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 INTRODUCTION
Clinical Oncology is relatively young sciense, but it is armed with modern methods of diagnostics and tretment and can demonstrate the significant scientific achievements. Treatment of patients with malignant tumors is aimed not only to save their lifes, but also for help to surviving patients to live high-valued life.
The textbook is dedicated to the questions of diagnostics and treatment of the most frequent malignant neoplasms and precancerous pathology. It dedicated for the V-year students of General Medicine Faculty, studying on English language.

In first two chapters are lit the general questions, clinics, diagnostics and principles of treatment of gastric cancer. Further there is a large mammology part - history of mammology as a science in Kazakhstan, ethioathogenetic aspects, precancerous pathology, clinical types of breast cancer, diagnostics and treatment with emphasizing on predictive and prognostic factors. In fourth, fivth and sixth chapters are presented the most actual problems in gastric cancer, colon and rectal cancers. Tumors of hepatopancreatoduodenal area, skin cancer and thyroid cancer are given in briefer variant, mentionong the epidemiology, morphologic characterictics, clinical symptoms, diagnostics and treatment.
Not only early and well-timed diagnostics of tumors is guarantee of favorable prognosis. Our goal is to develop an oncologic vigilance in the doctors of general medical network. For that they should know well a precancerous pathology, especially obligae precancer, early clinical manifistations of cancer, diagnostics and main principles of organization of oncologic service to population.

In this textbook are presented the nosological types of cancer, according to the typical educational programm, but it doesn’t include the whole spectrum of topics. In the frames of the educational programm there is no enough time for such large volume of knowledge. The topics, as lung cancer, gastric cancer and colon cancer, demand not six academic hours, but much more. Our textbook, probably, will help to the students and young doctors in deeper and integral understanding of Oncology. 

CHAPTER 1. MODERN METHODS OF DIAGNOSTICS AND TREATMENT OF MALIGNANT TUMOURS
Diagnosing cancer: Common tests, biopsies and examinations

Medical history and physical exam: The first steps to diagnosis

If you're experiencing signs or symptoms that may indicate cancer, your doctor typically starts by asking about your medical history and giving you a physical exam. Medical information that your doctor may ask about includes detailed accounts of:

· Your current health, including any current physical complaints 

· Your past health, including prior medical conditions 

· Your family's history of illness, including cancer 

· Any environmental exposures that might have put you at risk of cancer 

A physical exam allows your doctor to further evaluate your overall health. The doctor may examine your entire body or focus on areas of concern.

Blood and urine tests

If your medical history and physical exam suggest the need for further testing, your doctor may use blood and urine tests to help rule out or diagnose disease. Small amounts of blood and urine are collected and then, in a laboratory, are analyzed for abnormalities.

Blood is typically obtained from one of your veins — such as a vein inside your forearm — by using a thin needle inserted through your skin. In some instances, blood may be obtained by pricking your fingertip. For a urine test, you collect a urine sample in a small container.

Afterward, your blood and urine are tested in a lab. If the doctor finds cancer cells, too many or too few cells, or abnormal types of cells, or if any of various other substances are detected, it may indicate cancer. For example, if you have leukemia — a blood cancer — cancerous white blood cells can be seen under a microscope.

Higher than normal levels of certain antigens, proteins and other substances (tumor markers) in your blood or urine also might suggest the presence of cancer. However, tumor marker test results need to be interpreted carefully, as noncancerous conditions also can cause abnormal results.

Though blood and urine tests can help diagnose your disease, other tests are usually necessary to make the diagnosis.

Diagnostic imaging: Determining cancer location, size and spread

Diagnostic imaging tools, such as X-ray and magnetic resonance imaging (MRI), allow your doctor to create pictures of your bones, organs and other areas inside your body. These images can help your doctor determine whether you have a tumor, where in your body it's located, how large it is and if it has spread. Your doctor determines which areas of your body to examine and which tests to use based on your particular situation. Commonly used imaging techniques include:

X-ray

X-rays take pictures of your bones and internal organs. X-rays are often used to examine cancers of the lungs, intestines, stomach, kidneys and breasts.

Computerized tomography (CT)

Computerized tomography is an X-ray technique that produces more-detailed images of your internal organs than those of conventional X-rays. CT scans can pinpoint a tumor or infection deep in the brain, abdomen or chest and are the best way to evaluate your lungs for evidence of tumor spread. CT scans are typically used to examine your brain, lungs, liver, pancreas, adrenal glands and bones.

Magnetic resonance imaging (MRI)

Like computerized tomography, MRI also gives you a detailed glimpse inside your body. But MRI uses an extremely strong magnet, rather than X-rays. In some cases, MRI can be more sensitive than CT. MRI is often used to detect cancer of the brain, spinal cord, head and neck, liver and soft tissues.

Ultrasound

Ultrasound technology works by bouncing high-frequency sound waves off tissues in your body to form images on a small monitor that looks like a television screen. Ultrasound is helpful in diagnosing cancers found in soft tissues. For example, it can be used to help determine whether a mass found in your breast is a fluid-filled cyst or a solid tumor. It can also help doctors locate the tumor when they need to extract sample tissue for further study (biopsy).

Radionuclide scanning

In a radionuclide scan, your doctor injects a small, safe amount of radioactive material into your bloodstream. All of your tissues and bones absorb some of this material. Tumors may absorb more or less of it, however, and appear different from surrounding, healthy tissue. Radionuclide scans can help your doctor locate tumors, particularly of your bones or thyroid.

Positron emission tomography (PET)

PET is a type of radionuclide scan in which your doctor injects a small amount of a radioactive tracer — typically a form of glucose — into your body. All tissues in your body absorb some of this tracer, but tissues that are using more energy, including tumors, absorb greater amounts, allowing them to be seen on the scan. Doctors use PET scans to determine the location of a tumor and see if it has spread.

Single photon emission computed tomography (SPECT)

Similar to a PET scan, the SPECT scan uses radioactive tracers to help spot cancer in your body. The tracers used in a SPECT scan contain antibodies that stick to tumors. Those spots show up on the scan. SPECT scans are used to spot metastases — cancers that have spread.

Keep in mind that all cancers can't be seen through imaging. For instance, a tumor may be too small or in a location that's difficult to see. Other tests may prove more useful in these instances.

Biopsy: Removing a sample of tissue

A biopsy — the removal of a sample of tissue for study, generally under a microscope — is always necessary to make a cancer diagnosis. Sample tissue may be removed by using techniques that commonly include:

Needle biopsy

Your doctor uses a thin needle and a syringe to remove small pieces of tissue from a tumor. Two types of needle biopsy exist — fine-needle aspiration and core biopsy. These procedures are essentially the same, but core biopsy involves using a slightly larger needle to remove a small, solid core of tissue. Any tissue can be biopsied, including the liver, lung, brain and bone marrow.

Endoscopic biopsy

Your doctor inserts a thin, flexible tube (endoscope) into a natural opening in your body, such as your rectum or mouth and throat. The endoscope contains a fiber-optic light and a video camera at its tip. The camera lens transmits images to an external monitor so that your doctor can look closely at areas inside your body. If the doctor sees abnormal looking tissue, he or she can insert instruments through the endoscope to remove sample tissue.

Surgical biopsy

Your doctor makes an incision through your skin and removes either an entire tumor (excisional biopsy) or a portion of a tumor (incisional biopsy). In some cases you may only need local anesthesia. Other times, such as when a tumor is inside your chest, your doctor may use general anesthesia.

After your doctor obtains a tissue sample, it's generally chemically treated and sliced into very thin sections. These sections are placed on glass slides, stained — to enhance contrast — and studied under a microscope by a person who specializes in examining body tissues (pathologist) or a specialist in blood and blood-forming tissues (hematologist), or both. This allows your doctor to determine exactly where the cancer came from.

Biopsy also helps your doctor determine the cancer's grade — an assigned number on a scale of one to four that refers to the appearance of cancer cells under the microscope. Grade 1 cancers are generally the least aggressive and grade 4 cancers, the most aggressive. This information may help guide treatment options.

Staging

With the information gathered during tests such as imaging and biopsy, your doctor then determines the stage of your cancer. Staging is a system of classifying information about cancer, including the size of your tumor, how much it has spread in your body and to where it has spread. Roman numerals between 0 and IV are used to describe stages — 0 being least advanced and IV being the most advanced. Your doctor uses this information to determine what treatment you need and to evaluate how your cancer might progress. For example, if you have an advanced cancer, you might choose a more aggressive treatment than would someone with an early-stage cancer.

Modern methods of treatment of malignant neoplasms
Cancer surgery: Physically removing cancer

The prospect of cancer surgery may make you feel anxious. Put your mind at ease by learning more about cancer surgery and how and why it's used.

Surgery — an operation to repair or remove part of your body to diagnose or treat a condition — remains the foundation of cancer treatment. Your doctor may use cancer surgery to achieve any number of goals, from diagnosing your cancer to treating it to relieving the symptoms it causes. Cancer surgery may be your only treatment, or it may be supplemented with other treatments, such as radiation and chemotherapy.

How is cancer surgery used in treatment?

Cancer surgery may be used to achieve one or more goals. Common reasons you might undergo surgery include:

Cancer prevention. If your doctor suspects you'll develop cancer in certain tissues or organs, he or she may recommend removing those tissues or organs before cancer develops. For example, if you have a genetic condition called familial polyposis, your doctor may use cancer surgery to remove your colon and rectum because you have a high risk of developing colon cancer in the future. 

Diagnosis. Your doctor may use a form of cancer surgery to remove (biopsy) all or part of a tumor — allowing the tumor to be studied under a microscope — to determine whether the growth is cancerous (malignant) or noncancerous (benign). 

Staging. Cancer surgery helps your doctor define how advanced your cancer is, called its stage. Surgery allows your doctor to evaluate the size of your tumor and determine whether it's traveled to your lymph nodes. Additional tests might be used to gauge your cancer's stage. 

Primary treatment. For many tumors, surgery is the best chance for a cure, especially if the cancer is localized and hasn't spread. If your doctor believes your cancer hasn't spread, he or she may recommend surgery to remove the cancerous tumor as your primary treatment. 

Debulking. When it's not possible to remove all of a cancerous tumor — for example, because doing so may severely harm an organ — your doctor may remove as much as possible (debulking) in order to make chemotherapy or radiation more effective. 

Relieving symptoms or side effects. Sometimes surgery is used to improve your quality of life rather than treat the cancer itself — for example, to relieve pain caused by a tumor that's pressing on a nerve or bone. Another example might include removing a tumor that's obstructing your intestine. 

Surgery is often combined with other cancer treatments, such as chemotherapy and radiation. Whether you opt for additional cancer treatment depends on your cancer and its stage.

How is traditional cancer surgery performed?

The primary purpose of cancer surgery is to cure your cancer by physically removing all of it from your body. The surgeon usually does this by cutting into your body and removing the cancer along with some surrounding tissue to ensure that all of the cancer is removed. Your surgeon may also remove some lymph nodes in the area to determine if the cancer has spread. This helps your doctor assess the chance of your being cured, as well as the need for any further treatment.

In a traditional cancer operation, your doctor attempts to completely remove the cancer by using a scalpel or other cutting instruments. Your doctor might also remove a surrounding margin of tissue or nearby lymph nodes. For example, in the case of breast cancer, your doctor may remove the breast cancer by removing the whole breast (mastectomy) or by removing the cancer and some of the surrounding tissue (lumpectomy). Or in the case of lung cancer, your doctor may remove one lung lobe (lobectomy) or the entire lung (pneumonectomy) in an attempt to ensure that all the cancer has been removed.

What other techniques are used in cancer surgery?

Many other types of surgical methods for treating cancer and precancerous conditions exist, and investigators are always researching new methods. Some common types of cancer surgery include:

Cryosurgery. During this type of surgery, your doctor uses very cold material, such as liquid nitrogen spray, or a cold probe to freeze and destroy cancer cells or cells that may become cancerous, such as irregular cells in your cervix that could become cervical cancer. 

Electrosurgery. By applying high-frequency electrical currents, your doctor can kill cancer cells, for example, in your mouth or on your skin. 

Laser surgery. Laser surgery, used to treat many types of cancer, uses beams of high-intensity light to shrink or vaporize cancer cells. In some cases, the heat of the laser accomplishes this. In other cases, the laser is used to activate a previously administered chemical that cancer cells absorb. When stimulated by light, the chemical kills the cancer cells. 

Mohs' surgery. Useful for removing cancer from sensitive areas such as near the eye and for assessing how deep a cancer goes, this method of surgery involves carefully removing cancer layer by layer with a scalpel. After removing a layer, your doctor evaluates it under a microscope, continuing in this manner until all the abnormal cells have been removed and the surrounding tissue shows no evidence of cancer. 

Laparoscopic surgery. A surgeon uses a laparoscope to see inside your body without making large incisions. Instead, several small incisions are made and a tiny camera and surgical tools are inserted into your body. The surgeon watches a monitor that projects what the camera sees inside your body. The smaller incisions mean faster recovery and a reduced risk of complications. Laparoscopic surgery is used in cancer diagnosis, staging, treatment and symptom relief. 

Image-guided surgery. In some instances, surgeons can rely on real-time images of your body to guide them when operating. For instance, rather than opening your skull to physically see inside your brain, a surgeon may use magnetic resonance imaging (MRI) to visualize the surgery. MRI images allow the surgeon to be very precise. Many other cancers can be treated using image-guided surgery, which is less invasive than traditional surgery. Other imaging techniques are used as well, including computerized tomography (CT) and ultrasound. 

Robotic surgery. In robotic surgery, the surgeon sits away from the operating table and watches a screen that projects a three-dimensional image of the area being operated on. The surgeon uses hand controls that tell a robot how to maneuver surgical tools to perform the operation. Robotic surgery helps the surgeon operate in hard-to-reach areas. But robotic surgical systems are expensive and require specialized training, so robotic surgery is only available in specialized medical centers. 

Cancer surgery continues to evolve. Researchers are investigating other surgical techniques with an eye toward less invasive procedures.

What can you expect before and after cancer surgery?

Preparation and healing from cancer surgery varies greatly based on the operation you're undergoing. But in general, you can expect certain similarities, including:

Preparation. In general, expect to undergo certain tests, such as blood tests, urine tests, X-rays and other imaging tests, in the days preceding your surgery. These tests will help your doctor assess your surgical needs, such as your blood type should you need a transfusion, and identify potential risks, such as infections, that may influence your surgery. 

Anesthesia. If you're having surgery, you'll likely need some type of anesthetic — a medication that blocks the sensation of pain. Your options for anesthesia will be based on what type of surgery you're receiving. 

Recovery. Depending on your surgery, you may stay in the hospital for a time before going home. Your health care team will give you specific directions for your recovery, such as how to care for any wounds, what foods or activities to avoid and what medications to take. 

What are the risks of cancer surgery?

As with any surgery, cancer surgery does carry risks. What side effects you might experience after cancer surgery will depend on your specific surgery. In general, most cancer operations carry a risk of:

Pain. Pain is a common side effect of most operations. Some cause more pain than others do. Your health care team will tell you how to keep your pain to a minimum and will provide medications to reduce or eliminate the pain. 

Infection. The site of your surgery can become infected. Your health care team will show you how to care for your wound after surgery. Follow this routine closely to avoid infection, which can lengthen your recovery time after surgery. Doctors treat infections most often with antibiotics. 

Loss of organ function. In order to remove your cancer, the surgeon may need to remove an entire organ. For example, your kidney may need to be removed (nephrectomy) if you have kidney cancer. For many such operations, the remaining organ can function sufficiently to compensate for the loss, but in other situations you may be left with impairments. For instance, removal of a lung (pneumonectomy) may cause difficulty breathing. Cancer surgery may also leave you without an arm or leg. 

Bleeding. All operations carry a risk of bleeding. Your surgeon will try to minimize this risk. 

Blood clots. While you're recovering from surgery, you're at an increased risk of developing a blood clot. Though the risk is small, this complication can be serious. Blood clots most commonly occur in the legs and may cause some swelling and pain. If the blood clot breaks off and travels to the lung (pulmonary embolism), the clot can be very dangerous and even deadly. Your surgeon will take precautions to prevent blood clots from developing, such as getting you up and out of bed as soon as possible after your operation. 

Altered bowel and bladder function. Immediately after your surgery you may experience difficulty having a bowel movement or emptying your bladder. This typically resolves in a few days, depending on your specific operation. 

Whatever cancer treatment your doctor recommends, you're likely to feel some anxiety about your condition and the treatment process. Knowing what to expect can help. Use this information to help you talk with your doctor and ask informed questions.
Chemotherapy: Using chemicals to treat cancer

Chemotherapy — the use of medications to treat cancer — has played a major role in cancer treatment for half a century. Years of testing and research have proved chemotherapy to be an effective cancer treatment. It may be your only treatment, or it may be used in combination with other treatments, such as surgery and radiation therapy.

Chemotherapy works by killing rapidly dividing cells. These cells include cancer cells, which continuously divide to form more cells, and healthy cells that divide quickly, such as those in your bone marrow, gastrointestinal tract, reproductive system and hair follicles. Healthy cells usually recover shortly after chemotherapy is complete, so for example, your hair starts growing again.

If your doctor recommends chemotherapy to you, you may feel anxious. But by becoming informed about chemotherapy — what it is, why and how it's used, and what you can expect — you may feel more comfortable with the treatment process.

Chemotherapy can serve varying goals

One of chemotherapy's main advantages is that — unlike radiation, which treats only the area of the body exposed to the radiation — chemotherapy treats the entire body. As a result, any cells that may have escaped from the original cancer are treated.

Depending on what type of cancer you have and whether it has spread, your doctor may use chemotherapy to:

Eliminate all cancer cells in your body, even when cancer is widespread 

Prolong your life by controlling cancer growth and spread 

Relieve symptoms and enhance your quality of life 

In some cases, chemotherapy may be the only treatment you need. More often, it's used in conjunction with other treatments, such as surgery, radiation or a bone marrow transplant, to improve results. For example, you may receive:

Neoadjuvant therapy. The goal of neoadjuvant therapy is to reduce the size of a tumor before surgery or radiation therapy. 

Adjuvant therapy. Given after surgery or radiation, the goal of adjuvant therapy is to eliminate any cancer cells that might linger in your body after earlier treatments. 

Types of chemotherapy

Chemotherapy may not be limited to a single drug. Most chemotherapy is given as a combination of drugs that work together to kill cancer cells. Combining drugs that have different actions at the cellular level may help destroy a greater number of cancer cells and might reduce your risk of cancer developing resistance to one particular drug. Your doctor will recommend drug combinations that have been tested in people with similar conditions and have been shown to have some effect against your particular type of cancer.

What chemicals your doctor recommends is generally based on the type, stage and grade of your cancer, as well as your age, general health and your willingness to tolerate certain temporary side effects. Some types of chemotherapy medications commonly used to treat cancer include:

Alkylating agents. These medications interfere with the growth of cancer cells by blocking the replication of DNA. 

Antimetabolites. These drugs block the enzymes needed by cancer cells to live and grow. 

Anti-tumor antibiotics. These antibiotics — different from those used to treat bacterial infections — interfere with DNA, blocking certain enzymes and cell division and changing cell membranes. 

Mitotic inhibitors. These drugs inhibit cell division or hinder certain enzymes necessary in the cell reproduction process. 

Nitrosoureas. These medications impede enzymes that repair DNA. 

How is chemotherapy given?

You usually receive chemotherapy in cycles, depending on your condition and which drugs are used. Cycles may include taking the drugs daily, weekly or monthly for a few months or several months, with a recovery period after each treatment. Recovery periods allow time for your body to rest and produce new, healthy cells.

Chemotherapy drugs can be taken in a number of forms. Your doctor determines what form(s) to use primarily based on what type of cancer you have and what drug(s) will best treat your cancer. Examples of different forms of chemotherapy include:

Intravenous (IV). Chemotherapy is injected into a vein, using a needle inserted through your skin. This allows rapid distribution of the chemotherapy throughout your entire body. 

Oral. You swallow this form of chemotherapy as a pill. 

Topical. This type of drug is applied to your skin to treat localized skin cancers. 

Injection. Using a needle, your doctor injects the drug directly into a muscle, under your skin or into a cancerous area on your skin. 

Chemotherapy medications, regardless of how they're given, generally travel in your bloodstream and throughout your entire body. The intravenous route is the most common, allowing chemotherapy drugs to spread quickly through your system. In cases in which your doctor wants to direct chemotherapy to a more confined area — for example, to ensure a tumor is exposed to more of the drug — he or she may insert a catheter directly into that area or into a blood vessel supplying the tumor.

Side effects of chemotherapy

Because chemotherapy drugs can affect healthy cells, one of their disadvantages is that you may experience side effects, some temporary and some longer term. Not every drug will cause every side effect. Your doctor can tell you what to expect from the drugs you're receiving.

Temporary side effects might include:

· Hair loss 

· Dry mouth 

· Mouth sores (stomatitis) 

· Difficult or painful swallowing (esophagitis) 

· Nausea 

· Vomiting 

· Diarrhea 

· Constipation 

· Fatigue 

· Bleeding 

· Susceptibility to infection 

· Infertility 

· Loss of appetite 

· Changes in the way food tastes 

· Cognitive impairment, sometimes referred to as chemo brain 

· Liver damage 

How long these temporary side effects last depends on what drug(s) you're taking and for how long. Most side effects will subside shortly after you stop your chemotherapy treatments. And most short-term side effects can be minimized with medication. For example, your doctor can give you medications to help relieve nausea or build up your blood counts. If side effects make you uncomfortable, tell your doctor. If you find that the side effects are more than you're willing to endure, you can change treatments.

As people with cancer are living longer after treatment, doctors have discovered that some treatments cause long-lasting side effects or side effects that become apparent long after treatment ends. These long-term side effects are rare. Before you begin treatment, discuss with your doctor what long-term effects you might experience. Some chemotherapy drugs can cause:

Organ damage, including problems with your heart, lungs and kidneys 

Nerve damage 

Blood in your urine (hemorrhagic cystitis) 

Another cancer, including Hodgkin's disease and non-Hodgkin's lymphoma, leukemia and some tumors 

Your doctor can tell you what signs and symptoms to watch for after treatment. Knowing what long-term side effects to watch for can help you stay healthy after treatment.

While beginning chemotherapy can be frightening, know that new medications are helping reduce unpleasant side effects. But chemotherapy will always cause some significant side effects. Keep in mind that many people with cancer are living longer than ever — thanks partly to chemotherapy.
Radiation therapy: Using radioactivity to kill cancer cells

You may have heard that radiation is hazardous to your health. But when it comes to cancer treatment, the use of carefully targeted and regulated doses of high-energy radiation — radiation therapy — can be lifesaving.

More than half of all people with cancer receive some type of radiation therapy to kill cancer cells. Radiation therapy may be your only cancer treatment, or it may be used in conjunction with other cancer treatments, such as surgery and chemotherapy. If your doctor recommends radiation therapy to treat your cancer, you may have concerns about what it means for you.

How radiation therapy works

Radiation therapy — also called radiotherapy or X-ray therapy — involves treating cancer with beams of high-energy particles, or waves (radiation), such as gamma rays or X-rays. You may be familiar with the use of radiation in the form of diagnostic chest X-rays, computerized tomography (CT) scans or dental X-rays. But radiation therapy relies on much higher X-ray energy delivered at many more times that dose in order to treat cancer.

Radiation therapy damages cells by destroying the genetic material that controls how cells grow and divide. And while both healthy and cancerous cells are damaged by radiation, the goal of treatment is to hurt as few normal, healthy cells as possible.

You may be worried about radiation destroying healthy cells as well as the cancerous cells. But radiation is much more harmful to cancer cells than it is to normal cells. This is because cancer cells divide more rapidly than do healthy cells. Cells are more vulnerable to damage when they're dividing, making cancer cells more susceptible to radiation than normal cells are. In addition, normal cells can recover from the effects of radiation more easily than cancer cells can.

How radiation therapy is used in your cancer treatment

Your doctor may suggest radiation therapy as an option at different times during your cancer treatment and for different reasons, including:

Before surgery, to shrink a cancerous tumor (neoadjuvant therapy) 

During surgery, to direct large doses of radiation directly at a tumor 

After surgery, to stop the growth of any remaining cancer cells (adjuvant therapy) 

In combination with other treatments, such as chemotherapy, to destroy cancer cells 

In addition, radiation therapy is sometimes used to shrink tumors to decrease the pressure, pain or other symptoms they may cause. This type of treatment is sometimes called palliative care.

Types of radiation therapy

Radiation is useful in treating many types of cancers in many parts of the body. Radiation therapy can be delivered in two ways: externally or internally.

External radiation

In external radiation, treatment comes from a machine outside your body. External beam radiation is the most common radiation treatment method used. This radiation comes from a machine such as a linear accelerator. It allows your doctor to treat large areas of your body and multiple areas if your cancer has spread.

External beam radiation is most often used on a specific area of your body, for instance a tumor. In some cases it may be used over your whole body. For example, whole-body radiation is sometimes used before a bone marrow transplant to ready your body to accept the new bone marrow cells.

You typically receive external beam radiation on an outpatient basis about five days a week over a period of one to eight weeks. In some cases, a single treatment may be used to help relieve pain or other symptoms associated with more advanced cancers. During a treatment session, you'll be asked to lie down. You might be positioned with molds to hold you in place and with shields to block radiation from reaching certain parts of your body. The machine may rotate around your body to reach the target from different directions. Treatment sessions last approximately 15 to 30 minutes.

External beam radiation uses a variety of energy sources, including photons, such as X-rays and gamma rays, and particle beams, such as electrons, protons and neutrons. Each differs in the type of energy emitted, the amount of area it can cover and how deeply it can penetrate your body. Depending on your type of cancer, your radiation oncologist — a doctor who specializes in treating cancer with radiation — will choose the type of energy best suited for your treatment.

Beyond external beam radiation, other types of external radiation include:

Intraoperative radiation therapy (IORT). If your cancer can't be completely removed with surgery, you might receive IORT during surgery. Your surgeon removes as much of the cancer as he or she can, then your radiation oncologist aims a large dose of high-energy radiation at the remaining tumor. IORT is also used in cancers that are localized but have a high risk of recurring. 

Three-dimensional conformal radiation therapy. This type of radiation uses imaging machines, such as the CT scan, to make a three-dimensional map of your cancer. The radiation beams are directed to take the shape of your cancer — to conform to its shape. Conformal radiation better protects the healthy tissue around your cancer than do traditional radiation techniques. 

Intensity-modulated radiation therapy (IMRT). IMRT is a type of conformal radiation. Based on the three-dimensional map of your cancer, IMRT varies the intensity of the radiation beams. For instance, stronger beams can be focused at larger areas of your tumor and weaker beams can be directed to smaller areas closer to healthy tissue. 

Stereotactic radiosurgery. Radiosurgery doesn't actually involve surgery. Instead it focuses high-powered radiation in one large dose to a brain tumor that can't be removed through standard surgery. One type of stereotactic radiosurgery is called gamma-knife radiosurgery. 

Radiation combined with extreme heat (hyperthermia). Microwaves and ultrasound create heat that can kill cancer cells. But using hyperthermia in combination with radiation is proving to be more effective. 

Internal radiation

Also known as brachytherapy (brak-e-THER-uh-pee), internal radiation is typically used when your doctor needs to deliver a high dose of radiation to a small area. Rather than coming from machines outside your body, the radiation source is placed inside your body. Most often, the radioactive material — encased in wires, seeds, capsules or tubes (catheters) — is placed inside your tumor or very close to it.

Internal radiation implants containing radioactive material are usually placed during surgery or using a needle. Brachytherapy may include placing implants inside a body cavity, such as the vagina (a technique called intracavitary radiation) or by putting radioactive material directly into body tissue (called interstitial radiation). In both instances placement is usually done once, though it may be done up to several times, and is temporary, lasting from a few minutes to several days. In some cases, such as prostate cancer, interstitial radiation may be permanent, though the radioactivity of the radioactive material diminishes over time.

Internal radiation can also be given systemically, meaning it travels throughout your body. Also called radiopharmaceutical therapy or liquid radiation, systemic radiation uses radioactive material mixed in a solution. This type of radiation can be given intravenously through an IV, by mouth or it can be injected into a body cavity. For instance, if cancer has spread to your bones, it might be inefficient to aim external radiation at every small spot where cancer has spread. But by giving radiation through an IV, the radioactive material can travel through the blood to each cancer site.

Your doctor may restrict how frequently and closely you have contact with people while you're receiving internal radiation. This is because some treatments allow radiation to escape, and it's important to limit unnecessary radiation exposure to others.

Side effects of radiation therapy

Side effects of radiation therapy greatly depend on which part of your body is being radiated and how much radiation is used. You may experience no side effects, or you may experience several. Most side effects are temporary, can be controlled and generally disappear over time once treatment has ended.

Part of body being treated common side effects 

Any part Hair loss at treatment site (sometimes permanent), skin irritation at treatment site, fatigue 

Head and neck dry mouth, thickened saliva, difficulty swallowing, changes in the way food tastes, earaches, sore jaw, nausea 

Chest difficulty swallowing, cough, shortness of breath 

Abdomen upset stomach, nausea, diarrhea 

Pelvis upset stomach, nausea, diarrhea, bladder irritation, frequent urination, sexual dysfunction 

Some side effects may develop later. For example, in rare circumstances a new cancer (second primary cancer) that's different from the first one treated with radiation may develop years later. Or, in cases in which radiation is given to the chest area, late effects may include scarring of the lungs (pulmonary fibrosis), which can make breathing more difficult. Ask your doctor about potential side effects, both short and long term, immediate and delayed, that may arise after your treatment.

Radiation research: evolving therapies

Researchers continue to develop new methods for delivering radiation therapy, always with the goal of directing a high dose of radiation to the tumor while protecting surrounding tissue. Examples of other methods being studied include:

Drugs that protect healthy cells (radioprotectors). These drugs are designed to protect normal cells from radiation. One example is the intravenous drug amifostine (Ethyol), an antioxidant. Though it's being used successfully to protect salivary glands from damage during radiation to the head and neck, more studies are being conducted to see whether it and other drugs might protect healthy tissue in other areas of the body that receive radiation treatment. 

Drugs that make cancer more sensitive to treatment (radiosensitizers). These drugs modify the cancerous cells to make them more susceptible to the radiation. Several drugs are being studied as sensitizers. Some chemotherapy drugs, including fluorouracil (Adrucil) and cisplatin (Platinol), work as radiation sensitizers. 

Treatment delivered directly to cancer cells (radioimmunotherapy). This treatment targets radiation directly to the cancer. Radioactive substances are attached to special proteins called antibodies. These antibodies are attracted to the cancer cells by signals cancer cells give off. When the antibodies reach the cancer cells, they release the radiation, killing the cancer cells. Radioimmunotherapy is being studied in many types of cancers. Two radioimmunotherapy drugs — ibritumomab tiuxetan (Zevalin) and tositumomab (Bexxar) — have already been approved for use in advanced non-Hodgkin's lymphoma. 

Innovations in radiation may be available to you in clinical trials. Talk with your doctor about whether you might qualify for a trial.

CHAPTER 2. EPIDEMIOLOGY AND PREVENTION OF MALIGNANT TUMOURS
Descriptive epidemiology
This method concerns to studying distribution of tumoral diseases in space and time, end results of treatment in view of age, a floor, an ethnic group or the characteristic of subgroups of the population (for example, professional). By preparation of corresponding statistical data and their comparison descriptive epidemiology provides the important information basis for planning and estimations of anticancerogenic struggle. At least, it gives the basic parameters for a formulation of hypotheses of analytical studying by the possible reason of connection of the observable phenomena. 
Oncologic statistics. Sources of data
The statistics of a mortality and case rate a cancer in the certain populations takes the central place in epidemiological researches. Data usually represent in the form of annual number of cases of mors from a cancer and (or) annual amount of new cases on 100 000 person on a floor and age on each localization of malignant tumours.
Data about mortality, as a rule, receive as a result of the collecting of official certificates on the mors, given out by the attending physician or the pathologist. Obtained such by data about a mortality from a cancer were and are a valuable parameter of that, the problem of a cancer in the field of public health services is how much important. Not being accomplished and quite reliable, these data make a unique and most accessible source of the information according to a cancer all over the world.
Not looking at some disadvantages of data about a mortality from a cancer, and also successes in the treatment, increasing interest of treatment from this disease data about a case rate a cancer all the same help to present brighter picture about a cancer as a whole among the population. There are various sources and methods of the collecting and ordering of data about a case rate, but, undoubtedly, in the best way the information can be received by means of schemes of permanent registration of a cancer among the population. These schemes are referred on the collecting of the detailed information on all new cases of a cancer among the population of known number and structure. For achievement of this it is necessary to collect the information from many sources, basically from units of hospitals, practising on official certificates on mors. Such systems of oncologic registration are organized in many countries and cover all population of selective districts or even separate ethnic groups. Number of the cancer-registers based on studying of the certain population, not a cancer on the several countries for 1970 are available in the statistical report the CART and in the publication « the Cancer on five continents » (Lyons) where data about the case rates received from 62 registers enter. Data about frequency of disease on Republics Kazakhstans are given in annual reports « Parameters of oncologic service of republic Kazakhstan ». And so in each of former republics CIS. Thus, it is possible to tell, that now there are data about frequency of diseases approximately for 10 % of a world's population.
 The program of some registers includes also constant subsequent observation of the registered patients down to their mors. Thus, it is possible to obtain data about prevalence of disease and survival rate of patients that is important from the point of view of needs in the field of public health services and an estimation of their efficiency.
Prevalence of tumoral diseases usually is underlined precisely, i.e. it designates number of alive patients in the end of calendar year irrespective of year when has been diagnosed, and is expressed in amount of such patients on 100 000 person. Here also usually include presumably cured patients as they should be carried to the faces subject to risk to be ill by a cancer and demanding annual inspections.
The survival rate is expressed in interest of oncologic patients which are alive after some time from the moment of an establishment of the diagnosis. Any way as a measure the five years' period undertakes, as a rule. Data about survival rate it is possible to take from documents, but according to the registers based on studying of the certain population, it is possible to imagine more reliable picture of an outcome of disease for oncologic patients as these registers are based on clinically not selected cases.    
Problem of a cancer
The mortality and case rate strongly vary depending on localization and a tissue from which the tumour develops, and also depending on a floor and age of patients. This always should be considered three basic variables at an estimation of a mortality or a case rate a cancer in the certain groups of the population.
From the point of view of anticancerogenic struggle obvious practical value the absolute number and a rasping parameter on 100 000 person of new cases of disease by a cancer and (or) represent annual mors from this disease. However at comparison of frequency of malignant tumours in various population groups it is necessary to consider that fact, that parameters of a case rate and a mortality on the majority of forms of a cancer are appreciably bound with the years. In this connection it is necessary to consider differences in age structure of compared populations. The most general way of elimination of this factor of a deviation consists in calculation standardized age-adjusted parameters, i.e. such parameters which would turn out if in « standard populations » with some any parity of people in each age group actually observable specific age parameters would work. This method is applied also when time tendencies of a case rate or a mortality from a cancer estimate for the long period during which the age structure of a population could undergo appreciable changes.
Mortality
According to the WHO it is counted up, that in 1975 all over the world from a cancer has died nearby 5 million person from the general number died 50 million person. Now the cancer is one of principal causes of mors in the majority of districts of the world, including even developing countries. As to the reasons of mors in the developed countries, the cancer takes in them mainly the second place (on the first place cardiovascular diseases) and makes 15-20 % from the general annual number of deaths. Only in few countries the annual parameter of a mortality from a cancer is made less than 100 person on 100 000 population. On observable parities it is possible to count up, that now 1 of 5 person is exposed to risk to die of a cancer. The mortality from malignant tumours among women in the European countries in the age of from 30 till 50 years costs on the first place (this advantage a cancer of a mammary gland and genitals), and among children till 14 years the cancer takes the second place after accidents. Average indices of a mortality from a cancer among men above, than among women, as a result higher case rate those forms of a cancer which badly give in to treatment (a cancer of the top department of a digestive tube, lungs, stomach).
There are data that for last decade standardized age-adjusted parameters of a mortality from a carcinoma of the stomach have decreased at men, from cervical cancer - for women, but have sharply increased on a cancer of a lung at men and substantially at women. However, in spite of the fact that the mortality from a cancer decreases on such parameters as localization, the floor and the age, an observable relative share of a mortality from all forms of a cancer in the general mortality of the population increases. Partially it is bound to a problem of ageing of the population and relative body height of a case rate by a cancer. On the other hand, it speaks depression of a mortality from others, basically infectious diseases, and also the best diagnostics reducing the marked parity of lethal cases, bound with ageing both other badly identified conditions and diseases.
Case rate
The data who are available on annual average rasping parameters in the developed countries, show, that they vary within the limits of from 150 up to 400 new cases of a cancer on 100 000 person. At standardization of "world's population" on age annual standardized age-adjusted parameters of a case rate vary average approximately within the limits of from 80 up to 350 on 100 000 person. Prevalence is usually observed among men, but differences at men and women are less appreciable, than in parameters of a mortality.
Percentage diffusion of a case rate by a cancer on localization and a floor varies in the different countries and on subgroups of the population of these countries. In central and the East Europe the most widespread localizations of tumours at men, components more than 50 % of all localizations (not including skin cancer), are a lung, a stomach, a prostate, an intestine and a rectum, at women - a mammary gland, a stomach, a uterus, an intestine and a rectum. At children 14 years malignant tumoral diseases of lymphadenoid and hemopoietic tissues, bones, nervous system, brain, eye and kidney are younger are most frequent.
Big differences in a geographic distribution of parameters of a case rate by a cancer on age and a floor, and also in ethnic groups (especially different races) on the same geographical territories are observed.
The tendency in dependence a cancer of separate localizations in the developed countries approximately same, as well as in parameters of a mortality, i.e. mark depression of a case rate by a carcinoma of the stomach and шейки uteruses, but augmentation of a case rate a cancer of a lung, an intestine, a rectum among men and women and a cancer of a mammary gland among women.
In Kazakhstan in 2004 29157 cases of a cancer of which 69,5 % have made 10 nosological forms are registered. Structure of the basic localizations of malignant neoplasms and their location:
1 place - lung cancer - 13,4 %
2 place - skin cancer (+ melanoma) - 11,2 %
3 place - breast cancer - 10,4 %
4 place - stomach cancer - 10,3 %
5 place - esophageal cancer - 5,0 %
6 place - hemoblastoses - 4,4 %
7 place - cervical cancer - 3,9 %
8 place - colon cancer - 3,8 %
9 place - rectal cancer - 3,6 % 
10 place - liver cancer - 3,56 %.
Structure of malignant neoplasms among men:
1 place - lung cancer - 23,2 %
2 place - stomach cancer - 13,3 %
3 place - skin cancer + melanoma - 10,1 %
4 place - esophageal cancer - 5,7 %
5 place - hemoblastoses - 4,9 %
6 place - liver cancer - 4,4 %
7 place - rectal cancer - 4,0 %
8 place - prostate cancer - 3,8 %
Structure of malignant neoplasms among women:
1 place - breast cancer - 19,9 %
2 place - skin cancer with  melanoma - 12,2 %
3 place - stomach cancer - 7,6 %
4 place - cervical cancer - 7,4 %
5 place - hysterocarcinoma - 5,7 %
6 place - ovarian cancer - 5,2 %
7 place - lung cancer - 4,6 %
8 place - esophageal cancer - 4,4 %
Survival rate, prevalence
The average amount of the oncologic patients surviving within 5 years after an establishment of the diagnosis, makes approximately 30 % and represents only slowly increasing parameter. However such information is inexact if to not consider a changing picture of parameters of a case rate separate forms of tumours, for example augmentation of parameters under those forms which badly give in to treatment (lung cancer), and depression of parameters under forms of the tumours, well giving in to treatment (cervical cancer) in this connection it is not necessary to forget, that "cancer" - the concept covering at least 200 malignant tumoral diseases, having various localization and biological features.
As follows from reports on survival rate on the countries for last two decades average indices of five years' survival rate for separate forms of tumours continue to increase (for example, for tumours of a prostate, a uterus, a thyroid gland, kidneys, a larynx, a melanoma of a skin, a lymphogranulomatosis, a chronic leukosis), and for the some people were stabilized (cervical cancer and breast cancer at women). Rising of average indices of survival rate basically speaks relative augmentation of number of the tumoral diseases taped at early stages, and also perfection of new kinds and methods of treatment. Active application chemo- and hormonetherapies has played a huge role in augmentation of parameters of survival rate on a cancer of a prostate, a body of the womb, a thyroid gland and a kidney, and also a lymphogranulomatosis and leukoses. Nevertheless, though average indices of survival rate on all tumoral localizations also have not decreased for last 20 years, for many tumoral diseases they remain extremely low (for example, for esophageal cancer, lung, a stomach, a liver, a pancreas, an acute leukosis).
It is natural, that with body height of parameters of survival rate prevalence of a cancer is enlarged also. It is possible to tell, that now an average annual parameter of prevalence approximately twice above, than a parameter of a case rate. However much depends on structure of tumoral diseases in the given population depending on separate localizations, and also from efficiency of early revealing a cancer in the separate countries.
Cancer prevention: 7 steps to reduce your risk

Small changes in your everyday life might help reduce your risk of cancer.

You've probably heard conflicting reports in the news about what can or can't help you in terms of cancer prevention. The issue of cancer prevention gets confusing — sometimes what's recommended in one report is advised against in another. What you can be sure of when it comes to cancer prevention is that making small changes to your everyday life might help reduce your chances of getting cancer. Try these seven cancer prevention steps.
Cancer prevention step 1: Don't use tobacco

All types of tobacco put you on a collision course with cancer. Rejecting tobacco, or deciding to stop using it, is one of the most important health decisions you can make. It's also an important part of cancer prevention. Avoiding tobacco in any form significantly reduces your risk of several cancers, including:

· Lung 

· Esophagus 

· Voice box (larynx) 

· Mouth 

· Bladder 

· Kidney 

· Pancreas 

· Cervix 

· Stomach 

· Acute myeloid leukemia 

In the United States, cigarette smoking is responsible for about 90 percent of all cases of lung cancer — the leading cause of cancer death in both men and women. Every time you smoke a cigarette, you inhale more than 60 substances (carcinogens) that can cause your cells to become cancerous. In addition, the tar in cigarette smoke forms a sticky brown layer on the lining of your lungs and air passages. This layer traps the carcinogens you've inhaled.

Smoking cigars and pipes or chewing tobacco isn't safe either. Compared with nonsmokers, cigar and pipe smokers have higher rates of lung cancer, as well as cancers of the larynx, esophagus and mouth. Chewing tobacco also increases the risk of cancers of the mouth, cheeks and gums.

Even if you don't smoke, reduce your exposure to secondhand smoke. Each year, about 3,000 nonsmokers die of lung cancer caused by secondhand smoke.

Cancer prevention step 2: Eat a variety of healthy foods

Though making healthy selections at the grocery store and at mealtime can't guarantee you won't get cancer, it may help reduce your risk. About 30 percent of cancers are related to issues of nutrition, including obesity.

The American Cancer Society recommends that you:

Eat an abundance of foods from plant-based sources. Eat five or more servings of fruits and vegetables each day. In addition, eat other foods from plant sources, such as whole grains and beans, several times a day. Green and dark yellow vegetables, beans, soybean products and cruciferous vegetables — such as broccoli, brussels sprouts and cabbage — may help reduce your risk of colon and stomach cancers. 

Limit fat. Eat lighter and leaner by choosing fewer high-fat foods, particularly those from animal sources. High-fat diets may increase your risk of cancers of the prostate, colon, rectum and uterus. 

Drink alcohol in moderation, if at all. Your risk of cancers, including oral, esophageal and other cancers, increases with the amount of alcohol you drink and the length of time you've been drinking regularly. Even a moderate amount of drinking — two drinks a day if you're a man or one drink a day if you're a woman, and one drink a day regardless of your sex if you’re over 65 — may increase your risk. 

Cancer prevention step 3: Stay active and maintain a healthy weight

Maintaining a healthy weight and exercising regularly also may play a role in cancer prevention. Obesity may be a risk factor for cancers of the prostate, colon, rectum, uterus, ovaries and breast. Physical activity can help you avoid obesity by controlling your weight. Physical activity on its own may also lower your risk of other types of cancer, including breast cancer and colon cancer.

Try to be physically active for 30 minutes or more on most days of the week. Your exercise sessions can include such low-key activities as brisk walking, raking the yard or even ballroom dancing. Safe exercise programs are available for just about everyone. Your doctor or physical therapist can help design one for you.

Cancer prevention step 4: Protect yourself from the sun

Skin cancer is one of the most common kinds of cancer — and one of the most preventable. Although repeated exposure to X-rays or contact with certain chemicals can play a role, sun exposure is by far the most common cause of skin cancer.

Most skin cancer occurs on exposed parts of your body, including your face, hands, forearms and ears. Nearly all skin cancer is treatable if you detect it early, but it's better to prevent it in the first place. Try these tips:

Avoid peak radiation hours. The sun's ultraviolet (UV) radiation peaks between 10 a.m. and 4 p.m. Minimize or avoid being outside during these hours. 

Stay in the shade. If you go outside, minimize your sun exposure by staying in the shade. 

