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Abstract

AIM: To analyze the relationship between lymph node metastasis and clinical pathology of early gastric cancer (EGC) in order to provide criteria for a feasible endoscopic therapy.

METHODS: Clinical data of the 525 EGC patients who underwent surgical operations between January 2009 and March 2014 in the West China Hospital of Sichuan University were analyzed retrospectively. Clinical pathological features were compared between different EGC patients with or without lymph node metastasis, and investigated by univariate and multivariate analyses for possible relationships with lymph node metastasis.

RESULTS: Of the 2913 patients who underwent gastrectomy with lymph node dissection, 529 cases were pathologically proven to be EGC and 525 cases were enrolled in this study, excluding 4 cases of gastric stump carcinoma. Among 233 patients with mucosal carcinoma, 43 (18.5%) had lymph node metastasis. Among 292 patients with submucosal carcinoma, 118 (40.4%) had lymph nodemetastasis. Univariate analysis showed that gender, tumor size, invasion depth, differentiation type and lymphatic involvement correlated with a high risk of lymph node metastasis. Multivariate analysis revealed that gender (OR = 1.649, 95%CI: 1.091-2.492, P = 0.018), tumor size (OR = 1.803, 95%CI: 1.201-2.706, P = 0.004), invasion depth (OR = 2.566, 95%CI: 1.671-3.941, P = 0.000), histological differentiation (OR = 2.621, 95%CI: 1.624-4.230, P = 0.000) and lymphatic involvement (OR = 3.505, 95%CI: 1.590-7.725, P = 0.002) were independent risk factors for lymph node metastasis. Comprehensive analysis showed that lymph node metastasis was absent in patients with tumor that was limited to the mucosa, size ≤ 2 cm, differentiated and without lymphatic involvement.

CONCLUSION: We propose an endoscopic therapy for EGC that is limited to the mucosa, size ≤ 2 cm, differentiated and without lymphatic involvement.
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Core tip: Early gastric cancer (EGC) is defined as invasive gastric cancer that invades no more deeply than the submucosa, irrespective of lymph node metastasis. Gastrectomy/endoscopic resection can be used for the treatment of patients meeting appropriate criteria. In this study, we retrospectively evaluated the relationship between lymph node metastasis and clinical pathological features of 525 EGC cases. Univariate and multivariate analyses were applied to confirm the risk factors for lymph node metastasis, and to establish indications for a feasible individualized endoscopic therapy for EGC.

INTRODUCTION

Early gastric cancer (EGC) is defined by the Japanese Society of Gastroenterological Endoscopy as invasive gastric adenocarcinoma confined to the mucosa or submucosa, irrespective of lymph node metastasis (T1, any N)[1]. Worldwide, gastrectomy remains the most widely used approach for the treatment of EGC, and the 5-year survival rate of patients who undergo curative surgery exceeds 90%[2]. Hence, it is important to detect and treat the cancer at early stage. In recent years, with the constant development of new endoscopy technology, such as chromoendoscopy, magnifying endoscopy, endoscopic ultrasonography (EUS) and the improvement of endoscopic diagnosis, more and more EGC are detected and accurately diagnosed[3]. Approximately 50% of gastric cancer cases currently found in Japan ar eat early stage, while in China, less than 10% of EGC is diagnosed[4]. The percentage has been gradually improving recently[5]. Meanwhile, minimally invasive techniques, especially endoscopic mucosal resection (EMR) and endoscopic submucosal dissection (ESD) for EGC, have dramatically grown. Compared with traditional radical surgical procedure, endoscopic treatment has many unique features, including being equally effective, less invasive, and having fewer complications and faster postoperative recovery, which make it possibly a better option for EGC patients[6,7]. For EGC with lymph node metastasis, however, EMR and ESD are not ideal since they are unable to remove lymph nodes and thus achieve a radical cure effect. So accurate judgment of lymph node metastasis in patients with EGC is very important for the selection of appropriate therapy and prognosis of patients[8]. This study retrospectively analyzed the clinical data of 525 patients with EGC who underwent gastrectomy with lymph node dis​section in our hospital over the last five years. The purpose is to evaluate the relationship between lymph node metastasis and clinical pathological features of EGC, and to propose criteria for feasible individualized endoscopic therapy.

