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Esophageal cancer

Esophageal cancer is malignancy of the esophagus. There are various subtypes. Esophageal tumors usually lead to dysphagia (difficulty swallowing), pain and other symptoms, and are diagnosed with biopsy. Small and localized tumors are treated with surgery, and advanced tumors are treated with chemotherapy, radiotherapy or combinations. Prognosis depends on the extent of the disease and other medical problems, but is fairly poor.

Introduction

Although the esophagus is essentially a hollow tube, its walls are composed of a number of highly specialized layers, including an inner lining made up of thin, flat cells (squamous cells), a layer below the inner lining (submucosa) that contains mucus-secreting glands, and a thick band of muscle tissue.

When we eat or drink, a muscle in the upper part of our esophagus (upper esophageal sphincter) relaxes, allowing food and liquid to enter. Smooth muscles in the esophagus wall then move the food along in a series of rhythmic contractions — a process called peristalsis. It usually takes four to 10 seconds for food to flow through our esophagus.

Another ring of muscle, the lower esophageal sphincter, sits at the junction where our esophagus and stomach connect. It opens to allow food into our stomach and then clamps shut so that corrosive stomach acids and digestive enzymes don't back up into the esophagus.

Cancer can occur almost anywhere along the length of the esophagus and is classified according to the types of cells in which it originates:

· Squamous cell or epidermoid carcinoma. The most common esophageal cancer in black Americans and the most prevalent esophageal cancer worldwide, squamous cell carcinoma develops in the flat squamous cells that line the esophagus. 

· Adenocarcinoma. This arises in the glandular tissue in the lower part of the esophagus nearest the stomach. Adenocarcinoma is more common in white than in black Americans, and is the fastest increasing cancer in the United States, possibly because of a rapid rise in the incidence of acid reflux disease. 

· Others. Although squamous cell and adenocarcinoma are the primary types of esophageal cancer, other, rare forms of the disease sometimes occur. These include sarcoma, lymphoma, small cell carcinoma and spindle cell carcinoma. In addition, cancer that starts in the breast or lung can spread (metastasize) through the bloodstream or lymph system to the esophagus. 

Contributing factors
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. When DNA is damaged, changes occur in these instructions. One result is that cells may begin to grow out of control and eventually form a tumor — a mass of malignant cells.

Although researchers don't know all the causes of esophageal cancer, they have identified several factors that can damage DNA in your esophagus. These factors include:

· Heavy alcohol consumption. In Western nations, a majority of esophageal squamous cell carcinomas result from chronic alcohol abuse. Long-term heavy drinking irritates the lining of the esophagus, leading to inflammation that eventually may cause malignant changes in the cells. 

· Tobacco use. Using tobacco in any form, including cigarettes, cigars, pipes and chewing tobacco, increases the likelihood of developing esophageal squamous cell carcinoma. The risk increases with long-term use and rises dramatically for people who both smoke and drink. 

· Chronic acid reflux. Sometimes the lower esophageal sphincter relaxes abnormally or weakens, allowing caustic stomach acids to back up into our esophagus (esophageal reflux). The result is heartburn — a burning chest discomfort that in severe cases may mimic the symptoms of a heart attack. Occasional heartburn usually isn't serious, but chronic acid reflux can lead to Barrett's esophagus, a condition in which cells similar to the stomach's glandular cells develop in the lower esophagus. These new cells are resistant to stomach acid, but they also have a high potential for malignancy. Gastroesophageal reflux is the most common cause of esophageal adenocarcinomas. Smoking, obesity and a high-sodium diet put you at increased risk of reflux problems. 

· Exposure to silica dust. Studies have linked silica, a primary component of sandstone and granite, with an increased risk of esophageal cancer. Miners, people working in the pressurized spaces used in building tunnels, and construction workers, especially those handling brick, concrete or tile, are most likely to be exposed to high levels of silica dust. 

· Diet. Eating a diet low in fruits and vegetables appears to contribute to esophageal cancer. Especially implicated are diets lacking in vitamins A, C, B1 (riboflavin), beta carotene and the mineral selenium. People with low levels of selenium, in particular, have a much higher risk of precancerous changes associated with Barrett's esophagus than do people with normal blood selenium levels. But because high doses of selenium can be toxic, experts recommend getting selenium from foods such as fish, whole-grain bread, Brazil nuts and walnuts rather than from supplements. 

