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Wilms Tumor

What are the differences between cancers in
adults and children?

Cancers that develop in children are often different from those that develop 81 adult
Childhood cancers are often the result of DNA changes in cells very early, solifetimes
even before birth. Unlike many cancers in adults, childhood cancers are not dirdaglyto
lifestyle or environmental risk factors.

There are exceptions, but childhood cancers tend to respond better to treatments such as
chemotherapy. Children’s bodies also tend to tolerate chemotherapy better thgin adul
bodies do. But cancer treatments such as chemotherapy and radiation therapyg camiea
long-term side effects, so children who have had cancer need careful attentfenrest of
their lives.

Since the 1960s, most children and teens with cancer have been treated at speerdkze
designed for them. These centers offer the advantage of being treatexhbya specialists

who know the differences between adult and childhood cancers, as well as the unique needs
of children with cancer and their families. This team usually includes pedatologists
(childhood cancer doctors), surgeons, radiation oncologists, pathologists, pediatrigyncolo
nurses, and nurse practitioners. These centers also have psychologistsskeral whild

life specialists, nutritionists, rehabilitation and physical therapists, ardds who can

support and educate the entire family.

Most children with cancer in the United States are treated at a centisralmaember of the
Children’s Oncology Group (COG). All of these centers are associated wumiexsity or
children’s hospital. As we have learned more about treating childhood cancetéichase
even more important that treatment be given by experts in this area.

Any time a child or teen is diagnosed with cancer, it affects everyyfamimber and nearly
every aspect of the family’s life. You can read more about coping with adl dhesmges in
Children Diagnosed With Cancer: Dealing With Diagnosis.



What is Wilms tumor?

Cancer starts when cells in the body begin to grow out of control. Cells in neapgrof
the body can become cancer, and can spread to other areas of the body. To learn more about
how cancers start and spread, 88t Is Cancer?

Wilms tumor (also calledvilms’ tumoror nephroblastompis a type of cancer that starts in
the kidneys. It is the most common type of kidney cancer in children. It is namelaker
Wilms, a German doctor who wrote one of the first medical articles about taselise
1899.

About the kidneys

The kidneys are 2 bean-shaped organs that are attached to the back wall of the ateglomen (s
picture). Each kidney is about the size of a fist. One kidney is just to the left and the other
just to the right of the backbone. The lower rib cage protects the kidneys.

Small glands calleddrenal glandssit on top of each of the kidneys. Each kidney and
adrenal gland is surrounded by fat and a thin, fibrous capsule (knd3erais’'s fasciq
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The main job of the kidneys is filtering blood coming in from the renal arteried toei
body of excess water, salt, and waste products. These substances becomeingiteaves
the kidneys through long, slender tubes callextersthat connect to the bladder. Urine
flows down the ureters into the bladder, and is stored there until the person urinates.

The kidneys also have other jobs:
» They help control blood pressure by making a hormone cadted.

» They help make sure the body has enough red blood cells by making a hormone called
erythropoietin This hormone tells the bone marrow to make more red blood cells.

Our kidneys are important, but we actually need less than one complete kidney to ds all of it
basic functions. Many people in the United States live normal, healthy lives witmpgis
kidney.

Wilms tumors

Wilms tumors are the most common cancers in children that start in the kidiheys.0f
10 kidney cancers in children are Wilms tumors.

Most Wilms tumors areanilateral, which means they affect only one kidney. Most often
there is only one tumor, but 5% to 10% of children with Wilms tumors have more than one
tumor in the same kidney. About 5% of children with Wilms tumors b#sateral disease
(tumors in both kidneys).

Wilms tumors often become quite large before they are noticed. The anersysfound
Wilms tumor is many times larger than the kidney in which it started. Wdsts tumors
are found before they have spread (metastasized) to other organs.

Even if a doctor thinks a child might have a cancer such as Wilms tumor based orcal physi
exam or imaging tests, they can’t be certain until a sample of the turookesllat under a
microscope.

Types of Wilms tumor

Wilms tumors are grouped into 2 major types based on how they look under a microscope
(their histology):

Favorable histology: Although the cancer cells in these tumors don’t look quite normal,
there is no anaplasia (see next paragraph). More than 9 of 10 Wilms tumors have a favorable
histology. The chance of curing children with these tumors is very good.

Unfavorable histology (anaplastic Wilms tumor):In these tumors, the look of the cancer
cells varies widely, and the cells’ nuclei (the central parts that contaibNA¢ tend to be



very large and distorted. This is calladaplasia The more anaplasia a tumor has, the harder
it is to cure.

Other types of kidney cancers in children

Most kidney cancers in children are Wilms tumors, but in rare cases children clopdeve
other types of kidney tumors.

Mesoblastic nephroma

These tumors usually appear in the first few months of life. Children are usualy with
surgery, but sometimes chemotherapy is given as well. These tumors saneetmeeback

soon after treatment, so children who have had these tumors need to be watched closely for
the first year afterward.

Clear cell sarcoma of kidney (CCSK)

These tumors are much more likely to spread to other parts of the body than Wibrns tum
and they are harder to cure. Because these tumors are rare, treatmentgs/eft as part of
a clinical trial. It is usually similar to the intensive treatmentuse Wilms tumors with
unfavorable histology (see “Treatment of Wilms tumor by type and stage”).

Malignant rhabdoid tumor of the kidney

These tumors occur most often in infants and toddlers. They tend to spread to other parts of
the body quickly, and most have already spread by the time they are found, which makes
them hard to cure. Because these tumors are rare, treatment is often giadroaa clinical

trial, and usually includes chemotherapy with several different drugs.

Renal cell carcinoma

This is the most common type of kidney cancer in adults, but it also accounts fol a smal
number of kidney tumors in children. It's rare in young children, but it's actually more
common than Wilms tumor in older teens.

Surgery to remove the kidney is the main treatment for these cancers if it can b&hsone
outlook for these cancers depends largely on the extent (stage) of the camedinae it's

found, whether it can be removed completely with surgery, and its subtype (based on how the
cancer cells look under a microscope). If the cancer is too advanced to be removed by
surgery, other types of treatment may be needed.

The rest of this document refers only to Wilms tumor.



What are the key statistics about Wilms
tumor?

Each year, about 500 new cases of Wilms tumors are diagnosed in the United Bimtes. T
number has been fairly stable for many years. About 5% of all cancersdrenohare Wilms
tumors.

Wilms tumors tend to occur in young children. The average age at diagndsisiisSdo 4
years. It becomes less common as children grow older and is uncommon aftdt’'sge.
rare in adults, although cases have been reported.

Statistics related to survival for Wilms tumors are discussed in the s&8tipnival rates for
Wilms tumor, by stage and histology.”

Visit the American Cancer Society’s Cancer Statistics Center fag keyr statistics.

What are the risk factors for Wilms tumor?

A risk factor is anything that affects the chance of having a disees@sicancer. Different
cancers have different risk factors.

Lifestyle-related risk factors such as body weight, physical agtohiét, and tobacco use
play a major role in many adult cancers. But these factors usually takeyses to
influence cancer risk, and they are not thought to have much of an effect on the risk of
childhood cancers, including Wilms tumors.

So far research has not found any strong links between Wilms tumor and environmental
factors, either during a mother’s pregnancy or after a child’s birth.

Most Wilms tumors have no clear cause, but there are some factors thatsifec

Age

Wilms tumors are most common in young children, with the average age being about 3 to 4
years. They are less common in older children, and are rare in adults.

Race

In the United States, the risk of Wilms tumor is slightly higher in Afdéamerican children
than in white children and is lowest among Asian-American children. The readbisfis
not known.



Gender

Girls have a slightly higher risk of Wilms tumor than boys.

Family history of Wilms tumor

About 1% to 2% of children with Wilms tumors have one or more relatives with the same
cancer. Scientists think that these children inherit chromosomes with an abaormsging
gene from a parent that increases their risk of developing Wilms tumorist\gly; the
relative with Wilms tumor is not usually a parent.

Children with a family history of Wilms tumors are slightly more likely teentumors in
both kidneys. Still, in most children only one kidney is affected.

