16

                     Stomach cancer
Stomach cancer (also called gastric cancer) can develop in any part of the stomach and may spread throughout the stomach and to other organs; particularly the esophagus and the small intestine. Stomach cancer causes nearly one million deaths worldwide per year.
Introduction

Our stomach is a muscular sac located in the upper middle of our abdomen, just below our ribs. If we're an average adult, it's about the size of a small melon, but can stretch at the sides to hold nearly 1 gallon of food and liquid. Our stomach folds in on itself when it's empty and expands when we eat or drink.

The stomach walls are lined with three layers of powerful muscles that mix food with enzymes and acids produced by glands in the stomach's inner lining. Under normal conditions, our stomach produces 2 to 3 quarts of gastric juices every day. One of these, hydrochloric acid, is so corrosive it can dissolve iron nails. Our stomach's delicate tissues are protected from this powerful acid by a thick, jelly-like mucus that coats the stomach lining.

Once the food in the stomach is thoroughly broken down and mixed, muscular contractions push it toward the pyloric valve, which leads into the upper portion of our small intestine (duodenum). The valve opens just enough to release a scant eighth of an ounce of food at a time. It may take three to four hours for our stomach to empty after we eat, depending on our diet. Foods high in fat increase the amount of time it takes for your stomach to empty.

Types  of stomach cancer
The great majority of stomach cancers are adenocarcinomas, which start in the glandular cells in the mucosa, the stomach's innermost lining. Adenocarcinomas are sometimes divided into types 1 and 2:

· Type 1. This type tends to occur in the distal stomach, the portion closest to the first part of the small intestine (duodenum), and usually results from chronic infection with H. pylori bacteria or from eating a diet high in certain foods. 

· Type 2. This type can occur throughout the stomach and is most often caused by genetic factors. Because it's aggressive, type 2 adenocarcinoma is more likely to spread than type 1 is and may extend through the stomach wall to nearby lymph nodes, eventually spreading to other organs such as the pancreas, liver and colon. 

Although adenocarcinomas account for about 95 percent of all stomach cancers, other forms of the disease can sometimes occur, including:

· Lymphomas. These are cancers of immune system tissue in the stomach wall. Some lymphomas are aggressive whereas others grow much more slowly. The latter, known medically as mucosa-associated lymphoid tissue (MALT) lymphomas, usually stem from H. pylori infection and are often curable when found in the early stages. 

· Carcinoid tumors. A small percentage of stomach cancers are carcinoid tumors that originate in the stomach's hormone-producing cells. Carcinoid tumors tend to grow less quickly and metastasize less frequently than do the more common stomach cancers. 

· Gastrointestinal stromal tumors (GISTs). Doctors once thought that these rare tumors formed in the nerve or muscle cells of the intestinal tract. But they now believe they develop from cells called interstitial cells of Cajal, which are part of the autonomic nervous system. Although GISTs can be found anywhere from the esophagus to the rectum, the majority occur in the stomach. Yet GISTs are not the same as other gastric cancers, differing not only in the cells in which they originate but also in their prognosis and treatment. GISTs spread rapidly, prove fatal in a relatively short time and don't respond to treatment with the most common cancer therapies. 
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Epidemiology
Stomach cancer represents roughly 2% (25,500 cases) of all new cancer cases yearly in the United States, but it is much more common in Korea, Japan, Great Britain, South America, and Iceland. It is associated with high salt in the diet, smoking, and low intake of fruits and vegetables. Infection with the bacterium H. pylori is the main risk factor in about 80% or more of gastric cancers. It is more common in men.

