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INTRODUCTION 

Adenocarcinoma of the stomach is a common disease 

posing a global health problem. Its epidemiological 

characteristics are changing in some countries, especially 

in developed countries. Indeed, its incidence is 

decreasing in recent years, which is explained by a 

decrease in rates of distal gastric cancers.
1-3

 Also, there is 

an increase in rates of signet ring cells (SRC) 

adenocarcinoma in developed countries.
4
 However, it is 

important to know if these changes interest other regions, 

especially North African countries. The objective of our 

study is, in fact, to analyze possible changing trends in 

the epidemiological features of this disease in our area. 

METHODS 

This is a retrospective monocentric study of consecutive 

cases of primary invasive gastric adenocarcinoma treated 

at the university hospital Farhat Hached of Sousse, during 

a 20-year period, ranging from September 1995 to 

August 2015. It has recorded 169 cases, which have been 
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divided into 2 groups of equal periods: the first group 

(group 1) includes cases observed between September 

1995 and August 2005; and the 2nd group (group 2) 

includes cases observed between September 2005 and 

August 2015. We have chosen to do a comparison 

between the 2 groups regarding the following parameters: 

1. Distal and proximal cancers rates. 

2. SRC adenocarcinomas rates. 

3. Type of surgery. 

4. Age. 

5. Gender. 

Anatomical sub site was specified according to the WHO 

(World Health Organization) classification: cardia, 

fundus, corpus, antrum, pylorus, lesser curvature, greater 

curvature, overlapping and unspecified. Non-cardia sub 

sites (distal cancers) were considered to include fundus, 

corpus, antrum, pylorus, lesser and greater curvatures. 

Proximal cancers include cardia tumors. 

The statistical analysis of the data was carried out using 

SPSS 20 software. Chi-square test of Pearson was used to 

compare the above mentioned parameters, excepting the 

parameter ‘age’ when a Student test was used.  

p values <0.05 were regarded to be statistically 

significant. 

RESULTS 

There are 79 cases in group 1, and 90 cases in group 2.  

The average age was 63.04 years in group 1 (standard 

deviation: 9.011 years) and 60.24 years in group 2 

(standard deviation: 9.419 years), with no significant 

difference (p= 0.051). The median age is 66 years in 

group 1 and 61.5 years in group 2. There were 53(67.1%) 

men in group 1 versus 58 (64.4%) men in group 2. 

We have collected 6 cases (7.6%) of cardia tumors and 

73 cases (92.4%) of non-cardia tumors, in group1, versus 

15 cases (16.7%) of cardia tumors and 75 cases (83.3%) 

of non-cardia tumors in group 2. The difference is not 

statistically significant (p=0.0704). There were no cases 

of undefined or overlapping anatomical sub site. 

In group 1, 48patients (60.8%) had a subtotal gastrectomy 

and 23patients (29.1%) underwent total gastrectomy, 

versus 40 cases (44.4%) of subtotal gastrectomy and 38 

cases (42.2%) of total gastrectomy, in group 2.  

On the other hand, we identified 9 cases (11.4%) of SRC 

adenocarcinomas, and 70 cases (88.6%) of intestinal 

subtype adenocarcinomas, in group 1; versus 21 cases 

(23.3 %) of SRC adenocarcinomas and 69 cases (76.7%) 

of intestinal subtype adenocarcinoma in group 2. The 

difference is statistically significant (p=0.043). 

 

Table 1: Comparison between two groups with 

different parameters. 

Parameters 

Group 1         

(Numbe

r : 79) 

Group 2         

(Number 

: 90) 

        P 

Age (average age) 63.04 60.24 0.051 

Gender  

Male 

Female 

53 

(67.1%) 

26 

(32.9%) 

 

58 

(64.4%) 

32(35.6%) 

0.718 

Adenocarcinoma  site   

Distal 
73 

(92.4%) 

75 

(83.3%) 
0.074** 

Proximal  6 (7.6%) 
15 

(16.7%) 
 

Histological type 

Intestinal subtype 
70 

(88.6%) 

69 

(76.7%) 
0.043* 

SRC 

adenocarcinoma 

9 

(11.4%) 

21 

(23.3%) 
 

Surgery  

None  
8 

(10,1%) 

12 

(13.3%) 
0.104 

Total gastrectomy 

Subtotal 

gastrectomy 

23 

(29.1%) 

48 

(60.8%) 

38 

(42.2%) 

40 

(44.4%) 

 

*:  difference statistically significant 

**: difference tends to be statistically significant 

DISCUSSION 

Adenocarcinomas are the most common histological type 

of gastric cancers. They affect men more than women, 

both in Africa than in other continents, thing that stands 

out in our study. However, the male predominance 

remains stable and comparable between our 2 groups. 

Gastric cancer occurs rarely before the age of 40; the 

incidence increases rapidly beyond, peaking in the 

seventh decade. 
5
 This was verified in our study, but there 

was no change between the two groups regarding this 

parameter.  