Certain genetic syndromes/birth defects

There is a strong link between Wilms tumors and certain kinds of birth defects. Abolat 1 chi
in 10 with Wilms tumor also has birth defects. Most birth defects linked to Wilmesrs

occur in syndromes. A syndrome is a group of symptoms, signs, malformations, or other
abnormalities that occur together in the same person. Syndromes linked totuvilans

include:

WAGR syndrome

WAGR stands for the first letters of the physical and mental problems linkiedhigt
syndrome (although not all children have all of them):

* Wilms tumor
* Aniridia (complete or partial lack of the iris [colored area] of the eyes)

» Genitourinary tract abnormalities (defects of the kidneys, urinary traws, gerotum,
clitoris, testicles, or ovaries)

* MentalRetardation

Children with this syndrome have about a 30% to 50% chance of having a Wilms tumor. The
cells in children with WAGR syndrome are missing part of chromosome 11, whékélthe

gene is normally found (see “Do we know what causes Wilms tumors?”). Children w

WAGR tend to get Wilms tumors at an earlier age and often have tumors in both kidneys
(bilateral disease).

Denys-Drash syndrome and Frasier syndrome

These rare syndromes have also been linked to changes (mutationg)Vihlipene.



In Denys-Drash syndrome, the kidneys become diseased and stop working when the child is
very young. Wilms tumors usually develop in the diseased kidneys. The reprodugtne

don’t develop normally, and boys may be mistaken for girls. Because the risk of Wilms
tumors is very high, doctors often advise removing the kidneys soon after this syndrome is
diagnosed.

In Frasier syndrome the kidneys are also diseased, but they usually keep wacking
adolescence. As with Denys-Drash syndrome, the reproductive organs don’t develop
normally. Children with Frasier syndrome are also at increased risk forsvitimors,
although they are at even higher risk for cancers in the reproductive orghes (c
gonadoblastomgs

Beckwith-Wiedemann syndrome

Children with this syndrome tend to be big for their age. They also have langeattmaal
internal organs and often have an enlarged tongue. They may have an oversized/arm
leg on one side of the body (hemihypertrophy), as well as other medical psobleay have
about a 5% risk of having Wilms tumors (or, less often, other cancers that develop during
childhood). This syndrome is caused by a defect in chromosome 11 that aff&fE2he
gene.

Other syndromes

Less often, Wilms tumor has been linked to other syndromes, including:
* Perlman syndrome
» Sotos syndrome
» Simpson-Golabi-Behmel syndrome
* Bloom syndrome
* Li-Fraumeni syndrome

* Trisomy 18

Certain birth defects

Wilms tumor is also more common in children with certain birth defects (without known
syndromes):

* Aniridia (complete or partial lack of the iris [colored area] of the eyes)
» Hemihypertrophy (an oversized arm and/or leg on one side of the body)

* Cryptorchidism (failure of the testicles to descend into the scrotum) in boys



» Hypospadias (defect in boys where the urinary opening is on the underside of the penis

Do we know what causes Wilms tumor?

Although there is a clear link between Wilms tumors and certain birth defecbsyesiand
genetic changes, most children with this type of cancer do not have any kndwaebatts
or inherited gene changes.

Researchers do not yet know exactly why some children get Wilms tumors, \ohattee
made great progress in understanding how normal kidneys develop, as well as how this
process can go wrong, leading to a Wilms tumor.

The kidneys develop very early as a fetus grows in the womb. Changes (mutatmartin
genes in early kidney cells can lead to problems as the kidneys develop. Somelts the ce
that are supposed to develop into mature kidney cells stay as early kidney tedid.ins
Clusters of these early kidney cells sometimes remain after thedbbgni Usually, these
cells mature by the time the child is 3 to 4 years old. If this doesn’t happen,|shmigkit
somehow begin to grow out of control, which might result in a Wilms tumor.

Normal human cells grow and function based mainly on the information contained in each
cell’'s chromosomes (long strands of DNA in each cell). DNA carriesgiructions for
nearly everything our cells do . DNA is divided into units cafjedes

Some genes control when our cells grow, divide into new cells, and die. Genes thatelp cel
grow, divide, or stay alive are called oncogenes. Others that slow dowrnvestirdor cause

cells to die at the right time are called tumor suppressor genes. Ceacdrs caused by

DNA changes that turn on oncogenes or turn off tumor suppressor genes. These gene
changes can be inherited from a parent (as is sometimes the case with chiédiumod)cor

they may happen during a person’s lifetime as cells in the body divide to makelieew

Changes in certain genes increase the chance that some kidney cedigwiili in an early
form and turn into a Wilms tumor.

For example, a small number of Wilms tumors are caused by changes (mytat@mrsss

of theWT1lor WT2genes, which are tumor suppressor genes found on chromosome 11.
Changes in these genes and some other genes on chromosome 11 can lead to overgrowth of
certain body tissues. This may explain why some other growth abnormakeethidse

described in the section “What are the risk factors for Wilms tumor?” ardismsdound

with Wilms tumors.

Sometimes these gene changes are passed on from a parent to a child, but nsost Wilm
tumors don’t seem to be caused by inherited gene mutations. Instead, they sesent to r
from gene changes that occur early in a child’s life, perhaps even befare birt

In a small number of Wilms tumors there is a change in a tumor suppressor geneaknow
WTX which is found on the X chromosome. Another gene that is sometimes altered in



Wilms tumor cells is known aSTNNB1 It's not clear exactly what causes these genes to be
altered.

Because the genes described above are not altered in all Wilms tumors, thdre gaune
changes that have not yet been found. In many cases, more than one gene change is involved.

Researchers now understand some of the gene changes that can occur inMohssut

it’s still not clear what causes these changes. Some gene changes ¢eamitsel jrout most
Wilms tumors are not the result of known inherited syndromes. Other gene chaggst

be random events that sometimes happen inside a cell, without having an outside cause.
There are no known lifestyle-related or environmental causes of Wilms tusnatss
important to know that there is nothing these children or their parents could have done to
prevent these cancers.

Can Wilms tumor be prevented?

The risk of many adult cancers can be reduced with certain lifestylgeh&uch as staying
at a healthy weight or quitting smoking), but at this time there are no known ways totpreve
most cancers in children.

The only known risk factors for Wilms tumors (age, race, gender, and certaitadheri
conditions) can’'t be changed. There are no known lifestyle-related or envirtahwauses

of Wilms tumors, so at this time there is no way to protect against most of dmesec

Experts think these cancers come from cells that were in the fetus butdaikedelop into

mature kidney cells. This doesn’t seem to be caused by anything a mother could avoid during
pregnancy.

In some very rare cases, such as in children with Denys-Drash syndromeevalro@st
certain to develop Wilms tumors, doctors may recommend removing the kidneysyt a ver
young age (with a donor kidney transplant later on) to prevent tumors from developing.

Can Wilms tumor be found early?

Wilms tumors are usually found when they start to cause symptoms such agswelie
abdomen (belly), but by this point they have often grown quite large. They can be found
earlier in some children with tests such as an ultrasound of the abdomen (seBdhe se

“How are Wilms tumors diagnosed?”). But because Wilms tumors are ramegitpractical

to use ultrasound exams as a screening test (a test to look for disease in ghopesigns

or symptoms) in all children who are not at increased risk. There are no blood tests or othe
tests that are useful in screening otherwise healthy children for Winte's.

On the other hand, screening for Wilms tumor is very important for children who have
syndromes or birth defects known to be linked to this disease. For these children, most
doctors recommend physical exams by a specialist and ultrasound exams oargbeeisi|



(for example, about every 3 or 4 months at least until the age of 8) to find any kidney tumor
when they are still small and have not yet spread to other organs.

Wilms tumor can also run in families, although this is rare. Talk to your dibgtou have

any relatives who have had a Wilms tumor. If you do, the children in your farajyneed

to have regular ultrasound exams of the abdomen. If a man or woman is known to have a
WT1gene mutation, testing can be done to see if they have passed the mutation on to their
children. (This can be done even before birth.)

Signs and symptoms of Wilms tumor

Wilms tumors can be hard to find early because they can often grow quite idrgeatw
causing any symptoms. Children may look healthy and play normally.

Swelling or a hard mass in the abdomen (belly)This is often the first sign of a Wilms
tumor. Parents may notice this while bathing or dressing the child. It iieelarid is often
large enough to be felt on both sides of the belly. It's usually not painful, but it caigbé
belly pain in some children.

Other possible symptoms:Some children with Wilms tumor may also have:
* Fever
* Nausea
* Loss of appetite
» Shortness of breath
 Constipation
* Blood in the urine

Wilms tumors can also sometimes cause high blood pressure. This does not usselly ca
symptoms on its own, but in rare cases blood pressure can get high enough to cause problems
such as headaches, bleeding inside the eye, or even a change in consciousness.

Many of the signs and symptoms above are more likely to be caused by somethitiganther
a kidney tumor. Still, if your child has any of these symptoms, check with yourscidtor
so that the cause can be found and treated, if needed.

How are Wilms tumors diagnosed?