Cover exposed areas. Wear light-colored, loosefitting clothing that protects you from the sun's rays. Use tightly woven fabrics that cover your arms and legs, and wear a broad-brimmed hat that covers your head and ears. 

Don't skimp on sunscreen. Make sure your sunscreen has a sun protection factor (SPF) of at least 15. 

Don't use indoor tanning beds or sunlamps. These can damage your skin as much as the sun can. There's no such thing as a healthy tan. 

Cancer prevention step 5: Get immunized

Certain cancers are associated with viral infections that can be prevented with immunizations. Talk to your doctor about immunization against:

Hepatitis B. Hepatitis B can increase your risk of developing liver cancer. Vaccination is recommended for all babies in the United States. Certain high-risk adults also may need to be vaccinated. 

Human papillomavirus (HPV). HPV is a sexually transmitted virus that can lead to cervical cancer. The Food and Drug Administration approved a vaccine to prevent HPV in 2006. 

Talk to your doctor about whether you would benefit from immunizations to reduce your risk of cancer.

Cancer prevention step 6: Avoid risky behaviors

Reduce your risk of certain cancers by avoiding risky behaviors that can lead to infections that may increase your risk of cancer. Viruses transmitted sexually or by sharing contaminated needles include:

HPV (Human papilloma virus). HPV increases your risk of cervical cancer or penis (penile) cancer. The more sexual partners you have in your lifetime, the more likely you are to have HPV. 

Human immunodeficiency virus (HIV). People with HIV or AIDS have an increased risk of anal cancer, cervical cancer, liver cancer, lymphoma and Kaposi's sarcoma. People with multiple sexual partners and intravenous (IV) drug users who share needles have an increased risk of HIV. 

Hepatitis B and C. Chronic hepatitis B or hepatitis C infection can increase your risk of liver cancer. Both forms of hepatitis can be passed through sexual contact with an infected person or sharing needles with an infected drug user. 

Reduce your risk of these cancers by avoiding risky behaviors. Practice safe sex by using condoms, limiting the number of sexual partners you have or abstaining from sex. Never share needles. Seek help for your addiction if you use drugs.

Cancer prevention step 7: Get screened

Regular screening and self-examination for certain cancers may not prevent cancer, but it can increase your chances of discovering cancer early — when treatment is more likely to be successful. Screening should include your skin, mouth, colon and rectum. If you're a man, it should also include your prostate and testes. If you're a woman, add cervix and breast cancer screening to your list. Be aware of changes in your body — this may help you detect cancer early, increasing your chances of successful treatment. If you notice any changes, see your doctor.

CHAPTER 3. LUNG CANCER 
Introduction

Lung cancer is the leading cause of cancer deaths in the United States, among both men and women. It claims more lives than colon, prostate, lymph and breast cancer combined.

Yet most of these lung cancer deaths could have been prevented. That's because smoking accounts for nearly 90 percent of lung cancer cases. Although your risk of lung cancer increases with the length of time and number of cigarettes you smoke, quitting smoking, even after many years, can significantly reduce your chances of developing the disease. Protecting yourself from exposure to other leading causes of lung cancer, such as asbestos, radon and secondhand smoke, also decreases your risk.

Prevention is critical because lung cancer usually isn't discovered until it's at an advanced stage when the outlook for recovery is poor. Although the survival rates for lung cancer have improved, they remain much lower than those of many other types of cancer.

Signs and symptoms

Because lung cancer doesn't cause signs or symptoms in its earliest stages, it's often advanced by the time it's diagnosed. When symptoms do occur, the most common warning sign is a cough, which occurs when a tumor irritates the lining of the airways or blocks the passage of air. In addition to a new cough, be alert for:

· "Smoker's cough" that worsens 

· Coughing up blood, even a small amount 

· Chest pain 

· Shortness of breath 

· New onset of wheezing 

· Repeated bouts of pneumonia or bronchitis 

· Hoarseness that lasts more than two weeks 

Lung cancer also may cause fatigue, loss of appetite and weight loss. If it has spread to other parts of your body (metastasized), you may have headaches or bone pain.

Causes

Your lungs are two large, spongy organs shaped something like an upside-down butterfly. One lung is located on each side of your chest. They're separated by the mediastinum — the tissues and organs of your midchest, which include your heart, esophagus and windpipe (trachea) as well as lymph nodes and major blood vessels such as the aorta. Each lung is divided into upper sections called lobes. Your left lung has two lobes, and your right lung, which is larger, has three lobes.

Every time you inhale, air is carried through the windpipe to your lungs in two major airways (bronchi). Inside your lungs, the bronchi subdivide over 15 times into a million smaller airways (bronchioles), which finally end in clusters of tiny air sacs called alveoli. Within the air sacs, oxygen is absorbed into your bloodstream and carbon dioxide — a waste product of metabolism — is released.

How cancer forms

The lining of the airways and windpipe is made up of rectangular-shaped surface cells (columnar epithelium) and glands that produce mucus and other fluids. In healthy lungs, these cells divide in a controlled and orderly way. But when a cell becomes cancerous, it can continue to reproduce even when new cells aren't needed.

Although it may take years for lung cancer to develop, changes in lung tissue can begin almost immediately after your lungs are exposed to the cancer-causing substances (carcinogens) in cigarette smoke. With repeated exposure, normal cells are increasingly damaged, and eventually some may become cancerous. Because of the way lung cancer cells behave and because these cells have easy access to a large number of blood and lymph vessels, cancerous cells may spread to other parts of your body before you ever experience symptoms.

Leading causes of lung cancer
Cigarette smoking is the main cause of lung cancer. Tobacco smoke contains more than 3,500 chemicals, at least 40 of which are known carcinogens. Cigarettes also contain more than 30 toxic metals, including nickel and cadmium, as well as radioactive compounds.

Other causes of lung cancer include exposure to secondhand smoke, to asbestos and other industrial carcinogens, and to high concentrations of radon — an odorless gas that's released into the air from the breakdown of uranium in the soil and water. Smokers exposed to asbestos and radon are more likely to develop cancer than are nonsmokers.

Lung cancer that begins in the lungs (primary lung cancer) is uncommon in nonsmokers, but cancer of the breast, colon, prostate, testicle, kidney, thyroid, bone or other organs may spread to the lungs. In that case, the cancer is still referred to by the name of the organ in which it originated, rather than being called lung cancer. There's no connection between smoking and the spread of cancer cells to the lungs from other parts of the body.

Types of lung cancer
Lung cancer is commonly divided into two types: small cell and non-small cell. Each grows and spreads in different ways and is treated differently. Small cell lung cancer spreads early in the course of the disease and occurs almost exclusively in smokers. Surgical removal usually isn't an option for this type of cancer; instead, it's best treated with chemotherapy and radiation. Even so, the five-year survival rate for small cell lung cancer is very low.

Non-small cell lung cancer, which is more common, accounts for more than 75 percent of lung cancers. If caught early when it's confined to a small area, it often can be removed surgically. There are four major categories of non-small cell lung cancer:

· Squamous cell carcinoma. This cancer forms in cells lining your airways. It's the most common type of lung cancer in men. 

· Adenocarcinoma. This type of cancer usually begins in the mucous-producing cells of the lung. It's the most common type of lung cancer in women and in people who have never smoked or were exposed to secondhand smoke. 

· Large cell carcinoma. This type of cancer originates in the peripheral part of the lungs. 

· Bronchoaveolar carcinoma. This uncommon type of non-small cell lung cancer tends to grow more slowly than other forms of the disease. It occurs more often in smokers than in nonsmokers and tends to arise in more than one location at the same time. 

Risk factors

Smoking remains the greatest risk factor for lung cancer, accounting for as many as 9 out of every 10 cases of the disease. Your risk increases with the number of cigarettes you smoke each day and the number of years you have smoked. Your risk is also greater if you start smoking early in life — even if you later quit. Smoking filtered, low-tar or low-nicotine tobacco offers no additional protection because most people who smoke these cigarettes inhale more deeply, which also increases the risk.

On the other hand, quitting — at any age — can significantly lower your risk of developing lung cancer. After 10 years of not smoking, your risk of lung cancer is reduced by one-third. Cutting the number of cigarettes you smoke may also reduce your risk, though not as dramatically as quitting completely.

Other risk factors include:

· Your sex. Current or former women smokers are at greater risk of lung cancer than are men who have smoked an equal amount. Although the exact reasons for this are unknown, some experts speculate that women may have a greater susceptibility to the cancer-causing substances found in tobacco. Others believe that estrogen may play a role. Women also are known to inhale more than men do, and they are less likely to quit. 

· Exposure to secondhand smoke. Even if you don't smoke yourself, you're at high risk of lung cancer if you're exposed to the smoke of others. Daily exposure to secondhand smoke may increase your chances of developing lung cancer. 

· Exposure to radon gas. Second only to smoking as a cause of lung cancer, radon comes from the natural (radioactive) breakdown of uranium in soil, rock and water that eventually becomes part of the air you breathe. Although unsafe levels of radon can accumulate in any building, the greatest exposure risk most people face is at home. The Surgeon General and the Environmental Protection Agency recommend that all homeowners check for the presence of radon. The best tests are those that take three to six months. For more information, contact your county public health department or visit the Environmental Protection Agency Web site. 

· Exposure to asbestos and other chemicals. Workplace exposure to asbestos and other cancer-causing agents — such as vinyl chloride, nickel chromates and coal products — also can increase your risk of developing lung cancer, especially if you're a smoker. 

· Race. Black Americans are at a higher risk of lung cancer. They also develop the disease at an earlier age and are less likely to survive. Doctors don't think there's a genetic reason for this disparity. Rather, it is more likely to be related to inequities in health care and to environmental factors. 

· Heredity. Research increasingly points to a genetic factor in lung cancer. Although smoking is undeniably the primary cause, people with a parent, sibling or other first-degree relative with lung cancer are at increased risk of the disease, whether they smoke or not. 

Screening and diagnosis

Screening for lung cancer is controversial. The American Cancer Society currently doesn't recommend screening tests for lung cancer, even in high-risk individuals. But some doctors believe that smokers, especially those 50 years or older, should have annual screenings. The debate is becoming more heated with the increasing use of imaging tests such as helical and electron beam computerized tomography (CT) scans that could potentially detect early-stage cancers more effectively than older tests do — and with far less exposure to radiation. But CT screening has a serious drawback: It detects small, benign nodules that commonly occur in the lungs, leading, in some cases, to needless worry and unnecessary and invasive tests.

A standard chest X-ray can reveal an abnormal mass or nodule in your lungs. And a CT scan may show very small lesions and whether cancer has spread to other areas. But as with all types of cancer, lung cancer can be definitively diagnosed only by looking at a tissue sample (biopsy) under a microscope. The sample may be removed using one of the following techniques:

· Sputum cytology. If you have a cough and are producing sputum, looking at the sputum under the microscope can sometimes reveal the presence of lung cancer cells. Before the test, you may be asked to breathe a mildly irritating mist to help you produce more sputum. 

· Bronchoscopy. In this test, a flexible tube called a bronchoscope is passed into your airway. The bronchoscope allows your doctor to look inside your lungs as well as to take a tissue sample for examination in the laboratory. 

· Mediastinoscopy. In this test, an instrument passed through a small incision at the base of your neck allows your doctor to take a biopsy of lymph nodes in your chest. This helps determine how far the cancer has spread and whether surgery is a reasonable option for removing the tumor. 

· Transthoracic needle biopsy. Using an X-ray or CT scan for guidance, your doctor takes a small needle and places it into a mass in your lung, removing a small piece for study. 

· Thoracentesis. If you have fluid in your chest cavity, your doctor can remove a sample by inserting a thin needle into your chest between the ribs. The fluid is then examined in the laboratory for presence of cancer cells. Removing a large amount of fluid with thoracentesis also can improve your breathing. 

· Video thoracoscopy. In this procedure, your doctor inserts a tube (endoscope) through a small incision between your ribs and partially collapses one of your lungs. This creates a space through which a pen-sized instrument with a video device is passed between the ribs and through your chest wall. Your doctor then can perform biopsies of nodules or masses while watching the procedure on a video screen. Your lung will expand again after the procedure. 

Staging
Staging is a system of classifying information about cancer, including where and to what extent the cancer has spread. In many cases, Roman numerals are used to describe stages, with 0 being the least advanced and IV the most advanced. Your doctor uses this information to determine what treatment you need and to evaluate how your cancer might progress.

Non-small cell lung cancer
Non-small cell lung cancer is staged according to the size of the tumor, the level of lymph node involvement and the extent to which the cancer has spread. Stages of non-small cell lung cancer include:

· Stage 0. At this stage, cancer is limited to the lining of the air passages and hasn't invaded lung tissue. Stage 0 cancers almost always are found during bronchoscopy, which is likely to have been performed to assess an abnormality on a chest X-ray. If found and treated promptly, cancers at this stage usually can be eliminated. 

· Stage I. Cancer at this stage has invaded the underlying lung tissue but hasn't spread to the lymph nodes. 

· Stage II. This stage cancer has spread to neighboring lymph nodes or invaded the chest wall. 

· Stage IIIA. At this stage, cancer has spread from the lung to lymph nodes in the center of the chest. 

· Stage IIIB. The cancer has spread locally to areas such as the heart, blood vessels, trachea and esophagus — all within the chest — or to lymph nodes in the area of the collarbone. 

· Stage IV. The cancer has spread to other parts of the body, such as the liver, bones or brain. 

Small cell lung cancer
Small cell lung cancer is staged differently from non-small cell types. Rather than using numbers, it's classified as either limited or extensive:

· Limited. Cancer is confined to one lung and to its neighboring lymph nodes. 

· Extensive. Cancer has spread beyond one lung and nearby lymph nodes, and may have invaded both lungs, more remote lymph nodes or other organs. 

Staging tests
Tests to determine how far cancer has spread are of primary importance in planning treatments. In addition to CT scans, these tests include:

· Magnetic resonance imaging (MRI). Instead of radiation, this test uses radio waves and high-powered magnets to produce internal images of your body. It's especially good at detecting tumors that have spread to the brain or spinal cord. 

· Positron emission tomography (PET) scan. Unlike other scanning techniques, a PET scan doesn't produce clear structural images of organs. Instead, it shows images containing areas of more or less intense color to provide information about chemical activity within certain organs and tissues. This chemical activity can indicate whether cancer cells have spread to nearby lymph nodes, even before the lymph nodes become enlarged, a distinct improvement over older staging methods. But PET scans need to be interpreted carefully because sometimes benign conditions can resemble cancer. 

Complications

The lungs have an abundant supply of blood vessels and lymph channels, which means that lung cancer can spread to other parts of your body through your bloodstream and lymph system. Small cell cancer, in particular, is a fast-growing tumor that quickly spreads to other organs. At the time of diagnosis, this type of cancer has already spread in a majority of people. Without treatment, the tumor will continue to grow and may prove fatal within a matter of months.

Small cell cancer often responds to chemotherapy and radiation therapy, but even when there is a positive response to treatment, relapses usually occur within two years. Unfortunately, at that point the cancer usually isn't as responsive to further therapy.

In addition, some non-small cell lung cancers — even those identified at any early stage — may have already spread undetectably (micrometastasis) to lymph nodes and other organs. As a result, cancer can reappear months and even years after treatment.

Treatment

Treatments for lung cancer depend on the type and stage of cancer, as well as on your overall health. If you have emphysema, for instance, your poor lung function may prevent you from having surgery, even if you have a tumor that would otherwise be operable.

Other factors also come into play, no matter what type of lung cancer you have. There are times, for instance, when the potential side effects of treatment outweigh the benefits. When that is the case, your doctor may suggest comfort (supportive) care only. This means treating the symptoms the cancer is causing, such as pain and difficulty breathing, but not treating the cancer itself.

Small cell lung cancer
Because most small cell lung cancers have spread beyond the lungs by the time they're discovered, an operation usually isn't a treatment option. Instead, the most effective treatment is chemotherapy, either alone or in combination with radiation therapy.

· Chemotherapy. This treatment uses drugs to kill cancer cells. In cases of small cell lung cancer, chemotherapy may be used to shrink the cancer, to slow the cancer's growth, to prevent it from spreading further, or to relieve symptoms and make you more comfortable (palliative care). A combination of drugs usually is given in a series of treatments over a period of weeks or months, with breaks in between so that your body can recover. Even so, because the drugs damage healthy cells along with malignant ones, they can cause serious side effects. In fact, for many people, side effects from chemotherapy are the most disturbing aspect of cancer treatment. Fast-growing cells such as those in your digestive tract, bone marrow and hair are especially likely to be affected. But although side effects are common, their severity depends on the drugs used and your response to them. Sometimes you may have few reactions. On the other hand, you may experience symptoms such as nausea and vomiting, dizziness, severe fatigue and an increased risk of infection. Ask your treatment team about the side effects of any treatment you're considering and the best ways to minimize those effects. If you choose to receive chemotherapy, be sure you understand the long- and short-term goals of your therapy and the overall risks and benefits. 

· Radiation therapy. This uses X-rays to kill cancer cells. In some cases, the radiation may come from outside your body (external radiation). In others, a radioactive substance may be placed inside needles, seeds or catheters and inserted into or near the cancer (internal radiation). The way in which radiation is delivered depends on the type and stage of the cancer being treated. Radiation therapy may be given before, during or after chemotherapy. In all cases, however, the goal of treatment is to destroy cancer cells while harming as little normal tissue as possible. Side effects of treatment may include redness and swelling of the skin where the radiation enters your body, a cough, shortness of breath, fatigue and sometimes difficulty swallowing if your esophagus is within the area receiving the radiation. You may not be a candidate for chest radiation if you have severe lung disease.

Small cell lung cancer often spreads to the brain. For that reason, your doctor may sometimes recommend brain radiation therapy to prevent cancer from metastasizing to that part of the body or to eliminate micrometastases that aren't yet detectable with imaging studies. Brain radiation therapy can cause short-term memory problems, fatigue, nausea and other serious side effects. If your cancer is in remission, discuss the risks and benefits of this treatment with your doctor.

Non-small cell lung cancer
Surgery is usually the best treatment for early-stage non-small cell lung cancer. In some cases, only the portion of the lung that contains the tumor is removed. In others, one lobe or even the entire lung may be taken. Surgery to remove all or part of a lung often involves opening one side of the chest, a procedure called a thoracotomy.

Operations to treat lung cancer include:

· Wedge resection. In this operation, your doctor removes only the section of your lung that contains the tumor along with a margin of normal tissue. 

· Lobectomy. The most common type of lung cancer surgery, lobectomy involves removing an entire lobe of one lung. 

· Pneumonectomy. In this operation, an entire lung is removed. Because pneumonectomy will decrease lung function considerably, as well as lead to other complications, it's performed only when absolutely necessary and then only if your breathing capacity is sufficient to allow you to breathe with a single lung. 

Sampling lymph nodes
No matter which operation is performed, your surgeon will sample lymph nodes from the center of your chest (mediastinum) and from the hilum — the region where the bronchus and blood vessels to the lungs originate. A pathologist usually examines the sample immediately, and your surgeon receives the report within 10 minutes. If cancer has spread to these nodes, your surgeon may decide not to remove any lung tissue. Unless the affected lymph nodes are at the base of the lobe containing the cancer, it's nearly impossible to remove all of the cancerous nodes. In addition, extensive lymph node involvement usually means that the cancer already has spread to other parts of the body, even though this spread may not yet have been detected.

Effects of surgery and your recovery
Surgery to remove lung tissue is a major operation. Depending on the extent and type of your surgery, you're likely to spend up to a week in the hospital. Once you return home, it may take weeks or even months to regain your strength. If you have other lung conditions, such as emphysema or bronchitis, your hospital stay and recovery may be even longer.

You're also likely to experience certain complications following surgery. The muscles of your chest and arm on the side where you had the operation will be very sore, for example, making it difficult to use the arm the way you used to. In that case, your doctor may recommend physical therapy or other rehabilitation program to help restore your strength and range of motion.

In addition, because you have less lung tissue, you initially may feel short of breath. Over time, however, your remaining lung tissue should expand, improving your ability to breathe. But if you have emphysema or other lung conditions, the shortness of breath may become worse.

No matter how much lung tissue is removed, you're likely to experience pain following your operation. Your doctor will work with you to ensure that you receive medication to keep you as comfortable as possible.

Treating advanced non-small cell lung cancer
More advanced non-small cell lung cancers are generally treated with chemotherapy, radiation, or a combination of both chemotherapy and radiation, although treatment of stage III non-small cell lung tumors is often individualized. Some people, for instance, may have surgery after first being treated with chemotherapy and radiation.

Still, because the best treatment for this stage of the disease isn't known, your doctor may suggest that you participate in a clinical trial — a research study that tries to improve current treatments or find new treatments for specific diseases. This can give you access to experimental therapies that might not otherwise be available. There are no guarantees with clinical trials, however, and you should fully understand the potential risks as well as possible benefits before undertaking this step.

New treatments
Researchers are developing new treatments for all types of cancer, including lung cancers, such as:

· Erlotinib. This oral medication targets the epidermal growth factor receptors on the surface of cells that are involved in cell growth and proliferation. Abnormalities in these receptors, which can lead to the constant production of new cells, have been associated with several types of cancer. Erlotinib has been approved for use in treating recurrent non-small cell lung cancers and is being studied for use in other stages of the disease. 

· Bevacizumab. Given as an injection in conjunction with standard chemotherapy, this treatment helps stop the growth of blood vessels that supply nutrients to tumors. Bevacizumab has improved survival in some people with colorectal and lung cancers, but because the drug can have potentially fatal side effects, it's only used in certain cases. 

Prevention

The best known way to prevent lung cancer is to not smoke. If you already smoke, quitting now can reduce your risk — even if you've smoked for years.

These measures also can help prevent lung cancer:

· Avoid secondhand smoke. Breathing the smoke of others can be just as damaging as smoking is. 

· Test for radon. Have the radon levels in your home checked, especially if you live in an area where radon is known to be a problem. 

· Avoid carcinogens. Take precautions to protect yourself from exposure to toxic chemicals such as vinyl chloride, nickel chromates and coal products. Your risk of lung damage from these carcinogens increases if you also smoke. 

· Eat a healthy diet. Some studies have documented the relationship between food and cancer. The American Cancer Society recommends eating five to six servings of fruits and vegetables every day. In the case of lung cancer, certain foods seem to be especially protective. For example, a large study in China, where smoking rates are high, found that certain chemicals in cruciferous vegetables such as broccoli, cabbage and bok choy appeared to lower the risk of lung cancer. Other protective chemicals called cumestrans are found in beans, peas, spinach and sprouts. Isoflavones, the most common anticancer chemicals, occur in a wide range of foods, including soybeans, chickpeas and yams. Other studies have found a connection between consumption of large amounts of fresh fish — though not dried or salted fish — and a reduced rate of lung cancer. The American Cancer Society says more research is needed to establish a clear link, however. 

Self-care

One of the best things you can do to care for yourself if you have lung cancer is also one of the most obvious — don't smoke. It's best to also avoid being around people who are smoking. Although it may be too late to prevent developing lung cancer, this will help optimize your lung function while you're being treated and improve your tolerance to treatment that may have some effects on your lungs.

Regular exercise, such as walking, exercise bicycling or swimming, will help you to maintain your general strength and stamina. Experts recommend at least 30 minutes of exercise on most days.

In addition, eating well and managing stress are both ways to promote your overall health and cope with any form of cancer. Eating well during cancer treatment can help you maintain your stamina and better cope with the side effects of chemotherapy or radiation. Good nutrition may also help you prevent infections and remain more active.

Eating suggestions
Cancer itself and some cancer treatments can affect your appetite. At times you simply may not feel like eating, or you may have nausea and vomiting as a result of chemotherapy. In that case, a registered dietitian can be especially helpful with food planning. The following suggestions also may help:

· Eat small, frequent meals rather than three large ones. 

· Emphasize easily digested foods such as chicken soup or broth, plain boiled rice (or rice cooked in chicken broth), toast and baked potatoes. These are usually better tolerated than rich or spicy foods. 

· Don't worry if you just can't eat for a day or two. 

· Drink plenty of liquids, especially if you're not eating. 

CHAPTER 4. ESOPHAGEAL CANCER
Introduction

The hard-drinking, chain-smoking lifestyle of mid-20th-century Hollywood took a huge toll — hundreds of noted actors eventually lost their lives to lung, throat or esophageal cancer. One of them was Humphrey Bogart, who died of esophageal cancer at age 57.

Less well known than lung cancer, but no less serious, esophageal cancer starts in the inner layer of the esophagus, the 10-inch long tube that connects your throat and stomach. The most common symptom, which usually occurs late in the disease, is difficulty swallowing and a sensation of food sticking in your throat or chest.

In Bogie's day, the outlook for people with esophageal cancer was poor. But survival rates have improved, in part because close monitoring of Barrett's esophagus — a serious, premalignant complication of acid reflux disease — can help detect cancer early, when it's more likely to respond to treatment. Even more important is that diet and lifestyle changes can significantly reduce the chances of ever developing this type of cancer.

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, you 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 your esophagus to about half its normal width. At this point, meat and bread may be nearly impossible to swallow, and you may unconsciously change your eating habits, chewing more slowly and carefully or switching to softer foods. In time, even liquids may be hard to swallow. 

· Severe, unintentional weight loss. As eating becomes more difficult, you may not consume enough calories to maintain your weight. In addition, cancer in general can cause weight loss and muscle wasting because it changes the way your body metabolizes nutrients. 

· Pain in your throat, in your mid-chest or between your shoulder blades. Although not common, you sometimes might have pain when you swallow or discomfort or burning behind your breastbone. 

· Hoarseness, a chronic cough and sometimes coughing of blood. These symptoms usually don't appear until cancer is quite advanced. 

Causes

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 you eat or drink, a muscle in the upper part of your 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 your esophagus.

Another ring of muscle, the lower esophageal sphincter, sits at the junction where your esophagus and stomach connect. It opens to allow food into your 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 your 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 your 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 your 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 your 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. 

Risk factors

Heavy drinking, smoking and chronic acid reflux or Barrett's esophagus are the greatest risk factors for esophageal cancer.

Other factors that may increase your chances of developing esophageal cancer include:

· Age. Your risk of developing esophageal cancer increases as you grow older. Most people with the disease are between 45 and 70. The risk is much less if you're younger than 40. 

· Sex. Men are far more likely to develop esophageal cancer than women are. 

· Race. Squamous esophageal cancer affects more black Americans than it does whites, whereas whites have much higher rates of esophageal adenocarcinoma than blacks do. Although the reason for this disparity isn't known, genetic factors may play a role. 

· Diet. If your diet is low in fruits and vegetables, or you're very overweight, you're at increased risk of esophageal cancer. 

· Radiation therapy. Women with breast cancer who have radiation treatments following mastectomy have a moderately increased risk of esophageal cancer. The risk is greatest 10 to 15 years after treatment. The increased risk doesn't seem to apply to women who have a lumpectomy and radiation. Women receiving radiation after a mastectomy tend to have large, aggressive or advanced tumors and thus have a different course of radiation than do women who have had a lumpectomy. 

When to seek medical advice

See your doctor if you have difficulty swallowing, a chronic cough or unintended weight loss. Having these signs and symptoms doesn't mean you have esophageal cancer. A number of other conditions can cause similar problems, and your doctor can perform tests to help determine the cause.

Also seek treatment if you experience chronic heartburn, which can cause inflammation in your esophagus and increase your risk of esophageal cancer. In many cases, you can control mild or moderate heartburn by changing your diet and using over-the-counter antacids. When these measures aren't enough, your doctor may recommend stronger medications.

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. 

Screening and diagnosis

To help find the cause of your symptoms, your doctor will take a complete medical history and perform a physical exam. You're 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, you'll drink a thick liquid (barium) that temporarily coats the lining of your esophagus so that the lining shows up clearly on the X-rays. You may also have air blown into your 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 you can eat normally and resume your daily activities, although you'll need to drink extra water to help flush the barium from your system and prevent constipation. 

A barium swallow briefly exposes you 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, your doctor examines the inside of your esophagus using an endoscope — a thin, lighted tube with a tiny camera on the end that sends images to a TV monitor. Your throat will likely be sprayed with a topical anesthetic before you're asked to swallow the tube, and you may also receive medication through your veins (intravenously) to make you more comfortable. The endoscope allows your doctor to clearly see any masses in the wall of your 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 your doctor needs to make a wider opening in your esophagus because of a stricture or narrowing, there's also a small risk of creating a hole in your esophagus (esophageal perforation). 

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.

Staging tests
If cancer is diagnosed, you're 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 your 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 your esophagus. 

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

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

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

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

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

· Computerized tomography (CT) scan. This X-ray technique produces more detailed images of your 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 your 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. A CT scan exposes you to more ionizing radiation than plain X-rays do and usually isn't recommended if you're pregnant. 

· Endoscopic ultrasound. 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 your 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 your esophagus and nearby tissues. Your 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, your doctor injects a small amount of a radioactive tracer — typically a form of glucose — into your body. All tissues in your body absorb some of this tracer, but tumors absorb greater amounts and appear brighter on the scan than healthy tissue does. A PET scan exposes you to a small amount of radiation, but because the radioactivity is short-lived, your overall exposure is low. 

Complications

As esophageal cancer advances, the tumor may block more and more of your esophagus, making swallowing increasingly difficult. Eventually, some people aren't able to swallow their own saliva. To help make swallowing easier or reduce the size of the tumor, your doctor may stretch your esophagus with a balloon-like device, vaporize the tumor with a laser or insert a stainless steel or plastic tube (stent) to hold your esophagus open.

Other complications of esophageal cancer include:

· Tracheoesophageal fistula. This occurs when a tumor creates a hole between your esophagus and windpipe, leading to coughing and gagging when you swallow. A tracheoesophageal fistula requires surgery or the use of a stent to prevent food or liquid from your esophagus entering your 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 your body, such as the lungs or liver, before they're diagnosed. 

Treatment

Treatment for esophageal cancer depends on the type, location and stage of cancer as well as on your age, overall health and personal preferences. Decisions about therapy can be particularly complicated because various combinations of surgery, chemotherapy and radiation may be more effective than any single treatment. When cancer is advanced, choosing a treatment plan is a difficult decision, and it's important to take time to evaluate your choices.

You may also want to consider seeking a second opinion. This can provide additional information to help you feel more certain about the option you're considering.

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.

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 you consistently have 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 your stomach. During the procedure, your surgeon removes the portion of your esophagus that contains the tumor along with nearby lymph nodes. The remaining esophagus is reconnected to your stomach so you can still swallow. In some cases the stomach is pulled up to the esophagus. In others, part of your large intestine is used to replace the missing section of your esophagus. 

· Esophagogastrectomy. In this procedure, which is used for more advanced cancer, your surgeon removes part of your esophagus, nearby lymph nodes and the upper part of your stomach. The remainder of your stomach is then pulled up and reattached to your esophagus. If necessary, part of your 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. If you're considering this surgery, look for a hospital or medical center whose surgeons are highly experienced in the procedure.

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 your body, attacking cancer cells that have spread beyond your esophagus. You usually receive 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 your 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. Not everyone experiences side effects, however, and there are now better ways to control them if you do. Be sure to discuss any questions you may have about side effects with your treatment team.

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 your body (external beam radiation), but sometimes thin plastic tubes containing radioactive material are implanted near the cancer cells in your esophagus (brachytherapy).

You commonly receive 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 your 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.

Photodynamic therapy
This therapy is generally used to relieve pain and obstruction in the esophagus, but it's also being studied as a treatment for early-stage esophageal cancer. During the procedure, you receive an injection of a light-sensitive drug that remains in cancer cells longer than it does in healthy ones. A laser light is then directed at your esophagus through an endoscope. This stimulates the production of an active form of oxygen that destroys the cancer cells while sparing healthy tissue.

Photodynamic therapy isn't without side effects. It makes your skin and eyes sensitive to light for at least six weeks after treatment, so you'll need to wear protective clothing and sunglasses every time you go outdoors. It can also make swallowing more difficult for a short period of time.

Areas of research
Scientists are continually seeking more effective and less harmful treatments for esophageal cancer. Some areas of research include:

· Gene therapy. Researchers have identified many of the genetic changes that cause healthy esophageal cells to become malignant. Understanding these changes may eventually lead to gene therapies that help repair abnormal DNA. 

· Chemotherapy. Scientists are studying a range of chemotherapy options, including new anticancer drugs such as tyrosine-kinase inhibitors. Protein-tyrosine kinases are substances that help regulate signals between cells, especially those having to do with the cell growth and mortality. Because abnormal signals from protein-tyrosine kinases have been linked to a number of different cancers, some researchers have focused on finding ways to selectively inhibit these signals. Also under investigation are new combinations of existing drugs and different combinations of radiation and chemotherapy. 

· Immunotherapy. This therapy stimulates your immune system to fight cancer. One approach uses monoclonal antibodies, which are produced by fusing antibody-forming cells and tumor cells, to treat esophageal adenocarcinomas. 

Prevention

Although it's not possible to prevent all cases of esophageal cancer, the following lifestyle changes can greatly reduce your risk:

· Quit smoking. This may be the single most important thing you can do to prevent esophageal cancer and improve your overall health. Cigarette smoke contains carcinogens that can damage the DNA that regulates cell growth and is a leading cause of gastroesophageal reflux. Talk to your doctor about the best ways to quit, or contact the American Cancer Society for more information. 

· Limit alcohol consumption. Many esophageal squamous cell carcinomas and adenocarcinomas result from heavy alcohol consumption over a period of years. Drinking in moderation or abstaining from alcohol can greatly reduce your risk of this type of esophageal cancer. 

· Get help for heartburn. Don't ignore severe or frequent heartburn. Your doctor can recommend medications and lifestyle changes that can help prevent gastric reflux. Sometimes drugs that inhibit acid formation may provide the relief you need. You may also be helped by avoiding acidic, spicy or fatty foods, by waiting at least two to three hours after eating before lying down or exercising, and by elevating the head of your bed. 

· Eat a healthy diet. Eating more fruits and vegetables may help protect against esophageal cancer. Look for deep green and dark yellow or orange fruits and vegetables, such as Swiss chard, bok choy, spinach, cantaloupe, mango, acorn or butternut squash, and sweet potatoes. And try to emphasize vegetables from the cabbage family, including broccoli, brussels sprouts and cauliflower. Lycopene, a nutrient found in tomatoes and other red fruits and vegetables, such as strawberries and red bell peppers, may reduce the chances of getting cancer. Because diets low in selenium have been linked to esophageal cancer, try to include foods rich in this mineral, such as walnuts, fish and whole grains. 

· Maintain a healthy weight. Being significantly overweight (obese) increases your risk of esophageal cancer as well as your risk of other serious health problems, such as diabetes, cardiovascular disease and stroke. Slow and steady weight loss of 1 or 2 pounds a week is considered the safest way to lose weight and keep it off. In many cases, you can lose weight by committing to eating a healthier diet, exercising and changing unhealthy behaviors. 

Self-care

Poor appetite, difficulty swallowing, weight loss and weakness are often problems for people with esophageal cancer. These symptoms may be compounded by cancer treatments and by the need for a liquid diet, tube feeding or intravenous feeding during the course of your treatment as well as by the emotional toll of living with the disease.

When you're able to eat more normally, your doctor may recommend talking to a registered dietitian who can help you find ways to get the nourishment you need. These suggestions also may help:

· Try more frequent, smaller meals. Eat several small meals throughout the day instead of two or three larger ones. If you are nauseous or have trouble swallowing, choose foods that are soothing and easy-to-swallow, such as soups, yogurt or milkshakes. 

· Talk to your doctor about vitamin and mineral supplements. If you haven't been eating as much as you normally would or if your diet is restricted, you're likely deficient in a variety of nutrients. 

· Have nourishing snacks within easy reach. That way, you're more likely to eat. Fresh fruit and yogurt are good choices. 

Complementary and alternative medicine

More and more people are interested in nontraditional approaches to healing, especially when standard treatments produce intolerable side effects or aren't able to provide a cure. To address this growing interest, the National Institutes of Health established the National Center for Complementary and Alternative Medicine (NCCAM) in 1992. The center's mission is to explore nontraditional therapies in a scientifically rigorous way. In 1999 NCCAM teamed up with the National Cancer Institute specifically to look at the role complementary and alternative medicine may play in the treatment of cancer. In general, alternative medicine refers to therapies that may be used instead of conventional treatments. Complementary or integrative medicine, on the other hand, usually means therapies used in conjunction with traditional treatments.

Rather than simply addressing a problem with the body, complementary and alternative treatments often focus on the entire person — body, mind and spirit. As a result, they can be especially effective at reducing stress, alleviating the side effects of conventional treatments such as chemotherapy and improving quality of life.

CHAPTER 5. GASTRIC CANCER
Introduction

Background: Gastric cancer is the second most common cause of cancer-related death in the world. Many Asian countries, including Korea, China, Taiwan, and Japan, have very high rates of gastric cancer. More than 22,000 new cases will be diagnosed this year in the United States, making gastric cancer the fourteenth most common cancer in this country. 

Gastric cancer remains a difficult disease to cure in Western countries, primarily because most patients present with advanced disease. Even patients who present in the most favorable condition and who undergo curative surgical resection often die of recurrent disease. A recent randomized study demonstrates a survival benefit with postoperative chemoradiotherapy. 

Tumor biology and carcinogenesis are active areas of research investigation. The management of gastric cancer requires a thorough understanding of gastric anatomy. 

The stomach begins at the gastroesophageal junction and ends at the duodenum. The stomach has 3 parts. The uppermost part of the stomach is the cardia, and the largest and middle part is called the body. The last part of the stomach, the pylorus, connects to the duodenum. These semidistinct anatomic zones have distinct histologic features. The cardia contains predominantly mucin-secreting cells. The fundus (ie, body) contains mucoid cells, chief cells, and parietal cells. The pyloric part is composed of mucus-producing cells and endocrine cells. 

The stomach wall is made up of 5 layers. From the lumen out, the layers include the mucosa, the submucosa, a muscular layer, a subserosal layer, and serosal layers. The peritoneum of the greater sac covers the anterior surface of the stomach. A portion of the lesser sac drapes posteriorly over the stomach. The gastroesophageal junction has limited or no serosal covering. The right portion of the anterior gastric surface is adjacent to the left lobe of the liver and the anterior abdominal wall. The left portion of the stomach is adjacent to the spleen, the left adrenal gland, the superior portion of the left kidney, the ventral portion of the pancreas, and the transverse colon. 

The site of the lesion is classified on the basis of its relationship to the long axis of the stomach. Approximately 40% of cancers develop in the lower part, 40% in the middle part, and 15% in the upper part, and 10% involve more than one part of the organ. Recently, the number of lesions discovered in the proximal aspect of the stomach and approaching or involving the gastroesophageal junction has increased. An increase in the diffuse type of gastric cancer also has been observed recently. 

Pathophysiology: Understanding the vascular supply of the stomach allows understanding of the routes of hematogenous spread. The vascular supply of the stomach is derived from the celiac artery. The left gastric artery, a branch of the celiac artery, supplies the upper right portion of the stomach. The common hepatic artery branches into the right gastric artery, which supplies the lower portion of the stomach, and the right gastroepiploic branch, which supplies the lower portion of the greater curvature. 

Understanding the lymphatic drainage can clarify the areas at risk for nodal involvement by cancer. The lymphatic drainage of the stomach is complex. Primary lymphatic drainage is along the celiac axis. Minor drainage occurs along the splenic hilum, suprapancreatic nodal groups, porta hepatis, and gastroduodenal areas. 

Frequency: 
· In the US: Gastric cancer is the seventh leading cause of cancer deaths. More than 22,000 new cases are diagnosed each year, and more than 14,000 deaths occur each year. 

· Internationally: Adenocarcinoma of the stomach is the second most common cancer worldwide. Tremendous geographic variation exists in the incidence of this disease around the world. The highest death rates are recorded in Chile, Japan, and the former Soviet Union. 

Mortality/Morbidity: The 5-year survival rate for curative surgical resection ranges from 30-50% for patients with stage II disease and from 10-25% for patients with stage III disease. Because these patients have a high likelihood of local and systemic relapse, some physicians offer them adjuvant therapy. The operative mortality rate for patients undergoing curative surgical resection at major academic centers is less than 3%. 

Race: The rates of gastric cancer are higher in Asian countries than in the United States. Japan developed a very rigorous early screening program that detects patients with early stage disease (ie, low tumor burden). These patients appear to do quite well. In fact, in many Asian studies, patients with resected stage II and III disease tend to have better outcomes than similarly staged patients treated in Western countries. Some researchers suggest that this reflects a fundamental biologic difference between the disease as it manifests in Asia and in Western countries. 

Sex: Gastric cancer afflicts slightly more men than women. 

Age: Most patients are elderly at diagnosis. The median age at diagnosis is 65 years (range 40-70 y). The gastric cancers that occur in younger patients may represent a more aggressive variant.

Clinical

History: 
· Early disease has no associated symptoms; however, some patients with incidental complaints are diagnosed with early gastric cancer. Most symptoms of gastric cancer reflect advanced disease. Patients may complain of indigestion, nausea or vomiting, dysphagia, postprandial fullness, loss of appetite, and weight loss.

· Late complications include pathologic peritoneal and pleural effusions; obstruction of the gastric outlet, gastroesophageal junction, or small bowel; bleeding in the stomach from esophageal varices or at the anastomosis after surgery; intrahepatic jaundice caused by hepatomegaly; extrahepatic jaundice; and inanition resulting from starvation or cachexia of tumor origin.

Physical: 
· 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; primary mass (rare); and enlarged liver, Virchow nodes (ie, left supraclavicular), Sister Mary Joseph node, and Blumer shelf. Some patients have signs of weight loss. Other patients may have pallor from bleeding and anemia.

Causes: Several factors are implicated in the development of gastric cancer, including diet, Helicobacter pylori infection, previous gastric surgery, pernicious anemia, adenomatous polyps, chronic atrophic gastritis, genetic factors, and previous radiation therapy. Gastric cancer most likely represents the result of multiple events occurring in an appropriate environment. 

· Diet

· Certain diets are implicated in the pathogenesis of this disease process.

· A diet rich in pickled vegetables, salted fish, excessive dietary salt, and smoked meats correlates with an increased incidence of gastric cancer.

· A diet that includes fruits and vegetables rich in vitamin C may have a protective effect.

· Helicobacter pylori infection

· Infection with this organism is implicated as a precursor of gastric cancer.

· H pylori infection is associated with chronic atrophic gastritis, and patients with a history of prolonged gastritis have a 6-fold increase in their risk of developing gastric cancer. Interestingly, this association is particularly strong for tumors located in the antrum, body, and fundus of the stomach but does not seem to hold for tumors originating in the cardia.

· Previous gastric surgery

· Previous surgery is implicated as a risk factor. The rationale is that surgery alters the normal pH of the stomach.

· Retrospective studies demonstrate that a small percentage of patients who undergo gastric polyp removal have evidence of invasive carcinoma within the polyp. This discovery has led some researchers to conclude that polyps might represent premalignant conditions.

· Genetic factors

· Genetic factors involved in gastric cancer remain poorly understood.

· Certainly some familial aggregation exists.

Workup

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.

Imaging Studies: 
· Esophagogastroduodenoscopy

· This relatively safe and simple procedure provides a permanent color photographic record of the lesion.

· This procedure also is the primary method for obtaining a tissue diagnosis of suspected lesions.

· Double-contrast upper GI series

· An upper gastrointestinal barium swallow detects large primary tumors but only occasionally detects their spread to the esophagus and duodenum (particularly if the tumor is small and submucosal).

· The smaller the primary lesion, the more important is the use of double-contrast and cineradiography.

· Chest radiograph: This is done to evaluate for metastatic lesions.

· CT scan or MRI of the chest, abdomen, and pelvis

· These imaging studies assess the local disease process as well as evaluate potential areas of spread (ie, enlarged lymph nodes, possible liver metastases).

· Some patients' tumors are judged surgically unresectable on the basis of radiographic criteria.

· Endoscopic ultrasound

· This study allows for a more precise preoperative assessment of the tumor stage.

· Endoscopic sonography is becoming increasingly useful as a staging tool when the CT scan fails to find evidence of T3, T4, or metastatic disease.

· Institutions that favor neoadjuvant chemoradiotherapy for patients with locally advanced disease rely on endoscopic ultrasound data to improve patient stratification.

Histologic Findings: Adenocarcinoma of the stomach constitutes between 90% and 95% of all gastric malignancies. The second most common gastric malignancies are lymphomas. Leiomyosarcomas (2%), carcinoids (1%), adenoacanthomas (1%), and squamous cell carcinomas (1%) are the remaining tumor histologic types. 

· Adenocarcinoma of the stomach is classified according to microscopic criteria. Classification is based on the most unfavorable microscopic element present, which are, in order of increasing danger, tubular, papillary, mucinous, or signet-ring cells, and undifferentiated lesions. 

· Pathology specimens also are classified by gross appearance. In general, researchers consider gastric cancers ulcerative, polypoid, scirrhous (ie, diffuse linitis plastica), superficial spreading, multicentric, or Barrett ectopic adenocarcinoma. 

· Researchers also employ a variety of other classification schemes. 

· The Borrmann system has 5 categories: type I tumors are polypoid or fungating; type II are ulcerating lesions surrounded by elevated borders; type III have ulceration with invasion of the gastric wall; type IV are diffusely infiltrating (ie, linitis plastica); and type V cannot be classified. 

