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Abstract

Gastric cancer, the most common malignancy in the world, frequently reveals lymph node, peritoneum, and liver metastases. Most of gastric cancer patients are presented with lymph node metastasis when they were initially diagnosed or operated, which results in poor prognosis of patients. Both the depth of tumor invasion and the lymph node involvement are considered as the most important prognostic predictors of gastric cancer patients. Although the extended lymphadenectomy was not considered a survival benefit procedure and was reported to be associated with high mortality and morbidity in two randomized controlled European trials, the extended lymphadenectomy showed the significant superiorities in lower locoregional recurrence and disease related deaths comparing to the limited lymphadenectomy in the 15 years follow-up study. Although almost clinical investigators have reached a consensus that the predictive efficiency of the number of lymph node metastasis is far better than the extent of lymph node metastasis for the prognosis of gastric cancer worldwide, other nodal metastatic classifications of gastric cancer have been proposed to be alternative to the number of lymph node metastasis for improvement the predictive efficiency of prognosis of patients. It is still controversial to elucidate whether the ratio between metastatic and examined lymph nodes is superior to the number of lymph node metastasis for prognostic evaluation of gastric cancer or not. Besides, the negative lymph node count has been increasingly recognized to be an important factor significantly associated with prognosis of gastric cancer. 
© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.
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Core tip: Many issues of lymph node metastasis from gastric cancer need to be addressed for improvement accurately prognostic evaluation for patients. The appropriate classification of lymph node metastasis is able to deduce the accurate prognosis of patients in theory. However, it is still controversial which classification of lymph node metastasis should be deemed as the most powerful predictor of prognosis. The optimal extent of lymph node dissection has been still debating for several decades in the world. The perfect lymphadenectomy can provide the abundant count of dissected lymph nodes for pathological examination, which is considered as the irreplaceable element for evaluation the accurate progress of disease. In addition, the negative node count shouldn’t be considered as a clinical variable without any significance in evaluation the prognosis of patients.
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INTRODUCTION

More than half of gastric cancer patients have lymph node metastasis when they are initially diagnosed or operated, which results in poor prognosis of patients[1-4]. Lymph node involvement is the most important indictor for overall survival (OS) of gastric cancer patients following curative resection (R0), and the survival rates markedly decrease in relation to the increase in the number of metastatic positive nodes[5-10]. Furthermore, many investigators demonstrated that lymph node metastasis was an independent risk factor of gastric cancer recurrence for patients following curative resection[11,12]. The overall survival of lymph node-negative gastric cancer patients was significant longer than that of lymph node-positive gastric cancer patients, and the overall recurrent rate of lymph node-negative gastric cancer patients was significant lower than that of lymph node-positive gastric cancer patients[13-16]. 
It is certain that a meticulous and deliberate classification of lymph node metastasis can provide the guarantee of evaluating accurately the prognosis of gastric cancer patients. To evaluate the lymph node metastasis exactly, two main classifications of metastatic lymph nodes have been recommended to use in clinic by many investigators. The first classification of metastatic lymph nodes originated from Japan in 1980s, which defined the status of lymph node metastasis by the location of metastatic lymph nodes relative to the primary tumor according to the Japanese Classification of Gastric Carcinoma (JCGC)[17,18]. In 1997, the International Union Against Cancer (UICC) proposed that the classification of lymph node involvement should be classified according to the number of metastatic lymph nodes[19-21]. Many researchers reported the classification based on the number of metastatic lymph nodes was more sensitive in prognostic evaluation of gastric cancer than that based on the location of metastatic lymph nodes[22-25]. In addition, the ratio between metastatic and dissected lymph nodes was deemed as an important prognostic indictor of gastric cancer after surgery[26]. So far, there is not a universally accepted classification of metastatic lymph nodes for evaluation the overall survival of gastric cancer worldwide.
In view of the fact that regional lymph node metastasis usually begins in early period of gastric cancer, the regional lymph node dissection should be recommended as part of curative resection. However, it is still debated to choose the optimal extent of lymph node dissection during the curative resection for gastric cancer. The limited lymphadenectomy (D1 according to JCGC[23]) is limited to removing the perigastric lymph nodes, which can not guarantee an accurate staging of lymph node metastasis and to avoid the potentially rudimental metastatic lymph nodes[27]. When the limited lymphadenectomy is performed, no information is obtained on lymph nodes other than the perigastric nodes. Conversely, if only the number of metastatic lymph nodes is used as a criterion, the extended lymphadenectomy (D2 or D3 according to JCGC) could result in stage migration[28,29]. Better survival rates in the extended lymphadenectomy may result from the greater staging accuracy and may improve stage-specific survival rates owing to stage migration. Although two randomized controlled European trials that compared the limited lymphadenectomy with the extended lymphadenectomy failed to show a survival benefit for the extended lymphadenectomy[30], lack of experience with the surgical procedure and with postoperative care were most obvious reasons to account for the poor outcome of the extended lymphadenectomy[31,32]. Recently, researchers demonstrated that the extended lymphadenectomy showed the significant superiorities in lower locoregional recurrence and disease related deaths to the limited lymphadenectomy in the 15 year follow-up study[33]. However, the rational reasons that the extended lymphadenectomy is worth recommending as the conventional procedure of the curative gastrectomy has not be elucidate clearly.
In this review, we will discuss the above-mentioned issues of lymph node metastasis from gastric cancer in detail.

LYMPH NODE METASTASIS PROGNOSTIC EVALUATION OF GASTRIC CANCER
In the gastric cancer, the presence or absence of lymph node metastasis is one of the most important prognostic indicators of relative clinical and pathologic factors that could influence the prognosis of patients following curative resection. More than 50% of gastric cancer patients were accompanied by lymph node metastases at diagnosis, which lead 5-year survival of gastric cancer to be less than 30%[4]. Although several investigators reported that minority of lymph node-negative gastric cancer patients had recurrence and poor survival, most investigators demonstrated that the prognosis of lymph node-negative gastric cancer patients was significantly better than that of lymph node-positive gastric cancer patients[34-36]. Hocbwald et al[14] analyzed the data of actual five-year survivors of gastric cancer, and reported the nodal status was the most powerful prognostic factor of outcome within the first five years after curative surgery for gastric cancer. He also demonstrated that the number of positive lymph nodes was the most important determinant of survival (p < 0.001) by using the multivariate analysis. Ichikura et al[37] demonstrated that the median postoperative survival of patients with less than 4 metastatic lymph nodes was significant longer than that of patients with 4 or more metastatic lymph nodes. Gunji et al[38] also found that in gastric cancer patients with 4 or more metastatic lymph nodes, there was a high probability of recurrence and comparatively short-term survival of early gastric cancer. In previous study, we also demonstrated that gastric cancer patients with positive lymph nodes had much shorter median OS than those with negative lymph nodes[39]. 
Recurrence is the most common reason of cancer related death in gastric cancer patients. Owing to more than half of gastric cancer was advanced at the time of diagnosis, even when the curative resection (R0) was possible, the recurrence could occur in approximately 60% patients[40]. The recurrence of surgically resectable gastric cancer is influenced significantly by presence of lymph node metastasis. The more the number of metastatic lymph nodes was, the worse the prognosis of gastric cancer patients were[41]. Besides, we also found that the number of metastatic lymph nodes was the most important indicator of recurrence after curative surgery in previous study[42]. With further analysis, we demonstrated that the locoregional recurrence of gastric cancer was significantly associated with the number of lymph node metastasis (p = 0.025)[43]. Hepatic metastasis is the most frequent distant metastasis of gastric cancer following curative resection. The detail mechanism of hepatic metastasis from gastric cancer after curative resection is unclear. Although the hematogenous metastasis of gastric cancer cells was deemed as the most important factor of hepatic metastasis following curative resection[44,45], some researchers demonstrated that lymphatic metastasis should be another reason of hepatic metastasis[46]. In our previous study, we also demonstrated that lymph node metastasis was not only the most important factor of hepatic metastasis of gastric cancer following curative resection, but the independent factor of the interval time between radical gastrectomy and hepatic metastasis[47]. Unlike in the West, peritoneal dissemination is the main pattern of recurrence after curative gastrectomy in the East[48]. We also demonstrated that peritoneal dissemination was the most usual recurrence type of gastric cancer after surgery[43]. Meanwhile, we found the number of lymph node metastasis was significantly associated with the occurrence of peritoneal dissemination. 
THE OPTIMAL CLASSIFICATION OF LYMPH NODE METASTASIS FOR PROGNOSIS IN GASTRIC CANCER

