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Abstract: Gastric cancer occurs consecutively carcinogenic events triggered by a number of etiologic 
factors, among which stand Helicobacter pylori infection, associated with about 80% of gastric 
adenocarcinomas. If intestinal type gastric cancer appears on a modified gastric mucosa, the presence 
of atrophic gastritis with intestinal metaplasia being a necessary condition, the histological substrate of 
the diffuse type is not the formation of glandular and ductal structures but undifferentiated tumour cell 
invasion. Both gastric cancers associate genetic abnormalities, some consistently documented by 
numerous studies, others are still in controversy. 
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Rezumat: Cancerul gastric apare consecutiv unor evenimente carcinogenetice declanşate de o serie de 
factori etiologici, între care se remarcă Helicobacter pylori, infecţie asociată cu circa 80% din 
adenocarcinoamele gastrice. Dacă tipul intestinal de neoplasm gastric apare pe o mucoasă gastrică 
modificată, prezenţa gastritei atrofice cu metaplazie intestinală fiind o condiție absolut necesară, 
substratul histologic al tipului difuz nu îl reprezintă formarea de structuri glandulare şi ductale, ci 
invazia de celule tumorale nediferențiate. Ambele forme de cancer gastric se asociază cu anomalii 
genetice, unele documentate consistent de numeroase studii, altele aflate încă în stadiul de controversă. 
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 About 80% of gastric adenocarcinomas are associated 
with Helicobacter pillory infection. Theoretically, by promoting 
of a chronic inflammation, the bacteria plays the trigger role of 
the multistage process of carcinogenesis, by selecting cell clones 
with expansive nature, by aberrant genetic expression or by 
altering the final cell differentiation.(1) However, the known 
relationship between gastric cancer and some other precancerous 
condition - autoimmune atrophic gastritis - suggests that the 
presence of Hp in the body is not necessary, the autoimmune 
atrophic gastritis induced by the bacteria being the key-element 
in the development of neoplasia. Hp-positive chronic gastritis, 
the carcinogenic events cascade is initiated by bacteria, but 
consistently enhanced by acute and chronic inflammation, 
atrophic gastritis and subsequent hypochlorhydria; altered 
gastric microenvironment allows populating the gastric mucosa 
with other bacterial species that contribute to the occurrence of 
N-nitroso compounds, with cellular genomic damage and the 
building of a tumour clone. 

The presence of Helicobacter pilory infection is 
associated with increased risk for both histological types of 
gastric cancer, which is directly proportional to the degree and 
extent of atrophic gastritis and intestinal metaplasia.(2,3) From 
this perspective, the assertion that Hp eradication may prevent 
the development of 80% of gastric cancers does not seems to be 
hazardous. Moreover, in the recent years there has been 
performed a number of randomized trials on the effects of 
Helicobacter pylori infection eradication, which have shown the 
reduction of the incidence of gastric cancer or reduction of the 
progression of precancerous lesions.(4,5,6) Some authors go 
even further, “proclaiming” the eradication of Hp infection with 
the sole purpose to prevent gastric cancer.(7,8) 

1. The pathogenesis of intestinal gastric cancer 
The appearance of atrophic gastritis with intestinal 

metaplasia is a sine-qua-non condition for the development of 
intestinal type of gastric adenocarcinoma. In the presence of 
chronic atrophic gastritis and gastric dysplasia, the risk of for the 
occurrence of this cancer is of 90 or 100 times higher.(9) 
Helicobacter pilory is the main etiological agent of atrophic 
gastritis, which may be antrally located or at the level of gastric 
body, but mostly it is multifocal, with pangastritis aspect. 

Hp infection progression to atrophic gastritis depends 
on several factors: the cytotoxicity of various strains, the genetic 
resistance of gastric mucosal to the atrophy progression, 
differences in diet - the presence or absence of vitamins, 
micronutrients or salt, smoking or non-smoking status.(2) All 
these factors were involved in the etiopathogenesis of gastric 
cancer and atrophic gastritis, some favouring the persistence of 
Hp infection (e.g., increased consumption of salt). 

