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Audience 

The target audience for this education program is physical therapists, physical therapist 
assistants, occupational therapists, and occupational therapist assistants who are interested in 
oncology rehabilitation. This course serves as a primer on the topic and offers an overview of 
oncology rehabilitation. 
 
 
Learning Objectives: 
 

1. Describe the types of cancer, methods of diagnosing cancer, and staging. 
2. Understand the effects of cancer and cancer treatments on function. 
3. Describe the impairments that can result from cancer treatments. 
4. Identify complications and factors that can affect a patient's ability to return to the 

previous level of function. 
5. Explain the goals and phases of oncology rehabilitation programs. 
6. Describe the types of physical and occupational therapy interventions used in oncology 

rehabilitation. 
7. Discuss a basic plan of care for a patient who has received treatment for cancer and is 

trying to return to the previous level of function. 
 
 
Introduction 
 
The National Cancer Institute defines cancer as a collection of related diseases that result when 
some of the body's cells begin to divide uncontrollably and penetrate into surrounding tissues. It 
can occur in nearly any tissue and results in significant health problems including possible death. 
Cancer often forms solid tumors, but it can also occur in blood as in leukemia. Cancerous tumors 
are called malignant because they can invade other tissues as they grow and spread. Malignant 
tumors can also spread when cells break off and travel through the blood vessels or the lymphatic 
system. This can cause tumors to form in more distance, unrelated types of tissue. 
 
Benign tumors result from uncontrolled cell growth, but they do not invade other tissues like 
malignant tumors. These tumors can still create problems depending on their size and location. 
For example, a benign tumor near the brain can cause neurological problems as grows and puts 
pressure on the surrounding tissue. Benign tumors are not recurrent or progressive, but patients 
may still have impairments and functional limitations after treatments. Patients often develop 
significant impairments and functional limitations as a result of cancer and cancer treatment. A 
growing specialty in rehabilitation, oncology rehabilitation, can address these issues and help 
patients return to their previous daily activities. 
 
 
 
 
 
Types of Cancer 
 



There more than 100 types of cancer according to the National Cancer Institute at the National 
Institute of Health. The types of cancer are classified into categories that begin is specific types 
of cells: Carcinoma, Sarcoma, Leukemia, Lymphoma, Multiple Myeloma, Melanoma, and 
Brain/Spinal cord tumors. Some cancers are named after whoever discovered them including 
Hodgkin’s Lymphoma, Wilms Tumor, and Ewing’s Sarcoma. Others, such as prostate cancer 
and colon cancer, are referred to by the body site. 
 
 

Carcinomas 
 

Carcinoma is formed by epithelial cells that cover the inside and outside surfaces of the 
body. It is the most common type of cancer. They are named by the types of originating 
cells as in the following examples: 

- Adenocarcinoma begins in glandular tissues including breast, colon, and 
prostate. 

- Basal cell carcinoma begins in the basal level of the epidermis (outer layer of 
skin). 

- Squamous cell carcinoma forms in squamous cells that lie just beneath the 
outer layer of the skin surface; also line other organs like the stomach, 
intestines, lungs, bladder, and kidneys. 

- Transitional cell carcinoma is found in cells that can change size including 
those in the bladder, ureters, part of the kidneys, and other organs. 

 
 

Sarcomas 
 

Sarcomas are cancers that form in bones and soft tissues including muscle, fat, blood 
vessels, lymph vessels, tendons, and ligaments. They are less common than carcinoma, 
but they can be found in any part of the body. Sarcomas that start in bone tissue are called 
osteosarcomas. There are approximately 50 different types of sarcomas including: 

- Adult fibrosarcoma affects fibrous tissue in the legs, arms, or trunk; it is most 
common in people ages 20 - 60 years. 

- Angiosarcoma can develop from lymph vessels or blood vessels; it can start in 
a part of the body that has been treated with radiation therapy. 

- Liposarcoma is a malignant tumor that forms in fat tissue; they are most 
common in the thigh, behind the knee, or inside the back of the abdomen. 

- Malignant peripheral nerve sheath tumors develop from cells that surround 
nerves; these include neurogenic sarcomas, malignant schwannomas, and 
neurofibrosarcomas. 

- Synovial sarcoma develops in the synovial tissue around joints; it is more 
common in children, but can occur in adults. 

 
 

Leukemia 
 



Leukemias are a group of cancers that affect blood and bone marrow. They do not form 
solid tumors, but instead they create a large number of abnormal white blood cells that 
are unable to fight infection. These cells also limit the ability of bone marrow to produce 
platelets and red blood cells. They crowd out the normal red blood cells making it 
difficult for the body to get oxygen to the tissues or control bleeding. There are four 
primary types of leukemia: Acute myeloid (or myelogenous) leukemia (AML), Chronic 
myeloid (or myelogenous) leukemia (CML), Acute lymphocytic (or lymphoblastic) 
leukemia (ALL), and Chronic lymphocytic leukemia (CLL). The differences between the 
four types of leukemia are the rates of progression and location. 
 
The first factor in classifying leukemia is the whether it is acute or chronic. Acute 
leukemias are fast growing and start in immature blood cells. They worsen quickly as 
these cells divide faster than mature cells. Leukemia does not change the rate of division, 
but the affected cells do not stop dividing when normal cells would. Patients who do not 
receive treatment usually live only a few months. Some forms of acute leukemia respond 
well to treatments and patients can be cured. Chronic leukemias occur in mature cells that 
are not completely normal and do not fight infection as well as normal white blood cells. 
These cells accumulate over time and crowd out the normal cells. Patients can live for 
many years with this form of leukemia, but it is more difficult to treat that acute 
leukemia. 

 
The other main factor in classifying leukemia is the location - myeloid cells versus 
lymphoid cells. Myeloid cells include monocytes, macrophages, neutrophils, basophils, 
eosinophils, erythrocytes, platelets, and dendritic cells. Lymphoid cells include T cells, B 
cells, and natural killer cells. Myeloid leukemias begin in immature myeloid cells, but 
lymphocytic leukemias start in immature forms of lymphocytes. 

 
 

Lymphoma 
 

Lymphomas are cancers that develop from abnormal lymphocyte cells in lymph nodes, 
lymph vessels, and other organs. There are two main types of lymphoma: Hodgkin 
lymphoma and Non-Hodgkin lymphoma. Hodgkin lymphoma usually forms from large B 
cells called Reed-Sternberg cells. Non-Hodgkin lymphoma can form from B cells or T 
cells and may grow quickly or slowly. 

 
 

Hodgkin Lymphoma 
 

Hodgkin disease is classified by its appearance under a microscope, but there are 
two main types, Classic Hodgkin disease, and Nodular lymphocyte-predominant 
Hodgkin disease. According to the American Cancer Society, Classic Hodgkin 
disease accounts for 95% of all cases of Hodgkin disease. There are four subtypes 
of Hodgkin disease: 

 



Nodular sclerosis Hodgkin disease - The most common form of Hodgkin 
disease accounts for 60% to 80% of cases. It usually starts in the lymph 
nodes of the neck or chest and is most common in younger people (teens 
and young adults). 

 
Mixed cellularity Hodgkin disease - It is seen mostly in older adults and 
it accounts for 15% to 30% of cases. This subtype usually begins in lymph 
nodes in the upper half of the body. 

 
Lymphocyte-rich Hodgkin disease - Usually occurs in only a few lymph 
nodes in the upper half of the body and accounts for 5% of Hodgkin 
disease cases. 

 
Lymphocyte-depleted Hodgkin disease - This subtype accounts for less 
than 1% of cases and is the least common. It is found in lymph nodes of 
the abdomen but also can be found in the liver, bone marrow, and spleen. 
This form is usually more advanced when it is diagnosed. 

 
Nodular lymphocyte predominant Hodgkin disease usually starts in lymph 
nodes in the neck and axilla, but it accounts for only about 5% of all cases 
of Hodgkin disease. The cells involved are a variant of Reed-Sternberg 
cells called "popcorn cells" because of their appearance. 

 
 

Non-Hodgkin Lymphoma 
 

Non-Hodgkin lymphoma (NHL) is more common that Hodgkin lymphoma. It has 
two major subtypes (like Hodgkin lymphoma) called, B-cell lymphoma and T-
cell/natural killer cell lymphoma, but B-cell lymphoma makes up 85% of the 
cases. Non-Hodgkin lymphoma is also classified into categories based on the 
speed of disease progression: Aggressive NHL and Indolent NHL. 

 
Aggressive NHL makes up 60% of the cases in the United States. It is also called 
high-grade or fast-growing NHL. Diffuse large B-cell lymphoma is the most 
common aggressive subtype. Indolent NHL is also called low-grade or slow-
growing and it accounts for the remaining 40% of cases of NHL. There are some 
cases where the disease progresses at an intermediate speed between fast and slow 
growing. Indolent NHL has also been shown to transform into aggressive NHL in 
other cases. 