Gastric or stomach cancer has very high incidence in Korea and Japan. Gastric cancer is the leading cancer type in Korea with 20.8% of malignant neoplasms, the second leading cause of cancer deaths. It is suspected several risk factors are involved including diet, gastritis, intestinal metaplasia and Helicobacter pylori infection. A Korean diet, high in salted, stewed and broiled foods, is thought to be a contributing factor. Ten percent of cases show a genetic component. In Japan and other countries bracken consumption and spores are correlated to stomach cancer incidence. Epidemiologists have yet to fully account for the high rates of gastric cancer as compared to other countries. Gastric cancer shows a male predominance in its incidence as up to 3 males are affected for every female. Estrogen may protect women against the development of this cancer form.
A very small percentage of diffuse-type gastric cancers (see Histopathology below) are thought to be genetic. Hereditary Diffuse Gastric Cancer (HDGC) has recently been identified and research is ongoing. However, genetic testing and treatment options are already available for families at risk.
Metastasis occurs in 80-90% of individuals with stomach cancer, with a five year survival rate of 75% in those diagnosed in early stages and less than 30% of those diagnosed in late stages. The death rate is 12,400 a year in the United States.

Causes

Healthy cells grow and divide in an orderly way. This process is controlled by DNA — the genetic material that contains the instructions for every chemical process in our body. Some of the genes in your DNA promote cell division and some slow cell division or program cells to die at the right time. Still other genes control processes that help repair DNA. When DNA is damaged, these genes may not function properly, causing cells to grow out of control and eventually form a tumor — a mass of malignant cells.

Although the causes of many types of cancer aren't clear, researchers have made progress in pinpointing factors that damage DNA in stomach cells and in understanding how that damage leads to cancer. These factors include:

· H. pylori infection. A majority of the world's population is infected with corkscrew-shaped bacteria called Helicobacter pylori (H. pylori) that live deep in the mucous layer that coats the lining of the stomach. Although it's not entirely clear how the bacteria are transmitted, it's likely they spread from person to person through the oral-fecal route or are ingested in contaminated drinking water. H. pylori infection frequently occurs in childhood and can last throughout life if not treated. It's the primary cause of stomach ulcers, accounting for at least 80 percent of all cases. It may also be the main cause of stomach cancer. According to the World Health Organization, close to half the annual new cases of stomach cancer can be attributed to H. pylori infection. Having ulcers doesn't necessarily put us at higher risk of stomach cancer, but having H. pylori infection does. That's because long-term infection causes inflammation that can lead to precancerous changes in the stomach lining. One of these changes is atrophic gastritis, a condition in which the acid-producing glands are slowly destroyed. It's likely that low acid levels prevent cancer-causing toxins from being properly broken down or flushed out of our stomach. Countries such as China and Colombia, where a majority of children are infected with H. pylori, have a correspondingly high rate of stomach cancer. 

· Nitrates and nitrites. These are nitrogen-based chemicals that are added to certain foods, especially cured meats such as ham and bacon, hot dogs and deli meats. Both nitrates and nitrites combine with other nitrogen-containing substances in our stomach to form N-nitroso compounds — carcinogens that are known to cause stomach cancer. 

· Salted, smoked or pickled foods and red meat. Before the advent of refrigeration, people commonly preserved food by salting, smoking or pickling. But these foods often contain large amounts of nitrites and nitrates, which can be converted in our stomach into cancer-causing compounds. Countries where consumption of salted meat and fish and pickled vegetables is high — Japan and Korea are notable examples — tend to have correspondingly high rates of stomach cancer. Eating a diet high in red meat, especially when the meat is barbecued or well done, also has been linked to stomach cancer. 

· Tobacco and alcohol use. Both can irritate the stomach lining and are especially likely to cause cancer in the upper part of the stomach closest to the esophagus. 

· Low socioeconomic level. Low-income children and adults are more likely to develop stomach cancer than are those with higher incomes. Researchers believe this may be due to the rapid spread of H. pylori in crowded living conditions. In addition, breast-feeding can help protect infants against H. pylori, and low-income mothers are more likely to bottle-feed their babies. 

Risk factors

Having H. pylori infection makes us more likely to develop stomach cancer than someone who doesn't have the infection. Even so, most people with H. pylori don't get stomach cancer, and researchers believe that genetic factors make some people more susceptible to the disease. Having both H. pylori and a form of a gene that causes low stomach acid greatly increases our risk of stomach cancer.

Other risk factors for stomach cancer include:

· Your sex. Stomach cancer is twice as common in men as it is in women. 

