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Gastrointestinal Carcinoid Tumors

What is cancer?

The body is made up of trillions of living cells. Normal body cells grow, divide, and di

in an orderly fashion. During the early years of a person's life, norntedoate faster

to allow the person to grow. After the person becomes an adult, most cells divide only to
replace worn-out or dying cells or to repair injuries.

Cancer begins when cells in a part of the body start to grow out of control. There are
many kinds of cancer, but they all start because of out-of-control growtimofraal
cells.

Cancer cell growth is different from normal cell growth. Instead afglycancer cells
continue to grow and form new, abnormal cells. Cancer cells can also invader(grow i
other tissues, something that normal cells cannot do. Growing out of control and invading
other tissues are what makes a cell a cancer cell.

Cells become cancer cells because of damage to DNA. DNA is in eveandalirects

all its actions. In a normal cell, when DNA gets damaged the cell eithérsrdpa

damage or the cell dies. In cancer cells, the damaged DNA is not repaired, dait the
doesn't die like it should. Instead, this cell goes on making new cells that the tesdy do
not need. These new cells will all have the same damaged DNA as the ffidsiesel

People can inherit damaged DNA, but most DNA damage is caused by mistakes that
happen while the normal cell is reproducing or by something in our environment.
Sometimes the cause of the DNA damage is something obvious, like cigarette smoking.
But often no clear cause is found.

In most cases the cancer cells form a tumor. Some cancers, like leukeatyaforan
tumors. Instead, these cancer cells involve the blood and blood-forming organs and
circulate through other tissues where they grow.

Cancer cells often travel to other parts of the body, where they begin to gréarrand
new tumors that replace normal tissue. This process is called metdistegppens when
the cancer cells get into the bloodstream or lymph vessels of our body.



No matter where a cancer may spread, it is always named for the plaedtvsterted.
For example, breast cancer that has spread to the liver is still calletdamsaes, not
liver cancer. Likewise, prostate cancer that has spread to the bone istmgissdtate
cancer, not bone cancer.

Different types of cancer can behave very differently. For example, amgecand
breast cancer are very different diseases. They grow at differenanatesspond to
different treatments. That is why people with cancer need treatment dimae at their
particular kind of cancer.

Not all tumors are cancerous. Tumors that aren’t cancer are called besmggm Bimors

can cause problems — they can grow very large and press on healthy organs and tissue
But they cannot grow into (invade) other tissues. Because they can't invade, they als
can't spread to other parts of the body (metastasize). These tumornastraver life
threatening

‘What is a gastrointestinal carcinoid tumor?

The gastrointestinal system

The gastrointestinal (GI) system processes food for energy and rids theflsmdid

waste. It is also known as theyestive systenf\fter food is chewed and swallowed, it
enters the esophagus. This is a tube that carries food through the neck and chest to the
stomach. The esophagus joins the stomastbeneath the diaphragm (the breathing
muscle under the lungs). The stomach is a sac-like organ that holds food and begins the
digestive process by secreting gastric juice. The food and gastricguecesxed into a

thick fluid, which then empties into the small intestine.
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The small intestine continues breaking down the food and absorbs most of the nutrients.
It is the longest section of the gastrointestinal (Gl) tract, measuring timam 20 feet.

The small intestine then joins the colon (large intestine). This is a wider, rausdog

about 5 feet long. The appendix is found near the junction of small intestine and colon.
The colon absorbs water and mineral nutrients from the food matter and serves as a
storage place for waste. The waste left after this process goes irgattira.rFrom there

it passes out of the body through the anus as stool (feces).
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The diffuse neuroendocrine system

Carcinoid tumors start from cells of the diffuse neuroendocrine system. lessy
consists of cells that are like nerve cells in certain ways and like hormdaegma
endocrine cells in other ways. These cells do not form an actual organ like thel adre
thyroid glands. Instead, they are scattered throughout other organs likephagus,
stomach, pancreas, intestines, and lungs. The digestive system is large and cwra
neuroendocrine cells than any other part of the body. This may explain why @hrcinoi
tumors most often start in the digestive system.

Neuroendocrine cells help control the release of digestive juices and how fastoieesl m
in the Gl tract. They may also help control the growth of other types of digestiesrsy
cells.



Neuroendocrine tumors

Like most cells in the body, Gl tract neuroendocrine cells sometimes go troengim

changes that cause them to grow too much and form tumors. These tumors are known as
neuroendocrine tumordNET) andneuroendocrine cancerin the past, most abnormal
growths of neuroendocrine cells were called carcinoids. But in 2000, the World Health
Organization (WHO) reclassified carcinoids into neuroendocrine tumors and
neuroendocrine cancers.

Neuroendocrine tumors are growths that look benign but that might possibly be able to
spread to other parts of the body. Neuroendocrine cancers are abnormal growths of
neuroendocrine cells which can spread to other parts of the body.

Neuroendocrine cancers (also knowmasroendocrine carcinompasan then be divided
into groups based on the way the cells look under the microscope. A cancer with cells
that do not look very abnormal is calleell differentiated These tumors tend to be less
aggressive. They grow and spread slowly. Well differentiated neuroendoaroersaan
look identical to benign neuroendocrine tumors when examined under the microscope.
Sometimes the only way to know for certain that a mass is a neuroendocriee(eadc

not a benign tumor) is when it spreads to other organs or tissues. If the cellscéra ca
look very abnormal, it is callggoorly differentiatedThese cancers tend to be more
aggressive meaning that they grow and spread quickly.

Neuroendocrine tumors of the pancreas

Neuroendocrine tumors that arise in the pancreas are knasgleta=ell carcinomasr
pancreatic neuroendocrine tumotslet cell tumors are not the same as carcinoid tumors.
They have a different outlook and respond differently to treatment. These tumors are not
discussed further in this document. For more information about pancreatic
neuroendocrine tumors, please see our docurRantreatic Cancer

Carcinoid tumors

Carcinoidis the term used to describe well to moderately differentiated neuroendocrine
tumors in the stomach, intestine, appendix, rectum, and lung.