The first classification of metastatic lymph nodes originated from Japan in 1980s, which defined the status of lymph node metastasis by the location of positive lymph nodes relative to the primary tumor according to the JCGC. Once extragastric lymph node metastasis is identified, the probability of systemic dissemination of cancer cells significantly increases in theory. In our latest study, we demonstrated that extragastric lymph node was an important factor associated with the dismal prognosis of patients, even undergoing the extended lymphadenectomy[49]. However, many researchers reported that classification based on the number of metastatic lymph nodes was more sensitive in prognostic evaluation of gastric cancer than that based on the location of metastatic lymph nodes. Although JCGC classification of the lymph node metastasis can reflect the metastatic pathways of cancer cells from primary tumor, non-quantitative characteristics of JCGC classification leads to be inefficient for the accurate evaluation the prognosis of gastric cancer patients. As we know, comparatively accurate results of data statistics should be based on the continuous data or the elaborate classification of non-continuous data. Therefore, the UICC has still maintained the classification of lymph node metastasis based on the number of lymph node metastasis (the 5th/6th N stage) to provide the accurate prognostic evaluation for gastric cancer patients since 1997. However, it is still controversial to elucidate the best cutoffs of the number of metastatic lymph nodes for evaluation the prognosis of gastric cancer. So many researchers demonstrated the N stage should be updated for improvement its accuracy of prognostic evaluation for gastric cancer in clinical application[41,50]. Although the 5th/6th edition UICC TNM node staging system is deemed as the higher feasibility, objectivity, reproducibility, and increased strength of prognostic stratification than other edition node staging systems, it has induced the inevitable controversies ultimately. There is not a universally accepted node staging system for extremely precise evaluation the relationship between the 5th/6th edition UICC N stage and prognosis of gastric cancer patients[50-52]. In 2010, we identified that the 7th edition UICC N stage was superior to the 5th/6th UICC N stage and Japanese n stage for prognostic evaluation of gastric cancer patients[53]. Subsequently, many researchers reported that the 7th edition UICC N stage could provide a more stratified survival difference in the sub-stages of gastric cancer than the 5th/6th edition UICC N stage, which should be considered to be much more reasonable compared with the previous edition N stage, especially between the N1- and N2-stage tumors[54-57]. On the other hand, few authors did not recommend that the 7th edition UICC N stage should be considered as the optimal classification of lymph node metastasis from gastric cancer[58,59]. 
Many studies indicated that the ratio between metastatic and dissected lymph nodes, namely the number of metastatic lymph nodes to the number of dissected lymph nodes, was an independent prognostic factor of gastric cancer and other malignant neoplasms, and was reported that could reduce the phenomenon of stage migration[60,61]. Nevertheless, the prognostic superiority of the ratio between metastatic and dissected lymph nodes has been still controversial for many years[62]. In previous study, we demonstrated that the ratio between metastatic and dissected lymph nodes was inferior to the N stage for prediction the OS of gastric cancer patients with 15 or more dissected lymph nodes after curative resection by analyzing with the control-case match method[50]. Kulig et al[63] demonstrated that the ratio between metastatic and dissected lymph nodes couldn’t be regarded as a standard classification of lymph node metastasis evaluation alternative to other classifications after curative gastrectomy plus the extended lymphadenectomy. Actually, the ratio between metastatic and dissected lymph nodes can not define the number of examined lymph nodes and formulate the extent of lymph node dissection, which is considered to be the potentially key factor interfering with the quality of curative surgery and the prognosis of patients. We also demonstrated that the ratio between metastatic and dissected lymph nodes could enhance the prognostic evaluation accurancy of the N stage, although it was identified to be inferior to the N stage for accurate evaluation the patients’ prognosis[42]. 
THE APPROPRIATE EXTENT OF LYMPH NODE DISSECTION