· Age. Most people who develop stomach cancer are between the ages of 50 and 80. The disease rarely occurs in people younger than 40. 

· Diet. A diet high in foods preserved by smoking, salting or pickling increases our risk of stomach cancer. So do foods that contain nitrites and nitrates, such as bacon, ham and processed meats. Eating large amounts of red meat — particularly if it's barbecued or well done — also increases our risk. On the other hand, using plenty of fruits and vegetables, especially those that are red or deep yellow, such as tomatoes, carrots and sweet potatoes, helps protect against stomach cancer. 

· Tobacco use. Smoking also has been implicated in stomach cancer. In 2004, the Surgeon General issued a report linking smoking to a range of diseases, including stomach cancer. Men who smoke are more than twice as likely to die of stomach cancer as are those who don't smoke, and rates are even higher for men who have smoked longer or who have a history of ulcers and heartburn. Women who smoke also have an increased risk of stomach cancer. 

· Previous stomach surgery. The risk of stomach cancer may increase in people who have had part of their stomach and the opening to the small intestine (pyloric valve) removed — usually as a treatment for peptic ulcers. After stomach surgery, bile and sometimes pancreatic juices can back up, causing irritation and inflammation of the stomach lining (gastritis). In addition, the amount of protective stomach acid decreases while nitrite-producing bacteria may increase. These factors can lead to stomach cancer in some people. In general, the risk is greatest about 20 years after the initial surgery. 

· Stomach polyps. These are small growths in the lining of the stomach. Most are benign, but adenomatous polyps — especially those larger than 1 centimeter in diameter — are often precancerous. 

· Familial cancer syndromes. These include hereditary nonpolyposis colon cancer and familial adenomatous polyposis, inherited disorders that slightly increase your risk of stomach cancer. People who carry mutations in the BRCA1 and BRCA2 genes also have an increased stomach cancer risk. In the past, BRCA mutations were associated only with breast and ovarian cancers. 

· Family history. We're more likely to develop stomach cancer if we have a parent or sibling with the disease. This is equally true of both common and uncommon types of stomach cancer. Hereditary diffuse gastric cancer, for example, is a rare form of stomach cancer associated with mutations in a gene called CDH1. A parent with the defective gene has a 50 percent chance of passing it on to each child. Because nearly three-fourths of people who inherit the gene eventually develop stomach cancer, doctors once recommended surgery to remove all or part of the stomach for all children of parents with the gene. But DNA testing now can determine exactly who is at risk
· Pernicious anemia. This condition, which is often associated with atrophic gastritis, develops when the stomach is no longer able to make a protein called intrinsic factor that helps our body absorb vitamin B-12. Although pernicious anemia is easily treated with B-12 injections, having the disease can slightly increase our risk of stomach cancer. 

· Type A blood. Our blood type is determined by the presence or absence of two proteins — A and B — that occur on red blood cells. For unknown reasons, people with type A blood have a somewhat higher risk of stomach cancer than do people with other blood types. 

· Country of origin. Stomach cancer is more common in some parts of the world — especially Japan, Korea, parts of Eastern Europe, and Latin America — than it is in the United States. These differences are likely related to diet and H. pylori infection. Stomach cancer occurs most often in countries where large amounts of meat or smoked, heavily salted or pickled foods are consumed. 

· Environmental exposure. Certain workplace contaminants, including coal dust, asbestos and nickel, have been linked to an increased risk of stomach cancer. 

· Obesity. Men weighing 25 to 30 pounds more than their ideal weight may be at increased risk of stomach cancer. 

Signs and symptoms
Stomach cancer is often asymptomatic or causes only nonspecific symptoms in its early stages.The earliest sign of both noncancerous (benign) and cancerous (malignant) stomach tumors is microscopic internal bleeding, which is usually only detected by tests that check our stool for blood. The patient may also feel tired if this bleeding causes anemia.
When the cancer is more advanced, the patient may experience signs and symptoms such as:

· Discomfort in the upper or middle region of the abdomen that may not be relieved by food or antacids. In the early stages of stomach cancer, pain is often masked by food or acid-buffering medications. 