MATERIALS AND METHODS
Patient characteristics

We collected 2913 cases of patients who underwent gastrectomy with lymph node dissection at West China Hospital of Sichuan University between January 2009 and March 2014. Of these, 529 cases were patho​logically proven to be EGCs. A total of 525 cases were enrolled in this study, excluding 4 cases of gastric stump carcinoma. Patient characteristics, including age and gender, were collected. In addition, information on tumor size, histological type, invasion depth, ulceration and lymphatic invasion was also retrieved from medical records.

Methods

According to the 7th edition of Tumor-Node-Metastasis stage criteria by the American Joint Committee on Cancer, we subdivided EGC into: T1a-invasion of lamina propria or muscularis mucosae; T1b-invasion of submucosa[9]. The depth of tumor invasion was classified as mucosa (T1a) and submucosa carcinoma (T1b). The maximum diameter of tumor was recorded as tumor size according to the operation records and pathologic description. Tumor histology was classified into two groups according to Japanese classification of gastric carcinoma: the differentiated group, which included papillary adenocarcinoma and well or moderately differentiated adenocarcinoma; and the undifferentiated group, which included poorly differentiated adenocarcinoma, mucinous, and signet ring cell carcinoma[10]. Associations between lymph node metastasis and clinical pathological features were assessed by univariate (Table 1) and multivariate (Table 2) analyses, and the lymph node metastasis status of T1a tumors according to gender, tumor size, histological differentiation and lymphatic involvement was analyzed (Table 3).

Statistical analysis

All the data were analyzed with SPSS 22.0 statistics software (Chicago, IL, United States). Univariate analysis was performed by 2 test (or Fisher’s exact test when appropriate) to compare the clinicopa​thological factors between patients with and without lymph node metastasis. Significant factors noted by univariate analysis were subsequently entered into a multivariate logistic regression model to assess the independent risk factors for lymph node metastasis. OR and 95%CI were calculated, and statistical significance was established at P < 0.05.

RESULTS

Univariate analysis of risk factors for lymph node metastasis

Among the 525 patients with EGC, 161 (30.7%) were shown to have lymph node metastasis and 364 (69.3%) had no lymph node metastasis. This study included 233 mucosal carcinomas and 292 submucosal carcinomas. Among 233 patients with mucosal carcinoma, 43 (18.5%) had lymph node metastasis. Among 292 patients with submucosal carcinoma, 118 (40.4%) had lymph node metastasis. The relationship between lymph node metastasis and various clinicopathological factors was analyzed first by 2 test (Table 1). Female gender (P = 0.008), tumor size > 2 cm (P = 0.000), invasion depth (submucosal invasion) (P = 0.000), undifferentiated histology (P = 0.000) and presence of lymphatic involvement (P = 0.000) were significantly associated with a higher rate of lymph node metastasis. In contrast, no significant relationship between lymph node metastasis and age or ulceration was found.

Multivariate analysis of risk factors for lymph node metastasis

Using multivariate analysis, we found that all five risk factors identified above demonstrated significant correlation with lymph node metastasis. Specifically, female gender (OR = 1.649, 95%CI: 1.091-2.492, P = 0.018), tumor size > 2 cm (OR = 1.803, 95%CI: 1.201-2.706, P = 0.004), submucosal invasion (OR = 2.566, 95%CI: 1.671-3.941, P = 0.000), histological differentiation (OR = 2.621, 95%CI: 1.624-4.230, P = 0.000) and presence of lymphatic involvement (OR = 3.505, 95%CI: 1.590-7.725, P = 0.002) were found to be significantly and independently related to lymph node metastasis by multivariate logistic regression analysis (Table 2).

Comprehensive analysis of T1a tumors for lymph node metastasis

According to four independent factors including gender, tumor size, lymphatic involvement and histological differentiation, we analyzed 233 cases of T1a tumor.Table 3 shows that lymph node metastasis could not be found in patients with tumor that was limited to the mucosa, size ≤ 2 cm, differentiated and without lymphatic involvement, irrespective of the gender.