· Obesity. Weighing 20 to 30 pounds more than our ideal weight has been linked to an increased risk of adenocarcinoma. 

Sometimes esophageal cancer is associated with certain rare medical conditions, including:

· Achalasia. In this disorder, food collects at the bottom of the esophagus, both because the esophagus lacks normal peristalsis to move food along and because the lower esophageal sphincter doesn't relax normally. For reasons that aren't clear, having achalasia seems to increase our risk of esophageal cancer. 

· Esophageal webs. These thin protrusions of tissue can appear anywhere in the esophagus. Some webs cause no symptoms, but others can make swallowing difficult. When other problems — including anemia and abnormalities of the tongue, fingernails and spleen — occur in conjunction with esophageal webs, the condition is called Plummer-Vinson or Paterson-Kelly syndrome. People with this syndrome are at risk of developing esophageal cancer. 

· Tylosis. This rare, inherited disorder causes excess skin to form on the soles and palms. Close to half the people with tylosis eventually develop esophageal cancer. A genetic defect appears to be responsible for both tylosis and the associated cancer. 

Epidemiology
Esophageal cancer is a relatively rare form of cancer, but some world areas have a markedly higher incidence than others: China, India and Japan, as well as the United Kingdom, appear to have a higher incidence, as well as the region around the Caspian Sea.The American Cancer Society estimates that during 2007, approximately 15,560 new esophageal cancer cases will be diagnosed in the United States.The esophageal cancer incidence and mortality rates for people of African-Americans have been higher than the rate for Caucasians. According to the NCI, incidence of adenocarcinoma of the esophagus, which is associated with Barrett's esophagus, is rising in the United States. This type is more common in Caucasian men over the age of 60.Multiple reports indicate that esophageal adenocarcinoma incidence has increased during the past 20 yr, especially in non-Hispanic white men. Esophageal adenocarcinoma age-adjusted incidence increased in New Mexico from 1973 to 1997. This increase was found in non-Hispanic whites and Hispanics and became predominant in non-Hispanic whites.
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Classification
Esophageal cancers are typically carcinomas, which arise from the epithelium, or surface lining of the esophagus. Most esophageal cancer fall into one of two classes: squamous cell carcinomas, which are similar to head and neck cancer in their appearance and association with tobacco and alcohol consumption, and adenocarcinomas, which are often associated with a history of gastroesophageal reflux disease and Barrett's esophagus.

Signs and symptoms

It's unusual to have signs and symptoms of esophageal cancer in the early stages of the disease. When cancer is more advanced, the patient may experience:

· Difficulty swallowing (dysphagia). Although this is the most common symptom of esophageal cancer, it usually doesn't appear until a tumor has grown large enough to narrow our esophagus to about half its normal width. At this point, meat and bread may be nearly impossible to swallow, and the patient may unconsciously change his eating habits, chewing more slowly and carefully or switching to softer foods. In time, even liquids may be hard to swallow. Dysphagia (difficulty swallowing) is the first symptom in most patients. Odynophagia (painful swallowing) may be present. Fluids and soft foods are usually tolerated, while hard or bulky substances (such as bread or meat) cause much more difficulty.
· Severe, unintentional weight loss. Substantial weight loss is characteristic as a result of poor nutrition and the active cancer. As eating becomes more difficult, the patient may not consume enough calories to maintain his weight. In addition, cancer in general can cause weight loss and muscle wasting because it changes the way the patient s body metabolizes nutrients. 

· Pain in the throat,  mid-chest or between the shoulder blades. Although not common, the patient sometimes might have pain when he swallows or discomfort or burning behind his breastbone. Pain, often of a burning nature, may be severe and worsened by swallowing, and can be spasmodic in character.
· Hoarseness, a chronic cough and sometimes coughing of blood. An early sign may be an unusually husky or raspy voice.These symptoms usually don't appear until cancer is quite advanced.

Signs and symptoms of gastroesophageal reflux include:

· Regurgitation. This leaves a sour taste and the sense of food re-entering your mouth. 

· Burning chest pain. This may occur especially after meals or at night when you're lying down. 