· Abdominal discomfort aggravated by eating. 

· Black, tarry stools. 

· The vomiting of blood. 

· Vomiting after meals. 

· Weakness, fatigue and weight loss. 

· Full feeling after meals, even when eating less than normal. 

Having one or more of these signs and symptoms doesn't necessarily mean the patient has stomach cancer. Other conditions, especially peptic ulcers, can cause similar problems.

metastasizedBy the time symptoms occur, the cancer has generally  to other parts of the body, one of the main reasons for its poor prognosis. Stomach cancer can cause the following signs and symptoms:

Early

· Indigestion or a burning sensation (heartburn) 

· Loss of appetite, especially for meat 

Late

· Abdominal pain or discomfort in the upper abdomen 

· Nausea and vomiting 

· Diarrhea or constipation 

· Bloating of the stomach after meals 

· Weight loss 

· Weakness and fatigue 

· Bleeding (vomiting blood or having blood in the stool), which can lead to anemia.

These can be symptoms of other problems such as a stomach virus, gastric ulcer or tropical sprue and diagnosis should be done by a gastroenterologist or an oncologist. All physical signs are late events, and almost invariably the signs develop too late for curative procedures.
· Signs may include a palpable enlarged stomach with succussion splash; hepatomegaly; periumbilical metastasis (Sister Mary Joseph nodule); enlarged lymph nodes such as: Virchow nodes (ie, left supraclavicular), Irish node (anterior axillary); and Blumer shelf (ie, shelflike tumor of the anterior rectal wall). Some patients experience weight loss and others may present with melena or pallor from anemia. 

· Paraneoplastic syndromes such as dermatomyositis, acanthosis nigricans, and circinate erythemas are poor prognostic features. 

· Other associated abnormalities also include peripheral thrombophlebitis and microangiopathic hemolytic anemia. A condition of darkened hyperplasia of the skin, frequently of the axilla and groin, known as acanthosis nigricans, commonly prompts a study into gastric carcinoma. It should be noted that this hyperplasia can be found in obese individuals with no underlying cancer.
Spread patterns

· Cancer of the stomach can spread directly, via lymphatics, or hematogenously. 

· Direct extension into the omenta, pancreas, diaphragm, transverse colon or mesocolon, and duodenum is common. 

· If the lesion extends beyond the gastric wall to a free peritoneal (ie, serosal) surface, then peritoneal involvement is frequent. 

· The visible gross lesion frequently underestimates the true extent of the disease. 

· The abundant lymphatic channels within the submucosal and subserosal layers of the gastric wall allow for easy microscopic spread. 

· The submucosal plexus is prominent in the esophagus and the subserosal plexus is prominent in the duodenum, allowing proximal and distal spread. 

· Lymphatic drainage is through numerous pathways and can involve multiple nodal groups (eg, gastric, gastroepiploic, celiac, porta hepatic, splenic, suprapancreatic, pancreaticoduodenal, paraesophageal, and paraaortic lymph nodes). 

· The cancer also spreads hematogenously, and liver metastases are common.

Diagnosis
 To find the cause of symptoms, the doctor asks about the patient's medical history, does a physical exam, and may order laboratory studies. The patient may also have one or all of the following exams and diagnostic tests :
Upper endoscopy. This procedure allows the doctor to see abnormalities in the upper gastrointestinal (GI) tract that may not be visible on X-rays. For the test, the doctor inserts a thin, flexible, lighted tube (endoscope) through the mouth and into the esophagus, stomach and the first part of the small intestine. The throat is usually numbed before the patient is asked to swallow the endoscope, and he'll receive additional medication to ensure that he will be comfortable during the procedure. If any tissue in the upper intestinal tract looks suspicious, the doctor can remove a small sample (biopsy) using instruments inserted through the endoscope. The sample is then sent to a lab for examination by a pathologist. . A biopsy, with subsequent histological analysis, is the only sure way to confirm the presence of cancer cells. Upper endoscopy takes about 20 to 30 minutes, although the patient won't be sent home until the medication wears off — usually one to two hours later. Risks of the procedure are rare and include bleeding and perforation of the stomach lining. The most common complication is a slight sore throat from swallowing the endoscope. 
· Stomach X-ray (barium upper GI series). This test uses a series of X-rays to examine the esophagus, the stomach and the first part of the small intestine. Before the test, the patient will drink a thick liquid (barium) that temporarily coats the lining of the stomach so that it shows up clearly on the X-rays. He may also be asked to swallow a gas-producing liquid or pill, such as sodium bicarbonate, which stretches the stomach and separates its folds, thereby providing a better view of the inner lining. After the test the patient can eat normally and resumes his usual activities, although he'll need to drink extra water to help flush the barium from your system. The most common complication of the procedure is temporary constipation. 