Lymph node metastasis can occur during the early stages of this disease, and regional lymphadenectomy is recommended as part of radical gastrectomy. However, the extent of lymphadenectomy to achieve the optimal result is controversial, and there is no worldwide consensus. The probability of systemic dissemination of tumor cells will significantly increase, once the extragastric lymph node metastasis from gastric cancer is identified[49]. The optimal choice of the extent of lymph node dissection is an unavoidable problem which can interfere with the accurate evaluation of the extent of lymph node metastasis. Primary tumors were conventionally resected en bloc with the limited or extended lymphadenectomy (D1 or D2-3 according to the JCGC). The limited lymphadenectomy (D1) entails the removal of the perigastric nodes only, whereas extended lymphadenectomy (D2 or D3) involves the removal of both perigastric and extragastric nodes. The extended lymphadenectomy can afford more exhaustive information of nodal metastasis than limited lymphadenectomy theoretically, while it has been unable to reach a consensus of the standard extent of lymph node dissection for gastric cancer. Early studies have reported that between 30% and 40% of patients with positive lymph node metastasis including the second tier lymph nodes, have survived longer than 5 years with the extended lymphadenectomy[64]. Although the extended lymphadenectomy was not considered as a survival benefit procedure as it was reported in two randomized controlled European trials[65,66], lack of experience with surgical procedure and with postoperative care was thought to account for the poor outcome of patients who underwent the extended lymphadenectomy[67-69]. Ultimately, the extended lymphadenectomy showed the significant superiorities of lower locoregional recurrence and disease related deaths to the limited lymphadenectomy in the 15 year follow-up study[33]. Recently, many Western clinical researchers also demonstrated that the extended lymphadenectomy could improve the survival and decrease the perioperative morbidity of gastric cancer patients[70-72].
Nodal metastatic stage redefinition and local relapse decrease were deemed as the most important reasons for improvement in the prognosis of gastric cancer patients who underwent the extended lymphadenectomy, even in patients with node-negative gastric cancer[73,74]. Theoretically, the gastric cancer patients who underwent the extended lymphadenectomy could harvest more lymph nodes and could eliminate more broadly perigastric lymphatic tissues which were potentially invaded by the tumor cells, compared with those who underwent the limited lymphadenectomy[75]. The extent of surgery will especially be of influence on locoregional control. In Dutch trial, locoregional recurrence was registered in 58% of the limited lymphadenectomy group and in 45% of the extended lymphadenectomy group. However, Japan clinical oncology group 9206-1 trial demonstrated that local relapse rate was only less than 1% following curative gastrectomy with the extended lymphadenectomy[76]. Yoshikawa et al[77] analyzed the modes of 1041 early gastric cancer patients who underwent the extended lymphadenectomy with curative intent, and then found that 15 cases had died of recurrence (1.44%) at last follow-up. 
Although high morbidity and mortality rates have been reported for those requiring extensive gastric resection[78], the extended lymphadenectomy has a much lower morbidity and mortality in Japan than in the West, the mortality rate being less than 3%[79]. Biffi et al[80] analyzed 250 gastric cancer patients in a single center to demonstrate that the extended gastrectomy with spleen and pancreas routine preservation can be considered a safe treatment for gastric cancer in Western patients, at least in experienced centers. In Japan clinical oncology group study 9501, the hospital mortality was reported at only 0.80% which is significantly lower compared with the Western reports[81]. Recently, an Italy randomized clinical trial demonstrated that the extended lymphadenectomy could therefore be considered a safe option with only 3.0 per cent mortality of gastric cancer in Western patients[82]. Wu et al[67] reported that the extended lymphadenectomy was an enough safe procedure for gastric cancer patients, even without morbidity in hospital. 
THE MINIMUM NUMBER OF LYMPH NODE DISSECTED
In 1997 the UICC/American Joint Committee on Cancer (AJCC) recommended, in the 5th edition of their staging manual, that a minimum of 15 lymph nodes need to be assessed per patient[83]. However, the 7th edition TNM classification of N stages of gastric cancer specifies that ‘‘histological examination of a regional lymphadenectomy specimen will ordinarily include 16 or more lymph nodes.’’ Thus, in this classification, it is only a recommendation and no longer a prerequisite that there is to be no less than 16 dissected lymph nodes for adequate N stage classification. Of note, seventh edition N staging does specify that at least 16 mesenteric lymph nodes are required to assign N3b stage to gastric cancer patients[84]. Studies have shown that stage migration occurs in patients with a lower number of lymph nodes examined, creating inaccuracies in survival predictions[85–87]. Smith et al[31] proposed that the total lymph node number analyzed is an important and powerful qualifier of staging information and survival evaluation for gastric cancer, regardless of the underlying mechanisms that influence this survival impact of lymph node counts. They demonstrated that the trend toward superior survival outcome could be followed to lymph node counts greater than 40, although there was no unambiguous cutoff point for numeric lymph node analysis after curative gastrectomy. 

Theoretically, a consensus should be reached that inadequate lymph node assessment directly affects patient survival[88-90]. Stage migration was occasionally identified to be arose in patients with even great number of lymph node dissection, although many researchers demonstrated that the effect of stage migration is most usually shown in patients with the small number of lymph nodes examined[31,91]. It is certain that lymph node counts reflect not only the actual number of lymph nodes removed intraoperatively but also (or especially) the number of lymph nodes identified and properly examined during macroscopic and microscopic pathologic analysis[92]. Several investigator reported that the more the number of lymph node dissection was, the longer the disease-free survival (DFS) of gastric cancer patients was[89,90]. Besides, it was shown that a significantly negative correlation between the number of lymph node dissection and the local recurrence rate of patients after curative gastrectomy in above-mentioned studies. In previous study, we have demonstrated that patients presented with no less than 15 dissected lymph nodes had comparatively longer median OS after recurrence, compare to those with less than 15 dissected lymph nodes[90]. Scartozzi et al[91] reported a remarkable decrease in local recurrence, from 23% in patients with less than 25 lymph nodes assessed compared with 4.7% in patients with no less than 25 lymph nodes assessed. They considered that the abundant lymph node dissection should be associated with the good locoregional control. Another example, in the 15-year analysis of the Dutch D1/D2 randomized controlled trial, local recurrence was 22% in the D1 group, compared with 12% in the D2 group; while regional recurrence was 19% in the D1 group, and 13% in the D2 group (P = 0.015)[33]. In 2012, Xu et al[93] demonstrated that it is necessary to comply with at least 16 lymph nodes for accurately pathological examination of gastric cancer samples from patients, even in node-negative gastric cancer patients. 
NEGATIVE NODES OF GASTRIC CANCER
Negative lymph node count has been fully given importance for its significant association with the prognosis of patients with malignant disease[94-96]. It is undoubted that patients with negative node metastasis present with higher 5-year survival rate (5-YSR) and lower recurrence rate than those with positive node metastasis after curative resection for gastric cancer[97]. Owing to the comparatively better bio-behaviors of tumor, gastric cancer patients who present with no nodal involvement can present with higher 5-YSR regardless of lymphadenectomy[98]. Besides, the negative lymph node count is significantly associated with the prognosis of patients. Theoretically, the negative lymph node count should be deemed as the important guarantee for really R0 resection of gastric cancer and significantly associated with the OS of gastric cancer patients owing to micro-metastasis in negative nodes which could not be identified by conventionally pathological examination[99,100]. It is so crucial that the total harvested lymph nodes must comprise the negative lymph node counts, which is the basic guarantee for really radical resection of gastric cancer without leaving over any potential metastasis theoretically. By increasing the negative lymph node counts evaluated, the chance of remaining the micro-metastasis within negative lymph nodes decreases. 
Recent data demonstrate that the immunohistochemical evaluation of histologically negative lymph nodes detects micro-metastatic disease with varying frequency even in the early gastric cancer. Kim et al[99] demonstrated that the incidence of lymph node micro-metastasis in patients with negative lymph nodes early gastric cancer was less than 10%. Saito et al[100] demonstrated that the micrometastases within lymph nodes which were determined by using the immunohistochemical anti-cytokeratin antibody in node-negative early gastric cancer patients were closely associated with recurrence following curative gastrectomy. Endo et al[101] used anti-cytokeratin antibody to the immunohistochemically detect nodal micrometastasis that was not identified by routine pathological examination in 162 patients with apparent node-negative submucosal gastric cancer. Then the micrometastasis was detected in of 2048 nodes (2.2%), representing 31 of 162 patients (19%). Although the micro-metastasis and isolated tumor cells in negative lymph nodes are considered as the key factors that could lead to the adverse effect on the OS of patients, patients with negative lymph node metastasis who were identified to have isolated tumor cells or micro-metastasis did not demonstrate a significantly worse prognosis than those who did not have isolated tumor cells after curative gastrectomy with the extended lymphadenectomy[102]. Harrison et al[103] demonstrated that T3N0M0 gastric cancer patients who underwent the extended lymphadenectomy had significantly more negative lymph nodes than those who underwent the limited lymphadenectomy, thereby indicating that the extended lymphadenectomy can improve the OS of T3N0M0 patients. This result is potentially associated with the elimination of micro-metastasis in negative lymph nodes. 

