Side Effects of Cancer Treatments
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A wide variety of drugs is used to treat cancer. Many of them have side effects, some of them potentially serious
and long-lasting.

One reason that cancer drugs tend to have many/severe side effects is that cancer cells are not very different from
healthy cells. Because of this close similarity, drugs that kill cancer cells frequently also affect normal cells.
Choose a topic from the list below to learn about a particular side-effect and treatments/prevention methods for
that side effect.

Additional psychosocial effects, including depression, are discussed in our section on cancer survivorship.

The National Cancer Institute has produced a concise guide to survivorship that includes suggestions for how to
cope with many of the side effects listed in this section. Get the guide to post-treatment survivorship from the NCI.

Alopecia (hair loss)

Anemia (low red blood cells counts)
Anorexia (Inability to eat)

Blood Clots

Chemotherapy Induced Tissue Damage
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Fatigue

Fertility Problems
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Hand-Foot Syndrome
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Memory and Concentration Problems (Chemo Brain)
Menopausal Symptoms
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Neutropenia
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Pain

Peripherally Inserted Central Line Catheter (PICC)
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Alopecia

Woman with alopecia wearing a bandana.

Alopecia (hair loss) is one of the side effects most commonly associated with chemotherapy. Even though the loss
is not associated with any physical pain or discomfort, hair loss is often one of the most distressing symptoms for

Hair is produced in small pits called
follicles. Chemotherapy kills hair follicle
cells and causes hair loss.

A scalp cooling method to prevent hair loss has been available since the 1970s, but has not been more commonly
used until recently.3 The idea behind scalp cooling is that cooling reduces blood flow to the hair follicles and
prevents chemotherapy from being delivered to that portion of the body.1 The exact procedure and cooling time
varies from hospital to hospital, but generally scalp cooling is used for 30 minutes before chemotherapy and for 90
minutes after the end of the infusion.2 According to a Dutch study examining 1411 patients in the Dutch Scalp
Cooling Registry, about 50% of patients were satisfied enough with the scalp cooling results to wear no head cover.
The large majority of patients in the registry were women with breast cancer and the effectiveness of scalp cooling
largely depended on the type of chemotherapy administered. In this study 94% of patients on docetaxel, were
satisfied enough with the results of scalp cooling to not a wear head cover while only 8% of patients on the TAC
chemotherapy protocol wore no head cover (TAC=docetaxel/Taxotere®, doxorubicin/Adriamycin®,
cyclophosphamide).3 In another Dutch study looking at the cost effectiveness of scalp cooling, scalp cooling
reduced the use of wigs or a head cover by 40%.2

The main side effects of scalp cooling reported by patients were headaches and complaints of uncomfortable cold
sensations.4 Few studies have examined the long-term consequences of scalp cooling. In theory, the treatment
blocks chemotherapy from reaching the covered areas. This cou/d lead to survival of cancer cells ‘hiding’ in
protected areas. In a 2005 review, skin scalp metastases were found in 9 patients out of 2500. This number is very
difficult to interpret because most of the studies were not designed to examine this possible side effect.5

A 2013 review showed no increased scalp metastases in breast cancer patients who used cooling. (new ref) Itis
possible that cancer cells protected by the cooling process could then move to a different part of the body and
begin growing.7

We are not aware of any studies that have been done to examine the effects of scalp cooling on patient survival.

It is important to understand the risks that may be involved in scalp cooling and to thoroughly discuss these
possibilities with your provider before making any decision.

To avoid the negative psychological impact of losing large amounts of hair (or losing clump of hair), many patients
have their hair cut shorter, frequently in stages as treatment progresses. This process allows patients to become
more used to having short hair, and allows people around them to get used to seeing them with less hair. Shorter
hair can also lessen the trauma of hair loss because hair lost while brushing or found on a pillow appears to be less
than if the hair was long. Some patients choose to shave their heads as they get farther into chemotherapy
treatment. No matter how far one chooses to go, making the choice of cutting their hair can give patients a sense
of control over the process.6

Anemia
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Blood cells are formed in our bones. Treatments that kill cancer
cells also kill many cells in the bone marrow. This leads to a
decrease in all types of blood cells, including red blood cells.
Anemia is a reduction of red blood cells.

Anemia

Anemia is a reduction in the number of red blood cells circulating throughout the body. Red blood cells (also known
as erythrocytes) are produced in the bone marrow and contain large amounts of the protein hemoglobin.
Hemoglobin carries oxygen from the lungs to the rest of the body and helps remove carbon dioxide from the body.
The NCCN recommends diagnosing anemia according to hemoglobin levels and considers a hemoglobin count of
10-11 g/dL mild anemia, 8-10 g/dL moderate anemia and less than 8 g/dL severe anemia. 8, 9

Development and Symptoms

Anemia can develop from cancer or the treatments used for cancer. It can have significant effects on treatment
options, patient quality of life and patient survival. Therefore it is important to inform the doctor if any of the
following symptoms are present.10

Unusually pale skin or a hypersensitivity to cold

Dizziness, headaches or mood changes

Shortness of breath or labored breathing

Rapid heartbeat or heart palpitations

Anorexia or indigestion

Menstrual irregularities or loss of libido

Fatigue, including a lack of energy, weakness, difficulty concentrating, irritability, or sleep disturbances

Treatments for anemia include:
Epoetin (EPOGEN® or PROCRIT®)
Darbepoetin (Aranesp®)

Anorexia (Inability to eat)

Anorexia, the loss of one's appetite and the desire to eat, can be caused by several different things. In cancer
patients, the surgery or drugs used to treat the disease can impair eating and lower the appetite. Emotional and
psychosocial factors can also induce anorexia. In some cases the patient may actually not be truly anorexic, they
want to eat, but they are unable to do so. Some things that prevent cancer patients from eating include:

1. Treatment with chemotherapy drugs can cause nausea, making eating difficult.

2. Surgeries that can cause eating to be difficult and/or painful. Surgery to the head/neck may make eating or
swallowing difficult and surgeries to the abdomen or bowels can adversely affect digestion and cause pain to
occur after eating.

3. Tumors themselves can interfere with the normal functioning of digestive organs (stomach, intestines, colon,
pancreas), leading to loss of appetite. Tumors can also cause pain that reduces the appetite of the patient.

4. The anxiety and psycho-social stress associated with a cancer diagnosis and cancer treatment can greatly
impact the desire to enjoy a variety of activities, including eating.11, 12, 13, 14

The treatments for anorexia depend on the source of the problem. More than one approach might be necessary to
fully address the problem. Nutritional supplements can be given to maximize the value of food that is consumed.
Eating frequent small meals may also help.

Nausea associated with cancer chemotherapy can be treated with several different drugs. Learn more about
treatments for nausea.