Wilms tumors are usually found when a child is brought to a doctor because of syrhptoms
or she is having. The doctor might suspect a child has a Wilms tumor because of tted physi



exam or other test results, but the diagnosis can only be made for certain anpéeao$#he
tumor is removed and looked at under a microscope.

Medical history and physical exam

If your child has signs or symptoms that suggest he or she may have a kidney tumor, the
doctor will want to get a complete medical history to learn more about the symgmadms
how long they have been there. The doctor may also ask if there’s a family bistancer

or birth defects, especially in the genitals or urinary system.

The doctor will examine your child for possible signs of a kidney tumor or otheh healt
problems. The focus will probably be on the abdomen (belly) and on any increase in blood
pressure, which is another possible sign of a kidney tumor. Blood and urine samples might
also be collected for testing (see “Lab tests” below).

Imaging tests

If the doctor thinks your child might have a kidney tumor, he or she will probably get one or
more of the imaging tests below. These tests use sound waves, x-rays, magdstiorfi
radioactive substances to create pictures of the inside of the body. Irtegisgre done for

a number of reasons, including:

 To help find out if there is a tumor in the kidney(s), and if so, if it is likely to be a Wilms
tumor

» To learn if and how far the tumor has spread, both in the kidney and to other parts of the
body

* To help guide surgery or radiation therapy

» To look at the area after treatment to help determine if it has worked

Ultrasound (sonogram)

This is often the first imaging test done if the doctor suspects your child hasis tdmor
(or another type of tumor in the abdomen) because it's easy to have, it does not uea,radiat
and it gives the doctor a good view of the kidneys and the other organs in the abdomen.

Ultrasound uses sound waves to create images of internal organs. For thisia#itpasd

called atransduceiis placed on the skin (which is first lubricated with a gel) over the belly.

It gives off sound waves and picks up the echoes as they bounce off the kidneys and other
organs. A computer converts the echoes into a black and white image on a screen.



The echo patterns made by most kidney tumors look different from those of normal kidney
tissue. Different echo patterns also can help doctors tell some types oboaraned non-
cancerous kidney tumors apart from one another.

Ultrasound is also very useful when looking for tumor growing into the main veins coming
out of the kidney (tumor thrombus). This can help in planning for surgery, if it is needed.

The test is not usually painful, but it might cause some discomfort if the transslipoessed
down hard on the belly.

Computed tomography (CT, CAT) scan

The CT scan uses x-rays to make detailed cross-sectional images of gatischild’s

body, including organs such as the kidneys. This is one of the most useful tests to look for a
tumor inside the kidney. It's also helpful for checking whether a cancer t\as grto

nearby veins or has spread to organs beyond the kidney, such as the lungs.

Instead of taking one picture, like a regular x-ray, a CT scanner takes mamgpas it
rotates around your child while he or she lies on a table. A computer then combiges thes
pictures into images showing slices of the part of the body being studied.

Before the scan, your child may be asked to drink a contrast solution and/or get an
intravenous (1V) injection of a contrast dye that better outlines abnormaliardee body.
Your child may need an IV line for the dye. The dye can cause some flushadiig Df
warmth, especially in the face). Some people are allergic and get haresy,Rnore serious
reactions can occur like trouble breathing or low blood pressure. Be sure to telltthrefdoc
your child has any allergies (especially to iodine or shellfish) or hashadea reaction to
any contrast material used for x-rays.

CT scans take longer than regular x-rays. A CT scanner has been descabarhya donut,

with a narrow table that slides in and out of the middle opening. Your child will need to lie
still on the table while the scans are being done. Younger children may be givementici

help keep them calm or even asleep during the test to help make sure the pictures come out
well.

Magnetic resonance imaging (MRI) scan

An MRI scan might be done if the doctor needs to see very detailed images ol di
nearby areas. For example, it might be done if there’s a chance that a kidoeynight

have reached a major vein (the inferior vena cava) in the abdomen. An MRI scanlsaight a
be used to look for possible spread of cancer to the brain or spinal cord if doctors are
concerned the cancer may have spread there.

Like CT scans, MRI scans provide detailed images of soft tissues in the bodyRBatamhs
use radio waves and strong magnets to create the images instead cdxdrdgs’t expose
your child to radiation.



A contrast material callegadoliniummay be injected into a vein before the scan to better
show details. It usually does not cause allergic reactions, but it canotheseroblems in
children with kidney disease, so doctors are careful when they use it.

MRI scans take longer than CT scans — often up to an hour. Your child may have to lie inside
a narrow tube, which is confining and can be distressing. The test also requirsma e

stay still for several minutes at a time. Newer, more open MRI machineketpawith this,

but the test still requires staying still for long periods of time. The MRhmna also makes

loud buzzing and clicking noises that can be disturbing. Younger children may be given
medicine to help keep them calm or even asleep during the test.

Chest x-ray

Chest x-rays may be done to look for any spread of Wilms tumor to the lungs, as teell a
have a baseline view of the lungs to compare with other x-rays that might bexdloee i
future. This test might not be needed if a CT scan of the chest is done.

Bone scan

Bone scans can help show if cancer has spread to bones. Doctors don't usually cetsr this
unless they think your child has a type of Wilms tumor that is likely to spread.

For this test, a small amount of low-level radioactive material is egaato a vein
(intravenously, or IV). (The amount of radioactivity used is very low and will passf oo
body within a day or so.) The substance settles in abnormal areas of bone throughout the
body over a couple of hours. Your child then lies on a table for about 30 minutes while a
special camera detects the radioactivity and creates a picture kél&s. Younger

children may be given medicine to help keep them calm or even asleep during the test.

Areas of active bone changes will appear as hot spots on the skeleton. Thesmagreas
suggest cancer in an area, but other bone diseases can also cause the same petiern. T
tell these apart, other tests such as plain x-rays or MRI scans of the bonbemglktded.

For more details on the imaging tests discussed heramageg (Radiology) Tests

Lab tests

Lab tests might be done to check urine and blood samples if your child’s doctor saspects
kidney problem. They may also be done after a Wilms tumor has been found.

A urine sample may be tested (urinalysis) for blood and other substances ttheexafé
problems with the kidneys. Urine may also be tested for substancesceaiellolamines
This is done to make sure your child doesn’t have another kind of tumor called
neuroblastoma. (Neuroblastomas often start in the adrenal glands, which aretppsbf
each kidney.)



Blood tests aren’t used to find Wilms tumors, but they can sometimes shohild aas

kidney problems. They can also be done to check a child’s general health (espetiady
surgery) and to look for side effects during treatment such as chemothersigytoTaunt

the number of white blood cells, red blood cells, and blood platelets, and to measure certain
chemicals and salts in the blood can give clues about how well the kidneys anceliver ar
working.

Kidney biopsy/surgery

Most of the time, imaging tests can give doctors enough information to decidald a ¢
probably has a Wilms tumor, and therefore if surgery should be done. But the actual
diagnosis of Wilms tumor is made when a sample of the tumor is removed and looked at
under a microscope. The cells in Wilms tumors have a distinct appearance wieehdbok
this way. Doctors also look at the sample to determine the histology of the Wvilras
(favorable or unfavorable), as was described in the section “What is Wilms tumor?

In most cases, a sample is removed during surgery to treat the tumor (see the Surge
section). Sometimes if the doctors are less certain about the diagnosis yaifeiie sure

the tumor can be removed completely, a sample of the tumor may be taken duriny aviops
a separate procedure before surgery. The biopsy may be done either as suypergpior

using a long, hollow needle that’s inserted through the skin and into the tumor.

SeeTesting Biopsy and Cytology Specimens for Catawzarn more about different types of
biopsies, how the biopsy samples are tested in the lab, and what the results hyight tel

How is Wilms tumor staged?

The stage of a cancer describes how far it has spread. Your child’'s treatrdgmbgnosis
(outlook) depend, to a large extent, on the cancer’s stage. Staging is based auitshef res
the physical exam and imaging tests (ultrasound, CT scans, etc.), which saeedkein
“How is Wilms tumor diagnosed?”, as well as on the results of surgery to removenthie t
if it has been done.

Children’s Oncology Group (COG) staging system

A staging system is a standard way for the cancer care team to sunenfetitief the
tumor. In the United States, the Children’s Oncology Group staging systeadisost
often to describe the extent of spread of Wilms tumors. This system descrlbestuvnor
stages using Roman numerals | through V (1 through 5).



Stage |

The tumor was contained within one kidney and was removed completely by surgery. The
tissue layer surrounding the kidney (the renal capsule) was not broken during surgery. The
cancer had not grown into blood vessels in or next to the kidney. The tumor was not biopsied
before surgery to remove it.