 
 
Multiple Myeloma, Melanoma, and Brain/Spinal Cord Tumors 

 
Multiple Myeloma is a form of cancer that develops in another type of immune cell 
called plasma cells. The abnormal plasma cells, myeloma cells, make M proteins that 
build up in the bone marrow and cause the blood to thicken. These cells also create 



tumors in soft tissues and bones throughout the body. Myeloma bone tumors weaken the 
bones and leak excessive calcium into the blood. The extra calcium in the bloodstream 
damages the kidneys and other organs. Patients with multiple myeloma may not show 
signs or symptoms until advanced stages. 

 
Melanoma is cancer that forms in cells (melanocytes) of pigmented tissue such as the 
skin and the eye. The National Cancer Institute states that melanoma of the skin is the 
fifth most common type of new cancer diagnosed in American men and seventh most 
common in American women. It is the most deadly form of skin cancer. The incidence of 
skin melanoma has increased by more than 60 percent over the last twenty-five years. 
Intraocular melanoma is a rare form of cancer that forms in the melanocytes in the eye. It 
may have no early signs or symptoms, but it is sometimes found during an eye exam. 

 
Brain and spinal cord tumors that originate in the central nervous system are named based 
on the type of cell and location. They are different from cancers that start in other areas of 
the body and metastasize to the brain and spine. The cause of most brain and spinal cord 
tumors is unknown, but some genetic syndromes may increase the risk. Malignant tumors 
tend to grow quickly and spread into other areas of the brain or spine. As the tumors 
grow, they may stop parts of the brain or spinal cord from working. Signs and symptoms 
may be different for every person. 

 
There are many different types of brain and spinal cord tumors including:  

 
- Oligodendroglial Tumors 
- Astrocytic Tumors  
- Mixed Gliomas 
- Ependymal Tumors  
- Pineal Parenchymal Tumors  
- Meningeal Tumors  
- Medulloblastomas 
- Germ Cell Tumors  
- Craniopharyngiomas 

 
Secondary tumors from other metastatic types of cancer can spread to the brain and spine. 
Examples of this include:  

 
- Breast Cancer 
- Colon Cancer 
- Kidney Cancer 
- Melanoma  
- Nasopharyngeal Cancer  
- Lung Cancer  
- Lymphoma (Hodgkin and Non-Hodgkin Lymphoma)  
- Leukemia 

 
 



Tools for Diagnosing and Staging Cancer 
 
Cancer is always described by the stage that it was diagnosed, even if it metastasizes or the 
tumors grow larger. Once diagnosed, staging cancer helps physicians determine the severity of 
cancer and the best course of treatment. The stage of cancer is determined using patient history, 
lab tests, imaging, and biopsy. 
 
Lab tests of blood, urine, and other fluids can be used to measure the levels of certain substances 
in your body. Abnormally high or low levels of these substances can be a sign of cancer, but they 
are not a definitive answer. Lab tests are important tools, but physicians must use them together 
with imaging and other assessment methods to diagnose cancer. 
 
Imaging procedures are another important tool in the diagnosis of cancer. In addition to the 
screening and diagnosis of cancer, imaging studies can help in staging, guiding cancer 
treatments, determining whether treatments are working, and monitoring for recurrence. 
Screening for cancer is usually recommended for people who have increased risk, for example, 
family history of a particular form cancer. Imaging can be used to determine the stage of cancer 
by finding the location in the body, the amount present, and whether it has spread to other areas. 
There are several types of imaging that use different technologies to produce pictures of areas 
inside of the body. 
 

- X-ray imaging uses low-level radiation to produce pictures of the body based on the 
different absorption rates of various tissues. A common use is to detect bone fractures 
because bones have a high absorption rate and appear white on film. X-rays can also be 
used for early cancer detection as in chest radiographs and mammograms. 

 
- CT Scans, computed tomography, use computer controlled X-rays to take a series of 

detailed images of the organs. The image is produced using three-dimensional slices of 
the body to give more information about the location, size, and depth of tumors. Contrast 
agents can be injected or taken by mouth to show boundaries between different tissues. 

 
- Nuclear imaging including PET and SPECT scans use low doses of radioactive 

substances that attach to tumor cells. Once the tumor cells are marked with these 
substances, specialized detection equipment is used to create images. PET scans (positron 
emission tomography) show chemical changes that take place in the tissue. They are 
usually more accurate in detecting large tumors than tumors smaller than 8 mm. PET 
scans may be helpful in determining whether the mass is cancerous and staging recurrent 
cancer. SPECT scans (single positron emission computed tomography) are similar to PET 
scans, however, they use computer modeling to create two- and three-dimensional images 
of the body. They can give information about metabolic changes and blood flow. 

 
- Ultrasound uses a transducer to produce sound waves with frequencies higher than those 

detected by human ears. The sound waves penetrate tissue in the body and reflect back to 
the device where a computer uses the echoes to create an image of the organs and tissues. 
This image is called a sonogram. 

 



- MRI (magnetic resonance imaging) uses strong magnetic fields and radio waves to create 
images of organs and other tissues. It is similar to a CT scan because it can produce three-
dimensional images of different sections of the body, however, it is more sensitive for 
assessing soft tissues. The intensity of the signal produced depends on the chemical 
makeup of the structures being assessed. MRI can be used with or without contrast to 
target different tissues. 

 
A biopsy is an examination that a pathologist performs on a sample of tissue collected from a 
patient with suspected cancer. The tissue is viewed under a microscope to determine whether the 
cells are malignant. Samples can be collected with a needle, an endoscope, or with surgery. For a 
needle biopsy, the needle penetrates the area of interest and tissue or fluid is drawn into it. If the 
target tissue is deeper and can be reached through a natural body opening, an endoscope can be 
used to remove the cells or tissue. Surgical biopsies can be either incisional or excisional. The 
surgeon removes only part of the tumor during incisional biopsies, however, the entire tumor is 
removed with excisional biopsies. A biopsy is necessary to diagnose cancer in most cases. 
 
 
 
Stages of Cancer 
 
Cancer staging helps physicians to determine the extent of cancer and the patient’s potential for 
survival. It also assists in identifying the appropriate treatment plan and possible clinical trials 
for new treatment options. The cancer stage is always named by the stage at diagnosis, even if it 
worsens and spreads to other areas of the body. 
 
Several systems are used to stage cancer including the TNM Staging System. The TNM system 
can describe cancer in detail and it is the most widely used system among most medical centers. 
TNM is an acronym that refers to the main tumor (T), the number of nearby lymph nodes (N), 
and whether it has metastasized (M). In describing the main tumor, the T describes the size and 
extent of the primary tumor. The N refers to the number of surrounding lymph nodes shown to 
be cancerous. M indicates whether the cancer has metastasized from the primary tumor to other 
areas of the body. Using the TNM system, each letter is followed by a number that gives more 
detail about cancer, for example, T1N1M0. The charts below explain these designations. 
 
The T category describes the primary tumor using a second digit to indicate more detail. 
 

TX Primary tumor cannot be evaluated or measured 

T0 No evidence of the primary tumor 

Tis Cancer in situ (early cancer that has not spread to surrounding tissue) 

T1, T2, T3, T4 Size and extent of primary tumor; higher number indicates larger tumor or 
spread into nearby tissue 

 
The N category describes whether or not cancer has spread to nearby lymph nodes. 
 



NX Cancer in nearby lymph nodes cannot be evaluated or measured 
N0 No cancer found in the nearby lymph nodes 
N1, N2, N3 Refers to the number and location of involved lymph nodes; higher 

number indicates more lymph nodes that have cancer 
 
The M category describes whether there is distant metastasis present in other areas of the body. 
 
MX Metastasis cannot be measured 
M0 Cancer has not metastasized to other areas of the body 
M1 Cancer has metastasized to other areas of the body 

 
 
While the TNM system offers significant detail, physicians often group cancers into five less-
detailed, basic stages when discussing the conditions with patients (Stage 0 – IV). 
 

- Stage 0 means that abnormal cells have been found, but they have not spread into nearby 
tissue. This is also called carcinoma in situ (CIS). Some controversy exists regarding 
whether CIS is cancer, but the cells may become cancerous. 

- Stage I, II, & III means that cancer is present and higher numbers indicate larger tumors 
that have spread to surrounding tissues. 

- Stage IV means that cancer has spread from the primary tumor to distant areas of the 
body. 

 
Basic Tumor Staging for the TNM System 
 

Tumor Stage Tumor Size Lymph Nodes Metastasis 
I < 2 cm No No 
II 2-5 cm Possible No 
III > 5 cm Yes No 

IV Not relevant Yes Yes 
 
 
According to the National Cancer Institute, there are a few other terms that healthcare providers 
may use to describe cancer. 
 

