
with cancer in the M area in the lesser curvature region, 
No.7 should be treated in the same was as N1; (3) for 
patients with cancer in the M area at the greater curvature 
region, No.10 should be inspected more carefully, although 
No.10 can be regarded as the same as N3 for an M area 
cancer[6]; further, if  No.10 is questionable, a resection of  
the spleen should be undertaken[4]; and 4) for patients with 
cancer in the L area at the lesser curvature region, No.1, 
No.7 and No.8 should be inspected more carefully. 

 COMMENTS
Background
The first possible nodes of metastasis along the route of lymphatic drainage from 
the primary lesion should be a sentinel lymph node (SLN). If a SLN is negative, 
patients can be considered to be without lymph node metastasis, and should not 
have to endure possible operations and face avoidable risks. The SLN concept is 
gaining greater acceptance, and thus clinicians and researchers can be optimistic 
that it may serve as a breakthrough management tool for use in gastric cancer. 

Research frontiers
Many clinicians and researchers are presently undertaking studies of the 
distribution pathway of SLN in gastric carcinoma. However, because of the 
multidirectional and complicated lymphatic flow from the GI tract, there is likely 
to be some bias in the description of the distribution pathway of SLN in gastric 
carcinoma when using methods that inject dyes or radioactive tracers. The 
first possible sites of metastasis along the route of lymphatic drainage from the 
primary lesion are known as SLN. Therefore, a solitary metastatic lymph node 
could be regarded as SLN in gastric carcinoma. Some onco-surgery scholars 
have attempted to assess the distribution pathway of SLN in gastric carcinoma by 
analyzing the location of solitary metastatic lymph nodes. 

Innovations and breakthroughs
Based on a large sample study, we described the distribution pathway of solitary 
metastatic lymph nodes and put forward concrete suggestions for lymph node 
dissection in gastric cancer. 

Applications 
We attempted to discover the distribution pathway of solitary metastatic 
lymph nodes in gastric cancer. Our results provide clinical data for rational 
lymphadenectomy and for experimental study of SLN.

detected in No.7 and No.8, and 25% of  the lesions at the 
greater curvature were found in No.10.

From the above results, i t is apparent that the 
distribution patterns of  solitary nodes in gastric carcinoma 
are basically adjacent metastases; however, transversal and 
skipping metastasis were also found. The histological type 
and growth patterns did not influence the distribution of  
solitary metastatic nodes.

The first possible nodes of  metastasis along the route 
of  lymphatic drainage from the primary lesion should be 
SLN[14]. However, because of  the multidirectional and 
complicated lymphatic flow from the GI tract, when using 
methods that inject dyes or radioactive tracers, there is 
likely to be some bias in the description of  the distribution 
pathway of  SLN in gastric carcinoma[15-17]. By analyzing 
the location of  solitary metastatic lymph nodes, the 
distribution pathway of  SLN in gastric carcinoma can be 
accurately assessed.

Reasons for skipping metastasis 
After analyzing the clinical records of  51 patients with 
solitary lymph node metastasis, Kosaka et al[11] reported 7 
cases of  lymph node metastases in N2-N3 without being in 
N1. Kosaka et al[11] suggested that the following could have 
a role in skipping metastasis: (1) occult metastases may 
remain unseen in a routine histopathological examination; 
(2) there may be a great number of  lymphatic routes in the 
minor omentum; and (3) there may have been only a few 
perigastric nodes in those cases.

In this study, transversal and skipping metastasis were 
found to be notable. However, to date the reasons for 
the occurrence of  skipping metastasis remain poorly 
understood. Chen et al[18] studied the dynamic role of  
stomach lymphatic flow from 138 infant corpses using 
20% Prussian Blue Chloroform Solution as lymphatic dye. 
They reported that in 40 of  41 cases in which the drainage 
pointed at the greater curvature of  the corpus gastricum, 
the lymphatic channel flowed directly to No.10. Therefore, 
with reference to lesions in a certain region, the so-called 
“skipping metastasis” of  a SLN may be the first lymph 

Table 6  Histological growth pattern and transversal metastasis 
(cases)

TN1 AN2 P  values
L tumors 0.513
   Massive 6   2
   Nest 5 11
   Diffuse 4   6
M tumors 0.453
   Massive 0   2
   Nest 2   6
   Diffuse 1   8
U tumors 0.687
   Massive 1   0
   Nest 1   1
   Diffuse 1   2
TOTAL 0.863
   Massive 7   4
   Nest 8 18
   Diffuse 6 16

1Transversal metastatic nodes; 2Adjacent metastatic nodes.
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Terminology
Minimally invasive surgery (MIS) is well recognized; however, rational 
lymphadenectomy operations are more focused on in this study. MIS is more 
about treatment of early gastric cancer, while rational lymphadenectomy is more 
about advanced gastric cancer.

Peer review
This manuscript presents a good overview of the distribution of lymph node 
metastasis in gastric cancer and should be of interest to GI researchers and 
clinicians.
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