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Lymphoma





Lymphoma is a cancer that develops in the white blood cells of the lymphatic system. Symptoms may include enlarged lymph nodes, unexplained weight loss, fatigue, night sweats and shortness of breath, cough or trouble breathing.


Your doctor will perform a physical exam and may order blood tests or lymph node biopsy to help evaluate your condition. If lymphoma is diagnosed, bone marrow aspiration and biopsy, lumbar puncture, chest x-ray, body CT, PET, bone scan, body MRI or abdominal ultrasound may be used to look for enlarged lymph nodes throughout the body and determine whether the lymphoma has spread. Treatment depends on the type and stage of the lymphoma as well as your age and overall health. Some types of lymphoma may only require monitoring while others may require chemotherapy, radiation therapy, radioimmunotherapy, biologic therapy or stem cell transplant.
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    What is lymphoma?

    Lymphoma is a cancer that develops in the white blood cells (lymphocytes) of the lymphatic system, which is part of the body's immune system.

The lymphatic system includes a network of small channels similar to blood vessels that circulate fluid (called lymph), lymph nodes (also called glands), bone marrow and several organs including the spleen, all of which are made up of lymphocytes. 

There are two major types of lymphoma: Hodgkin (HL) and non-Hodgkin (NHL), each of which has several subtypes. Hodgkin lymphoma—also known as Hodgkin's disease—is far less common than non-Hodgkin lymphoma.

Individual lymphomas differ in how they behave, spread and respond to treatment. The type of lymphoma is determined by examining some of the cancer cells under a microscope. When an abnormal cell called a Reed-Sternberg cell is present, the lymphoma is classified as Hodgkin. When it is not present, the cancer is classified as non-Hodgkin. 

Symptoms of lymphoma may include:

	enlarged lymph nodes in the neck, armpits or groin
	unexplained weight loss 
	fever
	drenching night sweats
	generalized itching 
	fatigue 
	loss of appetite
	coughing or trouble breathing
	pain in the abdomen, chest or bones
	swollen abdomen
	feeling full after only a small amount of food
	shortness of breath or cough
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    How is lymphoma diagnosed and evaluated?

    Your primary doctor will begin by asking you about your medical history and symptoms and perform a physical exam. Your doctor may also order one or more of the following tests.


Blood tests: The number of white blood cells, platelets and red blood cells may become low when lymphoma spreads to the bone marrow. Blood test results help determine how the liver and kidneys are functioning.

Lymph Node Biopsy: A procedure in which a portion of or an entire lymph node is surgically removed so it can be examined under a microscope to look for the presence of lymphoma cells. Occasionally, a needle biopsy may be sufficient to make a diagnosis. Other laboratory tests may be performed on the biopsy sample, including molecular genetic tests.

Bone marrow aspiration and biopsy: A surgical procedure in which a thin, hollow needle is inserted into the hip bone to remove a small amount of liquid bone marrow so it can be analyzed under a microscope. This procedure is typically performed after lymphoma has been diagnosed to help determine if the disease has spread to the bone marrow. See the Biopsy page for more information.

Lumbar puncture (spinal tap): A minimally invasive test that involves the removal of a small amount of cerebrospinal fluid (CSF)—the fluid that surrounds the brain and spinal cord—so it can be analyzed for the presence of lymphoma cells. This test is typically only performed for certain types of lymphoma or if the patient has symptoms that suggest the lymphoma may have reached the brain.

Chest x-ray: A chest x-ray is used to look for enlarged lymph nodes. 

Body CT: A CT of the body is used to detect enlarged lymph nodes or organs and abnormalities in the abdomen, pelvis, chest, head and neck.

In some cases, CT may be used to guide a biopsy needle precisely into a suspicious area so that a tissue sample can be removed and examined under a microscope. This procedure is called a CT-guided needle biopsy.

PET scan: A PET scan, which uses a small amount of radioactive material, can help show if an enlarged lymph node is cancerous and detect cancer cells throughout the body that may not be seen on a CT scan. Some patients with lymphoma undergo PET scanning after receiving therapy to determine if the cancer is responding to treatment. A PET scan is combined with a CT or MRI scan to provide highly detailed views of the body.

Bone scan: In a bone scan, a radioactive isotope called technetium-99m is injected into a vein and travels to damaged areas of bone. This test is typically performed if the patient is having bone pain or other tests suggest lymphoma has traveled to the bone. 

MRI: An MRI scan is helpful in detecting lymphoma that has spread to the spinal cord or brain. It can be helpful in other areas of the body as well, such as the head and neck area.