· Another classification system, the Lauren system, classifies gastric cancer pathology as either an epidemic form or an endemic form. An appealing feature of classifying patients according to the Lauren system is that the descriptive pathologic entities have clinically relevant differences. The intestinal, expansive, epidemic-type gastric cancer is associated with chronic atrophic gastritis, retained glandular structure, little invasiveness, and a sharp margin. This type also is classified as Borrmann I or II. 

· The pathologic presentation classified as epidemic by the Lauren system or Borrmann I or II is associated with most environmental risk factors, carries a better prognosis, and shows no familial history. 

· The second type, the diffuse, infiltrative, endemic cancer, consists of scattered cell clusters with poor differentiation and dangerously deceptive margins. Margins that appear clear to the operating surgeon and examining pathologist often are determined retrospectively to be involved. The endemic-type tumor invades large areas of the stomach. This type of tumor also is not recognizably influenced by environment or diet, is more virulent in women, and occurs more often in relatively young patients. This pathologic entity is associated with genetic factors, blood groups, and a family history of gastric cancer. 

Staging: The 1997 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. 

· 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, 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.

· 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.

Treatment

Surgical Care: 
· 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. 

· 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 large ongoing trials in Europe are investigating the efficacy of this new aggressive approach.

· In a recently completed trial, patients were randomized to an R1 or a R2 nodal dissection. The endpoints of local regional recurrence and overall survival were similar.

· Critics of extended nodal dissections argue that the apparent benefit associated with extended lymph node dissection reflects stage migration (ie, more lymph nodes are dissected, and each pathologic specimen is reviewed more carefully).

· Outcome

· The 5-year survival rate for a curative surgical resection ranges from 30-50% for patients with stage II disease and from 10-25% for patients with stage III disease. 

· Because these patients have a high likelihood of local and systemic relapse, some physicians offer them adjuvant therapy. 

· The recent Intergroup 0116 randomized study offers evidence of a survival benefit associated with postoperative chemoradiotherapy.

Consultations: Specialists recommend obtaining consultations freely in the management of most malignancies, and gastric carcinoma is no exception. The gastroenterologist, surgical oncologist, radiation oncologist, and medical oncologist work closely as a team.

Follow-up

Deterrence/Prevention:
· A diet that includes fruits and vegetables rich in vitamin C may have a protective effect.

Complications: 
· Direct mortality rate within 30 days after a surgical procedure for gastric cancer has been reduced substantially over the last 40 years. Most major centers report a direct mortality rate of 1-2%.

· Early postoperative complications include anastomotic failure, bleeding, ileus, transit failure at the anastomosis, cholecystitis (often occult sepsis without localizing signs), pancreatitis, pulmonary infections, and thromboembolism. Further surgery may be required for anastomotic leaks.

· Late mechanicophysiologic complications include dumping syndrome, vitamin B-12 deficiency, reflux esophagitis, and bone disorders, especially osteoporosis.

· Postgastrectomy patients often are immunologically deficient as measured by blastogenic and delayed cutaneous hypersensitivity responses.

Prognosis: 
· Unfortunately, most patients with gastric cancer who undergo a surgical resection will experience a tumor recurrence and die.

· 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.

· Adjuvant therapy

· The pattern of failure prompted a number of investigations into adjuvant therapy. The rationale behind radiotherapy is to provide additional local-regional tumor control. Adjuvant chemotherapy is used either as a radiosensitizer or as definitive treatment for presumed systemic metastases.

· Results of INT-0116 

· In this study, patients underwent an en bloc resection. 

· Patients with T3 and/or N+ adenocarcinoma of the stomach or gastroesophageal junction were randomized to receive bolus 5-fluorouracil (5-FU) and leucovorin (LV) and radiotherapy or observation. 

·   Patients who received the adjuvant chemoradiotherapy demonstrated improved disease free-survival and improved overall survival rates.

· Adjuvant radiotherapy 

· Moertel and colleagues randomized postoperative patients with advanced gastric cancer to receive 40 Gy of radiotherapy or 40 Gy of radiotherapy with 5-FU as a radiosensitizer, and demonstrated improved survival associated with the combined modality therapy. 

· The British Stomach Cancer Group reported lower rates of local recurrence in patients who received postoperative radiotherapy than in those who underwent surgery alone. 

· The update of the initial Gastrointestinal Tumor Study Group series revealed higher 4-year survival rates in patients with unresectable gastric cancer who received combined modality therapy than in those who received chemotherapy alone (18% vs 6%). 

· A series from the Mayo Clinic randomized patients to receive postoperative radiotherapy with 5-FU or surgery alone and demonstrated improved survival in the patients receiving adjuvant therapy (23% vs 4%).

· Intraoperative radiotherapy 

· Some authors suggest that intraoperative radiotherapy (IORT) shows promising results. 

· This alternative method of delivering radiotherapy allows for a high dose to be given in a single fraction while in the operating room so that other critical structures can be avoided. 

· The National Cancer Institute randomized patients with grossly resected stage III/IV gastric cancer to receive either 20 Gy of IORT or 50 Gy of postoperative external beam. Local failure was delayed in the patients treated with IORT (21 mo vs 8 mo). Although the median survival duration also was higher (21 mo vs 10 mo), this figure did not reach statistical significance.

· Chemotherapy 

· Numerous randomized clinical trials comparing combination chemotherapy in the adjuvant setting to surgery alone did not demonstrate a consistent survival benefit. 

· The most widely studied regimen is 5-FU, doxorubicin, and mitomycin-C. The addition of methyl-CCNUR, leucovorin, or triazinade did not increase response rates.

· Advanced unresectable disease

· Many patients present with distant metastases, carcinomatosis, unresectable hepatic metastases, pulmonary metastases, or direct infiltration into organs that cannot be resected completely. 

· In the palliative setting, radiotherapy provides relief from bleeding, obstruction, and pain in 50-75% of patients. The median duration of palliation is 4-18 months. 

· Surgical procedures such as wide local excision, partial gastrectomy, total gastrectomy, simple laparotomy, gastrointestinal anastomosis, and bypass also are performed with palliative intent, with a goal of allowing oral intake of food and alleviating pain.

CHAPTER 6. COLON CANCER
Introduction

Colon cancer is cancer of the large intestine (colon), the lower part of your digestive system. Rectal cancer is cancer of the last 8 to 10 inches of the colon. Together, they are often referred to as colorectal cancers, and they make up the second-leading cause of cancer-related deaths in the United States. Only lung cancer claims more lives.

Most cases of colon cancer begin as small, noncancerous (benign) clumps of cells called adenomatous polyps. Over time some of these polyps become cancerous.

Polyps may be small and produce few, if any, symptoms, so it's important to get regular screening tests to help prevent colon cancer. If signs and symptoms of cancer do appear, they may include a change in bowel habits, blood in your stool, persistent cramping, gas or abdominal pain.

Despite the relatively high number of cases and deaths, there's good news about colon cancer. Screening tests, along with a few simple changes in your diet and lifestyle, can dramatically reduce your overall risk of developing colon cancer.

Signs and symptoms

Like many people with colorectal cancer, you may have no symptoms in the early stages of the disease. When symptoms appear, they'll likely vary, depending on the cancer's size and location in your large intestine. In some cases, your symptoms may result from a condition other than cancer, such as inflammatory bowel disease (IBD), irritable bowel syndrome (IBS), and sometimes diverticulosis or diverticulitis. Like colorectal cancer, these conditions are treatable.

See your doctor if you develop any of the following signs and symptoms:

· A change in your bowel habits, including diarrhea or constipation or a change in the consistency of your stool for more than a couple of weeks 

· Narrow stools 

· Rectal bleeding or blood in your stool 

· Persistent abdominal discomfort, such as cramps, gas or pain 

· Abdominal pain with a bowel movement 

· A feeling that your bowel doesn't empty completely 

· Unexplained weight loss 

Blood in your stool may be a sign of cancer, but it can also indicate other conditions. Bright red blood you notice on bathroom tissue may come from hemorrhoids or minor tears (fissures) in your anus, for example. In addition, certain foods, such as beets or red licorice, can turn your stools red. Iron supplements and some anti-diarrheal medications may make stools black. Still, it's best to have any sign of blood or change in your stools checked promptly by your doctor because it can be a sign of something more serious.

Causes

Cancer affects your cells, the basic units of life. Healthy cells grow and divide in an orderly way to keep your body functioning normally. But sometimes this growth gets out of control — cells continue dividing even when new cells aren't needed. In the colon and rectum, this exaggerated growth may cause precancerous polyps (adenomas, or adenomatous polyps) to form in the lining of your intestine. Over a long period of time — spanning up to several years — some of these polyps may become cancerous. In later stages of the disease, cancerous polyps may penetrate the colon walls and spread (metastasize) to nearby lymph nodes and other organs.

Polyps can occur anywhere in your large intestine, the muscular tube that forms the last part of your gastrointestinal tract. The colon comprises the upper 4 to 5 feet of your large intestine, and the rectum makes up the lower 4 to 5 inches. Your colon absorbs water, salt and other minerals from food and stores waste until it's eliminated from your body.

Polyps are either mushroom-shaped or flat and may be large or small. There are also several different types of colon polyps. Among the most common are:

· Adenomas. These polyps have the potential to become cancerous and are usually removed during screening tests such as flexible sigmoidoscopy or colonoscopy. 

· Hyperplastic polyps. These polyps are rarely, if ever, a risk factor for colorectal cancer. 

· Inflammatory polyps. These polyps may follow a bout of ulcerative colitis. Some inflammatory polyps may become cancerous, so having ulcerative colitis increases your overall risk of colon cancer. 

Risk factors

Colon and rectal cancers can occur at any age, and no one is too young to develop colorectal cancer. However, about 90 percent of people with the disease are older than 50. Factors other than age that place you at a higher risk include:

· Inflammatory intestinal conditions. Long-standing inflammatory diseases of the colon, such as ulcerative colitis and Crohn's disease, can increase your risk. 

· Family history. You're more likely to develop colorectal cancer if you have a parent, sibling or child with the disease. If many family members have colon cancer or rectal cancer, your risk is even greater. In some cases, this connection may not be hereditary or genetic. Instead, cancers within the same family may result from shared exposure to an environmental carcinogen or from diet or lifestyle factors. 

Familial adenomatous polyposis (FAP) is a rare hereditary disorder that causes you to develop hundreds of polyps in the lining of your colon and rectum. If these go untreated, you'll likely develop colon cancer by age 40. In most cases, genetic testing can help determine if you're at risk of FAP. FAP may also cause noncancerous tumors to develop in other parts of your body, including your skin (sebaceous cysts and lipomas), bone (osteomas) and abdomen (desmoid tumors).

Hereditary nonpolyposis colorectal cancer (HNPCC) is another hereditary disorder that can put you at high risk of developing colon cancer or rectal cancer at an early age. Unlike FAP, however, you may have relatively few polyps.

If you're Jewish and of Eastern European descent, you may have an inherited tendency to develop colon cancer or rectal cancer. This is particularly true of Ashkenazi Jews.

· Diet. Colon cancer and rectal cancer may be associated with a diet low in fiber and high in fat and calories. Research is still occurring in this area. However, high-fiber, low-fat diets have additional health benefits apart from a potential connection to colorectal cancer prevention. 

· A sedentary lifestyle. If you're inactive, you're more likely to develop colorectal cancer. This may be because when you're inactive, waste stays in your colon longer. Getting regular physical activity may reduce your risk. 

· Diabetes. People with diabetes have up to a 40 percent increased risk of developing colorectal cancer. 

· Smoking. More than one in 10 fatal colon cancers may be caused by smoking. Once diagnosed with colorectal cancer, smokers face a 30 percent to 40 percent increased risk of dying of the disease. 

· Alcohol. Heavy use of alcohol may increase your odds of colorectal cancer. 

· A personal history of colorectal cancer or polyps. If you've already had colorectal cancer or adenomatous polyps, you have a greater risk of colorectal cancer in the future. 

When to seek medical advice

If you notice any symptoms of colon cancer, such as blood in your stool or a persistent change in bowel habits, see your doctor as soon as possible. Keep in mind that colorectal cancer can strike younger as well as older people. If you're at high risk, don't wait until symptoms appear. See your doctor for regular screenings.

The American Cancer Society recommends colorectal screenings beginning at age 50 and more frequent or earlier screening if you have other risk factors, such as a family history of the disease.

Medicare has expanded its coverage of screening procedures. If you're older than 50 and have Medicare benefits, Medicare will cover annual fecal occult blood tests and sigmoidoscopy every four years. If you're at high risk of colorectal cancer, you'll be covered for colonoscopy every two years, or every 10 years if you're of average risk. Double contrast barium enema — which is sometimes supplemented with flexible sigmoidoscopy — can be used as an alternative, if your doctor thinks it's a better choice for you.

Screening and diagnosis

Most colon cancers develop from adenomatous polyps. Screening is extremely important for detecting polyps before they become cancerous. It can also help find colorectal cancer in its early stages when you have a good chance for recovery.

Like many people, you may be embarrassed by the screening procedures, worried about discomfort or afraid of the results. Try not to let these concerns stand in your way. Most procedures are only moderately uncomfortable, and working with a doctor you like and trust should help ease your embarrassment.

Common screening and diagnostic procedures include the following:

· Digital rectal exam. In this office exam, your doctor uses a gloved finger to check the first few inches of your rectum for large polyps and cancers. Although safe and painless, the exam is limited to your lower rectum and can't detect problems with your upper rectum and colon. In addition, it's difficult for your doctor to feel small polyps. 

· Fecal occult (hidden) blood test. This test checks a sample of your stool for blood. It can be performed in your doctor's office, but you're usually given a kit that explains how to take the sample at home. You then return the sample to a lab or your doctor's office to be checked. The problem is that not all cancers bleed, and those that do often bleed intermittently. Furthermore, most polyps don't bleed. This can result in a negative test result, even though you may have cancer. On the other hand, if blood shows up in your stool, it may be the result of hemorrhoids or an intestinal condition other than cancer. For these reasons, many doctors recommend other screening methods instead of, or in addition to, fecal occult blood tests. 

· Flexible sigmoidoscopy. In this test, your doctor uses a flexible, slender and lighted tube to examine your rectum and sigmoid — approximately the last 2 feet of your colon. The test usually takes just a few minutes. It can sometimes be uncomfortable, and there's a slight risk of perforating the colon wall. If a polyp or colon cancer is found during this exam, your doctor will recommend colonoscopy to look at the entire colon and remove any polyps that are present for examination under a microscope. 

· Barium enema. This diagnostic test allows your doctor to evaluate your entire large intestine with an X-ray. Barium, a contrast dye, is placed into your bowel in an enema form. During a double contrast barium enema, air is also added. The barium fills and coats the lining of the bowel, creating a clear silhouette of your rectum, colon and sometimes a small portion of your small intestine. There's also a slight risk of perforating the colon wall and the test has a significantly high rate of missing important lesions. A flexible sigmoidoscopy is often done in addition to the barium enema to aid in detecting small polyps that a barium enema X-ray may miss, especially in the lower bowel and rectum. 

· Colonoscopy. This procedure is the most sensitive test for colon cancer, rectal cancer and polyps. Colonoscopy is similar to flexible sigmoidoscopy, but the instrument used — a colonoscope, which is a long, flexible and slender tube attached to a video camera and monitor — allows your doctor to view your entire colon and rectum. If any polyps are found during the exam, your doctor may remove them immediately or take tissue samples (biopsies) for analysis. This is done through the colonoscope and is painless. If you have adenomatous polyps, especially those larger than 5 millimeters in diameter, you'll need careful screening in the future. 

You may receive a mild sedative to make you more comfortable. Preparation for the procedure involves drinking a large amount of fluid containing a laxative to clean out your colon — enemas are no longer necessary. Major risks of diagnostic colonoscopy include hemorrhage and perforation of the colon wall, but these are rare.

· Genetic testing. If you have a family history of colorectal cancer, you may be a candidate for genetic testing. This blood test may help determine if you're at increased risk of colon cancer or rectal cancer, but it's not without drawbacks. The results can be ambiguous, and the presence of a defective gene doesn't necessarily mean you'll develop cancer. Knowing you have a genetic predisposition can alert you to the need for regular screening. Still, you'll also want to consider the psychological impact of what the test may reveal. Knowing you may develop cancer affects not only your own life, but also the lives of everyone close to you. Genetic testing for children is even more complex and problematic. It's best if you discuss all of the ramifications of genetic testing with your doctor or a medical geneticist. 

· New technologies. In the future, new technologies, such as virtual colonoscopy, may make colon screening safer, more comfortable and less invasive. In virtual colonoscopy, you have a two-minute computerized tomography scan, a highly sensitive X-ray of your colon. Then, using computer imaging, your doctor rotates this X-ray in order to view every part of your colon without actually going inside. Before the scan, your intestine is cleared of any stool, but researchers are looking into whether the scan can be done successfully without the usual bowel preparation. Although virtual colonoscopy potentially is a tremendous step forward, it's currently much less accurate than regular colonoscopy and doesn't allow your doctor to remove polyps or take tissue samples. This test is also not widely available. 

Another new test checks a stool sample for DNA from abnormal cells. A clinical trial of this test by the National Cancer Institute is under way.

Staging your cancer

Once you've been diagnosed with colorectal cancer, your doctor will then also "stage" your cancer. Staging helps determine how well you'll do and what treatments are most appropriate for you. In both cases, the size of your tumor isn't as important as how far your cancer has spread. People being treated for colorectal cancer have a five-year survival rate higher than 90 percent if treated in an early stage, before it has spread. When cancer has spread to lymph nodes or nearby organs, the survival rate drops to less than 65 percent. The stages are:

· Stage 0. Your cancer is in the earliest stage. It hasn't grown beyond the inner layer (mucosa) of your colon or rectum. This stage of cancer may also be called carcinoma in situ. 

· Stage I. Your cancer has grown through the mucosa but hasn't spread beyond the colon wall or rectum. 

· Stage II. Your cancer has grown through the wall of the colon or rectum but hasn't spread to nearby lymph nodes. 

· Stage III. Your cancer has invaded nearby lymph nodes but isn't affecting other parts of your body yet. 

· Stage IV. Your cancer has spread to distant sites, such as other organs — for instance to your liver or lung, to the membrane lining the abdominal cavity, or to an ovary. 

· Recurrent. This means your cancer has come back after treatment. It may recur in your colon, rectum or other part of your body. 

Treatment

The type of treatment your doctor recommends will depend largely on the stage of your cancer. The three primary treatment options are: surgery, chemotherapy and radiation.

Surgery (colectomy) is the main treatment for colorectal cancer. How much of your colon is removed and whether other therapies, such as radiation or chemotherapy, are an option for you depend on how far the cancer has penetrated into the wall of your bowel and whether it has spread to your lymph nodes or other parts of your body.

Surgical procedures

Your surgeon removes the part of your colon that contains the cancer, along with a margin of normal tissue on either side of the cancer to help ensure that no cancer is left behind. Nearby lymph nodes are usually also removed and tested for cancer. Your surgeon is often able to reconnect the healthy portions of your colon or rectum. But when that's not possible, for instance if the cancer is at the outlet of your rectum, you may need to have a permanent or temporary colostomy. This involves creating an opening in the wall of your abdomen from a portion of the remaining bowel for the elimination of body wastes into a special bag. Sometimes the colostomy is only temporary, allowing your colon or rectum time to heal after surgery. In some cases, however, the colostomy may be permanent.

In cases of rare, inherited syndromes such as familial adenomatous polyposis, or inflammatory bowel disease such as ulcerative colitis, you may need removal of your entire colon and rectum as a prophylactic measure. Then, in a procedure known as ileal pouch-anal anastomosis, your surgeon will likely construct a pouch from the end of your small intestine that attaches directly to your anus. This allows you to expel waste normally, although you may have several watery bowel movements a day.

Side effects of colon cancer surgery may include short-term pain and tenderness, and temporary constipation or diarrhea. If you have a colostomy, you may develop an irritation on the skin around the opening (stoma).

If your cancer is small, localized in a polyp and in a very early stage, your surgeon may be able to remove it completely during a colonoscopy. If the pathologist determines that the cancer in the polyp doesn't involve the base — where the polyp is attached to the bowel wall — then there is a good chance that the cancer has been completely eliminated.

Some larger polyps may be removed using laparoscopic surgery. In this procedure, your surgeon performs the operation through several tiny incisions in your abdominal wall, using small instruments with attached cameras that display your colon on a video monitor. He or she may also take samples from the lymph nodes that drain the area where the cancer is located. Studies have found that people undergoing this procedure need less pain medication and leave the hospital a day earlier on average. Also, people who have this procedure don't have higher rates of recurrence than those who choose the open surgery.

If your cancer is advanced or your health poor, only a small portion of your colon or rectum may be removed. This isn't as effective as surgeries that remove more tissue, and doctors mainly do this to relieve blockages or bleeding. This is referred to as palliative surgery; it isn't curative.

Chemotherapy
Chemotherapy uses drugs to destroy cancer cells. Chemotherapy can be used to destroy cancer cells after surgery, to control tumor growth or to relieve symptoms of colorectal cancer. Your doctor may recommend chemotherapy if your cancer has spread beyond the wall of the colon. In some cases, chemotherapy is used along with radiation therapy.

Possible side effects of chemotherapy include nausea and vomiting, mouth sores, fatigue, hair loss and diarrhea. If your doctor suggests aggressive treatment with multiple drugs, be sure you understand the side effects and risks as well as the potential benefits. If you're taking an oral chemotherapy medication, be sure you know the side effects to watch out for and report them to your doctor promptly.

Radiation therapy

Radiation therapy uses X-rays to kill any cancer cells that might remain after surgery, to shrink large tumors before an operation so that they can be removed more easily, or to relieve symptoms of colon cancer and rectal cancer. The goal of therapy is to damage the tumor without harming the surrounding tissue. If your cancer has spread through the wall of the rectum, your doctor may recommend radiation treatments in combination with chemotherapy after surgery. This may help prevent cancer from reappearing in the same place. Side effects of radiation therapy may include diarrhea, rectal bleeding, fatigue, loss of appetite and nausea.

Monoclonal antibody therapy

In 2004, the Food and Drug Administration approved two drugs from a new class of medications that treat colon cancer and rectal cancer by inhibiting the action of the cancer cells' growth factor. The drugs bevacizumab (Avastin) and cetuximab (Erbitux) are approved for use in people with colon cancer that has spread (metastatic cancer). Avastin is used in conjunction with standard chemotherapy and in a clinical trial added an average of five months to the study participants' survival time. Erbitux can be given on its own or in combination with the chemotherapy drug irinotecan (Camptosar). It's been shown to slow tumor growth and even shrink tumors, but there's currently no evidence showing that Erbitux can prolong survival.

Care following treatment

Follow-up care after treatment for colon cancer and rectal cancer is extremely important. During your regular checkups, you may have a physical exam, screening tests such as colonoscopy, chest X-rays to see if the cancer has spread, computerized tomography scans of your abdomen to look for enlarged lymph nodes and to see if the cancer has spread, and blood tests.

Prevention

The most encouraging news about colon and rectal cancer is that you can actually reduce your risk by having regular screenings. That's because with regular screening, you can have polyps removed before they have a chance to turn into cancer. You can also protect yourself by making a few simple changes in your diet and lifestyle. The following suggestions may help save your life:

· Eat plenty of fruits, vegetables and whole grains. Fruits, vegetables and whole grains contain vitamins, minerals, fiber and antioxidants, which may protect you from cancer. Try to eat five or more servings of fruits and vegetables every day, and to include a variety of produce in your diet. 

· Limit fat, especially saturated fat. People who eat high-fat diets may have a higher rate of colorectal cancer. Be especially careful to limit saturated fats from animal sources such as red meat. Other foods that contain saturated fat include milk, cheese, ice cream, and coconut and palm oils. Try to restrict your total fat intake to about 30 percent of your daily calories, with no more than 10 percent coming from saturated fats. 

· Get your vitamins and minerals. Calcium, magnesium, pyridoxine (vitamin B-6) and vitamin B-9 may help reduce your risk of colorectal cancer. Good food sources of calcium include skim or low-fat milk and other dairy products, shrimp, tofu and sardines with the bones. Magnesium is found in leafy greens, nuts, peas and beans. Food sources of vitamin B-6 include grains, legumes, peas, spinach, carrots, potatoes, dairy foods and meat. Folate is the natural form of vitamin B-9. It's found in certain foods naturally, including dark leafy greens such as spinach and lettuce, and in legumes, melons, bananas, broccoli and orange juice. Folic acid is the synthetic form of the vitamin, and it's used in fortified breads, cereals and supplements. 

Eating foods rich in calcium and folic acid can have added benefits for women. If you are pregnant, or think you may become pregnant, getting enough folic acid in your diet reduces the risk of certain birth defects, and calcium helps prevent osteoporosis.

· Limit alcohol consumption. Consuming moderate to heavy amounts of alcohol — more than one drink a day for women and two for men — may increase your risk of colon cancer. This is particularly true if you have a close relative, such as a parent, child or sibling, with the disease. A drink is a 4- to 5-ounce glass of wine, a 12-ounce can of beer, or a 1.5-ounce shot of 80-proof liquor. Curbing alcohol consumption can reduce your risk, even if colon cancer runs in your family. 

· Stop smoking. Smoking can increase your risk of colorectal and other cancers. Talk to your doctor about ways to quit that may work for you. 

· Stay physically active and maintain a healthy body weight. Controlling your weight alone can reduce your risk of colorectal cancer. And staying physically active may cut your colon cancer risk in half. Exercise stimulates movement through your bowel and reduces the time your colon is exposed to harmful substances (carcinogens) that may cause cancer. Try to get at least 30 minutes of exercise on most days. If you've been inactive, start slowly and build up gradually to 30 minutes. Also, talk to your doctor before starting any exercise program. 

· Talk with your doctor about hormone replacement therapy. If you're a woman past menopause, hormone therapy (HT) may reduce your risk of colorectal cancer. Women who use hormone therapy have a somewhat lower risk of colorectal cancer than women who don't use HT. But, women on hormone therapy who develop colorectal cancer may have a faster growing form of the disease. Also, taking HT as a combination therapy — estrogen plus progestin — can result in serious side effects and health risks. Work with your doctor to discuss the options and decide what's best for you. 

· Consider taking statins for high cholesterol. A study in the May 26, 2005, issue of the "New England Journal of Medicine" found a significantly reduced risk of colorectal cancer in people who had been taking the cholesterol-lowering medications known as statins for five years or more. While the role of statins in the prevention of colorectal cancer needs to be studied further, this may be an added benefit of cholesterol-lowering therapy. 

CHAPTER 7. HEPATOPANCREATODUODENAL TUMOURS
PANCREATIC CANCER

Introduction

Pancreatic cancer is one of the most serious of cancers. It develops when cancerous cells form in the tissues of your pancreas — a large organ that lies horizontally behind the lower part of your stomach. Your pancreas secretes enzymes that aid digestion and hormones that help regulate the metabolism of carbohydrates.

Pancreatic cancer spreads rapidly and is seldom detected in its early stages, which is a major reason why it's a leading cause of cancer death. Signs and symptoms may not appear until the disease is quite advanced. By that time, the cancer is likely to have spread to other parts of the body and surgical removal is no longer possible.

For years, little was known about pancreatic cancer. But researchers are beginning to understand the genetic basis of the disease — knowledge that may eventually lead to new and better treatments. Just as important, you may be able to reduce your risk of pancreatic cancer with some lifestyle changes.

Signs and symptoms

Signs and symptoms of pancreatic cancer often don't occur until the disease is advanced. When symptoms do appear, they may include:

· Upper abdominal pain that may radiate to your middle or upper back. Pain is a common symptom of advanced pancreatic cancer. Abdominal pain occurs when a tumor presses on surrounding organs and nerves. Pain may be constant or intermittent and is often worse after you eat or when you lie down. Because many conditions other than cancer can cause abdominal pain, be sure to discuss your symptoms carefully with your doctor. 

· Loss of appetite and unintentional weight loss. Unintended weight loss is a common sign of pancreatic cancer. Weight loss occurs in most types of cancer because cancerous (malignant) cells deprive healthy cells of nutrients, and this is especially true in pancreatic cancer. 

· Yellowing of your skin and the whites of your eyes (jaundice). About half of people with pancreatic cancer develop jaundice, which occurs when bilirubin, a breakdown product of worn-out blood cells, accumulates in your blood. Normally, bilirubin is eliminated in bile, a fluid produced in your liver. But if a pancreatic tumor blocks the flow of bile, excess pigment from bilirubin may turn your skin and the whites of your eyes yellow. In addition, your urine may be dark brown and your stools white or clay-colored. Although jaundice is a common sign of pancreatic cancer, it's more likely to result from other conditions, such as gallstones or hepatitis. 

· Itching. In the later stages of pancreatic cancer, you may develop severe itching when high levels of bile acids, another component of bile, accumulate in your skin. 

· Nausea and vomiting. In advanced cases of pancreatic cancer, the tumor may block a portion of your digestive tract, usually the upper portion of your small intestine (duodenum), causing nausea and vomiting. 

· Digestive problems. When cancer prevents pancreatic enzymes from being released into your intestine, you're likely to have a hard time digesting foods — especially those high in fat. Eventually, this may lead to significant weight loss — as much as 25 pounds or more — and malnutrition. 

Causes

Your pancreas is about 6 inches long and looks something like a pear lying on its side. The wider end (head) is located near the center of your abdomen next to the upper part of your small intestine (duodenum). The main part (body) of the pancreas stretches behind your stomach, and the narrow end (tail) is on your left side, next to your spleen.

A part of your digestive system, your pancreas performs two essential functions:

· It produces digestive juices and enzymes that help break down proteins, carbohydrates and fats so the food you eat can be digested in your small intestine. 

· It secretes the hormones insulin and glucagon that regulate the way your body metabolizes sugar (glucose). 

Most of your pancreas is composed of cells that produce digestive enzymes and juices. Pancreatic juices flow into the main pancreatic duct, which leads to your small intestine (duodenum). The pancreatic duct joins up with the tube leading from your gallbladder to form the common bile duct, which then empties into the small intestine. Your pancreas also contains small "islands" of cells that secrete the hormones insulin and glucagon, along with somatostatin.

Types of pancreatic cancer
Most pancreatic tumors originate in the duct cells or in the cells that produce digestive enzymes (acinar cells). Called adenocarcinomas, these tumors account for nearly 95 percent of pancreatic cancers.

Tumors that begin in the islet cells (endocrine tumors) are much less common. When they do occur, they may cause the affected cells to produce too much hormone. For example, tumors in glucagon cells (glucagonomas) might cause excess amounts of glucagon to be secreted, while tumors in insulin cells (insulinomas) may lead to an overproduction of insulin.

Tumors can also develop in the ampulla of Vater — the place where your bile and pancreatic ducts empty into your small intestine. Called ampullary cancers, these tumors often block the bile duct, leading to jaundice. Because even a small tumor can obstruct the bile duct, signs and symptoms of ampullary cancer usually appear earlier than do symptoms of other pancreatic cancers.

Why pancreatic cancer occurs
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 your 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.

Researchers don't know exactly what damages DNA in the vast majority of cases of pancreatic cancer. But it is known that a small percentage of people develop the disease as a result of a genetic predisposition. These people who have a close relative, such as a parent or sibling, with pancreatic cancer have a higher risk of developing pancreatic cancer themselves.

In addition, a number of genetic diseases have been associated with an increased risk of pancreatic cancer, including familial adenomatous polyposis, nonpolyposis colon cancer, familial breast cancer associated with the BRCA2 gene, hereditary pancreatitis, and familial atypical multiple mole-melanoma syndrome — a serious type of skin cancer. This means that people who have a hereditary predisposition to develop these cancers are also more likely to develop pancreatic cancer.

Yet only about 10 percent of pancreatic cancers result from an inherited tendency. A greater number are caused by environmental or lifestyle factors, such as smoking, diet and chemical exposure.

Risk factors

The vast majority of pancreatic cancers occur in people older than 65. Other important risk factors include:

· Race. Black men and women have a higher risk of pancreatic cancer. 

· Sex. More men than women develop pancreatic cancer. 

· Cigarette smoking. If you smoke, you're two to three times more likely to develop pancreatic cancer than nonsmokers are. This is probably the greatest known risk factor for pancreatic cancer, with smoking associated with almost one in three cases of pancreatic cancer. 

· Abnormal glucose metabolism. Having diabetes may increase your risk of pancreatic cancer. Insulin resistance or high insulin levels may also be risk factors for pancreatic cancer. 

· Hereditary pancreatitis. Your chances of developing pancreatic cancer increase if you have hereditary chronic pancreatitis. Hereditary pancreatitis (HP) is a rare genetic condition marked by recurrent attacks of pancreatitis — a painful inflammation of your pancreas. 

· Excess weight. People who are very overweight or obese may have a greater risk of developing pancreatic cancer than do people of normal weight. 

· Diet. A diet high in animal fat and low in fruits and vegetables may increase your risk of pancreatic cancer. 

· Chemical exposure. People who work with petroleum compounds, including gasoline and other chemicals, have a higher incidence of pancreatic cancer than people not exposed to these chemicals. 

When to seek medical advice

See your doctor if you experience an unexplained weight loss, abdominal pain or jaundice. Many problems other than cancer may cause similar signs and symptoms, so your doctor will check for these conditions as well as for pancreatic cancer. If cancer is present, early diagnosis and treatment offer the best chance of recovery.

Screening and diagnosis

Detecting pancreatic cancer in its early stages is difficult. Signs and symptoms usually don't appear until the cancer is large or has spread (metastasized) to other tissues. And because your pancreas is relatively hidden — tucked behind your stomach and inside a loop of your small intestine — small tumors can't be seen or felt during routine exams.

For this reason, and because pancreatic cancer spreads so quickly, researchers have focused on finding a reliable screening test. At one time, scientists thought a substance called CA 19-9 was the answer. CA 19-9 is produced by pancreatic cancer cells and can be detected by a blood test. But by the time blood levels are high enough to be measured, the cancer is no longer in its early stages. Currently there is no effective screening test for pancreatic cancer.

If your doctor suspects pancreatic cancer, you may have one or more of the following tests to diagnose the cancer:

· Ultrasound imaging. In this test, a device called a transducer is placed on your upper abdomen. High-frequency sound waves from the transducer reflect off your abdominal tissues and are translated by a computer into moving images of your internal organs, including your pancreas. Ultrasound tests are safe, noninvasive and relatively brief — a typical test takes less than an hour. 

· Computerized tomography (CT) scan. This imaging test allows your doctor to visualize your organs, including your pancreas, in two-dimensional slices. Split-second computer processing creates these images as a series of very thin X-ray beams pass through your body. Sometimes you may have a dye (contrast medium) injected into a vein before the test. The clearer images produced with the dye make it easier to distinguish a tumor from normal tissue. A CT scan exposes you to more radiation than do conventional X-rays, but in most cases, the benefits of the test outweigh the risks. 

· Magnetic resonance imaging (MRI). Instead of X-rays, this test uses a powerful magnetic field and radio waves to create images of your pancreas. During the test, you're placed in a cylindrical tube that can seem confining to some people. The machine also makes a loud thumping noise you might find disturbing. In most cases you'll be given headphones for the noise. 

· Endoscopic retrograde cholangiopancreatiography (ERCP). In this procedure, a thin, flexible tube (endoscope) is gently passed down your throat, through your stomach and into the upper part of your small intestine. Air is used to inflate your intestinal tract so your doctor can more easily see the openings of your pancreatic and bile ducts. The bile ducts are thin tubes that carry bile, a fluid produced in your liver that helps digest fats. These ducts are often the site of pancreatic tumors. A dye is then injected into the ducts through a small hollow tube (catheter) that's passed through the endoscope. Finally, X-rays are taken of the ducts. Your throat may be sore for a time after the procedure, and you may feel bloated from the air introduced into your intestine. 

· Endoscopic ultrasound (EUS). In this test, an ultrasound device is passed through an endoscope into your stomach. The device directs sound waves to your pancreas. A computer then translates the sound waves into close-up images of your pancreas and your bile and pancreatic ducts. The images are superior to those produced by standard ultrasound and are particularly useful for detecting small pancreatic tumors. 

· Percutaneous transhepatic cholangiography (PTC). In this test, your doctor carefully inserts a thin needle into your liver while you lie on a movable X-ray table. A dye is then injected into the bile ducts in your liver, and a special X-ray machine (fluoroscope) tracks the dye as it moves through the ducts. Any obstructions should show up on the X-ray. The table is rotated several times during the procedure so you can assume a variety of positions. During the test, you may have a feeling of pressure or fullness, or have slight discomfort in the right side of your back. 

· Biopsy. In this procedure, a small sample of tissue is removed and examined for malignant cells under a microscope. It's the only way to make a definitive diagnosis of cancer. Biopsies of the pancreas and bile ducts can be performed in several ways. If you have a mass that can be reached with a needle, your doctor may choose to perform a fine-needle aspiration (FNA) — a procedure in which a very thin needle is inserted through your skin and into your pancreas. An ultrasound or CT scan is often used to guide the needle's placement. When the needle has reached the tumor, cells are withdrawn and sent to a lab for further study. Tissue samples can also be removed during ERCP or EUS. Sometimes, in a procedure similar to ERCP, your surgeon uses an endoscope to pass a catheter into your bile duct where it empties into your small intestine. But instead of injecting dye, your surgeon uses a small brush introduced through the catheter to scrape cells and bits of tissue from the lining of the duct. 

· Laparoscopy. This procedure uses a small, lighted instrument (laparoscope) to view your pancreas and surrounding tissue. The instrument is attached to a television camera and inserted through a small incision in your abdomen. The camera allows your surgeon to clearly see what's happening inside you. During laparoscopy, your surgeon can take tissue samples to help confirm a diagnosis of cancer. Laparoscopy may also be used to determine how far cancer has spread. Risks include bleeding and infection and a slight chance of injury to your abdominal organs or blood vessels. 

Staging pancreatic cancer
Staging tests help determine the size and location of cancer and whether it has spread. They're crucial in helping your doctor determine the best treatment for you. Pancreatic cancer may be staged in several ways. One method is to use these terms:

· Resectable. All the tumor nodules can be removed. 

· Locally advanced. Because the cancer has spread to tissues around the pancreas or into the blood vessels, it can no longer be completely removed. 

· Metastatic. At this stage, the cancer has spread to distant organs, such as the lungs and liver. 

Your doctor may also refer to your cancer as stage 1, 2, 3, or 4:

· Stage 1 pancreatic cancer is confined to the pancreas. 

· Stage 2 pancreatic cancer has spread somewhat, possibly to the lymph nodes, but not into large blood vessels nearby. 

· Stage 3 pancreatic cancer has invaded large blood vessels, may be in the lymph nodes, but hasn't spread to distant sites. 

· Stage 4 means the cancer has spread to a distant site or sites in your body. 

Complications

Your pancreas produces a number of enzymes that break down food so your body can absorb the nutrients it contains. But pancreatic tumors often interfere with the production or flow of these enzymes. As a result, your body can't easily absorb nutrients, which can lead to diarrhea and severe weight loss.

Other complications of pancreatic cancer include:

· Problems with glucose metabolism. Tumors that affect the ability of your pancreas to produce insulin can lead to problems with glucose metabolism, including diabetes. 

· Jaundice, sometimes with severe itching. Yellowing of your skin and the whites of your eyes can develop when a pancreatic tumor blocks your bile duct, the thin tube that carries bile from your liver to your duodenum. The yellow color comes from excess bilirubin. Bile acids may cause intense itching when they build up in your skin. 

· Pain. Large pancreatic tumors may press on surrounding nerves, leading to back or abdominal pain that may sometimes be severe. Often, your doctor can prescribe medications that help relieve pain. When medications aren't enough, cutting or injecting alcohol into some of the affected nerves may be an option. 

· Metastasis. This is the most serious complication of pancreatic cancer. Your pancreas is surrounded by a number of vital organs, including your stomach, spleen, liver, lungs and intestine. Because pancreatic tumors are rarely discovered in the early stages, they often have time to spread to these organs or to nearby lymph nodes. 

Treatment

Treatment for pancreatic cancer depends on the stage and location of the cancer as well as on your age, overall health and personal preferences. Especially when cancer is advanced, choosing a treatment plan is a major decision, and it's important to carefully evaluate your choices.

You may also want to consider seeking a second opinion. This can provide additional information to help you feel more certain about the option you're considering.

The first goal of treatment is always 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.

Surgical options
The only way to eliminate pancreatic cancer is an operation to remove the tumor. Unfortunately, this is possible only in a small percent of people. Once the cancer has spread beyond the pancreas to other organs, lymph nodes or blood vessels, surgery is usually no longer an option. When surgery is possible, your surgeon may use one of the following procedures, depending on the extent and location of the tumor:

· Whipple procedure (pancreatoduodenectomy). This is the most common procedure for treating pancreatic cancer, including resectable cancers of the ampulla of Vater. In general, the Whipple procedure involves removing the wide end (head) of your pancreas. To do that, your surgeon must also remove your duodenum, gallbladder and the end of the common bile duct. Sometimes part of your stomach is removed as well. The end of your bile duct and remaining part of your pancreas are then connected to your small intestine so that bile and pancreatic enzymes continue to reach the small intestine. The procedure has risks, including infection and bleeding. 

· Total pancreatectomy. In this procedure, your surgeon removes your entire pancreas as well as your bile duct, gallbladder and spleen; part of your small intestine and stomach; and most of the lymph nodes in the area. After a total pancreatectomy, you'll need insulin injections and pancreatic enzymes, and the operation presents serious risks. Total pancreatectomy isn't often used for people with pancreatic cancer because there doesn't appear to be enough benefit from the procedure to justify the risks. 

· Distal pancreatectomy. In this procedure, which is primarily used to treat islet cell cancers, only the tail — or the tail and a small portion of the body of your pancreas — is removed. Sometimes your spleen may also be removed. 

Operations for pancreatic cancer are complex. The most successful outcomes generally occur when these procedures are performed in cancer centers by highly experienced surgeons.

Radiation therapy
Radiation therapy uses high-energy X-rays to destroy cancer cells. You may receive radiation treatments before or after cancer surgery, often in combination with chemotherapy. Or, your doctor may recommend a combination of radiation and chemotherapy treatments when your cancer can't be treated surgically.

Radiation that comes from a machine outside your body (external beam radiation) is generally used to treat pancreatic cancer. Side effects of radiation therapy may include a burn on your skin similar to sunburn where the radiation enters your body, nausea, vomiting and fatigue.

Doctors at some cancer centers are studying a new approach to radiation therapy, called intraoperative electron beam radiation. In this procedure, a type of external beam radiation that uses high-energy particles (electrons) is directed at your pancreas during surgery. This allows doctors to treat a pancreatic tumor with a high dose of radiation while sparing nearby organs.

Chemotherapy
Chemotherapy uses drugs to help kill cancer cells. Injected into a vein or taken orally, these drugs travel through your bloodstream. For that reason, they're often used to treat cancers that have spread. Chemotherapy, or chemotherapy in combination with radiation, is the usual treatment for pancreatic cancers that have spread to nearby tissues or distant organs. Although chemotherapy won't eliminate the cancer, it may help relieve symptoms. It may also help improve survival when used as an adjuvant therapy after an operation to remove a tumor in the pancreas.

For years, the drug fluorouracil (5-FU) was the only chemotherapy option for people with pancreatic cancer. But fluorouracil wasn't always effective. Now doctors are having more success with a newer drug, gemcitabine. The drug is normally used alone but may be used in combination with other drugs as part of a clinical trial. In November 2005, the U.S Food and Drug Administration (FDA) approved the combination of gemcitabine and erlotinib to treat advanced pancreatic cancer that hasn't responded to other treatments. While this combination isn't a cure, it does increase the life expectancy for some people. Doctors are also testing a number of other new medications and new combinations of older medicines.

Chemotherapy drugs affect normal cells as well as malignant ones, especially fast-growing cells in your 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. Not everyone experiences side effects, however, and there are new and better ways to control them if you do. Be sure to discuss any questions you may have about side effects with your treatment team.

Clinical trials
If you have advanced pancreatic cancer, you may want to consider participating in a clinical trial. This is a study that is used to test new forms of therapy — typically new drugs, different approaches to surgery or radiation treatments, and novel methods such as gene therapy. If the therapy being tested proves to be safer or more effective than current treatments, it will become the new standard of care.

Remember that the treatments used in clinical trials haven't yet been shown to be effective. They may have serious or unexpected side effects, and there's no guarantee you'll benefit from them.

On the other hand, cancer clinical trials are closely monitored by the federal government to ensure they're conducted as safely as possible. And they offer access to treatments that wouldn't otherwise be available to you.

If you're interested in finding out more about clinical trials, talk to your treatment team. You can also call the National Cancer Institute's Cancer Information Service at (800) 4-CANCER, or (800) 422-6237.

Palliative procedures
If your cancer has spread too far to be completely removed by an operation, the primary goal will be to relieve your signs and symptoms. Treatments that focus on making you more comfortable include:

· Surgical bypass. Tumors that block your bile duct, pancreatic duct or duodenum can cause pain, digestive difficulties, nausea, vomiting, jaundice and severe itching. To help ease some of these symptoms, you may have an operation to reroute the flow of bile by going around (bypassing) the tumor. 