Helicobacter pylori promotes chronic gastritis by 
activation of a complex network of inflammatory mediators 
including IL-8, pro-inflammatory cytokines (IL -1, IL-6, TNF) 
and immunosuppressive peptides (IL-10). The chronic 
inflammation alters the cellular cycle and promotes the 
epithelial cell replication, with apoptotic index potentiation and 
release of oxidants. These events, in the presence of deficient 
antioxidant systems, facilitate the genetic mutations and the 
initiation of carcinogenesis.(10,11) 

The carcinogenesis of intestinal type gastric cancer is a 
series of progressive damages that occurs over a 2-3 decades: 
chronic atrophic gastritis Hp-positive becomes progressively an 
atrophic gastritis, at this stage being formed islands of intestinal 
metaplasia. The microbial colonization of the gastric 
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environment in accordance with an intragastric pH increase due 
to hypochlorhydria favours the conversion of food nitrates and 
nitrites in carcinogenic N-nitroso type compounds that act upon 
the modified gastric mucosa, leading to genotoxic damage with 
the appearance of dysplasia and finally, of gastric carcinoma 
(figure no. 1). 

There were identified numerous genetic abnormalities 
associated with gastric cancer, but none of them seems to be 
neither necessary, nor sufficient for disease development. 
Recently (12) has been highlighted the association between the 
polymorphisms of the gene encoding interleukin-1 with 
abnormal response to Hp infection and the increased risk of 
gastric intestinal cancer. This type of polymorphism increases 
the production of interleukin-1B with pro-inflammatory action, 
resulting in the inhibition of gastric acid secretion and the 
occurrence of atrophic gastritis.  
 
Figure no. 1. The intestinal type of carcinogenesis model 
(according to Riva, Munoz) 
 

 
The P53 gene mutations are the most frequent genetic 

mutations in human cancers identified so far, being detected in 
more than 60 % of the cases.(13) In 1990, it was demonstrated 
for the first time, that p53 gene alterations occur not only as 
somatic mutations, but also in germ cells, favouring the 
occurrence of familial cancers.(14) It has been demonstrated 
(15) the existence of a high frequency of p53 mutation during 
the progression from the intestinal metaplasia (10-38%) to the 
gastric adenoma (27-30 %), moderate gastric dysplasia (27%), 
severe dysplasia (64%) and the intestinal type of gastric 
carcinoma (60-76%). 

The role and timing of p53 gene mutations occurrence 
are still controversial. Some studies have found these 
modifications as an early event in about 38% of the metaplastic 
lesions. In contrast, a study of 19 primary gastric cancers failed 
to reveal alterations in the p53 gene in primary tumour, but 50 % 
of metastases have contained mutations at this level, thus 
suggesting that their occurrence is a late event.(15) P53 gene 
mutations are common in proximal locations of gastric cancer in 
young patients.(16) Regardless of the timing of occurrence, the 
p53 gene alteration is found especially in the highly conserved 
domains, which can confer the specificity of the tumour. Typical 
abnormalities include nonsense mutations, translocations and 
deletions. Gastric cancer often have a mutation in codons 251 
and 173.(15) 

Loss of heterozygosis and mutations of APC and DCC 
genes, erb-2 and cyclin D1 genes amplification are frequently 
associated with intestinal type gastric cancer.(17,18) Also, the 
epigenetic inactivation of hMLH1 genes appears to be 
responsible for the microsomia instability found in advanced 
stages of this histological type.(19) 

One of the modulating pathways involved in tumour 
cell biology is the Notch signalling pathway. Of the 3 identified 
receptors, Notch1 and Notch3 are associated with intestinal type 
gastric cancer and with a better histological differentiation.(20) 

A recent study (21) reported a genetic association of 
distal promoter RUNX3 (runt-related transcription factor 3) with 
the intestinal type gastric cancer. 
2. Pathogenesis of diffuse gastric cancer 