· Difficulty swallowing. This is often due to a spasm or stricture in your esophagus. 

· Coughing, wheezing, asthma, hoarseness or sore throat. This often results from acid reflux in your throat or windpipe. 

 The presence of the tumor may disrupt normal peristalsis (the organised swallowing reflex), leading to nausea and vomiting, regurgitation of food, coughing and an increased risk of aspiration pneumonia. The tumor surface may be fragile and bleed, causing hematemesis (vomiting up blood). Compression of local structures occurs in advanced disease, leading to such problems as superior vena cava syndrome. Fistulas may develop between the esophagus and the trachea, increasing the pneumonia risk; this symptom is usually heralded by cough, fever or aspiration.
If the disease has spread elsewhere, this may lead to symptoms related to this: liver metastasis could cause jaundice and ascites, lung metastasis could cause shortness of breath, pleural effusions, etc.
Complications

As esophageal cancer advances, the tumor may block more and more of the esophagus, making swallowing increasingly difficult. Eventually, some people aren't able to swallow their own saliva. Other complications of esophageal cancer include:

· Tracheoesophageal fistula. This occurs when a tumor creates a hole between the esophagus and windpipe, leading to coughing and gagging when the patient swallows. A tracheoesophageal fistula requires surgery or the use of a stent to prevent food or liquid from the esophagus entering the windpipe and lungs. 

· Severe, unintended weight loss. About half the people with esophageal cancer experience severe weight loss and weakness, usually because of cancer-caused changes in metabolism or because swallowing is painful and difficult. 

· Metastasis. This is the most serious complication of esophageal cancer. Because esophageal tumors are rarely discovered in the early stages, they often have spread to nearby lymph nodes or to other parts of the patient s body, such as the lungs or liver, before they're diagnosed. 
Causes and risk factors
Increased risk
There are a number of risk factors for esophageal cancer. Some subtypes of cancer are linked to particular risk factors:

· Age. Most patients are over 60, and the median in US patients is 67. 

· Gender. It is more common in men. 

· Heredity. It is more likely in people who have close relatives with cancer. 

· Tobacco smoking and heavy alcohol use increase the risk, and together appear to increase the risk more than these two individually. 

· Human papillomavirus (HPV).
· Swallowing lye or other caustic substances. 

· Particular dietary substances, such as nitrosamine. 

· A medical history of other head and neck cancers increases the chance of developing a second cancer in the head and neck area, including esophageal cancer. 

· Plummer-Vinson syndrome (anemia and esophageal webbing) 

· Tylosis and Howel-Evans syndrome (hereditary thickening of the skin of the palms and soles). 

· Radiation therapy for other conditions in the mediastinum. 

· Celiac disease predisposes towards squamous cell carcinoma.[3] 

· Gastroesophageal reflux disease (GERD) and its resultant Barrett's esophagus increase esophageal cancer risk due to the chronic irritation of the mucosal lining (adenocarcinoma is more common in this condition, while all other risk factors predispose more for squamous cell carcinoma). 

· Obesity increases the risk of adenocarcinoma fourfold. It is suspected that increased risk of reflux may be behind this association. 

· According to one Italian study of "diet surveys completed by 5,500 Italians" — a study which has raised debates questioning its claims among cancer researchers cited in news reports about it — eating pizza more than once a week appears "to be a favorable indicator of risk for digestive tract neoplasms in this population." 

 Decreased risk
· Risk appears to be less in patients using aspirin or related drugs (NSAIDs). 

· The role of Helicobacter pylori in progression to esophageal adenocarcinoma is still uncertain, but, on the basis of population data, it may carry a protective effect. It is postulated that H. pylori prevents chronic gastritis, which is a risk factor for reflux, which in turn is a risk factor for esophageal adenocarcinoma. 

· According to the National Cancer Institute, "diets high in cruciferous (cabbage, broccoli, cauliflower) and green and yellow vegetables and fruits are associated with a decreased risk of esophageal cancer." Moderate coffee consumption is also associated with a decreased risk. 