This document does not discuss carcinoid tumors that start in the lungs. For more
information about these tumors, please see our documerg,Carcinoid Tumar

Neuroendocrine tumors and cancers act like the cells they come from, oféesmnigele

certain hormone-like substances into the bloodstream. In most people with carcinoid
tumors, the levels of these hormones are not high enough to cause symptoms. But in
about 1 person out of 10 with carcinoid tumors, the tumor spreads and grows enough to
release high amounts of these hormones. This can cause a set of symptoms known as the
carcinoid syndromeSome symptoms of the carcinoid syndrome include flushing

(redness of the skin with a feeling of warmth), wheezing, diarrhea, andreeéaitieat.



Other gastrointestinal tumors

Carcinoids and other neuroendocrine tumors are different from the more coommns t

of the Gl tract. Most Gl tract tumors start from the glandular cells that pgaducus

and make up the inner lining of the digestive system. When these tumors are benign, they
are callecadenomaswWhen these cells develop into cancer, the tumors are known as
adenocarcinomaslhese tumors differ quite a lot from carcinoid tumors in their
symptoms, their prognosis (course of the disease and outlook), and their treatment. For
these reasons, it is important to know what type of tumor you have: a neuroendocrine
tumor, a neuroendocrine cancer, an adenoma, an adenocarcinoma, some other type of
tumor, or a non-cancerous condition. And it is important for patients to understand that
neuroendocrine tumors and neuroendocrine cancers are not the same as other, more
common types of Gl tract tumors.

In general, neuroendocrine tumors and neuroendocrine cancers grow more slowly than
other cancers in the Gl tract. But how they grow and whether or not they spread to other
areas varies widely. This depends to some extent on which part of the body the tumor
starts in.

What are the key statistics about
gastrointestinal carcinoid tumors?

It is thought that about 11,000 to 12,000 neuroendocrine tumors and neuroendocrine
cancers are diagnosed each year in the United States. About 2 out of 3 of these occur
the digestive system. Most of the rest occur in the lungs (see our dodumgnt

Carcinoid Tumorfor more information), although a small number develop in other
organs.

The number of carcinoid tumors diagnosed has been increasing for many years. The
reason for this is unknown. Some think it may be a byproduct of doing more endoscopy
and CT scans to look for something else and finding carcinoid tumors. Since many
carcinoids never cause any symptoms, there are probably many people vinibicdarc
tumors that are never found. These tumors may only be seen during an autopsy when a
person dies of something else, or when someone has surgery or imaging tests for an
unrelated condition.

The most common location of gastrointestinal carcinoid tumors is the smallnatesti
often in the section near the appendix (calledléwam). Other common sites include the
rectum, the colon (large intestine), the appendix, and the stomach.

The average age of people diagnosed with carcinoid is early 60s. Carcinoid &nenors
more common in African Americans than in whites, and are slightly more common in
women than men.



What are the risk factors for gastrointestinal
carcinoid tumors?

A risk factoris anything that affects your chance of getting a disease suchcas.dgor
example, exposure to strong sunlight is a risk factor for skin cancer, whilergmsla
risk factor for cancer of the lung, and several other cancers. But risk faoidtrgetl us
everything. Someone without any known risk factors can still develop cancer. And
someone can have a risk factor, but still not get the disease. Only a fevetask far Gl
carcinoid tumors are known, such as:

Genetic syndromes

Multiple endocrine neoplasia, type |

This is a rare condition caused by inherited defects in theMEMNL People with this
syndrome have a very high risk of getting tumors of 3 glands: the pituitaryhyad
and pancreas. They also have an increased risk of carcinoid tumors. Some studies
estimate that inherited mutations of fi&N1gene are responsible for about 10% of
carcinoid tumors. Most of these are gastric (stomach) carcinoids. Childrem 58/50
chance of inheriting this syndrome from an affected parent.

If your family is affected by the MEN1 syndrome, you might want to talloto octor

about the pros and cons of getting tested for it. Although the gene that causes tumors in
people with the MEN1 syndrome has been found, genetic testing for MEN1 is only
available in a few places at this time. Because the test is not alwaysat0Q¥fate, it is
important that the test is done along with genetic counseling to help you make sense of
the results.

Neurofibromatosis type 1

This disease often runs in families and is characterized by neamgfioromagbenign
tumors that form in nerves under the skin and in other parts of the body).It is caused by
defects in the gendF1. Some people with this condition also develop neuroendocrine
tumors of the small intestines.

Other genetic syndromes

Neuroendocrine tumors are also more common among people with tuberous sclerosis
complex and von Hippel Lindau disease. Tuberous sclerosis complex can be caused by a
defect in theTSClgene or th@ SC2gene. People with this condition may also develop
tumors of the heart, eyes, brain, lungs, and skin. von Hippel Lindau disease is an
inherited tendency to develop blood vessel tumors of the brain, spinal cord, or retina, as
well as kidney cancer. It is caused by changes in the VHL gene.



Race and gender

Carcinoid tumors are more common among African Americans than whites. Outcomes
are also not as good for African Americans. Researchers do not yet knowawtinoil
tumors are also slightly more common in women than men.

Other stomach conditions

People with certain diseases that damage the stomach and reduce the amourtt of acid i
makes have a greater risk of developing stomach carcinoid tumors, but ther risk f
carcinoid tumors of other organs is not affected.

Factors with uncertain or unproven effects

Smoking

Smoking may double the risk of getting a carcinoid tumor of the small intestine,
according to a recent European study. But further research is needed to tasfirm

Diet

The risk of developing Gl carcinoid tumors does not appear to be increased or decrease
by any specific foods.

Do we know what causes gastrointestinal
carcinoid tumors?

Researchers have made great progress in understanding how certain chBxNjgsan

cause normal cells to become cancerous. DNA is the chemical in each celttieataur
genes -- the instructions for how our cells function. We look like our parents because the
are the source of our DNA. But DNA affects more than the way we look. Some genes
have instructions for controlling when our cells grow and divide. Certain genes #®&t ma
cells divide are calledncogenesOthers that slow down cell division or cause cells to die
at the right time are calladmor suppressor geneSancers can be caused by DNA
mutations (defects) that turn on oncogenes or turn off tumor suppressor genes.

Mutations of 2 tumor suppressor genes are responsible for many inherited cases of
neuroendocrine tumors and neuroendocrine cancers. Most inherited cases are due to
changes in thMIEN1gene. A smaller number are caused by inherited changeshiirihe
gene.