About 40% to 45% of all Wilms tumors are stage |.

Stage Il

The tumor has grown beyond the kidney, either into nearby fatty tissue or into bloeld vess
in or near the kidney, but it was removed completely by surgery without any apgareeat

left behind. Nearby lymph nodes (bean-sized collections of immune cells) do nah conta
cancer. The tumor was not biopsied before surgery.

About 20% of all Wilms tumors are stage II.

Stage Il

This stage refers to Wilms tumors that may not have been removed completetgntae
remaining after surgery is limited to the abdomen (belly). One or more of iweifal
features may be present:

» The cancer has spread to lymph nodes in the abdomen or pelvis but not to more distant
lymph nodes, such as those inside the chest.

» The cancer has grown into nearby vital structures so the surgeon could not remove it
completely.

» Deposits of tumor (tumor implants) are found along the inner lining of the abdominal
space.

» Cancer cells are found at the edge of the sample removed by surgery, indicting t
some of the cancer still remains after surgery.

» Cancer cells “spilled” into the abdominal space before or during surgery.

» The tumor was removed in more than one piece — for example, the tumor was in the
kidney and in the nearby adrenal gland, which was removed separately.

A biopsy of the tumor was done before it was removed with surgery.

About 20% to 25% of all Wilms tumors are stage IlI.



Stage IV

The cancer has spread through the blood to organs away from the kidneys such as the lungs,
liver, brain, or bones, or to lymph nodes far away from the kidneys.

About 10% of all Wilms tumors are stage IV.

Stage V

Tumors are found in both kidneys at diagnosis.

About 5% of all Wilms tumors are stage V.

Tumor histology

The other main factor in determining the prognosis and treatment for a \Wiimos is the
tumor’s histology, which is based on how the tumor cells look under a microscope. The
histology can be either favorable or unfavorable (anaplastic). These are descrimere
detail in the section “What is Wilms tumor?”

Survival rates for Wilms tumor, by stage and histology

Survival rates are often used by doctors as a standard way of discussisgnésggognosis
(outlook). Some parents may want to know the survival statistics for children larsimi
situations, while others may not find the numbers helpful, or may even not want to know
them. If you would rather not read about survival rates, don’t read any further.

The 4-year survival rate refers to the percentage of children whatllieast4 years after
their cancer is diagnosed. Of course, many children live much longer than 4ayshnsany
are cured).

To get 4-year survival rates, doctors have to look at children who were treatast 4t years
ago. Improvements in treatment since then may result in a better outlook forrchibave
being diagnosed with Wilms tumors.

These survival rates are based on the results of the National Wilms Tumor,Suhdtls
included most of the children treated in the United States in the last few dedaelesodt
important factors in determining a child’s outlook are the stage and histology of thie tum
(Histology refers to how the cancer cells look under the microscope — see “Whhhs W
tumor?”) Some of these rates are based on only small numbers of children, so i hard t
know if they are accurate.

Survival rates are based on previous outcomes of children who had the disease, but they can’t
predict what will happen in any particular child’s case. Knowing the stage stotblgy of a
Wilms tumor are important in estimating the child’s outlook. But other factoralsaraffect



a child’s outlook, such as how well the tumor responds to treatment. Even when taking other
factors into account, survival rates are only rough estimates. Your childts dacttell you
if the numbers below apply, as he or she knows your child’s situation best.

Wilms Tumor 4-year Survival Rates

Tumor Stage Favorable Histology Unfavorable Histology
(Anaplastic Wilms Tumor)

| 99% 83%

Il 98% 81%

1 94% 72%

v 86% 38%

\% 87% 55%

How is Wilms tumor treated?

General treatment information

Overall, about 9 of 10 children with Wilms tumor are cured. A great deal of prdgess
been made in treating this disease. Much of this progress in the United Stdtesrhas
because of the work of the National Wilms Tumor Study Group (now part of thee@tsldr
Oncology Group), which runs clinical trials of new treatments for childrém Wilms
tumor. Today, most children with this cancer are treated in a clinicaldriaf to improve on
what doctors believe is the best treatment. The goal of these studies is taygtbwure as
many children as possible while limiting side effects by giving #s tieatment as needed.

Because Wilms tumors are rare, few doctors outside of those in children’s caniszs
have much experience in treating them. Children with Wilms tumors arednedh a team
approach that includes the child’s pediatrician as well as specialesthdd’s cancer center.
For Wilms tumors, the doctors on this team often include:

* A pediatric surgeon or pediatric urologist (doctor who treats urinary systenem®bi
children [and genital problems in boys])

* A pediatric oncologist (doctor who uses chemotherapy and other medicines to treat
childhood cancers)

* A pediatric radiation oncologist (doctor who uses radiation therapy to treara¢anc
children)



Many other specialists may be involved in your child’s care as well, imguather doctors,
physician assistants (PAS), nurse practitioners (NPs), nurses, psystsmlsgcial workers,
rehabilitation specialists, and other health professionals. Having a childogghhzancer
treatment often means meeting lots of specialists and learning abowifghetsnedical
system you probably haven’t been exposed to before. For more informati@hikkizen
Diagnosed With Cancer: Understanding the Health Care System

After your child’s tumor is found and its stage and histology are deterntiveedancer care
team will discuss treatment options with you. It's important to discuss dleadtions as

well as their possible side effects with your child’s doctors so you can makiemed
decision. (For a list of some questions to ask, see the section “What should you ask your
child’s doctor about Wilms tumor?”)

If time allows, it can often be helpful to get a second opinion if you have questions about the
recommended plan (or if you just want to confirm that it's the best option). This caderovi
you with more information and help you feel more confident about the treatment plan you
choose.

The main types of treatment for Wilms tumor are:
* Surgery
* Chemotherapy
* Radiation therapy
Most children will get more than one type of treatment.

In the United States, surgery is the first treatment for most Wilms tuidgsirope, doctors
often prefer to give a short course of chemotherapy before the surgerysé&bergto be no
difference in the results from these 2 approaches.

The first goal of treatment is to remove the primary (main) tumor, evea dancer has

spread to distant parts of the body. Sometimes the tumor might be hard to removeibecause
is very large, it has spread into nearby blood vessels or other vital structuresndrath
kidneys. For these children, doctors might use chemotherapy, radiation therapy, or a
combination of the 2 to try to shrink the tumor(s) before surgery.

If any cancer is left after surgery, radiation therapy or more surgayyomneeded.

The most common approaches used for these tumors, based on the tumor stage (extent) and
histology (appearance under a microscope), are discussed in a separte secti

Thinking about taking part in a clinical trial

Clinical trials are carefully controlled research studies that are toget a closer look at
promising new treatments or procedures. Clinical trials are one way $tatgof-the art



cancer treatment. In some cases, they may be the only way to get acemgerttreatments.
They are also the best way for doctors to learn better methods to treat &iticdrey are
not right for everyone.

If you would like to learn more about clinical trials that might be right for yaut by
asking your doctor if your clinic or hospital conducts clinical trials. You cam @ll our
clinical trials matching service at 1-800-303-5691 for a list of studies thatymeemedical
needs, or see the Clinical Trials section on our website to learn more.

Considering complementary and alternative methods

You may hear about alternative or complementary methods that your doctor hasn’t
mentioned to treat your cancer or relieve symptoms. These methods can inclodesyit
herbs, and special diets, or other methods such as acupuncture or massage, to name a few.

Complementary methods refer to treatments that are used along with ydar regdical
care. Alternative treatments are used instead of a doctor's medataierd. Although some
of these methods might be helpful in relieving symptoms or helping you feel beiter, m
have not been proven to work. Some might even be dangerous.

Be sure to talk to your cancer care team about any method you are thinking about using.
They can help you learn what is known (or not known) about the method, which can help you
make an informed decision. See @@mplementary and Alternative Medicine section of our
website to learn more.

Help getting through cancer treatment

Your cancer care team will be your first source of information and support, beltttee
other resources for help when you need it. Hospital- or clinic-based supportsareica
important part of your care. These might include nursing or social work servces;ial
aid, nutritional advice, rehab, or spiritual help.

The American Cancer Society also has programs and services — includaig ficiatment,
lodging, support groups, and more — to help you get through treatment. Call our National
Cancer Information Center at 1-800-227-2345 and speak with one of our trained specialist
on call 24 hours a day, every day.