Screening tests
Screening tests check for a disease in its early stages, before you develop symptoms. If you're at high risk of esophageal cancer, especially if you have Barrett's esophagus or tylosis, you're likely to have regular endoscopic examinations and biopsies. Many doctors recommend having these tests every two to three years if you don't have cell abnormalities (dysplasia). When cell abnormalities are present, you'll usually need tests more often.
Diagnosis
Clinical evaluation

To help find the cause of the above symptoms, the doctor will take a complete medical history and perform a physical exam. The patient is also likely to have a chest X-ray and other diagnostic tests, such as:

· A barium swallow (esophagram). A diagnostic test often given to people who have difficulty swallowing, a barium swallow uses a series of X-rays to examine the esophagus. During the test, the patient will drink a thick liquid (barium) that temporarily coats the lining of his esophagus so that the lining shows up clearly on the X-rays. He may also have air blown into his esophagus, to help push the barium against the esophagus walls. Although a barium swallow can help diagnose cancer, it may not show whether a tumor has spread beyond the esophagus. After the test the patient can eat normally and resumes his daily activities, although he'll need to drink extra water to help flush the barium from his system and prevent constipation. A barium swallow briefly exposes the patient to ionizing radiation. Although the danger from this exposure is small, care is taken to produce the best images with the lowest amount of radiation and the fewest possible X-rays.

· Esophagoscopy (upper endoscopy). During this procedure, the doctor examines the inside of the esophagus using an endoscope — a thin, lighted tube with a tiny camera on the end that sends images to a TV monitor. The patient s throat will likely be sprayed with a topical anesthetic before the patient is asked to swallow the tube, and he may also receive medication through his veins (intravenously) to make him more comfortable. The endoscope allows the doctor to clearly see any masses in the wall of the esophagus as well as to take a tissue sample (biopsy) of any abnormalities. The samples are then sent to a laboratory for analysis. Risks of the procedure include a reaction to the medication and bleeding at a biopsy site. If the doctor needs to make a wider opening in the esophagus because of a stricture or narrowing, there's also a small risk of creating a hole in the esophagus (esophageal perforation). 

Although an occlusive tumor may be suspected on a barium swallow or barium meal, the diagnosis is best made with esophagogastroduodenoscopy (EGD, endoscopy); this involves the passing of a flexible tube down the esophagus and visualising the wall. Biopsies taken of suspicious lesions are then examined histologically for signs of malignancy.

The location of the tumor is generally measured by the distance from the teeth. The esophagus (25 cm or 10 inches long) is commonly divided into three parts for purposes of determining the location. Adenocarcinomas tend to occur distally and squamous cell carcinomas proximally, but the converse may also be the case.

Staging tests
If cancer is diagnosed, the patient is likely to have more tests to determine whether and where the cancer has spread (metastasized), a process known as staging. This step is especially important because it helps the doctor determine the most appropriate treatment. Esophageal cancers are staged using the numbers 0 through IV. In general, the higher the number the more advanced the cancer.

· Stage 0 (carcinoma in situ). These cancers, also called noninvasive or in situ (in one place) cancers or high-grade dysplasia, don't have the ability to spread to other parts of your body. Still, it's important to have them followed closely or removed because they eventually may become invasive. 

· Stage I. This cancer occurs only in the top layer of cells lining the esophagus. 

· Stage II. At this stage, the cancer has invaded deeper layers of the esophagus lining and may have also spread to nearby lymph nodes. 

· Stage III. The cancer has spread even more deeply into the wall of the esophagus and to nearby tissues or lymph nodes. 

· Stage IV. At this stage, the cancer has spread to other parts of  the patient s body. 

To help stage esophageal cancer, the patient may have one or more of these tests:

· Bronchoscopy. In this procedure, which is similar to esophagoscopy, the doctor uses an endoscope to examine the windpipe (trachea) and the air passages leading to the lungs (bronchi) to determine whether cancer has spread to these areas. 

· Computerized tomography (CT) scan. This X-ray technique produces more detailed images of the internal organs than do conventional X-ray studies. That's because a computer translates information from X-rays into images of thin sections (slices) of the patient s body at different levels. CT scans can confirm the location of a tumor within the esophagus and whether cancer has spread to nearby lymph nodes or other organs.

