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You are receiving this newsletter because we believe you worked for more than 30 days during 1946–
2000 at the Patent Chemical / Morton Chemical / Rohm and Haas facility in Paterson, NJ. Paterson
workers might be at increased risk of developing bladder cancer due to the opportunity for workplace
exposure to chemicals that are known or suspected to cause bladder cancer.
A bladder cancer screening program has been offered for Paterson plant employees since 2001, but
many workers have never participated in the screening program. You are invited to respond to this
message and confirm your current contact information, including address, telephone number, and email
address (if any) and to notify us of any changes in the future. If we have contacted you in error, please
notify us, and we will remove your address from our mailing list.
Chemicals of Concern: Multiple chemicals of concern used at the Paterson facility have been classified
according to their carcinogenicity (or cancer causing potential) by the National Toxicology Program
(NTP) and the International Agency for Research on Cancer (IARC). Product labels indicated that
Paterson supplies of alpha-napththylamine were contaminated with beta-napthylamine.
CAS
000095-53-4
000092-87-5
000091-59-8
000134-32-7
000095-69-2
000119-93-7
000120-71-8

Agent
ortho-toluidine
benzidine
beta-naphthylamine
alpha-naphthylamine
5-CAT (4-chloro-ortho-toluidine)
ortho-tolidine
p-cresidine

NTP
known
known
known
reasonably anticipated
reasonably anticipated
reasonably anticipated

IARC
carcinogenic (group 1)
carcinogenic (group 1)
carcinogenic (group 1)
not classifiable (group 3)
probably carcinogenic (group 2A)
possibly carcinogenic (group 2B)
possibly carcinogenic (group 2B)

Records indicate that one or more chemicals of concern were in use during 1946–1998.
1972 - 1986
5-CAT
(181,235 lbs)

1946 - 1972
alpha-naphthylamine

1945
Facility
relocated to site
on NJ Route 20

1946 - 1972
beta-naphthylamine

1962 - 1970s
1972
1960s
benzidine

1972 - 1998
p-cresidine
(775,466 lbs)

1972 - 1989
o-tolidine
(1,311,345 lbs)

1968
Facility
purchased by
Morton

1972 - 1998
o-toluidine
(13,029,000 lbs)

1990
Morton
requested
NIOSH HHE

1999
Morton
acquired by
Rohm and Haas

1990
NIOSH issued
Hazard Alert

Dye products made using chemicals of concern included: Black 101, Blue-Black, Blue 10, Hytherm
Blue E, Dry Red, Red B, Red 10B, Red 18, Orange RC, Purple DR, and Yellow 8.
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2001
Facility closed

There were multiple areas of the facility where chemicals of concern were used or handled, including
Buildings 2, 5, 8, 11, and the so-called “Hot boxes” adjacent to Building 7.
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Workers performing tasks in these areas may have had opportunity for exposure. Morton attempted to
control exposure through engineering controls and personal protective equipment, and all airborne
exposures measured by the company during 1982–1990 were below limits considered acceptable at the
time of exposure monitoring. However, the company’s medical monitoring program detected “bladder
dysplasia” among several active workers.
In September 1990, the National Institute for Occupational Safety and Health (NIOSH) performed a
Health Hazard Evaluation (HHE) at the Paterson facility in order to assess exposures of employees to
ortho-toluidine. Urine specimens were collected before and after work shifts, both from workers
considered the most likely to be exposed (probably exposed) and workers least likely to be exposed
(presumably unexposed). Urinary concentrations of ortho-toluidine in presumably unexposed workers
were nearly identical post-shift vs pre-shift, and their non-zero concentrations might have owed to nonoccupational exposures (e.g., smoking). Average urinary concentrations of ortho-toluidine in probably
exposed workers were approximately 8 times greater post-shift vs pre-shift, demonstrating that workers
in the facility were occupationally exposed to ortho-toluidine.
Screening Program: Given this demonstrated opportunity for exposure, Paterson workers might be at
increased risk of developing bladder cancer. Pursuant to a legal settlement agreement in 2001, Rohm
and Haas has provided a bladder cancer screening program for former Paterson workers. The screening
program aims to limit morbidity and mortality from bladder cancer. Participants may submit urine for
testing every 6 months. Bladder cancer can often be found early because it causes blood in the urine
(hematuria) or other urinary symptoms.
Screening program testing has changed over time and might change again in the future. During 2001–
2003, testing included urinalysis (to check for blood and other substances in the urine), cytology (which
uses a microscope to look for cancer cells in urine), and a test for NMP-22 (a nuclear matrix protein
often found at higher levels in people who have bladder cancer). During 2003–2007, with a change from
Quest Diagnostics to Dianon Pathology, testing included urinalysis, cytology, and a score for DNA
aneuploidy (the presence of an abnormal number of chromosomes in a cell, which can be indicative of
cancer). From 2007 to present, the testing has included cytology and fluorescent in situ hybridization
(FISH) (which looks for chromosomal DNA changes often seen in bladder cancer cells). The settlement
agreement specifies that the screening program use the most effective, accurate, and sensitive medical
tests and technology available for the detection of bladder cancer, and we will evaluate whether future
changes to the testing protocol might be necessary.
Positive or atypical results trigger an immediate referral to a urologist for evaluation and follow-up.
Participants may choose their urologist, but selected urologists must accept workers’ compensation as
payment for services. Urological evaluations for abnormal screening test results have commonly
included procedures such as cystoscopy, biopsy, computed tomography (CT) scan, and ureteroscopy
(see enclosure for more details). The screening program will pay for all reasonable medical expenses
determined to be relevant to the evaluation or treatment of health issues related to suspected or
confirmed bladder cancer. Invoices must be accompanied by supporting records, including any progress
notes, laboratory results, study findings, radiology reports, pathology reports, etc. Expenses for other
medical conditions, including unrelated urological conditions such as prostate cancer, will remain the
responsibility of the participant.
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To date, six workers participating in the screening program have been diagnosed with bladder cancer,
which was the cause of death for one. Unfortunately screening test results might be abnormal even in
some people who do not have cancer (i.e., false positive result). The FISH test has a high false positive
rate, even when it is used as intended to detect bladder cancer among (a) patients who have hematuria or
(b) patients already diagnosed with bladder cancer who are being screened for disease recurrence
following treatment. Adding FISH testing to the testing protocol in 2007 likely contributed to false
positive results and unnecessary urological procedures. Among 69 participants who ever had abnormal
FISH results, four have received bladder cancer diagnoses. However, in the process of making those
diagnoses, these 69 participants had at least 98 cystoscopies, 71 CT urograms, 10 ureteroscopies, and
two emergency department visits for complications to urological evaluations. Any future changes to the
testing protocol will be aimed at balancing the risk of harm from false positive results with the potential
benefits of early disease detection.
Find below the 2016 end-of-year summary of program activities:
Participants
6
0
3