In previous study, we also found that the negative lymph node count was an independent predictor of the OS in gastric cancer patients with perigastric node metastasis, as was the positive lymph node count[104]. With the further analysis, we demonstrated that the negative node count was the most intensive predictor of the OS of patients with perigastric lymph node involvement after the extended lymphadenectomy. Ultimately, we deduced that the extended lymphadenectomy improved the prognosis of patients with perigastric lymph node involvement by dissecting more negative nodes, compared to the limited lymphadenectomy. Recently, the sentinel node navigation was demonstrated to be an important factor for influence the diagnosis and treatment of lymph node metastasis from gastric cancer, especially to the early stage patients[105]. Clinical application of the sentinel node navigation in the gastric cancer is still restricted in the early gastric cancer patients, owing to the complexities of the lymphatic drainage pathways of the stomach. The results of two noted random control trails(JCOG0302 and SNNS) of the sentinel node navigation in Japan failed to demonstrate that the detection of sentinel lymph node could exactly predict the status of lymph node metastasis in operation, which implied the lymphadenectomy should be irreplaceable for the elimination of nodal metastasis[106].
CONCLUSION
Lymph node metastasis, as one of the most intensively prognostic indictor of gastric cancer, needs to be further investigated to elucidate the optimal significance for improvement the prognostic evaluation and clinical treatment. Although the number of metastatic lymph nodes is considered as the most appropriate classification of nodal metastasis for evaluation the OS of patients, the negative lymph node count is unavoidable variable for supplement the important information contributing to the prognostic evaluation and clinical treatment of gastric cancer. In addition, the extent of lymphadenectomy should be deeply investigated with the basic metastatic mechanism of cancer cells.
REFERENCES
1 Abe N, Watanabe T, Suzuki K, Machida H, Toda H, Nakaya Y, Masaki T, Mori T, Sugiyama M, Atomi Y. Risk factors predictive of lymph node metastasis in depressed early gastric cancer. Am J Surg 2002; 183: 168-172 [PMID: 11918883 DOI: 10.1016/S0002-9610(01)00860-1]

2 Yamaguchi T, Sano T, Katai H, Sasako M, Maruyama K. Node-positive mucosal gastric cancer: a follow-up study. Jpn J Clin Oncol 2001; 31: 153-156 [PMID: 11386461]

3 de Manzoni G, Verlato G, di Leo A, Guglielmi A, Laterza E, Ricci F, Cordiano C. Perigastric lymph node metastases in gastric cancer: comparison of different staging systems. Gastric Cancer 1999; 2: 201-205 [PMID: 11957098 DOI: 10.1007/s101200050063]

4 Chen CY, Wu CW, Lo SS, Hsieh MC, Lui WY, Shen KH. Peritoneal carcinomatosis and lymph node metastasis are prognostic indicators in patients with Borrmann type IV gastric carcinoma. Hepatogastroenterology 2002; 49: 874-877 [PMID: 12064011]

5 Manfè AZ, Segalina P, Maffei Faccioli A. [Prognostic factors in gastric cancer. Our experience and review of the literature]. Minerva Chir 2000; 55: 299-305 [PMID: 10953563]

6 Takagane A, Terashima M, Abe K, Araya M, Irinoda T, Yonezawa H, Nakaya T, Inaba T, Oyama K, Fujiwara H, Saito K. Evaluation of the ratio of lymph node metastasis as a prognostic factor in patients with gastric cancer. Gastric Cancer 1999; 2: 122-128 [PMID: 11957084 DOI: 10.1007/s101200050034]

7 Yokota T, Kunii Y, Teshima S, Yamada Y, Saito T, Takahashi M, Kikuchi S, Yamauchi H. Significant prognostic factors in patients with early gastric cancer. Int Surg 2000; 85: 286-290 [PMID: 11589593]

8 Ding YB, Chen GY, Xia JG, Zang XW, Yang HY, Yang L. Association of VCAM-1 overexpression with oncogenesis, tumor angiogenesis and metastasis of gastric carcinoma. World J Gastroenterol 2003; 9: 1409-1414 [PMID: 12854131]

9 Pan W, Ishii H, Ebihara Y, Gobe G. Prognostic use of growth characteristics of early gastric cancer and expression patterns of apoptotic, cell proliferation, and cell adhesion proteins. J Surg Oncol 2003; 82: 104-110 [PMID: 12561066 DOI: 10.1002/jso.10204]

10 Coburn NG, Swallow CJ, Kiss A, Law C. Significant regional variation in adequacy of lymph node assessment and survival in gastric cancer. Cancer 2006; 107: 2143-2151 [PMID: 17001662 DOI: 10.1002/cncr.22229]

11 Nakamura K, Morisaki T, Sugitani A, Ogawa T, Uchiyama A, Kinukawa N, Tanaka M. An early gastric carcinoma treatment strategy based on analysis of lymph node metastasis. Cancer 1999; 85: 1500-1505 [PMID: 10193939 DOI: 10.1002/(SICI)1097-0142(19990401)]

12 Kodera Y, Yamamura Y, Shimizu Y, Torii A, Hirai T, Yasui K, Morimoto T, Kato T, Kito T. Lymph node status assessment for gastric carcinoma: is the number of metastatic lymph nodes really practical as a parameter for N categories in the TNM Classification? Tumor Node Metastasis. J Surg Oncol 1998; 69: 15-20 [PMID: 9762886 DOI: 10.1002/(SICI)1096-9098(199809)]

13 Sarela AI, Turnbull AD, Coit DG, Klimstra D, Brennan MF, Karpeh MS. Accurate lymph node staging is of greater prognostic importance than subclassification of the T2 category for gastric adenocarcinoma. Ann Surg Oncol 2003; 10: 783-791 [PMID: 12900370 DOI: 10.1245/ASO.2003.09.009]

14 Hochwald SN, Kim S, Klimstra DS, Brennan MF, Karpeh MS. Analysis of 154 actual five-year survivors of gastric cancer. J Gastrointest Surg 2000; 4: 520-525 [PMID: 11077328]

15 Guadagni S, Catarci M, Kinoshitá T, Valenti M, De Bernardinis G, Carboni M. Causes of death and recurrence after surgery for early gastric cancer. World J Surg 1997; 21: 434-439 [PMID: 9143577 DOI: 10.1007/PL00012266]

16 Nakamoto J, Torisu R, Aoki R, Kimura Y, Yasuda M, Shiota K, Yamamoto Y, Ito S. Clinicopathological evaluation of biological behavior of submucosal invasive gastric carcinomas: relationship among lymph node metastasis, mucin phenotype and proliferative activity. J Med Invest 2007; 54: 99-108 [PMID: 17380020 DOI: 10.2152/jmi.54.99]

17 Japanese Gastric Cancer Association. Japanese Classification of Gastric Carcinoma-2nd English Edition-. Gastric Cancer 1998; 1: 10-24 [PMID: 11957040]

18 Aiko T, Sasako M. The new Japanese Classification of Gastric Carcinoma: Points to be revised. Gastric Cancer 1998; 1: 25-30 [PMID: 11957041]

19 . Sobin LH, Wittekind CH. International Union Against Cancer (UICC): TNM Classification of Malignant Tumors, 5th ed. New York: John Wiley & Sons, 1997.