In severe cases, it might be necessary to feed an anorexic individual through a tube or intravenously. Gastrostomy

tubes (G-tubes) are used to directly place food into the stomach. You can watch a documentary about gastrostomy
tubes further down this page.

Blood Clots

Normal blood contains many things. This includes red blood
cells and cell fragments called platelets. They normally flow
easily through blood vessels.
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In cancer patients, platelets - which work to clot blood -
become activated and form clots inside blood vessels, blocking
blood flow. This can lead to serious damage or death.

Cancer patients are at elevated risk for developing blood clots (also called thrombosis, deep vein thrombosis or
DVT). This is due to several factors including surgery, chemotherapy and effects of the cancer on the clotting
system. The likelihood of developing a clot is also influenced by the individual patients' genetic make-up. The blood
clots can move around the body and get stuck, cutting off the blood flow to critical organs. The movement of a
blood clot is called an embolism. Embolisms can cause disability or even death so it is important to be aware of any
changes in your body that may indicate the presence of a clot. Symptoms vary by the location of the blockage. As
an example, blood clots that migrate to the lungs can cause shortness of breath, anxiety, pain that is often worse
on inhalation, dizziness or even loss of consciousness.15, 16

Treatments exist that are able to reduce the chances that a clot will form and/or treat a clot that forms.16 Many of
these drugs work by reducing unwanted clotting of the blood. Heparin is a natural protein that is used to control
blood clotting. Warfarin is derived from a coumarin, a group of chemicals found in plants.17

Treatments to reduce the risk of blood clots include:

Dalteparin (Fragmin®) This is a form of heparin.

Warfarin (Coumadin®, Jantoven®, Marfarin®)

Chemotherapy Induced Tissue Damage

Many chemotherapy drugs are highly toxic. During intravenous infusion, the drug may enter the area of injection
(infusion) and cause tissue damage. Drugs can get into the tissues around the injection site because of leakage
around the needle or they may actually leave the blood stream after they have been injected. The process by
which drugs leave a blood vessel is called extravasation. The result is that healthy tissues in the area of the
injection can become irritated or even severely damaged. The actual result is dependent on the type of drug and
the amount that enters the area.18

Treatments for chemotherapy induced tissue damage:

Dexrazoxane (Totect®)

Diarrhea

Because of their effects on dividing cells, including those that line the digestive system, cancer treatments,
including chemotherapy and radiation, can cause digestive problems, including diarrhea.19 Consumption of
substances containing beneficial bacteria has been shown to reduce the occurrence and severity of diarrhea.20

Treatments for diarrhea includel9, 21:

e Diphenoxylate and atropine (Lomotil)
e |loperamide (Imodium)

Fatigue

Introduction

Fatigue is a common symptom for patients with almost any cancer type 22, 23 and it can prevent normal levels of
activity. About 88% of chemotherapy patients and 76% of radiation therapy patients experience fatigue. 24 It is
commonly described as feeling tired, weak, exhausted, worn-out or slow. This feeling can be both acute and
chronic. Acute fatigue is defined as a tired feeling that starts quickly and lasts for a short time. Chronic fatigue is a
nagging weakness that is present for long periods of time.

The only way your doctors can know if you are fatigued is if you tell them, so do not be afraid to speak up. The
cause of cancer related fatigue is not yet fully understood, but it is associated with the stress of the disease and its
treatments. 25

Importance
Fatigue can affect cancer patients because they may not have the motivation to go to work, visit with friends,
continue with treatment or continue other normal activities. A study has shown that of employed cancer patients
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experiencing fatigue, 75% changed their work schedule and 28% stopped
working altogether. 26 Cancer related fatigue is more severe, more
mentally stressful and less likely to be relieved by rest than non-cancer
related fatigue. 27 Studies show that fatigue can be more distressing to
patients than pain, nausea and vomiting because fatigue is not easily
treated with medications. 28 Fatigue may be made worse by pain,
emotional distress, eating habits, sleep patterns, decreased activity
and/or other diseases. 28

Treatment

Exercise (as suggested by a doctor) and psychosocial interventions
(support groups, stress management, education and behavioral
intervention) often help alleviate fatigue due to chemotherapy and
radiation therapy. 29, 30

Suggestions for dealing with fatigue:

plan your events (appointments, etc.) during the times when you expect to have the most energy

take short naps throughout the day

let friends and family help you

continue doing what you enjoy but monitor your energy levels and reduce the amount of time you spend
doing these activities accordingly

e consider joining a support group

Watch the full interview with Jan Niles.

Fertility Problems

For patients of reproductive age, it is important that they discuss fertility issues with their oncologists. Itis
possible that the side effects of surgery, chemotherapy, and/or radiation may leave a patient infertile. Patients
should talk with their doctors to identify options they may take before treatment to preserve their chances of
having a child.31, 32, 33, 34

Sexually mature males can make deposits in a sperm bank, and prepubescent boys can have testicular tissue
frozen to preserve sperm. Fertility issues are more complex for females but it is possible to extract and freeze
eggs and embryos. 31, 33

For women, procedures must be specifically tailored to the patient and her needs. It is important for all female
patients with the potential and desire to bear children to see a reproductive specialist before
treatment begins.31, 32, 34, 35

The Oncofertility Consortium, based at Northwestern University, is dedicated to research and clinical support of
cancer patients facing fertility problems.

Gastrostomy Tube (G-Tube)

Patients with head/neck cancers (i.e. tongue and throat cancer) are often treated with radiation and/or
chemotherapy and surgery. The treatments may cause mouth/throat pain that makes it difficult for patients to
consume enough food to maintain their health. In these cases, nutrition can be delivered via a gastrostomy tube
(also called: G-tube, PEG tube or stomach tube). G-tubes may be inserted prior to treatment if it is likely that the
treatments will lead to inadequate nutrition. A benefit of this preemptive insertion is that the patient does not have
any throat/mouth pain that could be made worse by the insertion process. They are also healthy in terms of their
nutritional status and are likely to heal quickly.

G-tubes may be inserted in several ways. Typically, they are inserted via a minimally invasive surgical procedure in
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which the tube is placed into the stomach via the mouth. A surgeon will then make a small incision in the
abdominal wall and stomach and retrieve the tube. The tube is anchored both in the stomach and on the outside of
the body. 36, 37

The videos below describe the care and maintenance of G-tubes and contain an interview with a cancer survivor
who underwent the procedure.

Hand-Foot Syndrome

Some chemotherapy drugs cam cause redness, pain and swelling
of the hands and feet.