DISCUSSION

For low risk of lymph node metastasis in EGC which has en bloc resection, EMR or ESD has become the first choice of treatment[5]. How to accurately predict lymph node metastasis of EGC in the early stage is the main problem, which determines whether ESD/EMR treatment can be chosen. Clinically, we usually use EUS, a combination of endoscopy and ultrasound to obtain images of the gastrointestinal (GI) tract and adjacent structures[11], and/or spiral computed tomography (CT) as major screening methods for lymph node metastasis of EGC in preoperative assessment[12]. For the use of EUS in the preoperative determination of lymph node status in patients with gastric cancer can have a significant impact on patient management[13]. Although the specificity to predict lymph node metastasis is as high as 96.3%, the sensitivity of EUS is only 66.7%[14]. Moreover, the accuracy of EUS dependents on the diameter size of metastasis lymph nodes and the technique of operators[14]. The specificity and sensitivity of spiral CT in the diagnosis of lymph node metastasis are 65% and 75%, respectively[15]. Additionally, it is difficult to distinguish the metastasis lymph nodes from small normal lymph nodes by spiral CT, although it has certain clinical value for EGC[13]. As the supplement of EUS and spiral CT, clinical pathology is one of the effective methods to determine lymph node metastasis in EGC[16]. 

The reported rates of lymph node metastasis were 2.6%-4.8% for mucosal carcinoma and 16.5%-23.6% for submucosal carcinoma[17]. However, our data showed that the positive rates of lymph node metastasis in mucosal and submucosal lesions were 18.5% and 40.4%, respectively. This difference may be due to the limitations of our sample collection. We simply retrospectively analyzed radical surgery patients as the research subjects over the most recent five-year period. It should be noted that some EGC patients, who were judged without lymph node metastasis by EUS/spiral CT, received ESD/EMR treatment instead of surgery. These patients were excluded from our study, which might lead to the high positive rates of lymph node metastasis.

Many studies have evaluated the risk of lymph node metastasis in gastric cancer. For example, Lim et al[8] found that tumor size, invasion depth and lymphatic involvement were closely related to lymph node metastasis in EGC. In addition, Ye et al[18] and Abe et al[19] reported that histological differentiation and gender were independent risk factors for lymph node metastasis in EGC. Consistent with these reports, in our study involving 525 patients and univariate/multivariate analyses, we found that tumor size, invasion depth, lymphatic involvement, histological differentiation and gender were independent risk factors for lymph node metastasis. 

Multivariate analysis found that the risk of lymph node metastasis in EGC patients differed according to tumor size and invasion depth: tumor size > 2 cm had 1.803 times (95%CI: 1.201-2.706) greater risk than tumor size ≤ 2 cm; submucosal carcinoma had 2.566 times (95%CI: 1.671-3.941) greater risk than mucosa carcinoma. These data are consistent with previous reports that tumor size and invasion depth are considered to be independent risk factors for lymph node metastasis[20,21]. Specifically, when the tumor is larger than 2 cm in diameter and infiltrates into the submucosa, the risk for lymph node metastasis increases significantly. It would be better to choose surgery instead of endoscopic therapy[22]. Multivariate analysis also found that the risk for lymph node metastasis was 3.505 times greater with lymphatic invasion. Liu et al[23] and Nakamura et al[24] analyzed 188 cases and 73 cases of EGC respectively, and reported that lymphatic involvement was an independent risk factor for lymph node metastasis in EGC, which was consistent with our conclusion.

We found that histological differentiation was significantly correlated with lymph node metastasis. Undifferentiated EGC had a much higher risk than differentiated EGC in lymph node metastasis. Ye et al[18] previously reported the same conclusion. It should be noted, however, that there has been evidence showing no correlation between histological differentiation and lymph node metastasis for EGC[19,25]. Gotoda et al[26] divided 5265 cases of EGC into mucosal carcinoma and submucosal carcinoma, and analyzed them retrospectively. They reported that lymph node metastasis in mucosal carcinoma was associated with histological differentiation, while there was no clear relationship between lymph node metastasis in submucosal carcinoma and histological differentiation.

