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Gastric or stomach cancer is relatively rare in the United States and other developed countries. Despite its rarity in
the US, gastric cancer is the second leading cause of cancer-related death worldwide and is the fourth most
common diagnosed cancer worldwide. The incidence rates for most types of gastric cancer are dropping worldwide
due to improvements in living conditions and diet.1, 2

According to the American Cancer Society, it is estimated that in 2023, 26,500 cases of gastric cancer will be
diagnosed and there will be 11,130 deaths from gastric cancer in.3
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Anatomy Of The Stomach

The stomach is a sac-like organ located between the esophagus and small intestine. The stomach aids in digestion
and stores food. Anatomically, the stomach has been broken down into 5 different regions: cardia, fundus, body,
antrum, and pylorus (see below). The stomach is also composed of 5 different tissue layers: mucosa, submucosa,
muscularis, subserosa, and serosa. The more layers a cancer invades, the worse its prognosis.4

The stomach is also associated with an extensive lymphatic network. Cancer that has spread to the nearby
lymphatics has a worse prognosis.5

Learn more about the lymphatic system.

Gastric Cancer: Types

Listed below are some common and uncommon types of gastric cancer:

Gastric adenocarcinoma - The most common gastric cancer. It is usually divided into two subtypes: intestinal
and diffuse. Intestinal adenocarcinoma usually evolves in parts of the stomach closer to the intestines and more
frequently affects people over the age of 80. Diffuse adenocarcinoma is found more often in young patients and
those with blood type A. The diffuse form is what is traditionally considered gastric cancer.l, 6

Gastrointestinal Stromal Tumor (GIST) - Uncommon. Arises from cells in the Cajal that regulate intestinal
contractions.7

Gastrointestinal Leiomyosarcoma - Uncommon. Rarely spreads to the lymph nodes. Arises from smooth muscle
cells in muscularis mucosa or propria of the stomach lining.7

Gastrointestinal Carcinoid - Uncommon. Arises from the mucosa in the gastric body and fundus. Limited
metastatic potential.8

Gastrointestinal lymphoma - Uncommon. Usually evolves in the stomach, but can start in any part of the
gastrointestinal tract.9

Gastric Cancer: Risk Factors

Factors that influence the risk of developing stomach (gastric) cancer:
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The relative effects of these and other risk factors in any given case of cancer is variable and very difficult to
determine with accuracy at this time. Some of these and other risk factors are discussed below.

Helicobacter pyloriinfection

H. pyloriis one of the most common bacterial infections worldwide. It causes duodenal and gastric ulcers as well as
chronic gastritis. H. pylori significantly increases the risk of developing gastric adenocarcinoma. The World Health
Organization classifies H. pylori as a class | carcinogen. It is found in the stomach of over half of the world's
population. The bacteria live in the mucosal lining of the stomach and can cause chronic inflammation(gastritis).
This inflammation can lead to DNA damage that promotes cancer development. H. pyloriis associated with over
70% of gastric adenocarcinomas.

Eradication of the infection is the best way to prevent gastric cancer. A combination of antibiotics, stomach acid
suppressors and stomach protectors may be used. Unfortunately, adequate diagnostic tests and drug therapy for
H. pylori eradication is very expensive. A vaccine would be a better approach to the H. pylori problem. Vaccines
have been moderately successful in animal models, but not in humans. Several types of vaccines are currently
being studied.10

Diet

An increase in fiber, raw fruit, and vegetable consumption is associated with a significant decrease in gastric
cancer risk. Consumption of nitrates, refined carbohydrates (white bread, white rice, sugary cereal, etc.) and highly
salted or pickled foods is suspected to increase the risk for gastric cancer.10

Gender

Men are at higher risk than women for gastric cancer. This is especially true for the intestinal type of cancer. It is
thought that female reproductive hormones such as estrogen and progesterone help protect against gastric cancer
development.11, 12

Age

The risk for developing gastric cancer gradually increases after the age of 40. The diffuse type of gastric cancer
occurs more often in younger patients whereas the intestinal type occurs more often in the elderly. For this reason,
age is a greater risk factor for the intestinal type than for the diffuse type.11

