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Abstract 
aim: To identify the unfavorable subset of patients with stage IB gastric cancer. 
Methods: Overall survival (OS) rates were examined in 103 patients with stage IB (T1N1M0 and T2N0M0) gastric cancer between January 2000 and December 2011. Univariate and multivariate analyses were performed to identify risk factors using a Cox proportional hazards model. 
Results: The OS rates of the patients with T1N1 and T2N0 cancer were 89.2% and 94.1% at 5-years. Both univariate and multivariate analyses demonstrated that tumor location was the only significant prognostic factor. The OS rates were 81.8% at 5-years when the tumors were located in the upper third of the stomach and were 95.5% at 5-years when the tumors were located in the middle or lower third of the stomach (p = 0.0093). 
Conclusion: These data may suggest that the tumor location is associated with the survival in patients with stage IB gastric cancer. 
© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.
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Introduction 

Gastric cancer is the fourth most common malignant disease and the second most frequent cause of cancer-related death worldwide[1]. East Asia is the lesion with the highest occurrence of gastric cancer. By a mass-screening program or a progress of examination, stage 1 gastric cancer has increased up to 50% over the past two decades in Japan and South Korea[2].
Stage I gastric cancer was divided into IA and IB according to the third English edition of the Japanese classification of gastric carcinoma. Five-year survival rate was reportedly 95.1% in stage IA and 88.9% in stage IB only by surgery alone (90.2% in T2N0 and 87.6% in T1N1)[3]. Standard treatment for stage I is defined as surgery alone according to Japanese gastric cancer treatment guidelines[4]. Although the prognosis of stage IB is excellent, some patients recur even after curative surgery. Once recurrence is occur, the prognosis is limited, up to almost 1 year[5, 6]. 
As the result of the Adjuvant Chemotherapy Trial of TS-1 for Gastric Cancer (ACTS-GC) phase III trial, S-1 became the first anti-cancer drug to have efficacy as adjuvant chemotherapy for stages 2 and 3 after curative gastrectomy for gastric cancer[7]. In an updated results of ACTS-GC phase III trial, the 5-year overall survival of stage 2 was 71.3% in the surgery alone group but reached to 84.2% in the S-1 group[8]. In the subset analyses, hazard ratio was lower in stage 2 than stage 3 and in node-negative disease than node-positive. Thus, S-1 would be more effective especially for relatively early disease. If we know which patients of stage IB recur after surgery, S-1 could prevent the recurrence. However, prognostic factor of stage IB has not been fully clarified yet. The aim of the present study was to identify the unfavorable subset of patients with stage IB gastric cancer.
MATERIALS AND METHODS

Patients

The patients were selected from the prospective database of the Kanagawa Cancer Center, Department of Gastrointestinal Surgery, Yokohama, Japan, according to the following criteria: (1) the patients had a diagnosis of histologically-proven gastric adenocarcinoma; (2) the patients underwent curative resection for gastric cancer as a primary treatment between January 2000 and December 2011; (3) the patients with stage IB (T1N1M0 or T2N0M0) disease were diagnosed pathologically according to the third English edition of the Japanese classification of gastric carcinoma[9]; and (4) the patients did not receive any adjuvant chemotherapy after surgery. 

Surgery and follow up

All patients underwent total or distal gastrectomy with D1+ or D2 lymph node dissection in accordance with the Japanese gastric cancer treatment guidelines published in 2010 (ver. 3)[4]. In distal gastrectomy, resected nodes included # 1, 3, 4sb, 4d, 5, 6, 7, 8a, and 9 by D1+ and additional #11p and 12a by D2. In total gastrectomy, resected nodes included # 1, 2, 3, 4sa, 4sb, 4d, 5, 6, 7, 8a, 9, and 11p by D1+ and additional #10, 11d, and 12a by D2. In principal, D1+ lymphadenectomy was indicated for patients with cT1N0 tumors other than those for whom endoscopic mucosal resection or endoscopic submucosal dissection were recommend. D2 lymphadenectomy was indicated for patients with potentially curable T2-T4 tumors, as well as for those with cT1N+ tumors.
The patients received follow-up visits at outpatient clinics. Hematological tests and physical examinations were performed at least every three months for five years after surgery. CEA and CA19-9 tumor marker levels were checked at least every three months for five years. The patients underwent a computer tomography examination every six months during the first three years after surgery, and then every year until five years after surgery. The patients who received distal gastrectomy underwent an endoscopic examination every year for five years after the surgery.
Evaluation and statistical analyses