If the patient receives a diagnosis of stomach cancer, the doctor is likely to recommend additional tests to help determine the extent of the disease (staging tests) and the best course of treatment. These may include:

· Endoscopic ultrasound. This test helps determine whether cancer has spread into the walls of the stomach or to nearby tissues and lymph nodes. Endoscopic ultrasound is similar to upper endoscopy, but in this case, the endoscope carries a small ultrasound probe that uses high-frequency sound waves to create images of the stomach and surrounding tissues, including lymph nodes. 

· Computerized tomography (CT) scan. Used to help check for the spread of cancer outside the stomach — especially to organs such as the liver and lungs — this test uses split-second computer processing and X-ray beams to produce detailed cross-sectional images of the internal organs. A CT scan exposes the patient to more radiation than conventional X-rays do, but in most cases, the benefits outweigh the risks. 

· Magnetic resonance imaging (MRI). This test also looks for the spread of cancer beyond the stomach. But unlike a CT scan, MRI uses a powerful magnetic field and radio waves — not X-rays — to produce cross-sectional images of the body. 

· Chest X-ray. This test checks whether cancer has spread to the lungs but isn't as sensitive as a CT scan. 

· Laparoscopy: A surgeon makes small incisions (cuts) in your abdomen. The surgeon inserts a thin, lighted tube (laparoscope) into the abdomen. The surgeon may remove lymph nodes or take tissue samples for biopsy. 

Lab Studies
· The goal of obtaining laboratory studies is to assist in determining optimal therapy. 

· A complete blood cell count can identify anemia, which may be caused by bleeding, liver dysfunction, or poor nutrition. Approximately 30% of patients have anemia. 

· Electrolyte panels and liver function tests also are essential to better characterize the patient's clinical state. 

· Carcinoembryonic antigen (CEA) is increased in 45-50% of cases. 

· Cancer antigen (CA) 19-9 is elevated in about 20% of cases.

· Fecal occult blood test is obsolete except possibly as a screening test; a negative test proves nothing and a positive result may result from a large number of other conditions beside gastric carcinoma. 

Histopathology
· Gastric adenocarcinoma is a malignant epithelial tumor, originating from glandular epithelium of the gastric mucosa. It invades the gastric wall, infiltrating the muscularis mucosae, the submucosa and thence the muscularis propria. Histologically, there are two major types of gastric cancer (Lauren classification): intestinal type and diffuse type. 

· Intestinal type adenocarcinoma: tumor cells describe irregular tubular structures, harboring pluristratification, multiple lumens, reduced stroma ("back to back" aspect). Often, it associates intestinal metaplasia in neighboring mucosa. Depending on glandular architecture, cellular pleomorphism and mucosecretion, adenocarcinoma may present 3 degrees of differentiation: well, moderate and poorly differentiate. 

· Diffuse type adenocarcinoma (mucinous, colloid): Tumor cells are discohesive and secrete mucus which is delivered in the interstitium producing large pools of mucus/colloid (optically "empty" spaces). It is poorly differentiated. If the mucus remains inside the tumor cell, it pushes the nucleus at the periphery - "signet-ring cell". 