· Stent insertion. When a bypass operation isn't an option, your surgeon may place a stainless steel or plastic tube (stent) in the bile duct to keep it open. A stent is usually the best choice for people who have metastatic cancer or who are very weak. 

· Pain management. Tumors pressing on surrounding nerves can cause severe pain, especially in the later stages of the disease. Although pain is a real concern for people with pancreatic cancer, treatment with morphine or similar medications can provide relief in many cases. Long-lasting forms of morphine that need to be taken only once or twice a day may be especially helpful. When medication isn't enough, your doctor may discuss other options with you, such as cutting some of the nerves that transmit pain signals or injecting alcohol into these nerves to block the sensation of pain. 

· Pancreatic enzyme tablets. By replacing the digestive enzymes your pancreas no longer produces, these tablets can improve your body's ability to absorb nutrients and may help reduce diarrhea and weight loss. 

· Insulin therapy. When pancreatic cancer affects insulin production, you may need insulin injections to help control your blood sugar levels. 

New treatments
Researchers are studying a number of other approaches to treating pancreatic cancer, including:

· Anti-angiogenesis factors. Cancer cells need angiogenesis factors to produce new blood vessels so they can grow and spread. Scientists have developed drugs that stop this process. 

· Farnesyl transferase inhibitors. Most people with pancreatic cancer have cells that contain a specific genetic mutation. In order to function, the mutated cells need an enzyme called farnesyl transferase. Now researchers have developed drugs that block the action of farnesyl transferase, causing the mutated cells to die. Studies of these drugs are under way. 

· Growth factor inhibitors. Growth factor receptors help some malignant cells grow. Drugs that block these receptors, such as cetuximab, may help fight pancreatic cancer. 

Prevention

Although it's not always possible to prevent pancreatic cancer, these lifestyle changes may help reduce your risk:

· Quit smoking. Cigarette smoke contains carcinogens that can damage the DNA that regulates cell growth. Talk to your doctor about the best ways to quit, or contact the American Cancer Society or American Lung Association for more information. 

· Maintain a healthy weight. Being overweight increases your risk of pancreatic cancer. If you need to lose weight, keep in mind that a slow, steady loss is the healthiest way to reach your goals. Aim for no more than 1 to 2 pounds a week. Add 30 minutes or more of aerobic exercise — such as walking, jogging or biking — on most days, and you can increase the amount of weight you lose. 

· Exercise regularly. Experts believe that getting even a moderate amount of exercise every week can cut your risk of pancreatic cancer. For overall health, aim for 30 minutes of exercise on most days. If you're not used to exercising, start out slowly and work up to your goal. 

· Eat a healthy diet. A diet high in fruits and vegetables and low in animal fat can reduce your risk of pancreatic cancer. 

Self-care

Poor appetite, weight loss and muscle wasting are often problems for people with pancreatic cancer. These symptoms may be compounded by cancer treatments as well as by the emotional toll of living with the disease. For that reason, your doctor may recommend talking to a registered dietitian. He or she can help you find ways to get the nourishment you need.

These suggestions also may help:

· Reduce the size of your meals. Try eating several small meals throughout the day instead of two or three larger ones. If you're nauseous, choose foods that are soothing and easy-to-digest, such as soups, rice or a plain baked potato. 

· Restrict dietary fat. Follow your doctor's recommendations for reducing fat in your diet. Pancreatic cancer affects your body's ability to digest fats. 

· Consider dietary supplements. With pancreatic cancer, your body can't easily absorb nutrients. Talk to your doctor about vitamin and mineral supplements. 

· Have nourishing snacks within easy reach. That way, you're more likely to eat. Fresh fruit, nonfat yogurt or carrot sticks are all good choices. 

· Don't worry if you have days when you can't eat at all. In the meantime, do whatever you can to make yourself feel better. Let your doctor know if you don't feel better in a couple of days. 

· Try to drink plenty of fluids. Water is essential for your body's proper functioning. 

CARCINOMA OF THE AMPULLA OF VATER
Synonyms and related keywords: cancer, carcinoma, bile duct cancer, common bile duct, duodenal mucosa, pancreatic duct, adenocarcinoma, gastrointestinal malignancy, gastrointestinal cancer, GI cancer, GI malignancy, ampulla of Vater, ampullary carcinoma, periampullary carcinoma, cancer of the ampulla of Vater, pancreaticoduodenal resection, Whipple procedure

Introduction

Background: Carcinoma of the ampulla of Vater is defined as a malignant tumor arising in the last centimeter of the common bile duct where it passes through the wall of the duodenum and ampullary papilla. The pancreatic duct (of Wirsung) and common bile duct merge and exit by way of the ampulla into the duodenum. The ductal epithelium in these areas is columnar and resembles that of the lower common bile duct. 

Adenocarcinoma of the ampulla of Vater is a relatively uncommon tumor that accounts for approximately 0.2% of gastrointestinal tract malignancies and approximately 7% of all periampullary carcinomas. 

Pathophysiology: The periampullary region is anatomically complex, representing the junction of 3 different epithelia, pancreatic ducts, bile ducts, and duodenal mucosa. Carcinomas originating in the ampulla of Vater by gross inspection can arise from 1 of 4 epithelial types, (1) terminal common bile duct, (2) duodenal mucosa, (3) pancreatic duct, or (4) ampulla of Vater. 

Distinguishing between true ampullary cancers and periampullary tumors is critical to understanding the biology of these lesions. Each type of mucosa produces a different pattern of mucus secretion. In a complete histochemical study, Dawson et al divided acid mucins into sulphomucins and sialomucins and demonstrated that ampullary tumors secreting sialomucins had a better prognosis (100% vs 27% 5-y survival rate). In general, ampullary cancers produce sialomucins, whereas periampullary tumors secrete sulfated mucins. Other investigators have confirmed the prognostic power of the pattern of mucin secretion. 

Immunohistochemical stains for expressions of carcinoembryonic antigen (CEA), carbohydrate antigen (CA) 19-9, Ki-67, and p53 have been studied for prognostic power. In a series of 45 patients, expression of CA 19-9 labeling intensity and apical localization both were statistically significant predictors of poor prognosis. The 5-year survival rates were markedly different between tumors that expressed CA 19-9 and those that did not (36% vs 100%). CEA expression also might be a marker for prognosis, but it is much weaker. Ki-67 and p53 were not demonstrated to have an effect on outcome. Research along these avenues ultimately might provide the rationale for discriminative administration of adjuvant therapy. 

Frequency: 
· In the US: Adenocarcinoma of the ampulla of Vater is a relatively uncommon tumor that accounts for approximately 0.2% of gastrointestinal tract malignancies and approximately 7% of all periampullary carcinomas. 

Mortality/Morbidity: Pancreaticoduodenectomy is a formidable operation, and the morbidity and mortality rates associated with this procedure historically have been high. 

· Until recently, the operative mortality rate was reported to be approximately 20%. In the past few years, several centers have reported large series with an operative mortality rate in the range of 5%. A recent review of the last 130 pancreaticoduodenectomies performed at Stanford University Medical Center over the last 5 years reveals an operative mortality rate of 3%. This improvement can be attributed to increased surgical experience, improved patient selection, improved anesthesia, better preoperative imaging, and general improvement in the management of ill patients. 

· The morbidity rate associated with the surgery is approximately 65%. In some series, 13% of patients required a repeat laparotomy for complications. Patients may experience fistula formation, delayed intestinal function, pneumonitis, intra-abdominal infection, abscess, or thrombophlebitis. Marginal ulceration, diabetes, pancreatic dysfunction (steatorrhea), and gastrointestinal motility disorder all can manifest as late complications of the surgery. 

Race: Because carcinoma of ampulla of Vater is relatively uncommon, studies of the patterns of occurrence among different ethnic groups have not been conducted. 

Sex: In most published series, the incidence of carcinoma of the ampulla of Vater is relatively equal between men and women. The rarity of this tumor precludes a careful and accurate estimate of the true incidence between the sexes.

Clinical

History: 
· Patients with carcinoma of the ampulla of Vater often complain of anorexia, nausea, vomiting, jaundice, pruritus, or weight loss.

· Many patients complain of abdominal pain.

· Diarrhea, a common but not universal symptom, might be associated with an absence of lipase within the gut because of pancreatic duct obstruction.

Physical: 
· Upon physical examination, some patients might demonstrate a distended, palpable Courvoisier gallbladder (ie, palpable gall bladder in a patient with jaundice).

· Fever can be present, particularly when the biliary tract has been explored previously (eg, after common duct exploration for stones).

· A rising bilirubin level due to obstructive jaundice often is the sole presenting symptom.

· Ultrasound of the abdomen is the initial study to evaluate the common bile duct or pancreatic ducts (dilation of these ducts essentially is diagnostic for extrahepatic obstruction). However, 10-15% of patients with normal common bile duct findings after ultrasound still might have extrahepatic biliary obstruction on computed tomography (CT) scan findings. Biliary or pancreatic ductal dilation can explain abdominal pain, even with localized and noninvasive disease.

· CT scan often demonstrates a mass but is not helpful in differentiating ampullary carcinoma from tumors of the head of the pancreas or periampullary region. If the lesion is smaller than 2 cm, pancreatic or bile duct dilation might be the only abnormalities noted on CT scan findings.

· Such findings are highly suggestive of pancreatic malignancy and require further evaluation, usually with endoscopic retrograde cholangiopancreatography (ERCP). Findings on ERCP that suggest pancreatic cancer include irregular pancreatic duct narrowing, displacement of the main pancreatic duct, destruction or displacement of the side branches of the duct, and pooling of contrast material in necrotic areas of tumor. Both CT scan and ultrasound findings can help reveal metastatic disease in the liver or regional lymph nodes.

· Dynamic CT scanning, ie, high-speed scans obtained during rapid intravenous administration of iodinated contrast material, can reveal tumor involvement of the vasculature. Some centers still rely on angiography to help identify patients with potentially resectable disease.

Lab Studies: 
· Routine laboratory studies include a complete blood cell count, electrolyte panel, liver function studies (prothrombin time, bilirubin [direct and indirect], transaminases, alkaline phosphatase), CEA, and CA 19-9.

· CA 19-9 is a recently discovered tumor marker that is detectable in serum. It often is elevated in pancreatic malignancies and might have a role in assessing response to therapy, predicting tumor recurrence, or both.

· CEA is another nonspecific tumor marker that sometimes is elevated in pancreatic malignancies. It might have a role in assessing response to treatment or predicting tumor recurrence. Because CEA also is elevated in patients with other gastrointestinal malignancies (eg, colon and rectal in particular), exclude the possibility of a second primary tumor in these patients.

Imaging Studies: 
· Ultrasound of the abdomen

· Obtain an ultrasound image of the abdomen to evaluate the common bile duct and the pancreatic ducts.

· Dilatation of these ducts essentially is diagnostic for extrahepatic obstruction.

· CT scan of the abdomen and/or pelvis: Obtain a CT scan image to evaluate the local region of interest and evaluate for possible metastases.

· Endoscopic retrograde cholangiopancreatography

· Obtain ERCP findings to evaluate the ductal architecture further.

· Narrowing or irregularities might suggest malignancy.

· Chest radiograph: Obtain a chest x-ray film to complete the workup (ie, for staging purposes).

· Positron emission tomography (PET) or PET-CT scans: These scans have been widely adopted in the author's clinic as a means of imaging the metabolic activity of a particular tumor. When metastases are smaller than they can be reliably detected on a CT scan, PET or PET-CT scans can detect them.

Treatment

Surgical Care: The standard surgical approach is pancreaticoduodenal resection (Whipple procedure). The procedure involves en bloc resection of the gastric antrum and duodenum; a segment of the first portion of the jejunum, gallbladder, and distal common bile duct; the head and often the neck of the pancreas; and adjacent regional lymph nodes. 

Results after radical resection of ampullary of Vater carcinoma have been improving. During the past decade, 5-year survival rates have ranged from 20-61%, averaging higher than 35%. 
· Resectability

· In a review of more than 1100 patients published in a surgical series, Howe reported that the overall rate of resectability was 82%. This most likely overestimates the true resectability rate because many patients with radiographically unresectable disease often are not included in retrospective surgical series. 

· A review of veterans' hospitals across the United States by el-Ghazzawy revealed that only 63% of presenting patients undergo surgery for cure. At disease presentation, 30-50% have involved lymph nodes. 

· A few studies have been conducted on the pattern of lymphatic spread of ampullary cancer. These studies have been difficult to interpret because of the lack of standardized nomenclature for lymph node groups, variability in the degree of superior mesenteric lymph node dissection, and the small number of patients. 

· Shirai and colleagues meticulously reviewed 21 cases of ampullary cancer and documented the pattern of lymphatic spread. The site of greatest nodal involvement, the first echelon group, is the posterior pancreaticoduodenal nodal group. The nodal groups surrounding the inferior pancreaticoduodenal artery were the superior mesenteric lymph nodes involved most often. Finally, the paraaortic lymph node groups were involved in 3 patients with resectable disease. 

· Kayahara reported that the inferior pancreaticoduodenal nodes (13b) and the superior mesenteric nodes (14) were the groups most often involved with metastatic carcinoma.

· Local excision

· Because of the mortality and morbidity associated with pancreaticoduodenectomy, physicians have been interested in performing local excisions of cancers of the ampulla of Vater to avoid a major resection. 

· Transduodenal excision of ampullary tumors has been proposed as an intermediate option between radical resection and palliative bypass for high-risk patients. Some have argued that this approach is simpler, better tolerated, and might provide a comparable cure rate (mortality rate 8-13%, 5-y survival rate of 0-43%). This approach generally has been reserved for poor operative candidates (eg, elderly patients, those with other comorbid conditions) with favorable tumors (generally <2 cm, polypoid). Unfortunately, this approach compromises local control. The local failure rate for the 18 cases collected from the contemporary literature was 50%. One patient required 3 repeat excisions for local recurrence.

· Prognostic factors

· Recent reviews of single-institution surgical experiences of ampullary cancer have focused on the identification of histopathologic features associated with prognosis and survival. Retrospective review, small patient numbers, and long periods of enrollment limit what can be learned from these studies. However, common themes emerge from these published clinicopathologic analyses. 

· Survival after surgical resection is related to the extent of local invasion of the primary lesion, lymph node involvement, vascular invasion, perineural invasion, cellular differentiation, and uninvolved surgical margins. Even a single lymph node with evidence of metastatic carcinoma portends a poor outcome with surgery alone. Exactly which factors are truly independent remains controversial. 

· El Ghazzawy reviewed experiences in the US Department of Veterans Affairs hospitals from 1987-1991, during which time 123 patients were diagnosed with ampullary cancer. In the group that underwent surgical resection, perineural invasion, microlymphatic invasion, vascular invasion, or tumor differentiation did not independently influence survival when the tumors were controlled for stage. 

· When Yamaguchi compared 18 variables among 8 long-term survivors and 12 short-term survivors with ampullary cancer, only perineural invasion and histologic grade were significant parameters. 

· In the series from Johns Hopkins, operative blood transfusions conferred a poorer 5-year survival rate on univariate analysis but not on multivariate analysis. 

Akwari noted that papillary histological features portended a more favorable prognosis, with a reported 40% survival rate at 5 years versus only 16% in those with invasive lesions. The Cleveland Clinic experience also confirmed the favorable nature of papillary histology. 
· Unfortunately, most patients with carcinoma of the ampulla of Vater die from recurrent disease. Treatment fails in nearly 70% of patients with poor prognostic features, and these patients ultimately die of their disease. 

· Kopelson and associates described regional nodal recurrences in 3 of 12 patients with ampullary cancers following potentially curative resection. From pooled data on 80 patients with ampullary cancer, they found that 54% developed locoregional recurrence.

· Adjuvant therapy

· Because local and systemic failures remain problematic, physicians continue to be interested in offering adjuvant therapy. The relative rarity of this disease limits research in this area. 

· Willett and colleagues summarized their experience with adjuvant radiotherapy for high-risk tumors of the ampulla of Vater (included invasion into the pancreas, poorly differentiated histology, involved lymph nodes, or positive resection margins). Twelve patients received adjuvant radiotherapy (40-50.4 Gy) to the tumor bed and some received concurrent 5-fluorouracil (5-FU) as a radiosensitizer. This group was compared to 17 patients who underwent surgical resection alone. When these 2 groups were compared, the trend was toward better locoregional control, but no advantage in survival was observed. Distant metastasis to liver, peritoneum, and pleura was the dominant failure pattern in this group of patients. 

· Barton and Copeland reported on the M.D. Anderson Cancer Center experience of using postoperative chemotherapy for carcinoma of the ampulla of Vater. Seventeen patients received a variety of chemotherapeutic regimens (5-FU was used in combination with doxorubicin, carmustine, vincristine, methyl-lomustine, or mitomycin-C). Although no analysis was presented, the authors concluded "no combination of drugs appeared to prolong life." 

· Sikora and colleagues presented their experience from a hospital in India in a recent retrospective review. Patients who underwent a pancreaticoduodenectomy with adjuvant chemotherapy and radiation did not do any better than the group treated with surgery alone. 

· In a retrospective review, Chan reported that 13 patients who received adjuvant chemotherapy (predominantly involving 5-FU, mitomycin-C, and doxorubicin) had a significantly better survival than 16 patients who underwent resection only. 

· Yeung and colleagues used neoadjuvant chemoradiotherapy for 20 patients with presumed carcinoma of the head of the pancreas, including 4 patients with duodenal/ampullary carcinomas. Interestingly, no residual tumor was found in pancreaticoduodenectomy specimens of the 4 patients thought to have had ampullary/duodenal carcinomas. 

· Adjuvant chemotherapy and radiation (chemoradiation) has resulted in modest gains in treatment of pancreatic cancer. The Gastrointestinal Tumor Study Group (GITSG) randomized patients following resection of pancreatic cancer with negative margins to adjuvant chemoradiation or observation. The chemoradiation arm improved the median survival (11-21 mo) and more than doubled the 2- and 5-year survival rates (18% vs 43% at 2 y and 8% vs 18% at 5 y). The GITSG also demonstrated that chemoradiation improved median and overall survival compared to radiation alone. In addition, higher-dose radiation (60 Gy) combined with 5-FU might result in improved survival over lower-dose chemoradiation (40 Gy + 5-FU). The GITSG further demonstrated the superiority of chemoradiation over chemotherapy alone for unresectable pancreatic cancer, with a more than 2-fold improvement in 1-year survival rates (19% vs 41%) for chemoradiation. 

· At Stanford University, physicians have adopted a similar treatment strategy for periampullary carcinomas. All patients with ampullary carcinoma are discussed and reviewed in detail by a multidisciplinary team including surgical oncologists, medical oncologists, radiation oncologists, a pathologist, a gastroenterologist, and a radiologist. All resected tumors are reviewed. Patients with tumors with poor prognostic features (eg, involved surgical margins, lymph nodes, invasion of the pancreas, perineural invasion, or poor histologic grade) are enrolled in a single-arm investigational protocol to receive adjuvant radiotherapy (45 Gy) and concurrent protracted venous infusion of 5-FU (225 mg/m2/d) during the entire treatment course. 

· Considerable recent advancements have been made in the treatment planning and delivery of adjuvant and definitive radiotherapy for patients with pancreatic cancer. Patients with carcinoma of the ampulla of Vater may also benefit from these techniques.

· Standard of care 

· Staging of ampullary cancer is critical to treatment. While ampullary polypectomy and ampullectomy have been performed successfully on some patients with ampullary cancer, reserve this treatment for patients whose overall performance status makes the risks associated with a formal pancreaticoduodenectomy excessive. 

· Recently, carcinoma in situ has been diagnosed with increasing frequency. It has been associated with polypoid growth and is treated with endoscopic polypectomy. In these circumstances, remove the entire polyp and carefully study the base of the polyp to ensure that no cancer is at the margin. In the case of an incomplete excision, a prompt pancreaticoduodenectomy is essential. Patients who undergo polypectomy only should be monitored endoscopically at yearly intervals to guard against recurrence. 

· Pancreaticoduodenectomy is the procedure of choice for patients with resectable disease, but local recurrence plagues all surgical series, particularly when the pancreas has been invaded or lymph node metastases are discovered. In fact, whether major resection impacts survival in the setting of disease spread to the lymph nodes remains unclear. Postoperative irradiation of at least 45 Gy with 5-FU as a radiosensitizer is a reasonable treatment and reduces local recurrence in pancreatic cancer. 

· For patients with unresectable disease, endoscopic stenting to achieve biliary decompression is an appropriate palliative procedure. No established answer exists to the question of further therapy. Very little has been published on adjuvant treatment for locally advanced and advanced ampullary carcinoma. Confining one's approach to relief of symptoms is reasonable. 

· Given the paucity of effective standard treatment options, encourage patients to enroll in clinical trials. Radiotherapy, chemotherapy, and chemoradiotherapy have been tried, but response rates probably are low, and an effect on survival is questionable.

Follow-up

Further Outpatient Care: 
· Follow-up guidelines are not well established for this disease. If treatment ultimately fails, it often does so within 5 years.

· Unfortunately, good salvage therapies do not yet exist.

· Palliative chemotherapeutic agents and good medications for pain relief exist.

· Reasonable practice includes blood studies, chest radiograph, and CT scan of the abdomen and/or pelvis every 6 months.

HEPATIC CARCINOMA, PRIMARY
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Introduction

Background: Hepatocellular carcinoma (HCC) is a primary malignancy of the hepatocyte, generally leading to death within 6-20 months. HCC frequently arises in the setting of cirrhosis, appearing 20-30 years following the initial insult to the liver. However, 25% of patients have no history or risk factors for the development of cirrhosis. The extent of hepatic dysfunction limits treatment options, and as many patients die of liver failure as from tumor progression. 

Although it is currently one of the most common worldwide causes of cancer death, a major impact on the incidence of HCC should be achieved through current vaccination strategies for hepatitis B virus (HBV) infection, screening and treatment for hepatitis C virus (HCV) infections, and from the reduction of alcoholic liver disease. However, because the latency period from hepatic damage to HCC development is very long, it may be many years until the incidence of HCC decreases as a result of these interventions. 

Pathophysiology: Tumors are multifocal within the liver 75% of the time. Late in the disease, metastases may develop in the lung, portal vein, periportal nodes, bone, or brain (see Image 1 and Image 4). 

Frequency: 
· In the US: Although HCC is uncommon, comprising only 2% of all malignancies, since the mid-1980s the incidence of HCC has been rising at an alarming rate. The age-adjusted incidence rates increased 2-fold between 1980 and 1998. Much of this increase is likely due to hepatitis C infection, a known risk factor for HCC. The current incidence is 4 cases per 100,000, with about 8,500-11,000 new cases diagnosed each year. 

· Internationally: HCC is the fifth most common cancer in men and the eighth most common cancer in women worldwide. An estimated 560,000 new cases are diagnosed annually. The incidence of HCC worldwide varies according to the prevalence of hepatitis B and C infections. Areas such as Asia and sub-Saharan Africa with high rates of infectious hepatitis have incidences as high as 120 cases per 100,000. 

Mortality/Morbidity: 
· Cure, usually through surgery, is possible in less than 5% of all patients. 

· Median survival from time of diagnosis is generally 6 months. Length of survival depends largely on the extent of cirrhosis in the liver; cirrhotic patients have shorter survival times and more limited therapeutic options; portal vein occlusion, which occurs commonly, portends an even shorter survival. 

· Complications from HCC are those of hepatic failure; death occurs from cachexia, variceal bleeding, or (rarely) tumor rupture and bleeding into the peritoneum. 

Race: HCC is most commonly found among Asians, due to childhood infections with hepatitis B. However, due to the implementation of childhood hepatitis B vaccination programs in many Asian countries, a decrease in the incidence of HCC among Asians is expected. 

Sex: 
· HCC occurs more commonly in men than in women. 

· In the United States, 74% of HCC occurs in men. 

· In high-risk areas (China, sub-Saharan Africa, Japan), the difference between genders is more pronounced, with male-to-female ratios as high as 8:1. 

Age: 
· Age at diagnosis varies widely according to geographic distribution. 

· In the United States and Europe, the median age at diagnosis is 65 years. HCC is rarely diagnosed before age 40 years. However, between 1975 and 1998, the 45- to 49-year age group had the highest rate, a 3-fold increase in the incidence of HCC. 

· In Africa and Asia, age at diagnosis is substantially younger, occurring in the fourth and fifth decades of life, respectively. Diagnosis at a younger age is thought to reflect the natural history of hepatitis B and C related HCC.

Clinical

History: Patients generally present with symptoms of advancing cirrhosis. 

· Pruritus

· Jaundice

· Splenomegaly

· Variceal bleeding

· Cachexia

· Increasing abdominal girth (portal vein occlusion by thrombus with rapid development of ascites)

· Hepatic encephalopathy

· Right upper quadrant pain (uncommon)

Physical: 
· Jaundice

· Ascites

· Hepatomegaly

· Alcoholic stigmata (Dupuytren contracture, spider angiomata)

· Asterixis

· Pedal edema

· Periumbilical collateral veins

· Enlarged hemorrhoidal veins

Causes: 
· Cirrhosis: In general, cirrhosis of any etiology is the major risk factor for HCC. About 80% of patients with newly diagnosed HCC have preexisting cirrhosis. Major causes of cirrhosis in the United States are attributed to alcohol, hepatitis C infection, and hepatitis B infection.

· Alcohol

· In the United States, about 30% of HCC cases are thought to be related to excessive alcohol use. Chronic alcohol use (>80 g/d or >6-7 drinks per day) for greater than 10 years increases risk of HCC 5-fold.

· Approximately 50% of US patients have histories of alcohol abuse. As many as 50% of alcoholics may have subclinical HCC at autopsy.

· The risk of HCC is greater once the patient stops drinking alcohol, because heavy drinkers do not survive long enough to develop cancer.

· The risk of HCC in patients with decompensated alcoholic cirrhosis is approximately 1% per year.

· Hepatitis B virus

· Global incidence of chronic HBV infection is estimated to be 350 million persons; chronic HBV infection is the most common cause of HCC worldwide. In the United States, about 20% of HCC cases are thought to be related to chronic hepatitis B infection.

· Chronic infection in the setting of cirrhosis increases the risk of HCC 1000-fold.

· The mechanism by which the hepatitis B virus causes HCC is thought to be from a combination of chronic inflammation and integration of the viral genome into the host DNA.

· In a Taiwanese study, hepatitis B vaccination in newborns and children has already shown a 75% decrease in the incidence of HCC in children. Thus far, 135 countries have added hepatitis B vaccination to their routine vaccination programs. It is anticipated that with implementation of worldwide vaccination, the incidence of hepatitis B-related HCC is going to decrease.

· Hepatitis C virus

· HCV is a global pandemic affecting 170 million persons. HCV infection results in a higher rate of chronic infection compared to HBV infection (approximately 80% of infected subjects).

· It has become the most common cause of HCC in Japan and Europe, and it also is responsible for the recent increased incidence in the United States. About 2.7 million Americans have chronic HCV infection. In the United States, about 30% of HCC cases are thought to be related to HCV infection.

· The lifetime risk of HCC in patients with HCV is approximately 5%, appearing 30 years after infection.

· Co-infection with HBV further increases the risk; many patients are co-infected with both viruses. Alcohol use in the setting of chronic HCV doubles the risk of HCC compared with HCV infection alone.

· Recent studies suggest that antiviral treatment of chronic HCV infections may reduce the risk of HCC significantly.

· Hemochromatosis: Patients with hemochromatosis, especially in the presence of cirrhosis, are at an increased risk of developing HCC. HCC accounts for about 30% of all iron-related deaths in hemochromatosis.

· Aflatoxin: This hepatic carcinogen is a byproduct of fungal contamination of foodstuffs in sub-Saharan Africa and East and Southeast Asia. It causes DNA damage and mutations of the p53 gene. Humans are exposed to aflatoxin through the ingestion of moldy foods found in susceptible grains. Dietary levels in endemic areas correlate directly with incidence of HCC.

· Rare associations: These include primary biliary cirrhosis, androgenic steroids, primary sclerosing cholangitis, 1-antitrypsin deficiency, Thorotrast radioactive contrast, oral contraceptives, and porphyria cutanea tarda. Recently, obesity and diabetes have been implicated as possible risk factors for HCC, most likely through the development of NASH.

Workup

Lab Studies: 
· Expect total bilirubin, aspartate aminotransferase (AST), alkaline phosphatase, albumin, and prothrombin time to show results consistent with cirrhosis.

· Alpha-fetoprotein (AFP) is elevated in 75% of cases.

· The level of elevation correlates inversely with prognosis.

· An elevation of greater than 400 ng/mL predicts for HCC with specificity greater than 95%. In the setting of a growing mass, cirrhosis, and the absence of acute hepatitis, many centers use a level greater than 1000 ng/mL as presumptive evidence of HCC (without biopsy).

Imaging Studies: 
· Obtain liver imaging using ultrasonography, CT scanning, or MRI (see Image 3). When performed for suspected HCC due to a rising AFP, each test has a 70-85% chance of finding a solitary lesion; sensitivity is higher with multiple tumors.

· Ultrasonography is the least expensive choice for screening, but it is highly operator-dependent. A suspicious lesion on a sonogram generally requires additional imaging studies to confirm the diagnosis and the stage of the tumor. Sensitivity of ultrasonography for detection of small nodules is low. An advantage is that Doppler imaging can be performed at the same time to determine the patency of the portal vein.

· Use the triphasic technique when performing CT scanning (ie, without contrast, then with early [arterial] and late [portal] imaging). The addition of arterial phase imaging to conventional CT scanning increases the number of tumor nodules detected. Unfortunately, in nodular cirrhotic livers, the sensitivity of CT scanning for detecting HCC is low. CT scanning has the added benefit of detecting extrahepatic disease, especially lymphadenopathy.

· MRI may detect smaller lesions and can also be used to determine flow in the portal vein. The overall sensitivity of MRI is thought to be similar to that of triphasic CT scanning. However, in patients with nodular cirrhotic livers, MRI has been shown to have better sensitivity and specificity. High cost and restricted access to MRIs makes its widespread use limited.

· Angiography shows characteristic tumor blush in HCC lesions. Less invasive imaging with CT scan and MRI has decreased the necessity for this mode of imaging. Angiography is still used for chemoembolization, one of the treatment options for HCC.

· Chest radiography may demonstrate pulmonary metastases (see Image 5).

· Bone scanning and head CT scanning are of low yield in the absence of specific symptoms.

· PET scan has been evaluated in the experimental setting, but, to date, its role is uncertain. Routine use of PET scan for diagnosis or staging of HCC is not recommended.

Procedures: 
· Biopsy is frequently necessary in order to make the diagnosis. In general, core biopsy is favored over fine needle biopsy since larger amounts of tissue, often with normal surrounding parenchyma, can be obtained.

· Controversy exists regarding the potential risk of tumor seeding along the needle tract. Some studies report a small increase in risk (approximately 1/1000), while others show no difference. Regardless, potential risks and complications should be considered before performing a biopsy.

· Biopsy may be omitted in a clinical setting of a growing mass in a cirrhotic liver (>2 cm) noted on 2 coincident imaging techniques with at least one imaging showing contrast enhancement. Likewise, a growing mass in a cirrhotic liver on one imaging modality with an associated AFP level greater than 500-1000 ng/mL is clinically diagnostic of HCC. The need for biopsy should be carefully evaluated, especially if the risk for complications is high.

· Biopsy is generally obtained percutaneously under ultrasonographic or CT guidance. Prior to obtaining biopsy, large-volume paracentesis may be useful in patients with massive ascites; similarly, platelet transfusion may be necessary in patients with cirrhosis with severe thrombocytopenia (<50,000). Bleeding risk does not correlate with elevations in prothrombin time.

· Lesions that are 2-3 cm or smaller may be dysplastic nodules in a cirrhotic background. These are probably premalignant, and obtaining a biopsy is especially important to distinguish them from HCC. False-negative rates as high as 30-40% have been reported for biopsied tumors smaller than 2 cm in size.

· Using laparoscopic guidance may make obtaining a percutaneous biopsy easier. Laparoscopy allows visualization of the liver to evaluate the extent of cirrhosis if surgery is being contemplated.

· Obtaining a biopsy may be unnecessary in patients who will undergo resection regardless of diagnosis.

Histologic Findings: Histology is quite variable, ranging from well-differentiated tumors to anaplastic tumors. The fibrolamellar subtype is associated with a better prognosis, possibly because it is not associated with cirrhosis and is more likely to be resectable. The presence of intracellular bile or staining for AFP may be helpful in distinguishing HCC from other hepatic malignancies (eg, cholangiocarcinoma). Immunohistochemistry using the marker Hep-Par 1 may aid in the diagnosis. Aberrations of chromosome 1 and 8 are common features of HCC that can be detected by fluorescent in situ hybridization (FISH) technique. The role of FISH in the diagnosis of HCC is still under investigation. 

Staging: The tumor, node, and metastases (TNM) staging system, while widely accepted, is really only useful in patients who undergo surgical resection. This is a small minority of patients. 

Since most patients are unresectable, and prognosis actually depends more upon the state of the liver rather than the size of the tumor, several staging systems have been evaluated that incorporate clinical features of the liver and the patient, such as ascites, portal vein involvement, and performance status. One such system is the CLIP (Cancer of the Liver Italian Program) scoring system, which assigns a cumulative prognostic score ranging from 0-6 based upon Child-Pugh stage, tumor morphology, alpha-fetoprotein level, and portal vein thrombosis, which can predict median survival time. Below is a summary of the TNM staging criteria and the CLIP scoring system. 

Treatment

Medical Care: Available treatment options depend on the size, number, and location of tumors; presence or absence of cirrhosis; operative risk based on extent of cirrhosis and comorbid diseases; overall performance status; patency of portal vein; and presence of metastatic disease. 

Before instituting definitive therapy, it is best to treat the complications of cirrhosis with diuretics, paracentesis for ascites, lactulose for encephalopathy, ursodiol for pruritus, sclerosis or banding for variceal bleeding, and antibiotics for spontaneous bacterial peritonitis. 

Surgical resection and liver transplantation are the only chances of cure but have limited applicability. The main prognostic factors for resectability are tumor size and liver function. Other local therapies are chemoembolization, ethanol ablation, radiofrequency ablation, cryoablation, and radiotherapy. Systemic treatment with chemotherapy may be used. 

· Systemic chemotherapy 

· For patients with advanced HCC who are not candidates for surgical resection, liver transplantation, or localized tumor ablation, systemic chemotherapy remains the mainstay of therapy. Unfortunately, HCC is a relatively chemotherapy-resistant tumor; therefore, outcomes using this mode of treatment are unsatisfactory. Resistance to chemotherapy may be caused by the universal expression of the multidrug resistance gene protein on the surface of the malignant cells, leading to active efflux of chemotherapeutic agents. Chemotherapy is usually not well tolerated and seems to be less efficacious in patients with HCC with underlying hepatic dysfunction. Younger patients with well-compensated cirrhosis due to chronic hepatitis B or C infections have better outcomes with chemotherapy than older patients with alcoholic cirrhosis and other comorbid diseases.

· The most active single agent drugs tested have been doxorubicin, cisplatin, and fluorouracil. Response rates are about 10%, and treatment shows no clear impact on overall survival. More recently, gemcitabine and capecitabine have been evaluated in clinical trials; response rates have been low and short term.

· A variety of combination chemotherapy regimens have also been studied. Recently, cisplatin-based combination regimens have shown improved response rates around 20%, but to date, no survival advantage as compared to supportive care alone has been shown. No difference seems to exist in response rates between 2 or 3-drug regimens. Moreover, some of these combination regimens cause considerable toxicity. 

· Chemoimmunotherapy uses a combination of chemotherapy and immunomodulatory agents, such as interferon-alpha, to try to achieve better tumor response rates. Immunotherapy has had encouraging results in patients with certain types of cancers such as renal cell carcinoma and melanoma. PIAF is a combination of cisplatin, interferon-alpha, doxorubicin, and infusional 5-fluorouracil that is associated with a response rate of 26%, which is higher than the response rates with single chemotherapy agents. Although overall median survival is longer with PIAF than single-agent doxorubicin, treatment-related toxicity is significant. The best candidates for this therapy are young patients without liver cirrhosis and normal bilirubin levels.

· Antiangiogenesis agents (ie, bevacizumab), which work by disrupting the formation of blood vessels that feed tumors, are a new class of drugs that may prove to be of benefit in the treatment of HCC. The highly vascular nature of HCC tumors makes therapy with an antiangiogenesis agent a promising and exciting new option. Further evaluation of these drugs in the setting of clinical trials is needed to determine their efficacy.

· Chemoembolization

· Chemoembolization is the delivery of high concentrations of chemotherapeutic agents directly to the HCC tumor via the hepatic artery, which provides the tumor with most of its blood supply. The remainder of the liver may be spared because it can rely on the portal vein for its blood supply. 

· Embolizing agents such as cellulose, microspheres, lipoidal, and gelatin foam particles are used to deliver intra-arterial chemotherapy (mitomycin, doxorubicin, cisplatin) to the tumor via the hepatic artery. 

· Morbidity from this procedure is greatly dependent on the extent of cirrhosis. In general, patients with portal vein thrombosis, encephalopathy, or biliary obstruction are not candidates for chemoembolization. 

· Response rates of 60-80% are seen. In addition, 2 recent clinical trials from Spain and Hong Kong showed a modest survival benefit with the use of doxorubicin (Adriamycin) or cisplatin with embolization as compared to supportive care only in patients with unresectable tumors.

Surgical Care: 
· Partial hepatectomy

· In the United States, resection is possible in only 5% of patients. In general, solitary HCC lesions confined to the liver without vascular invasion with well-preserved hepatic function have the best outcomes. Although there are no strict criteria in terms of tumor size, many surgeons use less than 5 cm as their cutoff. 

· Five-year survival rates for resectable lesions vary widely from 40% to as high as 90% for very early stage HCC lesions. Fibrolamellar HCC may have a better prognosis for survival after surgical resection because of a more favorable size, predominantly left lobe location, and the absence of cirrhosis in the unaffected portion of the liver. 

· Appropriate evaluation of patients prior to resection is crucial since intraoperative mortality is doubled in cirrhotic versus noncirrhotic patients. Preoperative laparoscopic inspection aids in diagnosing both the tumor and extent of cirrhosis.

· Transplantation

· Many patients are not candidates for partial hepatectomy due to extent of underlying liver disease. Some of these patients are good candidates for liver transplantation since it has the potential for eliminating the cancer as well as curing the underlying liver disease.

· Orthotopic liver transplantation can be considered for patients who meet the Milan criteria—one tumor less than 5 cm or up to 3 tumors all less than 3 cm. These highly selected patients have excellent survival rates, similar to those of patients who undergo liver transplantation for end-stage liver disease without HCC. 

· Although availability of donor organs is still limited, the Organ Procurement and Transplantation Network (OPTN) and the United Network for Organ Sharing (UNOS) have recognized the urgency of proceeding to transplantation in patients with limited stage HCC. Over the past 5 years, revision of the UNOS policy has established medical criteria by which a patient with early/small HCC can be assigned additional priority for liver allocation so as to increase the likelihood of a favorable transplant outcome. This has resulted in shorter wait times to transplantation and better overall outcomes. Bridging therapy with local therapies, such as chemoembolization or radiofrequency ablation (RFA), is sometimes considered for patients on the transplant waiting list.

· Local tumor ablation

· Intratumoral injections of ethanol or acetic acid, heat (via radiofrequency, microwave, or laser ablation), or cold (cryoablation with liquid nitrogen) may be used to locally control tumors smaller than 4-5 cm. These techniques are frequently performed percutaneously as outpatient procedures. In general, these procedures are reserved for patients who do not meet criteria for surgical resection but yet are candidates for a liver-directed procedure based on the presence of limited liver-only disease.

· Radiofrequency ablation (RFA) is the delivery of radiofrequency thermal energy to the HCC lesion causing necrosis of the tumor. During RFA, a high frequency alternating current is delivered from the tip of an electrode into the surrounding tissue. The ions within the tissue attempt to follow the direction of the alternating current resulting in friction and eventual heating of the tissue. As tissue temperature elevates above 60°C, tumor cells begin to die resulting in an area of tumor necrosis. The needle electrode is advanced into the HCC lesion usually via a percutaneous route with the guidance of ultrasonography. The procedure can also be performed surgically via laparoscopy or laparotomy. 

· RFA is usually used for treatment of tumors less than 4 cm in size. For small tumors, studies show good initial local tumor control with an average local recurrence rate of 5-6% within the first 20 months. The treatment of larger tumors results in much higher rates of local recurrence. Unfortunately, a significant proportion of patients eventually develop clinically detectable hepatic or extrahepatic disease from their preexisting micrometastatic lesions. RFA is usually well-tolerated, but complications including fever, pain, bleeding, pleural effusion, hematoma, and intermittent transaminitis among others have been reported.

· Percutaneous ethanol or acetic acid ablation is reserved for patients with small tumors; however, in many areas, the ease and efficacy of RFA has now replaced these older techniques. Radiation therapy is limited by dose-related radiation hepatitis, which precludes the administration of external beam radiation in doses effective for tumor eradication. Doses of 2500 cGy may be used for palliative measures.

· CyberKnife system is a new technology that uses a combination of robotics and image guidance to deliver concentrated and highly focused beams of radiation to the tumor while minimizing radiation exposure to the surrounding healthy liver tissue. CyberKnife stereotactic radiosurgery is a promising new treatment tool for localized HCC lesions. Currently, its availability is limited to a few medical centers, and long-term efficacy for HCC lesions is yet to be determined.

Consultations: 
· Hepatobiliary surgeon

· Oncologist

· Interventional radiologist

· Interventional gastroenterologist

Follow-up

Further Outpatient Care: 
· Monitor the progression of disease or adequacy of treatment with imaging studies every 2-3 months and LFTs and AFP monthly or as appropriate for the stage of disease and patient's performance status. These interventions, however, have little or no impact on prognosis for survival and therefore should be performed in accordance with the patient's functional status.

Deterrence/Prevention:
· Patients should avoid alcohol and other hepatic toxins because prognosis is related to worsening cirrhosis and tumor stage.

Complications: 
· Symptoms of hepatic failure may signify tumor recurrence and/or progression.

Prognosis: 
· Overall prognosis for survival depends on the extent of cirrhosis and tumor stage, which then determine the appropriate treatment. Patients able to undergo a curative resection have a median survival of as long as 4 years; patients who present when they are too ill to be treated have a median survival of 3 months.

CHOLANGIOCARCINOMA

Synonyms and related keywords: cholangiocarcinoma, CCC, biliary duct system, perihilar tumors, Klatskin tumors, adenocarcinoma, primary sclerosing cholangitis, PSC

Introduction

Background: Cholangiocarcinomas (CCCs) are malignancies of the biliary duct system that may originate in the liver and extrahepatic bile ducts, which terminate at the ampulla of Vater. CCCs are encountered in 3 geographic regions: intrahepatic, extrahepatic (ie, perihilar), and distal extrahepatic. Perihilar tumors are the most common, and intrahepatic tumors are the least common. Perihilar tumors, also called Klatskin tumors (after Klatskin's description of them in 1965), occur at the bifurcation of right and left hepatic ducts (see Image 1). Distal extrahepatic tumors are located from the upper border of the pancreas to the ampulla. More than 95% of these tumors are ductal adenocarcinomas; many patients present with unresectable or metastatic disease. 

Pathophysiology: Cholangiocarcinoma is a tumor that arises from the intrahepatic or extrahepatic biliary epithelium. More than 90% are adenocarcinomas, and the remainder are squamous cell tumors. The etiology of most bile duct cancers remains undetermined. Long-standing inflammation, as with primary sclerosing cholangitis (PSC) or chronic parasitic infection, has been suggested to play a role by inducing hyperplasia, cellular proliferation, and, ultimately, malignant transformation. 

Cholangiocarcinomas tend to grow slowly and to infiltrate the walls of the ducts, dissecting along tissue planes. Local extension occurs into the liver, porta hepatis, and regional lymph nodes of the celiac and pancreaticoduodenal chains. Life-threatening infection (cholangitis) may occur that requires immediate antibiotic intervention and aggressive biliary drainage. 

Frequency: 
· In the US: Each year, approximately 2500 cases occur, compared to 5000 cases of gallbladder cancer and 15,000 cases of hepatocellular cancer. Average incidence is 1 case per 100,000 persons per year. 

· Internationally: Incidence in most Western countries ranges from 2-6 cases per 100,000 people per year. The highest incidences are in Japan at 5.5 cases per 100,000 people and in Israel at 7.3 cases per 100,000 people. 

Mortality/Morbidity: Despite aggressive anticancer therapy and interventional supportive care (ie, wall stents or percutaneous biliary drainage), median survival rate is low since most patients (90%) are not eligible for curative resection. 

Race: Native Americans have the highest occurrence rate in North America at 6.5 cases per 100,000 people. The high prevalence of cholangiocarcinoma among people of Asian decent is attributable to endemic chronic parasitic infestation. 

Sex: The male-to-female ratio is 1.5:1. 

Age: Highest prevalence rate occurs in patients aged approximately 60 years.

Clinical

History: Symptoms may include jaundice, clay-colored stools, bilirubinuria (dark urine), pruritus, weight loss, and abdominal pain. 