The staging and clinicopathological characteristics are based on the third English edition of Japanese classification of gastric carcinoma[9]. The overall survival (OS) was defined as the period between the surgery and the occurrence of death. The data for the patients who did not experience an event were treated as censored cases on the date of the final observation. 
The OS curves were calculated using the Kaplan-Meier method and compared by the log-rank test. Cox’s proportional hazard model was used to perform univariate and multivariate analyses. The survival data were obtained from hospital records or from the city registry system. A P value of < 0.05 was defined to be statistically significant. The SPSS software package (v11.0J Win, SPSS, Chicago, IL, United States) was used for all statistical analyses.

RESULTS

Between January 2000 and December 2011, a total of 106 patients underwent surgical resection and were diagnosed with pathological Stage IB gastric cancer. The details of the Stage IB patients are shown in Figure 1. Among these patients, 103 were eligible for the present study. Three patients were excluded from the study because they received postoperative adjuvant chemotherapy. The patients’ median age was 64 years (range 34 to 86 years). Sixty-five patients were male and 38 were female. The pathological stage was classified to be T1N1 in 45 patients and T2N0 in 58 patients. Table 1 showed the patients characteristics between T1N1 group and T2N0 group. Fifty-four patients received D1+ lymph nodes resection and 52 patients did D2 lymph nodes resection. The median follow-up period was 49.1 mo (range 2.7 to 103.6 mo). None of the patients died within 30 d after surgery. Two patients were lost from follow up. Five patients died from recurrence during the study period. Among 5 patients, lymph node metastasis was observed in 3 patients and liver metastasis in 2 patients.　
The OS rates of the patients with T1N1 and T2N0 were 92.7% and 96.5% at 3-years, 89.2% and 94.1% at 5-years, respectively (Figure 2A). There is no significant difference between the two groups (p = 0.6738). Therefore, we grouped the patients with T1N1 and T2N0 disease together. Then, the further prognostic analyses were focused on the patients with stage T1N1 and T2N0 cancer. When the OS rates were stratified according to each clinical factor, a marginal difference was observed in the tumor location (Table 2). Each clinicopathological factor was categorized as shown in Table 3 and analyzed for prognostic significance. Both univariate and multivariate analyses of the OS rates demonstrated that tumor location was the only significant prognostic factor (Table 3). The OS rates were 87.3% at 3-years and 81.8% at 5-years when the tumors were located at the upper third of the stomach and were 95.5% at 3-years and 95.5% at 5-years when the tumors were located at the middle or lower third of the stomach (p = 0.0093) (Figure 2B). More, the recurrence was observed in 3 patients who had tumors located at the upper third of the stomach and in 2 patients with tumors located at the middle or lower third of the stomach.
DISCUSSION