Staging
If cancer cells are found in the tissue sample, the next step is to stage, or find out the extent of the disease. Various tests determine whether the cancer has spread and, if so, what parts of the body are affected. Because stomach cancer can spread to the liver, the pancreas, and other organs near the stomach as well as to the lungs, the doctor may order a CT scan, a PET scan, an endoscopic ultrasound exam, or other tests to check these areas. Blood tests for tumor markers, such as carcinoembryonic antigen (CEA) and carbohydrate antigen (CA) may be ordered, as their levels correlate to extent of metastasis, especially to the liver, and the cure rate.

Staging may not be complete until after surgery. The surgeon removes nearby lymph nodes and possibly samples of tissue from other areas in the abdomen for examination by a pathologist.

These are the stages of stomach cancer: 

· Stage 0: The cancer is found only in the inner layer of the stomach. It is carcinoma in situ. 

· Stage I is one of the following: 

· The tumor has invaded only the submucosa. Cancer cells may be found in up to 6 lymph nodes. 

· Or, the tumor has invaded the muscle layer or subserosa. Cancer cells have not spread to lymph nodes or other organs. 

· Stage II is one of the following: 

· The tumor has invaded only the submucosa. Cancer cells have spread to 7 to 15 lymph nodes. 

· Or, the tumor has invaded the muscle layer or subserosa. Cancer cells have spread to 1 to 6 lymph nodes. 

· Or, the tumor has penetrated the outer layer of the stomach. Cancer cells have not spread to lymph nodes or other organs. 

· Stage III is one of the following: 

· The tumor has invaded the muscle layer or subserosa. Cancer cells have spread to 7 to 15 lymph nodes. 

· Or, the tumor has penetrated the outer layer. Cancer cells have spread to 1 to 15 lymph nodes. 

· Or, the tumor has invaded nearby organs, such as the liver or spleen. Cancer cells have not spread to lymph nodes or to distant organs. 

· Stage IV is one of the following: 

· Cancer cells have spread to more than 15 lymph nodes. 

· Or, the tumor has invaded nearby organs and at least 1 lymph node. 

· Or, cancer cells have spread to distant organs. 

· Recurrent cancer: The cancer has come back (recurred) after a period of time when it could not be detected. It may recur in the stomach or in another part of the body. 
TNM staging is used.The 2006 American Joint Committee on Cancer (AJCC) Cancer Staging Manual presents the following TNM classification system for staging gastric carcinoma: 

· Primary tumor

· TX - Primary tumor (T) cannot be assessed 

· T0 - No evidence of primary tumor 

· Tis - Carcinoma in situ, intraepithelial tumor without invasion of lamina propria 

· T1 - Tumor invades lamina propria or submucosa 

· T2 - Tumor invades muscularis propria or subserosa 

· T3 - Tumor penetrates serosa (ie, visceral peritoneum) without invasion of adjacent structures 

· T4 - Tumor invades adjacent structures

· Regional lymph nodes

· NX - Regional lymph nodes (N) cannot be assessed 

· N0 - No regional lymph node metastases 

· N1 - Metastasis in 1-6 regional lymph nodes 

· N2 - Metastasis in 7-15 regional lymph nodes 

· N3 - Metastasis in more than 15 regional lymph nodes

· Distant metastasis

· MX - Distant metastasis (M) cannot be assessed 

· M0 - No distant metastasis 

· M1 - Distant metastasis
· Prognostic features

· Two important factors influencing survival in resectable gastric cancer are depth of cancer invasion through the gastric wall and presence or absence of regional lymph node involvement. 

· In about 5% of primary gastric cancers, a broad region of the gastric wall or even the entire stomach is extensively infiltrated by malignancy, resulting in a rigid thickened stomach, termed linitis plastica. Linitis plastica has an extremely poor prognosis.9 

· Margins positive for presence of cancer are associated with a very poor prognosis. 

· The greater the number of involved lymph nodes, the more likely the patient is to develop local and systemic failure after surgery. 