- In Situ: Abnormal cells are present, but they have not spread into surrounding tissue. 
- Localized: The cancer is limited to the area around the primary tumor with no sign that it 

has spread to other areas. 
- Regional: Cancer has spread to lymph nodes, tissues, or organs near the primary tumor. 
- Distant: Cancer has spread to distant areas of the body. 
- Unknown: Not enough information is available to determine the stage of cancer. 

 
 
The stages of Non-Hodgkin Lymphoma are slightly different from those of other types of cancer. 
They describe the area of the lymphatic system that is affected and whether organs are involved. 



 
- Stage I is the early stage of the disease where the cancer is found in only one lymph node 

region or in one organ. 
- Stage II is a slightly more advanced cancer that is localized to two or more lymph node 

regions on one side of the diaphragm. 
- Stage III is an advanced form of the disease and it involves lymph nodes both above and 

below the diaphragm. 
- Stage IV describes NHL that has advanced beyond the lymph nodes and spleen, as well 

as, into one of more organs including the skin, liver, bones, or bone marrow. 
 
 
Treatment Options for Cancer 
 
Treatments options depend on the type of cancer and the stage of advancement. They include 
radiation therapy, surgery, chemotherapy (non-specific and targeted), immunotherapy, and 
hormone therapy. Some patients receive only one type of treatment, but others may receive 
combinations of treatments, for example, surgery with chemotherapy. Clinical trials of new 
treatment protocols may be available to some patients, but it is important that they understand the 
possible risks before participating. 
 

Radiation Therapy (XRT) 
 

Radiation therapy employs ionizing radiation to kill cancer cells, prevent it from 
recurring, or to slow its growth. Approximately 60% of all cancer patients receive 
radiation therapy as part of their treatment plan. XRT is used for most solid tumors, but it 
can also be combined with other treatment strategies.  

 
The two main types of radiation therapy are External Beam Radiation Therapy and 
Internal Radiation Therapy. In external beam radiation therapy, a beam of radiation is 
emitted from a machine that aims it at the tumor. This method treats specific parts of the 
body, such as the lungs, instead of treating the whole body. Internal radiation therapy 
involves putting a radioactive material in your body in the form a solid or liquid. Taking 
internal radiation therapy as a solid, called brachytherapy, usually takes the form of 
capsules, seeds, or ribbons. It is used to treat cancers of the head, neck, breast, prostate, 
cervix, and eye. When internal radiation therapy is given as a liquid, it is delivered 
through an IV line. Liquid internal radiation treatments are most often used to treat 
thyroid cancer. 

 
XRT can be implemented as the only treatment for some patients, but it can also be used 
to augment other treatments. Radiation therapy may be used to shrink a tumor before 
surgery or to kill any remaining cancer cells after surgery. A technique called 
intraoperative radiation allows physicians to deliver radiation therapy directly to the 
tumor without passing through the skin. 

 
 

Surgery 



 
Surgery is performed on many patients diagnosed with cancer, but it is most effective for 
removing solid tumors. The type of surgery depends on the type of tumor, its location in 
the body, the amount of tissue to be removed, and the purpose of the surgery. Surgical 
procedures may be open or minimally invasive. The open procedures are similar to other 
types of open surgeries where the surgeon must cut through healthy tissue to get to the 
tumor. The surgeon will usually remove a sample of lymph nodes near the tumor for 
testing. Minimally invasive surgeries allow the surgeon to use a laparoscope to find and 
remove cancerous tissue. The advantages of minimally invasive procedures are smaller 
incisions and faster recovery time. 

 
The goal of surgery is often to remove the entire tumor, but there are cases when this is 
not possible. Debulking is the technique used to remove as much of the tumor as possible 
when removing the entire tumor could damage organs or other healthy tissues. Surgery 
can also be used to ease symptoms by removing tumors that are causing pain or pressure 
on healthy structures including nerves. As with any surgery, patients could be at risk for 
increased pain or infection after the procedure.  

 
 

Chemotherapy 
 

Chemotherapy is the use of drugs to treat disease. In the case of cancer, the goal is to stop 
or slow the growth of cancer cells. There are more than 100 chemotherapy drugs in use 
either alone or in combination with other treatments. These drugs vary in their usefulness, 
their side effects, and their chemical composition. They can be used to cure certain forms 
of cancer and to lessen the probability that it will return. For other types of cancer, 
chemotherapy can shrink tumors that may be causing pain or pressure on surrounding 
tissues. Many chemotherapy agents work by interrupting the cell cycle, but they are not 
able to differentiate between normal reproducing cells and cancer cells. 

 
The American Cancer Society states that chemotherapy drugs can be divided into groups 
based on their chemical structure, how they work, and their interactions with other drugs. 
The latter is particularly important if more than one drug is needed for treatment. Some 
drugs belong to more than one group because they may act differently under certain 
circumstances. Two broad categories of chemotherapy drugs are Non-Specific Agents 
and Targeted Therapies. Non-specific agents damage cells and limit their ability to 
reproduce. These agents often impact non-cancerous cells as well. Targeted therapies are 
tailored treatments that attack unique molecular characteristics of a tumor cell. 
Chemotherapy treatments are often delivered in 6 to 8 cycles given every three weeks. 

 
 

Non-Specific Chemotherapy Agents 
 
   Alkylating Agents 
  



Alkylating agents work in all phases of the cell cycle by directly damaging 
the DNA of the cell to prevent it from reproducing. They are used to treat 
a variety of cancers including sarcoma, multiple myeloma, leukemia, 
lymphoma, and Hodgkin disease. Their effect on the DNA can cause long-
term damage to bone marrow and, in rare cases, lead to acute leukemia. 
Alkylating agents are divided into the following classes: 

 
- Nitrogen mustards:  mechlorethamine, chlorambucil, 

cyclophosphamide, melphalan, and ifosfamide 
- Nitrosoureas:  streptozocin, lomustine, and carmustine 
- Alkyl sulfonates:  busulfan 
- Ethylenimines:  altretamine and thiotepa 
- Triazines:  dacarbazine and temozolomide 

 
 

Antimetabolites 
 

Antimetabolites disrupt both DNA and RNA growth by substituting 
during the cell cycle when the cell’s chromosomes are replicating. These 
agents are often used to treat forms of breast cancer, leukemia, ovarian 
cancer, and intestinal cancers. Examples of antimetabolites include the 
following: 

 
- Capecitabine 
- Cytarabine 
- 5-flouroouracil 
- 6-mercaptopurine 
- Fludarabine 
- Floxuridine 
- Hydroxyurea 
- Methotrexate 
- Pemetrexed 
- Gemcitabine 

 
 

Anti-tumor Antibiotics 
 

Anti-tumor antibiotics alter the DNA inside of cancer cells preventing 
them from growing and replicating. A widely used type of anti-tumor 
antibiotic is called Anthracyclines. These drugs work in all phases of the 
cell cycle and they interfere with enzymes involved in the replication of 
DNA. There are lifetime dose limits for Anthracyclines because 
permanent heart damage can result from high doses. 

 
Examples of Anthracyclines include: 

- Epirubicin 



- Doxorubicin 
- Daunorubicin 
- Idarubicin 

 
Examples of anti-tumor antibiotics that are not Anthracyclines include: 

- Mitomycin-C 
- Bleomycin 
- Mitoxantrone 
- Actinomycin-D 

 
 
 

Mitotic inhibitors 
 

Mitotic inhibitors interrupt cell reproduction primarily by stopping mitosis 
in the M phase of the cell cycle. However, they can cause cell damage in 
all phases by preventing enzymes from making necessary proteins.  

 
Examples of mitotic inhibitors include: 

- Epothilones 
- Vinca alkaloids (vinblastine, vincristine, and vinorelbine) 
- Estramustine 
- Taxanes 

 
 

Topoisomerase inhibitors 
 

Topoisomerase inhibitors interfere with topoisomerases, enzymes that 
separate DNA strands before they are copied in S phase of the cell cycle. 
These drugs are used in the treatment of some forms of leukemia, lung, 
ovarian, gastrointestinal, and other cancers. There are two categories of 
topoisomerase inhibitors determined by the type of enzyme they impact. 

 
Topoisomerase I inhibitors: 

- Topotecan 
- Irinotecan 

 
Topoisomerase II inhibitors: 

- Teniposide 
- Etoposide 
- Mitoxantrone 

 
 

Corticosteroids 
 



Corticosteroids are naturally occurring hormones and hormone-like drugs 
that are used in several types of conditions. They are considered to be 
chemotherapy drugs when used in the treatment of cancer. Corticosteroids 
can help prevent severe allergic reactions when used before other 
chemotherapy agents. They may also help prevent nausea and vomiting 
caused by some forms of chemotherapy. 