Count
156
102
75
27
22
20
46

Description
Bladder cancer cases, diagnosed (01-01-2001) thru (12-31-2016)
Bladder cancer cases, diagnosed during 2016
Bladder cancer cases, known to be deceased (bladder cancer was the cause of
death for one)
Description
Screening kits sent
Urine specimens, submitted for testing
Urine specimens, tested normal
Urine specimens, tested abnormal
Urine specimens, tested abnormal by FISH
Urine specimens, tested abnormal by cytology
Urologist visits

Dr. Eileen Bonner managed the screening program from its inception in 2001. With Dr. Bonner’s
retirement in April 2016, Dr. Thomas John Bender assumed responsibility for the program. Nurse case
manager Ms. Charlotte Atton and program manager Ms. Emily Tolksdorf also support the program.
A recently completed comprehensive review of all available Paterson records identified 507 workers,
including more than 180 decedents. We added all Paterson workers to Dow’s Epidemiology
Surveillance System (ESS). Every two years, Dow’s epidemiology program requests records from the
Social Security Administration (SSA), the National Death Index (NDI), and state vital records offices to
determine vital status and, for deceased workers, cause of death. In the future we will be able to report
the number of deceased Paterson workers who have bladder cancer listed as a cause of death on their
death certificates. We ask that next of kin (or knowledgeable coworkers) notify us when a former
Paterson worker dies.
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Screening program activity, including dates for screening kit results, urological visits, bladder cancer
diagnoses, and deaths, is recorded in a database, which helps us to ensure that screening kits are sent on
schedule. In the months ahead, you can expect to receive a letter or phone call from Ms. Tolksdorf,
asking to confirm: the spelling of your name, contact information, date of birth, Social Security Number,
work history, smoking history, medical history, any history of urological visits, contact information for
any urologists, and your preference for continued program participation. In return, Ms. Tolksdorf will
provide you with an organized record of all the information we have regarding your program
participation.
All Paterson workers are strongly encouraged to participate in the program, both by Dr. Bender and by
Attorney Steven H. Wodka, who represents the class of former Paterson workers in the legal settlement.
However, if you decline to participate, we will respect your decision and record your preference in our
database in order to avoid sending you any more screening kits in the future. This newsletter has been
sent to 298 workers for whom we have address information, including 120 who have never participated
in the program. Whether you choose to participate or not, you can expect to continue receiving our
annual program newsletter.
Find enclosed a patient education handbook about bladder cancer based on materials provided by The
University of Michigan. We hope that this handbook will be a useful and educational resource to you.
Please contact me with any questions or concerns. If you have not been receiving a test kit every
six months and now wish to participate, please contact Emily Tolksdorf at 989-638-7446 or
etolksdorf@dow.com.

Sincerely,

Thomas John Bender, MD, PhD
Associate Health Services Director & Epidemiologist
The Dow Chemical Company
and representing Rohm and Haas under a Services Agreement
715 E Main St, Ste 102, Midland, MI 48674
989-636-0230, Office
tjbender@dow.com
Charlotte Atton, RN
Occupational Health Nurse & Case Manager
989-638-4350, Office
989-636-4994, Fax
aatton@dow.com
Emily Tolksdorf
Program Manager
989-638-7446, Office
etolksdorf@dow.com
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Bladder Cancer Handbook
Understanding bladder cancer
Each year in the United States, more than 70,000 new cases of bladder cancer are found. Bladder cancer is the
fourth most common cancer in men and ninth in women. Bladder cancer, if found early, has a very good chance
of being cured. There are more than 500,000 bladder cancer survivors in the USA today.
About this handbook
This Handbook gives you a broad overview of bladder cancer and treatment choices. You might find it helpful to
make a list of questions to take to your urologist visit. It’s also helpful to be organized as possible and to take
notes. We offer the following suggestions to help organize your visits.
What to do before your doctor visit
Here are some things to think about and to organize before you visit your doctor:
 Know of any pre-visit restrictions. For example, ask if there is anything you need to do before such as
limits on eating and drinking.
 Make a list of all medications including vitamins and supplements and when you take them. Bring this list
with you to your appointments.
 Write down your pharmacy name and phone number.
 Write down any symptoms you are having.
 Consider bringing a family member or friend. They can take notes, ask questions, or just listen and be
supportive.
Write down questions to ask your doctor:
 Do I have bladder cancer?
 What kind of bladder cancer do I have?
 What is the stage of my cancer?
 What are my treatment options?
 What do you suggest? Why?
 Has the bladder cancer spread?
 Can I speak to a patient who has gone through this type of treatment?
 What are the risks of each treatment?
 How will this treatment affect my sex life?
 Will I need extra tests?
 Can any treatments cure my bladder cancer?
Overview
Normal Bladder
Your bladder is a hollow muscular organ in the lower abdomen. It stores urine, the liquid waste made by the
kidneys.
Your bladder is part of the urinary tract. Urine passes from each kidney into the bladder through a long tube called
a ureter. Urine leaves the bladder through a shorter tube called the urethra.
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The wall of the bladder has four main layers:
 The inner layer is called the lining. This lining is made up of cells called urothelial or transitional cells.
This layer is called the urothelium or transitional epithelium.
 Under the urothelium is a thin layer of connective tissue, blood vessels, and nerves, which is called the
lamina propria.
 Next is a thick layer of muscle called the muscularis propria.
 Outside of this muscle, a layer of fatty connective tissue sets apart the bladder from other nearby organs.
It is important to know about the layers of your bladder, because bladder cancer most often starts in the
urothelium. As the cancer grows or spreads into the other layers in the bladder, it becomes more progressive.