Some chemotherapy and targeted cancer drugs can cause painful blistering and redness of the palms of the hands
and/or bottom of the feet. The affected areas may also swell up. The medical term for this is palmar-plantar
erythrodysesthesia. Symptoms can include rashes, numbness, itching and tenderness (pain on contact). The
symptoms occur when small amounts of the cancer drug leak out of the bloodstream and cause damage.38, 39, 40

Treatments include creams applied to the affected areas and oral pain relievers.38

Hypercalcemia

Bones contain a hard mesh-like structure and softer cell-rich materials. The mesh structure is
rich is the element calcium.

Hypercalcemia is an increase in the amount of calcium present in the blood. Calcium is an integral part of the
material that makes up much of our bones (much of it stored as calcium phosphate). Release of too much calcium
may lead to a wide range of symptoms including problems affecting the nervous system, kidneys and heart. The
release of calcium from bones can be caused by cancer. The cancer cells responsible for the damage can be
located inside or outside the affected bone(s). Cancer cells can directly damage bone or they can induce damage
by activating specialized cells (osteoclasts) that break down bone.41, 42, 43

Cancer cells can directly damage bone or they can
trigger destruction by other cells (called osteoclasts).

It is also possible that drugs taken to treat cancer can cause the destruction of bone. This has been documented
for the anti-cancer hormonal treatment tamoxifen.44, 45

Some cancer drugs can trigger bone destruction and
hypercalcemia.

The treatments for hypercalcemia work by mechanisms that are not entirely clear. The drugs may work in several
ways, two of which are shown in the animation below. The binding of the drug (pink) to the bone prevents the
action of the osteoclasts. The drugs may also induce the death of the osteoclasts, reducing their number and
therefore their ability to degrade the bone.41, 42, 43
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Drugs used to treat hypercalcemia include:

Pamidronate disodium (Aredia)
Zoledronic acid (Zometa)

Infections

In healthy people, immune cells (with
swords) are able to destroy invading
germs (bacteria, viruses and others)

Cancer treatments reduce the number
of immune cells able to fight infection.
This means the person can be infected
more easily.

Unfortunately, chemotherapy and radiation, two common cancer treatments, can affect cells other than cancer
cells. The production of white blood cells, cells of our immune system, is frequently affected. White blood cells
come from cells that live in the marrow (central area) of bones. When radiation or chmotherapy damages these
precursor (stem) cells, they may not be able to produce enough mature white blood cells to fight off or clear
infections. Patients receiving chemotherapy and some kinds of radiation must be very careful to avoid getting an
infection.

Things patients can do to help prevent infection include use of hand sanitizer, staying away from crowds of people,
and wearing a protective face shield. The Centers for Disease Control and Prevention (CDC) has developed an
interactive website to help patients and caregivers prevent infection. Patients can also be put on antibiotics to help
prevent infection.

Patients can also receive transfusions and drugs that stimulate the bone marrow to produce more white blood
cells. Because other stem cells live in the bone marrow, the treatments also affect other blood cells.

See the related side effects: Low Blood Counts, Anemia, and Neutropenia.

Insomnia (Inability to sleep)

Insomnia refers to the inability to fall asleep or to stay asleep. When insomnia lasts for 3 or more days/week, it is
called insomnia syndrome. Insomnia syndrome can continue for weeks, months or longer. Because people with
insomnia don’t get enough rest, they can have problems with everyday activities and suffer mental stress.

Insomnia in cancer patients can be caused by many factors including:

1. The cancer cells can produce chemical signals and side effects in the body that make it difficult to fall asleep.

2. Cancer treatments, including chemotherapy, can cause physical problems (nausea, diarrhea, vomiting) that
make sleep difficult.

3. The stress that goes along with a cancer diagnosis makes sleep difficult for many patients (and their
caregivers).

4. Caffeine. Eating/drinking foods that contain caffeine can cause or worsen insomnia. Foods containing
caffeine include coffee, tea, chocolate, and soda.46

There are tests that doctors can use to see if a patient suffers from insomnia.
Treatments:

1. There are lifestyle changes that patients with insomnia can make that can help:

2. Wake up at the same time every day (regardless of how many hours of sleep one gets. This includes
weekends)

3. Try to get some sunlight soon after waking up. This will help your body get into a pattern of sleeping and
waking up at certain times.

4. Some people have difficulty falling asleep because they cannot stop thinking about problems or worries in
their lives. It can help to set a daily time in the evening to think about these problems and how to solve them.
This might help you get a good night's sleep, free from worry.

5. Make time to calm down 90 minutes before you plan to go to sleep. Activities such as: listening to music,
reading a book, and taking a warm bath can help relax the body and mind. Too much exercise close to
bedtime can make sleeping difficult.

6. Only go to bed when you are feeling sleepy (regardless of what time it is) and do not spend extra time trying
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to sleep.

7. Use your bedroom for sleep and sex only. Try not to do other daily activities on the bed (computer, phone,
video games, etc.).

8. If you cannot fall asleep after 20-30 minutes in bed, it is helpful to get up and do something else until you are
sleepy.

9. Understanding what a healthy, normal sleeping schedule is like can help get rid of worries about insomnia. It
is good for normal adults to get 7-9 hours of sleep each night. As age increases, it is normal to wake up more
easily during the night. However, people with insomnia are not able to fall asleep again after waking up.

10. Do not take too many naps during the day. If you plan to nap, try to take your nap before 3pm. Naps later in
the evening might keep you from sleeping at night.

The information above is based on - A Pan-Canadian practice guideline: prevention, screening, assessment, and
treatment of sleep disturbances in adults with cancer.47

If making lifestyle changes does not help a patient fall asleep, there are medicines that can help with insomnia.
These include:

Zolpidem (Ambien® -manufacturer link)
Eszopicione (Lunesta® - manufacturer link)

Ramelteon (Rozerem® - manufacturer link)

Low Blood Counts

Chemotherapy and some of other cancer treatments can have negative effects on the production of blood cells.
These cells have several functions including defense against disease and carrying oxygen to all of the other cells in
our bodies. When cancer treatment reduces the ability of our bodies to generate these cells, fatigue and
susceptibility to disease may ensue.

The billions of blood cells that move through our circulatory system (veins, arteries, capillaries) originate from
precursors that are located within our bones. These precursor cells have the ability to divide continuously. Since
the majority of the cells in circulation have only short lives, the precursor (or stem) cells are able to replace those
that die and are eliminated from the body.

The animation below depicts the formation of several different blood cell types from a precursor stem cell. The
cells depicted (clockwise from top) include two kinds of polymorphonuclear cells (these include neutrophils), T and
B lymphocytes, a megakaryocyte (makes platelets) and a red blood cell (RBC).

Your browser does not support HTML5 embedded video.

Many cancer treatments work by preventing the division of cells. Unfortunately, they often affect normal cells as
well as cancer cells. The rapidly dividing cells within the bone marrow are often unintended targets of these drugs.
The reduction in the activity of the stem cells in the bone marrow leads to two common side effects seen in cancer
patients:

Anemia: a reduction in the number of RBCs in the blood.