The treatment information given here is not offipialicy of the American Cancer Society and isintgénded
as medical advice to replace the expertise andjaty of your cancer care team. It is intended ip lyeu and
your family make informed decisions, together wihr doctor. Your doctor may have reasons for satigg a
treatment plan different from these general treathoptions. Don't hesitate to ask him or her questiabout
your treatment options.



Surgery for Wilms tumors

Surgery is the main treatment for nearly all children with Wilms tunhehduld be done by
a surgeon who specializes in operating on children and has experience in thesing
cancers.

Removing the tumor

The main goal of surgery is to remove the entire Wilms tumor in one piece to kegpntee

cells from possibly spreading in the abdomen (belly). Surgeons who operate on these tumor
are careful to limit the chance of this type of cancer spread whenever@oésiie surgeon

finds (either with imaging tests done before surgery, or when starting tregiopgthat the

entire tumor can’t be removed safely, other treatments may be used fhissdftreatments
shrink the tumor enough, surgery can then be done more safely.

Depending on the situation, different operations might be used.

Radical nephrectomy:This is the most common surgery for a Wilms tumor that’s only in

one kidney, as it provides the best chance of making sure all of the tumor is removed. During
this operation, the surgeon makes an incision (cut — usually down the middle of the abdomen)
and removes the cancer along with the whole kidney, the fatty tissue around tlye tkiene

ureter (tube that carries urine from the kidney to the bladder), and the attactea gtémd

that sits on top of the kidney. Most children do very well with only one kidney.

Partial nephrectomy (nephron-sparing surgery):In the small number of children who

have Wilms tumors in both kidneys, the surgeon will try to save some normal kidney tissue
if possible. The surgeon may remove the kidney containing the most tumor with a radical
nephrectomy. In the other kidney the surgeon may do a partial nephrectomy, removing just
the tumor and a margin of normal kidney around it. Another option might be partial
nephrectomies on both kidneys.

Sometimes, both kidneys need to be removed completely. The child would then need dialysis
several times a week. In this procedure, a machine does the job of the kidneysiby filt

waste products out of the blood. Once the child is healthy enough, a kidney transplant may be
an option if a donor kidney becomes available.

Assessing the extent of the disease (surgical exjlioon)

Another main goal of surgery (radical or partial nephrectomy) is to deteth@arextent of

the cancer and whether or not it can all be removed. Lymph nodes near the kidney will be
removed during surgery to look for cancer cells in them. Cancer often spreads to lymph
nodes (bean-sized collections of immune cells). Lymph node removal is knowegsral
lymphadenectomy

The other kidney and nearby organs such as the liver may also be looked at ahusalyy
suspicious areas biopsied (samples taken to be checked for cancer undeseopegr



Knowing if a Wilms tumor has spread to the lymph nodes, the other kidney, or other nearby
organs is important in determining its stage and further treatment options.

Placing a central venous access device (port)

Often, if the child is going to get chemotherapy, a surgeon will insert ladastic tube
called a catheter into a large blood vessel — usually under the collar bone. Thisyd®e ma
called avenous accesdevice central venous catheteor just gport. The tube might be put

in during the surgery to remove the tumor, or as a separate operation (espechaihgafis
going to be given before the surgery).

The end of the tube will be just under the skin or sticking out of the chest area or upper ar
This can be left in place for several months to take blood samples for tests and to give
intravenous (IV) chemotherapy drugs and blood transfusions, without having to put a needle
in the arm each time. Members of the cancer care team will teach you haw torcgur

child’s catheter to reduce the risk of problems, such as clotting and infections.

Possible risks and side effects of surgery

Surgery to remove a Wilms tumor is a serious operation, and surgeons are ereilytaary
to limit any problems either during or after surgery. Complications dsungery, such as
bleeding, injuries to major blood vessels or other organs, or reactions to anesthear&, ar
but they can happen.

Almost all children will have some pain for a while after the operation, althougjbahi
usually be helped with medicines if needed. Other problems after surgegt @a@mmon
but can include internal bleeding, blood clots, infections, or problems with food moving
through the intestines.

Most children do well when only one kidney is removed. But if there are tumors in both
kidneys, another concern is the loss of kidney function. In these cases, doctors amest bal
between making sure the tumors are removed completely and removing only asf tech
kidney(s) as is needed. Children who have all or parts of both kidneys removed may need
dialysis, and may eventually need a kidney transplant.

For more information on surgery as a treatment for canceA &ede to Cancer Surgery

Chemotherapy for Wilms tumors

Chemotherapy (chemo) uses anti-cancer drugs that are given into a bgimouth (in pill
form). These drugs enter the blood and reach all areas of the body, which makes this
treatment useful for cancer that has spread or might have spread beyond the kidney.

Most children with Wilms tumors will get chemo at some point during their tes@trin the
United States, chemo is usually given after surgery. Sometimes it maydael roefore



surgery to shrink a tumor to make the operation possible. In Europe, chemo is given before
surgery and continued afterward. In both cases, the type and amount of chemo depend on the
stage and histology of the cancer.

A combination of chemo drugs is used to treat children with Wilms tumors. The cherso drug
used most often are actinomycin D (dactinomycin) and vincristine. For tutnosa

advanced stages, those with unfavorable histology, or tumors that recur (comdtback) a
treatment, other drugs such as doxorubicin (Adriamycin), cyclophosphamide, etoposide,
irinotecan, and/or carboplatin may also be used.

These drugs are injected into a vein or into a venous access device. Diffegsnddses,
and lengths of treatment are used, depending on the type and stage of theudmend
the child’s age. Most often, the drugs are given once a week for at leasi semeths. They
are usually given by a nurse in the doctor’s office or in the outpatient sectioa lnbspital.
Some children with Wilms tumors might need to stay in the hospital while theytireg
chemo, but usually this is not necessary.

Possible side effects of chemotherapy

Chemo drugs attack cells that are dividing quickly, which is why they often wanksag
cancer cells. But other cells in the body, such as those in the bone marrow (gvihdlead
cells are made), the lining of the mouth and intestines, and the hair follicles vad&o di
quickly. These cells are also likely to be affected by chemo, which catolsat effects.

The side effects of chemo depend on the types and doses of drugs used, and the length of
treatment. Possible short-term side effects can include:

* Hair loss

* Mouth sores

* Loss of appetite

» Nausea and vomiting

* Diarrhea or constipation

* Increased chance of infections (from having too few white blood cells)
* Easy bruising or bleeding (from having too few blood platelets)

* Fatigue or extreme tiredness (from having too few red blood cells)

Your child’s doctor and treating team will watch closely for any sidetffinat develop.
There are often ways to lessen these side effects. For example,arlmsgiven to help
prevent or reduce nausea and vomiting. Be sure to ask your child’s doctor or nurse about



medicines to help reduce side effects, and let them know if your child hasfeitte sb they
can be managed.

Along with the effects listed above, some drugs can have specific side.dffmotxample:

* Vincristine can damage nerves. Some patients may have tingling, numbness saieakne
or pain, particularly in the hands and feet.

» Doxorubicin can damage the heart. The risk of this happening goes up as the total amount
of the drug given goes up. Doctors try to limit this risk as much as possible giingt
more than the recommended doses and by checking the heart with a test called an
echocardiogran{an ultrasound of the heart) during treatment.

» Cyclophosphamide can damage the bladder, which can cause blood in the urine. The risk
of this can be lowered by giving the drug with plenty of fluids and with a drug called
mesna, which helps protect the bladder.

Lab tests to check for chemo side effects

Before each chemo session, your child’s doctor will check blood test resuléstovgavell

the liver, kidneys, and bone marrow are working. If there are problems, cheimoneégl to

be delayed or the doses reduced. You can learn more about these tests and what timey mean i
Understanding Your Lab Test Results

Long-term side effects of chemo

Possible long-term effects of treatment are one of the major challdmggsrc might face
after cancer treatment.

For example, if your child is given doxorubicin (Adriamycin), there is a chance d coul
damage the heart. Your child’s doctor will carefully watch the doses used dotecik
your child’s heart function with imaging tests.

Some chemo drugs can increase the risk of developing a second type of cahcas (suc
leukemia) years after the Wilms tumor is cured. But this small inetieassk has to be
weighed against the importance of chemo in treating Wilms tumor. Some drugsaiag
affect fertility (the ability to have children) years later.

See the section “What happens after treatment for Wilms tumor?” for madne pogsible
long-term effects of treatment.

For more information on chemo in general, see the Chemotherapy section of ousg,voebsit
A Guide to Chemotherapy



Radiation therapy for Wilms tumor

Radiation therapy uses high-energy rays or particles to kill canégriced usually part of
treatment for more advanced Wilms tumors (stages lll, IV, and V) andrioe sarlier stage
tumors with unfavorable histology.