Most cases of neuroendocrine tumors and neuroendocrine cancers are caused loy sporadi
mutations of oncogenes or tumor suppressor genes. Mutations arespaliadicif they

occur after a person is born, rather than having been inherited. The mutationagbat ca
carcinoid tumors often affect tidEN1 gene, the same gene that is responsible for most



familial neuroendocrine tumors and neuroendocrine cancers. In many otheuftypes
cancer, researchers have shown that these acquired mutations are the rascdir-of ca
causing chemicals in our environment, diet, or tobacco smoke. Relatively liktievis,
however, about factors that cause new mutations in genes that lead to neuroendocrine
tumors and neuroendocrine cancers.

Doctors do know that carcinoid tumors start out very small and grow slowly. When
patients have parts of their stomach or small intestine removed to treat otheeslise
taking a close look under the microscope often shows small groups of neuroendocrine
cells that look like tiny carcinoids. Researchers still do not know why somerremai
small and others begin to grow and become large enough to cause symptoms.

Can gastrointestinal carcinoid tumors be
prevented?

At this time, there is no known way to prevent gastrointestinal carcinoid tunoes. S
smoking may increase the risk of carcinoid tumors of the small intestine, nioigstar
quitting smoking may reduce the risk for this disease.

Can gastrointestinal carcinoid tumors be
found early?

Because carcinoid tumors usually grow and spread slowly, about half of all
gastrointestinal carcinoid tumors are found at an early or localized stag#y lefore
they cause any problems.

In many cases, carcinoid tumors are found incidentally (by accident). timeses aren't
causing any symptoms but are found during tests done for other diseases. Thispmay a
be found when parts of the gastrointestinal system are removed to treat othesdiseas

For example, a person with stomach pain or bleeding may have a test calfgzban
endoscopyo look for an ulcer. In this test, the doctor looks at the stomach lining through
a flexible lighted tube. During this test, the doctor may notice a small bump in the
stomach wall that turns out to be a carcinoid tumor.

Sometimes during colorectal cancer screening a rositggmeoidoscoppr colonoscopy
(looking at the large bowel through a flexible lighted tube) will incidentatigt & small
carcinoid tumor.

Sometimes when the appendix is removed (to treat appendicitis or as part of a large
operation), a small carcinoid is found at the tip. This happens in about 1 of every 300
people who have appendix surgery done for other diseases. In most of these cases, the
carcinoid was too small to have caused any symptoms.



How are gastrointestinal carcinoid tumors
diagnosed?

As mentioned in the last section, gastrointestinal (Gl) carcinoids often do notacguse
symptoms and may be found when looking for causes of other problems. But some do
cause symptoms that may lead to their diagnosis.

Signs and symptoms of gastrointestinal carcinoid tumors

Most Gl carcinoids grow slowly and produce vague symptoms that are more af$ex ca
by something else. When trying to figure out what's going on, doctors and pateents
likely to explore other, more common possible causes first. This can delay a diagnos
sometimes even for several years.

The symptoms a person develops from a Gl carcinoid tumor often depend on where it is
located. People with tumors/cancers in their appendix often don’t have symptonss. If it
discovered, it is often when they have their appendix removed during an operation for
some other problem. If the tumor/cancer starts in the small intestine sibcatimes

kink or block the intestines, causing abdominal pain. This pain can be mild and last for a
couple of years or more before the carcinoid tumor is found. Often a tumor needs to grow
fairly large before it blocks (obstructs) the intestine. When that happens, paaeet

severe abdominal pain, nausea and vomiting.

Sometimes, a carcinoid may cause intestinal bleeding. This can l@aena(low red

blood cell counts) with fatigue and shortness of breath. These same problems can also
occur with carcinoid tumors that start in the colon. Rexdadinoid tumors are often

found during routine exams, even though they can cause pain and bleeding from the
rectum.

Carcinoid tumors that develop in the stomach usually grow slowly and often do not cause
symptoms. They are sometimes found during an exam of the stomach by endoscopy that
is done to look for other things (endoscopy is described later on in this section). Some
can cause symptoms such as the carcinoid syndrome.

Carcinoid syndrome

In about 1 out of 10 cases, carcinoid tumors release enough hormone-like substances into
the bloodstream to cause symptoms. This results in the carcinoid syndrome. Symptoms
include:

* Facial flushing (redness and warm feeling),
» Severe diarrhea
* Wheezing

* Fast heartbeat



Many patients find that these symptoms are triggered by factors sucbsss lseavy
exercise, and drinking alcohol. Over a long time, these hormone-like substances can
damage heart valves, causing shortness of breath, weakness, and a heartanurmur (
abnormal heart sound).

Not all Gl neuroendocrine tumors/cancers can cause the carcinoid syndrome. For
example, rectal carcinoids usually do not make the hormone-like substances that caus
these symptoms.

Most cases of carcinoid syndrome occur only after the cancer has aprady to other

parts of the body. Normally, blood coming from the Gl tract first flows through the live
where substances made by Gl carcinoid tumors are broken down before theyglsan rea
the rest of the body. This prevents carcinoid symptoms. But if the neuroendocrine cancer
spreads outside the intestine (such as to the liver or lungs), the substances itanake

enter the main bloodstream and reach other parts of the body, where it can cause
symptoms.

Cushing's syndrome

Some neuroendocrine tumors/cancers may produce ACTH (adrenocorticotropic
hormone), a substance that causes the adrenal glands to make too much cosgisah Thi
causeCushing's syndromevith symptoms of:

» Weight gain

» Muscle weakness

* High blood sugar (even diabetes)
 High blood pressure

* Increased body and facial hair

Medical history and physical exam

In taking a medical history, the doctor asks questions about the patiental headh,
lifestyle habits, symptoms, and risk factors. The doctor also will probablybasik a
symptoms of the carcinoid syndrome, as well as symptoms that might be caused by a
mass (tumor) in the stomach, intestines, or rectum.

Some patients with neuroendocrine tumors/cancers also have cancers or benign tumors of
other organs, so doctors may ask about symptoms that might suggest other tumors are
present. A thorough physical exam will provide information about signs of

neuroendocrine tumors/cancers and other health problems. The doctor may pay special
attention to the abdomen, looking for a tumor mass or enlarged liver.

