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Abstract. Aim. This study evaluated the survival of gastric cancer patients with metastasis to the hepatoduodenal, retropancreatic, 
mesenteric, and para-aortic lymph nodes. Materials and methods. We analyzed the survival rate of 435  gastric cancer patients who 
underwent operation from 2001 to 2010 at the Department of Surgery, Chonnam National University Hospital. There were 43, 25, 16, 
and 55 patients with metastasis to the hepatoduodenal, retropancreatic, mesenteric, and para-aortic nodes, respectively. Results. Based 
on tumor location, metastasis to the para-aortic lymph nodes was more common in upper-third cancer, and that to the hepatoduodenal 
lymph nodes was more common in lower-third cancer. The survival rate of patients with non-regional lymph node metastasis was better 
than that of patients with hepatic metastasis or peritoneal dissemination (p  <  0.05). Conclusion. We recommend performing a  more 
extended lymphadenectomy than a  D2 lymphadenectomy in patients with advanced gastric cancer those having metastasis to the 
hepatoduodenal nodes.
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Introduction

Although the incidence of gastric cancer is declining, it is still one of the leading causes of death by malig-
nant tumors worldwide. The prognosis for stage IV gastric cancer patients is very poor, even after surgical 
treatment [1, 2].

In Korea and Japan, gastrectomy with extended lymph node dissection, which involves the dissection of 
more nodes than those invaded by the tumor, has recently become the standard surgery for advanced gastric 
cancer. However, Western groups have found no survival benefit of extended lymphadenectomy as compared 
to limited lymphadenectomy for patients with advanced gastric cancer [3, 4].

This study evaluated the survival of patients with metastasis to the hepatoduodenal, retropancreatic, 
mesenteric, and para-aortic lymph nodes and compared it with that of other distant metastases, such as 
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hepatic metastasis and peritoneal dissemination, to determine the extent of lymph node dissection required 
in advanced gastric cancer patients.

Materials and methods

A total of 435 node-positive or gastric cancer patients with distant metastasis (305 males and 130 females; 
age range: 17 to 85 years; mean: 56.3 years), who underwent gastric resection with D2 or more extended 
lymph node dissection over a 15-year period from 2001 to 2010, were enrolled in this study.

There were 43, 25, 16, and 55 patients with metastasis to the hepatoduodenal, retropancreatic, mesenteric, 
and para-aortic lymph nodes, respectively. There were 69, 202, and 25 patients with hepatic or peritoneal 
metastasis, or both, respectively.

The data were analyzed using the chi-squared test and the unpaired Student’s t-test. The overall survival 
rates were calculated using the Kaplan-Meier method. We compared the survival curves of the patients using 
the Cox regression method. A P value <0.05 was considered statistically significant.

Results

Hepatic metastasis was more common in well- or moderately differentiated cancer, while peritoneal dissemi-
nation was more common in poorly differentiated cancer (P < 0.001) (Fig. 1). According to tumor location, 
metastasis to the para-aortic lymph nodes was more common in cancer of the upper third of the stomach, 
while that to the hepatoduodenal lymph nodes was more common in lower-third cancer. Peritoneal dissemi-
nation was more common in patients with cancer involving the entire stomach (Fig. 2).

Figure 1. Pattern of metastasis according to histologic type (hepatic metastasis was more common in well- or modera-
tely differentiated cancer and peritoneal dissemination was more common in poorly differentiated cancer (P < 0.001)

The 5-year survival rate of patients with metastasis to the hepatoduodenal, retropancreatic, mesenteric, 
and para-aortic lymph nodes was 43.7, 13.0, 21.0, and 28.2%, respectively. The survival of patients with 
non-regional lymph node involvement, such as hepatoduodenal, mesenteric, and para-aortic lymph nodes, 
was better than that of patients with hepatic metastasis or peritoneal dissemination (Fig. 3). The median 
survival of those patients was 2.39±0.96, 1.68±0.40, 2.19±0.45, and 1.41±0.19 years, respectively (Table 1).
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Figure 2. Pattern of metastasis according to tumor location (based on the gastric cancer location, metastasis to the 
para-aortic lymph nodes was more common in upper-third cancer, and that to hepatoduodenal lymph nodes was more 
common in lower-third cancer; peritoneal dissemination was more common in patients with cancer involving the 
entire stomach)

Figure 3. Survival curves according to the pattern of metastasis (the survival of patients with non-regional lymph node 
metastasis, such as hepatoduodenal, mesenteric, and para-aortic lymph nodes, was better than that of patients with 
hepatic metastasis or peritoneal dissemination)

Table 1. Five year survival time according to the patterns of metastasis

Metastasis (n) 5-year survival rate (%) Median survival time (year)