 
Examples of corticosteroids include: 

- Dexamethasone 
- Prednisone 
- Methylprednisolone 

 
 

Targeted Chemotherapy Agents 
 

Targeted chemotherapy agents are a newer class of drugs with more specific 
methods for attacking cancer cells. They can attack cells that have an abnormal 
number of a certain gene or cells that have altered versions of certain genes. 
Differentiating agents can cause premature cancer cells to mature into normal 
cells. These agents are the focus of many research studies looking for new ways 
to treat cancer and prevent recurrence. 

 
Examples of targeted agents include: 

- Bortezomib 
- Gefitinib 
- Imatinib 
- Sunitinib 

 
Examples of differentiating agents include: 

- Tretinoin 
- Bexarotene 
- Retinoids 
- Arsenic trioxide 

 
 

Immunotherapy 
                                                        

Immunotherapy is treatment with drugs that help the immune system recognize and 
attack cancer cells. Active immunotherapy agents activate the patient’s immune system to 
fight the disease. Passive immunotherapies provide the components of the immune 
system to attack cancer. These passive agents (i.e., antibodies) are created outside of the 
body, then given back to fight the disease. 

 
Active immunotherapies include: 

- Monoclonal antibody therapy (i.e., alemtuzumab, and rituximab) 
- Immunomodulating drugs (i.e., thalidomide and lenalidomide) 



- Non-specific immunotherapies and agents that boost the immune 
response (i.e., BCG, interferon-alfa, and interleukin-2) 

 
● Cancer vaccines, an active immunotherapy, exist for certain forms 

of cancer. 
 
 

Hormone Therapy 
 

Hormone therapy uses sex hormones and hormone-like drugs to impact the function or 
production of male or female hormones. They work differently than standard 
chemotherapy agents, but they can slow the growth of cancers that depend on natural sex 
hormones in the body (i.e., breast, uterine, and prostate cancers). Hormone therapy works 
by preventing the body from making certain hormones or by keeping cancer cells from 
using the hormones needed to grow. 

 
Examples of hormone therapy include: 

- Aromatase inhibitors (anastrozole, letrozole, and exemestane) 
- Progestins (megestrol acetate) 
- Anti-estrogens (fulvestrant, toremifene, and tamoxifen) 
- Anti-androgens (flutamide, nilutamide, and bicalutamide) 
- Estrogens 
- Gonadotropin-releasing hormone (GnRH): also called luteinizing 

hormone-releasing hormone (LHRH) 
 
 
Side Effects from Cancer Treatments 
 
Cancer treatments can be effective in attacking cancer cells, but they can create problems that 
affect healthy tissues or organs. These side effects can be mild or severe and they vary from 
patient to patient. Common side effects can include nausea, fatigue, appetite loss, diarrhea, 
edema, and risk for infection. However, the type and severity of symptoms depends on factors 
such as the type of treatment, frequency of treatment, patient’s age, and presence of other health 
conditions. 
 
The National Cancer Institute posted a comprehensive list of possible side effects (from 
www.cancer.gov Apr 2015): 
 

- Anemia 
- Appetite Loss 
- Bleeding and bruising (Thrombocytopenia) 
- Constipation 
- Delirium 
- Diarrhea 
- Edema 
- Fatigue 



- Hair loss (Alopecia) 
- Infection and neutropenia 
- Lymphedema 
- Memory or concentration problems 
- Mouth and throat problems 
- Nausea and vomiting 
- Nerve problems (Peripheral neuropathy) 
- Pain 
- Sexual and fertility problems (Men and Women) 
- Skin and nail changes 
- Urinary and bladder problems 

 
Radiation Therapy (XRT) 

 
Fatigue is the most universal side effect from radiation therapy. It usually begins 
approximately three weeks into treatment, but it gradually resolves when the treatment is 
finished. Several other side effects can occur in the tissues that are subjected to the 
radiation field. They can be grouped as early side effects and late side effects. 
 
Early side effects include changes in the skin, gastrointestinal system, bone marrow, 
respiratory system, and central/peripheral nervous system. Patients may report itching, 
dryness, erythema, or skin peeling in the treatment area. Gastrointestinal effects include 
diarrhea, nausea, vomiting, and anorexia. The bone marrow might decrease the 
production of leukocytes, erythrocytes, and thrombocytes. Patients may report thickening 
of sputum or develop inflammation of the walls of the alveoli in the lungs (pneumonitis). 
Inflammation and edema can occur around the nerves in the central and peripheral 
nervous systems. 
 
The late side effects from radiation therapy can impact the same systems and tissues as 
the early side effects, however, the impact is more significant also involving the muscles 
and soft tissues. The skin may change color, heal slower, or become fibrotic (or even 
necrotic in some cases). Malabsorption, obstruction, or ulceration of the gastrointestinal 
tract are possible. The effect on the bone marrow can cause chronic low blood counts. 
Central and peripheral nervous systems may develop atrophy, plexopathy, occlusion, or 
infarction. Respiratory and cardiovascular risks include pulmonary fibrosis and, less 
frequently, cardiomyopathy or pericardial fibrosis. Bone growth may slow and 
osteoporosis or osteonecrosis can develop. Fibrosis is the primary effect on the muscles 
and soft tissues. 
 
 
Surgery 
 
Cancer surgery, as with any other surgery, has benefits, risks, and possible side effects. 
These depend on the type of cancer, location of the tumor, type of surgery, and other 
treatments received. Patients who have less invasive procedures typically recover faster 
and have milder side effects. Side effects after cancer surgery can include pain, fatigue, 



appetite loss, localized swelling, drainage, bruising, numbness, bleeding, infection, 
lymphedema, and possible organ dysfunction. 
 
Pain is the most common side effect from cancer surgery. The intensity and location of 
pain is affected by the size of the incision, amount of tissue removed, location on the 
body, and degree of preoperative pain. As with radiation therapy, patients often 
experience fatigue after surgery. It can be caused by anesthesia, loss of appetite, stress, 
baseline nutrition, and the healing process using energy. Appetite loss is common after 
most surgeries, especially when anesthesia is used. This generally resolves within a few 
days to a week. 
 
Localized swelling is part of the body’s natural response to injury, however, lymphedema 
may develop when lymph nodes are removed during surgery. Lymph node removal can 
lead to pooling of lymph fluid in the surrounding tissues because it is unable to drain 
through the lymphatic system. As the area becomes swollen and tight, patients may 
complain of significant pain, limited movement, and limited use of the affected area, such 
as the arm or leg. If lymphedema is left untreated, it can results in more serious health 
problems.  
 
Bleeding and drainage can occur after any surgical procedure and will usually resolve 
after a few days. However, the surgeon should be notified if either is excessive. Localized 
bruising can be expected, but it could indicate a bleeding problem if it does not improve. 
Redness, fever, and drainage that becomes cloudy (white or yellow) or has a strong odor 
are signs of infection. The surgeon should also be notified immediately if there are signs 
of infection to prevent cellulitis or sepsis. 
 
 
Chemotherapy 
 
Chemotherapy is effective in treating cancer, but it also has a variety of potential side 
effects depending on the type of cancer, location, patient’s general health, and drugs/dose 
used. Side effects are caused when chemotherapy agents damage healthy cells. These 
drugs work on active cells that are growing and reproducing. Therefore, they can affect 
healthy cells in addition to attacking cancer cells. Cells in the mouth, hair, blood, and 
digestive system are particularly vulnerable. Side effects can be treated with other drugs, 
combinations of drugs, or adjusting the chemotherapy treatment schedule. Preventing and 
treating side effects is an important part of the treatment plan.  
 
Fatigue is the most common side effect from chemotherapy, especially in the treatment of 
breast cancer. It can appear suddenly and last until several months after treatment has 
ended. Rest does not usually ease this type of fatigue. The symptoms can include lack of 
energy, increased sleep time, lack of interest in normal activities, feeling tired even after 
sleeping, difficulty concentrating, and difficulty finding words. One potential cause of 
fatigue is anemia. Anemia can occur in patients who receive chemotherapy if the drugs 
damage red blood cell production or the actual cells. The symptoms of anemia are 
fatigue, dizziness, irritability, weakness, and feeling cold.  



 
Chemotherapy drugs can lower white blood cell and platelet counts, but the symptoms 
are not always obvious. Low white blood cell increases the risk for infection and illness. 
Patients with weakened immune systems need to take precautions to reduce exposure to 
viruses, bacteria, and other germs. Low platelet counts (thrombocytopenia) can lead to 
bruising, frequent nosebleeds, heavier menstruation, and blood in vomit or stools. 
 
Patients may have difficulty eating due to tongue, mouth, or throat sores that can develop 
as a result of chemotherapy. The condition, called mucositis, can appear as red and 
swollen areas like ulcers. It leads to difficulty swallowing, pain, impaired sense of taste, 
potential bleeding, and risk for infection. Dental problems including bleeding gums and 
tooth damage are possible. Oral yeast infections can occur if a patient’s immune system 
is compromised. Patients often develop gastrointestinal distress such as nausea, vomiting, 
diarrhea, constipation, or appetite loss. Nausea is the most common of these symptoms, 
but it can be treated with anti-nausea medications.  
 