If your medical history and physical exam give the doctor reason to suspecayou m
have a Gl carcinoid, some tests will be ordered to find out if the disease is present.



Imaging tests

Your doctor may order one or more types of imaging tests to help determine thefcause
your symptoms.

Barium x-rays

These studies use a barium-containing solution that coats the lining of the espphag
stomach, and intestines. The coating of barium helps show up abnormalities of the lining
of these organs. This type of study is often useful in diagnosing some Glog@rci

tumors. It is least effective in finding small intestine carcinoids. Bastwdies can be

used to examine the upper or lower parts of the digestive system. You will probably not
be able to eat or drink anything (other than water) the night before the testctflon is

being examined, you may need to take laxatives and/or enemas to cleanse thieebowel t
night before or the morning of these exams.

Barium swallow: This test (also known as apper Gl seriekis used to examine the
lining of the esophagus, stomach, and the first part of the small intestine. The patient
drinks a barium solution and then x-ray pictures are taken. Sometimes, a test calle
small bowel follow-througis used to look for problems in the small intestine. For this
procedure, which is a continuation of a barium swallow, x-rays are taken arregul
intervals over the course of a few hours as the barium passes through the stestine

Enteroclysis: This is another way to look at the small intestine. In this test, a thin tube is
passed from the mouth or nose down through the stomach to the start of the small
intestine. Barium contrast is sent through the tube, along with a substancedtest cre
more air in the intestines, causing them to expand. X-rays of the intesertegmtaken.
This test may be quicker and give more complete results than a small boowet foll
through, although placement of the tube can be uncomfortable, even when medicine is
used to numb the throat.

Barium enema: This test (also known ad@wver Gl serie}is used to look at the inner

surface of the large intestine. The barium solution is given as an enema (through the
anus) while the patient is lying on the x-ray table. When the colon is about half full of
barium, the patient rolls over so the barium spreads throughout the colon. Then x-rays are
taken. After the barium is put in the colon, air may be blown in to help spread the barium
toward the bowel wall and better coat the inner surface. This is calkd @ntrast(or

double contragtbarium enemaX-rays are then taken.

Barium x-rays are used less these days than in the past. In many cases lie@ygar
replaced by endoscopy, where the doctor actually looks into the colon or stomach with a
narrow fiber optic scope.

Computed tomography

The computed tomography (CT) scan is an x-ray procedure that produces detasled cros
sectional images of your body. Instead of taking one picture, like a standardaxda



scanner takes many pictures as it rotates around you. A computer then combines these
into images that look like slices of the part of your body that is being studied.

Before any pictures are taken, you may be asked to drink 1 to 2 pints of a liquid called
oral contrast This helps outline the intestine so that certain areas are not mistaken for
tumors. You may also receive an IV (intravenous) line through which a different kind of
contrast dye (IV contrast) is injected. This helps better outline structuyesii body.

The injection can cause some flushing (redness and warm feeling thashhgurs to
days). A few people are allergic to the dye and get hives. Rarely, moness&@astions
like trouble breathing and low blood pressure can occur. Medicine can be given to
prevent and treat allergic reactions. Be sure to tell the doctor if you havbaVa
reaction to any contrast material used for x-rays.

CT scans can help tell if your cancer has spread into lymph nodes or other aaieas s

your liver. They can also be used to guide a biopsy needle precisely into a susgected ar
of cancer spread. For a CT-guided needle biopsy, the patient remains on the CT scanning
table, while a doctor moves a biopsy needle in the body toward the location of the mass.
CT scans are repeated until the doctor is sure that the needle is in the Masnekdle

biopsy sample (tiny fragment of tissue) or a core-needle bsgsple (a thin cylinder of

tissue about ¥-inch long and less thasnch in diameter) is then removed and looked at
under a microscope.

A CT scan takes longer than regular x-rays and you will need to lie stilladoheavihile
it is being done. You might feel a bit confined by the ring you lay within when the
pictures are being taken.

Magnetic resonance imaging

Magnetic resonance imaging (MRI) scans use radio waves and strongsriagtead of
x-rays. The energy from the radio waves is absorbed by the body and theed @tea
pattern formed by the type of tissue and by certain diseases. A computetdsatie
pattern into a detailed image of parts of the body. Like a CT scanner, this prodisses cr
sectional slices of the body. An MRI can produce slices that are pardéliehe length

of your body. As with a CT scan, a contrast material might be injected inta,suéit

is not needed as often.

MRI scans are a little more uncomfortable than CT scans. They take longeymite

an hour. You have to be placed inside tube-like equipment, which is confining and can
upset people with a fear of enclosed spaces (claustrophobia). If this is apfabj®u,

let your doctor know before the scan. Sometimes medicine given before thaMRI ¢
help. You may also be given the option of having the scan at an "open” MRI machine.
Open MRIs are less confining, but the images are not always as cledn asegular

MRI. Also, MRI machines make a buzzing noise that some people might find disturbing.
Some places will provide headphones with music to block this sound.



Radionuclide scans

Scans using small amounts of radioactivity and special cameras mayptu inel
looking for carcinoid tumors. They can help determine the extent of the tumor, as well a
help locate it if doctors aren't sure where it is in the body.

Somatostatin receptor scintigraphy (OctreoScaf): This is the scan most commonly

used to look for carcinoid tumors. It uses a hormone-like substance called dettkati

has been bound to radioactive indium-111. Octreotide attaches to proteins on the
carcinoid cells. A small amount of this substance is injected into a vein. listtaveligh

the blood and is attracted to carcinoid tumors. About 4 hours after the injection, a special
camera can be used to show where the radioactivity has collected in th&boelgcans

may be done over the next few days as well.

[-131 MIBG scan: This is another test that can be used to find carcinoid tumors. It is
used less often than the OctreoScan. This test uses a chemical calleddwBiGh
radioactive iodine (I-131) is attached. This substance is injected into a vein, dadiyhe

is scanned several hours or days later with a special camera to look fahatgxsked

up the radioactivity. These would most likely be carcinoid tumors, although other kinds
of neuroendocrine tumors will also pick up this chemical.