· Jaundice is the most common manifestation of bile duct cancer and, in general, is best detected in direct sunlight. The obstruction and subsequent cholestasis tends to occur early if the tumor is located in the common bile duct or common hepatic duct. Jaundice often occurs later in perihilar or intrahepatic tumors and is often a marker of advanced disease. The excess of conjugated bilirubin is associated with bilirubinuria and acholic stools.

· Pruritus usually is preceded by jaundice, but itching may be the initial symptom of cholangiocarcinoma (CCC). Pruritus may be related to circulating bile acids.

· Weight loss is a variable finding and may be present in one third of patients at the time of diagnosis.

· Abdominal pain is relatively common in advanced disease and often is described as a dull ache in the right upper quadrant.

Physical: 
· If the CCC is located distal to the cystic duct takeoff, the patient may have a palpable gallbladder, which commonly is known as Courvoisier sign.

· An abdominal mass or palpable lymphadenopathy is uncommon, but hepatomegaly may be noted in as many as 25% of patients.

Causes: The etiology of most bile duct cancers remains undetermined. Currently, gallstones are not believed to increase the risk of CCC. Chronic viral hepatitis and cirrhosis also do not appear to be risk factors. 

· Infections

· In Southeast Asia, chronic infections with liver flukes, Clonorchis sinensis, and Opisthorchis viverrini have been causally related to CCC.

· Other parasites, including Ascaris lumbricoides, have been implicated in the pathogenesis.

· Inflammatory bowel disease

· A strong relationship exists between CCC and PSC. CCC generally develops in patients with long-standing ulcerative colitis and PSC.

· The lifetime risk of developing this cancer in the setting of PSC is 10-20%. At increased risk are patients with ulcerative colitis without symptomatic PSC and a small subset of patients with Crohn disease.

· Chemical exposures

· Certain chemical exposures have been implicated in the development of bile duct cancers, primarily among workers in the aircraft, rubber, and wood finishing industries.

· CCC occasionally has developed years after administration of the radiopaque medium thorium dioxide (ie, thorotrast).

· Congenital diseases of the biliary tree, including choledochal cysts and Caroli disease, have been associated with CCC.

· Other conditions rarely associated with CCC include bile duct adenomas, biliary papillomatosis, and alpha1-antitrypsin deficiency.

Workup

Lab Studies: 
· Routine labs

· Extrahepatic cholestasis is reflected in elevated conjugated (ie, direct) bilirubin. Alkaline phosphatase usually rises in conjunction with bilirubin. As alkaline phosphatase is of biliary origin, gamma-glutamyltransferase (GGT) also will be elevated.

· Aminotransferases (ie, aspartate aminotransferase [AST], alanine aminotransferase [ALT]) may be normal or minimally elevated. Biochemical tests of hepatic function (ie, albumin, prothrombin time [PT]) are normal in early disease.

· With prolonged obstruction, PT can become elevated from vitamin K malabsorption. Hypercalcemia may occur occasionally in the absence of osteolytic metastasis.

· Tumor markers

· A variety of markers have been tested in bile and serum with limited success. This becomes a significant issue in PSC, in which clinical features and imaging findings overlap.

· Tumor marker carbohydrate antigen 19-9 (CA 19-9) can be evaluated in pancreatic and bile duct malignancies, as well as benign cholestasis. A serum CA 19-9 level greater than 100 U/mL (normal <40 U/mL) has 75% sensitivity and 80% specificity in identifying patients with PSC who have CCC.

· An index of markers, carcinoembryonic antigen (CEA) and CA19-9, using the formula (CA19-9 + [CEA x 40]) in PSC, has an accuracy of 86% in diagnosis.

· Cholangiocarcinoma (CCC) does not produce alpha-fetoprotein (AFP).

Imaging Studies: 
· A number of potential imaging modalities are available (see Image 2). In general, ultrasound or computed tomography (CT) scan is performed initially, followed by a type of cholangiography.

· Ultrasound may demonstrate biliary ductal dilatation and larger hilar lesions.

· Small lesions and distal CCCs are difficult to visualize.

· Patients with underlying PSC may have limited ductal dilatation secondary to ductal fibrosis.

· Doppler ultrasound may show vascular encasement or thrombosis.

· CT scan resembles ultrasound in that it may demonstrate ductal dilatation and large mass lesions.

· CT scan also has the capability to evaluate for pathologic intraabdominal lymphadenopathy.

· Helical CT scans are accurate in diagnosing the level of biliary obstruction. 3D and multiphase CT images may improve CT yield.

· MRI demonstrates hepatic parenchyma.

· MR cholangiography enables imaging bile ducts and, in combination with MR angiography, permits staging (excluding vascular involvement).

· This technique likely will replace angiography for vascular evaluation.

· New techniques

· Preliminary evaluation with positron emission tomography (PET) has shown promise in diagnosing underlying PSC. Small lesions (ie, <1 cm) have been demonstrated. PET is accurate for detecting nodular carcinomas, but the sensitivity diminishes for infiltrating lesions. PET should be interpreted with caution in patients with PSC and stents in place. PET/CT has been shown to be valuable in detecting unsuspected distant metastasis (Petrowsky, 2006)

· Endoscopic ultrasonography (EUS) enables both bile duct visualization and nodal evaluation. This technique also has the capability to aspirate for cytologic studies. EUS-guided fine-needle aspiration results may be positive when other diagnostic tests are inconclusive.

· Intraductal EUS allows direct ultrasonographic evaluation of the lesion.

· Cholangiography includes MR cholangiography (as noted above), endoscopic retrograde cholangiopancreatography (ERCP), and percutaneous transhepatic cholangiography (PTC).

Other Tests: 
· Angiography: Evaluation of vascular involvement is important if considering surgical treatment. Arteriography demonstrating extensive encasement of the hepatic arteries or portal vein precludes curative resection. Combining the findings on cholangiography with those on arteriography has been found to have a greater accuracy in predicting unresectability. However, an occasional patient has compression of vascular structures rather than true malignant invasion.

Procedures: 
· ERCP demonstrates the site of obstruction by direct retrograde dye injection and excludes ampullary pathology by endoscopic evaluation.

· Brush cytology, biopsy, needle aspiration, and shave biopsies via ERCP can provide material for histologic studies.

· Palliative stenting to relieve biliary obstruction can be performed at the time of evaluation.

· PTC may allow access to proximal lesions with obstruction of both right and left hepatic ducts. Material for cytologic studies may be obtained and drainage performed.

· Other methods to obtain tissue include CT- or ultrasound-guided needle aspiration if mass lesion is present and EUS fine-needle aspiration.

Histologic Findings: Classic cholangiocarcinomas are well to moderately differentiated adenocarcinomas that exhibit glandular or acinar structures; intracytoplasmic mucin is almost always observed. Characteristically, cells are cuboidal or low columnar and resemble biliary epithelium. In more poorly differentiated tumors, solid cords of cells without lumens may be present. Mitotic figures are rare. A dense fibrous stroma is characteristic and may dominate the histologic architecture. It tends to invade lymphatics, blood vessels, perineural and periductal spaces, and portal tracts. Spread along the lumen of large bile ducts can be seen, especially with hilar tumors. 

Tumor cells provoke variable desmoplastic reactions. Cytologic studies on material obtained by any method often yield nondiagnostic results secondary to desmoplastic reaction. For this reason, sensitivity and positive predictive value of brush cytologic studies for dominant strictures in PSC are rather poor. 

Treatment

Medical Care: 
· Stenting may relieve pruritus and improve quality of life.

· Palliative plastic or metal stents can be placed by ERCP or PTC to relieve biliary obstruction. They usually are used if the tumor is unresectable or if the patient is not a surgical candidate. Debate exists about whether preoperative stenting is warranted, but most surgeons believe that preoperative biliary decompression does not alter the outcome of surgery. 

· Plastic stents usually occlude in 3 months and require replacement. 

· Metal stents are more expensive but expand to a larger diameter and tend to stay patent longer. Adequate biliary drainage can be achieved in a high percentage of cases.

· Photodynamic therapy (PDT) is a new experimental local cancer therapy already in use for other GI malignancies. 

· PDT is a 2-step process: the first step is intravenous (IV) administration of a photosensitizer; the second step is activation by light illumination at an appropriate wavelength. 

· PDT is effective in restoring biliary drainage and improving quality of life in patients with nonresectable disseminated cholangiocarcinomas (CCCs). Survival times may be longer than those reported previously. A recent prospective, multicenter study showed a significant survival benefit in the PDT treatment group (Ortner, 2003). An additional multicenter study is being planned. 

· In addition, other endoscopic forms of palliation, such as brachytherapy, have been used (Simmons, 2006).

· Most often, chemotherapy is given in low doses to act as a radiation sensitizer during a 4- to 5-week course of external beam radiotherapy. Primary chemotherapy has been evaluated as well including gemcitabine and cisplatin as first-line chemotherapy in inoperable biliary tract carcinoma. 

· Adjuvant and preoperative radiation therapy has been used to reduce tumors in an effort to make them resectable.

· This therapy has been performed with and without concurrent chemotherapy as a radiation sensitizer. 

· The value of adjuvant radiotherapy has been to improve local control, with variable effect on overall survival rate after complete resection. Several series have shown an increase in median survival duration with postoperative radiation, from 8 months with surgery alone to more than 19 months. 

· Special radiation techniques have been used, such as intraluminal brachytherapy and external beam therapy during surgery (ie, intraoperative radiotherapy [IORT]). See Image 3 for treatment planning technique.

· Primary radiotherapy without surgery, with or without chemotherapy, has provided a survival advantage and significant palliation over stent placement or bypass surgery alone in patients with medially inoperable or unresectable tumors. 

· Chemotherapy agents used without radiotherapy or surgery do not appear to provide any local control or meaningful survival benefit. 

· The most used agent is 5-fluorouracil, but many agents have been tested in phase I/II trials. Partial responses, lasting from weeks to months, have been observed in 10-35% of trials (Thongprasert, 2005). 

· For palliative treatment, celiac-plexus block via regional injection of alcohol or other sclerosing agent can relieve pain in the mid back associated with retroperitoneal tumor growth.

Surgical Care: Complete surgical resection is the only therapy to afford a chance of cure. Unfortunately, only 10% of patients present with early stage disease and are considered for curative resection. Intrahepatic and Klatskin tumors require liver resection, which may not be an option for older patients with comorbid conditions. In a recent series report, 15% of patients with proximal lesions were candidates for complete resections, with higher rates in patients with mid ductal (33%) or distal tumors (56%). Survival rate for patients with proximal tumors can be 40% if negative margins are obtained. 

· Orthotopic liver transplantation is considered for some patients with proximal tumors who are not candidates for resection because of the extent of tumor spread in the liver. The largest series reports a 53% 5-year survival rate and a 38% complete pathologic response rate with preoperative radiation therapy and chemotherapy. Liver transplantation may have a survival benefit over palliative treatments, especially for patients with tumors in the initial stages. A more recent study has demonstrated a 5-year survival rate greater than 80% in select patients.

· Distal tumors are resected via Whipple procedure; periampullary region tumors have a uniformly better prognosis, with a long-term survival rate of 30-40%.

· Patterns of treatment failure after curative surgery show disappointingly high rates of tumor bed and regional nodal recurrence. This finding may be due in part to the narrow pathologic margins; however, regional node failure rate is approximately 50% and distal metastases rate 30-40%. Failures are correlated with TNM stage.

· Palliative procedures are required if internal stenting cannot be accomplished and/or external stenting is not desirable or cannot be obtained; surgical bypass, particularly for tumors in common bile duct, should be performed.

Consultations: Gastroenterologists, interventional radiologists, and transplant/biliary surgeons play a key role in diagnosis and management. Radiation oncology and medical oncology specialists are part of the multidisciplinary team taking part in the treatment of both patients with curatively resected tumors and those with unresectable tumors. Radiation oncologists have taken a more significant role in therapy for CCC since the early 1980s.

Follow-up

Further Outpatient Care: 
· Most patients with cholangiocarcinoma (CCC) require follow-up care for acute and late adverse effects of therapy. Aggressive follow-up care also is necessary to treat symptoms from tumor recurrence and persistence. Patients with the best prognosis may be seen every 2-3 months with periodic laboratory and imaging studies (eg, CT scan).

· Patients treated palliatively may enter hospice programs rapidly, as median survival duration is only 2-8 months.

Complications: 
· Infection of the biliary tree (ie, cholangitis) may result from CCC and subsequent obstruction of the duct.

· Ten to 20% of patients with CCC develop cirrhosis. This may be secondary biliary cirrhosis resulting from neoplastic obstruction of the bile ducts or related to underlying fibrosis from PSC.

· Other complications are usually the result of diagnostic and therapeutic procedures.

Prognosis: 
· Patients with perihilar tumors that are completely resected may achieve long-term survival. Prognosis is poorest for patients with intrahepatic tumors.

· Patients with distal extrahepatic tumors may have the best hope for survival if tumors are excised completely; tumors at this site are the most likely to be resectable. These patients may experience a 5-year survival rate as high as 40%. The median survival duration in patients who undergo resection and postoperative chemoradiation may be as high as 17-27.5 months.

· An intermediate prognosis (ie, median survival duration of 7-17 mo) is achieved for patients who are unable to undergo resection but can tolerate adjuvant chemoradiation or possibly PDT.

· The poorest prognosis is for the patient with unresectable disease, with or without overt metastatic disease, who can tolerate only palliative stent placement. These patients survive for only a few weeks.

CHAPTER 8. HODGKIN’S AND NON-HODGKIN’S LYMPHOMAS
HODGKIN'S LYMPHOMA

Introduction

Hodgkin's disease — also known as Hodgkin's lymphoma — is an uncommon cancer of the lymphatic system, which is part of your immune system. It's named after the British physician Thomas Hodgkin, who first described the disease in 1832 and noted several characteristics that distinguish it from other lymphomas.

In Hodgkin's disease, cells in the lymphatic system grow abnormally and may spread beyond the lymphatic system. As Hodgkin's disease progresses, it compromises your body's ability to fight infection.

Hodgkin's disease most commonly affects people between the ages of 15 and 40 and people older than age 55. It's one of two common types of cancers of the lymphatic system. Non-Hodgkin's lymphoma, the other type, is far more common. In the United States in 2004, there were about 7,880 new cases of Hodgkin's disease, compared with 54,320 new cases of non-Hodgkin's lymphoma.

Each year, about 1,300 Americans die of Hodgkin's disease. However, death rates for this disease have dropped by 60 percent since the 1970s. Advances in diagnosis, staging and treatment of Hodgkin's disease have helped to make this once uniformly fatal disease highly treatable with the potential for full recovery.

Signs and symptoms

Many initial signs and symptoms may be similar to those of the flu, such as fever, fatigue and night sweats. Eventually, tumors develop.

Signs and symptoms of Hodgkin's disease may include:

· Painless swelling of lymph nodes in your neck, armpits or groin 

· Persistent fatigue 

· Fever and chills 

· Night sweats 

· Unexplained weight loss 

· Loss of appetite 

· Itching 

Causes

The exact cause of Hodgkin's lymphoma is unknown. Hodgkin's disease is among a group of cancers called lymphomas — cancers of the lymphatic system. The lymphatic system includes the lymph nodes (lymph glands), which are located throughout your body and are connected by small vessels called lymphatics. The spleen, thymus gland and bone marrow also are part of the lymphatic system.

Hodgkin's disease commonly begins in the lymph nodes. Some lymph nodes are in areas more readily noticed, such as in your neck, above your collarbone, under your arms or in your groin area. Enlarged lymph nodes in the chest cavity also are common. Lymphomas may spread outside the lymph nodes to virtually any part of your body.

Abnormal B cells
A key step in Hodgkin's disease involves the development of abnormal B cells, a type of lymph cell that is an important part of your immune system's response to foreign invaders. B cells normally work with T cells, which derive from the thymus, to fight infection. T cells kill foreign invaders directly. B cells become plasma cells, which in turn produce antibodies that neutralize foreign invaders (proteins).

When B cells develop into large abnormal cells, these abnormal, cancerous cells are called Reed-Sternberg cells after the two pathologists who first discovered them. Instead of undergoing the normal cell cycle of life and death, these Reed-Sternberg cells don't die, and they continue to produce abnormal B cells in a malignant process.

Risk factors

The following are risk factors for Hodgkin's disease:

· Age. People between the ages of 15 and 40, as well as those older than 55, are most at risk of Hodgkin's disease. 

· Family history. Anyone with a brother or a sister who has the disease faces an increased risk of developing Hodgkin's, though this may be due to similar environmental exposures rather than genetic factors. 

· Sex. Males are slightly more likely to develop Hodgkin's. 

· Past Epstein-Barr infection. People who have had illnesses caused by the Epstein-Barr virus, such as infectious mononucleosis, may be four times as likely to develop Hodgkin's disease as people who haven't had a past Epstein-Barr infection. 

· Compromised immune system. Having a compromised immune system, such as from HIV/AIDS or from having an organ transplant requiring medications to suppress your immune response, also appears to put you at a greater risk of Hodgkin's lymphoma. 

Screening and diagnosis

Many people with Hodgkin's disease experience no classic symptoms. Sometimes, an abnormality found on a chest X-ray done for nonspecific symptoms leads to an eventual diagnosis of Hodgkin's disease.

Because the symptoms of Hodgkin's are similar to those of other disorders, such as influenza, the disease can be difficult to diagnose. Some distinctive characteristics help diagnose Hodgkin's disease, and these include:

· Orderly spread. The pattern of spread is orderly, progressing from one group of lymph nodes to the next. 

· Only rare "skipping." The disease rarely skips over an area of lymph nodes as it spreads. 

A tissue sample (biopsy) of an enlarged lymph node is needed to make the diagnosis. The pathologist looks for changes in the normal lymph node architecture and cell characteristics, including the presence of Reed-Sternberg cells. The affected lymph nodes may contain only a few of these malignant cells.

Other procedures that may be valuable in evaluating Hodgkin's disease include X-ray, computerized tomography (CT) scan, magnetic resonance imaging (MRI), positron emission tomography (PET) scan, bone marrow biopsy and blood tests. If the disease is predominantly in your abdomen, you may need exploratory surgery to help define the extent of the disease.

Staging Hodgkin's disease
Once the diagnosis is confirmed, doctors "stage" the disease. Staging is how doctors judge the extent of the disease, which will likely affect your treatment options.

· Stage I. The cancer is limited to one lymph node region. 

· Stage II. In this stage, the cancer is in two different lymph nodes, but is limited to a section of the body either above or below the diaphragm. 

· Stage III. When the cancer moves to lymph nodes both above and below the diaphragm, but hasn't spread to other organs, it's considered stage III. 

· Stage IV. This is the most advanced stage of Hodgkin's disease. Stage IV Hodgkin's disease affects not only the lymph nodes but also other parts of your body, such as the bone marrow or your liver. 

Treatment

The most important factor in the treatment of Hodgkin's disease is the stage of the disease. The number and regions of lymph nodes affected and whether only one or both sides of your diaphragm are involved are also important considerations. Other factors affecting decisions about treating this disease include:

· Your age 

· Your symptoms 

· Whether you're pregnant 

· Your overall health status 

The goal of treatment is to destroy as many malignant cells as possible and bring the disease into remission. More than 80 percent of people with stage I or stage II Hodgkin's disease survive for 10 years or more with proper treatment. The five-year survival rate for those with widespread Hodgkin's disease is about 60 percent.

Treatment options include:

Radiation
When the disease is confined to a limited area, radiation therapy is the treatment of choice. It's typical to radiate the affected nodes and the next area of nodes where the disease might progress. The length of radiation treatment varies depending on the stage of the disease. Radiation therapy may be used alone, but is commonly used in conjunction with chemotherapy. If you relapse after radiation therapy, chemotherapy becomes necessary.

Some forms of radiation therapy may increase the risk of other forms of cancer, such as breast or lung cancer. The risk of breast cancer from standard dose radiation is even higher for girls and women treated when they were younger than 30 than for other people and is generally too high for this therapy to be considered. Most children with Hodgkin's disease are treated with combination chemotherapy, but may also receive low-dose radiation therapy.

Chemotherapy
When the disease progresses and involves more lymph nodes or other organs, chemotherapy is the preferred treatment. Chemotherapy uses specific drugs in combination to kill tumor cells.

A major concern with chemotherapy is the possibility of long-term side effects and complications, such as heart damage, lung damage, liver damage and secondary cancers, such as leukemia. Although these severe effects occur in only a small number of people, great effort is being put into finding equally effective regimens with less toxicity. Drug regimens have been developed that substantially diminish the likelihood of long-range, life-threatening complications, including acute leukemia in people who have received multiple courses of chemotherapy and radiation therapy.

These regimens are commonly referred to by their initials, such as:

· ABVD, which consists of Adriamycin (doxorubicin), bleomycin, vinblastine and dacarbazine 

· BEACOPP, which consists of bleomycin, etoposide, Adriamycin, cyclophosphamide, Oncovin (vincristine), procarbazine and prednisone 

· COPP/ABVD, which consists of cyclophosphamide, Oncovin, procarbazine, prednisone, Adriamycin, bleomycin, vinblastine and dacarbazine 

· Stanford V, which consists of Adriamycin, vinblastine, mechlorethamine, etoposide, vincristine, bleomycin and prednisone 

· MOPP, which consists of mechlorethamine, Oncovin, procarbazine and prednisone 

MOPP had been the basic regimen, but it's very toxic. ABVD is a newer regimen, with less severe side effects, and is currently the preferred treatment.

Bone marrow transplant
If the disease recurs after an initial chemotherapy-induced remission, high-dose chemotherapy and transplantation of your own (autologous) bone marrow or peripheral stem cells may lead to prolonged remission. Peripheral stem cells are bone marrow cells mobilized from the bone marrow into the bloodstream. Because high doses of chemotherapy destroy bone marrow, your own marrow or peripheral blood stem cells are collected before treatment and frozen. You'll undergo chemotherapy, and then your own cells, which have been protected from the effects of the treatment, are injected back into your body.

NON-HODGKIN'S LYMPHOMA

Introduction

Non-Hodgkin's lymphoma is cancer that originates in your lymphatic system, the disease-fighting network spread throughout your body. In non-Hodgkin's lymphoma, tumors develop from white blood cells (lymphocytes). These tumors can occur at different locations in your body. There are more than 30 types of non-Hodgkin's lymphoma.

Non-Hodgkin's lymphoma is more than seven times as common as the other general type of lymphoma — Hodgkin's disease. Non-Hodgkin's lymphoma has been one of the most rapidly increasing types of cancer in the United States, having more than doubled in incidence since the 1970s.

The good news is that although the incidence has increased, so has the survival rate. As with other cancers, the earlier you receive a diagnosis, the greater your chance for a successful treatment of non-Hodgkin's lymphoma.

Signs and symptoms

Swollen, painless lymph nodes in your neck, armpit or groin areas are often the only sign of non-Hodgkin's lymphoma in its early stages. Other signs and symptoms may include:

· Fever 

· Night sweats 

· Fatigue 

· Weight loss 

· Abdominal pain or swelling 

Causes

Normally, your white blood cells (lymphocytes) go through a predictable life cycle. Old lymphocytes die, and your body creates new ones to replace them. But in non-Hodgkin's lymphoma, your body produces abnormal lymphocytes that continue to divide and grow uncontrollably. This oversupply of lymphocytes crowds into your lymph nodes, causing them to swell.

Doctors don't know what exactly causes non-Hodgkin's lymphoma. But researchers believe that activation of certain abnormal genes may be involved in the development of all cancers, including lymphomas.

Lymphocytes exist either as B cells or T cells. B cells fight infection by producing plasma cells, which in turn produce antibodies that neutralize foreign invaders. T cells are involved in killing foreign invaders directly. About 85 percent of non-Hodgkin's lymphomas occur in B cells. The rest arise in T cells.

Non-Hodgkin's lymphoma generally involves the presence of cancerous cells in your lymph nodes, but the disease can also spread to other parts of your lymphatic system. These include the lymphatic vessels, tonsils, adenoids, spleen, thymus and bone marrow. Occasionally, non-Hodgkin's lymphoma involves organs outside of the lymphatic system.

Risk factors

In most cases, people diagnosed with non-Hodgkin's lymphoma don't have any obvious risk factors, and many people who have risk factors for the disease never develop it. Some factors that may contribute to your risk of non-Hodgkin's lymphoma include:

· Age. Non-Hodgkin's lymphoma can occur at any age, but the risk increases with age. It's most common in people in their 60s. 

· Immunosuppression. If you've had an organ transplant, you're more susceptible because immunosuppressive therapy has impaired your immune mechanisms. 

· Infection. A number of infections appear to increase the risk of non-Hodgkin's lymphoma. Having AIDS, in which your immune system is progressively weakened, also places you at higher risk. In Africa, infection with the parasite that causes malaria or the Epstein-Barr virus appears to raise the risk of a particular type of non-Hodgkin's lymphoma, called Burkitt's lymphoma. An infection with the bacterium Helicobacter pylori, which is known to cause ulcers, can cause an immune system response that raises your risk of non-Hodgkin's lymphoma, particularly in the stomach. 

· Chemicals. Certain chemicals, such as those used to kill insects and weeds, may increase your risk of developing non-Hodgkin's lymphoma. Previous studies had suggested that long-term use of dark-colored hair dyes might be linked to an increased risk of the disease, but a review in the May 25, 2005, issue of the Journal of the American Medical Association found only a weak association between hair-dye use and non-Hodgkin's lymphoma. Since the evidence is inconclusive, more research is needed. However, the chemicals used in hair dyes have changed since the 1980s, so any possible risk that may have existed then may be even smaller now. 

When to seek medical advice

If you have persistent swelling of your lymph nodes, have a persistent fever, have lost weight or regularly experience night sweats and fatigue, see your doctor to determine the underlying cause. The earlier non-Hodgkin's lymphoma is diagnosed, the greater your chances for successful treatment.

Screening and diagnosis

Your doctor may use these procedures to help diagnose non-Hodgkin's lymphoma:

· Physical examination. Your doctor may examine not only your swollen lymph nodes but also your other lymph nodes to determine their size and consistency. 

· Blood and urine tests. Usually, having swollen lymph nodes means you're fighting an infection. Blood and urine tests may help your doctor rule out an infection or other disease. 

· Imaging techniques. An X-ray or computerized tomography (CT) scan of your chest, neck, abdomen and pelvis may detect the presence and size of tumors. Doctors are also increasingly using positron emission tomography (PET) scanning to detect cancer. For this test, a small amount of a radioactive tracer is injected into your body. This tracer is then absorbed by the tissues in your body. Tumors are typically more metabolically active than other tissues, so they absorb more of the tracer. 

· Lymph node biopsy. Taking a sample of lymph node tissue for examination in the laboratory may reveal whether you have non-Hodgkin's lymphoma and, if so, which type. This procedure may show the lymphoma to be growing slowly (low grade), growing at a moderate rate (intermediate grade) or growing rapidly (high grade). Knowing the growth rate of your tumor can help determine which treatment is best for you. 

· Bone marrow biopsy. To find out whether the disease has spread, your doctor may request a biopsy of your bone marrow. This involves inserting a needle into your pelvic bones to obtain a sample of bone marrow. 

Classifying the condition
Doctors classify non-Hodgkin's disease into about 30 types. Besides the differentiation between B cell and T cell types of the disease, classification is based on several other factors. These include:

· Microscopic appearance 

· Cellular genetic changes 

· Cell size 

· Staining patterns with specific antibody stains 

· How the cancer cells group together 

· How fast the cancer grows 

Doctors also assign a stage (I through IV) to the disease, based on the number of tumors and how widely the tumors have spread.

Treatment

Several factors affect the choice of treatment, including the type and stage of your lymphoma, your age, and your overall medical condition. The main treatment options include:

· Chemotherapy. Doctors use a combination of drugs — given orally or by injection — against fast-growing cancer cells. This treatment is used for intermediate- and high-grade lymphomas and advanced stages of the low-grade lymphomas. A single drug may be used if you have a low-grade type of the disease. 

· Radiation. High doses of radiation kill cancerous cells and shrink tumors. This treatment is for early stages of low-grade lymphomas. Sometimes, it's used along with chemotherapy on intermediate-grade tumors or to treat specific sites, such as the brain. 

· Stem-cell transplantation. Lymphomas tend to be sensitive to chemotherapy. However, if lymphoma recurs, higher doses of chemotherapy may be necessary to treat the disease. The amount of chemotherapy that can be given is limited because of the damage chemotherapy does to your bone marrow. In order to avoid this serious side effect, healthy stem cells — those capable of producing new cells — are taken from your blood or bone marrow and frozen. After you undergo very high doses of chemotherapy to kill the lymphoma, the healthy stem cells are thawed and injected back into your body. This treatment is used primarily to treat intermediate- or high-grade lymphomas that relapse after initial, successful treatment. 

· Observation. If your lymphoma appears to be slow growing, a wait and see approach may be an option. Slowly growing lymphomas with few symptoms may not require treatment for a year or more. 

· Biologic therapy. Rituximab (Rituxan) is the only form of stand-alone biologic therapy approved by the Food and Drug Administration (FDA) for the treatment of B-cell non-Hodgkin's lymphoma. Rituximab is a type of monoclonal antibody that helps the immune system specifically target and destroy cancer cells. Rituximab is frequently used in combination with chemotherapy. It is also sometimes given in tandem with radioimmunotherapy. 

· Radioimmunotherapy. The newest form of treatment for the treatment of non-Hodgkin's lymphoma is radioimmunotherapy. Two radioimmunotherapy drugs — ibritumomab (Zevalin) and tositumomab (Bexxar) — have received FDA approval. Radioimmunotherapy uses monoclonal antibodies combined with radioactive isotopes. The antibodies attach themselves to the cancer cells, while the added radiation helps destroy the cancer cells. Radioimmunotherapy is generally well tolerated; however, serious side effects, including reduced blood cell counts, hemorrhage and life-threatening infections, are possible with these medications. That's why the FDA has approved their use only after other treatments have failed. 

CHAPTER 9. BONE AND SOFT TISSUE TUMOURS
TUMOURS OF BONES
Among malignant neoplasms of the person the specific gravity to the tumours of bones is insignificant. Tumours of bones were described in treatises of ancient doctors. The reason of occurrence of primary tumours of bones remains obscure. Now the majority of authors underlines a role of a trauma in occurrence of primary tumours of bones. It is more than half of patients with malignant tumours of bones in the anamnesis mark bruises of bones and soft tissues. Not last role in occurrence of malignant neoplasms of bones it is allocated to hereditary factors. There are the literary data specifying occurrence of osteal tumours at members of one family.
Classification
During development of an oncology in our country and abroad the set of classifications of tumours of bones is offered. Already more than 30 years are used by doctors-oncologists histological classification of primary tumours of the bones, developed by WHO (1972):
I. Osteogenic tumours:
A. Benign
1. Osteoma
2. Osteoidosteoma and an ostoclastoma (benign osteoblastoclastoma)
B. Malignant
1. Osteosarcoma
2. Paraostal osteosarcoma
II. Chondrogenic tumours:
A. Benign
1. Chondroma
2. Osteochondroma (osteoarticular exostosis)
3. Chondroblastoma (epiphyseal chondroblastoma)
4. Chondromixoid fibroma
B. Malignant
1. Chondrosarcoma
2. Paraostal chondrosarcoma
3. Mesenchymal chondrosarcoma
III. Giant cell tumour (ostoclastoma)
IV. Medullar tumours:
1. Ewing’s sarcoma
2. Reticulosarcoma of a bone
3. Lymphosarcoma of a bone
4. Myeloma
V. Vascular tumours:
A. Benign
1. Hemangioma
2. Lymphangioma
3. Glomal tumour (glomangioma)
B. Intermediate
1. Hemangioendothelioma
2. Hemangiopericitoma
B. Malignant
1. Angiosarcoma
VI. Other connective tissue tumours:
A.Benign
1. Desmoplastic fibroma
2. Lipoma
B. Malignant
1. Fibrosarcoma
2. Liposarcoma
3. Malignant mesenchymoma
4. Undifferentiated sarcoma
VII. Other tumours:
1. Chordoma
2. «Adamantinoma of long bones»
3. Nevrilemmoma (shwannoma, neurinoma)
4. Neurofibroma
VIII. Not classified tumours
IX. Tumour-like lesions (solitary cyst, aneurysmic osteal cyst, etc.)
Case rate
On literary data, the case rate primary tumours of bones on the average makes at men 1, and at women 0,6-0,7 on 100 000 population.
In Russia the case rate malignant neoplasms of bones has made 1,58 on 100 000 population. The case rate malignant neoplasms of bones tends to depression (1,87 on 100 000 population in 1992), and mid-annual rate of a loss has made 1,08 %. Primary tumours of bones in most cases meet at people young and middle age. More often long tubular bones and pelvic bones are amazed.
Pathologic anatomic characteristic
The morphological picture of an osteosarcoma differs the expressed polymorphism with presence of a plenty of mitosises, with prevalence at some forms polymorphocellular or spindle cell elements. An obligatory attribute is presence of neogenic ossiform structures - from separate shapeless fields of an osteoid up to the appreciable centers of a primitive osteogenesis. Meets chondroblastic variant of an osteosarcoma which happens difficultly to distinguish from the low-grade form of a chondrosarcoma.
The morphological picture of Ewing’s sarcoma is presented by the same spherical cells that distinguishes it from a reticulosarcoma. Sometimes cells settle down in the form of "pseudo-rosellas", the correct network of fibers is absent, quite often there are the cavities limited by immediately tumoral cells, containing a blood.
Morphological diagnostics of reticulocellular sarcoma of bones does not represent special difficulties. Character of cells, their some polymorphism, character of a locating fibers braiding not only groups of cells, but also separate cells, are characteristic enough. In less differentiated reticulocellular sarcomas plexuses can be weakly developed and not form a characteristic plexus around of separate cells.
At a chondrosarcoma tap atypical cartilaginous cells of a various degree of a differentiation.
The basic cellular elements of a malignant fibrous histiocytoma taped both at light, and at a submicroscopy, wandering cells of a stroma are cells among which can meet multinuclear cells.
The basic versions of malignant tumours
The osteosarcoma is one of the most frequent and extremely malignant tumours of bones. According to various authors, the osteosarcoma makes about 60 % from all malignant tumours of bones. Most typical a case rate for the second, less often - the third decade of a life. Can seldom meet and in more advanced age. At men meets a little bit more often, than at women.
The expressed painful syndrome appears at the earliest stages of disease. Pains amplify at night with the constant tendency to intensifying. The tumour more often in metaphyses of long tubular bones is localized, is the most frequent in the field of a knee joint (about 80 % of osteosarcomas), less often in pelvic bones and other bones. At survey the augmentation of volume (circle) of an extremity above a tumour, intensifying of a vascular drawing, a local hyperthermia, an atrophy of muscles below a level of a lesion is taped. Often there is a restriction of movements in a nearby joint. Pathological fractures are frequent.
Ewing’s sarcoma - a malignant tumour of a medullar parentage. For the first time D.Juingom in 1921 as diffuse endothelioma of a bone is described. Men are sick in 2 times more often, than women. Often enough meets at children's age (from 10 till 14 years). The tumour is localized mainly in diaphyses of long tubular bones, can be localized also in flat and short tubular bones.
Diaphyses of long tubular bones are amazed. More often, than at an osteosarcoma, in process flat bones (pelvic bones, a scapula, ribs, etc.) are involved. Quick start is characteristic. Pains wear periodic and even wavy character, not so are constant, as at an osteosarcoma. A dominating and most important attribute of Ewing’s sarcoma is revealing a tumour which is possible already at primary survey.
Reticulocellular sarcoma is similar to Ewing’s sarcoma, but has also essential differences from it. There is less often than Ewing’s sarcoma, is usual in the age of from 30 till 40 years. Practically it is not observed at children's age. Men are sick in two with superfluous time more often women. More than in 80 % of cases the reticulosarcoma of a bone is localized in long tubular bones of the bottom extremities. Ileal bones, vertebra, a scapula, bones of a skull, a rib are quite often amazed also.
Disease usually begins with the pains of average intensity amplifying at night, quite often alternating character: pains can be localized in joints. Disturbance of function of a nearby joint with restriction of movements is characteristic, presence of an exudate in a joint (a reactive synovitis) which quite often independently resolves is possible.
The chondrosarcoma makes about 10 % from all primary malignant tumours of bones and there are in 2 times more often tumours Ewing and in 2 times less often than an osteosarcoma. Arises at any age, but middle age (40-50 years) is characteristic. Men are sick in 1,5-2 times more often women. At children meets extremely seldom. Frequent localization of a primary chondrosarcoma are pelvic bones, ribs, a femur and a brachium. It is possible to carry fingers of a brush, stops to rare localizations of a chondrosarcoma.
Paraossal osteosarcoma meets seldom. Disease begins with detection of tumorous formation in the field of a metaphysis of the amazed bone; within several years the tumour is slowly enlarged. Such rather quiet on the clinical displays current of process leads to that patients address to the doctor in 2-3 years and even in 5 years from the moment of detection at themselves a tumour, when it having reached the appreciable sizes, causes pains or breaks function of a nearby joint.
Fibrosarcoma of bone - a tumour meeting extremely seldom (1-4 % from all cases of osteal tumours), are the most frequent in the age of from 20 till 40 years. Up to 70 % of cases localization in the bones forming a knee joint makes.
The malignant fibrous histiocytoma makes less than 1% from all malignant osteal tumours. Much more often the malignant fibrous histiocytoma meets among primary malignant tumours of soft tissues. The basic signs of a primary malignant fibrous histiocytoma are pains, tumorous formation.
Secondary malignant tumours of bones of a skeleton (metastatic tumours) can meet at various malignant neoplasms. Most often it is observed at breast cancer, thyroid cancer, a cancer of a prostate, Ewing’s sarcoma, a cancer of a kidney, a cancer of a lung, cervical and endometrial cancer.
For a grouping on stages, planning of treatment in our country classification TNM (1997) for bones and joint cartilages which is resulted below is widely used.
Clinical picture
The basic clinical attribute of tumours of bones is the triad of signs: a pain, tumorous formation and disturbance of function in the nearest joint.
For primary malignant tumours of bones persistent, progressing pains amplifying at night which badly and only for short time are stoped by analgetics are characteristic. The pain is, as a rule, first attribute of the majority of primary tumours of bones. Then there is a tumorous formation (a palpated tumour), function in the nearest joint is broken. At some malignant neoplasms (Ewing’s sarcoma) in the beginning there is a tumour, and later - a painful syndrome.
The clinical picture of Ewing’s sarcoma reminds an osteomyelitis. Rises of temperature almost at half of patients, sometimes up to 38-39°С, rising of local temperature, intensifying of a vascular drawing above a tumour, morbidity are marked at a palpation, augmentation of volume of an extremity, sometimes a hyperemia; the atrophy of muscles is possible. Pathological fractures are frequent. The moderate leukocytosis is often taped. Signs of this disease usually quickly increase, but alongside with fast and even lightning current at one patients, at others quieter and long current is marked. Wavy current with the periods of exacerbations and short remissions is sometimes marked.
Clinical displays of a chondrosarcoma depend on features of a morphological structure. For highly differentiated tumours it is characteristic long (within several years) the anamnesis with a small expression of signs. Tumours can reach big sizes. The chondrosarcoma is inclined to relapses. The basic clinical display of disease are pains, tumorous formation. Pains constants with progressive increase of intensity. Expansion of a network of hypodermic veins, a local hyperthermia, disturbance of function of a nearby joint is observed.
Bones sick of a fibrosarcoma complain of the pains of average intensity slowly progressing, amplifying by the night. Pains have local character, are stoped by narcotic analgetics. Duration of disease up to the reference of the patient to the doctor - more than 6 months (slow current). Change of a contour of a large joint or presence of tumorous formation, motionless concerning a bone is often defined. Pathological fractures can be observed.
Diagnostics
Diagnostics of tumours of bones represents the certain difficulties because of similarity of clinical signs at good-quality neoplasms, inflammatory processes. The trauma in the anamnesis at patients with malignant neoplasms of bones also can conduct to wrong treatment of clinical signs. Therefore for correct statement of the diagnosis it is necessary to consider not only clinical data (localization of a tumour, rate of body height, density, mobility, disturbance of function in the nearest joint), but also data of radiological and morphological methods of research.
"Alarm signals"
One of leading signs of malignant neoplasms of bones - a pain. Character hurt, the constant tendency to intensifying a painful syndrome - one of the important attributes who should guard the doctor. Presence of a tumour soft-tissue component) - the second leading sign of tumours of bones. It is necessary to pay attention to the sizes of a tumour, its density, mobility. For malignant tumours of a skeleton presence of the dense, motionless, painless neoplasm enlarged in sizes is characteristic. Malignant tumours differ fast rate of body height. Good-quality tumours grow slowly, sometimes within several years. It is necessary to pay attention that patients very often specify presence of a trauma in the anamnesis that can lead the doctor to wrong statement of the diagnosis. The third sign which almost always meets at patients primary tumours of bones, - disturbance of function in the nearest joint.
The basic radiological signs
The major method of diagnostics is the X-ray inspection which begins with roentgenography in two standard projections. Important points are localization of the center of a destruction within the limits of a bone, the thinning or destruction of a cortical layer, presence of a zone of a sclerosis around of the center of a destruction, character and an expression of periosteal reaction. Some patient carry out additional and special methods of research (an angiography, a tomography, a computer tomography).
For an osteosarcoma it is characteristic, presence of the center of a destruction of the bone, not having precise contours. There is no zone of a sclerosis around of the center of a destruction. The cortical layer of a bone is blasted. Rather the exit of a tumour in surrounding soft tissues is early taped. On character of a destruction distinguish three forms of an osteosarcoma: osteolytic - the unstructured center of destruction of a bone, osteoblastic - the center of a destruction with sites of a sclerosis and the inspissation, admixed - a combination of sites of osteolytic and osteoplastic forms. In all cases the center of a destruction has no precise contours. Periosteal reaction in the form of visor Kodman (triangle of Kodman) is characteristic.
In extraossal component of a tumour sites of an ossification (a pathological osteogenesis) are possible. At early stages of disease the tumour can be shown is central or non-central the located lytic center of a destruction of the small sizes, with an illegibility of contours of a cortical layer on the limited extent. The destruction quickly increases, and in 2-3 weeks the above described typical radiological signs are defined. Pathological fractures are more often observed at lytic forms. The hematogenic innidiation in lungs is characteristic.
At the appreciable sizes of a tumour destruction of a cortical layer with the advent of a needle periostitis is possible. In dynamics during remission assimilation of a "bulbar" periostitis is possible. At localization in flat bones, besides destructions, probably reactive osteogenesis without precise contours.
The reticulosarcoma does not have pathognomonic radiological attributes. In initial phases of development the radiodiagnosis reticulocellular sarcomas is rather inconvenient. Reaction of a periosteum is observed seldom and has no any prominent features. It is shown in the form of destructions in long tubular bones more often. Except for osteolytic the osteoplastic centers of a destruction are possible also. In dynamics - augmentation of the centers of a destruction in sizes, a thinning of cortical layer with presence of layered periosteal applyings. The thinning and an inflation of a cortical layer is possible. At greater sizes of the center of a destruction destruction of a cortical layer with the advent of extraossal a component of a tumour is possible.
The chondrosarcoma is characterized by presence is central or non-central located center of a osteolytic destruction character, more often greater sizes, with indistinct contours and absence of a zone of a sclerosis. Sites of a calcification in a projection of the center of a destruction of a bone are characteristic. At an ex-centric locating of a tumour or at augmentation of the sizes, it is central the located chondrosarcoma, the thinning, an inflation and destruction of a cortical layer with display of extraossal component of a tumour with sites of a calcification is observed. Layered and fringed periosteal stratifications are possible. Distinguish central (from internal departments of a bone) and peripheric (from superficial layers of a bone) a chondrosarcoma growing into surrounding soft tissues.
At sick by a fibrous histiocytoma on roentgenograms it is taped it is central or eccentrically located center of a destruction, more often lytic type. Destruction of a cortical layer is often taped.
Radioisotope diagnostics
Radioisotope diagnostics is widely enough used at patients with primary tumours of bones. The scintigraphy of bones of a skeleton - highly sensitive diagnostic method, it allows to specify not only a locating of the primary center, but, that is even more important, prevalence of tumoral process.                                
The principle of diagnostics consists that in the center of a lesion bracing of a preparation changes that depends on an expression of a reactive osteogenesis. More often we observe the increased bracing a radiodrug in the site of a bone amazed by a tumour.
The important biological feature of Ewing’s sarcoma, reticulosarcomas their early innidiation in lungs, and also in other bones of a skeleton is.
Therefore for specification of prevalence of tumoral process necessarily application of a scintigraphy of a skeleton. Application of scintigraphical method at patients with primary tumours of bones allows to tap much more before a radiological method the centers of a metastatic lesion of bones before occurrence of a painful syndrome.
Value of a morphological method of research
The clinicoradiological diagnosis should be necessarily confirmed by data of morphological research. Morphological diagnostics is defining by way of statement of the diagnosis, a choice of a method of treatment at bones sick of malignant neoplasms. The aspiration biopsy, trepan-biopsy or the open biopsy of a tumour is made.
The surgical, radiation, combined and complex treatment. Safe operations. The remote results
The basic method of treatment of malignant tumours of bones is surgical. Last years many experts prefer limb-sparing to operative measures at initial stages of disease. However at big sizes of a tumour application mutilating operations (ablation, an exarticulation) is at times a unique way of a radical oncotomy.
Treatment of the majority of patients with primary malignant tumours of bones combined - with use chemo- and/or radiation therapy and operative measures. It is necessary to consider a degree of sensitivity of various tumours to chemoradiation methods. Chondral tumours are not sensitive to chemoradiation therapies, and for them a unique radical method of treatment is the radical operative measure. On the contrary, tumour Ewing and reticulocellular sarcoma of a bone are high-strung to radiation therapy and a polychemotherapy that does these methods by the cores in treatment of patients suffering by these diseases, and an operative measure - the additional component used, under indications, at a part of patients. Other tumours occupy intermediate position. The basic method of treatment for patients with such tumours there is a radical operative measure, and chemoradiation methods of treatment are used as additional.
Are applied as mutilating (ablations, exarticulations), and safe (resections) of operation.
And that, and other type of operative measures should be executed considerably. It means, that the malignant tumour leaves with muscular vagina, operation is made on an overlying segment of an extremity with its crossing above a place of an attachment of the muscles passing with amazed on not amazed segment of an extremity. At a radical resection the tumour also leaves with muscular vagina. In a zone where the border of a case is technically inaccessible, the tumour leaves with an appreciable layer of muscles surrounding it. Safe operation on radicalism performance should be adequate to corresponding ablation (exarticulation). On a shoulder girdle of extremities such safe operation is the resection; on pelvic - resection; on an extremity - the resection of its whole segment, thus leaves not only the amazed department of a bone, but also all soft tissues of a segment.
At a resection of a bone the line of its{her} crossing should defend from a proximal pole of a tumour on distance not less than its lengths and only at some limited forms of chondrosarcomas, paraossal sarcoma - on the distance peer to half of length of a tumour.
Radiation therapy applies at a reticulosarcoma of a bone, Ewing’s sarcoma. At an osteosarcoma, a chondrosarcoma, an angiosarcoma radiation treatment last years is not applied. Radiation methods are used in a combination to a chemotherapy or as preoperative preparation in doses till 40-50 Gy. The method of preoperative radiation therapy and a choice of a source of an irradiation depend on age of the patient, localization and the sizes of a tumour, other data and character of a planned operative measure.
Now treatment of an osteosarcoma begins with a preoperative chemotherapy. Operation further follows.
At localization of a tumour in long tubular bones and its small sizes can be made limb-sparing operations in the form of a resection of the articulate end with excision of half of diaphysis of a bone or total excision of a long tubular bone. At tumours with big soft-tissue component ablations (exarticulation) at a level of higher segment of an extremity are shown.
Postoperative chemotherapy is defined by a degree of a medicinal pathomorphism. At damage of a tumour more than on 90 % (III-IV degree) a basis of a medicinal combination makes the same preparation, as before operation; at smaller damage of cells it varies on another.
Treatment sick of Ewing’s sarcoma combined, with obligatory use of a chemotherapy. Last years various variants of a combination of radiation and medicinal therapy are used.
I. At the first stage of treatment radiation therapy on area of the primary tumoral center – total dose 55-60 Gy within 5-6 weeks is carried out. At the second stage - a chemotherapy which should be spent it is long (till 2 years): during the first year with an interval 3 months, within the second year - with an interval of 6 months.
II. At the first stage - a polychemotherapy (4-5 courses with intervals of 3 weeks), at the second stage - an irradiation of the center of a lesion with including in volume of an irradiation of all bone (total dose 55-60 Gy) on a background of carrying out of 4 courses of a sparing polychemotherapy. At the third stage - a polychemotherapy (4-5 courses), identical to the first stage.
To operative measures resort at an inefficiency of conservative treatment and at occurrence of complications from the primary center is more often, not allowing to spend medicinal and radiation treatment (disintegration of a tumour, threat of a bleeding, etc.).
At IV stage of disease, the bad forecast probably carrying out dose-dense PCT with transplantation of an osteal brain.
Reticulocellular sarcoma differs high sensitivity to radiation influence and to a chemotherapy that is used for its treatment. But quite often successful treatment reticulocellular sarcomas includes also radical operation. As a whole therapy reticulocellular sarcomas is identical to treatment of Ewing’s sarcoma.
The basic method of treatment of chondrosarcomas is the radical operative oncotomy within the limits of healthy tissues. At absence big soft-tissue component of a tumour resections of the articulate extremities of long tubular bones or their total excision are shown. At localization of a tumour in a scapula and pelvic bones - resections accordingly. At greater sizes of a tumour - ablation (exarticulation). The forecast after radical operation at a chondrosarcoma favorable. Radiation treatment of chondrosarcomas gives only temporary, palliative (anesthetizing) effect. The chemotherapy at a chondrosarcoma is not used.
The surgical intervention is the basic method of treatment of paraossal sarcomas.
The fibrosarcoma is not sensitive to radiation and chemotherapies. Treatment surgical. At initial stages of a tumour are shown limb-sparing operation: a resection of the articulate extremity of a long tubular bone resection, etc. At big sizes of a tumour - ablations and exarticulations.
At a malignant fibrous histiocytoma are shown limb-sparing operation - various kinds of resections with a plasty or without plasty of defect.
Chemotherapy as independent treatment spend at plural metastases.
The 5-years survival rate sick of an osteosarcoma by which modern treatment was spent, reaches 50 %, and according to some foreign authors - 70-80 %. Results of treatment of reticulocellular incomparably it is better than sarcomas, than at an osteosarcoma: the 5-years survival rate, according to various authors, reaches more than 60 %. The 5-years survival rate at a chondrosarcoma makes about 70 %, and at a fibrosarcoma - about 75 %.
The patients treated in occasion of malignant neoplasms of bones, should be observed activly at the oncologist during 5 years. Within the first year after the ending of treatment with obligatory roentgenography of a thorax in two projections once full medical examination is spent to 3 months. Within the second year once inspection is spent to 6 months. Control inspections are spent to the next three years once a year with an obligatory X-ray inspection of lungs.
TUMOURS OF SOFT TISSUES
To soft tissues are meant all the anatomic formations located between a skin and bones of a skeleton, extremities and trunks, a hypodermic fatty tissue, a quaggy fatty intermuscular layer, synovial tissue, cross-section-striped and smooth muscles. Under tumours of soft tissues, according to definition of committee of WHO, all not epithelial tumours, except for neoplasms of reticuloendothelial system.
Case rate
Malignant tumours of soft tissues make nearby 1 % from all malignant neoplasms. In 2001 the case rate malignant neoplasms of soft tissues has made 2,2 on 100 000 population.
Classification
In Russia classification of soft tissue tumours of WHO (1965) is used (table 1).
Table 1 – Clinico-morphological classification of soft tissue tumours, accepted by WHO (1965)