Leukopenia: a reduction in the number of WBCs in the blood.
Neutropenia: a reduction in the number of neutrophils in the blood.
Thrombocytopenia: a reduction in the number of platelets in the blood.

Many of the blood cells affected by chemotherapy are involved in the protection of the body from disease. The
drugs may weaken these defenses. Learn about the immune system.

Lymphedema

The lymphatic system captures fluid from tissues and serves as a filter. The fluid is then
returned to the circulatory (blood) system.

Removal of lymph nodes during biopsy or surgery causes breaks that allow fluid to leak
into tissues and cause swelling, pain and loss of movement.
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Lymphedema is a condition marked by the accumulation of fluid in the tissue surrounding capillaries. The
accumulation of fluid in lymphedema is only the first stage. The following stages are a result of the buildup and
may include inflammation, an increase in fatty tissue, and excess development of connective tissue. These
changes can lead to an increased risk of serious infections, disfigurement, and a decrease in mobility.

The video below presents an overview of lymphedema and its treatment.

Learn more about_the lymphatic system.
Overview of Lymphedema

The lymphatic system plays an important role in controlling the movement of fluid throughout the body.
Specifically the lymphatic system controls the flow of lymph, a colorless fluid containing oxygen, proteins, sugar
(glucose) and lymphocytes (cyte=cell). There are some similarities and differences between the (more well know)
circulatory system and the lymphatic system.

Small lymphatic vessels merge into larger ones and these large vessels eventually empty into lymph nodes. Lymph
nodes are kidney bean shaped tissues that are found in grape-like clusters in several locations around the body.
Lymph nodes are sites of immune system activation and immune cell proliferation (growth).

Under normal conditions a clear watery fluid leaks out of the capillaries of the blood system. This fluid contains
oxygen, nutrients, and other important substances needed by cells. The blood capillaries reabsorb about 90% of
this fluid. The remaining 10% (lymph) is absorbed by the lymphatic system and transported back to the blood
circulatory system. Normally, there is a balance of fluid leaked by the circulatory system and absorbed by the
lymphatic system. This balance can be disrupted when the lymphatic system is damaged. The imbalance can lead
to fluid accumulation, swelling, and eventually lymphedema.48, 49

Lymphedema is a condition marked by the accumulation of fluid in the tissue surrounding capillaries. The
accumulation of fluid in lymphedema is only the first stage. The following stages are a result of the buildup and
may include inflammation, an increase in fatty tissue, and excess development of connective tissue. These
changes can lead to an increased risk of serious infections, disfigurement, and a decrease in mobility.48, 49

Types of Lymphedema

Primary Lymphedema

Primary lymphedema results from a condition present at birth (congenital) abnormality. This type of lymphedema
is not well understood, but it is thought to be an inherited abnormality of the lymphatic system.

Secondary Lymphedema

This type of lymphedema results from disruption or destruction of a normal lymphatic system due to an injury,
disease or infection, or as a side effect of a medical procedure. The most common cause worldwide is secondary to
a parasitic infection. The parasite lodges itself in the lymphatic system, obstructing lymphatic vessels and
disrupting lymphatic flow. In the US, however, nearly all cases are related to cancer or cancer therapy. It is
frequently associated with breast cancer, prostate cancer, pelvic area cancers, lymphoma, and melanoma. Breast
cancer treatment is the most common cause of cancer-related lymphedema.49, 50, 51, 52

Cancer Related Lymphedema

Because the lymphatic system is found throughout the body and carries fluid and cells, it can serve as a 'highway'
for cancer cells migrating away from a tumor. When a tumor is removed, lymph nodes in the region are often
removed as well, and examined for the presence of tumor cells. For many cancers, this is a routine part of the
staging and treatment process. Radiation therapy used in treating cancer is often aimed at the lymph nodes in an
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effort to destroy any cancer cells that have drifted away from the tumor. These treatments can damage the
lymphatic system resulting in the collection of lymphatic fluid in body tissues and results in swelling of the arms,
legs, or trunk.49, 53, 54, 55

Stages of Lymphedema

There are four stages of lymphedema. The disease will not necessarily progress from a lower stage to
a higher stage. Right now there is no cure for lymphedema, but with proper care the disease can be
managed and progression can be prevented.

Stage 0 - Lymphedema is present but does not cause symptoms (subclinical). Swelling is not apparent despite
reduced lymphatic function. It may exist months or years before visible swelling occurs.

Stage | - Early accumulation of fluid that is relatively high in protein content. Swelling may subside with limb
elevation. Pitting of the skin may occur.

Stage Il - Pitting may or may not occur as tissue fibrosis develops. Limb elevation alone rarely reduces tissue
swelling.

Stage lll - A severe increase in swelling may develop, along with skin changes, such as thickening of the skin, fat
deposits, and warty over-growths. This stage of lymphedema may also be called lymphostatic elephantitis.

Diagnosis of Lymphedema

Early stage lymphedema is often difficult to diagnose and differentiate from other causes of swelling. In almost all
cases a thorough medical history and physical examination are enough to make a diagnosis.

The following techniques may be used to rule out blood clots or other abnormalities:

Lymphoscintigraphy: uses an injection of a radioactive tracer (radiolabeled colloid) in the affected region.
Imaging is done after the material has spread around the area. The resulting images provide information about the
structure and function of the lymphatic system in the area.

Magnetic Resonance Imaging (MRI): MRI can provide details of the lymphatic system without the use of
radiation and is highly sensitive in confirming diagnosis. The classic signs of lymphedema can be seen on MR,
including thickening of the skin, honeycombing of subcutaneous tissue, and absence of edema within the muscles.

Computed Tomography (CT): CT is used when MRI or lymphoscintigraphy is unavailable. It is highly sensitive
but does not have the detailed imaging ability available with other methods.

Treatment of Lymphedema

Currently there is no cure for lymphedema. People at risk for lymphedema can try to prevent the development of
the condition and for those that do have symptoms a combination of methods can be used to manage the disorder.

There are several different types of conservative treatment for lymphedema. These are treatments that do not use
any kind of surgery or other invasive technique. It is important to remember that conservative techniques will only
alleviate the symptoms of lymphedema and do not treat the underlying cause. Therefore, patients must continue
their self care after treatment ends to obtain lasting results.

Complex Decongestive Therapy (CDT)

Complex decongestive therapy is the most common way of treating lymphedema. The basis of this treatment is to
apply pressure to the affected area, squeezing the lymph fluid out of the region. This is commonly called
"compression" and it is done using bandages and special clothing.