Gastric adenocarcinomas are anatomically classified as 

distal cancers (non cardia cancers) and proximal cancers 

(also referred as gastro-esophageal junction cancers or 

cardia cancers). Because non cardia cancers constitute the 

majority of stomach cancer cases worldwide, overall 

stomach cancer incidence rates are predominated by this 

disease entity. The incidence is in decline during the past 

years, in developed countries.
1
 However, stomach cancer 

remains one of the ten world causes of mortality for 

cancer.
6
 Indeed, it is the fourth most common type of 

cancer and the second most common among cancer 

deaths worldwide.
7-9

 Its incidence is characterized by a 

significant geographic disparity; indeed, across 

continents, incidence rates vary from 3.4 per 100,000 PY 

among females in North America to 26.9 per 100,000 PY 
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among males in Asia.
10-12

 Africa is a low risk area of 

gastric cancer. However, a meta-analysis of gastric cancer 

in Africa has shown a clear increase in the incidence of 

this cancer in Mali (20.3 / 100,000) compared to other 

African countries, and a higher incidence increased in 

Sub Saharan Africa compared to North Africa.
13

 In 

Tunisia (North African country) the incidence is low; it is 

5.8/100,000 in men and 3.7/100,000 in women.
14

 But 

there is no recent Tunisian or North African study 

analyzing the trends in incidence and epidemiological 

features of gastric cancer. Through many world regions, 

there is a decrease in its incidence, which has been 

described for many years in developed countries. It has 

been explained by a decrease in the rate of distal cancers 

relative to a steady rate or even increased of proximal 

cancers.
2,3,15-19

 An account of the trends in the USA 

gathered from the Surveillance, Epidemiology and End 

Results (SEER) data between 1977 and 2006 revealed a 

decline in the rate of non-cardia carcinomas among all 

race and age groups except for whites aged 25–39 years, 

where an increase in incidence rate was seen.
20

 The 

cardia cancers and non-cardia cancers clearly vary in 

incidence trends, geographical distribution, proposed 

etiology, clinical presentation and treatment strategies.
21

 

Risk factors for non-cardia cancers include Helicobacter 

pylori infection, low socioeconomic status, smoking, 

intake of salty and smoked food, and low consumption of 

fresh fruits and vegetables.
22-31 

The decrease in incidence of non-cardia cancers likely 

reflects a diminishing prevalence of Helicobacter pylori 

infection due to improved sanitation, increasing 

availability of fresh fruits and vegetables, and decreasing 

use of salt- and smoke-based food preservation methods. 

In contrast to non-cardia cancers, incidence rates of 

cardia cancers have either increased or remained constant 

in Western countries.
2,15,32

 Risk factors for cardia cancer 

include male sex, white race, smoking, obesity, and 

gastroesophegeal reflux.
16,33-35

 The association between 

Helicobacter pylori and cardia cancer is unclear, but it 

may have a protective effect in the onset of this cancer.
36 

In our study, we can say that results are close to those of 

the Western studies. Indeed, although the difference is 

not statistically significant, we have noticed, anyway, a 

decrease in the rate of distal cancers (92.4% to 83.3%) 

against an increase in the rate of proximal cancers (7.6% 

to 16.7%). Also, there is no statistically significant 

change in gastrectomies rates between the 2 groups. 

However, the increasing and decreasing rates of 

simultaneous total and subtotal gastrectomies may reflect 

changes’ results in distal, proximal and SRC cancers’ 

rates. Larger studies, with bigger samples, are necessary 

for better exploring trends in these rates. 

On another side, regarding histological features, there are 

two classifications for gastric adenocarcinomas: 

A. WHO classification: gastric cancer is classified 

according to differentiation category into: 

1. Papillary adenocarcinoma composed of epithelial 

digitiform protrusions with fiber axes. 

2. Tubular adenocarcinoma, consisting of branched 

tubules included in a fibrous stroma. 

3. Mucinous adenocarcinoma which more than 50% of 

the cells appear on smaller groups floating in mucin 

lakes. 

4. SRC adenocarcinoma having a predominant 

contingent (more than 50% of the tumor) of isolated 

cells or small cell groups dispersed in a fibrous 

stroma, with intracytoplasmic mucin. 

B. Lauren classification, often used by epidemiologists, 

distinguishes only two categories: 

1. Intestinal type is a differentiated cancer. 

2. Diffuse type, corresponds to an undifferentiated 

cancer.  

Epidemiologically, it is considered that the differentiated 

type is more related to Helicobacter pylori infection than 

the diffuse type.
37,38

  

The combined use of these two classifications is causing 

confusion concerning the interpretation of some study 

results; the SRC type in the WHO classification is usually 

associated with diffuse histological type of Lauren 

classification. Thus the results of several studies 

analyzing the clinical characteristics and prognostic value 

of diffuse type adenocarcinoma were extrapolated to SRC 

adenocarcinoma. However, although the SRC 

adenocarcinoma is part of all diffuse tumors, it is 

important to note that all of the diffuse type tumors are 

not SRC adenocarcinoma.
39 

The interest of these classifications is to distinguish the 

histological types, of which epidemiological 

characteristics are different. Henson et al. have observed 

that the specific incidence of SRC adenocarcinomas, and 

to a lesser degree diffuse type, was increasing, in contrast 

to the overall incidence of gastric adenocarcinoma; thus 

suggesting that these histological types have different 

pathogenesis and distinct risk factors.
4 

In addition, in a French multicenter study published in 

2015, involving 1799 cases of gastric adenocarcinoma, 

the rate of SRC adenocarcinomas was high reaching 50% 

of all gastric adenocarcinoma cases. These SRC cancers 

mainly affect young women with family background of 

cancer (such as Lynch syndrome).
40 

In our study, we noticed a rise in the SRC 

adenocarcinoma rate in group 2 compared to group 1, 

against a decrease in the rate of intestinal subtype 

adenocarcinoma. The difference is statistically 

significant. This certainly reflects a difference between 

the risk factors of these two entities. 
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CONCLUSION 

The changes in epidemiological characteristics of 

stomach cancers are checked in developed countries and 

seem being confirmed in other countries especially in 

North African region. Subsequent studies, focusing on 

the study of risk factors, are needed to analyze the causes 

of these changes. 
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