Positron emission tomography

A positron emission tomography (PET) scan is another imaging test thabwdeséls

of radioactivity to look for tumors. For most diseases, PET scans use a form of
radiolabeled glucose (sugar) to find tumors. But when it is used to look for
neuroendocrine tumors/cancers, PET uses a radioactive form of 5-hydroxytryptephan (
HTP), a chemical that is taken up and used by carcinoid cells. A special camera ca
detect the radioactivity. Some doctors have found PET scans to be more accurafe than C
scans for detecting spread of disease. However, this technique is not avaitaaeyi

hospital.

Endoscopy

These tests use a flexible lighted tube (endoscope) with a video camera on the end. The
camera is connected to a monitor, which allows the doctor to see any masseinghe |

of the digestive organs clearly. If abnormal areas are found, small pigtesiefcan be
removed through the endoscope (biopsy). The tissue can be looked at under the
microscope to find out if cancer is present and what kind of cancer it is.

Upper endoscopy

Patients are sedated (made sleepy) and the endoscope is passed down through the mouth
to show the esophagus, stomach, and first part of the small bowel. This test is also known
asesophogogastroduodenoscamieGD.



Colonoscopy

A special endoscope known as a colonoscope is inserted through the anus up into the
colon. The colonoscope allows the doctor to see the lining of the entire rectum and colon.
The colon has to be cleaned out before the test. This usually means drinking a large
volume of a laxative solution the night before the exam. Sometimes an enema is also
needed just before the procedure to make sure the bowels are empty. You wéhbe g
intravenous medicine to make you feel relaxed and sleepy during the procedure. A
colonoscopy may be done in a hospital outpatient department, in a clinic, or in a doctor's
office. It usually takes 15 to 30 minutes, although it may take longer if a turseeis

and/or a biopsy taken. This test is also calbeeer endoscopy

Proctoscopy

Proctoscopy may be used to look for a rectal tumor. This involves using a shorter, rigid,

hollow tube (a proctoscope), which is about 10 inches long and about 1 inch in diameter
and may have a light on the end of it. The doctor coats the proctoscope with a lubricant

and then gently pushes it into the anus and rectum. By shining a light into this tube, the

doctor has a clear view of the lining of the rectum and anus. This test usgalhgsehat

you take laxatives or have an enema beforehand to make sure the bowels yare empt

Capsule endoscopy

Unfortunately, neither upper nor lower endoscopy can reach all areas of the smal
intestine, where many carcinoid tumors begin. This can delay finding thesest#mor
technique known asapsule endoscopyay help in some cases. This test doesn't really
use an endoscope. Instead, the patient swallows a capsule (about the size of a large
vitamin pill) that contains a light source and a very small camera. Likether pill, the
capsule goes through the stomach and into the small intestine. As it travelly usera

a period of about 8 hours), it takes thousands of pictures. These images are tchnsmitte
electronically to a device worn around the person's waist, while he or she goes on with
normal daily activities. The pictures can then be downloaded onto a computer, where the
doctor can watch them as a video. The capsule passes out of the body during a normal
bowel movement and is discarded.

Double balloon enteroscopy

This is another way to look at the small intestine. The small intestine is to{Pl@heet)

with too many curves to be examined well with regular endoscopy. This method gets
around these problems by using a special endoscope that is made up of 2 tubes, one
inside the other. First the inner tube, which is an endoscope, goes forward about a foot,
and then a balloon at its end is inflated to anchor it. Then the outer tube goes forward to
near the end of the inner tube and it is then anchored in place with a balloon. This process
keeps being repeated over and over, letting the doctor see the intestine a footat a t

This procedure is done after the patient is given drugs to make him or her sleepy. The



main advantage of this test over capsule endoscopy is that the doctor can take i& biops
something abnormal is seen.

Endoscopic ultrasound (EUS)

This test uses an endoscope with a small ultrasound probe on the end. This probe releases
sound waves and then detects the echoes that bounce off tissues of the digestive tract
wall. A computer then translates the pattern of echoes into an image of the wall of the
esophagus, stomach, intestine, or rectum. Putting the ultrasound probe on the end of an
endoscope lets it get very close to the tumor. Because the probe is close to thegrea be
studied, it can make very detailed pictures. EUS can be used to see how deeply a tumor
may have grown into the wall of the esophagus, stomach, intestine, or rectum.

Endoscopic ultrasound can also help see if certain lymph nodes are enlarged and help a
doctor guide a needle into lymph node, tumor, or other suspicious area to do a biopsy.

Biopsy

Even if an imaging test finds a mass, it cannot tell if the mass is a carcinmd some
other type of tumor or cancer, or an area of infection. The only way to know for soire is
remove cells from the abnormal area and look at them under a microscope. This
procedure is called laiopsy

There are several ways to take a sample from a gastrointestinal @mn@oway is

through the endoscope. When a tumor is found, the doctor can use a biopsy forceps
(pincers or tongs) through the tube to take a small sample of it. Another way te sampl
tumor is with a CT-guided needle biopsy, as was described in the section on CT scans.

Bleeding after a biopsy from a Gl carcinoid cancer is a rare but potestaibus
problem. If bleeding becomes a problem, doctors can sometimes inject drugs that
constrict blood vessels into the tumor.

In rare cases, neither an endoscopic biopsy nor a CT-guided needle biopsy w! tme abl
get enough tissue to identify the type of tumor. This is sometimes the ¢hseamors in

the small intestine. In such cases, a laparotomy (a surgical operation trsathmpen
abdomen) may be needed to remove a tissue sample.

Blood and urine tests

Tests of the blood and urine can be very helpful in diagnosing carcinoid syndrome in
patients who have symptoms that may be caused by it.

Serotonin (also calle8-HT) is a substance made by many carcinoid tumors, especially
those in the small intestine. It is probably the cause of at least some of {htersgnof
carcinoid syndrome. The body breaks it down into 5-hydroxyindoleactic acid (5JHIAA
which is released into the urine. A commonly used test to look for carcinoid syndrome
measures the levels of 5-HIAA in a urine sample collected over 24 hours. Meatbhari
serotonin levels in the blood may also give useful information. These tests can help
diagnose many (but not all) carcinoid tumors. In some cases, the tumors ar@simall



don't release enough serotonin for a positive test result. In other cases, trsedomaot

make much serotonin, but they do make its precursor, 5-HTP, which can be converted to
serotonin in the urine. In patients with these tumors, the blood serotonin level may be
normal, but the urine levels of serotonin and 5-HTP are high. Eating foods that contain a
lot of serotonin can raise 5-HIAA levels in the urine. Such foods include, bananas,
plantains, kiwi, certain nuts, and avocado. Medicines, including cough syrup and
acetaminophen (Tylenol), can also affect the results. These substances shoulddak avoi
before urine and blood testing for carcinoids.