Some chemotherapy drugs cause problems with the hair, skin, and nails. Hair loss 
(alopecia) is a common side effect that can occur within a few weeks of the first 
treatment. The loss affects hair on the head, eyebrows, eyelashes, and body, but it is 
generally temporary. Patients may experience skin irritations including rash, dryness, and 
itching. Changes in fingernails and toenails can include slow growth, yellow or brown 
appearance, and weakening – nails may become brittle and break easily. 
 
The endocrine system can be disrupted by certain chemotherapy agents. Some patients 
may experience depression, anxiety, and stress due to hormone changes. Female patients 
can have symptoms of menopause or problems with menstruation. Male patients can have 
difficulty regulating hormones and experience decreased sex drive. Both men and women 
can be at risk for infertility. Some patients may begin to have problems regulating blood 
glucose that can lead to diabetes. 
 
Neurological side effects can occur depending on the type of cancer, location, and type of 
chemotherapy agent. These symptoms include memory loss, headaches, peripheral 
neuropathy, and chemo brain (difficulty concentrating or thinking clearly). Patients may 
also experience respiratory symptoms such as shortness of breath and excessive 
coughing. Chemotherapy can have a significant impact on the musculoskeletal system. 
Patients often experience muscle/joint pain, swelling/edema, weakness, decreased muscle 
mass, bone loss (osteopenia/osteoporosis), and peripheral neuropathy (numbness, 
tingling, and pain). These deficits are often directly related to functional limitations that 
can be addressed by an appropriate oncology rehabilitation program. 

 
 
Overview of Oncology Rehabilitation 

 
Oncology rehabilitation focuses on the treatment of impairments and functional limitations that 
result from the medical treatment of cancer. A paper by JK Silver, et al. defines it as “medical 
care that should be integrated throughout the oncology care continuum and delivered by trained 



rehabilitation professionals who have it within their scope of practice to diagnose and treat 
patients’ physical, psychological and cognitive impairments in an effort to maintain or restore 
function, reduce symptom burden, maximize independence and improve quality of life in this 
medically complex population.” As cancer survivorship increases, the need for oncology 
rehabilitation programs also increases. Research from the American Cancer Society indicates 
that the five-year survival rate of all cancers diagnosed during 2005 – 2011was 69%, an increase 
of 20% compared to data from 1975 – 1977. The improvement in survival rate reflects 
improvements in cancer treatments and earlier diagnosis.  

 
Oncology rehabilitation is similar to other types including orthopedic and neurological 
rehabilitation. It can be prescribed by any medical or osteopathic physician. In states with direct 
access, physical therapists may provide these programs without a physician referral, however, 
communication with the patient’s primary care physician and oncologist is recommended. The 
most effective programs are those delivered by an interdisciplinary team of skilled professionals 
who specialize in cancer rehabilitation. The following chart from Livestrong.org demonstrates 
the comprehensive nature of these teams and the role of each provider. 
 

Professional What They Do 

Physician (physiatrist 
or other type of 
medical or 
osteopathic doctor) 

The doctor who leads the team will decide what diagnostic tests should 
be done and what treatment should be prescribed. 

Physical Therapist The physical therapist is primarily involved in helping someone recover 
strength, flexibility, endurance and mobility. They also treat pain and 
some can manage conditions such as lymphedema. Many physical 
therapists specialize in certain types of medical problems such as 
orthopedic or neurological conditions. 

Occupational 
Therapist 

The primary goal of occupational therapy is to help someone resume his 
or her usual daily activities such as bathing, dressing and returning to 
work. Occupational therapists devote considerable efforts to improving 
the functional use of the arm including helping to improve arm strength, 
coordination and range of motion. They can also treat pain and some are 
certified in lymphedema therapy. 



Speech and 
Language 
Pathologist 

This type of therapist concentrates on problems that have to do with 
language comprehension or expression as well as swallowing issues. 

Rehabilitation Nurse These health care specialists are always available in inpatient 
rehabilitation settings but often work in outpatient settings as well. 
Rehabilitation nurses perform all of the usual nursing functions but also 
focus on helping patients with bowel and bladder function, sexuality 
issues and providing education and support for the family. Rehabilitation 
nurses also can help you regain the ability to move, speak and swallow 
by reinforcing what the therapy team is working on. 

Vocational 
Rehabilitation 
Specialist 

This professional evaluates whether you can return to work and if so how 
best to accomplish this. This may involve the use of special equipment 
such as a one-handed computer keyboard. If it is necessary for a cancer 
survivor to work in an entirely new occupation, vocational retraining may 
be offered. 

Therapeutic 
Recreational 
Therapist 

These therapists are not always found in rehabilitation settings, but many 
hospitals have at least one therapeutic recreational therapist on staff. 
This specialist helps people to embrace leisure and educational activities 
that are part of having a good quality of life. These activities may include 
cooking, gardening and playing sports. 

Mental Health 
Counselor 

Most rehabilitation settings will have some type of mental health 
counseling available. This might include a consultation with a doctor who 
specializes in psychiatry or an evaluation with a psychologist or clinical 
social worker. These specialists have a lot of experience in helping 
people psychologically adjust to a life that may be different from what 
they had previously experienced. 

Neuropsychologist This is a specific type of mental health specialist who is responsible for 
conducting testing to determine cognitive problems in people who are 
experiencing issues with memory, concentration and other brain 
functions. 

Registered Dietician A registered dietician helps to figure out the best diet for someone going 
through cancer treatment and/or rehabilitation. A dietician can offer 



guidance as to how to gain or lose weight and improve energy through 
nutrition. 

Orthotist This professional who has training in how to fit and make braces. Braces 
are sometimes necessary for people who have some weakness or 
paralysis. 

Prosthetist This is a rehabilitation professional who is an expert at making and fitting 
artificial limbs—usually after an amputation. 

Case Manager This person acts as a liaison between the rehabilitation team, the 
insurance company, the patient and the family. Case managers are 
helpful in answering your questions related to insurance and assisting 
you with getting the best possible care. Case managers may be found in 
both inpatient and outpatient settings. 

 
 
Oncology rehabilitation programs address disease-related, as well as, treatment related 
impairments and functional limitations. They focus on reducing the severity of symptoms and 
long-term problems. The goals of an oncology rehabilitation program are to control pain, manage 
swelling/lymphedema, increase flexibility, improve strength, increase endurance, improve 
mobility, restore function, and minimize disability. According to Oncology Rehab Partners, 
comprehensive rehabilitation programs can address the following impairments: 
 
General Physical Impairments 

- Joint pain, diffuse (e.g., arthralgias) 
- Musculoskeletal pain (e.g., myalgias) 
- Neuropathic pain 
- Weakness 
- Fatigue 
- Deconditioning 
- Somatic pain 
- Difficulty returning to premorbid activities 
- Visceral pain 

 
Specific Physical Impairments 

- Autonomic dysfunction 
- Back pain 
- Balance dysfunction 
- Bowel dysfunction 



- Cervical range of motion limitations 
- Chemotherapy-induced peripheral neuropathy 
- Chest/thoracic pain 
- Cognitive impairment 
- Compression neuropathy 
- Dystonia 
- Gait dysfunction 
- Headaches 
- History of falls 
- Jaw excursion, limited 
- Joint pain, localized 
- Joint range of motion limitations 
- Lymphedema 
- Muscular asymmetry 
- Neck pain 
- Osteopenia/osteoporosis 
- Paralysis 
- Radiation fibrosis syndrome 
- Radiculopathy 
- Scapular winging 
- Scar adhesions 
- Sensory deficits 
- Sexual dysfunction 
- Shoulder pain 
- Speech impairment 
- Swallowing impairment 
- Urinary dysfunction 
- Visuospatial and/or proprioception dysfunction 

Functional Limitations 
- Inability to return to work 
- Difficulty caring for children/grandchildren 
- Limited mobility due to safety concerns (walking, driving, etc.) 
- Inability to travel and take vacations 
- Difficulty with ADLs (e.g., dressing, bathing) 
- Difficulty with IADLs (e.g., chores, shopping) 

 
 
 
 

The 4 Phases of Oncology Rehabilitation  

 
J. Herbert Dietz, MD authored one of the first cancer rehabilitation textbooks while he was an 
attending surgeon at Memorial-Sloan Kettering Cancer Center. In his book, he described cancer 



rehabilitation according to four distinct phases. His classification system pioneered the idea of 
integrating rehabilitation interventions into the palliative phase of the disease. Since that time, 
research has supported this concept. Dietz described the use of rehabilitation in the early stages 
of cancer to prevent impairments and disabilities. Today, this is called prehabilitation and it has 
become a growing area of interest and research. Julie Silver, MD and her colleagues at Oncology 
Rehab Partners have defined prehabilitation as “a process on the continuum of care that occurs 
between the time of diagnosis and the beginning of acute treatment and includes physical and 
psychological assessments that establish a baseline functional level, identify impairments, and 
provide targeted interventions that promote physical and psychological health to reduce the 
incidence and/or severity of future impairments.” 