20 Hayashi H, Ochiai T, Suzuki T, Shimada H, Hori S, Takeda A, Miyazawa Y. Superiority of a new UICC-TNM staging system for gastric carcinoma. Surgery 2000; 127: 129-135 [PMID: 10686976 DOI: 10.1067/msy.2000.102171]

21 Omejc M, Juvan R, Jelenc F, Repse S. Lymph node metastases in gastric cancer: correlation between new and old UICC TNM classification. Int Surg 2001; 86: 14-19 [PMID: 11890334]

22 Wu CW, Hsieh MC, Lo SS, Shen KH, Lui WY, P'eng FK. Comparison of the UICC/AJCC 1992 and 1997 pN categories for gastric cancer patients after surgery. Hepatogastroenterology 2001; 48: 279-284 [PMID: 11268985]

23 Katai H, Yoshimura K, Maruyama K, Sasako M, Sano T. Evaluation of the New International Union Against Cancer TNM staging for gastric carcinoma. Cancer 2000; 88: 1796-1800 [PMID: 10760754 DOI: 10.1002/(SICI)1097-0142(20000415)]

24 Zhan YQ, Sun XW, Li W, Chen YB, Xu L, Guan YX, Li YF, Xu DZ. [Multivariate prognostic analysis in gastric carcinoma patients after radical operation]. Ai Zheng 2005; 24: 596-599 [PMID: 15890105]

25 Adachi Y, Kamakura T, Mori M, Baba H, Maehara Y, Sugimachi K. Prognostic significance of the number of positive lymph nodes in gastric carcinoma. Br J Surg 1994; 81: 414-416 [PMID: 8173916]

26 Bando E, Yonemura Y, Taniguchi K, Fushida S, Fujimura T, Miwa K. Outcome of ratio of lymph node metastasis in gastric carcinoma. Ann Surg Oncol 2002; 9: 775-784 [PMID: 12374661 DOI: 10.1245/ASO.2002.10.011]

27 Okusa T, Nakane Y, Boku T, Takada H, Yamamura M, Hioki K, Yamamoto M. Quantitative analysis of nodal involvement with respect to survival rate after curative gastrectomy for carcinoma. Surg Gynecol Obstet 1990; 170: 488-494 [PMID: 2343364]

28 Shiu MH, Perrotti M, Brennan MF. Adenocarcinoma of the stomach: a multivariate analysis of clinical, pathologic and treatment factors. Hepatogastroenterology 1989; 36: 7-12 [PMID: 2744714]

29 Jaehne J, Meyer HJ, Maschek H, Geerlings H, Burns E, Pichlmayr R. Lymphadenectomy in gastric carcinoma. A prospective and prognostic study. Arch Surg 1992; 127: 290-294 [PMID: 1372495]

30 Nitti D, Marchet A, Olivieri M, Ambrosi A, Mencarelli R, Belluco C, Lise M. Ratio between metastatic and examined lymph nodes is an independent prognostic factor after D2 resection for gastric cancer: analysis of a large European monoinstitutional experience. Ann Surg Oncol 2003; 10: 1077-1085 [PMID: 14597447 DOI: 10.1245/ASO.2003.03.520]

31 Smith DD, Schwarz RR, Schwarz RE. Impact of total lymph node count on staging and survival after gastrectomy for gastric cancer: data from a large US-population database. J Clin Oncol 2005; 23: 7114-7124 [PMID: 16192595 DOI: 10.1200/JCO.2005.14.621]

32 Msika S, Benhamiche AM, Jouve JL, Rat P, Faivre J. Prognostic factors after curative resection for gastric cancer. A population-based study. Eur J Cancer 2000; 36: 390-396 [PMID: 10708942 DOI: 10.1016/S0959-8049(99)00308-1]

33 Songun I, Putter H, Kranenbarg EM, Sasako M, van de Velde CJ. Surgical treatment of gastric cancer: 15-year follow-up results of the randomised nationwide Dutch D1D2 trial. Lancet Oncol 2010; 11: 439-449 [PMID: 20409751]

34 Bruno L, Nesi G, Montinaro F, Carassale G, Boddi V, Bechi P, Cortesini C. Clinicopathologic characteristics and outcome indicators in node-negative gastric cancer. J Surg Oncol 2000; 74: 30-32 [PMID: 10861605 DOI: 10.1002/1096-9098(200005)74: 1<30: : AID-JSO7>3.3.CO; 2-U]

35 Hyung WJ, Lee JH, Choi SH, Min JS, Noh SH. Prognostic impact of lymphatic and/or blood vessel invasion in patients with node-negative advanced gastric cancer. Ann Surg Oncol 2002; 9: 562-567 [PMID: 12095972 DOI: 10.1245/aso.2002.9.6.562]

36 Kim DY, Seo KW, Joo JK, Park YK, Ryu SY, Kim HR, Kim YJ, Kim SK. Prognostic factors in patients with node-negative gastric carcinoma: a comparison with node-positive gastric carcinoma. World J Gastroenterol 2006; 12: 1182-1186 [PMID: 16534868]

37 Ichikura T, Tomimatsu S, Okusa Y, Uefuji K, Tamakuma S. Comparison of the prognostic significance between the number of metastatic lymph nodes and nodal stage based on their location in patients with gastric cancer. J Clin Oncol 1993; 11: 1894-1900 [PMID: 8410115]

38 Gunji Y, Suzuki T, Hori S, Hayashi H, Matsubara H, Shimada H, Ochiai T. Prognostic significance of the number of metastatic lymph nodes in early gastric cancer. Dig Surg 2003; 20: 148-153 [PMID: 12686784]

39 Deng J, Liang H, Sun D, Zhang R, Zhan H, Wang X. Prognosis of gastric cancer patients with node-negative metastasis following curative resection: outcomes of the survival and recurrence. Can J Gastroenterol 2008; 22: 835-839 [PMID: 18925308]

40 Rohatgi PR, Yao JC, Hess K, Schnirer I, Rashid A, Mansfield PF, Pisters PW, Ajani JA. Outcome of gastric cancer patients after successful gastrectomy: influence of the type of recurrence and histology on survival. Cancer 2006; 107: 2576-2580 [PMID: 17075877 DOI: 10.1002/cncr.22317]

41 Wu CW, Hsieh MC, Lo SS, Tsay SH, Lui WY, P'eng FK. Relation of number of positive lymph nodes to the prognosis of patients with primary gastric adenocarcinoma. Gut 1996; 38: 525-527 [PMID: 8707081]

42 Deng J, Liang H, Sun D, Pan Y. The prognostic analysis of lymph node-positive gastric cancer patients following curative resection. J Surg Res 2010; 161: 47-53 [PMID: 19783008 DOI: 10.1016/j.jss.2008.12.019]