Hepatoduodenal (43) 43.7 2.39±0.96***
Retropancreatic (25) 13.0 1.68±0.40*

Mesenteric (16) 21.0 2.19±0.45**
Paraaortic (55) 28.2 1.41±0.19***
Hepatic (69) 12.0 0.83±0.16

Peritoneal (202) 5.2 0.75±0.05
Combined (H+P) (25) 0 0.80±0.14

*P < 0.05, **P < 0.01, ***P < 0.001.
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Discussion

Depth of invasion of the gastric wall (T) is correlated with reduced survival, while the regional lymphatic 
spread is probably the most powerful prognostic factor for gastric cancer [5]. The International Union Against 
Cancer (UICC) TNM staging system defined a new system for classifying gastric cancer, based on the number 
of metastatic nodes. In this system, involvement of the hepatoduodenal, retropancreatic, mesenteric, and 
para-aortic lymph nodes is classified as distant metastasis [6].

The role of extended lymphadenectomy in the surgical management of advanced gastric cancer is contro-
versial. Although many studies report the value of extended lymphadenectomy in advanced gastric cancer, 
both the Dutch [5] and Medical Research Council trials [7] did not demonstrate any survival benefit of 
extended lymphadenectomy. Furthermore, both trials revealed increased operative morbidity and mortality 
after extended lymphadenectomy.

Curative resection is the treatment of choice for gastric cancer, but it is unclear whether this operation 
should include an extended lymphadenectomy. Currently, gastrectomy with extended lymphadenectomy 
is the standard operative procedure for gastric cancer in Korea and Japan [8, 9], while limited lymph node 
dissection is the standard procedure in Western countries [5, 10].

Western groups have not seen the same survival benefits as Eastern groups [3, 4], although there are 
many encouraging results. Roukos et al. [11] reported that D2 dissection has a survival benefit for patients 
with lymph node metastasis. Yildirim et al. [12] reported a survival benefit for D2 lymph node dissection in 
patients with muscularis propria gastric cancer or in patients in which the tumor penetrated the serosal layer. 
Ramacciato et al. [13] reported an improved survival rate after extended lymph node dissection in Stage II 
and III gastric cancer, particularly in patients with N1 and N2 node metastasis. Several Japanese studies also 
showed an increased 5-year survival rate when an extended lymphadenectomy was performed. Previously, we 
showed that the survival rate after D2 lymph node dissection is significantly better than that after D1 lymph 
node dissection in patients with early or advanced gastric cancer.

Many investigators have reported that aggressive surgery, such as extended lymph node dissection (D2 
or more) or gastrectomy with pancreatectomy [5, 7, 14], increases operative morbidity and mortality. The 
Dutch trial [5] did recommended a routine D2 lymph node dissection because of the high morbidity (43%) 
and mortality (10%) and the lack of a difference in the 5-year survival rates when comparing D1 dissection 
with D2 lymph node dissection [4, 5, 7]. By contrast, Günther et al. [15] did not see an increase in the 
overall postoperative complications or death rate after extended lymph node dissection and recommended 
extended lymph node dissection in patients with advanced gastric cancer. Roviello et al. [16] also reported 
that extended lymph node dissection had low postoperative complications and mortality rates and increased 
the probability of long-term survival, even in patients with regional lymph node involvement. Some inves-
tigators reported that highly selected acceptable risk surgical candidates with stage IV gastric cancer should 
be considered for management with surgical resection and might be associated with a survival advantage in 
subgroups of patients with metastatic gastric cancer [17, 18].

Lymphadenectomy, which is a prognostic factor that can be influenced by the surgeon [19], improves the 
survival rate in gastric cancer, although no extensive prospective randomized trial has examined this. Viste et 
al. [20] reported that the survival of patients who underwent extensive lymph node dissection exceeded that 
of patients not undergoing dissection. Furthermore, Ichiyoshi et al. [21] attributed lymph node recurrence 
to inadequate lymph node dissection. The Japanese guidelines recommend extended radical gastrectomy with 
lymphadenectomy for patients with T1-3, N3 or T4, N2-3 lesions without M1 [22]. Kasakura et al. [23] 
recommended that metastatic lymph nodes be resected as far as possible and recommended D2 dissection 
for T1, N1 or T2, N1 gastric cancer. We examined the effect of D2 lymph node dissection on the survival 
benefit in patients who had undergone surgery for gastric cancer. The survival of gastric carcinoma patients 
with hepatoduodenal lymph node metastasis was good. 
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Conclusion

We recommend performing a more extended lymph node dissection than D2 lymph node dissection in 
patients with advanced gastric cancer, especially in those with suspected metastasis to the hepatoduodenal 
lymph nodes.
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