These pictures show the bladder and nearby organs in women and men. Adapted,
with permission, from the National Cancer Institute.
Cancer Cells
Cancer starts in cells, which are the building blocks that make up tissues. Tissues make up the bladder and other
organs in your body.
Normal cells grow and divide to form new cells as the body needs them. When normal cells grow old or get hurt,
they die, and new cells replace them.
Sometimes this process goes wrong. New cells form, when the body does not need them, and old or hurt cells
don’t die as they should. The build-up these extra cells sometimes forms a mass of tissue called a growth or a
tumor.
Tumors in the bladder can be benign (not cancer) or malignant (cancer). This overview of bladder cancer will
focus on malignant cancer.
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Bladder cancer cells can spread by breaking off from the original tumor. They can spread through the blood
vessels to the liver, bones, and lungs. Also, bladder cancer cells can spread through lymph vessels to nearby
lymph nodes. After spreading, the cancer cells may attach to other tissues and grow to form new tumors. For more
facts about bladder cancer that has spread, see pages 6-7 in this handbook.
Risks of Bladder Cancer:
 Smoking. If you smoke, you are three times more likely to get bladder cancer than a non-smoker.
 Chemicals in the workplace. Some people have a higher risk of bladder cancer because they have
worked around cancer-causing chemicals. Workers in the dye, rubber, leather, textiles, and paint trades
are at higher risk for developing bladder cancer. Other workers who have a greater risk are painters,
machinists, printers, hairdressers (hair dye), and truck drivers (diesel fumes).
 Personal history of bladder cancer. People who have had bladder cancer have a greater risk for getting
the disease again.
 Family history of bladder cancer. People with family members who have had bladder cancer can have a
slightly greater chance of getting the disease.
 Age. Bladder cancer is more common in people aged 55 and older.
 Gender. Bladder cancer is more common in men than women.
 Life-long bladder irritation and infections. People who have had a lot of bladder infections are at a
greater risk of getting bladder cancer.
 Low fluid intake. Not drinking enough fluids may add to the risk.
 Arsenic. Arsenic is a poison that raises the risk of bladder cancer. In some parts of the world, arsenic may
be found at high levels in drinking water. In the U.S., the chance of being exposed to arsenic depends on
where you live and whether you get your water from a well or a sanitation system.
How Can I Reduce My Risk of Bladder Cancer?
Don’t smoke. Smoking is the single most important known risk for bladder cancer. Smoking increases your risk
of bladder cancer by three times. It is never too late to stop using tobacco. If you would like help to quit smoking
or the use of other tobacco products, please call 1-800-QUIT-NOW (1-800-784-8669) or visit
www.smokefree.gov.
 If you smoke, talk to your doctor about a plan to help you stop. Support groups, medications, and other
methods may help you quit.
 Take precautions with chemicals. If you work around chemicals, follow all the safety instructions to avoid
exposure.
 Drink a lot of water. Drinking water and other fluids may weaken toxic matter that concentrate in your
urine and flush them out when you pass urine.
 Eat foods like fresh fruits, vegetables, whole grains and beans. These foods can help you maintain your
weight and fight against cancer.
What Are the Signs and Symptoms of Bladder Cancer?
Blood in the urine:
 Blood in the urine does not mean you have bladder cancer. You may have blood in your urine if you have
a urinary tract infection, benign tumors, kidney stones or other benign kidney diseases. But it is important
to have it checked out by a doctor. It is not normal to have blood in your urine.
Symptoms of irritation or changes in bladder habits:
 Feeling an urgent need to empty your bladder.
 Having to empty your bladder more often.
 Feeling pain when you empty your bladder.
 Feeling the need to empty your bladder without results.
 Needing to strain (bear down) when you empty your bladder.
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What is Bladder Cancer?
Bladder cancer is a disease in which malignant cells grow in the tissues of your bladder. When bladder cancer is
found at an early stage, it is treatable. Many bladder cancers are found at this stage. However, many patients
diagnosed and treated for bladder cancer will see the disease return, even when it is found at an early stage. That’s
why it is important to keep on testing for bladder cancer.
Types of Bladder Cancer
Transitional cell (urothelial) carcinoma. This is the most common form of bladder cancer. It represents roughly
95% of bladder cancers.
Urothelial cells also line other parts of the urinary tract as well as the kidneys, the ureters, and the urethra. Patients
with bladder cancer sometimes have cancer in the lining of the kidneys, ureters, or urethra. It is important to have
the whole urinary tract checked for cancer if you have been found with any cancer in any part of the urinary
system.
Bladder cancers are often described based on how far they have invaded into the wall of the bladder:
 Non-invasive: cancer cells are still in the inner layer of cells and have not grown into the deeper layers.
 Invasive: cancer cells have grown into the lamina propria or even deeper into the muscle layer.
 Metastatic: cancer cells from the main tumor have spread to other parts of the body.
Bladder cancer can be described as superficial or non-muscle invasive. If you hear these terms it means the cancer
has not spread into the muscle and is non-invasive.
Transitional cell carcinomas are also split into two groups. The grouping decides how the cells grow.
Papillary carcinomas: Grow in finger-like projections from the inner surface of the bladder toward the hollow
center.
 Urothelial papilloma: Non-cancerous (benign) tumor.
 Papillary urothelial neoplasm of low malignant potential (PUNLMP): Very slow growing and unlikely to
spread.
 Low grade papillary urothelial carcinoma: Slow growing and unlikely to spread.
 High grade papillary urothelial carcinoma: More quickly growing and more likely to spread.
Flat carcinomas: Do not grow toward the hollow part of the bladder. It is a flat tumor. You may also hear it
called non-invasive flat carcinoma or a flat carcinoma in situ (CIS).
Squamous cell carcinoma: Roughly 1% to 2% of bladder cancers are squamous cell carcinomas. Nearly all
squamous cells are invasive.
Adenocarcinoma: Roughly 1% of bladder cancers are adenocarcinomas.
Small cell carcinoma: Roughly 1% of bladder cancers are small cell carcinomas. These cancer cells can grow
quickly and are most often treated with chemotherapy.
Sarcoma: Sarcomas start is the muscle of the bladder. This cancer is very rare in the bladder.
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How Do You Test for Bladder Cancer?
Physical exam and medical history: Your doctor will talk to you about your medical history and do a physical
exam. The medical history looks for any risk factors for bladder cancer and the physical exam gives more
information about signs of bladder cancer.