We also showed that gender was associated with lymph node metastasis. Females were more likely to have lymph node metastasis than males. This finding was consistent with previous reports that the growth of tumor results from the estrogen produced by women[27,28]. However, the specific biological mechanism remains unclear. Therefore, the specific link between gender and lymph node metastasis for EGC needs to be further examined.

After further analysis of 233 T1a carcinomas based on four independent factors including gender, tumor size, lymphatic involvement and histological differentiation, we propose an endoscopic therapy for T1a carcinoma that is limited to tumor size ≤ 2 cm, differentiated and without lymphatic involvement. In the latest edition of Japanese gastric cancer treatment guidelines, the indications for endoscopic treatment of T1a carcinoma are: tumor size ≤ 2 cm, differentiated and no ulcer[29]. Different from the guidelines, we consider “no lymphatic involvement” rather than “no ulcer” as an indication for endoscopic treatment. Consistent with the reports from Park et al[25] and Sung et al[30], our study revealed that ulceration was not an independent risk factor for lymph node metastasis in EGC. Additionally, ulceration is mainly judged by endoscopy and pathology examinations; both have certain subjective bias. If patients had previously undergone mucosa biopsy, it would be quite difficult to identify primary ulcers from biopsy injuries under the endoscope[31]. So it is difficult to judge precisely whether there are ulcers or not in clinical practice. In addition, gastritis profunda cystica has been alongside EGC and mimicked cancer[32].

In recent years, lymphatic involvement is considered to be the most powerful factor for the prediction of lymph node metastasis in EGC[33,34]. However, there are no effective methods to estimate lymphatic involvement preoperatively. Only through pathologic examination of resection specimens after surgery or endoscopic resection can we identify lymphatic involvement. Therefore, once postoperative specimens of EMR/ESD indicate lymphatic invasion, we should undertake additional surgical procedures as soon as possible, even for T1a patients[34].

In summary, gender, tumor size, invasion depth, histology and lymphatic involvement are significantly correlated with lymph node metastasis. Further studies on the specific links between gender and lymph node metastasis are still needed. Patients with EGC that is limited to the mucosa, tumor size ≤ 2 cm, differentiated and without lymphatic involvement, have low risk for lymph node metastasis. For this kind of EGC, endoscopic therapy, which is safe and as effective as surgery, is proposed and recommended (Figure 1).

COMMENTS

Background

Early gastric cancer (EGC) is defined as invasive gastric cancer that invades no more deeply than the submucosa, irrespective of lymph node metastasis. Treatment modalities for EGC include endoscopic resection, surgery (gastrectomy) and adjuvant therapies. Endoscopic resection, by either endoscopic mucosal resection (EMR) or endoscopic submucosal dissection (ESD), is an option for selected patients with EGC without known lymph node metastasis who meet specific criteria. This study analyzed the predictive factors for lymph node metastasis in EGC, and established an indication for endoscopic treatment for EGC.

Research frontiers

Several studies have attempted to identify risk factors predictive of lymph node metastasis in EGC. Few reports, however, have proposed criteria for endoscopic resection for EGC.

Innovations and breakthroughs

Guidelines for endoscopic therapy remain uncertain in areas outside of Japan and Korea. The authors analyzed clinical pathology of lymph node metastasis in EGC and established a criterion of endoscopic therapy for EGC.

Applications

Endoscopic resection could be an alternative treatment in EGC patients without risk factors for lymph node metastasis.

Terminology

Endoscopic resection (ER) is an endoscopic alternative to surgical resection of mucosal and submucosal neoplastic lesions and intramucosal cancers; EMR: An ER technique providing a minimally invasive treatment for removal of superficial malignancies; ESD: An ER technique using a specialized needle-knife to dissect lesions from the submucosa, which offers the potential to remove mucosal and submucosal tumors en bloc. 