43 Deng J, Liang H, Wang D, Sun D, Pan Y, Liu Y. Investigation of the recurrence patterns of gastric cancer following a curative resection. Surg Today 2011; 41: 210-215 [PMID: 21264756 DOI: 10.1007/s00595-009-4251-y]

44 Shiozawa N, Kodama M, Chida T, Arakawa A, Tur GE, Koyama K. Recurrent death among early gastric cancer patients: 20-years' experience. Hepatogastroenterology 1994; 41: 244-247 [PMID: 7959546]

45 Folli S, Dente M, Dell'Amore D, Gaudio M, Nanni O, Saragoni L, Vio A. Early gastric cancer: prognostic factors in 223 patients. Br J Surg 1995; 82: 952-956 [PMID: 7648118 DOI: 10.1002/bjs.1800820732]

46 Kumagai K, Tanaka T, Yamagata K, Yokoyama N, Shimizu K. Liver metastasis in gastric cancer with particular reference to lymphatic advancement. Gastric Cancer 2001; 4: 150-155 [PMID: 11760081 DOI: 10.1007/PL00011738]

47 Deng JY, Liang H, Sun D, Zhan HJ, Zhang RP. Analysis of risk factors for the interval time, number and pattern of hepatic metastases from gastric cancer after radical gastrectomy. World J Gastroenterol 2008; 14: 2440-2447 [PMID: 18416477 DOI: 10.3748/wjg.14.2440]

48 Sasako M, Sano T, Yamamoto S, Kurokawa Y, Nashimoto A, Kurita A, Hiratsuka M, Tsujinaka T, Kinoshita T, Arai K, Yamamura Y, Okajima K. D2 lymphadenectomy alone or with para-aortic nodal dissection for gastric cancer. N Engl J Med 2008; 359: 453-462 [PMID: 18669424 DOI: 10.1056/NEJMoa0707035]

49 Deng J, Zhang R, Pan Y, Wang B, Wu L, Hao X, Liang H. N stages of the seventh edition of TNM Classification are the most intensive variables for predictions of the overall survival of gastric cancer patients who underwent limited lymphadenectomy. Tumour Biol 2013; Epub ahead of print [PMID: 24293375]

50 Deng JY, Liang H, Sun D, Zhan HJ, Wang XN. The most appropriate category of metastatic lymph nodes to evaluate overall survival of gastric cancer following curative resection. J Surg Oncol 2008; 98: 343-348 [PMID: 18668672 DOI: 10.1002/jso.21119]

51 Aurello P, D'Angelo F, Rossi S, Bellagamba R, Cicchini C, Nigri G, Ercolani G, De Angelis R, Ramacciato G. Classification of lymph node metastases from gastric cancer: comparison between N-site and N-number systems. Our experience and review of the literature. Am Surg 2007; 73: 359-366 [PMID: 17439029]

52 Zhang X, Watson DI, Jamieson GG. Lymph node metastases of adenocarcinoma of the esophagus and esophagogastric junction. Chin Med J (Engl) 2007; 120: 2268-2270 [PMID: 18167216]

53 Deng J, Liang H, Sun D, Wang D, Pan Y. Suitability of 7th UICC N stage for predicting the overall survival of gastric cancer patients after curative resection in China. Ann Surg Oncol 2010; 17: 1259-1266 [PMID: 20217252 DOI: 10.1245/s10434-010-0939-x]

54 Ahn HS, Lee HJ, Hahn S, Kim WH, Lee KU, Sano T, Edge SB, Yang HK. Evaluation of the seventh American Joint Committee on Cancer/International Union Against Cancer Classification of gastric adenocarcinoma in comparison with the sixth classification. Cancer 2010; 116: 5592-5598 [PMID: 20737569]

55 Qiu MZ, Wang ZQ, Zhang DS, Liu Q, Luo HY, Zhou ZW, Li YH, Jiang WQ, Xu RH. Comparison of 6th and 7th AJCC TNM staging classification for carcinoma of the stomach in China. Ann Surg Oncol 2011; 18: 1869-1876 [PMID: 21246404]

56 Marrelli D, Morgagni P, de Manzoni G, Coniglio A, Marchet A, Saragoni L, Tiberio G, Roviello F. Prognostic value of the 7th AJCC/UICC TNM classification of noncardia gastric cancer: analysis of a large series from specialized Western centers. Ann Surg 2012; 255: 486-491 [PMID: 22167003 DOI: 10.1097/SLA.0b013e3182389b1a]

57 Wang W, Sun XW, Li CF, Lv L, Li YF, Chen YB, Xu DZ, Kesari R, Huang CY, Li W, Zhan YQ, Zhou ZW. Comparison of the 6th and 7th editions of the UICC TNM staging system for gastric cancer: results of a Chinese single-institution study of 1,503 patients. Ann Surg Oncol 2011 18: 1060-1067 [PMID: 21107742 doi: 10.1245/s10434-010-1424-2]

58 Warneke VS, Behrens HM, Hartmann JT, Held H, Becker T, Schwarz NT, Röcken C. Cohort study based on the seventh edition of the TNM classification for gastric cancer: proposal of a new staging system. J Clin Oncol 2011; 29: 2364-2371 [PMID: 21537040 DOI: 10.1200/JCO.2010.34.4358]

59 Yoon HM, Ryu KW, Nam BH, Cho SJ, Park SR, Lee JY, Lee JH, Kook MC, Choi IJ, Kim YW. Is the new seventh AJCC/UICC staging system appropriate for patients with gastric cancer? J Am Coll Surg 2012; 214: 88-96 [PMID: 22036661 DOI: 10.1016/j.jamcollsurg.2011.09.018]

60 Marchet A, Mocellin S, Ambrosi A, Morgagni P, Garcea D, Marrelli D, Roviello F, de Manzoni G, Minicozzi A, Natalini G, De Santis F, Baiocchi L, Coniglio A, Nitti D. The ratio between metastatic and examined lymph nodes (N ratio) is an independent prognostic factor in gastric cancer regardless of the type of lymphadenectomy: results from an Italian multicentric study in 1853 patients. Ann Surg 2007; 245: 543-552 [PMID: 17414602 DOI: 10.1097/01.sla.0000250423.43436.e1]

61 Huang CM, Lin JX, Zheng CH, Li P, Xie JW, Lin BJ, Wang JB. Prognostic impact of metastatic lymph node ratio on gastric cancer after curative distal gastrectomy. World J Gastroenterol 2010; 16: 2055-2060 [PMID: 20419845 DOI: 10.3748/wjg.v16.i16.2055]

62 Bilici A, Ustaalioglu BB, Gumus M, Seker M, Yilmaz B, Kefeli U, Yildirim E, Sonmez B, Salepci T, Kement M, Mayadagli A. Is metastatic lymph node ratio superior to the number of metastatic lymph nodes to assess outcome and survival of gastric cancer? Onkologie 2010; 33: 101-105 [PMID: 20215800 DOI: 10.1159/000277927]