	Tissue from which there is a tumour

	
	Benign                            Malignant

	Mesenchymal parentage

	Fatty
	Lipoma: 

solitary 

multiple 

lobular 

branchy
	Liposarcoma: 

highly-differentiated 

low-differentiated 

round cell 

mixed 

polymorphic

	Muscular 
sriped
Smooth
	Rabdomioma 
Leyomioma
	Rabdomiosarcoma: 

spindle cell

polymorphic

giant cell

Leyomiosarcoma:

spindle cell 

round cell

	Vessels 
hematic
lymphatic
	Hemangioma:

capillary

artherio-venous

venous 

branchy 

cavernous 

senile

multiple 

Lymphangioma:

capillary 

cavernous (gigroma)
	Hemangiosarcoma:  

hemangioendothelioma

hemangiopericitoma 

hemorrhagic 

Kaposi sarcoma
Lymphangiosarcoma

	Tissue from which there is a tumour

	
	Benign                            Malignant

	connective
	Fibroma: 

dense 

soft 

desmoid
	Fibrosarcoma: 

spindle cell

giant cell

	Synovial membrane
	Synovioma
	Synovial sarcoma: 

spindle cell 

round cell

	Ectodermal

	nervous
	Nevrinoma: 

neutral 

solitary 

multiple 

pleximorfic 

    Recklinghausen's disease
	Neurogenic sarcoma: 

neurinoma 

ganglioneuroblastoma 
simpathoblasoma 

schwannoma

	skin
	Dermatofibroma
	Fibrosarcoma


Pathologico-anatomic characteristic
Synovial sarcoma macroscopically is presented by tumoral unit from soft-elastic up to a dense consistence. Synovial sarcoma often enough extends on a bone and blasts it. On section a tissue of a tumour of white or white-pink color with sites of a necrosis, hemorrhages, sometimes with cystic cavities and to the mucous contents reminding synovial liquid.
Distinguish two types synovial sarcomas: fibrous (reminding fibrosarcoma) and cellular (adenomatoid). The adenomatoid form tends to formation of papillomatous growth, getting in cystic cavities.
Liposarcoma develops in intermuscular interfascial or periarticular tissues, in the form of circumscribed units of a different degree of size, can reach greater sizes.
The liposarcoma has no true capsule, extends in intermuscular space in the form of tumoral mass with plural processes, getting in depth of the amazed tissues on appreciable distance from the basic tumoral unit.
There are differentiated and undifferentiated forms of a liposarcoma. The first variant consists of fatty cells of a various degree of a maturity and sites of mixoid tissues with spindle-shaped and star-shaped cells. These tumours are defined also as embryonal or mixoid variants of a liposarcoma. The undifferentiated liposarcoma consists of atypical lipoblasts and mixoid sites with huge ugly cells. They differ a high degree злокачественности, persistently recur and often give the remote metastasises.
At rhabdomyosarcomas allocate 4 morphological variants:
1) the embryonal variant - is characterized by a myxomatous stroma in which spherical or spindle-shaped cells (atypical sarcoblasts) are located. Arises, as a rule, at children and teenagers, on a head and a neck, more often in soft tissues of an orbit
2) the alveolar variant - is characterized by connective tissue septums with the tumoral cells adjoining these septums, and absence in the center of alveoluses. Can arise in any site of a body at young men. Uviform variant of an alveolar or embryonal rhabdomyosarcoma differs by mixomatous and the expressed edema of a stroma. As a rule, it is observed at children with localization in pelvis
3) the polimorphic-cellular rhabdomyosarcoma - meets more often than other forms; develops mainly on extremities at people of advanced age. At a microscopy teniform, bulb-shaped cells with plural kernels that frames diversity of a microscopical picture are found out spindle-shaped, starry
4) the admixed rhabdomyosarcoma - elements of microscopical attributes before the described forms are combined
The leiomyosarcoma represents a dense tumour, white colors, with the expressed fibration, is sometimes surrounded by a pseudo-capsule, but more often precisely not limited. Microscopically the tumour consists of the extended cells with rhabdoid kernels and a different degree of atypia of the cellular elements forming long or short fascicles. At enough specific orientation of tumoral cells around of the vessels as though forming longitudinal and circular layers of a vascular wall, the tumour is defined as angioleyomiosarcoma.
The angiosarcoma on the structure corresponds with round-, spindle- and even to polimorphic-cellular sarcomas. The vascular genesis of a tumour is defined by plenty of vessels and tumoral cells intimally bound to them. Quite often in a tumour the centers of a necrosis, a hemorrhage, a cyst with bloody contents are defined.
The fibrosarcoma macroscopically is defined in the form of well outlined tumoral unit, on section of yellow-grey color. Has no true capsule. Distinguish highly-and low-grade forms. The tumour consists of unripe fibroblasts of the spindle-shaped form which form interwining fascicles. Kernels of cells extended, with a different degree of an expression of a polymorphism, a hyperchromia and number of mitosises. At expressed cellular anaplasia in the tumour is classified as low-grade.
Malignant schwannoma (neurilemmoma) macroscopically it is presented bagged, it is frequent rough in unit. At a lesion of a large nervous trunk, last it is spindle-shaped increased and it is inseparable from a tumour. In malignant neurinoma the various degree of a maturity is observed. At mature forms the tumour contains fibrous structures and on section of the yellow-white or grayish color, shining, sometimes pulpy. At a microscopy forms with the extended hyperchromatic kernels and mitosises are taped. Cells form fascicles in different directions.
For a grouping on stages, planning of treatment in our country classification TNM (1997) for soft tissue neoplasms which is resulted below is widely used.
Localization. A clinical picture
According to the International classification of WHO, is totaled 39 forms of malignant soft tissue tumours.
Malignant neoplasms of soft tissues arise on a background of good-quality tumours is more often. Almost in half of cases the beginning of disease is preceded with a trauma.
The basic clinical display of disease is presence of a tumour in soft tissues. The painful syndrome is caused by a fabric belonging, localization and the sizes of a tumour.
More than half of patients address to experts with greater in the sizes tumours which quite often already sprout in a bone or nervous trunks. Integuments are more often involved in tumoral process at greater, and sometimes - the huge sizes of a tumour, causing in some cases disturbance integrity. A consistence of a tumour more often dense-elastic, it is possible with sites of a ramollissement, the last testify to presence of disintegration of a tumoral tissue in separate sites. The majority of sarcomas of soft tissues possesses ability to frequent relapsing after radical operations.
The innidiation happens hematogenic by more often. The lymphogenous innidiation in regional and the distant lymph nodes meets in 5% of cases. Lymphogenic metastasize basically synovial, round cell and clear cell sarcomas.
Synovial sarcoma (malignant synovioma) - one of the most frequent malignant soft tissue tumours. Develops at people of any age (seldom at faces 50 years are more senior) from synovial environments of joints, fascias, the bottom and top extremities.
Synovial sarcoma - one of the most malignant soft tissue tumours. Pains which distinguish synovial sarcoma from the majority of other soft tissue tumours can precede revealing of a tumour. In a tumour cystic cavities and then it is elastic can be formed; if in a tumour salts of a calcium then it becomes dense are postponed. Correct statement of the diagnosis is helped by localization of a tumour near to joints or bones of extremities.
Liposarcoma - a mesenchymal malignant tumour from the fatty tissue, presented by numerous variants and versions.
The liposarcoma can be plural, developing at one patient simultaneously or stage by stage in the most different places of a trunk and extremities. Some authors carry a primarily-plural variant of a tumour to general diseases, designating process.
Practically the liposarcoma can develop in any part of a body where there is a fatty tissue, but is more often it is observed on the bottom extremities (femur), in the field of a humeral joint, on a rump; "favourite" localization considers also retroperitoneal space. Frequency of occurrence is enlarged in the senior age groups. Lipomas, as a rule, get malignant it is very rare.
The basic sign - a palpated tumour. Borders of a tumour precisely are not taped. The tumour seldom sprouts a skin or bones. At the differentiated forms the tumour grows slowly, sometimes reaching the appreciable sizes when it is found out by patients. It is inclined to relapses after a surgical intervention. Low-grade liposarcomas grow quickly and can reach greater sizes, metastasize hematogenic by, more often in lungs, and also in a liver, a brain. The innidiation in regional lymphonoduses meets seldom. The final diagnosis is established after a biopsy and morphological studying of the removed tumour.
Rhabdomyosarcoma - the malignant tumour developing from elements of a cross-section-striped musculation. On frequency of occurrence occupies 3 4 place among all malignant soft tissue tumours. Develops at men in 2 times more often, than at women, at any age, but more often at people 40 years are more senior. Is the most widespread malignant tumour of soft tissues at children. Characteristic localizations of a tumour - extremities, a head and a neck, a small basin. Grows in a depth of muscles in the form of unit of a various consistence - from soft up to dense.
As well as at others soft tissue tumours, the basic attribute of a rhabdomyosarcoma - the palpated tumour localized in muscles, with indistinct borders, a is dense-elastic consistence, painless, inactive. Body height of a tumour fast, is not accompanied by pains and a ulceration, disintegration of a tumour. The network of hypodermic veins is dilated. The tumour metastasizes in lungs, is rare - in regional lymph nodes.
Fibrosarcoma - one of frequent malignant soft tissue tumours who is formed of a unripe fibrous connecting tissue. Can arise on a background of a neurofibromatosis.
More often it is localized in muscles of extremities (femur, brachium) or trunks. Develops from intermuscular fascial formations. As well as other soft tissue tumours, it is palpated in the form of dense, tuberous and concerning mobile unit of the spherical or oval form. Women are sick more often than men. People of middle age are ill, as a rule, but is observed at people of any age group. Grows rather slowly, almost never amazes a skin. The tumour can grow very longly, sometimes within several years and to reach greater sizes. The trauma can precede the beginning of disease. The tumour differs predilection to frequent relapsing. Each subsequent relapse is accompanied by depression of a differentiation of tumoral cells and augmentation of malignant potential of a tumour. Metastasizes hematogenically, mainly in lungs, it is rare in regional lymph nodes.
Leiomyosarcoma - the rare malignant tumour of a smooth musculation more often arising in a uterus, occasionally - in extremities. It is quite often localized near to a vascular fascicle. The tumour in the form of tuberous tumoral unit dense or densely-elastic consistences, with indistinct borders grows.
Malignant fibrous histiocytoma. It is localized in soft tissues of extremities, trunks, less often - in retroperitoneal space more often.
Develops from intermuscular fascial formations. As well as other soft tissue tumours proves in the form of a palpated tumour, densely-elastic consistence. At greater sizes sites of a ramollissement that specifies presence of a necrosis are marked. Meets at men (60-65 %) is more often, people of middle age (25-55 years) are ill, as a rule. Grows rather slowly, but differs spasmodic rate of body height. Quite often given position contacts presence in the anamnesis of traumas or the lead erroneous treatment.
The angiosarcoma is the general name concerning the rare malignant tumours developing from elements of a wall of vascular or lymphatic vessels. In group join, depending on features of a histological structure, hemangioendothelioma, hemangiopericitoma, lymphangiosarcoma and Kaposi sarcoma. Disease arises equally often at men and women, in the age of 40-50 years, more often on extremities.
It is clinically taped softelastic consistences, morbid at a palpation, the inactive tumour localized in depth of soft tissues. The tumour grows more quickly, than other sarcomas of soft tissues; it is inclined to a ulceration and disintegration. The early hematogenic innidiation in lungs is observed.
Malignant neurinoma (a neurogenic sarcoma, malignant schwannoma) - the rare malignant tumour developing from cells of an environment of peripheric nerves (a neuroectodermal parentage), mainly at people of middle age, more often on a femur, an anticnemion, the forearm, is very rare on a neck, a head.
The lesion a tumour of peripheric nerves is not always accompanied by the expressed painful syndrome and other neurologic frustration. They arise approximately at half of patients. At the differentiated forms body height of a tumour slow. Fast body height of a tumour is usually bound with its expressed with anaplasia.
To rare forms also concern ectopic in soft tissues osteogenic and chondrosarcomas, a malignant fibrous histiocytoma.
"Alarm signals"
The basic sign to which it is necessary to pay attention, is a palpated tumour. Malignant neoplasms of soft tissues fast rate of body height (unlike good-quality neoplasms) distinguishes, absence of visible borders of a tumour, dense character of the majority of neoplasms, fast occurrence of a painful syndrome.
The differential diagnosis
The differential diagnosis spend with chronic inflammatory diseases, a tubercular lesion, a lues, posttraumatic hematomas and abscesses, and also with good-quality neoplasms of soft tissues.
Methods of inspection
Despite of external localization of the majority of soft tissue tumours, their diagnostics represents the certain difficulties. Objective inspection includes survey, a palpation of a tumour, regional lymph nodes. Radiological and histological researches of a tumour are necessarily carried out.
The roentgenography is spent in two standard projections. In pictures the intensive homogeneous shadow of a tumour is visible. The method is informative at dense neoplasms. On the roentgenogram define mutual relation of soft tissue tumours with a bone. Differential diagnostics between soft tissue tumour and soft tissue component of an osteal tumour is spent. The long anamnesis, fast body height of a tumour can lead to a bone or a secondary destruction, that is observed at synovial sarcoma, a rhabdomyosarcoma, a neuroblastoma of a mediastinum more often.
The angiography allows to define localization of a tumour, character of its blood supply, communication with the main vessels. For synovial sarcomas, rhabdomyosarcomas presence of a plenty of pathological vessels in tumours, diffusive distribution of a contrast agent in last is characteristic.
On angiograms the tumour of soft tissues more precisely contoured also is well taped a parity of a tumour with the main vessels that is very important for surgical treatment.
The x-ray computer tomography and MRI are applied to specification of a degree of prevalence of process, communication of soft tissue neoplasms with a subject bones, parities of the vital structures with the last. Especially informatively given research at localization of a tumour on a trunk (growing in thoracal and an abdominal wall, communication with organs of a mediastinum, lungs, an abdominal cavity). The given technique gives the valuable information also at suspicion on penetration of a tumour into a cavity of a small basin.
The lymphography at patients with malignant soft tissue tumours is used seldom, more often for exception of a metastatic lesion regional and the distant lymph nodes.
The cytologic method allows to carry out microscopical research of the cellular material received from a tumour by means of fine-needle aspiration biopsy. The method allows to draw the conclusion about character of a lesion (an inflammation, a tumour), about type of tumoral process (good-quality or malignant). The morphological method gives the exact histological characteristic of a tumour (type of a tumour, its degree of malignancy, a degree of posttherapeutic changes after, preoperative treatment).
Treatment. The distant results. Prophylactic medical examination
Now at treatment of soft tissue tumours, apply surgical, radial both chemotherapeutic methods and a combination of these methods. According to the domestic and foreign literature, for the majority of malignant soft tissue tumours a leading method of treatment is surgical.
For malignant soft tissue tumours it is characteristic frequent relapsing.
One of the basic conditions of surgical treatment of sarcomas of soft tissues is considerably and аblastic the lead operative measure. Operation should be based on principles ash values. Application organ-conserving operations in the form of wide excising tumour, and also mutilating operations (ablation, an exarticulation, etc.) is possible. Mutilating operation are spent when it is impossible to remove a tumour considerably by wide excising, at previous repeated operations in occasion of a malignant neoplasm of soft tissues, and also as a palliative method. It is necessary to consider a chemotherapy and radial treatment by additional methods, they are used (or are not used) in a combination with operation depending on a degree of sensitivity of this or that tumour to chemo-or radiation therapy.
Treatment od synovial sarcomas includes a combination of preoperative medicinal treatment to a radical operative measure. At localization of a tumour on extremities by anthracyclines and bonds of platinum with a break between courses two courses of a preoperative chemotherapy are spent to 3-4 weeks.
In the subsequent - a surgical stage in the form of wide excising tumour. Proceeding from a degree of a postmedicinal pathomorphism, in the postoperative period courses adjuvant chemotherapies are run by the preparation which has caused a necrosis of tumoral cells.
The liposarcoma concerns to tumours with low sensitivity to radiation and chemotherapies. The basic method of treatment of liposarcomas - surgical (excising of a tumour within the limits of healthy tissues). To such mutilating operations as ablation and an exarticulation of an extremity, resort at the locally-widespread processes.
Treatment of rhabdomyosarcomas combined and complex. The polychemotherapy (anthracyclines, preparations of platinum, etc.) and radiation treatment as a combination with radical operation is applied.
The angiosarcoma is sensitive to radiation influence. Treatment combined (preoperative radiation therapy with the subsequent wide excising). At greater tumours, disintegration of a neoplasm application of ablation or an exarticulation is possible.
The fibrosarcoma concerns to the tumours not sensitive to radiation influence and a chemotherapy. Treatment surgical. The tumour is widely exsected in view of rules ash values. At diffusion of a tumour ablations or exarticulations are applied.
Malignant neurinoma (a neurogenic sarcoma, malignant schwannoma). Treatment surgical - radical excising of a tumour.
The forecast at malignant soft tissue tumours depends on many factors: type of a tumour, differentiation of tumour, stages of disease, sensitivity of a tumour to treatment, radicalism of the lead operation and other factors.
The forecast at synovial sarcoma adverse, the 5-years survival rate makes no more than 40 %, at a liposarcoma depends on a differentiation of the tumour, rather favorable at the differentiated forms. At a radical oncotomy 5-years survival rate - about 70 %. For undifferentiated forms of liposarcomas this parameter does not exceed 40 %.
The forecast after radical treatment of a leiomyosarcoma rather favorable, the 5-years survival rate makes more than 60 %; at a rhabdomyosarcoma - adverse, the 5-years survival rate makes no more than 50 %; at malignant schwannomaх - about 80 %.
The forecast after a radical surgical intervention at a fibrosarcoma favorable, the 5-years survival rate makes about 70 %.
Patients by whom treatment in occasion of malignant neoplasms of soft tissues is lead, should be observed activly at the oncologist within 5 years. As well as at malignant neoplasms of bones and joints, within the first year after the termination of treatment with obligatory roentgenography of a thorax in two projections once full medical examination is spent to 3 months. Within the second year once inspection is spent to 6 months. In the subsequent control inspections once a year with an obligatory X-ray inspection of lungs are spent.
CHAPTER 10. SKIN CANCER, LOWER LIP CANCER, SKIN MELANOMA
SKIN CANCER

Overview

Skin cancer is the most common of all human cancers. Some form of skin cancer is diagnosed in more than 1 million people in the United States each year. 

Cancer occurs when normal cells undergo a transformation during which they grow and multiply without normal controls.

· As the cells multiply, they form a mass called a tumor. Tumors of the skin are often referred to as lesions. 

· Tumors are cancerous only if they are malignant. This means that they encroach on and invade neighboring tissues (especially lymph nodes) because of their uncontrolled growth. 

· Tumors may also travel to remote organs via the bloodstream. 

· This process of invading and spreading to other organs is called metastasis. 

· Tumors overwhelm surrounding tissues by invading their space and taking the oxygen and nutrients they need to survive and function. 

Skin cancers are of 3 major types: basal cell carcinoma (BCC), squamous cell carcinoma (SCC), and melanoma. 

· The vast majority of skin cancers are BCCs or SCCs. While malignant, these are unlikely to spread to other parts of the body. They may be locally disfiguring if not treated early. 

· A small but significant number of skin cancers are malignant melanomas. Malignant melanoma is a highly aggressive cancer that tends to spread to other parts of the body. These cancers may be fatal if not treated early. 

Like many cancers, skin cancers start as precancerous lesions. These precancerous lesions are changes in skin that are not cancer, but could become cancer over time. Medical professionals often refer to these changes as dysplasia. Some specific dysplastic changes that occur in skin are as follows: 

· Actinic keratosis is a patch of red or brown, scaly, rough skin, which can develop into squamous cell carcinoma. 

· A nevus is a mole, and dysplastic nevi are abnormal moles. These can develop into melanoma over time. 

Moles are simply growths on the skin. They are very common. Very few moles become cancer. 

· Most people have 10-40 moles on their body. 

· Moles can be flat or raised; some begin flat and become raised over time. 

· The surface is usually smooth. 

· Moles are round or oval and no larger than one-quarter inch across. 

· Moles are usually pink, tan, brown, or the same color as the skin. Other colors are sometimes noted. 

· An individual's moles usually look pretty much alike. A mole that looks different from the others should be examined by your health care provider. 

Dysplastic nevi are not cancer, but they can become cancer. 

· People with dysplastic nevi often have a lot of them, perhaps as many as 100 or more. 

· Dysplastic nevi are usually irregular in shape, with notched or fading borders. 

· Dysplastic nevi may be flat or raised, and the surface may be smooth or rough ("pebbly"). 

· Dysplastic nevi are often large, one-quarter inch across or even larger. 

· Dysplastic nevi are typically of mixed color, including pink, red, tan, and brown. 

Recent studies demonstrate that the number of skin cancer cases in the United States is growing at an alarming rate. Fortunately, increased awareness on the part of Americans and their health care providers has resulted in earlier diagnosis and improved outcomes. 

Skin Cancer Causes

Ultraviolet (UV) light exposure, most commonly from sunlight, is overwhelmingly the most frequent cause of skin cancer. 

Other important causes of skin cancer include the following:

· Use of tanning booths 

· Immunosuppression - Impairment of the immune system, which protects the body from foreign entities, such as germs or substances that cause an allergic reaction 

· Exposure to unusually high levels of x-rays 

· Contact with certain chemicals - Arsenic (miners, sheep shearers, and farmers); hydrocarbons in tar, oils, and soot (may cause squamous cell carcinoma) 

The following people are at the greatest risk:  

· People with fair skin, especially types that freckle, sunburn easily, or become painful in the sun 

· People with light (blond or red) hair and blue or green eyes 

· Those with certain genetic disorders that deplete skin pigment - Albinism, xeroderma pigmentosum 

· People who have already been treated for skin cancer 

· People with numerous moles, unusual moles, or large moles that were present at birth 

· People with close family members who have developed skin cancer 

· People who had at least 1 severe sunburn early in life 

Basal cell carcinomas and squamous cell carcinomas are more common in older people. Melanomas are more common in younger people. For example, melanoma is the most common cancer in people aged 25-29 years. 

Skin Cancer Symptoms

A basal cell carcinoma (BCC) usually looks like a raised, smooth, pearly bump on the sun-exposed skin of the head, neck, or shoulders. 

· Small blood vessels may be visible within the tumor. 

· A central depression with crusting and bleeding (ulceration) frequently develops. 

· A BCC is often mistaken for a sore that does not heal. 

A squamous cell carcinoma (SCC) is commonly a well-defined, red, scaling, thickened patch on sun-exposed skin. 

· Like BCCs, SCCs may ulcerate and bleed. 

· Left untreated, SCC may develop into a large mass. 

The majority of malignant melanomas are brown-to-black pigmented lesions. 

· Warning signs include change in size, shape, color, or elevation of a mole. 

· The appearance of a new mole during adulthood, or new pain, itching, ulceration, or bleeding of an existing mole should be checked. 

The following easy-to-remember guideline, “ABCD,” is useful for identifying malignant melanoma: 

· Asymmetry - One side of the lesion does not look like the other. 

· Border irregularity - Margins may be notched or irregular. 

· Color - Melanomas are often a mixture of black, tan, brown, blue, red, or white. 

· Diameter - Cancerous lesions are usually larger than 6 mm across (about the size of a pencil eraser), but any change in size may be significant. 

When to Seek Medical Care

Many people, especially those who have fair coloring or have had extensive sun exposure, periodically check their entire body for suggestive moles and lesions. 

Have your primary health care provider or a skin specialist (dermatologist) check any moles or spots that concern you.

See your health care provider to check your skin if you notice any changes in the size, shape, color, or texture of pigmented areas (such as darker areas of skin or moles).

If you have skin cancer, your skin specialist (dermatologist) or cancer specialist (oncologist) will talk to you about symptoms of metastatic disease that might require care in a hospital.

Exams and Tests

If you have a worrisome mole or other lesion, your primary care provider will probably refer you to a dermatologist. The dermatologist will examine any moles in question and, in many cases, the entire skin surface. 

Any lesions that are difficult to identify, or are thought to be skin cancer, may then be checked. 

        A sample of skin (biopsy) will be taken so that the suspicious area of skin can be examined under a microscope. 

        A biopsy can almost always be done in the dermatologist's office. 

If a biopsy shows that you have malignant melanoma, you will probably undergo further testing to determine the extent of spread of the disease, if any. This may involve blood tests, a chest x-ray, and other tests as needed. 

Skin Cancer Treatment

Treatment for basal cell carcinoma and squamous cell carcinoma is straightforward. Usually, surgical removal of the lesion is adequate. Malignant melanoma, however, may require several treatment methods, including surgery, radiation therapy, and chemotherapy. Because of the complexity of treatment decisions, people with malignant melanoma may benefit from the combined expertise of the dermatologist, a cancer surgeon, and an oncologist.

Self-Care at Home

Home treatment is not appropriate for skin cancer. These conditions require the care of a dermatologist or specialist in skin cancers. 

Be active in preventing and detecting skin cancer on yourself and others. Perform regular self-examinations of your skin and note any changes.

Medical Treatment

Surgical removal is the mainstay of therapy for both basal cell and squamous cell carcinomas. For more information, see Surgery. 

People who cannot undergo surgery may be treated by external radiation therapy. Radiation therapy is the use of a small beam of radiation targeted at the skin lesion. The radiation kills the abnormal cells and destroys the lesion. Radiation therapy can cause irritation or burning of the surrounding normal skin. It can also cause fatigue. These side effects are temporary. In addition, a topical cream has recently been approved for the treatment of certain low-risk nonmelanoma skin cancers.

In advanced cases, immune therapies, vaccines, or chemotherapy may be used. These treatments are typically offered as clinical trials. Clinical trials are studies of new therapies to see if they can be tolerated and work better than existing therapies.

Surgery

Small lesions may be removed through a variety of techniques, including simple excision (cutting it away), electrodesiccation and curettage (burning the tissue with an electric needle), and cryosurgery (freezing the area with liquid nitrogen).

Larger tumors, lesions in high-risk locations, recurrent tumors, and lesions in cosmetically sensitive areas are removed by Mohs micrographic surgery. The surgeon carefully removes tissue, layer by layer, until cancer-free tissue is reached.

Malignant melanoma is treated more aggressively than just surgical removal. To ensure the complete removal of this dangerous malignancy, 1-3 cm of normal-appearing skin surrounding the tumor is also removed. In some cases, when available, the removal is accomplished using Mohs micrographic surgery. Depending on the thickness of the melanoma, neighboring lymph nodes may also be removed and tested for cancer. The sentinel node method uses a mildly radioactive substance to identify which lymph nodes are most likely to be affected.

Next Steps

Follow-up

Most skin cancer is cured surgically in the dermatologist's office. Of skin cancers that do recur, most do so within 3 years. Therefore, follow up with your dermatologist (skin specialist) as recommended. Make an appointment immediately if you suspect a problem.

If you have advanced malignant melanoma, your oncologist may want to see you every few months. These visits may include total body skin examinations, regional lymph node checks, and periodic chest x-rays. Over time, the intervals between follow-up appointments will increase. Eventually these checks may be done only once a year.

Prevention

You can reduce your risk of getting skin cancer. 

Limit sun exposure. Attempt to avoid the sun's intense rays between 10 AM and 2 PM. Apply sunscreen frequently. Use a sunscreen with sun protection factor (SPF) of at least 15 both before and during sun exposure. Select products that block both UVA and UVB light. The label will tell you. If you are likely to sunburn, wear long sleeves and a wide-brimmed hat. Avoid artificial tanning booths. Conduct periodic self-examinations. 

Skin self-examination
Monthly self-examination improves your chances of finding a skin cancer early, when it has done a minimum of damage to your skin and can be treated easily. Regular self-exam helps you recognize any new or changing features.

· The best time to do a self-exam is right after a shower or bath. 

· Do the self-exam in a well-lighted room; use a full-length mirror and a hand-held mirror. 

· Learn where your moles, birthmarks, and blemishes are, and what they look like. 

· Each time you do a self-exam, check these areas for changes in size, texture, and color, and for ulceration. If you notice any changes, call your primary care provider or dermatologist. 

Check all areas of your body, including "hard-to-reach" areas. Ask a loved one to help you if there are areas you can't see. 

· Look in the full-length mirror at your front and your back (use the hand-held mirror to do this). Raise your arms and look at your left and right sides. 

· Bend your elbows and look carefully at your palms, your forearms (front and back), and upper arms. 

· Examine the backs and fronts of your legs. Look at your buttocks (including the area between the buttocks) and your genitals (use the hand-held mirror to make sure you see all skin areas). 

· Sit down and examine your feet carefully, including the soles and between the toes. 

· Look at your scalp, face, and neck. You may use a comb or blow dryer to move your hair while examining your scalp. 

Outlook

Although the number of skin cancers in the United States continues to rise, more and more skin cancers are being caught earlier, when they are easier to treat. Thus, illness and death rates have decreased. 

When treated properly, the cure rate for both basal cell carcinoma (BCC) and squamous cell carcinoma (SCC) approaches 95%. The remaining cancers recur at some point after treatment.

· Recurrences of these cancers are almost always local (not spread elsewhere in the body), but they often cause significant tissue destruction. 

· Less than 1% of squamous cell carcinomas will eventually spread elsewhere in the body and turn into dangerous cancer. 

In most cases, the outcome of malignant melanoma depends on the thickness of the tumor at the time of treatment. 

· Thin lesions are almost always cured by simple surgery alone. 

· Thicker tumors, which usually have been present for some time but have gone undetected, may spread to other organs. Surgery removes the tumor and any local spread, but it cannot remove distant metastasis. Other therapies, such as radiation therapy or chemotherapy, are used to treat the metastatic tumors. 

· Malignant melanoma causes more than 75% of deaths from skin cancer. 

· Of the approximately 53,600 malignant melanomas diagnosed in the United States in 2002, the vast majority were cured. Still, thousands of people die of melanoma each year. 

Support Groups and Counseling

Living with cancer presents many new challenges for you and for your family and friends. 

· You will probably have many worries about how the cancer will affect you and your ability to "live a normal life," that is, to care for your family and home, to hold your job, and to continue the friendships and activities you enjoy. 

· Many people feel anxious and depressed. Some people feel angry and resentful; others feel helpless and defeated. 

For most people with cancer, talking about their feelings and concerns helps.

· Your friends and family members can be very supportive. They may be hesitant to offer support until they see how you are coping. Don't wait for them to bring it up. If you want to talk about your concerns, let them know. 

· Some people don't want to "burden" their loved ones, or prefer talking about their concerns with a more neutral professional. A social worker, counselor, or member of the clergy can be helpful if you want to discuss your feelings and concerns about having cancer. Your dermatologist or oncologist should be able to recommend someone. 

· Many people with cancer are profoundly helped by talking to other people who have cancer. Sharing your concerns with others who have been through the same thing can be remarkably reassuring. Support groups of people with cancer may be available through the medical center where you are receiving your treatment. The American Cancer Society also has information about support groups all over the United States.

SKIN MELANOMA

Introduction

Melanoma is the most serious and deadly type of skin cancer. Melanoma develops in the cells that produce melanin — the pigment that gives your skin its color. Melanoma can also form in the eyes and, rarely, in internal organs, such as the intestines.

Although melanomas make up the smallest percentage of all skin cancers, they cause the greatest number of deaths. That's because they're more likely to spread to different parts of the body. And the incidence of melanoma is on the rise.

The exact cause of all melanomas isn't clear, but exposure to ultraviolet (UV) radiation from sunlight or tanning lamps and beds greatly increases the risk of developing melanoma.

Avoiding excessive sun exposure can prevent many melanomas. And knowing the warning signs of skin cancer can help ensure that cancerous changes are detected and treated before they have a chance to spread. Melanoma can be successfully treated if you catch it early.

Signs and symptoms

Moles — the medical term is "nevi" — are clusters of pigmented cells. Normal moles are generally a uniform color, such as tan, brown or black, with a distinct border separating the mole from your surrounding skin. They're oval or round in shape and about 1/4 inch (6 millimeters) in diameter — the size of a pencil eraser.

Most people have between 10 and 40 moles. Many of these develop by age 20. Moles may change in appearance over time — and some may even disappear with age. Some people may have one or more large (more than 1/2 inch, or 12 millimeters, in diameter), flat moles with irregular borders and a mixture of colors, including tan, brown, and either red or pink. Known medically as dysplastic nevi, these moles are much more likely to become cancerous (malignant) than normal moles are.

What to look for

The first sign of melanoma is often a change in an existing mole or the development of a new, unusual-looking growth on the skin. To detect melanomas or other skin cancers, use the A-B-C-D skin self-examination guide, adapted from the American Academy of Dermatology:

· A is for asymmetrical shape. Look for moles with irregular shapes, such as two very different-looking halves. 

· B is for irregular border. Look for moles with irregular, notched or scalloped borders — the characteristics of melanomas. 

· C is for changes in color. Look for growths that have many colors or an uneven distribution of color. 

· D is for diameter. Look for new growth in a mole larger than about 1/4 inch (6 millimeters). 

What else to watch for

Other suspicious changes in a mole may include:

· Scaliness 

· Itching 

· Change in texture — for instance, becoming hard or lumpy 

· Spreading of pigment from the mole into the surrounding skin 

· Oozing or bleeding 

Malignant moles vary greatly in appearance. Some may show all of the changes listed above, while others may have only one or two unusual characteristics. Melanomas can develop anywhere on your body, but most often develop in areas that have had exposure to the sun, such as your back, legs, arms and face.

Hidden melanomas

Melanomas can also develop in areas of your body that have little or no exposure to the sun, such as the spaces between your toes and on your palms, soles, scalp or genitals. These are sometimes referred to as hidden melanomas because they occur in places most people wouldn't think to check. Hidden melanomas include:

· Subungual melanoma. This rare form of melanoma occurs under a nail, most often on the thumb or big toe. It's especially common in blacks and in other people with darker skin pigment. The first indication of a subungual melanoma is usually a brown or black discoloration that's often mistaken for a bruise (hematoma). See your dermatologist if you develop a nail discoloration that increases in size, spreads to involve the cuticle or that doesn't heal after two months. 

· Mucosal melanoma. This relatively uncommon type of melanoma develops in the mucosal tissue that lines the nose, mouth, esophagus, anus, urinary tract and vagina. Mucosal melanomas are especially difficult to detect because they can easily be mistaken for other, far more common conditions. A melanoma in a woman's genital tract usually results in itching and bleeding — signs and symptoms that commonly result from a yeast infection or menstrual irregularities. And symptoms of anorectal melanoma are similar to those caused by hemorrhoids. Your dentist is trained to spot melanomas that occur in your mouth. Regular pelvic exams can help detect melanomas in the vagina. 

· Ocular melanoma. Melanomas sometimes develop in the pigment-containing cells in the back portion of the eye (retina). These melanomas usually don't produce symptoms and are only detected during eye exams. On the other hand, melanomas that occur in the lining of your eyelids (conjunctiva) or the pigmented coating within your eyeball (choroid) may cause a scratchy feeling under your eyelid or a dark spot in your vision. The best way to prevent ocular melanoma, which has been linked to chronic sun exposure, is to wear glasses rated to block 99 percent to 100 percent of ultraviolet A light when you're in the sun. 

Common types of melanomas

Most melanomas occur in more conspicuous places. The most common melanomas include:

· Superficial spreading melanoma (SSM). Most melanomas are of this type. An SSM usually first appears as a flat or slightly raised mark that's multicolored and has an irregular border. It occurs most often on the legs in women and on the back and upper arms in men. Initially, an SSM spreads through the top layer of skin (epidermis). If it's not caught and treated at this stage, it eventually begins to grow into the underlying layers of skin — the dermis and fatty layer — and may then spread (metastasize) to other parts of your body. 

· Nodular melanoma (NM). The most aggressive of all melanomas, NM usually appears as a small, round bump (nodule) with a smooth border. Most NMs are black, although some may be brown, blue, gray or even red in color. Because this type of cancer spreads so rapidly, it's often advanced by the time it's diagnosed. 

· Acral-lentiginous melanoma (ALM). The most common skin cancer in people with deeper skin color, such as blacks and Asians, ALM usually develops on the palms, soles or nails. It's normally brown or black with irregular borders. Because ALM is often mistaken for a minor problem, such as a bruise or blister, it can penetrate deep into the underlying layers of skin before it's diagnosed. 

· Lentigo maligna melanoma (LMM). The least threatening form of melanoma, LMM tends to develop on the nose or cheeks of older adults. Of all melanomas, LMM is most closely associated with long-term sun exposure. The lesions are flat and range in size from 0.25 to 2.4 inches (0.6 to 6 centimeters) or more. They tend to be tan, brown or black and generally don't spread to other parts of the body, but they're likely to spread in the epidermis for months or even years before spreading to the deeper layers of skin. 

Sometimes people mistake seborrheic keratoses for skin cancer. Seborrheic keratoses are waxy yellow, brown or black growths that look as if they've been pasted on your skin. What causes them is unknown, but they tend to be numerous and occur commonly in people over age 40. The growths are never cancerous, but they can closely mimic a skin cancer. You may want them removed if they become irritated by clothing or for cosmetic reasons.

Causes

Although it's common to think of skin in cosmetic terms — how soft, smooth or resilient it is — your skin is your body's largest organ and performs a number of essential functions, including regulating your body temperature and protecting your body's other organs from ultraviolet radiation, injury and infection.

Your skin consists of three layers — the epidermis, dermis and subcutis. The epidermis, the topmost layer, is as thin as a pencil line. It provides a protective layer of skin cells that your body continually sheds. Squamous cells lie just below the outer surface. Basal cells, which produce new skin cells, are at the bottom of the epidermis. The epidermis also contains cells called melanocytes, which produce melanin — the pigment that gives skin its normal color. When you're in the sun, these cells produce more melanin, which helps protect the deeper layers of skin. The extra melanin is what produces the darker color of a tan. The ability to produce melanin and the way it's distributed in the skin is genetically determined; people who sunburn easily simply form less pigment than do those who tan well.

Normally, skin cells within the epidermis develop in a controlled and orderly way. In general, healthy new cells push older cells toward the skin's surface, where they die and eventually are sloughed off. This process is controlled by DNA — the genetic material that contains the instructions for every chemical process in your body. But when DNA is damaged, changes occur in these instructions. One result is that new cells may begin to grow out of control and eventually form a mass of malignant cells. How well the body repairs DNA damage is genetically determined, but it also can be affected by certain medical conditions.

Just what damages DNA in skin cells and how this leads to melanoma is a matter of intense study. Cancer is a complex disease that often results from a combination of factors rather than from a single cause. Still, excessive exposure to ultraviolet (UV) radiation is a leading factor in the development of melanoma, whether the radiation is from the sun or from tanning lamps and beds.

