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ABSTRACT 
Background: Gastric cancer is still an important health issue in Eastern Europe and Middle East, including Turkey, although its prevalence is decreasing in the western world. 

Methods: In order to define the profiles of the patients operated with a diagnosis of gastric cancer in Turkey, a multicenter retrospective study was conducted. 

Results: Six hundred and forty-eight of the 840 patients with complete data in all parameters were included in the analysis. The median follow-up time was 17.16 months (range, 6-143.63 months). Mean Age was  57 ±11.7 (19-85). There was a recurrent disease in 42% of the tumors located at cardia, corpus or antrum, and 86% of diffuse tumors (P<0.0001). The ratio of patients with recurrent disease was greater in stage III and IV tumors (52%) than stage II (29%) and stage I (17%) tumors. There were also greater recurrence ratios in patients with node positive (pN1-3) patients than pN0 tumors, and pT3-4 tumors than pT1 or pT2 tumors, as well. Any recurrence was found in 48% of the tumors with lymphovascular invasion, while in 39% without lymphovascular invasion (P=0.026). A statistically significant difference was found in the recurrence status of patients with positive/ dissected node ratio of <10% and ≥10% (P<0.0001). 

Conclusion: Gastric cancer cases in Turkey are seen at a younger age, and at a higher stage.  Proximal gastric cancer is seen much less than the western series. Prognostic significance of lymphovascular invasion in both univariate, and multivariate analyses is noteworthy
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INTRODUCTION
Gastric cancer is still an important health issue in Far-East, Mid-Asia, and Eastern Europe including Turkey, although its prevalence is decreasing in the western world. Yearly incidence of gastric cancer is about 934.000 cases, comprising about 8.6% of all cancer cases [1]. Among the newly diagnosed cancer cases, gastric cancer ranks the fourth after lung, prostate, and colorectal cancers. Gastric cancer prevalence shows a close relationship with the socioeconomical status of the countries. While it is relatively common in the developing countries, its prevalence is markedly low in developed countries. 


According to Ministry of Health data, gastric cancer is the second most commonly diagnosed tumor among males and females in Turkey [2]. 


Mean age of onset, anatomical localization and clinical course of gastric cancer varies among different geographical regions. In the literature, western type gastric cancer and Asian type gastric cancer have been described. 


Still the standard treatment of choice for early stage gastric cancer is surgical resection. In spite of important phase III studies showing benefits of neoadjuvant and adjuvant therapies to surgery, in many European countries decision to give additional treatment to the cases with early gastric cancers who have R0 surgical borders after D2 dissection is debated. However, despite adequate surgical technique around 30 to 50% of the patients show tumor recurrence in the post operative period. For that reason it is very important to define the characteristics of the excised tumor which carry any prognostic importance.


In order to define the profiles of the patients operated with a diagnosis of gastric cancer in Turkey, and to evaluate the effect of pathological features of the tumor on the recurrence pattern and clinical course of the patients, a multicenter retrospective study was conducted. This study, conducted by the Turkish Oncology Group (TOG), included cases operated with a diagnosis of gastric cancer at 6 sites in Turkey who had at least 6 months of follow-up. 
PATIENTS AND METHODS
Patients with the diagnosis of gastric cancer who had undergone radical surgery from 6 Turkish Oncology Group (TOG) Centers with a minimum of 6 months of follow-up were included in the study. An online form was created and used by the investigators for the collection of the related data. Clinical charts and pathological reports of surgery of the patients were reviewed at each center. Patient and tumor characteristics are shown in Table 1. 

Statistical Analysis
Data analysis was carried out with SPSS statistical software package, version 11.5 for Windows (SPSS, Inc., Chicago, IL). Possible associations between the recurrence status and clinical/ histopathological characteristics were compared using chi-square test as a primary endpoint. The probabilities of overall survival (OS) and disease-free survival (DFS) were determined using the Kaplan-Meier method, and the log-rank test was used to evaluate the differences. OS was calculated from the date of surgery until death from any cause, or censored at last follow-up. DFS was defined as the time from the date of surgery until local or any distant relapse. Univariate and Cox proportional hazards modeling were performed with DFS and OS as the secondary endpoints. To study independent predictors of any recurrence a multivariate stepwise logistic regression model was constructed. The correlation between the status of any recurrence and the clinicopathologic variables were analyzed according to Spearman rank correlation test. Only two-sided results were used. P values of <0.05 were considered to be significant.

RESULTS
The data of 840 patients were collected from 6 TOG centers. Six hundred and forty-eight of the 840 patients with complete data in all parameters were included in the analysis. Patient characteristics including clinicopathologic features are shown in (Table 1). 