63 Kulig J, Sierzega M, Kolodziejczyk P, Popiela T; Polish Gastric Cancer Study Group. Ratio of metastatic to resected lymph nodes for prediction of survival in patients with inadequately staged gastric cancer. Br J Surg 2009; 96: 910-918 [PMID: 19591164 DOI: 10.1002/bjs.6653]

64 Sasako M, McCulloch P, Kinoshita T, Maruyama K. New method to evaluate the therapeutic value of lymph node dissection for gastric cancer. Br J Surg 1995; 82: 346-351 [PMID: 7796005 DOI: 10.1002/bjs.1800820321]

65 Bonenkamp JJ, Hermans J, Sasako M, van de Velde CJ, Welvaart K, Songun I, Meyer S, Plukker JT, Van Elk P, Obertop H, Gouma DJ, van Lanschot JJ, Taat CW, de Graaf PW, von Meyenfeldt MF, Tilanus H. Extended lymph-node dissection for gastric cancer. N Engl J Med 1999; 340: 908-914 [PMID: 10089184 DOI: 10.1056/NEJM199903253401202]

66 Cuschieri A, Weeden S, Fielding J, Bancewicz J, Craven J, Joypaul V, Sydes M, Fayers P. Patient survival after D1 and D2 resections for gastric cancer: long-term results of the MRC randomized surgical trial. Surgical Co-operative Group. Br J Cancer 1999; 79: 1522-1530 [PMID: 10188901 DOI: 10.1038/sj.bjc.6690243]

67 Wu CW, Hsiung CA, Lo SS, Hsieh MC, Shia LT, Whang-Peng J. Randomized clinical trial of morbidity after D1 and D3 surgery for gastric cancer. Br J Surg 2004; 91: 283-287 [PMID: 14991627]

68 Sierra A, Regueira FM, Hernández-Lizoáin JL, Pardo F, Martínez-Gonzalez MA, A-Cienfuegos J. Role of the extended lymphadenectomy in gastric cancer surgery: experience in a single institution. Ann Surg Oncol 2003; 10: 219-226 [PMID: 12679305 DOI: 10.1245/ASO.2003.07.009]

69 Degiuli M, Sasako M, Calgaro M, Garino M, Rebecchi F, Mineccia M, Scaglione D, Andreone D, Ponti A, Calvo F; Italian Gastric Cancer Study Group. Morbidity and mortality after D1 and D2 gastrectomy for cancer: interim analysis of the Italian Gastric Cancer Study Group (IGCSG) randomised surgical trial. Eur J Surg Oncol 2004; 30: 303-308 [PMID: 15028313 DOI: 10.1016/j.ejso.2003.11.020]

70 Seevaratnam R, Bocicariu A, Cardoso R, Mahar A, Kiss A, Helyer L, Law C, Coburn N. A meta-analysis of D1 versus D2 lymph node dissection. Gastric Cancer 2012; 15 Suppl 1: S60-S69 [PMID: 22138927]

71 Danielson H, Kokkola A, Kiviluoto T, Sirén J, Louhimo J, Kivilaakso E, Puolakkainen P. Clinical outcome after D1 vs D2-3 gastrectomy for treatment of gastric cancer. Scand J Surg 2007; 96: 35-40 [PMID: 17461310]

72 Díaz de Liaño A, Yárnoz C, Artieda C, Aguilar R, Viana S, Artajona A, Ortiz H. Results of R0 surgery with D2 lymphadenectomy for the treatment of localised gastric cancer. Clin Transl Oncol 2009; 11: 178-182 [PMID: 19293056]

73 Putchakayala K, Difronzo LA. D2 lymph node dissection improves staging in patients with gastric adenocarcinoma. Am Surg 2011; 77: 1326-1329 [PMID: 22127080]

74 Otsuji E, Kuriu Y, Ichikawa D, Ochiai T, Okamoto K, Hagiwara A, Yamagishi H. Efficacy of prophylactic extended lymphadenectomy with gastrectomy for patients with node-negative advanced gastric carcinoma. Hepatogastroenterology 2008; 55: 755-759 [PMID: 18613448]

75 Kikuchi S, Kurita A, Natsuya K, Sakuramoto S, Kobayashi N, Shimao H, Kakita A. First drainage lymph node(s) in gastric cancer: analysis of the topographical pattern of lymph node metastasis in patients with pN-1 stage tumors. Anticancer Res 2003; 23: 601-604 [PMID: 12680154]

76 Nashimoto A, Nakajima T, Furukawa H, Kitamura M, Kinoshita T, Yamamura Y, Sasako M, Kunii Y, Motohashi H, Yamamoto S; Gastric Cancer Surgical Study Group, Japan Clinical Oncology Group. Randomized trial of adjuvant chemotherapy with mitomycin, Fluorouracil, and Cytosine arabinoside followed by oral Fluorouracil in serosa-negative gastric cancer: Japan Clinical Oncology Group 9206-1. J Clin Oncol 2003; 21: 2282-2287 [PMID: 12805327 DOI: 10.1200/JCO.2003.06.103]

77 Yoshikawa T, Tsuburaya A, Kobayashi O, Sairenji M, Motohashi H, Noguchi Y. Is D2 lymph node dissection necessary for early gastric cancer? Ann Surg Oncol 2002; 9: 401-405 [PMID: 11986193]

78 Viste A, Haùgstvedt T, Eide GE, Søreide O. Postoperative complications and mortality after surgery for gastric cancer. Ann Surg 1988; 207: 7-13 [PMID: 3337564 DOI: 10.1097/00000658-198801000-00003]

79 Wu CW, Hsiung CA, Lo SS, Hsieh MC, Chen JH, Li AF, Lui WY, Whang-Peng J. Nodal dissection for patients with gastric cancer: a randomised controlled trial. Lancet Oncol 2006; 7: 309-315 [PMID: 16574546]

80 Biffi R, Chiappa A, Luca F, Pozzi S, Lo Faso F, Cenciarelli S, Andreoni B. Extended lymph node dissection without routine spleno-pancreatectomy for treatment of gastric cancer: low morbidity and mortality rates in a single center series of 250 patients. J Surg Oncol 2006; 93: 394-400 [PMID: 16550575 DOI: 10.1002/jso.20495]

81 Sano T, Sasako M, Yamamoto S, Nashimoto A, Kurita A, Hiratsuka M, Tsujinaka T, Kinoshita T, Arai K, Yamamura Y, Okajima K. Gastric cancer surgery: morbidity and mortality results from a prospective randomized controlled trial comparing D2 and extended para-aortic lymphadenectomy-Japan Clinical Oncology Group study 9501. J Clin Oncol 2004; 22: 2767-2773 [DOI: 10.1200/JCO.2004.10.184]

82 Degiuli M, Sasako M, Ponti A; Italian Gastric Cancer Study Group Morbidity and mortality in the Italian Gastric Cancer Study Group randomized clinical trial of D1 versus D2 resection for gastric cancer. Br J Surg 2010; 97: 643-649 [PMID: 20186890 DOI: 10.1002/bjs.6936]