Computed tomography (CT) of the chest, abdomen and pelvis, can evaluate whether the cancer has spread to adjacent tissues or distant organs (especially liver and lymph nodes). The sensitivity of CT scan is limited by its ability to detect masses (e.g. enlarged lymph nodes or involved organs) generally larger than 1 cm.  A CT scan exposes the patient to more ionizing radiation than plain X-rays do and usually isn't recommended if the patient is pregnant. 

Endoscopic ultrasound. Esophageal endoscopic ultrasound (EUS) can provide staging information regarding the level of tumor invasion, and possible spread to regional lymph nodes. This procedure may prove to be more accurate than either CT scans or upper endoscopy in determining how far an esophageal cancer has spread into nearby tissues. During the test, a tiny ultrasound probe is passed through an endoscope into the esophagus. The probe produces very sensitive sound waves that penetrate deep into tissues. A computer then translates the sound waves into close-up images of the esophagus and nearby tissues. The doctor can also take biopsies of lymph nodes and other tissues during the procedure. Endoscopic ultrasound uses sound waves rather than X-rays to create images, and the risks of the procedure, such as bleeding or perforation of the esophagus, are slight. 
· Positron emission tomography (PET) scan. During this test, the doctor injects a small amount of a radioactive tracer — typically a form of glucose — into the patient s body. All tissues in the body absorb some of this tracer, but tumors absorb greater amounts and appear brighter on the scan than healthy tissue does. FDG-PET (positron emission tomography) scan is also being used to estimate whether enlarged masses are metabolically active, indicating faster-growing cells that might be expected in cancer.  A PET scan exposes the patient to a small amount of radiation, but because the radioactivity is short-lived, the overall exposure is low. 

Histopathology
Most tumors of the esophagus are malignant. A very small proportion (under 10%) is leiomyoma (smooth muscle tumor) or gastrointestinal stromal tumor (GIST). Malignant tumors are generally adenocarcinomas, squamous cell carcinomas, and occasionally small-cell carcinomas. The latter share many properties with small-cell lung cancer, and are relatively sensitive to chemotherapy compared to the other types.

Treatment
General approaches
The treatment is determined by the cellular type of cancer (adenocarcinoma or squamous cell carcinoma vs other types), the stage of the disease, the general condition of the patient and other diseases present. On the whole, adequate nutrition needs to be assured, and adequate dental care is vital.

If the patient cannot swallow at all, a stent may be inserted to keep the esophagus patent; stents may also assist in occluding fistulas. A nasogastric tube may be necessary to continue feeding while treatment for the tumor is given, and some patients require a gastrostomy (feeding hole in the skin that gives direct access to the stomach). The latter two are especially important if the patient tends to aspirate food or saliva into the airways, predisposing for aspiration pneumonia.

The goal of treatment is to eliminate the cancer completely. When that isn't possible, the focus may be on preventing the tumor from growing or causing more harm. In some cases, an approach called palliative care may be best. Palliative care refers to treatment aimed not at removing or slowing the disease, but at helping relieve symptoms and making you as comfortable as possible.

Tumor treatments
Surgery is possible if the disease is localised, which is the case in 20-30% of all patients. If the tumor is larger but localised, chemotherapy and/or radiotherapy may occasionally shrink the tumor to the extent that it becomes "operable"; however, this combination of treatments (referred to as neoadjuvant chemoradiation) is still somewhat controversial in most medical circles.
Surgical options
Surgery is the most common treatment for esophageal cancer, either as a therapy for the cancer itself or as a way to relieve symptoms, especially difficult swallowing. It's also recommended if the patient consistently has very abnormal cells (high-grade dysplasia) occurring with Barrett's esophagus.

Depending on the nature of the cancer, the operation may be performed in one of two ways:

· Esophagectomy. Doctors generally recommend this approach for early-stage esophageal cancer that doesn't involve the stomach. During the procedure, the surgeon removes the portion of the esophagus that contains the tumor along with nearby lymph nodes. The remaining esophagus is reconnected to the stomach so the patient can still swallow. In some cases the stomach is pulled up to the esophagus. In others, part of the large intestine is used to replace the missing section of the esophagus. 

· Esophagogastrectomy. In this procedure, which is used for more advanced cancer, the surgeon removes part of the esophagus, nearby lymph nodes and the upper part of the stomach. The remainder of the stomach is then pulled up and reattached to the esophagus. If necessary, part of the colon is used to help join the two. 