In contrast to the intestinal type, the diffuse gastric 
cancer is not associated with the formation of the ductular and 
glandular structures, the substrate of this histological pattern 
being represented by the abnormalities in genes involved in the 
synthesis of intercellular adhesion molecules. The development 
model of this type of adenocarcinoma was based on studies 
conducted in patients from families with HDGC, carriers of 
germ mutations in CDH-1 gene and who suffered prophylactic 
gastrectomies.(22,23,24) In all cases, there were identified at 
least one source of invasive diffuse gastric carcinoma. In some 
patients, the number of these sources was very high, even 
reaching the value of 161, without showing predilection for a 
certain topographic location.(25,26) 

The neoplasia cells appear in early diffuse gastric 
cancer under the form of “signet ring” cells. There were 
identified two types of precursor lesions of invasive cancer: 
carcinoma with “signet ring” cells in situ and “signet ring” cells 
with pagetoid subepithelial spread and normal glands and 
foveolas. Carcinoma in situ has been identified both in the 
vicinity of invasive carcinoma, as well as away from it. It was 
highlighted a discrepancy between the large number of sources 
of invasive carcinoma and the small number of carcinoma in situ 
lesions, suggesting that the lamina invasion by tumour cells 
occurs without morphological detect the carcinoma in situ. 

Also, in patients coming from families with hereditary 
diffuse gastric cancer there were highlighted other changes in 
the gastric mucosa. Moderate chronic gastritis has been a 
constant element in all patients with gastrectomy. In some cases, 
an inflammatory reaction was objectified, with granulomatous 
aspect at the periphery of colabate glands, and in other cases a 
foveolar hyperplasia or vacuolation of superficial epithelium. In 
no case, intestinal metaplasia or Helicobacter pilory infection 
were identified.(25) 

An attempt of summarizing the genetic modifications 
responsible for the development and progression of gastric 
cancer is shown in figure no. 2. 
 
Figure no. 2. Molecular modifications in gastric 
carcinogenesis (according to Riva, Munoz) 

 
The genetic substrate of diffuse gastric cancer is 

different from that of intestinal type. 
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Intercellular adhesion genes seem to play a major role 
in the occurrence of diffuse adenocarcinoma, of which E-
cadherin (CDH1) detaching. Becker et al. have demonstrated for 
the first time, in 1994, that more than half of the diffuse gastric 
cancers with reduced homofilic intercellular interactions are 
associated with CDH1 somatic anomalies, either structural 
deletions or nonsense mutations.(27) According to others, E-
cadherin mutations occur even in 90% of cases.(28) The 
occurrence of a nonsense mutation in the exon 3 level produces 
a codon-stop in position 95 (Q95X), resulting in the synthesis of 
a truncated protein (which normally have a role in intercellular 
adhesion), which explains the extremely aggressive phenotype 
of such gastric cancers, characterized by early metastasis and 
quick evolution.(29) Furthermore, the  mutations of E-cadherin 
are associated with about 1/3 of hereditary diffuse gastric cancer 
(30). CDH1 mutations have been described also in infiltrative 
lobular breast cancer, being characterized by the premature 
occurrence of a codon-stop.(31) 
 Inactivation of E-cadherin in diffuse gastric cancer 
cell lines and primary lobular breast carcinoma occurs through 
mechanisms similar to those encountered in the case of tumor 
suppressor genes. Thus, Oda et al. have described the CDH1 
mutations presence in one of the alleles, associated with the loss 
of wild allele in 60% of the diffuse gastric carcinoma cells.(32) 
Similar results were found in infiltrating lobular carcinoma of 
breast.(31) However, there are studies showing that most of the 
diffuse gastric cancers that have as substrate the CDH1 
mutations does not present loss of heterozygosity.(27,33) 
Alternative mechanism would be represented by CDH1 
promoter hypermethylation determining silent E-cadherin, a 
phenomenon estimated by Machado et al. as being present in 
about half of the diffuse gastric carcinomas.(34) 
 A recent study (35) suggests that polymorphisms of 
some genes located on chromosome 11p13-p14 could be 
responsible for the diffuse type of gastric cancer tumorigenesis. 
C -Met genes amplification, TGF-α, PDGF, FGF are also 
commonly found in such histological gastric cancer.(17) 
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