Adapted, with permission, from the National Cancer Institute.
Cystoscopy: If bladder cancer is suspected, your doctor will closely look at the inside of your bladder. To do this,
he/she will place a cystoscope which is a small tube with a lens, a light and camera through the opening of your
urethra and advance it into your bladder. This can be performed in the clinic or in the operating room. If an
atypical area or growth is seen, then the doctor will send it off to be biopsied. The cystoscopy is the gold standard
for finding bladder cancer.
Bladder biopsy: During your cystoscopy, your doctor will remove any tumors and will take sample cells from
the bladder to be looked at under the microscope. These results can take up to five days to complete.
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Urine cytology: A sample of your urine is sent to the lab to be looked at under a microscope to see if it has any
pre-cancer or cancer cells. It can take up to five days for you to get your test results.
FISH (Fluorescence in situ hybridization): Is a urine-based genetic test for the diagnosis and surveillance of
bladder cancer. It is a very sensitive test at detecting more aggressive bladder cancers and a negative test can
increase the confidence that cancer is not present when other tests (like urine cytology) are less certain. However,
this test can detect abnormalities in the chromosomes of bladder cells that will never lead to the visible
development of cancer.
Urine culture: If you are having urinary symptoms, this test will be performed to see if you have a urinary tract
infection. This test can take up to two to three days for results.
Imaging Tests
Computerized tomography (CT) Urogram: Is a CT of the kidneys, ureters, and bladder. This gives your doctor
detailed information about the size, shape and position of any tumors in the urinary tract.
Intravenous pyelogram (IVP): Is an x-ray of the urinary system taken after a special dye has been injected into
your vein. The dye outlines these organs on the x-ray and helps find urinary tract tumors.
Retrograde pyelogram: A catheter is placed through the urethra and up into the bladder or into a ureter. Then a
dye is injected through the catheter to make the lining of the bladder, ureters and kidneys easier to see.
Chest X-ray: Chest x-ray may be done to look for bladder cancer which has spread to the lungs.
Ultrasound: Ultrasound uses sound waves to make pictures of the organs inside your body. It can be useful in
deciding the size of the tumor and whether it has spread beyond the bladder to nearby organs or tissues.
Bone scan: A bone scan looks to see if cancer has spread to the bones. Doctors do not usually order this test
unless you have symptoms of bone pain or if blood tests show the cancer might have spread to your bones.
MRI (Magnetic resonance imaging): A MRI looks to see if cancer has spread outside of the bladder into nearby
tissues or lymph nodes. A special MRI of the kidneys, ureters, and bladder is known as a MRI urogram.
Grade
If cancer cells are found in the tissue sample from the bladder, a pathologist studies the sample under a
microscope to learn the grade of the tumor. The grade tells how much the tumor tissue differs from normal
bladder tissue.
Tumors with higher grades tend to grow faster than those with lower grades. They are also more likely to spread.
Your doctor uses this grade along with other factors to decide your treatment options.
Staging
If bladder cancer is diagnosed, the next step is to choose the best way to treat it. To help do this, your doctor
checks how deep the cancer cells have grown and whether it has spread (the cancer stage).