CDT is the most effective method use to treat lymphedema. It combines the use of compression techniques with
manual lymphatic drainage (MLD), exercise, skin care, and self-care. When combined, these methods can
significantly reduce swelling and maintain the health of the skin and supporting structures. This type of therapy
benefits almost all patients when done properly, but it is time consuming, and can be expensive. It is important to
find a properly trained therapist, but they are often difficult to find. Visit the Lymphology Association of North
America for more information.

Pneumatic compression devices: these machines use air to squeeze the affected area in an effort to displace
excess fluid. They do move fluid around, but most of the fluid is not pushed back into the lymphatic system. These
machines have shown little or no long-term benefit. There are newer, more specialized pneumatic compression
devices that have shown some ability to move fluid back into the lymphatic system.

Drugs and supplements: these types of treatment have shown benefits in some studies, but have shown no
benefit in others. Their overall value is still under investigation.56

Surgery: surgery is not a common treatment for lymphedema. These procedures should only be used when
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conservative treatments have been continually unsuccessful. If surgery is suggested, patients should be well
informed. As with any medical procedure, it is wise to seek a second opinion.

Surgical removal, also called debulking, is a procedure that removes excess skin and tissue. This technique does
not attempt to fix lymphatic vessels or nodes. Therefore, the primary problems remain and edema may return.
This type of surgery is controversial and has been shown, in some cases, to cause serious disability
and permanent disfigurement.

Microsurgery attempts to correct the underlying cause of lymphedema, by transplanting lymph nodes and
restructuring lymphatic vessels. This type of procedure is experimental and there is little information
available about the success or side-effects of this treatment

Prevention of Lymphedema

Lymphedema can develop immediately following surgery or arise weeks, month, or even years later.57Therefore,
patients at high risk should discuss preventative measures or a preventative exam with their physician. Elements
of a lymphedema exam include:54, 58, 59

Comparison of actual weight to ideal weight

Measurements of the arms and legs

Blood protein levels

Assessment of ability to perform "daily activities"

Medical illnesses including diabetes and heart disease should be considered when determining the risk of
acquiring lymphedema.

If an infection occurs extra care is necessary to prevent the development of lymphedema.59, 58

Exercise after surgery (in consultation with a physician or therapist) is beneficial as it increases lymphatic
drainage. For breast cancer patients, who often have lymph nodes removed from under their arms, doctors
recommend exercises of hands and arms.60 Depending on the type of cancer and its involvement with local lymph
nodes, physical exercises are prescribed to reduce the risk of ymphedema. A healthcare provider should be
consulted to determine exercise levels that are appropriate. Some patients are afraid to exercise because they do
not want to cause lymphedema. Recent work suggests that the opposite may be true; proper exercise can actually
prevent lymphedema.60, 61, 62

If you notice any changes on your body, or experience any symptoms call your doctor and seek medical assistance.

Visit the NCI website for more prevention guidelines.

Frequently Asked Question: Lymphedema

What is lymphedema?

Lymphedema is swelling caused by a buildup of fluid that usually occurs in the arms or legs. Primary lymphedema
is a rare genetic condition. Secondary lymphedema , the kind discussed here, usually occurs when lymph vessels
or lymph nodes are blocked, damaged, or removed.

What is the lymphatic system?

The lymphatic system is a vast network of tubes (vessels) and grapelike clusters called lymph nodes. The vessels
transport colorless fluid called lymph and cells of the immune system (lymphocytes) throughout the body. The
lymphatic system serves many purposes including: filtration, transport of fluid and initiation of immune responses.
The lymphatic system is responsible for absorbing and filtering fluid surrounding the cells and tissues of the body.

What are lymph nodes?

Lymph nodes are small sac-like structures located along the lymph vessels. They are home to lymphocytes, a type
of white blood cell. Lymph nodes store lymphocytes and help control the immune response by allowing
lymphocytes to come into contact with foreign materials (antigens) in a manner that stimulates their activity.

What causes lymphedema?
Lymphedema usually develops when lymph nodes or vessels are blocked, damaged, or removed. A common cause

of lymphedema is cancer treatment; either surgery, radiation, or a combination of the two. Physicians remove
lymph nodes from cancer patients to detect the spread of cancer and help determine the proper treatment plan.

Who is at risk for lymphedema?

Anyone who has had lymph nodes removed or radiation treatment targeted at their lymph nodes is at some risk. It
is unclear what percentage of people treated will develop lymphedema, so it is best to watch for any signs of
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lymphedema in the affected limb (see below).

What are the symptoms of lymphedema?

Some of the signs and symptoms of lymphedema are swelling, decreased mobility, skin tightness, limb feels heavy,
clothing that feels tight, jewelry that feels tight, and numbness.

How do | know if | will get lymphedema or not?
Currently, there is no way to determine who will develop lymphedema or when it will occur. But, more treatment

generally provides a greater risk. A combination of lymph node removal and nodal radiation is thought to increase
the risk of developing lymphedema. Lymphedema can develop hours or years after cancer treatment.

Is there a cure for lymphedema?

There is currently no cure for lymphedema. But with the help of a lymphedema specialist, it can be managed.
Often a compression sleeve is used to prevent the condition from worsening. See the next question for more
information about treatment.

How is lymphedema treated?

The goal of lymphedema treatment is to reduce swelling and minimize discomfort. Treatment often involves skin
care, massage, bandaging, and exercise. These are often used in combination by a lymphedema care specialist.

What should | do to help prevent lymphedema from occuring?

If you are considered at risk for developing lymphedema, there are some things to keep in mind.

1. Use care to avoid injury to the affected arm

2. Use gloves for household chores
3. Avoid heat; no hot baths, hot tubs, saunas
4. Avoid sunburns
5. Avoid tight accessories
6. No blood pressure taken on affected arm
7. No blood drawn or needle sticks to affected arm
8. Avoid gaining excessive weight
9. No lifting heavy objects (nothing more than 10-15 pounds)
10. Speak to your doctor or therapist for specific recommendations

Lymphedema Resources

To Learn More Visit:

National Lymphedema Network

National Cancer Institute Lymphedema Page

American Cancer Society Lymphedema Page

Mayo Clinic Lymphedema Page

American Cancer Society Breast Cancer & Lymphedema Page
Oncolink Gynecologic Cancer & Lymphedema Page
Oncolink Exercise & Lymphedema Page

Mastectomy and Breast Reconstruction

What is the difference between a prophylactic mastectomy and a therapeutic mastectomy?