Other commonly used tests to look for carcinoids can include blood tests for
chromogranin A (CgA), neuron-specific enolase (NSE), substance P, and gastrin.
Depending on the where the tumor might be located and on the patient's symptoms,
doctors may do other blood tests as well.

Some of these tests can also be used to show how well treatment is workindnesince t
levels of these substances tend to go down as tumors shrink.

How are gastrointestinal carcinoid tumors
staged?

Staging—or determining the stagedisease—is the process of finding out if the tumor
has spread, and if it has, how far. To help stage the tumor, doctors may use sae®ral ty
of imaging, endoscopy, or other tests described in the previous section, "How are
gastrointestinal carcinoid tumors diagnosed?"

The stage of the tumor, along with the place it started, tells us about the prognosis
(outlook) for someone with a gastrointestinal (Gl) carcinoid tumor. These 2satsor
help the doctor decide what treatment to recommend.

Localized, regional, and distant stages

Gl carcinoid tumors/cancers can start in several different locations, anceaatitly

there had been no standard system for describing their spread. In the pastpotarsy
simply divided Gl carcinoid tumors into 3 general stages: localized, regiomealds and
distant spread. This approach was fairly easy to understand and could be useful when
choosing among treatment options. Because the cells can look the same under the
microscope, it might not be possible to tell a benign tumor from a cancer when it is
localized. Any tumor that spreads, though, is a cancer (by definition).

Localized

The cancer has not spread beyond the wall of the organ it started in (for example, t
stomach, intestine, or rectum).



Regional spread

The cancer has either spread to nearby lymph nodes or it has grown through tie wall
the organ where it started to involve nearby tissues such as fat, ligaments, aedonusc
both).

Distant spread

The cancer has spread to tissues or organs that are not near the organ whererthe canc
started (such as the liver, bones, or lungs).

The AJCC TNM system

Modern staging of Gl carcinoid tumors/cancers uses a system createdfyehican
Joint Committee on Cancer (AJCC) that is known as the TNM systenT.Nkesystem
for staging contains 3 key pieces of information:

» T describes the size of the primary tumor, measured in centimeters (cmheihew
the cancer has spread to organs next to the tumor.

* N describes the extent of spread to nearby (regional) lymph nodes.

* M indicates whether the cancer has metastasized (spread) to other ortanisoafy.

Numbers or letters appear afieiN, andM to provide more details about each of these
factors:

» The numbers 0 through 4 indicate increasing severity.
* The letter X means "cannot be assessed" because the information is notavailabl

* The letters "is" mean "carcinoma in situ,” or the tumor is contained withiphe t
layer of cells and has not yet reached deeper layers of tissue.

The T categories for Gl carcinoid cancers differ depending on where the startgrbut
the N and M categories are the same. Once the T, N, and M categories for a¢umor a
known, the information is combined to determine the overall stage. This process is
known as stage grouping.

T categories for carcinoid tumors of the stomach

The T category describes how far down through the stomach layers the cargreimas
The wall of the stomach is made of 5 layers.

* The innermost layer is thraucosaThis is where stomach acid and digestive enzymes
are made. The mucosa has 3 parts: epithelial cells which lie on top of a layer of
connective tissue (the lamina propria), which is on top of a thin layer of muscle (the
muscularis mucosa).

» Under the mucosa is a supporting layer callecsthmnmucosa



* This is surrounded by thauscularis a layer of muscle that moves and mixes the
stomach contents.

» The next 2 layers, thmubserosand the outermosterosaact as wrapping layers for
the stomach.

TX: Primary (main) tumor cannot be assessed due to incomplete information.
TO: The primary tumor cannot be found.

Tis: The tumor is less than 0.5 mm (about half the width of a grain of rice) and the cancer
cells are found only in the top layer of cells of the stomach lining. This is alsakaeow
carcinoma in situ or severe dysplasia.

T1: The tumor has grown from the top layer of cells and into deeper layers, such as the
lamina propria or the submucosa. The tumor is 1 cm (less than half of an inch) or less.

T2: Either:

» The tumor has grown into the lamina propria or submucosa (or both) and is greater
than 1 cm.

OR

» The tumor has grown through the lamina propria and submucosa and into the main
muscle layer of the stomach (called thascularis propri

T3: The tumor has grown through the muscularis propria and into the subserosa.

T4: The tumor has grown into the serosa (the outer layer of tissue covering the stomach,
also called the visceral peritoneum) or into nearby organs or structures.

T categories for carcinoid tumors of the small intetine

T categories of small intestine cancer describe the extent of spread ttiveuayers that
form its wall.



Normal Intestinal Tissue
(Cross section of digestive tract)

Epithelium
Connective tissue Mucosa
Thin muscle layer

Submucosa

Thick muscle layers

Subserosa
Serosa

» The innermost layer of the intestine is known as the mucosa. It has 3 parts: the top
layer of cells (called the epithelium), a thin layer of connective tigsalked the
lamina propria), and a thin layer of muscle.

* The other layers, from the inner to the outer, include, the fibrous tissue beneath the
mucosa gubmucospa

* A thick layer of muscle that contracts to force the contents of the inteatores
(muscularis proprig

» The thin outermost layers of connective tissidbhéerosandserosa that cover the
small intestine. The serosa is also known avideeral peritoneum

TX: Primary (main) tumor cannot be assessed.
TO: The primary tumor cannot be found.

T1: The tumor has grown from the top layer of cells and into deeper layers, such as the
lamina propria or the submucosa. The tumor is 1 cm (less than half of an inch) or less.

T2: Either:

» The tumor has grown into the lamina propria or submucosa (or both) and is greater
than 1 cm.

OR

» The tumor has grown through the lamina propria and submucosa and into the main
muscle layer of the colon (called the muscularis propria).

T3: The tumor has grown through the muscularis propria and into the subserosa, the
pancreas, and/or the retroperitoneum (the area in back of the abdomen).

T4: The tumor has grown into the serosa (the outer layer of tissue covering thaentesti
also called the visceral peritoneum) or into nearby organs.