The median follow-up time was 17.16 months (range, 6-143.63 months). During follow-up, 204 deaths, 98 locoregional recurrences and 227 distant metastases were recorded. (24 patients were found to have locoregional recurrence and any distant metastasis at the same time). Hepatic metastasis was recorded in 84 patients, pulmonary metastasis in 30 patients, bone metastasis in 36 patients, brain metastasis in 20 patients, peritonitis carcinomatosa in 54 patients, and other metastases (ovarian, skin or soft tissue) in 20 patients (some patients have multiple metastases). The association between clinicopathologic features and any recurrence status is shown in (Table 2). No statistically significant difference was found in the recurrence status for age, gender, tumor size, tumor differentiation and resection size. There was a recurrent disease in 42% of the tumors located at cardia, corpus or antrum, and 86% of diffuse tumors (P<0.0001). The ratio of patients with recurrent disease was greater in stage III and IV tumors (52%) than stage II (29%) and stage I (17%) tumors. There were also greater recurrence ratios in patients with node positive (pN1-3) patients than pN0 tumors, and pT3-4 tumors than pT1 or pT2 tumors, as well. Any recurrence was found in 48% of the tumors with lymphovascular invasion, while in 39% without lymphovascular invasion (P=0.026). A statistically significant difference was found in the recurrence status of patients with positive/ dissected node ratio of <10% and ≥10% (P<0.0001). When the association of clinicopathologic features and the recurrence site was analyzed separately for the locoregional recurrences and the distant metastases, patients with diffuse tumor had a greater percentage of locoregional recurrences (83% vs 13%, p<0.0001), and tumors with lymphovascular invasion caused distant metastases with a higher ratio (39% vs 30%, P=0.03).

For the 648 patients total, the OS and DFS times were 34.0±6.67 months (median ± SEM) and 20.0±1.30 months, respectively. The 60th month OS and DFS rates were 41% and 27%, respectively. In the multivariate stepwise logistic regression model, the effect of various clinicopathologic parameters on the occurrence of distant metastasis was analyzed. T stage and LVI  were found to be the independent prognostic factors of distant metastasis, with an odds ratio of 3.01 (95% CI, 1.78-5.10) and 1.44 (95% CI, 1.04-2.00), respectively. T stage was the only predictor of hepatic metastasis. Thus, the odds that a patient with T3-4 tumor had a distant metastasis was 3.61 (95% CI, 1.43-9.15) times greater than that of a patient with T1-2 tumor.

Univariate and multivariate regression analysis of the various clinicopathologic parameters in relation to both OS and DFS were performed (Table 3, 4). A significant difference in OS was observed according to tumor size, T stage, N stage, AJCC stage, LVI, metastatic lymph node number and metastatic/ dissected lymph node ratio (Table 3). The median OS according to T stage was found to be 113 months for T1-2 stage tumors and 26 months for T3-4 tumors (P<0.0001). The OS time according to LI were 25.0 months for tumors with LVI and 71.0 months without LVI (P<0.0001) (Table 4). 

Patients with regional lymph node metastasis, advanced T stage, therefore advanced AJCC stage, poor differentiated tumor or with metastatic/ dissected lymph node ratio ≥10% were found to have a poor DFS. The median DFS for patients with N0, N1, N2 and N3 stages were 65.78, 21.0, 16.0 and 12.77 months, respectively. There was a significant difference at both OS and DFS in favor of absence of LVI (Figure 1). The median DFS was poor in patients with LVI (28,6 vs 16.40 months, P<0.0001) (Figure IB).


Table 5 shows the percentage of all distant metastases and hepatic metastases only with each of the possible combinations of T stage group and LVI status. The risk of developing distant metastasis was found to exceed at least 60% with the advanced T stage (T3-4) whether it was with or without LVI. The percentage of hepatic metastasis experienced by the patients with T3-4 tumors was 4 times more than the ones with T1-2 tumors despite the presence of LVI at both. When the median survival times of the patients within these groups are analyzed, a statistically significant difference for OS and DFS (P<0.0001 for each) were found among the 4 groups (Table 5). Both OS and DFS of patients with T3-4 tumors and with LVI were found to be worse than the remaining groups (P<0.0001 for each). Cox regression analysis indicated that LVI is the independent predictor of reduced OS (Table 3) and reduced DFS (Table 4), and T stage is the other independent predictor of reduced DFS (Table 4). This trial revealed that a significant increase in the risk of death associated with advanced T stage (T3-4), most importantly, a 56% increase in the distant metastasis rate (odds ratio, 3.02 [95% CI, 1.79-5.10]) and 73% increase in the hepatic metastasis rate (odds ratio, 3.61 [95% CI, 1.43-9.15]).
DICUSSION
Gastric cancer is still a major health problem worldwide and surgery is still the gold standart of the therapy in early stages of the disease (12, 13) Age of diagnosis is variable in patients with operated gastric cancer. In a Dutch study published in 2004 which included 1078 cases with operated gastric cancer, the mean age of the patients was 67 years [3]. On the other hand a Japanese series published in 2006 showed a mean age of 60 years among 1473 patients with operated gastric cancer. It is notable that in our series the mean age is 57, almost 10 years younger than the western series. In our series the ratio of the patients with gastric cancer younger than 65 years of age is around 70%; this ratio is higher than both the western and eastern series. 