6

TNM Staging of Cancer
The TNM staging system is based on the size and/or extent of the primary tumor (T), whether cancer cells have
spread to nearby (regional) lymph nodes (N), and whether metastasis (M), or the spread of the cancer to other
parts of the body has occurred. Doctors find the T stage by looking at the grade of the cancer cells after a biopsy,
examination of the bladder under anesthesia, and a CT or MRI scan.
Here are the stages of cancer:
 CIS (also called Tis): very early, high grade, cancer cells are only in the innermost layer of the bladder
lining.
 Ta: the cancer is just in the innermost layer of the bladder lining.
 T1: the cancer has started to grow into the connective tissue under the bladder lining.
 T2: the cancer has grown through the connective tissue into the muscle.
 T2a: the cancer has grown into the superficial muscle.
 T2b: the cancer has grown into the deeper muscle.
 T3: the cancer has grown through the muscle into the fat layer.
 T3a: the cancer in the fat layer can only be seen under a microscope (microscopic invasion).
 T3b: the cancer in the fat layer can be seen on tests, or felt by your doctor during an exam under
anesthesia (macroscopic invasion).
 T4: the cancer has spread outside the bladder.
 T4a: the cancer has spread to the prostate, uterus or vagina.
 T4b: the cancer has spread to the wall of the pelvis or abdomen.
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Treatment for Bladder Cancer
Bladder cancer is treated in many different ways using treatments that are the standard of care. These are the best
proven treatments available. Patients are also encouraged to consider clinical trials as an option. A clinical trial is
a research study to test new treatments to measure if it is useful and safe. They are an important option for people
with all stages of bladder cancer.
Treatment choices and recommendations depend on many factors, including the stage and grade of bladder
cancer, type, side effects of treatment, patient’s overall health and the patient’s choice. Your doctor will go over
your treatment plan with you.
Descriptions of the most common treatment options for bladder cancer are listed below. Once your treatment plan
has been developed by your oncologist, you and your family members or friends will receive patient education
and instructions on how to care for yourself during treatment.
Surgery
Surgery to remove the tumor (Transurethral resection): Is the removal of the tumor and surrounding tissue
during an operation. This procedure is performed under anesthetic. Tissue is sent off to pathology to test for type
of cancer and depth of cancer. You may have painful or bloody passing of urine up to five days after the
procedure.
Partial cystectomy: The surgeon removes only a part of the bladder containing cancer cells. This may be an
option if your cancer is limited to one part of the bladder that can be easily removed without harming bladder
function.
Cystectomy (removal of entire bladder): A radical cystectomy is an operation that removes the entire bladder,
along with lymph nodes. In men, along with the removal of the bladder and lymph nodes the prostate and seminal
vesicles are usually removed, as well. As a result, men often have erectile dysfunction. With robotic surgery, men
who want to keep their ability to have an erection are sometimes able to have a nerve-sparing surgery, which
lowers the risk of nerve damage. This method is only available to men who have no signs of cancer in the bladder
neck or prostatic urethra, no carcinoma in situ and no signs of prostate cancer.
In women, along with the removal of the bladder and lymph nodes the uterus, ovaries and part of the vagina are
usually removed as well. As a result, women will not be able to get pregnant and will go into premature
menopause. A highly selective group of women, with robotic surgery, can have nerve-sparing surgery. This
involves careful removal of tissue on each side of the vagina, where nerves responsible for sexual function are
found. Nerve-sparing surgery may help to stop vaginal dryness, pain with intercourse, and loss of the ability to
have an orgasm.
Because bladder cancer surgery may affect your sex life, it may be helpful for you and your partner to talk about
your feelings. You can talk about other ways to share intimacy during and after treatment. If you'd like to talk to a
counselor about your feelings, your doctor can refer you.
When the entire bladder is removed, the surgeon makes another way for urine to be collected from the kidneys
and stored. You may wear a flat pouch outside of your body under your clothes or the surgeon may use part of
your intestine to create a pouch inside your body.
Depending on your treatment plan, you will receive an additional handbook on one of the following bladder
surgeries:
 Ileal Conduit
 Indiana Pouch
 Neobladder
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Surgery to create a new way for urine to leave the body
Ileal Conduit: The surgeon takes a short segment of the small intestine and connects one end to the stoma. The
small opening in the abdomen area is called the stoma. The ureters (normally attached to the bladder) are attached
to the other end of the segment of the small intestine. You will wear a pouch over the stoma to collect the urine.
The ostomy pouch adheres to the body which is over the stoma using a wafer or flange.
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Indiana Pouch: An Indiana Pouch is a pouch made from part of your bowel to store urine. The surgeon will
create a pouch which is brought out through an opening made on your abdomen. This opening is called a stoma.
Using a catheter, you will drain urine out of the pouch at certain times.

Neobladder: A neobladder replaces the bladder by using part of the large bowel. The surgeon will create a new
bladder like reservoir from a piece of the large bowel and attach it to the neck of the urethra. It will store your
urine and allow you to urinate through the urethra much like you did before your surgery. You may need to use a
catheter to drain all the urine from your neobladder.

In addition to surgery, there are many other treatment options for bladder cancer. We’ve listed a few of the most
common treatments in this booklet. Depending on your treatment plan, you will receive more in-depth
information on your treatment and how to care for yourself.
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Systemic Chemotherapy
Chemotherapy is prescribed by a medical oncologist. A medical oncologist is a doctor who specializes in treating
cancer with medication. A patient with muscle-invasive bladder cancer which is found only in the bladder often
get chemotherapy before (neo adjuvant therapy) or after (adjuvant therapy) cystectomy to reduce the risk of the
cancer spreading to other parts of the body. If your doctor decides that chemotherapy is the right choice to treat
your bladder cancer, you will receive a handbook on chemotherapy.
Radiation
Radiation can be used on select patients for bladder preservation or in patients with small cell bladder cancer that
is sensitive to chemo-radiation. Radiation therapy uses high-energy beams aimed at your cancer to kill the cancer
cells. Radiation therapy can be used after surgery to kill cancer cells that might stay. Radiation therapy is
sometimes combined with chemotherapy. If your doctor decides that radiation is the right choice to treat you
bladder cancer, you will receive a handbook on radiation therapy.
Immunotherapy or Biological Therapy
Immunotherapy works by using your body’s immune system to fight cancer cells. This treatment is given through
your urethra and straight into the bladder by a small catheter. If your doctor decides that this how your cancer will
be treated, you will receive a separate handbook on immunotherapy.
Immunotherapy drugs used to treat bladder cancer include:
(Bacille Calmette-Guerin) BCG
 Is a bacterium used in tuberculosis vaccines. This bacterium appears to start a local immune reaction
against the tumor. Immunotherapy with BCG stops recurrence in up to 67% of superficial bladder cancer.
 BCG is used to treat non-muscle invasive bladder cancer. The BCG kills cancer cells and stops recurrence
of bladder cancer. BCG is instilled directly into your bladder by a catheter.
 BCG is given initially once a week for six weeks. Followed by a cystoscopy in four to six weeks. After
the cystoscopy, your oncology doctor may order maintenance BCG. Maintenance BCG is given once a
week for three weeks. You may have BCG treatments for up to three years.
Mitomycin C
 Is an anti-tumor antibiotic used specifically in the treatment of cancer. It interferes with the multiplication
of cancer cells.
 Mitomycin C is a purple-colored mixture that attacks cancerous cells when placed into the bladder. It
does little harm to your normal, healthy bladder lining. It is a chemotherapy drug, but because it is placed
into your bladder with a Foley catheter and not injected into your veins, you will not get the side-effects
often tied to intravenous (IV) chemotherapy, such as vomiting, nausea, and hair loss.
 Treatment usually involves coming into the outpatient clinic once a week for six weeks for treatment.
This is followed-up by a cystoscopy in four to six weeks. After your cystoscopy, your doctor will decide
your plan of care.
 The process may take one to two hours and the drug itself stays in the bladder for one hour and is then
removed by a Foley catheter or leaves the bladder when you empty your bladder of urine.
Gemcitabine/Gemzar
 Is used to treat non-muscle invasive bladder cancer. Gemcitabine kills cancer cells and stops the
recurrence of bladder cancer.
 Gemcitabine is instilled straight into your bladder by a catheter. The usual course of treatment is once a
week for six weeks or maintenance doses as decided by your doctor.
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Recovery
Your oncology team will help you return to normal activities as soon as possible. Your goals for recovery will
depend on the extent of your disease and the type of treatment you received for your bladder cancer.
Nutrition
It’s important for you to take good care of yourself before, during, and after your cancer treatment. Taking care of
yourself includes eating well so that you get the right amount of calories to maintain a healthy weight and so that
you have enough energy.
Sometimes during or soon after treatment, you may not feel like eating. You may be tired, and foods that once
tasted good, may no longer have that appeal. In addition, the side effects of treatment (such as nausea, vomiting,
poor appetite, or mouth sores) may make it hard to eat. Your healthcare team may refer you to a registered
dietitian who can suggest ways to help you meet your nutrition needs.
Follow-up care
Because bladder cancer may return, you’ll need regular checkups after treatment for bladder cancer. These checkups help to make sure that any changes in your health are noted and treated right away. If you have any health
problems between check-ups, call your doctor.
Your oncology doctor will make a follow-up plan which may include: physical exams, blood tests, urine tests,
cystoscopy, CT scans, along with cytology/urethra wash, and chest x-ray.
Words to know
This is a list of words that you may find throughout the handbook.