Abdominal ultrasound: Abdominal ultrasound may be used to examine enlarged lymph nodes, especially in the abdomen. Ultrasound is also used to image the abdominal organs and kidneys, which may be affected by enlarged lymph nodes.



Women should always inform their physician or x-ray technologist if there is any possibility that they are pregnant. For pregnant women with lymphoma, MRI and ultrasound may be used to stage the disease while protecting the fetus from harmful radiation. See the Safety page for more information about pregnancy and radiation.
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    How is lymphoma treated?

    Treatment options are based on the type and stage of lymphoma and the age and overall health of the patient. For some types of lymphoma, if the disease is advanced but slow-growing (indolent), a wait-and-see approach may be an option. When treatment is required for lymphoma, one or more of the following therapies may be used.


Chemotherapy: Chemotherapy, used alone or in combination with radiation therapy, is one of the main methods of treatment for lymphoma. It involves the use of cancer-killing drugs that are given by mouth or injection. 

CNS prophylaxis, in which chemotherapy is injected into the spinal column through a lumbar puncture, may be used to treat certain types of non-Hodgkin lymphoma that have spread to the brain or are at high risk for such spread. In addition, steroid drugs may be used to relieve swelling and inflammation.

Radiation therapy: Radiation therapy uses high-energy radiation to shrink tumors and kill cancer cells. Patients with lymphoma may be treated with external beam therapy in which beams of high energy x-rays are generated by a machine outside the patient and directed at the tumor and cancerous lymph nodes. External beam therapy may be used alone or in combination with chemotherapy. 

Monoclonal antibody therapy (also called targeted therapy): This is a treatment involving laboratory-produced molecules called monoclonal antibodies that are engineered to recognize and bind to the surface of cancer cells. Monoclonal antibodies mimic naturally produced antibodies in the body that attack invading foreign substances, such as bacteria and viruses. Monoclonal antibodies may be combined with a chemotherapy drug or radioactive material, allowing the antibody to deliver a direct dose of the cancer-killing agent to the cancer cell. 

Two common monoclonal antibodies used for lymphoma are:

	Rituximab®, a monoclonal antibody designed to seek out and lock onto the protein receptor (CD20) found on a specific type of lymphocyte (B cells), which causes the lymphoma cell to die. This treatment is used for many patients with "B-cell" lymphoma and may be combined with chemotherapy and/or radiation therapy. 
	Brentuximab vedotin (Adcetris®), which combines a chemotherapy drug with a monoclonal antibody that attaches to a specific molecule (CD30) on the surface of Hodgkin disease cells and some other types of lymphoma.


Radioimmunotherapy (also called radiolabeled monoclonal antibody therapy): This therapy pairs a monoclonal antibody with a radioactive material, such as Yttrium-90 with Ibritumomab Tiuxetan (Zevalin®). The radiolabeled monoclonal antibody travels to and binds to cancer cells, allowing a high dose of radiation to be delivered directly to the tumor.

Biologic therapy: This treatment involves natural or laboratory-made substances designed to boost, direct or restore the body's natural defenses against cancer, or to interfere with specific biologic pathways within the lymphoma cells. Interferon is one type of biologic therapy that affects the division of cancer cells and can slow tumor growth. Lenalidomide and ibrutinib are examples of agents that interfere with metabolic pathways within the lymphoma cells.

Stem cell transplant: In this treatment, diseased bone marrow is replaced with the patient's own healthy stem cells (called autologous) or the stem cells of a donor (called allogeneic) in order to help new bone marrow grow. A stem cell transplant may be an option if lymphoma returns after treatment. Patients undergoing a stem cell transplant may first receive whole-body external beam radiation along with high-dose chemotherapy to eliminate as many lymphoma cells as possible throughout the body. 
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    Please note

RadiologyInfo.org is not a medical facility. Please contact your physician with specific medical questions or for a referral to a radiologist or other physician. To locate a medical imaging or radiation oncology provider in your community, you can search the ACR-accredited facilities database.


This website does not provide cost information. The costs for specific medical imaging tests, treatments and procedures may vary by geographic region. Discuss the fees associated with your prescribed procedure with your doctor, the medical facility staff and/or your insurance provider to get a better understanding of the possible charges you will incur.

Web page review process: This Web page is reviewed regularly by a physician with expertise in the medical area presented and is further reviewed by committees from the Radiological Society of North America (RSNA) and the American College of Radiology (ACR), comprising physicians with expertise in several radiologic areas.

Outside links: For the convenience of our users, RadiologyInfo.org provides links to relevant websites. RadiologyInfo.org, RSNA and ACR are not responsible for the content contained on the web pages found at these links.
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