T categories for carcinoid tumors of the colon or ectum

T categories for carcinoid tumors of the colon and rectum cancer describéethieoéx
spread through the layers that form its wall. These layers are simitersi found in the
wall of the small intestine (see above).

» The innermost layer is known as the mucosa. It has 3 parts: the top layer of cells
(called the epithelium), a thin layer of connective tissue (called thadgonopria),
and a thin layer of muscle.

» The other layers, from the inner to the outer, include, the fibrous tissue beneath the
mucosa gubmucospa

* A thick layer of muscle that contracts to force the contents of the inteatores
(muscularis propria

» The thin outermost layers of connective tissudbgerosandserosa that cover the
large intestine. The serosa is also known asigeeral peritoneum

TX: Primary (main) tumor cannot be assessed due to incomplete information.
TO: The primary tumor cannot be found.

T1: The tumor has grown from the top layer of cells and into deeper layers, such as the
lamina propria or the submucosa. The tumor is 2cm (about 4/5 of an inch) or less.

Tla: The tumor is less than 1 cm across (1 cm is less than half an inch).
T1b: The tumoris 1 to 2 cm across.
T2: Either:

» The tumor has grown into the lamina propria or submucosa (or both) and is greater
than 2 cm.

OR

» The tumor has grown through the lamina propria and submucosa and into the main
muscle layer of the colon (called the muscularis propria).

T3: The tumor has grown through the muscularis propria and into the subserosa or other
tissue around the colon or rectum.

T4: The tumor has grown through the wall of the colon (or rectum) and into the serosa
(also called peritoneum) and/or into nearby organs.

T categories for carcinoid tumors of the appendix

TX: Primary (main) tumor cannot be assessed.
TO: No signs of a primary tumor.

T1: The tumor is no more than 2 cm (2 cm is about 4/5 of an inch) across.



* Tla: The tumor is no more than 1 cm across (1 cm is a little less than half an inch).

* T1lb: The tumor is larger than 1 cm but not larger than 2 cm across.
T2: Either:

» The tumor is larger than 2 cm but not larger than 4 cm.
OR

» The tumor has grown into the cecum (the first part of the large intestine).
T3: Either:

* The tumor is larger than 4 cm.
OR

» The tumor has grown into the ileum (the last part of the small intestine).

T4: The tumor has grown into nearby organs or tissues (such as the abdominal wall).

N categories for Gl carcinoid tumors/cancers

NX: The cancer has spread to nearby (regional) lymph nodes cannot be assessed.
NO: The cancer has not spread to nearby lymph nodes.

N1: The cancer has spread to nearby lymph nodes.

M categories for Gl carcinoid tumors/cancers

MO: The cancer has not spread (metastasized) to distant organs or structures.

M1: The cancer has spread (metastasized) to distant organs or structures (hec
liver, lungs, bonesto).

Stage groupings for carcinoid of the stomach

Stage 0: Tis, NO, MO:Carcinoma in situ: the tumor is less than 0.5 mm (and the cancer
cells are found only in the top layer of cells of the stomach lining (Tis). dineec has
not spread to nearby lymph nodes (NO) or to distant sites (MO).

Stage I: T1, NO, MO:The tumor is 1 cm or less in size and has grown from the top layer
of cells and into deeper layers, such as the lamina propria or the submucosa (T1). The
cancer has not spread to nearby lymph nodes (NO) or to distant sites (MO).

Stage IIA: T2, NO, MQ: Either the tumor has grown into the lamina propria or
submucosa (or both) and is greater than 1 cm in size; OR the tumor has grown into the
main muscle layer of the stomach (called the muscularis propria) (T2ahker has

not spread to nearby lymph nodes (NO) or to distant sites (MO).



Stage IIB: T3, NO, MO: The tumor has grown through the muscularis propria and into
the subserosa (T3). The cancer has not spread to nearby lymph nodes (NO) or to distant
sites (MO).

Stage IlIA: T4, NO, MO: The tumor has grown into the outer layer of tissue covering the
stomach (the serosa or visceral peritoneum) or into nearby organs or structures. The
cancer has not spread to nearby lymph nodes (NO) or to distant sites (MO).

Stage IlIB: any T, N1, MO: The tumor can be any size and may or may not have grown
into nearby structures (any T). It has spread to nearby lymph nodes (N1), mut not t
distant sites (MO).

Stage IV: any T, any N, M1:The tumor can be any size and may or may not have
grown into nearby structures (any T). It may or may not have spread to ngagby |
nodes (any N). The cancer has spread to distant sites (most often the liver).

Stage groupings for carcinoid of the small intestia

Stage I: T1, NO, MO:The tumor is 1 cm or less and has grown from the top layer of cells
and into deeper layers, such as the lamina propria or the submucosa (T1). Theasncer
not spread to nearby lymph nodes (NO) or to distant sites (MO).

Stage IIA: T2, NO, MO: Either the tumor has grown into the lamina propria or
submucosa (or both) and is greater than 1 cm; OR the tumor has grown into the main
muscle layer of the intestine (called the muscularis propria) (T2). Tleeichas not
spread to nearby lymph nodes (NO) or to distant sites (MO).

Stage IIB: T3, NO, MO: The tumor has grown through the muscularis propria and into
the subserosa (T3). The cancer has not spread to nearby lymph nodes (NO) or to distant
sites (MO0).

Stage IlIA: T4, NO, MO: The tumor has grown into the outer layer of tissue covering the
intestine (the serosa or visceral peritoneum) or into nearby organs or sguthee
cancer has not spread to nearby lymph nodes (NO) or to distant sites (MO).

Stage IlIB: any T, N1, MO: The tumor can be any size and may or may not have grown
into nearby structures (any T). It has spread to nearby lymph nodes (N1), lmut not t
distant sites (MO).

Stage IV: any T, any N, M1:The tumor can be any size and may or may not have
grown into nearby structures (any T). It may or may not have spread to ngagby |
nodes (any N). The cancer has spread to distant sites (most often the liver).

Stage groupings for carcinoid of the colon and reaim

Stage I: T1, NO, MO:The tumor is 2cm (about 4/5 of an inch) or less and has grown into
the lamina propria and may have grown into the submucosa. The cancer has not spread to
nearby lymph nodes (NO) or to distant sites (MO).



