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Pathology of Stomach Cancer

The primary epithelial tumour of the stomach is the adenocarcinoma, and develops from the stomach mucosa, usually maintaining glandular differentiation. Other less common tumours of the stomach are the squamous cell carcinomas, and the adenosquamous carcinomas, combining characteristics of both the adenocarcinoma and the squamous cell carcinoma to approximately equal extent. Undifferentiated carcinoma lacks any differentiated features and does not fit into any of the above categories.
Adenocarcinomas are further subdivided into four types according to their growth pattern: papillary, tubular, mucinous, and signet ring. Each type is further subdivided by degree of differentiation. Gastric carcinomas can be classified according to their localization in the stomach. The antral-pyloric region of the stomach is the most common site of stomach cancer, and carcinomas of the body or corpus are located along the greater or lesser curvature. Cancers of the cardia are often unable to be distinguished from cancers of the gastroesophageal junction, and are believed to be a separate entity, probably originating from the distal oesophagus.
The diagnosis of gastric cancer is often delayed by the lack of early symptoms, with early gastric cancer causing non-specific gastrointestinal complaints, such as dyspepsia, in only 50% of patients. Up to 90% of Western gastric cancer patients first present with advanced carcinomas, which have more serious symptoms such as abdominal pain, bleeding, vomiting, or severe weight loss.
Endoscopic screening is considered to be the most sensitive and specific diagnostic test for gastric cancer. Dysplasia may present as a flat lesion or exhibit polypoid growth, with depressed, reddish or discoloured mucosa. Endoscopic detection of changes in colour, relief, and architecture of the mucosal surface enables the classification of gastric cancers according to their macroscopic growth pattern. Early gastric cancers may feature protruded (Type I), elevated (Type IIa), flat (Type IIb), depressed (Type IIc) or excavated (Type III) growth (Hamilton and Aaltonen, 2000), whereas advanced gastric carcinomas are classified into polypoid (Type I), fungating (Type II), ulcerated (Type III) or infiltrative (Type IV) growth patterns (Borrmann, 1926, Hamilton and Aaltonen, 2000).
Type II or III advanced gastric cancers are commonly ulcerating, and the risk of penetration of the submucosa is highest in early gastric cancers with a depressed growth pattern (Type IIc), and in infiltrative advanced gastric carcinomas (Type IV). The superficial spread of Type IV infiltrative (diffuse) tumours through the mucosa and submucosa result in flat, plaque-like lesions, which may exhibit shallow ulcerations. Serosal, lymphatic, and vascular invasion and lymph node metastases are most frequent in the diffusely growing tumours (Mori et al., 1995; Carneiro and Sobrinho-Simoes, 1996).

A) Histological classification:

Various systems have been applied to the classification of gastric carcinomas, including the WHO (Hamilton and Aaltonen, 2000), Ming (Ming, 1977), Laurén (Lauren, 1965b), and Goseki (Goseki et al, 1992) classifications. The clinical significance of these classifications is limited, with only the Lauren and perhaps the Goseki classifications providing prognostic assessments (Alekseenko et al, 2004). The TNM staging of the gastric carcinoma, according to the guidelines set out by the International Union Against Cancer (IUAC) (Wittekind and Sobin, 2002), is the most important prognostic factor in clinical practice (Alekseenko et al., 2004). However, the Lauren classification has been the most successful system, as it defines two distinct histological entities, which clearly exhibit different clinical and epidemiological characteristics, even in advanced gastric cancers (Satoh et al., 2007).
In the Laurén classification (Lauren, 1965a), intestinal-type carcinomas maintain the glandular phenotype, with well- to moderately-differentiated tumours forming identifiable glands, often with poorly differentiated tumour cells at the invasive front. Typically arising on a background of intestinal metaplasia, these tumours exhibit an intestinal, gastric and gastrointestinal mucinous phenotype. Diffuse-type carcinomas form no or very few glandular structures, instead usually infiltrating the gastric wall, appearing diffusely distributed as small, round single cells or poorly cohesive cell clusters. They may resemble signet-ring cells, and may contain small amounts of intestinal mucin. Additionally, mixed tumours exhibit both intestinal and diffuse characteristics, and undifferentiated tumors are classified as indeterminate. The natural history of gastric carcinoma, in particular the association with environmental factors, incidence trends, and precursor lesions, is often evaluated with respect to the Laurén classification.
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Figure (5): Signet-ring" cell carcinoma