Surgery for esophageal cancer is complex and carries risks that include infection, bleeding and leakage from the area where the remaining esophagus is reattached. Hospitals where surgeons perform a large number of esophagectomies have significantly lower mortality rates than do hospitals where few esophagectomies are performed.
Laser therapy is the use of high-intensity light to destroy tumor cells; it affects only the treated area. This is typically done if the cancer cannot be removed by surgery. The relief of a blockage can help to reduce dysphagia and pain. Photodynamic therapy (PDT), a type of laser therapy, involves the use of drugs that are absorbed by cancer cells; when exposed to a special light, the drugs become active and destroy the cancer cells. If the tumor is metastatic, surgical resection is not considered worthwhile, but palliative surgery may offer some benefit.
Chemotherapy
Using drugs to kill cancer cells is another option for treating esophageal cancer. Chemotherapy medications, which can be injected into a vein or taken by mouth, travel throughout the body, attacking cancer cells that have spread beyond the esophagus. The patient usually receives a combination of anticancer drugs given in cycles, with periods of recovery alternating with periods of treatment.Chemotherapy can help in several ways — before surgery to shrink the tumor, in combination with radiation when surgery isn't an option or to relieve symptoms in advanced cases of esophageal cancer.Unfortunately, anticancer drugs affect normal cells as well as malignant ones, especially fast-growing cells in the digestive tract and bone marrow. For that reason, side effects — including nausea and vomiting, mouth sores, an increased chance of infection due to a shortage of white blood cells, and fatigue — are common.Chemotherapy depends on the tumor type, but tends to be cisplatin-based (or carboplatin or oxaliplatin) every three weeks with fluorouracil (5-FU) either continuously or every three weeks. In more recent studies, addition of epirubicin (ECF) was better than other comparable regimens in advanced nonresectable cancer. Chemotherapy may be given after surgery (adjuvant, i.e. to reduce risk of recurrence), before surgery (neoadjuvant) or if surgery is not possible; in this case, cisplatin and 5-FU are used. Ongoing trials compare various combinations of chemotherapy; the phase II/III REAL-2 trial - for example - compares four regimens containing epirubicin and either cisplatin or oxaliplatin and either continuously infused fluorouracil or capecitabine.

Radiation therapy
Radiation is usually most effective against esophageal cancer when used in combination with chemotherapy, either before surgery or as the primary treatment. It's also used to relieve pain and improve swallowing. Most often, the radiation comes from a machine outside the body (external beam radiation), but sometimes thin plastic tubes containing radioactive material are implanted near the cancer cells in the esophagus (brachytherapy).

The patient commonly receives radiation therapy five days a week for five to seven weeks. The most common side effects are fatigue — which generally becomes more noticeable later in the course of treatment — skin rash or redness in the area being treated, loss of appetite, and mouth sores or increased problems with swallowing. In fact, swallowing may become so difficult that ythe doctor will recommend a feeding tube to provide nourishment during treatment.

These side effects generally aren't permanent, and most can be treated or controlled. Long-term side effects are rare, but they can be serious when they do occur and include inflammation or scarring in the lungs, esophagus, heart or spinal cord.

Radiotherapy is given before, during or after chemotherapy or surgery, and sometimes on its own to control symptoms. In patients with localised disease but contraindications to surgery, "radical radiotherapy" may be used with curative intent.

Follow-up
Patients are followed up frequently after a treatment regimen has been completed. Frequently, other treatments are necessary to improve symptoms and maximize nutrition.

Prognosis
The prognosis of esophageal cancer is quite poor. Even in patients who undergo surgery with curative intent, the five year survival rate is only 25%. The prognosis is even more dismal in those who are not fit for surgery.
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	Endoscopic image of patient with esophageal adenocarcinoma seen at gastro-esophageal junction.







Barrett's esophagus is considered to be a risk factor for esophageal adenocarcinoma





Endoscopy and radial endoscopic ultrasound images of submucosal tumour in mid-esophagus.





Self-expandable metallic stents are used for the palliation of esophageal cancer






Shows cancer blocking esophagus. Insets show enlarged area of cancer and a stent placed in the esophagus to keep it open.