Ethnicity and Geography

Caucasians are at the lowest risk of developing gastric cancer and people of Asian descent are at the highest risk.
This disparity is mainly due to diet and living conditions. Japan and China have the highest rates of gastric cancer
and H. pyloriinfection. Eastern Europe is also at a higher risk than North America and Western and Northern
Europe.1l1, 1

Smoking

Studies have shown that smoking increases the risk for gastric cancer. Asian smokers have a higher risk for
developing intestinal-type gastric cancer whereas Western smokers are at higher risk for diffuse type gastric
cancer.11l

Family History of Gastric Cancer

Cancer cases can be grouped into two broad categories, sporadic and familial. Sporadic cancers are those in
which the affected individual does not have a known family history of the disease. Familial cancers tend to occur in
several generations of a family and affected individuals often have close relatives (brother, sister, father) with the
same type of cancer. It is possible that these individuals inherit genes that increase the risk for the development of
specific cancers. Individuals with a family history of gastric cancer are at an increased risk of developing the
disease. The increase in risk depends upon the type of relative affected. The more closely related an individual is to
someone who has/had gastric cancer, the more likely they will share the associated genes. Inherited gastric cancer
accounts for about 1-3% of all stomach cancer cases13.
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The major gastric cancer susceptibility syndrome is called hereditary diffuse gastric cancer (HDGC). Other inherited
forms of digestive system cancer include familial adenomatous polyposis (FAP) and hereditary non-polyposis
colorectal cancer (HNPCC):

¢ Hereditary diffuse gastric cancer (HDGC): HDGC is an autosomal dominant disorder and is caused by a
mutation in the CDH1 gene. The mutation results in a decrease in type 1 E-cadherin. This decreased
expression appears to be the difference between diffuse and intestinal gastric cancer. The onset of cancer is
widely variable for these individuals, from 16-82 years of age. Genetic testing is available for this
syndrome.l4Learn more about FAP and HNPCC.

Gastric Cancer: Symptoms

Symptoms
Early-stage gastric cancer typically has few symptoms, but the following general symptoms may occur:15

¢ Indigestion, stomach discomfort, or heartburn
e Nausea or loss of appetite
e Feeling tired

Late-stage gastric cancers are associated with the following symptoms:15

Blood in the stool or stools that are black in color

A bloated feeling after eating, even when eating a small amount
Vomiting after meals

Unintended weight loss

Stomach pain, especially after meals

Weakness and fatigue

Gastric Cancer: Detection And Diagnosis

Detection

In the US, gastric cancer detection occurs most often after it has developed into late-stage cancer. Because gastric
cancer is not common in the US screening of the general public is not actively pursued. In contrast, countries that
have high levels of gastric cancer, like Japan, have more rigorously applied screening procedures which often result
in early detection of gastric cancer.16

Because about 1% of people infected wth H. pylori will develop gastric cancer, it has been proposed that screening
for infection with the bacteria should be considered for people in the US living in areas where infection rates are
high.17

For information about the methods used to detect cancer, refer to the Diagnosis and Detection section.

Gastric Cancer: The Pathology Report And Staging

The Pathology Report

If there is suspicion that a patient may have gastric cancer, a sample of tissue (biopsy) may be taken for
examination. After a biopsy is taken, the physician who performed the biopsy sends the specimen to a pathologist.
The pathologist examines the specimen at both the macroscopic (visible with the naked eye) and microscopic
(requiring magnification) levels and then sends a pathology report to the physician. The report contains
information about the tissue's appearance, cellular makeup, and state of disease or normalcy.

View more information about pathology reports.

Staging

Staging a cancer is a way of describing the extent of the disease. One of the most common methods used for
cancer staging is called the T/N/M system. This system assigns a degree of severity based on the size, location,
and spread of cancer in the body. Two important factors influencing survival for gastric cancer patients are depth
of invasion through the gastric wall and the number of lymph nodes involved.15

Learn more about cancer staging and the TNM system.