The type of radiation used for Wilms tumors, knowmdgrnal beam radiation therapy
focuses radiation from outside the body on the cancer. The total dose of radiatioteid divi
into fractions, usually given 5 days a week for a couple of weeks.

Before treatments start, the radiation team takes careful measisemith imaging tests

such as CT or MRI scans to determine the correct angles for aiming theradeams and
the proper dose of radiation. Your child may be fitted with a plastic mold that looks like a
body cast to keep him or her in the same position during each treatment so that tioe radia
can be aimed more accurately.

Each treatment is much like getting an x-ray, although the dose of radiation is iglueh hi
For each session, your child lies on a special table while a machine dedeveasliation

from precise angles. Each session lasts about 15 to 30 minutes, with most of thengme be
spent making sure the radiation is aimed correctly. The actual treatmesegtimday is

much shorter. The treatment is not painful, but some younger children may be given
medicine to make them drowsy or asleep before each treatment to help makesstay

still.

Newer radiation techniques

Some techniques help doctors aim the treatment at the tumor more accurdeshgaituing
the radiation exposure to nearby healthy tissues. These techniques may hedp iherea
success rate and reduce side effects.

Three-dimensional conformal radiation therapy (3D-CRT): 3D-CRT uses the results of
imaging tests such as MRI and special computers to precisely map thenatdtie tumor.
Several radiation beams are then shaped and aimed at the tumor from diffectiotngir
Each beam alone is fairly weak, which makes it less likely to damage normaidsachs,
but the beams converge at the tumor to give a higher dose of radiation there.

Intensity modulated radiation therapy (IMRT): IMRT is an advanced form of 3D therapy.
Along with shaping the beams and aiming them at the tumor from several angles, the
intensity (strength) of the beams can be adjusted to limit the dose retdehmgarby normal
tissues. This lets the doctor deliver a higher dose to the tumor. Many major h@spitals
cancer centers now use IMRT.

Possible side effects of radiation therapy

Radiation is often an important part of treatment, but young children’s bodiesrgre
sensitive to it, so doctors try to use as little as possible to help avoid or linpt@rigms.



Radiation therapy can cause both short-term and long-term side effects, whict deplee
dose of radiation and where it's aimed.

Possible short-term effects:

» Effects on skin areas that receive radiation can range from mild sunburhdikges and
hair loss to more severe skin reactions.

» Radiation to the abdomen (belly) can cause nausea or diarrhea.

» Radiation therapy can make a child tired, especially after severabdexseks of
treatment.

Possible long-term effects:

» Radiation can slow the growth of normal body tissues (such as bones) that getrradia
especially in younger children. In the past this led to problems such as short banes or
curving of the spine, but this is less likely with the lower doses of radiation eyl t

* Radiation that reaches the chest area can affect the heart and lungseSmstdusually
cause problems right away, but in some children it might lead to heart or lung poblem
as they get older.

* In girls, radiation may damage the ovaries. This might lead to abnormal mengtiesl
or problems getting pregnant or having children later on.

» Radiation slightly increases the risk of developing a second cancer in the aedlg, us
many years after it is given. This doesn’t happen often with Wilms tumoasigethe
amount of radiation used is low.

See the section “What happens after treatment for Wilms tumor?” for madne pogsible
long-term effects of treatment.

To learn more about radiation therapy, seeRbadiation Therapgection of our website, or
Understanding Radiation Therapy: A Guide for Patients and Families

Treatment by type and stage of Wilms tumor

In the United States, most children with Wilms tumors are treated in tlinala developed
by the Children’s Oncology Group. The goal of these studies is to cure ashidngn as
possible while limiting side effects by giving as little treatmenisanecessary. This is done
by comparing the current best treatment with one the doctors think might be Bet@use
of this, treatment may differ slightly from what is described here in s@®es.

Treatment for Wilms tumor is based mainly on the stage of the cancer atiebmitee
histology (appearance under the microscope) is favorable or unfavorable (arjajhtettte



United States, doctors prefer to use surgery as the first treatmenttinases, and then give
chemotherapy (and possibly radiation therapy) afterward. In Europe, dotasto start
the chemotherapy before surgery. The results seem to be about the same.

Most often, the stage and histology of the cancer are actually determined wdexy gur
done to remove the cancer, because the true extent of the tumor often can’t bene@teymi
imaging tests alone. The findings from surgery are then used to guide fretitarent. But
sometimes it’s clear that the cancer has already spread beyond thedudndyefore
surgery is done, based on imaging tests. This can affect the order in whicletrisadre
given, as well as the extent of surgery.

Stage |

These tumors are only in the kidney. Surgery has completely removed the tumor #éfiong wi
the entire kidney, nearby structures, and some nearby lymph nodes.

Favorable histology: Children younger than 2 years with small tumors (weighing less than
550 grams) may not need further treatment, such as chemo. But they need to be watched
closely because the chance the cancer will come back is slightly Higinef they also got
chemo. If the cancer does come back, the chemo drugs actinomycin D (daciim@mgc
vincristine (and possibly more surgery) are very likely to be effectivesapoint.

For children older than 2 and for those of any age who have larger tumors, surgeryys usuall
followed by chemo with actinomycin D and vincristine. If the tumor cells haxtaio
chromosome changes, the drug doxorubicin (Adriamycin) may be given as well. Tine che

is given for several months.

Unfavorable histology: For children of any age who have tumors with unfavorable
histology, surgery is usually followed by radiation therapy to the area airtta, along
with chemo with actinomycin D, vincristine, and doxorubicin (Adriamycin) for sdver
months.

Stage |l

These tumors have grown outside the kidney into nearby tissues, but surgery removed all
visible signs of cancer.

Favorable histology: After surgery, standard treatment is chemo with actinomycin D and
vincristine. If the tumor cells have certain chromosome changes, the drug doiorubi
(Adriamycin) may be given as well. The chemo is given for several months.

Unfavorable histology with focal (only a little) anaplasia:When the child recovers from
surgery, radiation therapy is given over several weeks. When this is finishied che
(doxorubicin, actinomycin D, and vincristine) is given for about 6 months.



Unfavorable histology with diffuse (widespread) anaplasiaAfter surgery, these children
get radiation over several weeks. This is followed by a more intense type aj akamg the
drugs vincristine, doxorubicin, etoposide, cyclophosphamide, and carboplatin, along with
mesna (a drug that helps protect the bladder from the effects of cyclophospharide)s
given for about 6 months.

Stage Il

Surgery cannot remove these tumors completely because of their sizeionlocé&br other
reasons. In some cases, surgery may be postponed until other treatmentstarghaible
the tumor first (see below).

Favorable histology: Treatment is usually surgery if it can be done, followed by radiation
therapy over several days. This is followed by chemo with 3 drugs (actinomycin D,
vincristine, and doxorubicin). If the tumor cells have certain chromosome changesgdhe dru
cyclophosphamide and etoposide may be given as well. Chemo is given for about 6 months.

Unfavorable histology with focal (only a little) anaplasia:Treatment starts with surgery if
it can be done, followed by radiation therapy over several weeks. This is follgvebeimo,
usually with 3 drugs (actinomycin D, vincristine, and doxorubicin) for about 6 months.

Unfavorable histology with diffuse (widespread) anaplasialreatment starts with surgery

if it can be done, followed by radiation therapy over several weeks. This is fdlloyve
chemo, usually with the drugs vincristine, doxorubicin, etoposide, cyclophosphamide, and
carboplatin, along with mesna (a drug that helps protect the bladder from the efffec
cyclophosphamide). Chemo lasts about 6 months.

In some instances the tumor may be very large or may have grown into hiartbyessels
or other structures so that it can’t be removed safely. In these children| bispsy} sample
is taken from the tumor to be sure that it's a Wilms tumor and to determine its histology
Then chemo is started. Usually the tumor will shrink enough within several wediet so t
surgery can be done. If not, then radiation therapy might be given as well. Chetoe will
started again after surgery. If radiation was not given before surgeyiven after surgery.

Stage IV

These tumors have already spread to distant parts of the body at the time ofiglidgnos
with stage Il tumors, surgery to remove the tumor might be the first te@ativut it might
need to be delayed until other treatments can shrink the tumor (see below).

Favorable histology: Surgery to remove the tumor is the first treatment if it can be done,
followed by radiation therapy. The entire abdomen will be treated if theii## soste cancer
left after surgery. If the cancer has spread to the lungs, low dosesatiomdnight also be
given to that area. This is followed by chemo, usually with 3 drugs (actinomycin D



vincristine, and doxorubicin) for about 6 months. If the tumor cells have certain chromosome
changes, the drugs cyclophosphamide and etoposide may be given as well.

