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Carcinomas of the stomach are very heterogeneous from the morphologic standpoint. This 
heterogeneity, which is amply reflected in the diversity of histopathologic classifications on record, 
is based on different approaches: histologic profile, degree of differentiation, pattern of growth and 
histogenesis.  

The classification of Laurén is one of the most widely used, recognizing two major types of gastric 
cancer: “intestinal” carcinoma and “diffuse” carcinoma, which display different clinicopathologic 
profiles and occur in distinct epidemiologic settings.  

The large majority of gastric cancers are sporadic. However, familial aggregation of gastric cancer, 
both of the diffuse and the intestinal type, suggest the importance of genetic predispositin in these 
settings. Presently, it is calculated that about 1% of gastric cancers are hereditary, the majority 
corresponding to “Hereditary Diffuse Gastric Cancer” (HDGC). 

In sporadic gastric cancer, the available evidence supports the existence of two main histogenetic 
pathways of carcinogenesis: one leading to ”intestinal carcinoma” via chronic atrophic gastritis, 
incomplete intestinal metaplasia, namely type III 1 and adenomatous dysplasia,2 and the other 
leading to diffuse carcinoma, either de novo or via hyperplastic changes.3,4 Both pathways appear to 
develop on the background of Helicobacter pylori associated gastritis.4  

The initially suggested sequential evolution of intestinal metaplasia, from type I to type III, via a 
type II intermediate step, has been recently challenged by Reis et al 5 who suggested that complete 
intestinal metaplasia and incomplete intestinal metaplasia represent, ab initio, divergent 
differentiation programs.  

Ultrastructural studies of gastric carcinoma6,7 and the study of the expression of trefoil peptides and 
mucins in premalignant lesions and gastric carcinomas 8-10 showed that “intestinal” carcinoma is 
heterogeneous regarding cell differentiation, encompassing gastric and non-gastric phenotypes. 
Without denying the validity of the histogenetic pathway via intestinal metaplasia to “intestinal” 
carcinoma, these data support that a sub-set of “intestinal” carcinomas may derive from gastric-type 
epithelium, either de novo or through hyperplastic changes.8 This concept is reinforced by the 
verification that “intestinal” carcinomas with gastric-type phenotype develop through the “mutator 
pathway”, characterized by Microsatellie Instability (MSI), whereas Chromosomal Instability (CIN) 
appears to be involved in the tumorigenesis of “intestinal” carcinomas displaying a non-gastric 
phenotype. These observations led us to claim that gastric carcinomas with gland formation should 
be designated as “glandular” carcinomas, instead of “intestinal carcinomas”, thus avoiding the 
confusion of mixing structural and cell differentiation concepts. 11  

The histogenetic pathway of diffuse carcinoma is less well elucidated in the sporadic setting. It has 
been suggested that this type of gastric carcinoma may derive from a non-metaplastic dysplasia of 
gastric mucosa.12 Further, different studies of our group 13-15 provided enough evidence to claim that 
foveolar hyperplasia/hyperplastic polyps may serve as precursor lesions of the diffuse type of 
gastric carcinoma. At the molecular level, a large proportion of diffuse gastric carcinomas exhibit 



E-cadherin mutations.16, 17 Recently, it was possible to demonstrate that hypermethylation of the 
promoter of E-cadherin gene constitutes the second hit of inactivation of this gene in sporadic 
diffuse gastric carcinomas. 18  
At this stage we remain with an unsolved problem regarding the histogenesis of the heterogeneous 
group of gastric carcinomas designated as “indeterminate” carcinomas according to Laurén’s 
classification. This group encompasses two major morphologic variants: solid and mixed 
carcinomas. Available evidence suggests that MSI may be involved in the tumorigenesis of solid 
carcinomas regardless of cell differentiation. 19 Mixed carcinomas (characterized by the coexistence 
in the same tumour of distinct “intestinal” and diffuse histologic components) apparently derive 
from “intestinal” carcinomas with gastric phenotype via the occurrence of E-cadherin/CDH1 
expression/gene changes leading to the establishment of a diffuse carcinoma that coexists with the 
“intestinal” carcinoma.17, 20 We can not exclude, alternatively, that epigenetic alterations at the E-
cadherin level in the superficial layer of the stomach may cause a diffuse carcinoma pattern that 
might evolve to an “intestinal” or mixed pattern together with the progression of the neoplastic cells 
and their invasion in the deep layers of the gastric wall. 
Hereditary Diffuse Gastric Cancer (HDGC) was defined by the International Gastric Cancer 
Linkage Consortium. 21 Various studies showed that E-cadherin/CDH1 germline mutations occur in 
about 30% of HDGC families.22,23 However, failure to detect E-cadherin mutations in a relatively 
large proportion of families with HDGC suggests that genes other than E-cadherin/CDH1 remain to 
be identified. In HDGC the vast majority of mutations lead to truncation of the encoded protein.21 
This is at variance with the findings in sporadic diffuse gastric cancer showing that the majority of  
sequence changes result in either missense mutations or exon skipping.16, 17, 24 Putative missense 
mutations have been reported in families with HDGC, but their functional significance has not been 
elucidated yet. Hypermethylation of the CDH1 promoter is likely to be a common cause of down-
regulation or inactivation of the second CDH1 allele in HDGC tumours.25   

Guidelines for genetic testing and counselling in HDGC and strategies for clinical management in 
families with high penetrance autosomal dominant predisposition to gastric cancer were established 
by the IGCLC.21 Such guidelines include intensive screening and prophylactic gastrectomy for 
asymptomatic carriers of E-cadherin/CDH1 germline mutations.21 Subsequently, genetic screening, 
surgical management and pathologic findings in ten young E-cadherin/CDH1 germline mutation 
carriers from three unrelated families with HDGC, submitted to prophylactic gastrectomy, were 
described.26-28 All ten cases had superficial diffuse gastric cancers, most lesions measuring less than 
1mm in diameter. In seven cases, in situ lesions were also observed. HDGC constitutes a model of 
nature that may contribute decisively for a better understanding of the histogenetic and molecular 
pathways of diffuse gastric cancer. 
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