· In a study by Shen and colleagues,10 the depth of tumor invasion and gross appearance, size, and location of the tumor were 4 pathological factors independently correlated with the number of metastatic lymph nodes associated with gastric cancer.
Treatment
Like any cancer, treatment is adapted to fit each person's individual needs and depends on the size, location, and extent of the tumor, the stage of the disease, and general health. Cancer of the stomach is difficult to cure unless it is found in an early stage (before it has begun to spread). Unfortunately, because early stomach cancer causes few symptoms, the disease is usually advanced when the diagnosis is made. Treatment for stomach cancer may include surgery, chemotherapy, and/or radiation therapy. New treatment approaches such as biological therapy and improved ways of using current methods are being studied in clinical trials.

Surgery

· Type of surgery  

· In general, most surgeons in the United States perform a total gastrectomy (if required for negative margins), an esophagogastrectomy for tumors of the cardia and gastroesophageal junction, and a subtotal gastrectomy for tumors of the distal stomach.  

· A randomized trial comparing subtotal with total gastrectomy for distal gastric cancer revealed similar morbidity, mortality, and 5-year survival rates.11  

· Because of the extensive lymphatic network around the stomach and the propensity for this tumor to extend microscopically, traditional teaching is to attempt to maintain a 5-cm surgical margin proximally and distally to the primary lesion.  

· Lymph node dissection  

· The extent of the lymph node dissection is somewhat controversial.  

· Many studies demonstrate that nodal involvement indicates a poor prognosis, and more aggressive surgical approaches to attempt to remove involved lymph nodes are gaining popularity.  

· Two randomized trials compared D1 (perigastric lymph nodes) with D2 (hepatic, left gastric, celiac and splenic arteries as well as those in the splenic hilum) lymphadenectomy in patients who were treated for curative intent. In the largest of these trials, postoperative morbidity (43% versus 25%) and mortality (10% versus 4%) were higher in the D2 group.12, 13  

· Most critics argue that these studies were underpowered and overestimated benefit. Despite negative results of randomized trials, D2 dissections continue to be done and are recommended by the National Comprehensive Cancer Network over D1 dissections. A pancreas and spleen-preserving D2 lymphadenectomy is suggested as it provides greater staging information, and may provide a survival benefit while avoiding its excess morbidity when possible.  

Surgery is the most common treatment for stomach cancer. The surgeon removes part (subtotal or partial gastrectomy) or all (total gastrectomy) of the stomach, as well as some of the tissue around the stomach, with the basic goal of removing all cancer and a margin of normal tissue.Lymph nodes near the tumor also are often removed during surgery.
 After a subtotal gastrectomy, the remaining part of your stomach is connected to the small intestine. Tumors in the lower parts of the stomach may call for a Billroth I or Billroth II procedure. 

 If your entire stomach is removed, your surgeon attaches your esophagus directly to your small intestine. Depending on the extent of invasion and the location of the tumor, surgery may also include removal of part of the esophagus, spleen,  intestine or pancreas . Tumors in the lower parts of the stomach may call for a Billroth I or Billroth II procedure.
Unfortunately, only a minority of patients with gastric cancer who undergo a surgical resection will be cured of their disease. The majority of patients have a recurrence. 

Patterns of failure  

· Several studies have investigated the patterns of failure after surgical resection alone. Studies that depend solely on the physical examination, laboratory studies, and imaging studies may overestimate the percentage of patients with distant failure and underestimate the incidence of local failure, which is more difficult to detect.  

· A reoperation series from the University of Minnesota may offer a more accurate understanding of the biology of the disease. In this series of patients, researchers surgically reexplored patients 6 months after the initial surgery and meticulously recorded the patterns of disease spread. The total local-regional failure rate approached 67%. The gastric bed was the site of failure in 54% of these cases, and the regional lymph nodes were the site of failure in 42%. Approximately 22% of patients had evidence of distant failure. The patterns of failure included local tumor regrowth, tumor bed recurrences, regional lymph node failures, and distant failures (ie, hematogenous failures and peritoneal spread). Primary tumors involving the gastroesophageal junction tended to fail in the liver and the lungs. Lesions involving the esophagus failed in the liver. This is why the adjuvant therapy is needed.
After gastrectomy, some people experience leakage or obstruction where the intestinal tract has been reconstructed. More common problems associated with partial or total gastrectomy include diarrhea, vomiting and dumping syndrome, which occurs when the small intestine fills too quickly with undigested food. Symptoms of dumping may occur immediately after eating (early dumping) or two to three hours after a meal (late dumping) and include nausea, vomiting, diarrhea, shortness of breath, weakness, sweating and dizziness.