 
The 4 Phases of Oncology Rehabilitation as described by Dietz are: 
 

1. Preventative Phase:  
- Interventions that will lessen the effect of expected disabilities. 
- The preventative phase starts soon after cancer has been diagnosed. It is 

performed before or immediately after radiation therapy, surgery, or 
chemotherapy. No impairments of function present yet. The purpose of 
rehabilitation interventions is preventing impairments. 

 
2. Restorative Phase:  

- Interventions that attempt to return patients to previous levels of physical, 
psychological, social, and vocational functioning. 

- The restorative phase strives for the maximal recovery of function in patients 
with remaining function and ability. It attempts to achieve maximal functional 
recovery in patients who have impairments of function and decreased abilities. 

 
3. Supportive Phase:  

- Interventions designed to teach patients to accommodate to their disabilities 
and to minimize debilitating changes from ongoing disease. 

- The supportive phase increases the patient’s ability for self-care and improves 
mobility. It uses methods that are effective for patients whose cancer has been 
growing and whose impairments of function and declining abilities have been 
progressing. Examples of these interventions include training with assistive 
devices, self-care, and more skillful ways of performing ADLs. It also focuses 
on preventing disuse impairments, such as contractures, muscle atrophy, loss 
of muscle strength and decubitus. 

 
4. Palliative Phase:  

- Interventions focused on minimizing or eliminating complications and 
providing comfort and support 

- The palliative phase enables patients in the terminal stage to lead a high 
quality of life physically, psychologically and socially, while respecting their 
wishes. It is designed to relieve symptoms, such as pain, dyspnea, and edema. 
These interventions also help prevent contractures and decubitus using heat, 



low-frequency therapy, positioning, breathing assistance, relaxation or the use 
of assistive devices. 

 
 
 
Contributions of Rehabilitation in Each Phase of Cancer 
 

1. Treatment (Preventative Phase) 
- Evaluating the effects of rehabilitation treatments on function. 
- Preserving and restoring function through exercise, increased activity, and 

edema management. 
- Controlling pain using thermal modalities (heat or cold) and transcutaneous 

electrical nerve stimulation. 
 

2. Post-treatment (Restorative Phase) 
- Developing and supporting a program to help restore daily routines and 

promote a healthy life-style. 
- Educating the patient about self-monitoring. 
- Supervising a maintenance program of exercise, mobility management, edema 

management, and mobility. 
 

3. Recurrence (Supportive Phase) 
- Educating the patient about the impact of recurrence and its effect on function. 
- Educating the patient about monitoring in the context of the new clinical 

status. 
- Supervising the patient in an appropriate program to restore function or 

prevent its decline. 
 

4. End of Life (Palliative Phase) 
- Educating patient/family regarding mobility training, good body mechanics 

and assistive devices. 
- Pain management (non-pharmacologic treatment) and symptom control. 
- Maintaining independence and quality of life. 

 
 

Components of Oncology Rehabilitation Programs 
 
Oncology rehabilitation programs can follow different models depending on the complexity and 
severity of the condition, however, they should generally follow a stroke rehab model. This is an 
interdisciplinary model that combines physical therapists, occupational therapists, 
speech/language therapists, and nurses with physicians. It allows patients to receive care from 
skilled and highly educated rehabilitation professionals instead of extenders. Even complex 
rehabilitation issues, such as cognitive dysfunction, musculoskeletal diagnoses, and 
speech/swallowing, can be addressed appropriately. 
 



Physical and occupational therapy interventions focus on reducing pain, managing 
swelling/lymphedema, improving flexibility, increasing strength, improving endurance, and 
restoring function. Pain management can be accomplished with modalities including heat, cold, 
and electrical stimulation when indicated. Swelling and lymphedema management is best 
performed by specially trained therapists who have advanced knowledge of the anatomy and 
function of the lymphatic system. They may use manual lymph drainage techniques or 
mechanical devices, such as the Lympha Press, that provide sequential compression to the 
affected limb. Patients who are treated for lymphedema can be issued compression garments to 
control swelling between treatment sessions. 
 
Some patients experience joint stiffness, muscle or soft tissue tightness, and overall decreased 
flexibility during and after cancer treatment. These symptoms can be caused by disuse and side 
effects from radiation therapy, surgery, or chemotherapy. Patients can benefit from manual 
therapy techniques including manual stretching, myofascial release, and joint mobilizations to 
improve motion and increase soft tissue length. 
 
Fatigue related to cancer treatment can be challenging to overcome because there are so many 
factors that can potentially cause this symptom. It can be a side effect of chemotherapy, radiation 
treatment, or disuse. Physical and occupational therapists can educate patients about adjusting 
their schedules to include rest periods to allow recovery time. Medications may be indicated 
depending on the suspected cause of fatigue. Therapeutic exercise can help patients not only 
improve their strength, endurance, flexibility, but also improve sleep and reduce fatigue. Some 
patients are able reduce depression and relieve stress through exercise. 
 
 

Exercise and Oncology 
 
Research has shown the benefits of structured exercise training for a variety of physiological and 
psychosocial outcomes among patients diagnosed with cancer. Improvements have been shown 
in quality of life, aerobic capacity, muscular strength, fatigue, and function. Studies have shown 
patients achieving strength gains up to 144%, as well as, decreased resting heart rate, improved 
pulmonary function, and decreased lactate concentration. Patients report over 21% improvement 
in self-reported quality of life. There are other benefits from exercise training along the cancer 
continuum including improved immune system function, decreased hospitalization, increased 
joint range of motion, improve soft tissue extensibility, reduced episodes of nausea, decreased 
fatigue, and reduction in depression. Exercise training is safe for most medically stable patients, 
but they should be cleared by their oncologist before beginning any program. 
 
According to a study by Blanchard et al., 30% of patients diagnosed with cancer reduced their 
activity level immediately after diagnosis. They found that 15% actually increased their activity 
level without negative consequences, however, only 16% of patients remained active during their 
treatments. A study by Adamsen, et al. found that a supervised multimodal exercise program that 
included high and low intensity components was safe and appropriate for patients with various 
cancers. Their results showed that patients had reduced fatigue, improved aerobic capacity, 
increased muscular strength, improved tolerance for physical activity, greater emotional well-
being, and improved functional ability. 



 
Exercise can reduce cancer-related fatigue in patients who are considered to be physically active. 
Schwartz et al. found that the majority of patients who continued to exercise during their cancer 
treatments (with modifications) reported less fatigue. These subjects averaged nine hours of 
exercise per week and only 52% reported fatigue that “affected the whole body.” Exercise and 
rest were the most commonly used strategies for managing their symptoms. 
 
Studies that examined the impact of exercise and the safety of patients’ participation in these 
programs concluded the following: 

- Oncology patients can adapt to exercise. 
- Oncology patients can exercise through the spectrum of oncology care. 
- Cancer therapies almost demand that patients exercise. 
- Exercise impacts the risk for developing cancer and the course of cancer 

survivorship. 
- Mechanisms may exist that link inactivity with carcinogenic processes. 

 
 
Exercise Prescription 
 
As the research shows, exercise can have a significant impact on the lives of patients before, 
during, and after cancer treatment. However, exercise prescription requires careful planning to 
ensure that the appropriate exercises are given and safe parameters are used. The FITT Principle 
is a frequently used method to prescribe and monitor exercise programs. The acronym FITT 
refers to frequency, intensity, time (duration), and type (mode). It is a threshold model that 
allows patients to achieve sufficient physiological challenge to create adaptive changes, training 
effects, and reconditioning. 
 
Frequency is the first component and it refers to the number of times per week that a patient 
participates in exercise. It can be defined by the intensity of the exercises performed – higher 
intensity exercises would require longer recovery time, therefore would be performed fewer 
times per week. Frequency is treatment dependent and may be modified if fatigue is present. 
Patients can exercise more than once per day for short periods of time if they are deconditioned. 
Exercises may be combined with the performance of usual ADLs as appropriate and they should 
be consistent with the patient’s goals. Progressing an exercise program should start with duration 
first, then frequency as patients become more conditioned. 
 
Intensity can be described as a percentage of VO2 Max, estimated VO2 Max, estimated maximum 
heart rate, estimated maximum heart rate reserve, the 6-minute walk test, or a 1-RM (rep 
maximum). Considerations when setting exercise intensity include a patient’s safety issues, 
treatment status, and functional status. Therapists should use caution when determining intensity. 
The American College of Sports Medicine recommends an intensity of 40-60% of heart rate 
reserve (HRR), however, some studies recommend 30-75% of heart rate reserve (HRR). The 
heart rate maximum (HRmax) is generally calculated using the formula HRmax = 220 – age. The 
American College of Sports Medicine provides the following table for intensity comparison. 
 