Prophylactic mastectomies are those performed on women at high risk for developing breast cancer in the
breast(s) they choose to remove. These women often have had family members diagnosed with breast cancer,
have been diagnosed with breast cancer themselves, or have had genetic testing that confirmed the presence of
the cancer-related genes BRCA1 or BRCA2. The removal of the healthy breast(s) is performed before cancer is
found63, 64, 65, 66 A therapeutic mastectomy is performed on women diagnosed with breast cancer. The surgery
removes the breast along with the cancer. Prophylactic and therapeutic mastectomies can be performed in a single
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surgery if a woman is diagnosed with cancer in one breast and decides to have both breast removed to prevent the
development of cancer in the disease-free breast63

Should breast reconstruction surgery be performed immediately after a therapeutic mastectomy?

Immediate reconstruction after a prophylactic mastectomy does not present any known health risks67. Immediate
reconstruction may allow the preservation of the skin surrounding the breast tissue. This may result in better
symmetry and less scarring than if the skin was removed 65, 63

Should breast reconstruction surgery be performed immediately after a therapeutic mastectomy?

Immediate breast reconstruction after a therapeutic mastectomy poses more possible health risks than
reconstruction after a prophylactic mastectomy. The radiation and chemotherapy used in cancer treatment may
prevent the immediate reconstruction of the breast. Radiation and chemotherapy affect the body's wound-healing
ability, including the healing that is needed after breast reconstruction. Other factors such as lymph node status
and possible scarring are also taken into account when considering immediate breast reconstruction 63, 64

Are the nipple and areola removed with the breast tissue?

Nipple-areola preservation depends on the type of mastectomy. If the skin 'flap' of the breast is spared, the nipple-
areola complex may be spared as well. Women whose surgeries left the nipple-areola intact do not show an
increased risk of cancer recurrence, but many physicians still prefer to remove these structures during a
mastectomy63, 64, 67

What are the options for breast reconstruction surgery?

In general, there are two main types of breast reconstruction surgeries.

1. The first type of surgery uses a saline or silicone gel-filled shell that is placed under the pectoral muscle. An
expander implant is often used first in order to make room in the tissue in preparation of the final implant. The
expansion greatly decreases possible implant problems.

2. The second type of surgery uses skin, fat and muscle from the patient to rebuild the breast. The tissues may
be obtained from several sites including the back, buttocks, thighs and abdomen.

The techniques can be used in combination on a single patient to achieve the best possible result66, 68

Will an immediate reconstruction after therapeutic mastectomy alter the detection of cancer
recurrence?

No. Studies have shown that breast reconstruction has no effect on the ability of a physician to monitor breast
health or possible recurrences. Additionally, no correlation has been found between breast reconstruction and
increased cancer recurrence69

What are the benefits of breast reconstruction after a mastectomy?

The removal of one or both breasts can alter a patient's body image and cause psychosocial difficulties. These
difficulties include anxiety, depression, altered body image and impaired sexual function. Studies have shown that
breast reconstruction provides several beneficial results: Restoration of body image, improved vitality, improved
sense of well-being, and increased quality of life. Breast reconstruction is not a necessary procedure and, over
time, many women experience improved mental health without undergoing breast reconstruction. According to
studies most women's mental and physical health return to normal levels about one year after surgery regardless
of breast reconstruction 70 Do what feels right to you66, 70

What are the risks associated with breast reconstruction surgery?

As with any other surgery, breast reconstruction poses possible health risks. The risks depend on the type of
reconstruction. Risks associated with implants - Infection, poor positioning of the implant, scar tissue formation,
wrinkling of the implant, and implant deflation.Risks associated with tissue-based reconstruction - Infection of the
breast and/or donor site, bruising (hematoma), build-up of body fluids near the surgical wounds (seroma),
deterioration of donated tissues, and the possible need to replace the skin 'flap' used to cover the new breast.

Are there any non-surgical options?

For a variety of reasons many women do not have breast reconstruction. These women may choose to use breast
prostheses. A prosthesis is a curved form made of soft silicone that can be slipped into a special pocket on bras,
clothing, and swimsuits. For women missing one breast, a prosthesis provides symmetry and balance which helps
maintain good posture. Prosthetic breasts can be custom-made and are often covered by health insurance.68
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Memory and Concentration Problems (Chemo Brain)

Some people who have had cancer treatment (chemotherapy or radiation to the head with high or standard
dosage) experience 'brain fog' or '‘chemobrain' that causes attention span and memory problems. The existence of
many effects on the nervous system, including 'chemobrain' is well recognized by the medical community.71, 72

In some cases, it is unclear whether this issue is related to the treatment or the aging process. It is therefore
important for survivors to speak with a doctor if they experience memory or 'thinking' problems, or if they believe
that a treatment may be causing or worsening a memory or concentration problem.73, 74

Ways to improve post-treatment memory and concentration (from the NCI guide):

write it down; bring a notepad with you to appointments
set up reminders (e-mail, phone, text)

group long numbers into chunks

manage your stress

go over what you plan to say

repeat what you want to remember out loud

Menopausal Symptoms

Chemotherapy and other cancer treatment drugs may slow or stop a woman's menstrual cycle.75 Some cancer
treatments work by reducing the amount or activity of female sex hormones leading to menopausal symptoms.76
Surgical removal of the ovaries, called oophorectomy, also results in the onset of menopause. The ovaries are a
major source of the female sex hormones estrogen and progesterone.

Some cancer treatments block the production or function of female sex hormones. This graphic shows a drug (blue) preventing
the production of estrogen (from a red chemical). This can lead to many symptoms linked to menopause.

Common signs of menopause include:

e irregular periods

¢ hot flashes; a feeling of intense heat often accompanied by sweating

e problems with vagina and/or the bladder: tissues in these areas may experience drying and thinning which
makes them prone to infection; urinary tract infections or difficulty holding urine may result

e |ack of interest in sex and other sexual problems including inadequate lubrication and painful intercourse

e fatigue and sleeping problems

e memory problems, depression, mood swings, irritability

Importantly - many of the symptoms of menopause can be treated.77, 78

Nausea

Many chemotherapy agents and other cancer treatments have negative effects on the digestive system. These can
be direct effects, due to the killing of cells lining the mouth, stomach and intestines, or indirect effects of the
treatments. Many people find that it is easier to prevent nausea than to treat it once it has developed. For this
reason it is important that you speak with your doctor about when/how you should take medication.79, 80, 81
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Drugs available to treat nausea:

Aprepitant (Emend®)
Dolasetron (Anzemet®)

Granisetron (Kytril®)
Ondansetron (Zofran®)
Palonosetron (Aloxi®)

Neuropathy (Tingling or Burning in Hands and Feet)

Chemotherapy can cause burning, numbness or
tingling in the hands and feet.