Abdomen: the part of the body that contains the pancreas, stomach, intestines, liver, gallbladder, and other
organs.
Adenocarcinoma: Cancer that begins in cells that line certain internal organs and that have gland-like
(secretory) properties.
Adjuvant: Additional cancer treatment given after the primary treatment to lower the risk that the cancer
will come back. Adjuvant therapy may include chemotherapy, radiation therapy, hormone therapy,
targeted therapy, or biological therapy.
Anesthesia: loss of feeling or awareness. Local anesthetics cause loss of feeling in a part of the body.
General anesthetics put the person to sleep.
Arsenic: a poisonous chemical used to kill weeds and pests. Also used in cancer therapy.
Bacteria: a large group of single-cell microorganisms. Some cause infections and disease in animals and
humans. The singular of bacteria is bacterium.
BCG solution: a form of biological therapy for non-muscle invasive bladder cancer. A catheter is used to
place the BCG solution into the bladder. The solution contains live, weakened bacteria (Bacille CalmetteGuerin) that activate the immune system. The BCG solution used for bladder cancer is not the same thing
as BCG vaccine, a vaccine for tuberculosis.
Benign: not cancerous; does not invade nearby tissue or spread to other parts of the body.
Biological therapy: treatment to stimulate or restore the ability of the immune system to fight infection
and disease. Also used to lessen side effects that may be caused by some cancer treatments. Also known
as immunotherapy, biotherapy, or biological response modifier (BRM) therapy.
Biopsy: the removal of cells or tissues for examination under a microscope. When only a sample of tissue
is removed, the procedure is called an incisional biopsy or core biopsy. When an entire tumor or lesion is
removed, the procedure is called an excisional biopsy. When a sample of tissue or fluid is removed with a
needle, the procedure is called a needle biopsy or fine-needle aspiration.
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Bladder: the organ that stores urine.
Bladder cancer: Cancer that forms in tissues of the bladder (the organ that stores urine). Most bladder
cancers are transitional cell carcinomas (cancer that begins in cells that normally make up the inner lining
of the bladder). Other types include squamous cell carcinoma (cancer that begins in thin, flat cells) and
adenocarcinoma (cancer that begins in cells that make and release mucus and other fluids). The cells that
form squamous cell carcinoma and adenocarcinoma develop in the inner lining of the bladder as a result
of chronic irritation and inflammation.
Bone scan: a technique to create images of bones on a computer screen or on film. A small amount of
radioactive material is injected into a blood vessel and travels through the bloodstream; it collects in the
bones and is detected by a scanner.
Cancer: a term for diseases in which abnormal cells divide without control. Cancer cells can invade
nearby tissues and can spread through the bloodstream and lymphatic system to other parts of the body.
Carcinoma in situ: Cancer that involves only the cells in which it began and that has not spread to
neighboring tissues.
Chemotherapy: treatment with anticancer drugs.
Clinical trial: a research study that tests how well new medical treatments or other interventions work in
people. Each study is designed to test new methods of screening, prevention, diagnosis, or treatment of a
disease.
CT scan: Computed tomography scan. A series of detailed pictures of areas inside the body taken from
different angles; the pictures are created by a computer linked to an x-ray machine. Also called
computerized tomography and computerized axial tomography (CAT) scan.
Cystectomy: surgery to remove all or part of the bladder.
Cystoscope: a thin, lighted instrument used to look inside the bladder and remove tissue samples or small
tumors.
Cystoscopy: examination of the bladder and urethra using a thin, lighted instrument (called a cytoscope)
inserted into the urethra. Tissue samples can be removed and examined under a microscope to determine
whether disease is present.
Enterostomal therapist: a health professional trained in the care of persons with urostomies and other
stomas.
External radiation: radiation therapy that uses a machine to aim high-energy rays at the cancer. Also
called external-beam radiation.
Gene: the functional and physical unit of heredity passed from parent to offspring. Genes are pieces of
DNA, and most genes contain the information for making a specific protein.
Grade: the grade of a tumor depends on how abnormal the cancer cells look under a microscope and how
quickly the tumor is likely to grow and spread. Grading systems are different for each type of cancer.
Ileal conduit: a simple form of urinary tract reconstruction which utilizes a small piece of intestine called
the ileum. The ureters are implanted into this small segment of intestine, one end is closed with sutures,
and the other is brought out to the skin to create a small opening, or mouth, called a stoma. Urine drains
into a small pouch that fits over the stoma and attaches to the skin with an adhesive.
Imaging: tests that produce pictures of areas inside the body.
Immune system: the complex group of organs and cells that defends the body against infection or disease.
Impotent: Unable to have an erection adequate for sexual intercourse.
Intravenous: IV. Into a vein.
Intravenous pyelogram: IVP. A series of x-rays of the kidneys, ureters, and bladder. The x-rays are taken
after a dye is injected into a blood vessel. The dye is concentrated in the urine, which outlines the kidneys,
ureters, and bladder on the x-rays.
Intravesical: within the bladder.
Invasive bladder cancer: a bladder cancer that invades the structures that lie beneath the lining cells.
These tumors have characteristically bad biological behavior and are capable of spreading to other parts
of the body without much warning. Accordingly, physicians are constantly on the lookout for evidence of
disease spread in patients with invasive bladder carcinomas. Invasive cancers are less common than
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superficial ones, but they unfortunately spread to other parts of the body in about half of the patients who
have this invasive disease.
Invasive cancer: cancer that has spread beyond the layer of tissue in which it developed and is growing
into surrounding, healthy tissues. Also called infiltrating cancer.
Kidneys: A pair of organs in the abdomen that remove waste from the blood (as urine), produce
erythropoietin (a substance that stimulated red blood cell production), and play a role in blood pressure
regulation.
Lamina propria: a specialized layer of blood vessels and cells that separates the transitional epithelium
from the actual muscle wall of the bladder.
Local therapy: treatment that affects cells in the tumor and the area close to it.
Lymph node: a rounded mass of lymphatic tissue that is surrounded by a capsule of connective tissue.
Also known as a lymph gland. Lymph nodes are spread out along lymphatic vessels and contain many
lymphocytes, which filter the lymphatic fluid (lymph).
Lymphatic system: the tissues and organs that produce, store, and carry white blood cells that fight
infection and other diseases. This system includes the bone marrow, spleen, thymus, lymph nodes, and
network of thin tubes that carry lymph and white blood cells. These tubes branch, like blood vessels, into
all the tissues of the body.
Magnetic resonance imaging: MRI. A procedure in which a magnet linked to a computer is used to create
detailed pictures of areas inside the body.
Malignant: cancerous; a growth with a tendency to invade and destroy nearby tissue and spread to other
parts of the body.
Medical oncologist: a doctor who specializes in diagnosing and treating cancer using chemotherapy,
hormonal therapy, and biological therapy. A medical oncologist often serves as the main caretaker of
someone who has cancer and coordinates treatment provided by other specialists.
Metastasis: the spread of cancer from one part of the body to another. Tumors formed from cells that have