Intensity % VO2  Peak % HRmax RPE 



Very light < 20 < 35 < 10 
Light 20-39 35-54 10-11 
Moderate 40-59 55-69 12-13 
Hard 60-84 70-89 14-16 
Very hard ≥85 ≥90 17-19 
Maximal 100 100 20 

 
 
Time, or duration, is the total amount of time spent exercising or the total caloric expenditure. 
Shorter exercise periods require a larger number of sessions – increased frequency. When 
progressing the program, time should be increased before frequency. Type, or mode, is the type 
of exercise that is performed. This may depend on what equipment or facilities are available. 
Patient preference is another consideration since they are more likely to be compliant with the 
program if they enjoy the activity. Exercise safety is also an important consideration when 
choosing the mode. The types of exercises could include aerobic, strength training, stretching, 
and core stabilization activities. 
 
One of the key benefits of using the FITT model is using the metrics of frequency, intensity, 
time, and type to determine progression of the program. Frequency, intensity, and time can be 
increased, but initially duration should be considered. The general recommendation is to increase 
the duration of the exercise by 5-10 minutes per week. After progressing the duration, frequency 
is the next component to increase. Intensity is the last component that should be increased to be 
progressed. Any progression should be gradual and it should anticipate possible setbacks. 
 
Patient may have many motivations for participating in an exercise program during cancer 
treatment. It can help them feel “normal”, cope with the treatment, give control over their life, 
reduce stress, help them feel better, improve immune function, and improve their energy level. 
However, barriers such as feeling sick, fatigue, nausea, vomiting, lack of time, pain, medical 
procedures, chemotherapy sessions, diarrhea, and visitors may prevent patients from 
participating in exercise programs during treatment. Similar motivations and barriers exist in the 
survivorship phase. The motives include recovering from the treatment, reduced risk of 
recurrence, improved strength, improved fitness level, reduced stress, improved weight control, 
and feeling better. Barriers include lack to time, fatigue, deconditioning, poor health, poor 
weather, lack of motivation, joint pain, lack of equipment, or recurrence of cancer. 
 
The structure of the exercise program should contain the following components: warm-up for 5-
10 minutes, stretching for 5-10 minutes, conditioning (variable time), and a cool down for 5-10 
minutes. Recommendations for physical activity and exercise for cancer survivors are 30-60 
minutes per day of moderate to vigorous activity at least 5 days per week. 
 
 
The Centers for Disease Control Recommendations 
 
The Centers for Disease Control defines moderate intensity exercise as sufficient to raise the 
heart rate and break a sweat. The patient should be able to talk, but not sing during the activity. 
Walking fast, water aerobics, pushing a lawn mower, and riding a bike are acceptable exercises 



for this purpose. The CDC describes vigorous exercise as breathing hard and fast with a marked 
increase in heart rate. The patient should not be able to speak more than a few words without 
breathing. Jogging, running, playing singles tennis, playing basketball, and riding a bike fast 
would qualify as vigorous exercises. 
 
The CDC provides the following charts of the recommended level of exertion to receive health 
benefits: 
 

CDC Recommendations – Health Benefits 
 

Intensity Aerobic Strengthening 
Moderate 150 min / week 2 days /week 

large muscle groups 
Vigorous 75 min / week 2 days / week 

large muscle groups 
Combination  
(aerobic + strengthening) 

50 mod & 50 vigorous 
90 mod & 30 vigorous 

2 days / week 
large muscle groups 

 
 

CDC Recommendations – Greater Health Benefits 
 

Intensity Aerobic Strengthening 
Moderate 300 min / week ≥ 2 days /week 

large muscle groups 
Vigorous 150 min / week ≥ 2 days / week 

large muscle groups 
Combination  
(aerobic + strengthening) 

100 mod & 100 vigorous 
150 mod & 75 vigorous 

≥ 2 days / week 
large muscle groups 

 
 
The CDC recommends weight training, working with resistance bands, and body weight 
exercises for strength training (i.e., pushups, pullups, sit ups). Some daily activities may also 
qualify as strengthening exercises such as heavy gardening and digging with a shovel. They 
advise strengthening of the large muscle groups of the legs, hips, back, chest, abdomen, 
shoulders, and arms. 
 
 
The American College of Sports Medicine Recommendations 
 
The American College of Sports Medicine offers its own recommendations similar to the CDC. 
The ACSM states that light to moderate exercise may be beneficial for deconditioned patients. 
They recommend a daily step count of at least 7000 steps at a moderate intensity and expending 
more than 2000 kcal per week. Exercise volume below these levels may still be beneficial if a 
patient is unwilling or unable to achieve the recommended exercise volume. The ACSM 
recommends a gradual progression of exercise volume by increasing duration, frequency, and/or 
intensity until the goals are reached. 



 
The following charts describe the ACSM recommendations for resistance and flexibility 
exercise: 
 

ACSM Guidelines for Resistance Exercise 
 

Intensity (% of 1-RM estimation) 
20-50%: older adults to improve power 
< 50%: to improve muscle endurance 

40-50%: to improve strength in sedentary individuals beginning a problem 
40-50%: to improve muscular strength in older adults 

60-70%: to improve strength in novice to intermediate exercisers 
> 80%: experienced strength trainers to improve strength 

 
 

ACSM Guidelines for Flexibility 
 

Frequency Intensity Time Type Volume Pattern Progression 
>2-3 days / 

week; 
greatest 

gains with 
daily 

stretchin 

Stretch to 
the point of 

feeling 
tightness 

Hold a 
stretch for 
10-30 sec; 

older 
people 

holding for 
30-60 

seconds 
may be 
better 

Each of the 
major 

muscle-
tendon 
units 

Perform 60 
sec of total 
stretching 
time for 

each 
exercise 

2-4 reps Unknown 

 
 
ACSM Guidelines for Cancer Survivors 
 
The ACSM recommends that cancer survivors avoid inactivity and return to normal daily 
activities as soon as possible after surgery. They should be evaluated for peripheral neuropathies 
and musculoskeletal dysfunctions that could result from cancer treatment. Patients should 
continue with their normal daily activities and exercise as often as possible. If there is known 
metastatic bone cancer, exercise should be modified to avoid fractures. The presence of cardiac 
conditions may also require exercise modification to maintain safety. Any abnormal changes in 
pain or swelling during an exercise program should be considered warning signs that require 
caution and follow up with the physician.  
 

 
Functional Assessment and Health Assessment Tools 

Oncology rehabilitation programs are designed to address impairments and functional limitations 
of patients diagnosed with cancer. Monitoring their physical responses and exercise progression 



is important and relatively easy to assess. Quality of life, self-reported health status, and well-
being can be more difficult to assess. The tools on the following pages are frequently used for 
this purpose. The ultimate goals of oncology rehabilitation programs are to reduce disability and 
restore patients’ ability to resume their usual daily activities. 

 

	  



Standard	Form	–	36		(SF-36)	
Patient Name: Date: 

Standard Form 36 Survey:  The SF-36 Form is one of many outcomes assessments designed by 
the Medical Outcomes Trust in Boston, MA.  It is designed to approximate the improvement in 
health status from a medical intervention. 

INSTRUCTIONS: This survey asks for views about your health.  This information will help keep 
track of how you feel and how well you are able to do your usual daily activities.  Answer every 
question marking the answer as indicated.  If you are unsure about how to answer a question, please 
give the best answer you can. 

1. In general, would you say your health is: 
(Circle One) 

 

1. Excellent 
2. Very Good 
3. Good 
4. Fair 
5. Poor 

 

2. Compared to one year ago, how would you rate 
your health in general at this time? (Circle 
One) 

1. Much better now than one year ago 
2. Somewhat better now than one year ago 
3. About the same as one year ago 
4. Somewhat worse than one year ago  
5. Much worse now than one year ago 

3. The following items are about activities you might do during a typical day.  Does your health 
now limit you in these activities?  If so, how much? 