Unfavorable histology: Treatment might start with surgery if it can be done, followed by
radiation therapy. The entire abdomen will be treated if there is still sanuer left after

surgery. Low doses of radiation will also be given to the lungs if the cancer has thiemea

This is followed by chemo with the drugs vincristine, doxorubicin, etoposide,
cyclophosphamide, and carboplatin, along with mesna given for about 6 months. If the tumor
cells have diffuse (widespread) anaplasia, some doctors might try the dhegaarinotecan

and vincristine first instead (although this is not yet a commonly used treatifteat

treatment would then be adjusted if the tumor shrinks in response to these drugs.

If the tumor is too large or has grown too much to be removed safely with surgery firs

small biopsy sample may be taken from the tumor to be sure that it's a Wilms tumor and t
determine its histology. Chemo and/or radiation therapy may then be used to shrink the
tumor. Surgery might be an option at this point. This would be followed by more chemo and
radiation therapy if it wasn't given already.

For stage IV cancers that have spread to the liver, surgery may be an option toasynove
liver tumors that still remain after chemo and radiation therapy.

Stage V

Treatment for children with tumors in both kidneys is unique for each child, although it
typically includes surgery, chemo, and radiation therapy at some point.

Biopsies (tissue samples) of tumors in both kidneys and of nearby lymph nodes maw be take
first, although not all doctors feel this is needed because when both kidneys have tumors, the
chance that they are Wilms tumors is very high.

Chemo is typically given first to try to shrink the tumors. The drugs used wilhdepethe

extent and histology (if known) of the tumors. After about 6 weeks of chemo, surgergl (parti
nephrectomy) may be done to remove the tumors if enough normal kidney tissue can be left
behind. If the tumors haven’t shrunk enough, treatment may include more chemo or radiation
therapy for about another 6 weeks. Surgery (either partial or radical nephyeotagnthen

be done. This is followed by more chemo, possibly along with radiation theramagnit

been given already.

If not enough functioning kidney tissue is left after surgery, a child may negdisdjal
procedure where a special machine filters waste products out of the blood seesa ti
week. If there is no evidence of any cancer after a year or two, a donor Kiamgylant may
be done.



Recurrent Wilms tumor

The prognosis and treatment for children with Wilms tumor that recurs (cowrieafter
treatment) depends on their prior treatment, the cancer’s histology (faorabl
unfavorable), and where it recurs. The outlook is generally better foreativilms tumors
with the following features:

 Favorable histology

* Initial diagnosis of stage | or I

* Initial chemo with vincristine and actinomycin D only
* No previous radiation therapy

The usual treatment for these children is surgery to remove the recurrent(dgrassible),
radiation therapy (if not already given to the area), and chemo, often withditifegsnt
from those used during first treatment.

Recurrent Wilms tumors that do not have the features above are much hardér Thésa
children are usually treated with aggressive chemo, such as the ICE reifasfamide,
carboplatin, and etoposide) or others being studied in clinical trials. Very highcdeso
followed by a stem cell transplant (sometimes callbdree marrow transplapmight also
be an option in this situation. (S8&em Cell Transplant (Peripheral Blood, Bone Marrow,
and Cord Blood Transplanter more on this treatment option.)

What should you ask your child’s doctor about
Wilms tumor?

It's important to have honest, open discussions with your child’s cancer careYimam
should ask any questions that are on your mind, no matter how small they may seam. Bel
are some questions to consider:

* What kind of kidney cancer does my child have? Is it a Wilms tumor?

* Is the histology of the tumor favorable or unfavorable?

» What is the stage of my child’s cancer, and what does that mean?

» Will we need to have other tests done before we can decide on treatment?
* How much experience do you have treating this type of cancer?

» What other doctors will we need to see?

» What are our treatment options?



* Are there any clinical trials we might want to consider?

* What do you recommend and why?

» What are the risks and side effects of the suggested treatments?

» Which side effects start shortly after treatment and which ones mighbgdagdr on?
» Will treatment affect my child’s ability to grow and develop?

» Could treatment affect my child’s ability to have children later on?

» Will my child have a higher long-term risk of kidney problems or other cancers?
* How soon do we need to start treatment?

* What should we do to be ready for treatment?

* How long will treatment last? What will it be like? Where will it be done?

» How will treatment affect our daily lives (school, work, etc.)?

» Based on what you've learned about my child’s cancer, what is the outlook for cure?
* What would we do if the treatment doesn’t work or if the cancer comes back?

» What type of follow-up will my child need after treatment?

Along with these sample questions, be sure to write down any others you might have. For
instance, you might want to ask about getting a second opinion, or you may want more
information about recovery times so you can plan your school or work schedules. You might
also want to ask about nearby or online support groups, where you may be able to get in
touch with other families who have been through this.

Also keep in mind that doctors are not the only ones who can provide you with information.
Other health care professionals, such as nurses and social workers, may havedisetansw
some of your questions. You can find out more about speaking with your health cane team
Talking With Your Doctor

What happens after treatment for Wilms
tumor?

During and after treatment for Wilms tumors, the main concerns for modiefuarie the
short- and long-term effects of the tumor and its treatment, and concerns alioatdhsetill
being there or coming back.



It's certainly normal to want to put the tumor and its treatment behind you, and get laack t
life that doesn’t revolve around cancer. But it's important to realize that falfpoare is a
central part of treatment that offers your child the best chance for longdeovery.

Follow-up exams and tests

Your child’s health care team will set up a follow-up schedule, which will includsiqdly
exams and imaging tests (such as chest x-rays, ultrasounds, and CT scansptateok f
growth or return of the tumor, or any problems related to treatment.

Since most children have had a kidney removed, blood and urine tests will be done to check
how well the remaining kidney is working. If your child received the drug diptcin

(Adriamycin) during chemotherapy, the doctor may also order tests to checkdhieri of

your child’s heart.

The recommended schedule for follow-up exams and tests depends on the ingiahdtag
histology (favorable or unfavorable) of the cancer, the type of treatment, yapdodéaems
that the child may have had during treatment. Doctor visits and tests will beregprerdt at
first (about every 6 to 12 weeks for the first couple of years), but the time betwdsmay
be extended as time goes on.

During this time, it's important to report any new symptoms to your child’odoight
away, so that the cause can be found and treated, if needed. Your child’s doctor can give y
an idea of what to watch for.

If the tumor does come back, or if it doesn’t respond to treatment, your child’s doitkors w
discuss the treatment options with you.

Children with bilateral Wilms tumors or Denys-Drash syndrome will alsd regular tests
to look for possible early signs of kidney failure (including urine tests, blood pre$salesc
and blood tests of kidney function).

Late and long-term effects of treatment for Wilms tumor

Because of major advances in treatment, most children treated for Wilmsanammw
surviving into adulthood. Doctors have learned that treatment can affect childraitfs he
later in life, so watching for health effects as they get older has becomeofra concern in
recent years. The American Cancer Society has additional informatiolp feanents cope
with the many issues that can come up during and after a child is treatadder.c

Just as the treatment of childhood cancer requires a very specialized approach tise doe
care and follow-up after treatment. The earlier any problems can lgmnized, the more
likely it is they can be treated effectively. Young people treated for $\lmor are at risk,
to some degree, for several possible late effects of their canceran¢ali's important to



discuss what these possible effects might be with your child’s medicaktegiou know
what to watch for and report to the doctor.

The risk of late effects depends on a number of factors, such as the spetifieritedhe
child has, the doses of treatment, and the age of the child when being treated. These late
effects may include:

* Reduced kidney function

* Heart or lung problems after getting certain chemotherapy drugdiatioa therapy to
these parts of the body

» Slowed or delayed growth and development

» Changes in sexual development and ability to have children, especially in girsi(see
documentdg-ertility and Women With CancandFertility and Men With Cancer

* Increased risk of second cancers later in life (rare)

There may be other possible complications from treatment as well. Yousathdickor
should carefully review any possible problems with you before your child seatsent.

Along with physical side effects, some childhood cancer survivors might haveraiatr
psychological issues. They might also have problems with normal functioning and school
work. These can often be addressed with support and encouragement. If needed, doctors and
other members of the health care team can recommend special support prograanscaesd s

to help children after cancer treatment.

Long-term follow-up care

To help increase awareness of late effects and improve follow-up caredbiodidlcancer
survivors throughout their lives, the Children’s Oncology Group (COG) has developed long-
term follow-up guidelines for survivors of childhood cancers. These guidelines gayohel
know what to watch for, what type of screening tests should be done to look for problems,
and how late effects can be treated.