83 Fleming I, Cooper J, Henderson D. AJCC cancer staging manual. 5th ed. New York: Springer, 1997
84 Leslie H Sobin, Christian Wittekind. UICC: TNM Classification of. 6th ed. New York, NY, Wiley-Liss, 2010
85 Lee HK, Yang HK, Kim WH, Lee KU, Choe KJ, Kim JP. Influence of the number of lymph nodes examined on staging of gastric cancer. Br J Surg 2001; 88: 1408-1412 [PMID: 11578301]

86 Ichikura T, Ogawa T, Chochi K, Kawabata T, Sugasawa H, Mochizuki H. Minimum number of lymph nodes that should be examined for the International Union Against Cancer/American Joint Committee on Cancer TNM classification of gastric carcinoma. World J Surg 2003; 27: 330-333 [PMID: 12607061 DOI: 10.1007/s00268-002-6730-9]

87 Barbour AP, Rizk NP, Gonen M, Tang L, Bains MS, Rusch VW, Coit DG, Brennan MF. Lymphadenectomy for adenocarcinoma of the gastroesophageal junction (GEJ): impact of adequate staging on outcome. Ann Surg Oncol 2007; 14: 306-316 [PMID: 17091329 DOI: 10.1245/s10434-006-9166-x]

88 Coburn NG. Lymph nodes and gastric cancer. J Surg Oncol 2009; 99: 199–206 [PMID: 19142901 DOI: 10.1002/jso.21224]

89 Hundahl SA. Staging, stage migration, and patterns of spread in gastric cancer. Semin Radiat Oncol 2002; 12: 141-149 [PMID: 11979415 DOI: 10.1053/srao.2002.30816]

90 Deng JY, Liang H, Sun D, Pan Y, Zhang RP, Wang BG, Zhan HJ. Outcome in relation to numbers of nodes harvested in lymph node-positive gastric cancer. Eur J Surg Oncol 2009; 35: 814-819 [PMID: 19111430 DOI: 10.1016/j.ejso.2008.11.007]

91 Scartozzi M, Galizia E, Graziano F, Catalano V, Berardi R, Baldelli AM, Testa E, Mari D, Silva RR, Cascinu S. Over-DI dissection may question the value of radiotherapy as a part of an adjuvant programme in high-risk radically resected gastric cancer patients. Br J Cancer 2005; 92: 1051-1054 [PMID: 15770210]

92 Estes NC, MacDonald JS, Touijer K, Benedetti J, Jacobson J. Inadequate documentation and resection for gastric cancer in the United States: a preliminary report. Am Surg 1998; 64: 680-685 [PMID: 9655282]

93 Xu D, Huang Y, Geng Q, Guan Y, Li Y, Wang W, Yuan S, Sun X, Chen Y, Li W, Zhou Z, Zhan Y. Effect of lymph node number on survival of patients with lymph node-negative gastric cancer according to the 7th edition UICC TNM system. PLoS One 2012; 7: e38681 [PMID: 22723875 DOI: 10.1371/journal.pone.0038681]

94 Ogino S, Nosho K, Irahara N, Shima K, Baba Y, Kirkner GJ, Mino-Kenudson M, Giovannucci EL, Meyerhardt JA, Fuchs CS. Negative lymph node count is associated with survival of colorectal cancer patients, independent of tumoral molecular alterations and lymphocytic reaction. Am J Gastroenterol 2010; 105: 420-433 [PMID: 19809407 DOI: 10.1038/ajg.2009.578]

95 Ampil FL, Caldito G, Ghali GE, Baluna RG. Does the negative node count affect disease-free survival in early-stage oral cavity cancer? J Oral Maxillofac Surg 2009; 67: 2473-2475 [PMID: 19837320 DOI: 10.1016/j.joms.2009.04.126]

96 Huang CM, Lin JX, Zheng CH, Li P, Xie JW, Lin BJ. Effect of negative lymph node count on survival for gastric cancer after curative distal gastrectomy. Eur J Surg Oncol 2011; 37: 481-487 [PMID: 21371852 DOI: 10.1016/j.ejso.2011.01.012]

97 Huang JY, Xu YY, Li M, Sun Z, Zhu Z, Song YX, Miao ZF, Wu JH, Xu HM. The prognostic impact of occult lymph node metastasis in node-negative gastric cancer: a systematic review and meta-analysis. Ann Surg Oncol 2013; 20: 3927-3934 [PMID: 23892524 DOI: 10.1245/s10434-013-3021-7]

98 Hartgrink HH, van de Velde CJ. Status of extended lymph node dissection: locoregional control is the only way to survive gastric cancer. J Surg Oncol 2005; 90: 153-165 [PMID: 15895448 DOI: 10.1002/jso.20222]

99 Kim JJ, Song KY, Hur H, Hur JI, Park SM, Park CH. Lymph node micrometastasis in node negative early gastric cancer. Eur J Surg Oncol 2009; 35: 409-414 [PMID: 18573635 DOI: 10.1016/j.ejso.2008.05.004]

100 Saito H, Osaki T, Murakami D, Sakamoto T, Kanaji S, Ohro S, Tatebe S, Tsujitani S, Ikeguchi M. Recurrence in early gastric cancer--presence of micrometastasis in lymph node of node negative early gastric cancer patient with recurrence. Hepatogastroenterology 2007; 54: 620-624 [PMID: 17523336]

101 Endo K, Kohnoe S, Okamura T, Haraguchi M, Nishiyama K, Toh Y, Baba H, Maehara Y. Evaluation of endoscopic mucosal resection and nodal micrometastasis in pN0 submucosal gastric cancer. Oncol Rep 2005; 13: 1059-1063 [PMID: 15870921]

102 Fukagawa T, Sasako M, Shimoda T, Sano T, Katai H, Saka M, Mann GB, Karpeh M, Coit DG, Brennan MF. The prognostic impact of isolated tumor cells in lymph nodes of T2N0 gastric cancer: comparison of American and Japanese gastric cancer patients. Ann Surg Oncol 2009; 16: 609-613 [PMID: 19137375]

103 Harrison LE, Karpeh MS, Brennan MF. Extended lymphadenectomy is associated with a survival benefit for node-negative gastric cancer. J Gastrointest Surg 1998; 2: 126-131 [PMID: 9834407 DOI: 10.1016/S1091-255X(98)80002-4]

104 Deng J, Liang H, Sun D, Pan Y, Liu Y, Wang D. Extended lymphadenectomy improvement of overall survival of gastric cancer patients with perigastric node metastasis. Langenbecks Arch Surg 2011; 396: 615-623 [PMID: 21380618 DOI: 10.1007/s00423-011-0753-3]

105 Isozaki H, Tanaka N, Okajima K. General and specific prognostic factors of early gastric carcinoma treated with curative surgery. Hepatogastroenterology 1999; 46: 1800-1808 [PMID: 10430349]

106 Miyashiro I. What is the problem in clinical application of sentinel node concept to gastric cancer surgery? J Gastric Cancer 2012; 12: 7-12 [PMID: 22500258 DOI: 10.5230/jgc.2012.12.1.7]

P-Reviewers: Arsenijevic T, Herbella FAM, Shimada H, Tagaya N, Tez M S-Editor: Ma YJ L-Editor:  E-Editor:
PAGE  
2