(Circle the appropriate number  for each question) 

Activities 
Yes, limited 

a lot 
Yes, 

limited  a 
little 

No, not 
limited 

a. Vigorous activities, such as running, lifting 
heavy 

Objects, or participation in strenuous sports  
1 2 3 

b. Moderate activities, such as moving a table, 
Vacuuming, bowling or golfing  

1 2 3 

c. Lifting or carrying groceries 1 2 3 

d. Climbing several flights of stairs 1 2 3 

e. Climbing one flight of stairs 1 2 3 

f. Bending, kneeling, or stooping 1 2 3 

g. Walking more than a mile 1 2 3 

h. Walking several blocks 1 2 3 



i. Walking one block 1 2 3 

j. Bathing or dressing yourself 1 2 3 

4.  During the past 4 weeks, have you had any of the following problems with your work or other 
regular activities as a result of your physical health? (Circle the appropriate number for each 
question) 

a. Cut down on the amount of time you spent on work or 
other activities 

Yes = 1 No = 2 

b.   Accomplished less than you would like Yes = 1 No = 2 

c.   Were limited in the kind of work or other activities Yes = 1 No = 2 

d.  Had difficulty performing the work or other activities  (For 
example – requiring an extra effort) Yes = 1 No = 2 

 

5. During the past four weeks, have you had any of the following problems with your work or 
other regular daily activities as result of any emotional problems (such as feeling depressed or 
anxious)? (Circle the appropriate number for each question) 

a. Cut down on the amount of time you spent on work or other 
activities 

Yes = 1 No = 2 

b.   Accomplished less than you would like Yes = 1 No = 2 

c.   Didn’t do work or other activities as carefully as usual Yes = 1 No = 2 

 

6. During the past 4 weeks, to what extent has your physical health 
or emotional problems interfered with your normal social 
activities with family, friends, neighbors or groups? (Circle one) 

1. Not at all 
2. Slightly 
3. Moderately 
4. Quite a bit 
5. Extremely 

 

7. How much bodily pain have you had during the past 4 weeks?  
(Circle one) 

1. None 
2. Very mild 
3. Mild 
4. Moderate 
5. Severe 
6. Very severe 

 

8. During the past 4 weeks, how much did pain interfere with your 
normal work (including both work outside the home and 
housework)?  (Circle one) 

1. Not at all 
2. Slightly 
3. Moderately 
4.   Quite a bit 
5.   Extremely 



9. These questions are about how you feel and how things have been with you during the past 4 
weeks.  For each question, please give the one answer that comes closest to the way you have been 
feeling.  How much of the time during the past 4 weeks: (Circle one number on each line) 

 All of 
the 

time 

Most 
of the 
time 

A good 
bit of the 

time 

Some 
of the 
time 

A little 
of the 
time 

None 
of the 
time 

a. Did you feel full of pep? 1 2 3 4 5 6 

b. Have you been a very nervous person? 1 2 3 4 5 6 

c. Have you felt so down in the dumps 
that nothing could cheer you up? 1 2 3 4 5 6 

d. Have you felt calm and peaceful? 1 2 3 4 5 6 

e. Did you have a lot of energy? 1 2 3 4 5 6 

f. Have you felt downhearted and blue? 1 2 3 4 5 6 

g. Did you feel worn out? 1 2 3 4 5 6 

h. Have you been a happy person? 1 2 3 4 5 6 

i. Did you feel tired? 1 2 3 4 5 6 

 
10.During the past 4 weeks, how much of the time has your physical 

health or emotional problems interfered with your social activities 
(like visiting friends, relatives etc.)?(Circle one) 

1. All of the time 
2. Most of the time 
3. Some of the time 
4. A little of the time 
5. None of the time 

 
11. How TRUE or FALSE is each of the following statements to you?(Circle one for each line). 

 Definitely 
True 

Mostly 
True 

Don’t 
Know 

Mostly 
False 

Definitely 
False 

a. I seem to get sick easier than other 
people 1 2 3 4 5 

b. I am as healthy as anybody I know 1 2 3 4 5 

c. I expect my health to get worse 1 2 3 4 5 

d. My health is excellent 1 2 3 4 5 

 



FACT-G	(Version	4)	

Below is a list of statements that other people with your illness have said are important. Please 
circle or mark one number per line to indicate your response as it applies to the past 7 
days. 

 PHYSICAL WELL-BEING 

 

Not 
at all 

A 
little 
bit 

Some-
what 

Quite
a bit 

Very 
much 

 

G
P
1 

I have a lack of energy 0 1 2 3 4 

G
P
2 

I have nausea 0 1 2 3 4 

G
P
3 

Because of my physical condition, I have trouble 
meeting the needs of my family 

 
0 

 
1 

 
2 

 
3 

 
4 

G
P
4 

I have pain  0 1 2 3 4 

G
P
5 

I am bothered by side effects of treatment 0 1 2 3 4 

G
P
6 

I feel ill  0 1 2 3 4 

G
P
7 

I am forced to spend time in bed 0 1 2 3 4 

 

 SOCIAL/FAMILY WELL-BEING 



  Not 
at all 

A 
little 
bit 

Some-
what 

Quite 
a bit 

Very 
much 

G
S
1 

I feel close to my friends 0 1 2 3 4 

G
S
2 

I get emotional support from my family 0 1 2 3 4 

G
S
3 

I get support from my friends 0 1 2 3 4 

G
S
4 

My family has accepted my illness 0 1 2 3 4 

G
S
5 

I am satisfied with family communication about my 
illness 

 
0 

 
1 

 
2 

 
3 

 
4 

G
S
6 

I feel close to my partner (or the person who is my 
main support) 

 
0 

 
1 

 
2 

 
3 

 
4 

Q
1 

Regardless of your current level of sexual activity, 
please answer the following question. If you prefer 
not to answer it, please mark this box       and go to 
the next section. 

     

G
S
7 

I am satisfied with my sex life 0 1 2 3 4 

 

 

	



Please circle or mark one number per line to indicate your response as it applies to the past 
7 days. 

 

 EMOTIONAL WELL-BEING Not at 
all 

A 
little 
bit 

Some-
what 

Quite
a bit 

Very 
much 

 

G
E
1 

I feel sad 0 1 2 3 4 

G
E
2 

I am satisfied with how I am coping with my 
illness 

0 1 2 3 4 

G
E
3 

I am losing hope in the fight against my illness 0 1 2 3 4 

G
E
4 

I feel nervous 0 1 2 3 4 

G
E
5 

I worry about dying 0 1 2 3 4 

G
E
6 

I worry that my condition will get worse 0 1 2 3 4 

 

 

 

 

 



 FUNCTIONAL WELL-BEING 

 

Not at 
all 

A 
little 
bit 

Some-
what 

Quite 
a bit 

Very 
much 

 

G
F
1 

I am able to work (include work at home) 0 1 2 3 4 

G
F
2 

My work (include work at home) is fulfilling 0 1 2 3 4 

G
F
3 

I am able to enjoy life 0 1 2 3 4 

G
F
4 

I have accepted my illness 0 1 2 3 4 

G
F
5 

I am sleeping well 0 1 2 3 4 

G
F
6 

I am enjoying the things I usually do for fun 0 1 2 3 4 

G
F
7 

I am content with the quality of my life right now 0 1 2 3 4 

	

	  



Duke Activity Status Index (DASI) 

 
Instructions: “I have some questions to ask you regarding your current level of physical 
activity.  Your answers to these questions will help us determine your initial exercise levels.  
Please answer 'yes' or 'no' to each question.” 
              

Can you:          Circle             Weight 

            

1.    Take care of yourself, that is, eat, dress, bathe or use the toilet?   Yes/No 2.75 

2.    Walk indoors, such as around your house?     Yes/No 1.75 

3.    Walk a block or two on level ground?      Yes/No 2.75 

4.    Climb a flight of stairs or walk up a hill?     Yes/No 5.50 

5.    Run a short distance?        Yes/No 8.00 

6.    Do light work around the house like dusting or washing dishes?  Yes/No 2.70 

7.    Do moderate work around the house like vacuuming, sweeping   Yes/No 3.50 

       floors or carrying groceries?        

8.    Do heavy work around the house like scrubbing floors or lifting or   Yes/No 8.00 

       moving heavy furniture?  

9.    Do yard work like raking leaves, weeding or pushing a power mower? Yes/No 4.50 

10.  Have sexual relations?        Yes/No 5.25 

11.  Participate in moderate recreational activities like golf, bowling,  Yes/No  6.00 

       dancing, doubles tennis or football? 

12.  Participate in strenuous sports like swimming, singles tennis, football,  Yes/No 7.50 

       basketball or skiing? 

              

Duke Activity Status Index (DASI) =      (Sum of “yes” replies) 

MET Level =  (DASI score)  x  .043 + 9.6 / 3.5 = ____________ 

            
Duke Activity Status Index (DASI) = the sum of weights for “yes” replies.  
 
 



Conclusion 

Cancer is a devastating disease, but many patients can be successfully treated and resume their 
normal lives. Unfortunately, many of these patients are left with significant impairments and 
functional limitations such as pain, decreased flexibility, weakness, and difficulty performing 
their usual daily activities. As cancer survivorship increases, so does the need for comprehensive 
programs that help patients overcome the side effects and after effects from the disease (and the 
treatments). Oncology rehabilitation programs are designed to assist patients in regaining 
function and preventing disability. They are provided by an interdisciplinary team that includes, 
among others, physical therapists, occupational therapists, and speech therapists. In these 
programs, each specialist assesses the patient to determine the impairments and functional 
limitations, then designs a personalized treatment plan to meet the patient’s needs. Oncology 
rehabilitation can be effective throughout the continuum of care for patients diagnosed with 
cancer. 
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