Gastric cancer is more prevalent in males over the whole world. This is also reflected in our series. About three-fourths of our patients are male.


Anatomical localization of the tumor in gastric cancer has changed over the years especially in the western populations from distal to proximal. In the United States the increase in the ration of cardia tumors are reported to be 20% among the population below 65 years of age, and 60% in those over 65 years old. In contrast, in our series tumors located in cardia are seen only in 53 patients (8%). This is much below the figures in the western literature. The increase in proximal tumors in the western populations is not seen in the Turkish population yet. In our series almost half of the patients (48) have tumors located in antrum, while those located in corpus comprise around 41%. 

The patients with diffuse gastric cancer had very high rate of recurrence but that was not an independent predictor of survival. We believe that this observation is releated the relative short  observation period of the patients.

In recent years, it has been debated if tumor size has any prognostic significance independent of invasion depth. In our series univariate analyses showed that tumor size ( T>6cm) had prognostic significance, whereas this was not observed in multivariate analyses (Table 3). In a series published in 2008 by Moghomi-Dehkordi, et al from Iran, tumor size ( T>3.5cm) had prognostic significance in both univariate and multivariate analyses [6]. Shiaraishi et al published a study on clinical course of large gastric cancers over 10 cm in2007, and stressed the prognostic significance of the tumor size [7]. Our own opinion is also that both invasion depth and tumor size are important clinically, and larger tumors tend to behave more aggressively.


More than half of our patients had stage IIIA and stage IIIB tumors. Only 7% of our patients had stage I tumors, and 21% had stage II tumors. These findings suggest that our patients are admitted to medical attention at a later stage. In 77% of our patient nodal metastasis was noted at the time of diagnosis, and in 75% of the patients tumor was at T3 stage. 


Today, in D2 dissection with R0 margins, which is accepted as the standart surgical method in the treatment of gastric cancer, 15 or more lymph nodes should be dissected. In our series, 48% of the patients had less than 15 lymph nodes dissected and 76 patients had R1 surgical margins. Statistical analysis shoved R0 versus R1 resection has no influence on either DFS or OS in contrast to known literature. The explanation of this situation may be application of radiotherapy to R1 patients after surgery and/ or relative low number of the R1 patienst to reach the significance.  The number of dissected nods  shows the need for standardisation of gastric cancer surgery and also pathological reporting in our country. 
Another debated issue on the prognostic implications in patients with gastric cancer, is the ratio of involved lymph nodes among the total dissected lymph nodes. In a study on 277 patients published in 2003, Nitti et al grouped the patients according to involved/ dissected lymph nodes. They divided the patients into four groups according to the ratio of metastatic lymph nodes, as those with over 25%, 11 to 25%, 1 to 10%, and 0%; and according to the results of multivariate analysis, they claimed that N ratio was the most important independent prognostic factor [11]. In our series, a ratio of metastatic lymph nodes below 10% seemed to be highly significant in univariate analysis, but lost this significance in multivariate analysis (Table 3).


When we looked at the pathological features of the resected tumors, around 50% of the tumors were less differantiated. One of the most noteworthy findings was the prognostic significance of the lymphovascular invasion of the tumor. Lymphovascular invasion had prognostic significance at both univariate and multivariate analyses (Table 3, Table 4, and Table 5). In various solid tumors, lymphovascular invasion has been shown to imply aggressive behavior of the tumor. Among these, the best known is breast cancer where lymphovascular invasion has been shown to have prognostic significance [8]. There are few studies evaluating prognostic significance of lymphovascular invasion in gastric cancer. In 2006 Nakamura et al pointed out the prognostic importance of “lymph vessel density”  (LVD) and lymphatic invasion among 117 patients with gastric cancer [9]. In 2002, Hyung et al investigated the prognostic significance of lymphovascular invasion demonstrated by hematoxylin-eosin staining among lymph node negative patients. They showed that lymphatic and blood vessel invasion had an independent prognostic significance in 280 operated node negative patients with gastric cancer [10]. Our series showed the independent prognostic significance of lymph vessel and/or blood vessel invasion among both node positive and negative cases in terms of disease recurrence and overall survival. We suggest that in standard postoperative pathology reports of gastric cancer, lymphovascular invasion status should always be mentioned. 