Chemotherapy drugs can have a variety of side effects, including damage to the nervous system. Peripheral
neuropathy is damage that is felt in the hands/fingers and feet/toes. The symptoms can include pain, burning,
numbness and tingling. Not all chemotherapy agents are associated with peripheral neuropathy. The likelihood of
symptoms developing and their severity is dependent on the type of chemotherapy, the number of exposures
(cycles/doses), the amount used, the health of the patient, the patient's genetic makeup and other factors.82
Some patients have symptoms that are severe enough to cause them to discontinue the treatment. The nerve
damage and symptoms can last for many years. Patients suffering from neuropathy are more likely to have
balance problems and to fall down.83

It may be possible to prevent or reduce some symptoms by putting ice packs on the hands and feet during
chemotherapy infusion, but the results are not yet clear.84, 85

Neutropenia (Low White Blood Counts)

Neutropenia is an abnormally low amount of neutrophils in the blood. Neutrophils are part of the body's defense
system , making up over 70% of blood leukocytes (white blood cells). Neutrophils are one of body's first lines of
defense, they migrate to areas of damage/invasion and destroy foreign particles and invading microorganisms.
Therefore, a patient with low levels of neutrophils is more susceptible to infection. The number of neutrophils
present in the peripheral blood is reported as the absolute neutrophil count (ANC) and it is calculated in this
manner:86

total leukocyte count x percentage of neutrophils and band cells = ANC

Normal ANC - between 1500 and 7800 cells/uL

Mild neutropenia - ANC between 1000 and 1500 cells/uL
Moderate neutropenia - ANC between 500 and 1000 cells/uL
Severe neutropenia - ANC below 500 cells/uL

Neutropenia can develop as a side effect of chemotherapy in as many as 40 to 80% of patients.86 It can also result
from cancers of the bone marrow and metastatic solid tumors. Neutropenia can be very dangerous to the health of
a cancer patient and any effort should be made to manage it effectively. One of the drugs used to stimulate the
production of neutrophils is filgrastim (NEUPOGEN®).86

Filgrastim (NEUPOGEN®)

Oral (Mouth) Problems

Surgery or radiation treatment to the head and neck may cause problems with the mouth, teeth, gums, salivary
glands, and/or jawbones. Some kinds of chemotherapy may cause dry mouth, cavities/other dental problems, loss
of or change in sense of taste, oral infections, jaw stiffness, and jawbone changes. It is important to keep the
mouth clean and moist to help limit the occurrence and/or severity of these side effects.87, 88, 89

Treatments for oral inflammation (mucositis) include several different kinds of mouthwash/rinses (sterile water,
saline, sodium bicarbonate and others.) Some of the mouthwashes can contain pain medications. New agents
being researched to prevent or treat mouth sores caused by cancer treatments fall into four categories:
antimicrobial, coating, anti-inflammatory, and biological agents. These treatments are designed to prevent or treat
the inflammation.90, 91, 92, 93

In severe cases, especially when the cancer being treated is located in the head/neck area, it may be necessary for
patients to have a gastrostomy (G-tube) inserted to provide adequate nutrition.
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You can learn more about gastrostomy tubes here: Gastrostomy (G-tube)

Pain

Introduction

Many cancer patients may think that pain is just a normal part of cancer/cancer treatment. They may expect pain
to accompany treatment and simply "deal with it" when it arrives. Pain does not have to be an unavoidable
byproduct of cancer or the treatments for cancer. There are many ways to treat cancer related pain and it can
almost always be relieved. You have a right to pain relief and you should inform your doctor if you experience any
discomfort. 94 If your primary doctor cannot find an appropriate plan to relieve your pain, you should seek a pain
specialist. Pain is associated with tissue damage and is easiest to relieve when it is treated as early as possible. In
90% of cancer patients, pain can be controlled; unfortunately pain is often not adequately treated. 95Getting help
for pain is not a sign of weakness. So be sure to tell your doctor if you feel any pain or discomfort. 96

Importance
Pain is associated with a higher level of anxiety in patients undergoing cancer treatment. 97 Unmanaged pain is
also a major risk factor for depression and suicide in cancer patients. 98, 99, 100

Treatment

Treating pain makes life more enjoyable for the patient and makes completing the prescribed treatment easier.
Some patients may be worried about a risk of addiction to pain medication but in actuality, only a small portion of
patients become addicted to even the strongest pain killers (opioids/narcotics). 96 Nausea, sleepiness and
constipation are the most common side effects that are associated with opioids. The side effects generally go away
within a few days after starting treatment.

It may also be helpful for the patient to keep a diary or record of pain so the health care provider can effectively
treat the pain. Generally, the goal of a successful pain management system is to decrease discomfort while
increasing thinking ability, emotional well-being, and interaction with friends and family. 96

The treatments for pain described here are far from a full listing but include examples of drugs that work in a
variety of ways. There are many different brands of these drugs and all brands may not be listed here for any
particular drug.

Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)

e Aspirin
e |buprofen

COX2 Inhibitors
These drugs work by inhibiting the cyclooxygenase-2 enzyme.

e Celecoxib (Celebrex®)

Opiates and derivatives

Opiates are a group of drugs containing derivatives of opium, the dried juice of a poppy seed pods. Opiates are
primarily used as strong analgesics (pain relievers). Opiates also may reduce anxiety and cause drowsiness,
euphoria or feelings of relaxation.

Codeine
Eentanyl
Hydrocodone
Hydromorphone
Meperidine
Methadone
Morphine
Oxycodone

Other pain medications

e Acetaminophen

Information about pain management from the American Society of Anesthesiologists (ASA).

e Opioid Treatments: https://www.asahg.org/whensecondscount/pain-management/opioid-treatment/
¢ Non-Opioid Treatments: https://www.asahqg.org/whensecondscount/pain-management/non-opioid-treatment/

Peripherally Inserted Central Line Catheters (PICC)
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Some patients have intravenous (1V) lines that remain in place for days or weeks. To avoid infection, it is important
that the line(s) and the area around where the line(s) enters the body are cared for properly. The 4 videos
presented here demonstrate how patients should take care of their catheters. It is also very important to notify
your healthcare team if the area surrounding an IV line becomes red, painful, or swollen.

Sexual Problems

Sexual problems are very common in both male and female cancer survivors but receive little
chemotherapy, and radiation therapy, can cause physical changes that impact sexual desire and/or
performance.75, 76, 106 Additionally, the stress and psychological effects of receiving a cancer diagnosis and
cancer treatment can negatively influence sexual function and enjoyment. The sexual dysfunction can last for
years after treatment has ended.

A major problem with sexual dysfunction is that many patients and physicians are embarrassed to bring up the
topic. Research suggests that doctors do not adequately address sexual side effects of cancer/cancer
treatment.107, 108 Patients may also feel that sex is not important to discuss when compared to the grave nature
of the disease with which they have been diagnosed. There are treatments for many of the physical/psychological
problems so it is important to talk with your physician about any concerns you may have.