Ask your child’s health care team about possible long-term complications and unake s
there’s a plan in place to watch for these problems and treat them, if needeatnTradee,

ask your child’s doctors about the COG survivor guidelines. You can also read them on the
COG website: www.survivorshipguidelines.org. The guidelines are writtdrefdth care
professionals. Patient versions of some of the guidelines are availatieédth Links”) on

the site as well, but we urge you to discuss them with your doctor.

For more about some of the possible long-term effects of cancer treatmeZitjldesn
Diagnosed With Cancer: Late Effects of Cancer Treatment



Keeping good medical records

As much as you might want to put the experience behind you once treatment is abmplete
it's very important to keep good records of your child’s medical care duringrties Tihis

can be very helpful later on as your child changes doctors. Gathering thélseddetag and
soon after treatment may be easier than trying to get them in the futureeBbesdoctors
have the following information (and always keep copies for yourself):

A copy of the pathology report(s) from any biopsies or surgeries.

» Copies of imaging tests (CT or MRI scans, etc.), which can usually be stgitadlyd{on
a DVD, etc.)

« If your child had surgery, a copy of the operative report(s).

« If your child stayed in the hospital, a copy of the discharge summary the degiargu
when your child was sent home.

* If chemotherapy was given, a list of the final doses of each drug your cleldeec
(Certain drugs can have specific long-term side effects. If you camnligeof these from
the pediatric oncologist, it might help any new doctors your child has in the.juture

« If radiation therapy was given, a summary of the type and dose of radiation amdmnehe
where it was given.

» The names and contact information of the doctors who treated your child’s.cancer

It's also very important to keep health insurance coverage. Follow-up tests amdvikits
cost a lot, and even though no one wants to think of the tumor coming back, this could
happen.

Emotional and social issues for Wilms tumor survivors and their
families

Most children with Wilms tumors are very young when they are diagnosed. @ti#, s

children may have emotional or psychological issues that need to be addressedralring
after treatment. Depending on their age, they may also have some problems wéh norm
functioning and school work. These can often be helped with support and encouragement.
Doctors and other members of the health care team can also often recommendugyeial s
programs and services to help children after treatment.

Parents and other family members can also be affected, both emotionally dmet iwants.
Some common family concerns during treatment include financial stresseding to and
staying near the cancer center, the possible loss of a job, and the need for home schooling
Social workers and other professionals at treatment centers can heiesfaanit through

these issues.



Centers that treat many patients with Wilms tumors may have progranmsottuice new
patients and their families to others who have finished their treatment. Thivegagents
an idea of what to expect during and after treatment, which is very important. Seethgr
patient with Wilms tumor doing well is often helpful.

Support groups for families of children with cancer can also be helpful. If you niped he
finding such a group, call your American Cancer Society at 1-800-227-2345 and we can put
you in touch with a group or resource that may work for you.

What's new in Wilms tumor research and
treatment?

Over the past few decades, research into Wilms tumor has led to great acrathoguch
higher cure rates for this type of cancer. Still, not all children are curdaven those who
are cured might still have long-term side effects from treatment, so eswarch is needed.

In the United States, much of the research on Wilms tumor is coordinated by therGhildre
Oncology Group (COG), whose main goal is to improve the treatment and qualiéyadf li
children with Wilms tumor and other types of cancer. COG is a large group of doctors
nurses, scientists, and other health professionals whose hard work has alreddigeséives
of many children with Wilms tumor.

Biology of Wilms tumors

Research is continuing to unravel how changes in certain genes causetiiilons and
affect how aggressive tumors are likely to be.

As doctors have learned how to treat Wilms tumors more effectively, theyobgue to

look for ways to determine which children might be spared from more intensedneatnal

which children might need more aggressive treatment to be cured. For exangpie, rec
studies have shown that Wilms tumors with certain changes on chromosomes 1 or 6 seem
be more likely to come back after treatment. Doctors are now studying whiildeen with

such tumors might benefit from more intense treatment.

Researchers are also studying the gene changes that seem Wibaussteimor cells to grow
and spread. This may lead to treatments that specifically target thegexhan

Treatment of Wilms tumors

Researchers continue to study ways to improve treatment for children witis Wiinors.

Earlier studies found treatments that were very effective in curing Wilmesrs with
favorable histology. Current clinical trials are studying ways to treaétbancers
successfully while reducing side effects as much as possible. For exampéss atedi



looking at whether young children with very favorable outlooks need any treatrhent ot
than surgery. Recent studies from Europe have suggested that in some cases ghswho ma
need to be continued as long as previously thought.

The outlook for children with Wilms tumors with unfavorable histology is not as good, and
doctors are looking for better treatments for these children. Newer dienagoy drugs such
as topotecan and irinotecan are now being tested.

Other studies are looking at stem cell transplants, which let doctors give tagesr of
chemo than the body normally could tolerate. This approach might help treat tumors that ar
not responding to standard treatments or that would otherwise have a poor outlook.

As researchers have learned more about the gene changes in Wilms tisntiregehave
started to develop newer drugs that specifically target these changgste@lairugs work
differently from standard chemotherapy drugs. They sometimes work \meeroarugs
don’t, and they often have different (and less severe) side effects. Targeapicthbave
already become standard treatments for some kinds of adult cancers.

Because Wilms tumors with favorable histology are usually cured withrguage
chemotherapy, and because Wilms tumors with unfavorable histology are uncomnton, mos
research on targeted drugs so far has been done on cells growing in lab dishes otsn anima
But eventually researchers hope to test these new drugs with children irl tliaisaso that
these drugs may someday have a role in treating unfavorable histology Mfors.

Additional resources for Wilms tumor

More information from your American Cancer Society

We have a lot more information that you might find helpful. Explore www.cancer.aajlor
our National Cancer Information Center toll-free number, 1-800-227-2345. We'rehere t
help you any time, day or night.

Other organizations and websites*
Along with the American Cancer Society, other sources of information and suppods:

American Childhood Cancer Organization (formerly Candlelighters)
Toll-free number: 1-855-858-2226
Website: www.acco.org

Offers information for children and teens with cancer, their siblings, antsadul
dealing with children with cancer. Also offers books and a special kit for children
newly diagnosed with cancer, as well as some local support groups.



Children’s Oncology Group (COG)
Website: www.childrensoncologygroup.org

Provides information from the world’s largest organization devoted to childhood
cancer research to help support children and their families from the time of dsagnos
through treatment, and beyond. Also has a searchable database to find the COG
center closest to you.

CureSearchfor Children’s Cancer
Toll-free number: 1-800-458-6223
Website: www.curesearch.org

Provides up-to-date information about childhood cancer from pediatric cancer
experts. Has sections on the website for patients, families, and friends to help guide
them on how to support the child with cancer.

National Cancer Institute

Toll-free number: 1-800-4-CANCER (1-800-422-6237)
TTY: 1-800-332-8615

Website: www.cancer.gov

Provides accurate, up-to-date information about cancer for patients and thiessfam
including clinical trials information. Offers a special booklet for teenrsisliof a
child with cancer at: www.cancer.gov/cancertopics/when-your-sibling:daser.

National Children’s Cancer Society, Inc
Toll-free number: 1-800-5-FAMILY (1-800-532-6459)
Website: www.children-cancer.org

Services include an online support network for parents of children with cancer,
educational materials, and financial assistance for treatmerder@apenses.

Websites for children and teens

Starlight Children’s Foundation
Phone number: 1-310-479-1212
Website: www.starlight.org

Website has animated stories and interactive programs to teach kids about chemo and
procedures that may be done in the hospital; also has videos specifically fartéens
provides a safe, monitored online support group for teens with cancer.

Group Loop (a subsite of th€ancer Support Community just for teens)
Toll-free number: 1-888-793-9355
Website: www.grouploop.org



An online place for teens with cancer or teens who know someone with cancer to
connect with other teens — away from the pressures of classes, responsdnilities
treatment schedules. Has online support groups, chat rooms, information, and more.

SuperSibs! Powered by Alex’s Lemonade Stand
Toll-free number: 1-866-333-1213
Website: www.supersibs.org

Supports, honors, and recognizes brothers and sisters of children diagnosed with
cancer so they may face the future with strength, courage, and hope.

*Inclusion on this list does not imply endorsemtanthe American Cancer Society.

No matter who you are, we can help. Contact us anytime, day or night, for intorraat
support. Call us at-800-227-234%r visit www.cancer.org.
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