In conclusion, this multi-center study conducted in Turkey produced significant data concerning clinical profiles of gastric cancer patients . Gastric cancer cases in Turkey are seen at a younger age, and at a higher stage.  Proximal gastric cancer is seen much less than the western series. Prognostic significance of lymphovascular invasion in both univariate, and multivariate analyses is noteworthy 
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Table 1. Patient characteristics

	Parameter
	n (%)

	Age (yr) 

Mean 57​ ±11.7 (19-85)
	

	<65
	456 (70)

	≥65
	192 (30)

	    Gender
	

	Female
	165 (25)

	Male
	483 (75)

	    Tumor localization
	

	Cardia
	  53  (8)

	Corpus
	263 (41)

	Antrum
	311 (48)

	Diffuse
	  21   (3)

	    Tumor size (cm.)
	

	<6
	312 (48)

	≥6
	336 (52)

	    AJCC stage
	

	I
	  48  (7)

	II
	136 (21)

	IIIA
	228 (35)

	IIIB
	131 (20)

	IV
	105 (17)

	    T stage
	

	T1
	  12   (2)

	T2
	  98 (15)

	T3
	485 (75)

	T4
	  53   (8)

	    N stage
	

	N0
	148 (23)

	N1
	271 (42)

	N2
	157 (24)

	N3
	  72 (11)

	    Tumor differentiation
	

	Well
	114 (18)

	Moderate
	201 (31)

	Poor
	333 (51)

	    Resection type
	

	Total
	365 (56)

	Subtotal
	283 (44)

	    Dissected l.n.  number
	

	<15
	312 (48)

	≥15
	336 (52)


Table 2- Association between clinicopathologic variables and any recurrence status
	
	

	Parameters
	Recurrence status
	 
	

	
	No (%)
	Yes (%)
	P
	

	    Total 
	363 (56)
	258 (44)
	
	

	    Age (yr)
	
	
	
	

	<65 
	256 (56)
	200 (44)
	
	

	>65
	107 (56)
	85 (44)
	NS
	

	   Gender
	
	
	
	

	Female
	91 (55)
	74 (45)
	
	

	Male
	272 (56)
	211 (44)
	NS
	

	    Tumor localization
	
	
	
	

	Cardia
	28 (53)
	25 (47)
	
	

	Corpus
	159 (60)
	104 (40)
	
	

	Antrum
	173 (56)
	138 (44)
	0.001
	

	Diffuse
	3 (14)
	18 (86)
	<0.0001*
	

	    Tumor size (cm.)
	
	
	
	

	<6
	184 (59)
	128 (41)
	
	

	≥6
	179 (53)
	157 (47)
	NS
	

	    AJCC stage
	
	
	
	

	I
	40 (83)
	8 (17)
	
	

	II
	97 (71)
	39 (29)
	
	

	III
	181 (50)
	178 (50)
	
	

	IV
	45 (43)
	60 (57)
	<0.0001
	

	    T stage
	
	
	
	

	T1
	12 (100)
	0 (0)
	
	

	T2
	76 (78)
	22 (22)
	
	

	T3
	250 (52)
	235 (48)
	
	

	T4
	25 (47)
	28 (53)
	<0.0001
	

	    N stage
	
	
	
	

	N0
	103 (70)
	45 (30)
	
	

	N1
	151 (56)
	120 (44)
	
	

	N2
	76 (48)
	81 (52)
	
	

	N3
	33 (46)
	39 (54)
	<0.0001†, ‡
	

	    Tumor differentiation
	
	
	
	

	Well
	68 (60)
	46 (40)
	
	

	Moderate
	121 (60)
	80 (40)
	
	

	Poor
	174 (52)
	159 (48)
	NS
	

	    Resection type
	
	
	
	

	R0
	328 (57)
	244 (53)
	
	

	R1
	35 (46)
	41 (54)
	NS
	

	    LVI
	
	
	
	

	Negative
	178 (61)
	114 (39)
	
	

	Positive
	185 (52)
	171 (48)
	0.026*
	

	    Metastatic/ dissected l.n. ratio
	
	
	
	

	<10
	133 (68)
	62 (32)
	
	

	>10
	230 (51)
	223 (49)
	<0.0001
	

	Abbreviations: yr- year, LVI- lymphovascılar invasion, l.n.- lymph node

P value for diffuse vs others*, N0 vs N1 vs N2 vs N3† and N0 vs N1-3‡

	
	



[image: image1.emf]Disease-free survival (months)

160 140 120 100 80 60 40 20 0

Cumulative survival

1,0

,8

,6

,4

,2

0,0

T stage

T3-4

T1-2


Figure 1- Kaplan-Meier curve of gastric cancer patients according to T stage indicates advanced T stage (T3-4) leads to a worse overall survival (P<0.0001) (a) and disease-free survival (P<0.0001) (b)
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Figure 2- Kaplan-Meier curve of gastric cancer patients according to lymphovascular invasion (LVI) indicates presence of LVI leads to a worse overall survival (P=0.0008) (a) and disease-free survival (P<0.0001) (b)
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