The present study identified a subset of patients with Stage IB gastric cancer who had unfavorable outcomes. We found that the patients with stage T1N1 and T2N0 cancer had similar outcomes. Therefore, we grouped the patients with T1N1 and T2N0 disease together. The further prognostic analyses were focused on the patients with stage T1N1 and T2N0 cancer. In this study, the survival rates of the patients with stage IB cancer were clearly associated with tumor location. When the tumors were located in the upper third of the stomach, the 5-year OS rate was only 81.8% which was poorer than 84.2% of stage 2　patients who received S-1 adjuvant chemotherapy[8]. Thus, surgery alone may not be justified for stage IB when the tumors are located at the upper third of the stomach. According to the subset analysis of the ACTS-GC, S-1 was much more effective against Stage II than Stage IIIA or Stage IIIB cancers[7]. Considering that S-1 was more effective, especially for relatively early disease, adjuvant S-1 could be option for these patients. Some authors have reported the significance of the tumor location in terms of the prognosis of gastric cancer. For example, Piso et al. evaluated 532 patients with gastric cancer, and reported that the long-term survival was worse in patients with proximal disease than in those with distal tumors[10]. The proximal stomach is a predominant site for the undifferentiated type tumors, which have a tendency to have a poorer prognosis than differentiated type tumors. Anatomically, the lymphatic drainage is complex, and tumors located in this region can metastasize to almost all lymph nodes except #5. Curative surgery for proximal tumors is D2 total gastrectomy with splenectomy, which is more invasive than that for distal cancer. Although the precise mechanism is unclear, multiple factors, including those described above, could explain why the patients with proximal tumors had a poorer survival.
Yokoyama et al[11] previously demonstrated that undifferentiated-type adenocarcinoma was the only risk factor for the recurrence of stage IB gastric cancer. However, there were some differences in the present study and Yokoyama’s study. First, the evaluation of the staging was different. We classified the stage by the third English edition of the Japanese Classification of Gastric Carcinoma, while the previous study used the second English edition of the Japanese Classification of Gastric Carcinoma. The previous study included T3N0 and T1N2 cancers, which are now classified as stage IIA. Ahn analyzed the stage-specific survival using the third English edition of the Japanese Classification of Gastric Carcinoma, and reported that the five-year survival was 88.9% for stage IB (90.2% in T1N1 and 87.6% in T2N0, respectively) and 83.1% for stage IIA (84.0% in T1N2 and 82.1% in T3N0, respectively)[3]. Thus, the survival was worse in the latter cases than in the former. Second, the previous study included the patients who received adjuvant chemotherapy in the analysis. Adjuvant chemotherapy could have affected the survival[12, 13].
There are some limitations in this study. First, this is a retrospective single center study with a small sample size. Our findings could be observed by chance only in this series. More, age or lymphatic invasion, which was marginally significant in the present study, might become significant by increasing the number of patients or by extending the follow-up period. The only way to draw a definite conclusion is to collect recent data from many hospitals. However, our data help to clarify which parameters should be included in such a study. Therefore, we believe that our study will have an important clinical impact. Second, there is time bias in this study. The data collects between 2000 and 2010 in the present study. Surgical procedures and perioperative care are changed. For example, the patients received two types of perioperative care, including conventional care before May 2009 and enhanced recovery after surgery after June 2009[14]. These might affect our results.

In conclusion, our data may suggest that the tumor location is associated with the survival in patients with stage IB gastric cancer. Because our study was a retrospective single-center study with a small sample size, a prospective multi-center study is necessary to confirm whether the patients with stage IB gastric tumors located in the upper third of the stomach have a poorer survival than those with tumors in other locations.
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Figure 1 Flow diagrams and the details of the 106 patients diagnosed with Stage IB cancer according to the third English edition of the Japanese classification of gastric cancer.
Figure 2 overall survival curves. A: overall survival curves in patients with stage T1N1M0 and stage T2N0M0 gastric cancer; B: overall survival curves in patients with pathological tumors with tumor in upper third of the stomach and tumor in middle and lower third of the stomach.
Table 1 Comparison of patient’s characteristics between pT1N1M0 group and pT2N0M0 group
	Characteristics
	pT1N1M0 group
	pT2N0M0 group
	P value

	
	(n = 45)
	(n = 58)
	

	Age (yr)
	
	
	0.433

	< 70
	32
	37
	

	70 <
	13
	21
	

	Gender
	
	0.510

	Male
	30
	35
	

	Female
	15
	23
	

	Performance status (ECOG)
	
	0.208

	0
	45
	56
	

	1
	0
	2
	

	Site of tumor
	
	
	0.719

	Upper third

	11
	16
	

	Middle third
	24
	22
	

	Lower third

	10
	20
	

	Maximal tumor diameter (mm)
	