Table (2): Difference between intestinal and diffuse type of gastric cancer
	INTESTINAL
	DIFFUSE

	Environmental
	Familial

	Gastric atrophy, intestinal metaplasia
	Blood type A

	Men >women
	Women >men

	Increasing incidence with age
	Younger age group

	Gland formation
	Poorly differentiated, signet ring cells

	Hematogenous spread
	Transmural/lymphatic spread

	Microsatellite instability APC gene mutations
	Decreased E-cadherin

	p53, p16 inactivation
	p53, p16 inactivation


B) Precursor lesions:

Although chronic atrophic gastritis and intestinal metaplasia may be considered to be preneoplastic lesions, this setting may only facilitate the development of what is generally regarded as a true precancerous or precursor lesion, dysplasia. Dysplasia encompasses a large range of cellular and structural atypias, which are defined under the term intraepithelial neoplasia (Hamilton and Aaltonen, 2000), and lies between atrophic metaplasia and invasive cancer.
1) Intraepithelial neoplasia:

Intraepithelial dysplasia may develop in the gastric or intestinal metaplastic gastric epithelium, and can be categorized into four categories: indefinite for intraepithelial neoplasia, low-grade and high-grade intraepithelial neoplasia, and suspicious for invasive cancer (Rugge et al., 2000 and Schlemper et al., 2000). Regenerative or reactive changes unable to be definitely diagnosed are classified as indefinite for intraepithelial neoplasia. Intraepithelial neoplasia exhibits flat, elevated or polypoid, or slightly depressed growth patterns. Histological classification of intraepithelial neoplasia as low- or high-grade depends on the severity of architectural and cytological atypia. The mucosal structure is only slightly modified in low-grade intraepithelial neoplasia, maintaining tubular differentiation with the proliferative zone limited to the outward portion, whereas high-grade intraepithelial neoplasia exhibits increasing distortion of the mucosal architecture, resulting in crowded possibly irregular glands with obvious cellular atypia, and proliferative activity distributed throughout the lesion. High-grade intraepithelial neoplasia is associated with a higher risk of developing gastric carcinoma (Rugge et al., 1994), particularly in association with Type III intestinal metaplasia. The progression from intraepithelial neoplasia to carcinoma is diagnosed when the lamina propria or muscularis mucosa are invaded by the tumor.

2) Adenomas:

Circumscribed tubular and/or villous structures exhibiting intraepithelial neoplasia constitute the benign lesions defined as adenomas. In contrast to Western countries, where adenoma only applies to macroscopic protruding lesions, Japan includes flat, elevated and depressed lesions in the adenoma classification. Gastric adenomas, in the Western sense, are uncommon (Tamura, 1996), making up only 10% of all gastric polyps (Stolte et al., 1994). Malignant transformation depends on the size and histological grade, occurring in 2% of lesions less than 2 cm and in 40-50% of lesions larger than 2 cm, and more frequently in flat adenomas.

3) Polyps:

Hyperplastic gastric polyps typically arise in the antrum in the presence of H. pylori gastritis, but only proceed to carcinoma in a minority of cases. Fundic gland polyps are most common in Western populations, without a background of Helicobacter pylori infection. Sporadically occurring fundic gland polyps have no malignant potential, often affecting patients receiving long-term proton pump inhibitor treatment. Fundic gland polyps may also appear in the hundreds in familial adenomatous polyposis (FAP) patients (Watanabe et al., 1977), where dysplasia and subsequent carcinoma may develop in adenomatous polyps (Zwick et al., 1997 and McGarrity et al., 2000), an elevated polypoid dysplastic lesion occurring seldom in the absence of FAP, with an absolute cancer risk of up to 76% (Ming, 1998).
Other less common types of gastric cancer include: gastric lymphoma, gastric carcinoid and gastrointestinal stromal tumor.
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