UV radiation and skin cancer

UV radiation is a wavelength of sunlight in a range too short for the human eye to see. Commercial tanning lamps and tanning beds also produce UV radiation. UV light is divided into three wavelength bands — ultraviolet A (UVA), ultraviolet B (UVB) and ultraviolet C (UVC). Only UVA and UVB rays reach the earth — UVC radiation is completely absorbed by atmospheric ozone, a naturally occurring substance that filters UV radiation.

At one time scientists believed that only UVB rays played a role in the development of melanoma. And UVB light does cause harmful changes in skin cell DNA, including the development of oncogenes — a type of gene that can turn a normal cell into a malignant one. But UVA light may damage melanocytes. Tanning lamps and beds mainly produce UVA radiation.

UV radiation is most intense at the equator and at high elevations, but no matter where you live, your skin absorbs UV radiation whenever you're outdoors unless you wear protective clothing and sunscreen.What's more, exposure to occasional periods of intense sunlight puts you at risk of melanoma even more than does spending long hours in the sun. An initial high dose of UV radiation will severely damage melanocytes, but not destroy them. When these damaged cells are subjected to further intense bouts of UVA light, they have little capacity to repair their DNA and so are more likely to become malignant.

Other factors in melanoma

Chronic sun exposure doesn't explain all melanomas, and recent studies suggest that sun-induced melanomas may not be as aggressive as melanomas from other causes. Other factors that may lead to melanoma include:

· Heredity. A small percentage of people who develop melanoma have a family history of the disease. Having a parent, child or sibling with melanoma greatly increases your risk. In addition, some families are affected by a condition called familial atypical multiple mole melanoma (FAMMM) syndrome. The hallmarks of FAMMM include a history of melanoma in one or more close relatives and having more than 50 moles, some of which are atypical. People with this syndrome have an extremely high risk of developing melanoma over their lifetimes. For that reason, screening for signs of skin cancer is crucial. If members of your family have FAMMM, check with your doctor about getting a screening exam every four to six months. 

· Age. In general, the risk of developing melanoma increases with age. About half of adults with melanoma receive their initial diagnoses when they're in their 50s. But younger people also can develop skin cancer. In fact, melanoma is one of the most common cancers in people under 30, according to the American Cancer Society. Complicating matters further, the age at which melanomas tend to develop appears to be different for men and women. In general, women have a higher rate of melanoma than men do until age 40. After age 40, the rate for men rises dramatically. Researchers don't yet know the reason for the disparity, although they believe hormonal factors may play a role. After age 60, the melanoma rate for women increases. Overall, however, men have a greater lifetime risk of melanoma than women do. 

· Carcinogens. The American Cancer Society has identified several substances that may contribute to melanoma, including coal tar, the wood preservative creosote, arsenic compounds in pesticides and radium. 

As with other types of cancer, it's likely that many melanomas result from a combination of environmental and genetic factors.

Risk factors

Factors that may increase your risk of skin cancer include:

· Fair skin. Having less pigment (melanin) in your skin means you have less protection from damaging UV radiation. If you have blond or red hair, light-colored eyes and you freckle or sunburn easily, you're more likely to develop melanoma than is someone with a darker complexion. Fair-skinned people of Northern European ancestry are particularly at risk. Queensland, Australia, has the highest skin cancer rate in the world because it has unusually high levels of UV radiation and because most of its inhabitants are of English or Irish descent.

Though less common, melanoma can develop in people with darker complexions, including Hispanics and blacks. For these people, melanoma is often diagnosed in the later stages, when the lesions are deeper and more advanced. Survival from melanoma is related almost entirely to the depth of invasion at the time of diagnosis. So it's important that people of all ethnic backgrounds be aware of melanoma and take precautions against UV radiation.

· A history of sunburn. Every time you burn your skin, you increase your risk of developing skin cancer. People who have had one or more severe, blistering sunburns as a child or teenager are at increased risk of skin cancer as an adult. For that reason, it's particularly important to protect children from the sun, not just with sunscreen but also with a hat, protective clothing and dark glasses. Although sunburns in adulthood also are a risk factor, the greatest damage seems to occur before you're 18. Infants are particularly vulnerable because the melanin in their skin isn't yet fully developed. 

· Excessive sun exposure. Exposure to UV radiation is the leading cause of all skin cancers, including melanoma. 

· Sunny or high-altitude climates. Living in a sunny climate exposes you to more UV radiation than does living in a cool, cloudy climate. In the United States, skin cancer is far more common in Arizona than in Minnesota. If you live at a high elevation, where the sun is stronger, you're also exposed to more UV radiation. 

· Moles. Having just one dysplastic mole doubles your risk of melanoma. But it's not only atypical moles that make you more susceptible to melanoma — having more than 50 ordinary moles also increases your risk. 

· A family or personal history of skin cancer. If a close relative, such as a parent, child or sibling, has had melanoma, you have a greater chance of developing it too. And if you've had melanoma once, you're more likely to develop it again. 

· Weakened immune system. People with weakened immune systems are at greater risk of many diseases, including skin cancer. This includes people who have chronic leukemias, other cancers or HIV/AIDS, and those who have undergone organ transplants or who are taking medications that suppress the immune system. 

· Exposure to environmental hazards. Exposure to environmental chemicals, including some herbicides, increases your risk of melanoma. 

· Rare genetic disorder. People with xeroderma pigmentosum, which causes an extreme sensitivity to sunlight, have a greatly increased risk of developing melanoma because they have little or no ability to repair damage to the skin from ultraviolet light. 

Screening and diagnosis

The American Cancer Society (ACS) recommends skin exams every three years for adults between ages 20 and 40 and yearly exams after age 40. These screening exams involve a head-to-toe inspection of your skin by someone qualified to diagnose skin cancer, such as a dermatologist or nurse specialist. If you have risk factors for skin cancer — fair skin, a history of severe sunburns, one or more dysplastic moles, or a family history of melanoma — talk to your doctor about more frequent screenings. Sometimes frequent screenings are recommended for all close family members of a person with melanoma.

In addition, the ACS recommends monthly self-exams for everyone older than 18. This helps you learn the moles, freckles and other skin marks that are normal for you, so you can notice any unusual changes. It's best to do this standing in front of a full-length mirror while using a hand-held mirror to inspect hard-to-see areas. Be sure to check the fronts, backs and sides of your arms and legs; your groin, scalp and fingernails; and your soles and the spaces between your toes.

If you notice a new skin growth, a change in an existing mole or a sore that doesn't heal in two weeks, see your doctor. Sometimes cancer can be detected simply by looking at your skin, but the only way to accurately diagnose melanoma is with a biopsy. In this procedure, your doctor or dermatologist removes all or part of the suspicious mole or growth, and a pathologist analyzes the sample.

If the mole is small, your doctor is likely to perform an excisional biopsy — such as a punch biopsy or an elliptical excision. In this procedure, the entire mole or growth is removed, along with a small border of normal-appearing skin. An incisional biopsy is more likely to be used for large moles, or for those on your hands or face, where scars are more obvious. In that case, only the most irregular part of a mole or growth is taken for laboratory analysis. Contrary to common belief, incisional biopsies don't cause melanoma to spread.

Staging
If you receive a diagnosis of melanoma, the next step is to determine the extent, or stage, of the cancer. Melanoma is staged using these criteria:

· Thickness and depth. A pathologist determines the thickness and depth of a melanoma by carefully examining it under a microscope. The thickness of a cancerous lesion is the most important factor in deciding on a treatment plan. In general, the thicker the tumor, the more serious the disease. 

· Spread. It's also important to determine whether melanoma cells have spread to the lymph nodes. To do so, your surgeon may use a procedure known as a sentinel node biopsy. Until recently, surgeons would remove as many lymph nodes as possible to verify that the nodes didn't contain cancer cells. But this greatly increased the risk of lymphedema — severe swelling of the involved area — and other side effects. That's why a new procedure was developed that focuses on finding the sentinel nodes — the first nodes to receive the drainage from malignant tumors and therefore the first to develop cancer. If a sentinel node is removed, examined and found to be healthy, the chance of finding cancer in any of the remaining nodes is very small and no other nodes need to be removed. 

Melanoma is staged using the numbers 0 through IV:

· Stage 0. This melanoma is also called in situ melanoma. At this stage, the cancer is confined to the epidermis and hasn't begun to spread. Finding and treating a cancerous tumor at this stage offers the best chance for a full recovery. 

· Stages I through IV. These cancers are invasive tumors that have the ability to spread to other areas. A stage I cancer is small and well localized and has a very successful treatment rate. But the higher the stage number, the lower the chances of a full recovery. By stage IV, the cancer has spread beyond your skin to other organs, such as your lungs, liver and bone. Although it may not be possible to eliminate the cancer at this stage, treatment with radiation or biological or experimental therapies may help alleviate signs and symptoms. 

Treatment

The best treatment depends on your stage of cancer and your age, overall health and personal preferences. Typically, melanomas that haven't spread beyond the skin are surgically removed.

When melanoma has spread to another part of the body, options may include surgery, chemotherapy, radiation therapy, biological therapy, experimental therapy or a combination. It's important to understand the different treatments and their potential risks and side effects. Don't be afraid to discuss any questions you may have with your treatment team. You may also want to consider seeking a second opinion, especially from doctors who specialize in treating melanoma. In some cases, after weighing your options you may choose not to treat the melanoma itself but rather to try to relieve any symptoms the cancer may cause.

Treating early-stage melanomas
The best treatment for early-stage melanomas is surgical removal (simple excision). Very thin melanomas may have been entirely removed during the biopsy and require no further treatment. Otherwise, your surgeon will excise the cancer as well as a small border of normal skin and a layer of tissue beneath the skin. In almost every case this eliminates the cancer.

At one time, surgery for more invasive early-stage tumors involved cutting out the cancer along with a large border of normal skin (wide local excision). This usually meant having a skin graft — a procedure in which skin from another part of the body is used to replace the skin that's removed. But taking smaller amounts of normal skin in some cases of invasive melanomas may be just as effective in treating cancer and may eliminate the need for skin grafts.

Treating melanomas that have spread beyond the skin
· Surgical removal. It's very difficult to cure melanomas that have spread beyond the skin. But surgically removing a melanoma that has spread (metastatic melanoma) can often provide relief of symptoms — sometimes for years. Whether this is an option for you will depend on where the cancer is located and how severe it is, as well as on your own wishes and overall health. 

· Chemotherapy. This form of treatment uses drugs to destroy cancer cells. Two or more drugs are often given in combination and may be administered intravenously, in pill form or both — usually for four to six months. Melanoma has long been thought to be resistant to most forms of chemotherapy, but new chemotherapy regimens are being studied and developed. In the meantime, chemotherapy is sometimes used to relieve symptoms in people with advanced metastatic melanoma. 

· Radiation therapy. This treatment uses high-energy X-rays to kill cancer cells. It's sometimes used to help relieve symptoms of melanoma that has spread to another organ. Fatigue is a common side effect of radiation therapy, but your energy usually returns once the treatment is completed. 

· Biological therapy (immunotherapy). This form of treatment is designed to help your immune system fight disease. It involves the use of biologic response modifiers (BRMs) — substances your body normally produces in response to infection. BRMs such as interleukin-2 and interferon are now produced in laboratories for use in treating cancer and other diseases. Side effects include signs and symptoms similar to those of the flu, such as chills, fever, nausea, vomiting and diarrhea, but they're often extremely severe. Researchers are investigating new forms of immunotherapy that not only are more effective but also cause fewer side effects. Scientists have a particular interest in vaccines that stimulate cellular immunity. The vaccines, which are made from proteins extracted from cancer cells and given in a series of injections over a period of years, are now being studied in clinical trials. 

· Gene therapy. An area of great interest among researchers, this therapy generally focuses on adding genes to cancer cells. One approach, which has had limited success, is to replace some of the damaged genes that seem to be responsible for abnormal cell growth. Researchers have also tried adding a gene to melanoma cells in an effort to make the cells sensitive to drugs that normally don't affect cancer. A third strategy is to add genes to certain cancer cells, which are then used to produce a vaccine. This approach is highly experimental, however, and has not yet proved effective. 

Prevention

The best news about melanoma is that many cases of skin cancer can be prevented simply by following these precautions:

· Avoid the sun between 10 a.m. and 4 p.m. Because the sun's rays are strongest during this period, try to schedule outdoor activities for other times of the day, even in winter or when the sky is cloudy. You absorb UV radiation year-round, and clouds offer little protection from damaging rays. 

· Wear sunscreen year-round. Sunscreens don't filter out all harmful UV radiation, especially the radiation that can lead to melanoma. But they play a major role in an overall sun-protection program. Be sure to use a broad-spectrum sunscreen with a sun protection factor (SPF) of at least 15 when you go outside, year-round. Use a generous amount of sunscreen on all exposed skin, including your lips, the tips of your ears, and the backs of your hands and neck.

For the most protection, apply sunscreen 20 to 30 minutes before sun exposure and reapply it every two hours throughout the day, as well as after swimming or exercising. Apply sunscreen to young children before they go outdoors, and teach older children and teens how to use sunscreen to protect themselves. Keep a bottle of sunscreen in your car as well as with your gardening tools and sports and camping gear to remind yourself and your family to use it.

In July 2006, the Food and Drug Administration (FDA) approved a new over-the-counter sunscreen that will be marketed in the United States as Anthelios SX. The new sunscreen offers better protection from UVA rays than do traditional broad-spectrum sunscreens, according to the manufacturer. This may help reduce the risk of various types of skin cancer — including melanoma and basal and squamous cell carcinomas. Better UVA protection also may reduce sun-related skin wrinkling. But the added protection may come at a cost. Although U.S. prices aren't yet available, similar products sold in Canada cost about twice as much as traditional sunscreens — or even more.

· Wear protective clothing. Sunscreens don't provide complete protection from UV rays. That's why it's a good idea to also wear dark, tightly woven clothing that covers your arms and legs, and a broad-brimmed hat, which provides more protection than a baseball cap or visor does. Some companies also sell photoprotective clothing. Your dermatologist can recommend an appropriate brand. Don't forget sunglasses. Look for those that block both UVA and UVB rays. 

· Avoid tanning beds and tan-accelerating agents. Tanning beds emit UVA rays, which may be as dangerous as UVB rays — especially since UVA light penetrates deeper into your skin and causes precancerous skin lesions. 

· Be aware of sun-sensitizing medications. Some common prescription and over-the-counter drugs — including antibiotics; certain cholesterol, high blood pressure and diabetes medications; birth control pills; nonsteroidal anti-inflammatories such as ibuprofen (Advil, Motrin, others); and the acne medicine isotretinoin (Accutane) — can make your skin more sensitive to sunlight. Ask your doctor or pharmacist about the side effects of any medications you take. If they increase your sensitivity to sunlight, be sure to take extra precautions. 

· Check your skin regularly and report changes to your doctor. Examine your skin often for new skin growths or changes in existing moles, freckles, bumps and birthmarks. With the help of mirrors, check your face, neck, ears and scalp. Examine your chest and trunk, and the tops and undersides of your arms and hands. Examine both the front and back of your legs, and your feet, including the soles and the spaces between your toes. Also check your genital area, including between your buttocks. 

· Have regular skin exams. Consult your doctor for a complete skin exam every year if you're older than 40, or more often if you're at high risk of developing melanoma.

CHAPTER 11. THYROID CANCER
Introduction

The thyroid is a butterfly-shaped gland located at the base of your neck, just below your Adam's apple. Although the thyroid gland is small, it produces hormones that regulate every aspect of your metabolism, from your heart rate to how quickly you burn calories.

Sometimes you may develop one or more solid or fluid-filled lumps called nodules in your thyroid. Most of these are noncancerous (benign) and cause no symptoms. But a small percentage are cancerous (malignant), and serious complications are possible.

The prognosis is often excellent for a cancerous thyroid nodule. The most common types of thyroid cancer can often be completely removed with surgery. But the important first step is to know the symptoms and see your doctor.

Signs and symptoms

Most often, you won't have signs and symptoms in the early stages of thyroid cancer, but as the cancer grows, you may experience one or more of the following:

· A lump — sometimes growing rapidly — in the front of your neck, just below your Adam's apple 

· Hoarseness or difficulty swallowing 

· Trouble breathing 

· Swollen lymph nodes, especially in your neck 

· Pain in your throat or neck, sometimes spreading up to your ears 

Having one or more of these symptoms doesn't necessarily mean you have thyroid cancer. Other conditions — including a benign thyroid nodule, an infection or inflammation of the thyroid gland, and a benign enlargement of the thyroid (goiter) — can cause similar problems, all of which are highly treatable.

Causes

Your thyroid gland is composed of two lobes that resemble the wings of a butterfly separated by a thin section of tissue called the isthmus. The thyroid takes up iodine from the food you eat and uses it to manufacture two main hormones, thyroxine (T-4) and triiodothyronine (T-3). These hormones maintain the rate at which your body uses fats and carbohydrates, help control your body temperature, influence your heart rate and regulate the production of protein. Your thyroid gland also produces calcitonin, a hormone that regulates the amount of calcium in your blood.

The thyroid contains two main types of cells. Follicle cells make the thyroid protein thyroglobulin and produce and store thyroxine and triiodothyronine. Other cells, called C cells (parafollicular cells), produce calcitonin. The distinction is important because each type can give rise to different types of cancer.

Papillary and follicular cancers develop in follicle cells. They account for the great majority of thyroid cancers, can usually be completely removed with surgery and generally result in an excellent prognosis. Medullary cancer, on the other hand, arises in the thyroid's C cells and is generally more aggressive and harder to treat than papillary and follicular cancers are.

The types of thyroid cancer include:

· Papillary cancer 

· Follicular cancer 

· Medullary cancer 

· Anaplastic cancer 

· Thyroid lymphoma 

Papillary cancer (papillary carcinoma, papillary adenocarcinoma)
This is the most common type of thyroid cancer. It develops from thyroid follicle cells and usually appears as a single mass in one lobe of the thyroid. Anyone, including children, can develop papillary cancer, but it's most common in women who are between 30 and 50 years of age.

Although most papillary cancers grow slowly, they often spread to the lymph nodes early in the course of the disease. This usually doesn't affect the outlook for recovery, which is generally excellent when the cancer is small and its spread limited to the lymph nodes in your neck. The prognosis isn't as positive for people with very large tumors or in the rare cases when papillary cancer has invaded tissues other than the lymph nodes. But even papillary tumors that have spread to the lungs or bone often can be successfully treated with radioactive iodine (radioiodine).

Follicular cancer (follicular carcinoma, follicular adenocarcinoma)
This type of cancer is more aggressive and affects a slightly older population than does papillary cancer. Follicular tumors don't usually spread to the lymph nodes but are likely to invade the veins and arteries within the thyroid. From there, they may spread to organs such as your lungs and bone.

Medullary cancer (medullary carcinoma)

Rather than arising from follicle cells, this type of thyroid cancer develops in calcitonin-producing C cells. These tumors usually make calcitonin along with carcinoembryonic antigen (CEA) — a protein produced by certain cancers. Both are released into the bloodstream and can be detected by blood tests. But in many cases, medullary cancer may spread to the lymph nodes or other organs before a lump is detected or blood tests are performed.

There are three main types of medullary cancer:

· Sporadic. Sporadic tumors make up the great majority of medullary cancers. They primarily affect people between the ages of 40 and 60 and are not inherited. 

· Multiple endocrine neoplasia, type II (MEN 2). MEN 2 medullary cancers are passed from one generation to the next and usually appear much earlier in life than do other thyroid cancers. In addition to thyroid tumors, people with MEN 2 usually have tumors in other endocrine glands, such as the adrenal or parathyroid glands. MEN 2 has two subtypes, MEN 2A and MEN 2B. 

People with MEN 2A often develop adrenal gland tumors (pheochromocytomas) and tumors of the parathyroid glands — four glands that sit behind the thyroid and produce a hormone that helps maintain the proper balance of calcium and phosphorus in the body. Although these associated tumors are usually benign, they can lead to serious complications. Adrenal gland tumors, for example, can cause high blood pressure, and parathyroid tumors can contribute to dangerously high levels of calcium as well as to osteoporosis and kidney stones.

People with MEN 2B also have adrenal gland tumors, but not parathyroid gland problems. Instead, they develop benign nerve tissue growths (neuromas), mainly on their tongues, the underside of their eyelids and in the intestines. They may also have thick lips and thickened eyelids. The thyroid cancer that occurs in people with MEN 2B syndrome is particularly aggressive and usually develops at a very young age.

· Familial. Familial medullary cancers are inherited, but unlike MEN 2 cancers, affect only the thyroid gland. They are usually slower growing than MEN 2 tumors, and they primarily affect people who are in their 40s and 50s. 

Anaplastic cancer (anaplastic carcinoma)

This rare form of thyroid cancer is sometimes called undifferentiated cancer because it looks very different from normal thyroid tissue under a microscope. It appears to develop from an existing, undiagnosed papillary or follicular cancer. Anaplastic cancer is extremely aggressive, spreads rapidly to the lymph nodes and trachea, and then to other organs, especially the lungs and bone. For that reason, it's often not curable surgically by the time it's diagnosed. Unfortunately, other therapies, such as radiation, aren't usually successful in controlling anaplastic cancer.

Thyroid lymphoma

This rare type of cancer doesn't develop from thyroid follicular cells or C cells. Instead, it starts in immune system cells called lymphocytes. Although most lymphomas begin in the lymph nodes, some occasionally appear in other organs, such as the thyroid.

What causes thyroid cancer?

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 your body. When DNA is damaged or altered, 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.

In the case of thyroid cancer, DNA damage can occur from exposure to environmental contaminants such as radiation, from the aging process or, in medullary cancers, from genetic causes:

· Radiation. If you've been exposed to radiation, you have a greater risk of thyroid cancer, but it may not appear for decades after exposure. Children who received high doses of radiation to treat conditions such as acne, enlarged tonsils and scalp infections between the 1920s and 1950s are at higher risk of thyroid cancer and thyroid nodules than are those who didn't receive these treatments. Also at high risk of thyroid cancer are people who have been exposed to radioactive particles from atomic weapons tests and nuclear power plant accidents such as the 1986 Chernobyl disaster in the former Soviet Union. 

The greatest cancer risk comes from a component of fallout called iodine 131, a radioactive isotope of naturally occurring iodine that concentrates in the thyroid gland. Iodine 131 is especially harmful to children, whose thyroid glands are still developing.

· Genetic causes. Familial medullary cancer and MEN 2 medullary thyroid cancer result from a genetic defect — a mutation of a gene that controls cell growth (oncogene) called RET. The mutation is inherited, and each child of a parent with the defect has a 50 percent chance of inheriting it as well. Before the discovery of the RET gene, people with a family history of medullary thyroid cancer were screened using tests that measure levels of calcitonin and carcinoembryonic antigen. Now, genetic testing allows doctors to discover an inherited tendency to thyroid cancer much earlier — before symptoms ever develop. Most people with the RET mutation go on to develop cancer. A few families who don't have the RET genetic defect also develop and pass on medullary thyroid cancer and MEN 2. 

Genetic testing is controversial, especially when a disease can't be prevented or successfully treated. But medullary thyroid cancer can be prevented by surgically removing the thyroid gland (thyroidectomy) before problems occur. Children at risk of MEN 2A may have this surgery around age 7 or 8, and children at risk of MEN 2B, as early as 1 year of age. You can live a normal life without a thyroid gland, although you must take thyroid hormones for life to replace those your thyroid would ordinarily produce. And because MEN 2 is a syndrome involving other types of tumors, children who have their thyroid glands removed still need to be monitored for other potential problems.

If you have a family history of medullary thyroid cancer, consider talking to a genetic counselor. He or she can explain the advantages and disadvantages of genetic testing and the risks and benefits of thyroid surgery.

Risk factors

Although the exact cause of many cases of thyroid cancer isn't known, certain factors increase your risk:

· Exposure to radiation. This includes radiation you may have received as a treatment for acne or other childhood diseases as well as radiation from nuclear fallout. If you're concerned about possible radiation exposure, talk to your doctor. Or contact the National Cancer Institute's Cancer Information Service at (800) 4-CANCER, or (800) 422-6237, for more information. 

· Family history. Having a parent with MEN 2A, MEN 2B or familial medullary cancer means you have a 50 percent chance of having the genetic mutation that causes these diseases. If you have one of these types of cancer yourself, your children have a 50 percent chance of developing cancer. Your doctor or a genetic counselor can give you more information and answer any questions you may have regarding genetic screening and treatment. 

· Certain inherited conditions. Your risk of papillary thyroid cancer increases if you have Gardner's syndrome or familial adenomatous polyposis — genetic disorders in which large numbers of precancerous polyps develop throughout your colon and upper intestine. Untreated, Gardner's syndrome and familial adenomatous polyposis usually lead to colon cancer. Having Cowden disease, a rare, inherited disorder that causes lesions on your face, hands and feet, and inside your mouth, also increases your risk of developing thyroid cancer. 

· Your sex. For reasons that aren't clear, women are two to three times as likely as men to develop thyroid cancer. 

· Reproductive history. Women whose last pregnancy occurs at age 30 or later appear to be at higher risk of thyroid cancer than are women who have children earlier in life. 

· Age. Papillary and follicular thyroid cancers can develop at any age but become more common in young adulthood. Sporadic medullary thyroid cancer usually occurs in adults. MEN 2 and familial medullary cancer also occur in adults but can affect children and infants as well. 

· Race. White Americans are more likely to develop thyroid cancer than black Americans are. 

When to seek medical advice

See your doctor if you develop any of the symptoms of thyroid cancer, including a lump in your neck near your Adam's apple, hoarseness, or trouble swallowing or breathing. And don't hesitate to talk to your doctor if you think you may be at risk of thyroid problems or are worried about radiation treatments you received in childhood.

Screening and diagnosis

Although you may see or feel a lump (nodule) in your thyroid yourself — usually just to the lower right or left of your Adam's apple — it's more likely that your doctor will discover a lump during a routine medical exam. You're usually asked to swallow while your doctor examines your thyroid because the thyroid moves up and down during swallowing, making nodules easier to feel.

Sometimes a thyroid nodule is detected as an incidental finding when you have an imaging test to evaluate another condition in your head or neck. Nodules detected this way are usually too small to be found during a physical exam.

To help determine whether a nodule is malignant, you may have one or more of the following tests:

· Blood tests. If your doctor suspects medullary cancer, you may have tests that check for high levels of calcitonin in your blood. Other tests can provide information about the function of your thyroid gland. For example, you may have a test that measures thyroid-stimulating hormone (TSH), a hormone made by the pituitary gland that regulates thyroid hormones. 

· Thyroid scan. This was once the primary way of assessing thyroid nodules. During the test, a radioactive isotope is injected into the vein on the inside of your elbow. You then lie on a table while a special camera produces an image of your thyroid on a computer screen. The length of the scan varies, depending on how long it takes the isotope to reach your thyroid gland. The disadvantage of a thyroid scan is that it can't distinguish between malignant and benign nodules. You're also exposed to a small amount of radiation during the test. 

· Fine-needle aspiration (FNA) biopsy. This test is generally considered the most sensitive for distinguishing between benign and malignant thyroid nodules. During the procedure, your doctor places a thin needle through your skin and into a nodule and removes a sample of cells. Several passes are usually needed to obtain tissue from different parts of the nodule. If you have more than one nodule, your doctor is likely to take samples from as many as possible. Sometimes your doctor may use ultrasound to help guide the placement of the needle. The samples are then sent to a laboratory and analyzed under a microscope. Only a small percentage of biopsied nodules are malignant. This diagnosis is based on the characteristics of individual cells and patterns in clusters of cells that are different from normal thyroid tissue. In some cases, a pathologist can determine specific types of cancer from an FNA biopsy sample. 

· Surgical biopsy. Occasionally, an FNA doesn't provide a definitive diagnosis. In that case, your doctor may operate to remove the nodule, which is then examined in a pathology laboratory. 

Staging tests

If you receive a diagnosis of thyroid cancer, you're likely to have tests to help determine whether the cancer has spread (metastasized) — a process known as staging. The stage of cancer helps your doctor determine the best course of treatment and the outlook for your recovery. The staging tests you have may vary, depending on the type of thyroid cancer.

· Papillary and follicular cancers. A radioactive iodine thyroid scan is commonly used to stage papillary and follicular thyroid cancers. But unlike most tumors, which are staged before treatment, your doctor is likely to remove the primary tumor along with part or all of your thyroid gland before the test. That's because normal thyroid tissue would absorb most of the radioactive iodine from the scan, making metastatic cells hardto detect. Prior to this surgery, your doctor may recommend an ultrasound examination of your neck to determine if the cancer has spread to your lymph nodes. 

· Medullary thyroid cancer. Because thyroid C cells don't absorb iodine, thyroid scans aren't used to stage medullary cancer. Instead, you may have imaging tests such as computerized tomography (CT) or magnetic resonance imaging (MRI). A CT scan uses split-second computer processing and X-ray beams to produce detailed cross-sectional images of your internal organs. This test exposes you to more radiation than conventional X-rays do, but in most cases, the benefits outweigh the risks. MRI, on the other hand, uses a powerful magnetic field and radio waves — not X-rays — to produce images of your body. Sometimes you may have an octreotide scan — a test that uses a radioactively tagged hormone to check for the spread of medullary cancer. 

Screening tests

If you have medullary cancer, consider having DNA testing, which checks a blood sample for the known genetic defects that cause familial and MEN-associated medullary thyroid cancer. It's best to meet with a genetic counselor to discuss what a positive or negative test result may mean for your family.

If you have medullary thyroid cancer but don't test positive for the RET gene, it's still important that your close family members have their calcitonin levels tested. This is generally done using a calcium infusion test. Although the calcitonin level of healthy people rises slightly after an injection of calcium, it's much higher in people with medullary thyroid cancer.

The calcium infusion test usually takes between 15 and 20 minutes and is done on an outpatient basis. You'll have a small amount of blood drawn before the injection of calcium and again at two, five, 10 and 15 minutes after the injection.

Complications

Thyroid tumors can lead to a number of complications, including:

· Difficulty swallowing and breathing. Some thyroid cancers, particularly fast-growing anaplastic tumors and thyroid lymphomas, can cause hoarseness and difficulty breathing or swallowing when they spread to or press on your windpipe or esophagus. 

· Hoarseness. The nerves that control your vocal cords lie next to your thyroid gland. Aggressive thyroid cancers can irritate or damage these nerves, leading to a hoarse voice. 

· Diarrhea. Medullary thyroid cancer can cause severe diarrhea, which may be related to calcitonin production. It's usually controlled with drugs that reduce the activity of the intestine, such as Lomotil or Imodium. 

· Spread of cancer (metastasis). The most serious complication of thyroid cancer is the spread of the cancer to other tissues and organs. This is especially likely in anaplastic cancer, which has often spread to the windpipe or lungs by the time it's diagnosed. Follicular and papillary cancers also may spread to distant organs such as the lungs, bone and liver. 

Treatment

Surgery is the main treatment for most types of thyroid cancer, but other therapies may vary, depending on the type of thyroid cancer you have.

Papillary and follicular thyroid cancers

The best type of surgery for follicular and papillary thyroid cancers was once a matter of debate. Now most experts agree that the optimal treatment is near-total thyroidectomy — an operation that removes practically the entire thyroid with the exception of small rims of tissue around the parathyroid glands to reduce the risk of parathyroid damage. If you have enlarged lymph nodes as a result of thyroid cancer, your operation may be extended to remove the affected lymph nodes. In some cases, this may mean exploring and removing enlarged lymph nodes on both sides of your neck. Cancer is less likely to return or spread after thyroidectomy than after less complete operations, and in experienced hands, the risks of the surgery are low.

Surgical treatment of follicular cancer is more complicated than that of papillary cancer because follicular cancer usually can't be diagnosed until the affected tissue is examined. Sometimes this occurs during surgery using a technique called frozen section, which takes less than 10 minutes to complete and which is performed while you're still anesthetized. When this procedure isn't available, surgeons are likely to remove the lobe of the thyroid that contains the nodule (lobectomy) and send it to a pathologist, who examines it under a microscope. If the nodule is malignant, the next step is near-total thyroidectomy.

After any type of surgery for thyroid cancer, you'll need to take the thyroid hormone medication levothyroxine (Levothroid, Synthroid) for life. This has two benefits: It supplies the missing hormone your thyroid would normally produce, and it suppresses the pituitary's production of TSH, which signals your thyroid to manufacture hormones. High TSH levels could conceivably stimulate any remaining cancer cells to grow.

You'll likely have blood tests to check your thyroid hormone levels every few months until your doctor finds the proper dosage for you. Too much hormone can cause unintended weight loss, palpitations, tremors, osteoporosis and frequent bowel movements. Too little may lead to weight gain, sensitivity to cold, and dry skin and hair.

Other treatments for papillary and follicular cancers include:

· Radioactive iodine (radioiodine) therapy. This therapy may be used in treating thyroid cancer for two reasons. One is to destroy any normal tissue that remains after near-total thyroidectomy. A procedure called remnant ablation uses a moderate dose of iodine to destroy the rims of tissue that have been left after surgery to protect the parathyroids. Radioiodine therapy is a standard treatment for follicular cancer and may sometimes be used in people with papillary cancer. 

Radioiodine therapy may also be used to destroy any cancer that has spread beyond the thyroid gland. In this treatment, you take a capsule containing iodine 131, usually at a higher dose than is used for remnant ablation. Because iodine 131 is taken up primarily by thyroid tissue — including thyroid cancer cells — other parts of your body aren't affected. You must have any remaining thyroid tissue removed before you can undergo radioiodine therapy. That's because normal thyroid tissue absorbs more iodine than do cancer cells, and its presence would make the treatment less effective. In addition, you need high blood levels of TSH in order for cancer cells to take up radioactive iodine. For that reason, you normally must discontinue taking thyroid hormones for up to two weeks before therapy. An alternative approach is to use a synthetic version of a hormone that artificially elevates blood levels of TSH. You may have a sore throat, nausea and vomiting immediately after radioiodine treatment. You may also have a dry mouth or pain in your cheeks and neck because your salivary glands may absorb some of the radioactive iodine. And because iodine 131 can affect the thyroid gland of a developing fetus or infant, you shouldn't have radioiodine therapy if you're pregnant or breastfeeding.

· External beam radiation. Like radioiodine therapy, external beam radiation uses radiation to destroy cancer cells. But in this case, the rays come from a source outside your body — a high-energy X-ray machine called a linear accelerator. The cancer cells are targeted with a high dose of radiation for a few minutes at a time, usually five days a week, over the course of six to eight weeks. The goal is to destroy the cancer cells while minimizing damage to healthy tissue. You're likely to feel very tired later in the course of treatment, and your skin may become red and tender in the treated area, as if you had bad sunburn. You may also feel hoarse or have trouble swallowing. 

Follow-up care after treatment for follicular or papillary thyroid cancer is important. Thyroid cancer can recur as many as 20 or 30 years after the original diagnosis, although if you've remained cancer-free for five years, the recurrence rate is low.

Still, you'll have periodic blood tests to monitor your level of thyroglobulin, a protein that stores thyroid hormone. Elevated levels of this hormone could indicate that the cancer has returned. You may also have imaging tests or other tests that help your doctor check for a recurrence of cancer.

Medullary thyroid cancer

This type of cancer usually occurs in both lobes of the thyroid gland and often involves multiple tumors. For that reason, the best treatment is total thyroidectomy. And because medullary cancer has often spread to the lymph nodes by the time it's diagnosed, you may have lymph nodes removed (dissection) on both sides of your neck. When the cancer hasn't metastasized, the outlook after surgery is excellent. If the cancer has spread to other organs, treatment depends on several factors, including the size of the tumor, how quickly it's growing, and the extent of the spread. For example, your doctor might choose not to surgically remove a small tumor in the liver, lung or bone. Such tumors sometimes grow slowly for years without causing any symptoms. Large or rapidly growing tumors, on the other hand, may need surgery or other treatment. In that case, you and your doctor will work together to decide on the best type of therapy. Radioiodine treatments aren't an option for people with medullary cancer because thyroid C cells don't absorb iodine, but you may receive external radiation or chemotherapy, which uses drugs to kill cancer cells. Not every person with medullary thyroid cancer responds to chemotherapy, but in some cases a combination of cancer drugs may shrink tumors or slow their growth. The encouraging news is that although medullary thyroid cancers can be aggressive, some grow slowly — sometimes for years — without causing major symptoms. Follow-up care includes regular physical examinations and blood tests to check your calcitonin and CEA levels.

Anaplastic thyroid cancer

The most aggressive and fastest growing type of thyroid cancer, anaplastic cancer often can't be helped by surgery by the time it's diagnosed. Radiation or chemotherapy may shrink tumors slightly and make you more comfortable. But because no treatment can eliminate advanced anaplastic cancer, you may want to consider participating in a clinical trial. This is a study that tests new forms of therapy — typically new drugs or surgical procedures, or novel treatments such as gene therapy. If the therapy proves to be safer or more effective than current treatments, it becomes the new standard of care. But treatments used in clinical trials haven't been shown to be effective. They may have serious or unexpected side effects, and there's no guarantee you'll benefit from them. On the other hand, cancer clinical trials are closely monitored to ensure that they're conducted as safely as possible. And they offer access to treatments that wouldn't otherwise be available to you.

If you're interested in finding out more about clinical trials, talk to your doctor. You can also call the National Cancer Institute's Cancer Information Service at (800) 4-CANCER, or (800) 422-6237. The call is free, and trained specialists are available to answer your questions.

Prevention

It's often not possible to prevent thyroid cancer. But the following measures may reduce or eliminate your risk:

· Preventive (prophylactic) surgery. If you've inherited a defective RET gene, you may choose to have your thyroid gland surgically removed, even though the gland appears to be healthy. This pre-emptive approach eliminates the risk of medullary thyroid cancer but doesn't reduce the likelihood of adrenal or parathyroid tumors in people with MEN 2 syndrome. 

· Potassium iodide tablets. Heightened concerns about national security have focused attention on nuclear power plants in the United States. Current government guidelines recommend that people within 10 miles of these plants be provided with potassium iodide tablets. Taken just before or immediately after exposure to nuclear fallout, potassium iodide protects your thyroid gland from iodine 131, though not from other radioactive material. Children are most at risk from exposure to radioactive iodine, and potassium iodide is safe and effective for even very young children when taken in the proper dosage. Short-term side effects, which are more common in adults than in children, include intestinal problems, allergic reactions and minor rashes. You shouldn't take potassium iodide if you have multinodular goiter, Graves' disease or autoimmune thyroiditis. 

· A healthy diet. A diet high in fruits and vegetables and low in animal fat can reduce your risk of many types of cancer. The American Cancer Society recommends eating at least five servings of fruits and vegetables every day. They contain antioxidants, which protect your cells from damage that occurs as a result of normal metabolism. In addition, emphasize unsaturated fats (omega-3 fatty acids), especially those found in salmon and other fish, because they may help protect against cancer. Maintaining a healthy weight can also help protect against many diseases, including cancer of the thyroid.

CHAPTER 12. PRECANCEROUS DISEASES OF BREAST AND BREAST CANCER
Introduction

Breast cancer is the illness that many women fear most, though they're more likely to die of cardiovascular disease than they are of all forms of cancer combined. Still, breast cancer is second only to lung cancer as a cause of cancer deaths in American women. Although rare, breast cancer can also occur in men — in the United States, more than 200,000 women and around 1,500 men will develop the disease in 2005.

Yet there's more reason for optimism than ever before. In the last 30 years, doctors have made great strides in diagnosing and treating the disease and in reducing breast cancer deaths. In 1975 a diagnosis of breast cancer usually meant radical mastectomy — removal of the entire breast along with underarm lymph nodes and skin and muscles underneath the breast. Today, radical mastectomy is rarely performed. Instead, there are more and better treatment options, and many women are candidates for breast-sparing operations.

Signs and symptoms

Knowing the signs and symptoms of breast cancer may help save your life. When the disease is discovered early, you have more treatment options and a better chance for long-term recovery.

Most breast lumps aren't cancerous. Yet the most common sign of breast cancer for both men and women is a lump or thickening in the breast. Often, the lump is painless. Other signs of breast cancer include:

· A spontaneous clear or bloody discharge from your nipple 

· Retraction or indentation of your nipple 

· A change in the size or contours of your breast 

· Any flattening or indentation of the skin over your breast 

· Redness or pitting of the skin over your breast, like the skin of an orange 

A number of factors other than breast cancer can cause your breasts to change in size or feel. In addition to the natural changes that occur during pregnancy and your menstrual cycle, other common noncancerous (benign) breast conditions include:

· Fibrocystic changes. This condition can cause your breasts to feel ropy or granular. Fibrocystic changes are extremely common, occurring in at least half of all women. In most cases the changes are harmless. And they don't mean you're more likely to develop breast cancer. If your breasts are very lumpy, performing a breast self-exam is more challenging. Becoming familiar with what's normal for you through self-exams will help make detecting any new lumps or changes easier. 

· Cysts. These are fluid-filled sacs that frequently occur in the breasts of women ages 35 to 50. Cysts can range from very tiny to about the size of an egg. They can increase in size or become more tender just before your menstrual period, and may disappear completely after it. Cysts are less common in postmenopausal women. 

· Fibroadenomas. These are solid, noncancerous tumors that often occur in women during their reproductive years. A fibroadenoma is a firm, smooth, rubbery lump with a well-defined shape. It will move under your skin when touched and is usually painless. Over time, fibroadenomas may grow larger or smaller or even disappear completely. Although your doctor can usually identify a fibroadenoma during a clinical exam, a small tissue sample is necessary to confirm the diagnosis. 

· Infections. Breast infections (mastitis) are common in women who are breast-feeding or who recently have stopped breast-feeding, although you can also develop mastitis when you're not nursing. Your breast will likely be red, warm, tender and lumpy, and the lymph nodes under your arm may swell. You also feel slightly ill and have a low-grade fever. 

· Trauma. Sometimes a blow to your breast or a bruise also can cause a lump. But this doesn't mean you're more likely to get breast cancer. 

· Calcium deposits (microcalcifications). These tiny deposits of calcium can appear anywhere in your breast and often show up on a mammogram. Most women have one or more areas of microcalcifications of various sizes. They may be caused by secretions from cells, cellular debris, inflammation, trauma or prior radiation. They're not the result of calcium supplements you take. The majority of calcium deposits are harmless, but a small percentage may be precancerous or cancer. If any appear suspicious, your doctor will likely recommend additional tests and sometimes a biopsy. 

If you find a lump or other change in your breast and haven't yet gone through menopause, you may want to wait through one menstrual cycle before seeing your doctor. If the change hasn't gone away after a month, have it evaluated promptly.

Causes

Each of your breasts contains 15 to 20 lobes of glandular tissue, arranged like the petals of a daisy. The lobes are further divided into smaller lobules that produce milk during pregnancy and breast-feeding. Small ducts conduct the milk to a reservoir that lies just beneath your nipple. Supporting this network is a deeper layer of connective tissue called stroma.

The spaces between the lobes and ducts are filled with fat, which makes up about 80 percent to 85 percent of your breast during your reproductive years. Your breasts also contain vessels that transport lymph — a colorless fluid that carries waste products and cells of the immune system — to lymph nodes located primarily under your arm (axillary nodes) but also above your collarbone and in your chest. These nodes are collections of immune system cells that filter harmful bacteria and play a key role in fighting infection.

In breast cancer, some of the cells in your breast begin growing abnormally. These cells divide more rapidly than healthy cells do and may spread through your breast, to the lymph or to other parts of your body (metastasize). The most common type of breast cancer begins in the milk-producing ducts, but cancer may also occur in the lobules or in other breast tissue.

In most cases, it isn't clear what triggers abnormal cell growth in breast tissue, but doctors do know that between 5 percent and 10 percent of breast cancers are inherited. Defects in one of two genes, breast cancer gene 1 (BRCA1) or breast cancer gene 2 (BRCA2), put you at greater risk of developing both breast and ovarian cancer. Inherited mutations in the ataxia-telangiectasia mutation gene, the cell-cycle checkpoint kinase 2 (CHEK-2) gene and the p53 tumor suppressor gene also make it more likely that you'll develop breast cancer.

Yet most genetic mutations related to breast cancer aren't inherited but instead develop during your lifetime. These acquired mutations may result from radiation exposure — women treated with chest radiation therapy in childhood, for instance, have a significantly higher incidence of breast cancer than do women not exposed to radiation. Mutations may also develop as a result of exposure to cancer-causing chemicals, such as the polycyclic aromatic hydrocarbons found in tobacco and charred red meats.

In the long run, establishing a link between genetic mutations and cancer is just the first step. Now researchers are trying to learn if a relationship exists between genetic makeup and environmental factors that may increase the risk of breast cancer. Although these studies are still preliminary, breast cancer eventually may prove to have a number of causes.

Risk factors

A risk factor is anything that makes it more likely you'll get a particular disease. Yet all risk factors aren't created equal. Some, such as your age, sex, and family history can't be changed, whereas others, including smoking and a poor diet are personal choices over which you have some control.

But having one or even several risk factors doesn't necessarily mean you'll become sick — most women with breast cancer have no known risk factors other than simply being women. In fact, being female is the single greatest risk factor for breast cancer. Although men can develop the disease, it's 100 times more common in women.