	0.281

	≤ 20

	7
	4
	

	20 <, ≤40
	22
	27
	

	40 <
	16
	27
	

	Histological type
	
	
	0.931

	Differentiated
	19
	24
	

	Undifferentiated
	26
	34
	

	Lymphatic invasion
	
	0.010

	Negative
	26
	47
	

	Positive
	19
	11
	

	Vascular invasion
	
	0.256

	Negative
	32
	35
	

	Positive
	13
	23
	


Table 2 Comparison of recurrence free survival rate by patient’s characteristics 
	Characteristics
	No. of patients
	3-yr rate
	5-yr rate
	P value

	Age (yr)
	
	
	
	0.0637

	< 70
	69
	97.0%
	94.7%
	

	70 ≤
	34
	89.7%
	85.2%
	

	Gender
	
	
	
	0.1512

	Female
	38
	100%
	95.2%
	

	Male
	65
	91.8%
	89.8%
	

	Tumor location
	
	
	
	0.0565

	L
	29
	91.7%
	91.7%
	

	M
	47
	97.7%
	97.7%
	

	U
	27
	88.8%
	84.1%
	

	Pathological tumor diameter (mm)
	
	0.6106

	≤ 20
	11
	90.9%
	90.9%
	

	20 <, ≤ 40
	49
	95.1%
	91.8%
	

	40 <
	43
	95.1%
	91.8%
	

	Histological type
	
	
	
	0.4419

	Differentiated
	43
	92.5%
	92.5%
	


	Undifferentiated
	60
	94.6%
	91.0%
	

	Number of lymph node metastasis
	
	0.9013

	0
	58
	94.1%
	94.1%
	

	1
	33
	93.4%
	89.1%
	

	2
	12
	90.9%
	90.9%
	

	Lymphatic invasion
	
	
	0.1645

	Negative
	73
	95.4%
	93.2%
	

	Positive
	30
	89.3%
	89.3%
	

	Vascular invasion
	
	
	0.7861
	

	Negative
	67
	93.3%
	93.3%
	

	Positive
	36
	93.5%
	89.0%
	


Table 3 Uni- and multivariate Cox proportional hazards analysis of clinicopathological factors 
	Characteristics
	Number
	Univariate
	Multivariate

	
	
	OR
	95%CI
	P value
	OR
	95%CI
	P value

	Age(years)
	
	
	
	0.078
	
	
	

	< 70
	69
	1.000
	
	
	
	
	

	70 ≤
	34
	3.147
	0.879-11.271
	
	
	
	

	Gender
	
	
	
	0.186
	
	
	

	Female
	38
	1.000
	
	
	
	
	

	Male
	65
	4.118
	0.506-33.527
	
	
	
	

	Tumor location
	
	
	
	0.018
	
	
	0.018

	M or L
	76
	1.000
	
	
	1.000
	
	

	U
	27
	5.273
	1.326-20.969
	
	5.273
	1.326-20.969
	

	Pathological tumor diameter (mm)
	
	0.874
	
	
	

	≤ 40
	60
	1.000
	
	
	
	
	

	40 <
	43
	1.123
	0.268-4.704
	
	
	
	

	Histological type
	
	
	
	0.482
	
	
	

	Differentiated
	43
	1.000
	
	
	
	
	

	Undifferentiated
	60
	1.608
	0.428-6.041
	
	
	
	

	Number of lymph node metastasis
	
	0.902
	
	
	

	0
	58
	1.000
	
	
	
	
	

	1
	33
	1.293
	0.287-5.830
	
	
	
	

	2
	12
	1.563
	0.169-14.495
	
	
	
	

	Lymphatic invasion
	
	
	0.177
	
	
	

	Negative
	73
	1.000
	
	
	
	
	

	Positive
	30
	2.369
	0.674-8.512
	
	
	
	

	Vascular invasion
	
	
	0.786
	
	
	

	Negative
	67
	1.000
	
	
	
	
	

	Positive
	36
	1.192
	0.334-4.253
	
	
	
	


3