 Endoscopic mucosal resection is a treatment for early gastric cancer that has been pioneered in Japan, but is available in the United States at some centers. In this procedure, the tumor is removed from the wall of the stomach using an endoscope, with the advantage in that it is a smaller operation than removing the stomach. Surgical interventions are currently curative in less than 40% of cases, and, in cases of metastasis, may only be palliative. The doctor may still recommend an operation to alleviate pain, intractable bleeding or obstruction. In some cases of advanced stomach cancer, a laser beam directed through an endoscope can vaporize most of the tumor and relieve obstruction without an operation.
Chemotherapy
Chemotherapy is the use of systemic drugs to fight the stomach cancer. This treatment uses drugs to help kill cancer cells. Injected into a vein or taken orally, chemotherapy medications travel through your bloodstream and are often used to eliminate cancer cells that may remain after surgery or to treat cancers that have spread to other parts of the body. Chemotherapy may also be used to control cancer growth, prolong life or relieve symptoms of advanced disease. Although it sometimes may be the only treatment needed, doctors most often use chemotherapy in conjunction with other therapies. For example, in locally advanced stomach cancer, which occurs when the tumor affects only the stomach and nearby tissues, chemotherapy and radiation (radiotherapy) may be offered after surgery to help increase survival and improve quality of life.

Unfortunately, gastric cancer has not been especially sensitive to these drugs until recently, and historically served to palliatively reduce the size of the tumor and increase survival time. Some drugs used in stomach cancer treatment include: 5-FU (fluorouracil), BCNU (carmustine), methyl-CCNU (Semustine), and doxorubicin (Adriamycin), as well as Mitomycin C, and more recently cisplatin and taxotere in various combinations. Scientists are exploring the benefits of giving chemotherapy before surgery to shrink the tumor, or as adjuvant therapy after surgery to destroy remaining cancer cells. Combination treatment with chemotherapy and radiation therapy is also under study. Doctors are testing a treatment in which anticancer drugs are put directly into the abdomen (intraperitoneal hyperthermic chemoperfusion). Chemotherapy also is being studied as a treatment for cancer that has spread, and as a way to relieve symptoms of the disease. The side effects of chemotherapy depend mainly on the drugs the patient receives.

Radiation therapy
Radiation therapy (also called radiotherapy) is the use of high-energy rays to damage cancer cells and stop them from growing. When used, it is generally in combination with surgery and chemotherapy, or used only with chemotherapy in cases where the individual is unable to undergo surgery. Radiation therapy may be used to relieve pain or blockage by shrinking the tumor for palliation of incurable disease

Multimodality therapy
While previous studies of multimodality therapy (combinations of surgery, chemotherapy and radiation therapy) gave mixed results, the Intergroup 0116 (SWOG 9008) study[6] showed a survival benefit to the combination of chemotherapy and radiation therapy in patients with nonmetastatic, completely resected gastric cancer. Patients were randomized after surgery to the standard group of observation alone, or the study arm of combination chemotherapy and radiation therapy. Those in the study arm receiving chemotherapy and radiation therapy survived on average 36 months, compared to 27 months with observation. .

Biological therapy
Biologic therapy is still in the testing stages for stomach cancer. The side effects of biological therapy vary with the type of treatment. Some cause flu-like symptoms, such as chills, fever, weakness, nausea, vomiting, and diarrhea. Patients sometimes get a rash, and they may bruise or bleed easily. These problems may be severe, and patients may need to stay in the hospital during treatment.
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	  A suspicious stomach ulcer that was diagnosed as cancer on biopsy and resected. Surgical specimen.











Poor to moderately differentiated adenocarcinoma of the stomach. H&E stain.
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