Other factors that may make you more susceptible to breast cancer include:

· Age. Your chances of developing breast cancer increase as you get older. The disease rarely affects women younger than 25 years of age, whereas close to 80 percent of breast cancers occur in women older than age 50. At age 40, you have a one in 252 chance of developing breast cancer. By age 85, your chance is one in eight. 

· A personal history of breast cancer. If you've had breast cancer in one breast, you have an increased risk of developing cancer in the other breast. 

· Family history. If you have a mother, sister or daughter with breast or ovarian cancer or both, or even a male relative with breast cancer, you have a greater chance of also developing breast cancer. In general, the more relatives you have with breast cancer who were premenopausal at the time of diagnosis, the higher your own risk. If you have one close relative with the disease, your risk is doubled. If you have two or more relatives, your risk increases even more. Just because you have a family history of breast cancer doesn't mean it's hereditary, though. Most people with a family history of breast cancer (familial breast cancer risk) haven't inherited a defective gene, such as BRCA1 or BRCA2. Rather, cancer becomes so common in women who live into their 80s and beyond that random, noninherited breast tumors may appear in more than one member of a single family. 

· Genetic predisposition. Between 5 percent and 10 percent of breast cancers are inherited. Defects in one of several genes, especially BRCA1 or BRCA2, put you at greater risk of developing breast, ovarian and colon cancers. Usually these genes help prevent cancer by making proteins that keep cells from growing abnormally. But if they have a mutation, the genes aren't as effective at protecting you from cancer. 

· Radiation exposure. If you received radiation treatments to your chest as a child or young adult, you're more likely to develop breast cancer later in life. The younger you were when you received the treatments, the greater your risk. 

· Excess weight. The relationship between excess weight and breast cancer is complex. In general, weighing more than is healthy for your age and height increases your risk if you've gained the weight as an adult and especially after menopause. The risk is even greater if you have more body fat in the upper part of your body. Although women usually have more fat in their thighs and buttocks, they tend to gain weight in their abdomens starting in their 30s, which can increase their risks. 

· Exposure to estrogen. The longer you're exposed to estrogen, the greater your breast cancer risk. In general, if you have a late menopause (after age 55) or you began menstruating before age 12, you have a slightly higher risk of developing breast cancer. The same is true for women who never had children, or whose first pregnancy occurred when they were age 35 or older. 

· Race. Caucasian women are more likely to develop breast cancer than black or Hispanic women are, but black women are more likely to die of the disease because their cancers are found at a more advanced stage. Although some studies show that black women may have more aggressive tumors, it's also likely that the disparity is at least partially due to socioeconomic factors. Women of all races with incomes below the poverty level are more often diagnosed with late-stage breast cancer and more likely to die of the disease than are women with higher incomes. Low-income women often don't receive the routine medical care that would allow breast cancer to be discovered earlier. 

· Hormone therapy. In July 2002, a study sponsored by the National Institutes of Health (NIH) was halted as researchers reported that hormone therapy, once considered standard treatment for menopausal symptoms, actually posed more health risks than benefits. Among these was a slightly higher risk of breast cancer for women taking the particular combination of hormone therapy — estrogen plus progestin — used in the study. In addition, combination hormone therapy can make malignant tumors harder to detect on mammograms, leading to cancers that are diagnosed at more advanced stages when they're harder to treat. Because combination hormone therapy can result in serious side effects and health risks, work with your doctor to evaluate the options and decide what's best for you. 

· Birth control pills. The hormone therapy studies have raised questions about the relationship between birth control pills and breast cancer. Unfortunately, there are no clear answers. A large study of women between the ages of 35 and 64 published in June 2002 in the "New England Journal of Medicine" concluded that current or former use of oral contraceptives didn't increase the risk of breast cancer. For the latest information on the pill and breast cancer, talk to your doctor. 

· Smoking. A Mayo Clinic study published in April 2001 found that smoking significantly increases the risk of breast cancer in women with a family history of breast and ovarian cancers. And a 2005 study published in the "International Journal of Cancer" found that exposure to secondhand smoke also increases the risk of breast cancer in premenopausal women. Researchers think that higher estrogen levels combined with cancer-causing agents in tobacco spark the development of breast tumors. 

· Exposure to certain carcinogens. Polycyclic aromatic hydrocarbons are chemicals found mainly in cigarette smoke and charred red meat. Studies have shown that exposure to these chemicals can significantly increase your chances of developing breast cancer. Exposure to certain pesticides also may increase your risk, but more research needs to be done to establish a clear link. 

· Excessive use of alcohol. Women who consume more than one alcoholic drink a day have about a 20 percent greater risk of breast cancer than do women who don't drink. The National Cancer Institute recommends limiting alcohol intake to no more than one drink daily. 

· Precancerous breast changes (atypical hyperplasia, carcinoma in situ). These changes are often discovered only after you have a breast biopsy for another reason, but they can double your risk of developing breast cancer. If you have carcinoma in situ, discuss treatment and monitoring options with your doctor. 

When to seek medical advice

Although most breast changes aren't cancerous, it's important to have them evalua-ted promptly. If a problem exists, you can have it identified and treated as soon as possible. See your doctor if you discover a lump or any of the other war-ning signs of breast cancer, especially if the changes persist after one menstrual cy-cle or they change the appearance of your breast. And if you've been treated for breast cancer, report any new signs or symptoms immediately.These include a new lump in your breast or an ache or pain in a bone that doesn't go away after three weeks. In addition, talk to your doctor about developing a breast-screening prog-ram, which may vary, depending on your family history and other significant risk factors.

Diagnostic procedures

If you, your doctor or a mammogram detects a lump in your breast, you'll likely have one or more diagnostic procedures to determine if the lump is cancerous, including:

Ultrasound
Often, your doctor will suggest a less invasive procedure, such as ultrasound, before deciding on a biopsy. Ultrasound is a procedure that uses sound waves to create an image of your breast on a computer screen. By analyzing this image, your doctor may be able to tell whether a lump is a cyst or a solid mass. Cysts, which are sacs of fluid, usually aren't cancerous, although you may want to have a painful cyst drained with a needle.

Biopsy
In some cases, your doctor may want to remove a small sample of tissue (biopsy) for analysis in the laboratory. Biopsies can provide important information about an unusual breast change and help determine whether surgery is needed and if so, the type of surgery required. To obtain a tissue sample, your doctor may use one of the following procedures:

· Fine-needle aspiration biopsy. The simplest type of biopsy, this is used for lumps you or your doctor can feel. During the procedure your doctor uses a thin, hollow needle to withdraw cells from the lump. He or she then sends the cells to a lab for analysis. The procedure isn't uncomfortable, takes about 30 minutes and is similar to drawing blood. Another procedure, fine-needle aspiration, is used primarily to remove the fluid from a painful cyst, but it can also help distinguish a cyst from a solid mass. 

· Core needle biopsy. During this procedure, a radiologist or surgeon uses a hollow needle to remove tissue samples from a breast lump. As many as 15 samples, each about the size of a grain of rice, may be taken, and a pathologist then analyzes them for malignant cells. The advantage of a core needle biopsy is that it removes tissue, rather than just cells, for analysis. Sometimes your radiologist or surgeon may use ultrasound to help guide the placement of the needle. 

· Stereotactic biopsy. This technique is used to sample and evaluate an area of concern that can be seen on a mammogram but that cannot be felt or seen on an ultrasound. During the procedure, a radiologist takes a core needle biopsy, using your mammogram as a guide. Stereotactic biopsy usually takes about an hour and is performed using local anesthesia. 

· Wire localization. Your doctor may recommend this technique when a worrisome lump is seen on a mammogram but can't be felt or evaluated with a stereotactic biopsy. Using your mammogram as a guide, a thin wire is placed in your breast and the tip guided to the lump. Wire localization is usually performed right before a surgical biopsy and is a way to guide the surgeon to the area to be removed and tested. 

· Surgical biopsy. This remains one of the most accurate methods for determining whether a breast change is cancerous. During this procedure, your surgeon removes all or part of a breast lump. In general, a small lump will be completely removed (excisional biopsy). If the lump is larger, only a sample will be taken (incisional biopsy). The biopsy is generally performed on an outpatient basis in a clinic or hospital. 

Estrogen and progesterone receptor tests

If a biopsy reveals malignant cells, your doctor will recommend additional tests — such as estrogen and progesterone receptor tests — on the malignant cells. These tests help determine whether female hormones affect the way the cancer grows. If the cancer cells have receptors for estrogen or progesterone or both, your doctor may recommend treatment with a drug such as tamoxifen, which prevents estrogen from binding to these sites.

Staging tests

Staging tests help determine the size and location of your cancer and whether it has spread. They also help your doctor determine the best treatment for you. Cancer is staged using the numbers 0 through IV.

Stage 0 cancers are also called noninvasive, or in situ (in one place) cancers. Although they don't have the ability to spread to other parts of your body or invade normal breast tissue, it's important to have them removed because they eventually can become invasive cancers. Finding and treating a cancerous lump at this stage offers the best chance for a full recovery.

Stage I to IV cancers are invasive tumors that have the ability to spread to other areas. A stage I cancer is small and well localized and has a very successful treatment rate. But the higher the stage number, the lower the chances of cure. By stage IV, the cancer has spread beyond your breast to other organs, such as your bones, lungs or liver. Although it may not be possible to eliminate the cancer at this stage, its spread may be controlled with radiation, chemotherapy or both.

Genetic testing

The discovery of BRCA1, BRCA2 and other genes that may increase breast cancer risk has raised a number of emotional and legal questions about genetic testing. A simple blood test can help identify defective BRCA genes, but it's not 100 percent accurate and most experts believe that only women at high risk of hereditary breast or ovarian cancers should be referred for testing. If you're one of these women, it's important to know that having a defective BRCA gene doesn't mean you'll get breast cancer. In addition, test results cannot determine how high your risk is, at what age you might develop cancer, how aggressively the cancer might progress or what your risk of death may be.

In general, testing is most beneficial if the results of the test will help you make a decision about how you might best reduce your chance of developing breast cancer. Options range from lifestyle changes and closer screening and therapy with medications such as tamoxifen to extreme measures such as preventive (prophylactic) bilateral mastectomy and removal of your ovaries (oophorectomy). These can be wrenching decisions for any woman to make. Be sure to thoroughly discuss all your options with a genetic counselor, who can explain the risks, benefits and limitations of genetic testing. It can also help to talk to other women who have had to make similar decisions.

Treatment

A diagnosis of breast cancer is one of the most difficult experiences you can face. In addition to coping with a life-threatening illness, you must make complex decisions about treatment. In most cases no one right treatment exists for breast cancer. Instead, you'll want to find the approach that's best for you.

To do that, you'll need to consider many different factors, including the type and stage of your cancer, your age, risk factors, where you are in your life, the size and shape of your breasts, and your feelings about your body.

Before making any decisions, learn as much as you can about the many treatment options that exist. Talk extensively with your health care team. Consider a second opinion from a breast specialist in a breast center or clinic. Don't be afraid to ask questions. In addition, look for breast cancer books, Web sites, and information from organizations such as the American Cancer Society and the Susan G. Komen Breast Cancer Foundation. Talking to other women who have faced the same decision also may help. This may be the most important decision you ever make.

Treatments exist for every type and stage of breast cancer. Most women will have surgery and an additional (adjuvant) therapy such as radiation, chemotherapy or hormone therapy. And several experimental treatments are now offered on a limited basis or are being studied in clinical trials.

Surgery
At one time, the only type of breast cancer surgery was radical mastectomy, which removed the entire breast, along with chest muscles beneath the breast and all the lymph nodes under the arm. Today, this operation is rarely performed. Instead, the majority of women are candidates for breast-saving operations, such as lumpectomy. Less radical mastectomies and mastectomy with reconstruction are also options.

Breast cancer operations include the following:

· Lumpectomy. This operation saves as much of your breast as possible by removing only the lump plus a surrounding area of normal tissue. Many women can have lumpectomy — often followed by radiation therapy — instead of mastectomy, and in most cases survival rates for both operations are the same. In addition, many more women are satisfied with their appearance after lumpectomy. But lumpectomy may not be an option if a tumor is deep within your breast, or if you have already had radiation therapy, have two or more areas of cancer in the same breast that are far apart, have a connective tissue disease that makes you sensitive to radiation, or are pregnant.

In general, lumpectomy is almost always followed by radiation therapy to destroy any remaining cancer cells. But when very small, noninvasive cancers are involved, some studies question the role and benefits of radiation therapy — especially for older women. These studies haven't shown that lumpectomy plus radiation prolongs a woman's life any better than does lumpectomy alone. A study in the "New England Journal of Medicine" found that it might be reasonable for some women 70 and older who were taking tamoxifen after a lumpectomy to forgo radiation. In the study of 600 older women, the five-year survival rate for the half treated with tamoxifen and radiation after lumpectomy and the half treated with tamoxifen alone was essentially the same, although breast cancer recurred more often in the women who took only tamoxifen. Ultimately, a number of factors will influence your decision regarding radiation after lumpectomy, including the type of cancer you have and how far it has spread, other health conditions you may have, the side effects of radiation, whether you're a candidate for treatment with tamoxifen or aromatase inhibitors, and your own concerns and personal preferences. For some women, the risks of radiation therapy may seem too daunting. For others, fear of cancer recurrence may outweigh all other factors. That's why it's important to review with a radiation oncologist your options and the risks and benefits of treatment.

· Partial or segmental mastectomy. Also considered a breast-sparing operation, partial mastectomy involves removing the tumor as well as some of the breast tissue around the tumor and the lining of the chest muscles that lie beneath it. Some lymph nodes under your arm also may be removed. In almost all cases, you'll have a course of radiation therapy following your operation. 

· Simple mastectomy. During a simple mastectomy, your surgeon removes all your breast tissue — the lobules, ducts, fatty tissue and a strip of skin with the nipple and areola. Depending on the results of the operation and follow-up tests, you may also need further treatment with radiation to the chest wall, chemotherapy or hormone therapy. 

· Modified radical mastectomy. In this procedure, a surgeon removes your entire breast and some underarm (axillary) lymph nodes, but leaves your chest muscles intact. This makes breast reconstruction less complicated. But serious arm swelling (lymphedema) — a common complication of mastectomy — is more likely to occur in modified radical mastectomy than in simple mastectomy with sentinel node biopsy. Your lymph nodes will be tested to see if the cancer has spread. Depending on those results, you may need further treatment. 

· Sentinel lymph node biopsy. Breast cancer first spreads to the lymph nodes under the arm. That's why all women with invasive cancer need to have these nodes examined. If your surgeon doesn't plan to do this, be sure you understand the reason why. Until recently, surgeons would remove as many lymph nodes as possible. But this greatly increased the risk of numbness, recurrent infections and serious swelling of the arm. That's why a procedure has been developed that focuses on finding the sentinel nodes — the first nodes to receive the drainage from breast tumors and therefore the first to develop cancer. If a sentinel node is removed, examined and found to be healthy, the chance of finding cancer in any of the remaining nodes is very small and no other nodes need to be removed. This spares many women the need for a more extensive operation and greatly decreases the risk of complications. 

Reconstructive surgery

Most women who undergo mastectomy are able to choose whether to have breast reconstruction. This is a very personal decision, and there's no right or wrong choice. You may find, however, that you have feelings you didn't expect about your breasts. It's important to understand these feelings before making any decision.

If you would like reconstruction, but aren't a candidate for the procedure, you'll need to find a way to come to terms with your disappointment. It may be extremely helpful to talk to other women who have experienced the same situation.

If reconstruction is an option, your surgeon will refer you to a plastic surgeon. He or she can describe the procedures to you and show you photos of women who have had different types of reconstruction. Your options include reconstruction with a synthetic breast implant or reconstruction using your own tissue to rebuild your breast. These operations can be performed at the time of your mastectomy or at a later date.

· Reconstruction with implants. Using artificial materials to reconstruct your breast involves implanting a silicone shell filled with either silicone gel or salt water (saline). If you don't have enough muscle and skin to cover an implant, your doctor may use a tissue expander. This is an empty implant shell that inflates as fluid is injected. It's placed under your skin and muscle, and your doctor gradually fills it with fluid — usually over a period of several months. When your muscle and skin have stretched enough, the expander is removed and replaced with a permanent implant. Recovery may take several weeks. In general, an implant makes your breast firmer than a normal breast. Implants may cause pain, swelling, bruising, tenderness or infection. And they do age over time, requiring replacement. There is also a long-term possibility of rupture, deflation, contracture, hardening and shifting. 

· Reconstruction with a tissue flap. Known as a transverse rectus abdominis myocutaneous (TRAM) flap, this surgery reconstructs your breast using tissue, including fat and muscle, from your abdomen. Sometimes your surgeon may also use tissue from your back or buttocks. Because the procedure is fairly complicated, recovery may take six to eight weeks. You may also need future adjustments to the breast. Complications include the risk of infection and tissue death. If you have little body fat, this type of reconstruction may not be an option for you. On the other hand, a breast reconstructed from your own tissue doesn't seem to interfere with the detection of tumors. It is also permanent and has the look and feel of a normal breast. 

· Deep inferior epigastric perforator (DIEP) reconstruction. In this procedure, fat tissue from your abdomen is used to create a natural-looking breast. But because your abdominal muscles are left intact, you're less likely to experience complications than you are with traditional breast reconstruction. You may also have less pain, and your healing time may be reduced. Active women, in particular, tend to opt for this procedure because it maintains the abdominal wall muscles. 

· Reconstruction of your nipple and areola. After initial surgery with either tissue transfer or an implant, you may have further surgery to make a nipple and areola. Using tissue from elsewhere in your body, your surgeon first creates a small mound to resemble a nipple. He or she may then tattoo the skin around the nipple to create an areola. Your surgeon may also take a skin graft from elsewhere on your body, place it around the reconstructed nipple to slightly raise the skin and then tattoo the skin graft. 

Radiation therapy

Radiation therapy uses high-energy X-rays to kill cancer cells and shrink tumors. It's administered by a radiation oncologist at a radiation center. In general, radiation is the standard of care following a lumpectomy for both invasive and noninvasive breast cancer. Oncologists are also likely to recommend radiation following a mastectomy for a large tumor that has spread to more than four lymph nodes in your armpit.

Radiation is usually started three to four weeks after surgery. You'll typically receive treatment five days a week for five to six consecutive weeks. The treatments are painless and are similar to getting an X-ray. Each takes about 30 minutes. The effects are cumulative, however, and you may become quite tired toward the end of the series. Your breast may be pink, puffy and somewhat tender, as if it had been sunburned.

In a small percentage of women, more serious problems may occur, including arm swelling, damage to the lungs, heart or nerves, or a change in the appearance and consistency of breast tissue. Radiation therapy also makes it somewhat more likely that you'll develop another tumor. For these reasons, it's important to learn about the risks and benefits of radiation therapy when deciding between lumpectomy and mastectomy. You may also want to talk to a radiation oncologist about clinical trials investigating shorter courses of radiation.

Chemotherapy
Chemotherapy uses drugs to destroy cancer cells. Your doctor may recommend chemotherapy following surgery to kill any cancer cells that may have spread out-side your breast. Treatment often involves receiving two or more drugs in different combinations. These may be administered intravenously, in pill form or both. You may have between four and eight treatments spread over three to six months.

For many women, chemotherapy can feel like another illness. The side effects may include hair loss, nausea, vomiting and fatigue. These occur because chemotherapy affects healthy cells — especially fast-growing cells in your digestive tract, hair and bone marrow — as well as cancerous ones. Not everyone has side effects, however, and there are now better ways to control some of them.

New drugs can help prevent or reduce nausea, for example. Relaxation techniques, including guided imagery, meditation and deep breathing, also may help. In addition, exercise has been shown to be effective in reducing fatigue caused by chemotherapy.

One side effect for which no treatment exists is "chemobrain," the common term for cognitive changes that occur during and after cancer treatment. Women undergoing adjuvant chemotherapy for breast cancer were the first to call attention to this problem. Since then, researchers have found that chemotherapy can affect your cognitive abilities in a number of ways, including:

· Word finding. You might find yourself reaching for the right word in conversation. 

· Memory. You might experience short-term memory lapses, such as not remembering where you put your keys or what you were supposed to buy at the store. 

· Multitasking. Many jobs require you to manage multiple tasks during the day. Multitasking is important at work as well as at home — for example, talking with your kids and making dinner at the same time. Chemotherapy may affect how well you're able to perform multiple tasks at once. 

· Learning. It might take longer to learn new things. For example, you might find you need to read paragraphs over a few times before you really grasp the content. 

· Processing speed. It might take you longer to do tasks that were once quick and easy for you. 

Up to one-third of people undergoing cancer treatment will experience cognitive impairment, though some studies report that at least half the participants have memory problems. Memory changes often continue for at least a year or two after your treatment and may last longer.

Premature menopause and infertility also are potential side effects of chemotherapy. The older you are when you begin treatment, the more likely you are to develop these problems. In rare cases, certain chemotherapy medications may lead to cancer of the white blood cells (acute myeloid leukemia) — often years after treatment ends.

Hormone therapy

Hormone therapy is most often used to treat women with advanced (meta-static) breast cancer or as an adjuvant treatment — a therapy that seeks to prevent a recurrence of cancer — for women diagnosed with early-stage estrogen receptor positive cancer. Estrogen receptor positive cancer means that estrogen or proge-sterone might encourage the growth of breast cancer cells in your body. Normally, estrogen and progesterone bind to certain sites in your breast and in other parts of your body. But during this treatment, a hormonal medication binds to these sites instead and prevents estrogen from reaching them. This may help destroy cancer cells that have spread or reduce the chances that your cancer will recur.

Medications that reduce the effect of estrogen in your body include:

· Tamoxifen (Nolvadex). This is a synthetic hormone belonging to a class of drugs known as selective estrogen receptor modulators (SERMs). It's used as a treatment for women with hormone-sensitive metastatic breast cancer, as an adjuvant therapy for women with early-stage estrogen receptor positive breast , and as a preventive agent in high-risk women. You take tamoxifen daily, in pill form, for up to five years. It may reduce the risk of recurrence of breast cancer and is less toxic than most anticancer drugs. But tamoxifen isn't trouble-free. Women taking tamoxifen may experience menopausal symptoms such as night sweats, hot flashes, and vaginal itch, discharge or dryness. Less common but potentially life-threatening side effects also can occur. These include blood clots in your lungs (pulmonary embolism) and legs (deep vein thrombosis) and endometrial cancer. Older women, especially those with other medical conditions, may be at greater risk of these side effects than are younger women. In addition, some studies have shown that side effects of systemic adjuvant therapies — chemotherapy and tamoxifen — may be more long-term than originally thought. 

· Aromatase inhibitors. This class of drugs, which includes anastrozole (Arimidex), letrozole (Femara) and exemestane (Aromasin), blocks the conversion of a hormonal substance (androstenedione) into estrogen. The substance occurs in fat, adrenal gland and ovarian tissues. In a series of clinical trials conducted over several years, the three aromatase inhibitors were tested in various settings. In all cases, women receiving aromatase inhibitors fared better than did those receiving tamoxifen, and the benefits continued even after treatment ended. Women treated with aromatase inhibitors also had a lower incidence of blood clots and endometrial cancer than women taking tamoxifen did. To date, the primary drawback of aromatase inhibitors is an increased risk of osteoporosis. But although some experts recommend that aromatase inhibitors replace tamoxifen as the primary adjuvant treatment for post-menopausal women with breast cancer promoted by estrogen, others urge caution. The main question seems to be whether women should take tamoxifen first and then switch to an aromatase inhibitor or simply take an aromatase inhibitor from the start. More research will likely be needed to answer these and other questions about adjuvant therapies. 

Biological therapy

Sometimes called biological response modifier or immunotherapy, this treatment tries to stimulate your body's immune system to fight cancer. Using substances produced by the body or similar substances made in a laboratory, biological therapy seeks to enhance your body's natural defenses against specific diseases. Many of these therapies are experimental and available only in clinical trials. One medication, trastuzumab (Herceptin), is a monoclonal antibody — a substance produced in a laboratory by mixing cells — that's available for treating certain advanced cases of breast cancer. Herceptin is effective against tumors that produce excess amounts of a protein called HER-2.

Clinical trials

A number of new approaches to treating cancer are being studied. The emphasis is on methods that can successfully treat women or extend their survival with minimal side effects. Among these are drugs that block the biochemical switches that cause normal cells to turn cancerous. In addition, a procedure known as anti-angiogenesis — which targets the blood vessels that supply nutrients to cancer cells — is also being studied.

Of particular interest to both women and their doctors are methods of removing breast cancer without actually cutting into or removing the breast. Nonsurgical methods being studied include techniques that use heat or cold to kill cancer cells deep within the breast, leaving only minimal scars.

One of the most researched techniques, radiofrequency ablation, uses ultrasound to locate the tumor. Then a metal probe about the size of a toothpick is inserted into the tumor where it creates heat that destroys cancer cells. In early tests, the procedure has proved successful. Still, not all women would be candidates for the procedure if it eventually were approved for widespread use.

CHAPTER 13. BREAST CANCER SCREENING AND PREVENTION
Screening

Screening - looking for evidence of disease before symptoms appear - is the key to finding breast cancer in its early, treatable stages. Depending on your age and risk factors, screening may include breast self-examination, examination by your nurse or doctor (clinical breast exam), mammograms (mammography) or other tests.

Breast self-examination (BSE)

For years, women have been advised to examine their breasts on a monthly basis starting around age 20. The hope was that by becoming proficient at breast self-examination and familiar with the usual appearance and feel of their breasts, women would be able to detect early signs of cancer.

But some studies have shown that teaching women to perform breast self-exams may not accomplish this goal. A large, randomized clinical study in Shanghai, China, for example, concluded that breast self-exams don't actually reduce the number of deaths from breast cancer. In addition, the study found that women who perform regular breast self-exams may be more likely to undergo unnecessary biopsies after finding breast lumps.

In addition, a Canadian task force reviewed all the studies addressing the role of BSE in reducing breast cancer deaths, and found the evidence supporting the effectiveness of BSE to be inadequate. For these and other reasons, the American Cancer Society changed its recommendations on breast self-examination, stating that the procedure should be considered an option, rather than a requirement, for most women.

The new guidelines emphasize breast health awareness instead of a strict series of monthly self-exams. Although the guidelines don't say you shouldn't perform the exams, the importance of self-exams has been replaced by a general need to become more familiar with your breasts. If you'd like to continue performing breast self-exams, ask your doctor to review your technique.

Clinical breast exam

Unless you have a family history of cancer or other factors that place you at high risk, the American Cancer Society recommends having clinical breast exams once every three years until age 40. After that, the American Cancer Society recommends having a yearly clinical exam.

During this exam, your doctor examines your breasts for lumps or other changes. He or she may be able to feel lumps you miss when you examine your own breasts and will also look for enlarged lymph nodes in your armpit (axilla).

Mammogram
A mammogram, which uses a series of X-rays to show images of your breast tissue, is currently the best imaging technique for detecting tumors before you or your doctor can feel them. For that reason, the American Cancer Society has long recommended screening mammography for all women over 40.

Yet mammograms aren't perfect. A certain percentage of breast cancers — sometimes even lumps you can feel — don't show up on X-rays (false-negative result). The rate is higher for women in their 40s. That's because women of this age and younger tend to have denser breasts, making it more difficult to distinguish abnormal from normal tissue.

At other times, mammograms may indicate a problem when none exists (false-positive result). This can lead to unnecessary biopsies, to fear and anxiety, and to increased health care costs. The skill and experience of the radiologist reading the mammogram also have a significant effect on the accuracy of the test results. In spite of these drawbacks, however, most experts agree that all eligible women should be screened.

In May 2003, the American Cancer Society issued updated guidelines on breast cancer screening, strongly reaffirming its recommendation that women 40 and older have annual mammograms. In 2004, the National Cancer Institute issued a report saying that women older than 50 may need mammograms only every other year, but that younger women, beginning at age 40, are likely to benefit from annual exams.

Additional American Cancer Society screening guidelines include the following:

· If you're in your 20s or 30s, have a clinical breast exam every three years, and have one annually if you're 40 or older. 

· Know how your breasts normally feel and report any changes to your doctor. Starting in your 20s, breast self-examination is an option. 

· If you're at greater risk of breast cancer because of your family history, genetic makeup, past breast cancer or other significant risk factors, talk with your doctor. You may benefit from more frequent exams, earlier mammography or additional tests. 

During a mammogram, your breasts are compressed between plastic plates while a radiology technician takes the X-rays. The whole procedure should take less than 30 minutes. You may find mammography somewhat uncomfortable. If you have too much discomfort, inform the technician. If you have tender breasts, schedule your mammogram for a time after your menstrual period. Avoiding caffeine for two days before the test may help reduce breast tenderness.

Also available at some mammography centers is a soft, single-use, foam pad that can be placed on the surface of the compression plates of the mammography machine, making the test kinder and gentler. The pad doesn't interfere with the image quality of the mammogram.

If possible, try to schedule your mammogram around the same time as your annual clinical exam. That way the radiologist can specifically look at any changes your doctor may discover.

Most important, don't let a lack of health insurance keep you from having regular mammograms. Many state health departments and Planned Parenthood clinics offer low-cost or free screenings. So does the ENCOREplus program, available through many YWCAs.

Other screening tests
· Computer-aided detection (CAD). In traditional mammography, your X-rays are reviewed by a radiologist, whose skill and experience play a large part in determining the accuracy of the test results. In CAD, a computer scans your mammogram after a radiologist has reviewed it. CAD identifies more suspicious areas on the mammogram, but many of these areas may later prove to be normal. Still, using mammography andCAD together may increase the cancer detection rate. 

· Digital mammography. In this procedure, an electronic process is used to collect and display X-ray images on a computer screen. This allows your radiologist to alter contrast and darkness, making it easier to identify subtle differences in tissue. In addition, the images can be transmitted electronically, so women who live in remote areas can have their mammograms read by an expert who is based elsewhere. Because it's not yet known whether digital mammography is more accurate or effective than conventional mammography, the procedure is undergoing further investigation. 

· Magnetic resonance imaging (MRI). This technique uses a magnet linked to a computer to take pictures of the interior of your breast. Although not used for routine screening, MRI can reveal tumors that are too small to detect through physical exams or are difficult to see on conventional mammograms. Some centers may use MRI as an additional screening tool for high-risk women who have dense breast tissue on a mammogram. MRI isn't recommended for routine screening because it has a high rate of false-positive results, leading to unnecessary anxiety and biopsies. It's also expensive, not readily available and requires radiology experts who can interpret the images and findings appropriately. 

· Ductal lavage. In this procedure, your doctor inserts a tiny, flexible tube (catheter) into the lining of a duct in your breast — the site where most cancers originate — and withdraws a sample of cells. The cells are then examined for precancerous changes that might eventually lead to disease. These changes show up long before tumors can be detected on a mammogram. But because ductal lavage is a new procedure, many unknowns remain, including the rate of false-negative results, the exact location in the breast of abnormal cells and whether those cells will necessarily lead to cancer. Clinical trials are being conducted to help find the answers to these questions. In the meantime, it isn't recommended as a screening tool for high-risk women. And because it's considered experimental, many insurers don't cover the procedure. If you have an interest in or questions about the procedure, talk to your doctor. 

· Breast ultrasound (ultrasonography). Your doctor may use this technique to evaluate an abnormality seen on a mammogram or found during a clinical exam. Ultrasound uses sound waves to form images of structures deep within the body. Because it doesn't use X-rays, ultrasound is a safe diagnostic tool that can help determine whether an area of concern is a cyst or solid tissue. But breast ultrasound isn't used for routine screening because it has a high rate of false-positive results — finding problems where none exist.

·  Molecular breast imaging (MBI). This experimental technique tracks the movement of a radioactive isotope that's taken up by breast tissue and especially by tumors. A special camera shows images of your breast and picks up the isotope signals. In preliminary studies, MBI found small tumors that both mammography and ultrasound missed, and because the procedure uses lighter compression, it may be more comfortable than mammography is. On the downside, the MBI takes time — about 40 to 50 minutes as opposed to 15 minutes for a mammogram — and requires that you be injected with a radioactive isotope. It's also not yet clear how any abnormal findings could be biopsied. Studies of MBI are ongoing.
Prevention

Clinical exams and mammography won't prevent breast cancer. But these important procedures can help detect cancer in its earliest stages. The sooner you receive a diagnosis, the more options you have, the more effective your treatment and the better your overall prognosis.

In most cases, doctors don't know what causes breast cancer. The number of tumors associated with a mutation in the breast cancer gene is small — about 10 percent to 15 percent. That's why research is focusing on newer measures you can take that may help reduce your risk. Following are some suggestions to reduce your risk:

· Ask your doctor about aspirin. Taking an aspirin just once a week may help protect against breast cancer. A study published in the "Journal of the American Medical Association" in May 2004 found that women who had had breast cancer and took aspirin once a week for six months or longer were 20 percent less likely to develop breast cancer than were women who didn't take the drug. Women who took a daily aspirin had an even greater reduction in risk. Regular use of ibuprofen (Advil, Motrin, others) also seems to help protect against breast cancer, but not as effectively as aspirin. These are retrospective studies, however, and other types of studies are needed to determine whether aspirin and other anti-inflammatory drugs are truly beneficial. What's more, aspirin and ibuprofen are effective only against breast cancers that have receptors for the female hormones estrogen and progesterone, which are known to stimulate tumor growth. The drugs may work by reducing estrogen levels in your body and breast tissue. They do this by blocking a hormone-like substance (prostaglandin) that's needed to activate an enzyme (aromatase activity) important in the synthesis of estrogen.

Be sure to talk to your doctor before you start taking aspirin as a preventive measure. When used for long periods of time, aspirin can cause serious side effects including stomach irritation, bleeding and ulcers, bleeding in the intestinal and urinary tracts, and hemorrhagic stroke. In general, you're not a candidate for aspirin therapy if you have a history of ulcers, liver or kidney disease, bleeding disorders, or gastrointestinal bleeding.

· Limit alcohol. A strong link exists between alcohol consumption and breast cancer. As little as 10 grams of alcohol a day — an average drink contains about 15 grams of alcohol — may increase your lifetime risk of breast cancer by 10 percent. The type of alcohol consumed — wine, beer or mixed drinks — seems to make no difference. To help protect against breast cancer, limit the amount of alcohol you drink to less than one drink a day or avoid alcohol completely. 

· Maintain a healthy weight. There's a clear link between obesity — weighing more than is appropriate for your age and height — and breast cancer. This is even more true if you gain the weight later in life, particularly after menopause. 

· Discuss long-term hormone therapy with your doctor. The Women's Health Initiative study of 2002 raised concerns about the use of hormone therapy for symptoms of menopause. Among other problems, long-term treatment with estrogen-progestin combinations such as those found in the drug Prempro increased the risk of breast cancer. If you're taking hormone therapy, consider your options with your doctor. You may be able to manage your menopausal symptoms with exercise, dietary changes and nonhormonal therapies that have been shown to provide some relief. If none of these work for you, you may decide that the benefits of short-term therapy outweigh the risks. In that case, your doctor will encourage you to use the lowest dose of hormone therapy for the shortest period of time. 

· Stay physically active. The Nurses' Health Study, a long-term study of more than 120,000 female nurses, found that women who exercised for at least one hour a day reduced their breast cancer risk by 18 percent. Those who exercised for 30 minutes every day reduced their risk by 10 percent. Walking was found to be as effective as more vigorous types of exercise. Other studies have shown that women who exercise consistently for at least 10 years of life — whether in adolescence or adulthood — can cut their risk of cancer by a large margin. In addition, experts now think that young women who routinely exercise even a few hours a week during their teenage years can significantly reduce their risk of breast cancer later in life. Exercise can also help postmenopausal women cut their risk by reducing fat cells, which continue to produce estrogen after menopause. No matter what your age, a good place to start is to aim for at least 30 minutes of exercise on most days. If you haven't been active before, start out slowly and work up gradually. Try to include weight-bearing exercises such as walking, jogging or dancing. These have the added benefit of keeping your bones strong. 

· Eat foods high in fiber. Try to increase the amount of fiber you eat to between 20 and 30 grams daily — about twice that in an average American diet. Among its many health benefits, fiber may help reduce the amount of circulating estrogen in your body. Foods high in fiber include fresh fruits and vegetables and whole grains. 

· Consider limiting fat in your diet. Results from the Women's Health Initiative low-fat diet study suggest a slight decrease in risk of invasive breast cancer for women who eat a low-fat diet. But the effect is modest at best. However, by reducing the amount of fat in your diet, you may decrease your risk of other diseases, such as diabetes, cardiovascular disease and stroke. And a low-fat diet may protect against breast cancer in another way if it helps you maintain a healthy weight — another factor in breast cancer risk. For a protective benefit, limit fat intake to less than 35 percent of your daily calories and restrict foods high in saturated fat. 

· Emphasize olive oil. When it comes to protecting you from cancer, all oils are not created equal. Oleic acid, the main component of olive oil, appears both to suppress the action of the most important oncogene in breast cancer and to increase the effectiveness of the drug Herceptin. 

· Eat plenty of fruits and vegetables. Fruits and vegetables contain vitamins, minerals and antioxidants that can help protect you from cancer. The American Cancer Society recommends five or more servings of fruits and vegetables every day. Look for deep green and dark yellow or orange fruits and vegetables, such as Swiss chard, bok choy, spinach, cantaloupe, mango, acorn or butternut squash, and sweet potatoes. Especially emphasize broccoli and brussels sprouts, which contain a chemical called sulforaphane that may hinder the growth of breast cancer cells. Lycopene, a nutrient found in tomatoes and other red fruits and vegetables such as strawberries and red bell peppers, also may be a powerful anticancer chemical. 

· Avoid exposure to pesticides. The molecular structure of some pesticides closely resembles that of estrogen. This means they may attach to receptor sites in your body. Although studies have not found a definite link between most pesticides and breast cancer, it is known that women with elevated levels of pesticides in their breast tissue have a greater breast cancer risk. 

· Avoid unnecessary antibiotic use. The results of a large-scale study published in the Feb. 18, 2004, issue of the "Journal of the American Medical Association" found a correlation between antibiotic use and breast cancer. The longer antibiotics were used, the greater the risk. Researchers caution, however, that other factors, such as underlying illness or a weakened immune system, rather than antibiotics themselves may account for the elevated cancer risk. At the same time, taking antibiotics when they're not needed can lead to drug-resistant strains of bacteria, a serious and growing problem. 

New directions in research

Scientists are investigating a number of potential preventive therapies for breast cancer, including:

· Retinoids. Natural or synthetic forms of vitamin A (retinoids) may have the ability to destroy or inhibit the growth of cancer cells. Unlike other experimental therapies, retinoids may be effective in premenopausal women and in those whose tumors aren't estrogen-positive. Research is ongoing. 

· Flaxseed. Phytoestrogens are naturally occurring compounds that lower circulating estrogens in your body. Flaxseed is particularly high in one phytoestrogen, lignan, which appears to decrease estrogen production and which may inhibit the growth of breast cancer tumors. 

TESTS

1. Specify treatment of the breast cancer patient with metastases in right scapula, stage IV, Т2N2М1:
a. Operative treatment
b. Radiation therapy
c. Polychemotherapy
d. Out-patient symptomatic therapy
e. Hormonetherapy
2. The hormonetherapy in thyroid cancer is spent by a:
a. Tamoxifenum
b. Hexestrol
c. Thyreoidinum
d. Estrogen
e. Parathormone
3. In thyroid cancer with metastases in lymph nodes of a neck and a stenosis of a trachea it is necessary:
a. Radiation therapy
b. Chemotherapy
c. Vanakh operation
d. Tracheostomy
e. Krayl operation 
4. At what clinical form of thyroid cancer, metastases in regional lymph nodes appear earlier, than a primary tumor
a. Strum-like
b. Thyroiditis-like
c. Pseudo-inflammatory
d. Nodal
e. Hidden

5. Character of complications arising at excision of parathyroid glands 
a. Convulsive syndrome
b. Anemia
c. Fervescence
d. Feverish syndrome
e. Myxedema
6. At what morphological form of thyroid cancer, the radioiodine is actively deposited
a. Adenocarcinoma
b. Undifferentiated
c. Follicular
d. Squamous cell
e. Solid with an amyloidosis
7. The basic method of diagnostics of thyroid cancer 
a. Collecting of the anamnesis
b. Palpation
c. Puncture of the gland
d. Radiological methods
e. Lymphography
8. Low survival rate at elderly, sick by a thyroid cancer it is bound with
a. Prevalence of low-differentiated forms
b. Depression of the general immunity
c. Hormonal involution of an organism
d. Character of a diet
e. Accompanying diseases
9. Specify volume of operation in case of thyroid cancer in isthmus
a. Subtotal resection
b. Enucleation of a tumor
c. Hemithyroidectomy
d. Thyroidectomy
10.  At scanning of follicular thyroid cancer it is characteristic:
a. In the form of the hot center
b. In the form of the cold center
c. Diffuse filling
d. Diffuse depression of accumulation
e. There are no changes
11.  Leading method of verification of lower lip cancer in an out-patient department
a. Lymphography
b. Sonography
c. Biopsy
d. Palpation
e. Pharyngoscope
12.  Methods of treatment of a focal dyskeratosis of a lower lip
a. Sanation of an oral cavity
b. Refusal of smoking
c. Introspection
d. Ointment applications
e. Operative or radiation treatment
13.  The lower lip cancer is more often in the age:
a. 20-30 years
b. 30-40
c. 50-60
d. 40-50
e. After 60
14.  Treatment plan in case of relapse of a cancer of lower lip
a. Excisingof the relapse
b. Cryotherapy
c. Chemotherapy
d. Resection of a lower lip with a plastic surgery
e. Dressing of external carotids
15.  The lower lip cancer basically metastasizes 
a. Hematogenicly
b. By implantation
c. Perineurally
d. Admixed
e. Lymphogenously
16.  What tactics should be applied at germination of lower lip cancer in a mandible with metastases in neck lymph nodes
a. palliative EBRT
b. Chemotherapy
c. Combined treatment
d. Cryotherapy
e. Symptomatic therapy
17.  The lower lip cancer appears more often in case of: 
a. Greasing by a cream
b. Influence of ultra-violet radiation, microtraumas, smoking
c. Use of lipstick
d. Contact to mineral oil
e. Catarrhal diseases
18.  For Minz's disease it is characteristic
a. Bloody allocation
b. Mastalgia
c. Presence of a tumor
d. Presence of an edema and a hyperemia
e. Nipple deformation
19.  Regional metastases in breast cancer of internal quadrants are lymph nodes:
a. Axillary
b. Supraclavicular
c. Inguinal
d. Parasternal
e. Mediastinal
20.  Regional metastases in breast cancer of external quadrants are lymph nodes:
a. Cervical
b. axillary
c. Supraclavicular
d. Parasternal
e. paraaоrtal
21.  Volume of operation in case of intraductal papilloma of a mammary gland
a. Radical mastectomy
b. Simple mastectomy
c. Sectoral resection
d. Sectoral radical resection
e. Payty operation
22.  Specify a treatment plan of a nodal breast cancer, III stage
a. Radio-surgical
b. EBRT + radical mastectomy + PCT
c. Chemohormonetherapy
d. Chemoradiation therapy
e. Laserotherapy
23.  Method of treatment of an advanced breast carcinoma
a. Combined
b. Complex
c. Palliative
d. Targeted symptomatic
e. Surgical
24.  Pathognomonic signs of a fibroadenoma of a mammary gland
a. Tuberous tumor
b. Tumor not mobile in a tissue of a gland
c. Painless, smooth, mobile formation
d. Tumor without precise borders
e. Morbid inspissation
25.  For Pedget breast cancer it is characteristic
a. Presence of inspissation
b. Mastalgia
c. Nipple allocation
d. Nipple deformation and ulceration
e. Edema and hyperemia of a mammary gland
26.  That does not concern to a diffuse breast cancer
a. Hydropic-infiltrative cancer
b. Testaceous
c. Erysipelas-like

d. Mastitis-like
e. Pedget cancer
27.  To tumors of the mammary glands that are not having precise borders concerns
a. Cyst
b. Fibroadenoma
c. Nodal mastopathy
d. Cancer
e. Intraductal papilloma
28.  Presence of a breast tumor up to 2 cm with a single axillary lymph node concerns to a following stage 
a. I (Т1N0M0)
b. II (Т2N0M0)
c. II (Т2N1M0)
d. III (Т1N2M0)
e. II (Т1N1M0)
29.  Specify the anatomic form of a breast cancer in the patient: the right mammary gland is reduced in size, fixed to a thoracal wall, the skin is pigmented and covered by flakes; a conglomerate of lymph nodes
a. Diffuse mastopathy
b. Erysipelas-like cancer
c. Mastitis-like cancer
d. Pedget cancer
e. Testaceous cancer
30.  Specify a stage of disease in the patient of a nodal breast cancer up to 2 cm, a conglomerate of lymph nodes in axillary area 
a. I (Т1N0M0)
b. II (Т1N1M0)
c. III (Т1N3M0)
d. III (Т2N2M0)
e. III (Т1N2M0)
ANSWERS

1 – b                  2 - c

3 – d                 4 - e

5 – a                 6 - c

7 – c                 8 - a

9 – a               10 - b

11 – c             12 - e

13 – c             14 - d

15 – e             16 - a

17 – b             18 - a

19 – d             20 - b

21 – c             22 - b

23 – d             24 - c

25 – d             26 - e

27 – d             28 - e

29 – e             30 – e
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