The nature of some cancer types (prostate cancer, testicular cancer, cervical and other cancers of the female
reproductive tract) makes their treatment more likely to negatively affect sexual function. These include:

Prostate cancer- Treatment of prostate cancer with surgery or radiation can lead to decreased ability to
obtain/maintain an erection. Treatment of prostate cancer with drugs that block the activity of testosterone can
also impair sexual function and/or desire. Men being treated for prostate cancer should discuss the possible effects
of the treatment options on their future sexual function.106

Testicular cancer- Many survivors of testicular cancer suffer from sexual dysfunction. The symptoms range from
a general lack of interest, performance problems (erection or ejaculation), and/or decreased confidence/body
image problems.109, 105

Cervical cancers and other cancers of the female reproductive tract-Treatments for these cancers include
surgery, radiation and chemotherapy, all of which can directly impact sexual function in women. Intercourse can be
painful due to a general drying out of the vaginal canal and/or a lack of lubrication. Surgical procedures that alter
the anatomy of the reproductive system may also impact sexual function/enjoyment. Treatments include vaginal
moisturizers (used daily to restore normal tissues structure) and lubricants that can be used during sexual
intercourse.110, 101, 102

Breast cancer- Breast cancer treatments can influence sexual function both directly and indirectly. Breast
cancers can be treated with drugs that block the activity or production of the female sex hormones estrogen.
These treatments can lead to symptoms similar to those found in naturally occurring menopause, including
vaginal dryness.76 Even women who have gone through menopause can have their sex life impacted by the
hormonal drugs used to treat cancer.78 Breast cancer survivors may also have a poor body image, leading them to
feel less attractive/sexy. These concerns are frequently not addressed by medical professionals.111, 112Learn

more about cancer and menopause.

Colon and rectal cancer- Both male and female survivors of colon and rectal cancer can experience sexual
problems. Rectal cancer survivors were more likely to experience problems, but both sexes can be affected.
Symptoms in women include vaginal dryness and pain during intercourse. Men experience erectile and ejaculation
difficulties.103

Note that the list above provides only a sample of the cancers that are associated with sexual problems. Because
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of the wide variety of symptoms, no treatments are listed on this page. Patients and/or their partners should speak
with a clinician to address any problems that occur. This is an important topic that is often overlooked so it is
important to speak up!!

Swelling

Treatments for cancer (radiation and surgery) can cause patients to experience swelling of a body part due to a
build-up of lymph fluid, frequently in the arms, legs, face, or neck. The swelling is called lymphedema. Cancers
that are commonly associated with lymphedema include breast cancer, melanoma, cancers of the male or female
reproductive organs, and cancers that have spread to the lower abdominal area.50, 51, 52

Several methods are used to treat lymphedema, including wrapping, exercises and drugs. Prevention of symptoms
is important. It is important to watch for signs of swelling or infection. Symptoms to look for include redness, pain,
heat, and/or fever. It is also important to protect the area of surgery or treatment and to protect the area from
cuts, bug bites, and sunburn. It is important to try to avoid any trauma to the area by avoiding extreme changes in
temperature, heavy lifting and excessive exercise. Recent evidence suggests that exercising the affected limb
may help reduce symptoms.61, 62

Learn more and watch a documentary about lymphedema.
Learn about treatments for lymphedema.

Weight Changes/Changes In Eating Habits

Chemotherapy and other cancer treatment medications may cause patients to gain or lose weight. In the case of
breast cancer, chemotherapy may cause a loss of muscle mass and an increase in fat. For some, their traditional
way of losing weight (what once worked) may not work anymore. Radiation therapy or chemotherapy may also
cause patients to have trouble swallowing. With time many of these problems get better. Decreased appetite
and/or ability to eat can lead to malnutrition and contribute to symptoms seen in cancer patients.11, 12, 13

For those who have experienced a loss of appetite as a result of cancer treatment, there are a few key tips that can
help increase food intake and reduce weight loss.

e staying active may increase a patient's appetite
e when recovering from treatment, it is best to begin by eating small meals
e stick to your favorite foods

Nutritional supplements can also help provide additional calories and nutrients. It is important to remember that
supplements do NOT replace eating a balanced diet. Examples of supplements include Ensure®, BOOST® and
RESOURCE®.

Al r tion on the related topic of anorexi

In severe cases, especially when the cancer being treated is located in the head/neck area, it may be necessary for
patients to have a gastrostomy (G-tube) inserted to provide adequate nutrition.

Learn about gastrostomy (G-tubes or feeding tubes).

Table of Treatments for Side Effects

Treatment for Side Effects

Below is a table of drugs used to treat side effects discussed in this website. To go directly to the page where a
particular drug is discussed, click on the name. For an explanation of the type of drug, click on the side effect it
treats. If you have trouble finding a particular drug, go to edit on your browser and use the Find on Page feature.

Generic Name Eqrsr?gf;\gﬁwreer(s)ll trademarked by their respective Used to Treat
|Acetaminophen Tylenol [Pain
|Aprepitant [Emend INausea
|Aspirin [Bayer, Excedrin, Others [Pain (NSAID)
ICelecoxib ICelebrex [Pain (COX2)
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[Codeine Tylenol-3, Others [Pain (Opiate)
[Dalteparin [Fragmin IBlood Clots
IDarbepoetin Alfa |Aranesp |Anemia
Dexrazoxane Totect Tissue
Hydrochloride Damage
Eérr):ei?](;xvlate and Lomotil, Lonox Diarrhea
IDolasetron mesylate |Anzemet INausea
|Egoetin Alfa ]Procrit, Epogen ]Anemia
|Fentany| ]Duragesic, Others ]Pain (Opiate)
[Filgrastim INeupogen INeutropenia
!Granisetron hydrochloride ]Kytril ]Nausea
IHydrocodone |Lortab, Maxidone, Norco, Vicodin, Vicoprofen, Zydone [Pain (Opiate)
!Hvdromorphone ]Dilaudid ]Pain (Opiate)
lIbuprofen |Advil, Motrin, Others [Pain (NSAID)
ILoperamide Imodium IDiarrhea
IMerperidine IDemerol [Pain (Opiate)
IMethadone IDolophine, Methadose [Pain (Opiate)
IMorphine IDuramorph, Others [Pain (Opiate)
lOndansetron Zofran INausea
[Oxycodone [OxyContin, Percodan, Percocet, Percolone, Roxicodone [Pain (Opiate)
[Pamidronate disodium |Aredia IHypercalcemia

More information on these drugs can be found at the FDA Approved Over the Counter and Prescription Drugs
website and/or the Harrison's Principles of Internal Medicine Online. This site is only available to those with a
subscription. The hardcopy version of the book is available on several online vendors

More information on this topic may be found in Chapter 16 of The Biology of Cancer by Robert A. Weinberg.
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