spread are called ¡§secondary tumors¡¨ and contain cells that are like those in the original (primary)
tumor. The plural is metastases.
Metastasize: to spread from one part of the body to another. When cancer cells metastasize and form
secondary tumors, the cells in the metastatic tumor are like those in the original (primary) tumor.
Neoadjuvant therapy: Treatment given as a first step to shrink a tumor before the main treatment, which is
usually surgery, is given. Examples of neoadjuvant therapy include chemotherapy, radiation therapy, and
hormone therapy. It is a type of induction therapy.
Neobladder: a new bladder usually constructed out of a piece of intestine and attached to the urethra. This
is placed in the position that had been occupied by the bladder before it was removed because of disease.
Ostomy: An operation to create an opening (a stoma) from an area inside the body to the outside.
Colostomy and urostomy are types of ostomies.
Ovaries: the pair of female reproductive glands in which the ova, or eggs, are formed. The ovaries are
located in the pelvis, one on each side of the uterus.
P53: a particularly notable tumor-suppressor gene that is thought to play a central role in normal cells¡¦
growth regulation. Mutation of the P53 tumor suppressor gene has been shown to occur in up to 40
percent of invasive bladder carcinomas. Some scientists believe that P53 mutation may be a marker of the
presence of a dangerous type of tumor which could require multiple therapies to cure.
Pathologist: a doctor who identifies diseases by studying cells and tissues under a microscope.
Pelvis: the lower part of the abdomen, located between the hip bones.
Primary tumor: the original tumor.
Prostate: a gland in the male reproductive system just below the bladder. It surrounds part of the urethra,
the canal that empties the bladder, and produces a fluid that forms part of semen.
Radiation oncologist: a doctor who specializes in using radiation to treat cancer.
Radiation therapy: the use of high-energy radiation from x-rays, gamma rays, neutrons, and other sources
to kill cancer cells and shrink tumors. Radiation may come from a machine outside the body (externalbeam radiation therapy), or it may come from radioactive material placed in the body in the area near
cancer cells (internal radiation therapy, implant radiation, or brachytherapy). Systemic radiation therapy
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uses a radioactive substance, such as a radiolabeled monoclonal antibody, that circulates throughout the
body. Also called radiotherapy.
Radical cystectomy: surgery to remove the bladder as well as nearby tissues and organs.
Radioactive: giving off radiation.
Rectal: by or having to do with the rectum. The rectum is the last 8-10 inches of the large intestine and
ends at the anus.
Recur: to occur again. Recurrence is the return of cancer, at the same site as the original (primary) tumor
or in another location, after the tumor had disappeared.
Refractory: In medicine, describes a disease or condition that does not respond to treatment.
Risk factor: a habit, trait, condition, or genetic alteration that increases a person¡¦s chance of developing a
disease.
Segmental cystectomy: the removal of the cancer as well as some of the bladder tissue around the tumor.
Sometimes called a partial cystectomy.
Side effects: problems that occur when treatment affects healthy cells. Common side effects of cancer
treatment are fatigue, nausea, vomiting, decreased blood cell counts, hair loss, and mouth sores.
Small intestine: the part of the digestive tract that is located between the stomach and the large intestine.
Sonogram: a computer picture of areas inside the body created by bouncing sound waves off organs and
other tissues. Also called ultra-sonogram or ultrasound.
Sphincter muscle: a specialized circular muscle that effectively cuts off the flow of urine when contracted.
Men have two such sphincter mechanisms, one at the junction of the prostate and bladder and the other
just below the prostate in the upper part of the urethra. The second sphincter, which wraps around the
urethra, is the one that is thought to be responsible for continence in females.
Squamous cell carcinoma: cancer that begins in squamous cells, which are thin, flat cells resembling fish
scales. Squamous cells are found in the tissue that forms the surface of the skin, the lining of the hollow
organs of the body, and the passages of the respiratory and digestive tracts. Also call epidermoid
carcinoma.
Squamous cells: flat cells that look like fish scales under a microscope. These cells cover internal and
external surfaces of the body.
Stage: the extent of a cancer, especially whether the disease has spread from the original site to other parts
of the body.
Staging: performing exams and tests to learn the extent of the cancer within the body, especially whether
the disease has spread from the original site to other parts of the body.
Stoma: a surgically created opening from an area inside the body to the outside.
Superficial: affecting cells on the surface. Not invasive.
Superficial bladder cancer: tumors arising from the lining of the bladder that do not invade the lamina
propria or muscle wall. The majority of bladder cancers are superficial, and, though these progress in only
a minority of patients, they do usually recur.
Surgeon: A doctor who removes or repairs a part of the body by operating on the patient.
Surgery: A procedure to remove or repair a part of the body or to find out whether disease is present.
Symptom: an indication that a person has a condition or disease. Some examples of symptoms and
headache, fever, fatigue, nausea, vomiting, and pain.
Systemic therapy: treatment that uses substances that travels through the bloodstream, reaching and
affecting cells all over the body.
Tissue: a group or layer of cells that are alike in type and work together to perform a specific function.
Transitional cell carcinoma: a type of cancer that develops in the lining of the bladder, ureter, or renal
pelvis. Also referred to as urothelial cell carcinoma.
Transitional cells: cells that vary in shape depending on whether the tissue is being stretched. The cells
may be stretched without breaking apart. They line hollow organs such as the bladder.
Transurethral resection: surgery performed with a special instrument inserted through the urethra. Also
called a TUR.
Trigone: the floor of the bladder, where the ureters and urethra connect to the interior of the bladder.
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Tumor: an abnormal mass of tissue that results from excessive cell division. Tumors perform no useful
body function. They may be benign (not cancerous) or malignant (cancerous).
Ureter: the tube that carries urine from the kidney to the bladder.
Urethra: the tube through which urine leaves the body. It empties urine from the bladder.
Urine: fluid containing water and waste products. Urine is made by the kidneys, stored in the bladder, and
leaves the body through the urethra.
Urologic oncologist: a doctor who specializes in treating cancers of the urinary system.
Urologist: a doctor who specializes in diseases of the urinary organs in females and the urinary and sex
organs in males.
Urostomy: an operation to create an opening from inside the body to the outside, making a new way to
pass urine.
Uterus: the small, hollow, pear-shaped organ in a woman¡¦s pelvis. This is the organ in which a fetus
develops. Also called the womb.
Vagina: the muscular canal extending from the uterus to the exterior of the body. Also called the birth
canal.
Vaginal: of or having to do with the vagina, the birth canal.
Wound, Ostomy and Continence Nurse: A registered nurse who has additional education and training in
how to care for people who have a wound, an ostomy (an opening made by surgery, from an area inside
the body to the outside), or problems with continence (ability to control the flow of urine or the passage of
stool). Also called WOC nurse.
X-ray: high-energy radiation used in low doses to diagnose diseases and in high doses to treat cancer.