Gastric Cancer: Tumor Biology And Genetics

Mutations (or epigenetic modifications) of key genes alter the behavior of cells. The genetic alterations lead to
changes in protein products and changes in the amount of product produced by genes (gene expression). As
changes accumulate, the cells become more abnormal and cancer progresses. Details about these changes can be
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found in the Mutation section. Some of the genes that have been shown to be important in the development of
gastric cancer are listed and discussed below:

e CDH1 Gene
e TP53 Gene
e APC Gene

CDH1 Gene

CDH1 codes for a protein called epithelial cadherin or E-cadherin. This protein is involved in cell-cell adhesion and
is responsible for the formation of organized tissues. E-cadherin also has roles in cell signaling, cell movement, and
gene regulation. CDH1 functions as a tumor suppressor gene. Inherited CDH1 mutations are responsible for
hereditary diffuse gastric cancer (HDGC) syndrome. Mutations in this gene also raise the risk for developing lobular
breast carcinoma and prostate cancer.18, 19

TP53 Gene
TP53 is a tumor suppressor gene that encodes the protein product p53. It has been reported that TP53 is damaged
(mutated) or lost in up to 80% of gastric cancers.18

Learn more about abnormal p53 and cancer development.

APC Gene

APC (adenomatous polyposis coli) is a tumor suppressor gene that plays a role in cell signaling. The APC gene is
well known for its role in the development of colorectal cancer. However, mutations in this gene are also found in
60% of intestinal-type gastric cancers and 25% of gastric adenomas.18

Learn more about APC and cancer development.

Gastric Cancer: Treatment

Gastric cancer treatments can be divided into two categories based on the cancer: early stage and advanced
stage. Early stage treatment involves tumors that have not yet penetrated the serosal layer of the stomach.
Advanced stage treatment involves tumors that have penetrated the serosa and have spread to other regions of
the body. Treatment options depend on the size and location of the tumor, the physical condition of the patient,
and the cancer stage.

Surgery is the most common treatment option for early-stage gastric cancer. Three main surgical options exist for
gastric cancer:

¢ Total gastrectomy - The surgical removal of the entire stomach
¢ Partial or subtotal gastrectomy - The surgical removal of specific sections of the stomach
¢ Resection - The surgical removal of a tumor and some surrounding tissue

The removal of the surrounding lymph nodes is frequently done during any type of surgery. Chemotherapy and
radiation therapy may also be used after surgery. Gastric cancer has a high recurrence rate, so maintaining a
healthy lifestyle and continuing medical surveillance after treatment are important.

Because our focus is on the biology of the cancers and their treatments, we do not give detailed treatment
guidelines. Instead, we link to organizations in the U.S. that generate the treatment guidelines.

The National Comprehensive Cancer Network (NCCN) lists the following treatments for gastric cancer:

e Surger
e Radiation Thera
e Chemothera

Information about clinical trials:

e General clinical trial information from CancerQuest
e Click here for information about clinical trials from the National Cancer Institute.
e Click here for information about clinical trials from Georgia Clinical Trials Online.

Gastric Cancer Resources
Risks for Gastric Cancer

Stomach Cancer Risk Factors (Moffitt Cancer Center)

Risk Factors: Stomach Cancer (CTCA)

Gastric Cancer Risks (MedLine)
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Section Summary: Gastric Cancer

Introduction

e Gastric cancer is the second leading cause of cancer-related death worldwide.
e Gastric cancer is rare in the US.
e Gastric adenocarcinoma is the most common type of gastric cancer.

Risk Factors

e Helicobacter pyloriinfection and diet are two of the most important risk factors.

e Men are at a greater risk than women.

¢ Inherited genes raise the risk for gastric cancer development. Hereditary diffuse gastric cancer (HDGC)
syndrome involves inheriting specific forms of the CDH1 gene.

Symptoms

e Typically, early-stage gastric cancers are asymptomatic.
¢ Late-stage gastric cancers may cause abdominal pain, bloody stool or weight loss.

Pathology Report and Staging
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¢ A biopsy of the tissue can be examined for tissue appearance, cellular makeup, and abnormalities.
e The T/N/M system is one of the most common methods used for gastric cancer staging.
e The T/N/M system assigns a degree of severity based on the size, location, and spread of the cancer.

Gastric Cancer Tumor Biology

e Many genetic changes occur in cancer. Details can be found in the Mutation section.
¢ One of the more common mutations in hereditary gastric cancer occurs in the CDH1 gene which acts as a
tumor suppressor and plays a role in cell signaling.

Treatment

e Treatments may include surgery, radiation therapy, and chemotherapy.
e The lymph nodes surrounding the stomach are often removed during surgery.
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