Peer-review

This study analyzed the relationship between lymph node metastasis and clinical pathology of 525 EGC patients who underwent surgical operations. This is a good study about endoscopic therapy for EGC.
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Figure 1  A feasible endoscopic therapy for early gastric cancer. EMR: Endoscopic mucosal resection; ESD: Endoscopic submucosal dissection.
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Table 1  Clinical pathological features of 525 early gastric cancer cases and univariate analysis of risk factors for lymph node metastasis  n (%)


Variables


�
Lymph node metastasis


�
P value


�
�
�
Negative 


(n = 364)�
Positive 


(n = 161)�
�
�
Gender


�
�
�
�
   Male


�
241 (73.5)


�
  87 (26.5)


�
0.008


�
�
   Female


�
123 (62.4)


�
  74 (37.6)


�
�
�
Age (yr)


�
�
�
�
�
   < 60 


�
207 (67.2)


�
101 (32.8)


�
0.208


�
�
   ≥ 60 


�
157 (72.4)


�
  60 (27.6)


�
�
�
Tumor size (cm)


�
�
�
�
�
   ≤ 2


�
202 (76.5)


�
  62 (23.5)


�
0.000


�
�
   > 2


�
162 (62.1)


�
  99 (37.9)


�
�
�
Invasion depth


�
�
�
�
�
   Mucosa (T1a)


�
190 (81.5)


�
  43 (18.5)


�
0.000


�
�
   Submucosa (T1b)


�
174 (59.6)


�
118 (40.4)


�
�
�
Histology


�
�
�
�
�
   Differentiated


�
144 (80.9)


�
  34 (19.1)


�
0.000


�
�
   Undifferentiated


�
220 (63.4)


�
127 (36.6)


�
�
�
Ulceration


�
�
�
�
�
   Present


�
  79 (65.8)


�
  41 (34.2)


�
0.344


�
�
   Absent


�
285 (70.4)


�
120 (29.6)


�
�
�
Lymphatic involvement


�
�
�
�
�
   Present 


�
  11 (33.3)


�
  22 (66.7)


�
0.000


�
�
  Absent


�
353 (71.7)


�
139 (28.3)


�
�
�






Table 2  Multivariate analysis of risk factors of 525 early gastric cancer cases for lymph node metastasis


Variables


�
OR


�
95%CI


�
P value


�
�
Gender (female/male)


�
1.649


�
1.091-2.492


�
0.018


�
�
Tumor size (> 2 cm/≤ 2 cm)


�
1.803


�
1.201-2.706


�
0.004


�
�
Invasion depth (T1b/T1a)


�
2.566


�
1.671-3.941


�
0.000


�
�
Histology 


(undifferentiated/differentiated)�
2.621


�
1.624-4.230


�
0.000


�
�
Lymphaticinvolvement 


(present/absent)�
3.505


�
1.590-7.725


�
0.002


�
�






Table 3  Comprehensive analysis of 233 mucosal carcinomas (T1a) for lymph node metastasis  n (%)


Gender


�
Tumor size (cm)


�
Lymphatic involvement


�
Histology


�
Lymph node metastasis


�
�
�
�
�
�
Negative


�
Positive


�
�
Female (93)


�
≤ 2


�
Absent


�
Differentiated


�
14


�
0 (0)


�
�
�
�
�
Undifferentiated


�
32


�
  8 (20)


�
�
�
�
Present


�
Differentiated


�
  0


�
    1 (100)


�
�
�
�
�
Undifferentiated


�
  0


�
0 (0)


�
�
�
> 2


�
Absent


�
Differentiated


�
  5


�
     1 (16.7)


�
�
�
�
�
Undifferentiated


�
17


�
   15 (46.9)


�
�
�
�
Present


�
Differentiated


�
  0


�
0 (0)


�
�
�
�
�
Undifferentiated


�
  0


�
0 (0)


�
�
Male (140)


�
≤ 2


�
Absent


�
Differentiated


�
36


�
0 (0)


�
�
�
�
�
Undifferentiated


�
31


�
     9 (22.5)


�
�
�
�
Present


�
Differentiated


�
  0


�
0 (0)


�
�
�
�
�
Undifferentiated


�
  1


�
  1 (50)


�
�
�
> 2


�
Absent


�
Differentiated


�
28


�
   2 (6.7)


�
�
�
�
�
Undifferentiated


�
26


�
       6 (18.75)


�
�
�
�
Present


�
Differentiated


�
  0


�
0 (0)


�
�
�
�
�
Undifferentiated


�
  0


�
0 (0)


�
�
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