Facts for this handbook were supplied by University of Michigan faculty and staff from each of these programs:
Ambulatory Care Ostomy Nursing Services, Cancer Patient Education, HomeMed®Nursing, Medical Urology
Oncology, and Urology Oncology Nursing.
Disclaimer: This document contains information and/or instructional materials developed by the University of
Michigan Health System (UMHS) for the typical patient who has been diagnosed with bladder cancer. It includes
links to online content that was not created by UMHS and for which UMHS does not assume responsibility. Much
of this information will not be relevant to a former Paterson worker who is at increased risk of developing bladder
cancer but has not developed or been diagnosed with the disease. Furthermore, even if you are diagnosed with
bladder cancer, this document does not replace medical advice from your health care provider because your
experience may differ from that of the typical patient. Talk to your healthcare provider if you have any questions
about this document, your condition, or your treatment plan.
Authors: Bridget Cole, RN, Julie Derossett, RN
Reviewers: Staci Mitchell, NP, Alon Weizer, MD
Patient Education by University of Michigan Health System is licensed under a Creative Commons AttributionNonCommercial-ShareAlike 3.0 Unported License.
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Cancer Resources
American Bladder Cancer Support
www.bladdercancersupport.org
American Cancer Society
800-ACS-2435
www.cancer.org
American Society for Clinical Oncology
888-651-3038
www.cancer.net
American Urological Association Foundation
866-746-4282
www.urologyhealth.org
Bladder Cancer Advocacy Network (BCAN)
888-901-BCAN
www.bcan.org
Bladder Cancer Webcafe
www.blcwebcafe.org
CancerCare
800-813-HOPE
www.cancercare.org
Lance Armstrong Foundation
866-467-7205
www.livestrong.org
National Cancer Institute
888-4-CANCER
www.cancer.gov
National Comprehensive Cancer Network (NCCN)
215-690-0300
www.nccn.org
United Ostomy Associations of America, Inc.
800-826-0826
www.ostomy.org
The Wellness Community
888-793-WELL
www.thewellnesscommunity.org
University of Michigan Comprehensive Cancer Center
www.mcancer.org/bladder-cancer
www.mcancer.org/patients-and-families
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