Stage IIA: T2, NO, MO: Either the tumor has grown into the lamina propria or
submucosa (or both) and is greater than 2 cm; OR the tumor has grown into the main
muscle layer of the colon (called the muscularis propria). The cancer hasesaut &
nearby lymph nodes (NO) or to distant sites (MO).

Stage IIB: T3, NO, MO: The tumor has grown through the muscularis propria and into
the subserosa or other tissue around the colon or rectum. The cancer has not spread to
nearby lymph nodes (NO) or to distant sites (MO).

Stage IlIA: T4, NO, MO: The tumor has grown through the wall of the colon (or rectum)
and into the serosa (also callgetitoneun and/or into nearby organs. The cancer has not
spread to nearby lymph nodes (NO) or to distant sites (MO).

Stage IlIB: any T, N1, MO: The tumor can be any size and may or may not have grown
into nearby structures (any T). It has spread to nearby lymph nodes (N1), lmut not t
distant sites (MO).

Stage IV: any T, any N, M1:The tumor can be any size and may or may not have
grown into nearby structures (any T). It may or may not have spread to ngagby |
nodes (any N). The cancer has spread to distant sites (most often the liver).

Stage groupings for carcinoid tumors of the appendi

Stage I: T1, NO, MO:The tumor is no more than 2 cm. The cancer has not spread to
nearby lymph nodes (NO) or to distant sites (MO).

Stage II: T2 or T3, NO, MO: The tumor is either larger than 2 cm or it has grown into the
cecum (T2) or ileum (T3). The cancer has not spread to nearby lymph nodes (NO) or to
distant sites (MO).

Stage lll: Either:

T4, NO, MO: The tumor has grown into nearby organs or tissues. The cancer has not
spread to nearby lymph nodes (NO) or to distant sites (MO).

OR

Any T, N1, MO: The tumor can be any size and may or may not have grown into nearby
structures (any T). It has spread to nearby lymph nodes (N1), but not to distnt sit
(MO).

Stage IV: Any T, any N, M1: The tumor can be any size and may or may not have
grown into nearby structures (any T). It may or may not have spread to ngagby |
nodes (any N). The cancer has spread to distant sites (most often the liver).

5-year survival rates by stage and primary site

Survival rates are often used by doctors as a standard way of discussisgnéspe
prognosis (outlook). Some patients with cancer may want to know the survival statistic
for people in similar situations, while others may not find the numbers helpful, or may



even not want to know them. Whether or not you want to read about the survival statistics
below for gastrointestinal carcinoid tumors is up to you.

The 5-year survival rate refers to the percentage of patients who livetdh kgzars after
their cancer is diagnosed. Of course, many people live much longer than 5 years (and
many are cured).

In order to get 5-year survival rates, doctors have to look at people who wezd aeat
least 5 years ago. Improvements in treatment since then may resulore éamorable
outlook for people now being diagnosed with carcinoid tumors and cancers.

Survival rates are often based on previous outcomes of large numbers of people who had
the disease, but they cannot predict what will happen in any particular persen's cas

Many other factors may affect a person's outlook, such as the grade of the huhbe a
patient's age and health. Your doctor can tell you how the numbers below may apply to
you, as he or she is familiar with the aspects of your particular situation.

Most Gl carcinoid tumors are found when they are still localized, but this doebased

on the organ they start in. Tumors of the stomach, duodenum (the first part of the small
intestine), appendix, and rectum are likely to be found before they have spread. In
contrast, many tumors of other parts of the small intestine (the jejunum/iledrt)ea

colon (including the cecum) have already spread to nearby tissues or lymph nades or t
distant sites when they are first diagnosed.

The following 5-year survival rates are based on people diagnosed with carcinbid (we
and moderately differentiated neuroendocrine tumors) between 1988 and 2004

5-year Survival Rates, by Stage and Primary Site

Site Localized | Regional Distant
Stomach 73% 65% 25%
Duodenum 68% 55% 46%
Jejunum/ileum| 65% 71% 54%
Cecum 68% 71% 54%
Appendix 88% 78% 25%
Colon 85% 46% 14%
Rectum 90% 62% 24%

It is important to keep in mind that the numbers above are merely statisti¢segruan't
predict the outlook for any one person.



How are gastrointestinal carcinoid tumors
treated?

This information represents the views of the dactord nurses serving on the American Cancer S¢giety
Cancer Information Database Editorial Board. Thes®ws are based on their interpretation of studies
published in medical journals, as well as their opvofessional experience.

The treatment information in this document is rfticial policy of the Society and is not intended a
medical advice to replace the expertise and juddgragépour cancer care team. It is intended to help
and your family make informed decisions, togeth#r your doctor.

Your doctor may have reasons for suggesting artreat plan different from these general treatment
options. Don't hesitate to ask him or her questiaipsut your treatment options.

General approach to treatment

Once a gastrointestinal (Gl) carcinoid tumor is found and staged, the candeacare
will suggest one or more treatment plans. Take your time and think about all of your
options when you make this important decision.

The main factors in selecting treatment options for a Gl carcinoid tumor are:
* Its size and location
* Whether it has spread to lymph nodes, liver, bones, or other organs
* Whether you have any other serious medical conditions

* Whether the tumor is causing bothersome symptoms

It is often a good idea to seek a second opinion. A second opinion may give you more
information and help you feel more confident about the treatment plan you choose.

The first part of this section describes the various types of treatmedtiousa!
carcinoid tumors. This is followed by a description of the most common approaches used
to treat them based on their stage and primary site.

Surgery for Gl carcinoid tumor

Most Gl carcinoid tumors can be cured by surgery alone. The type of operation will
depend on a number of factors, including the size and location of the tumor, whether the
person has any other serious diseases, and whether the tumor is causingnbié carci
syndrome.

Surgeons often try to cure localized carcinoid tumors by removing them celyplet

which is usually successful. The options for Gl carcinoid tumors that have spreag locall
or distantly are more complex. Because most carcinoid tumors grow vely alwiv

some do not cause any symptoms, completely removing all metastatic canamoid t

may not always be needed. In some patients, surgery to remove all visible sdiheer i



best option. This is particularly true if removing most of the cancer will retthecievel
of hormone-like substances causing symptoms.

Several types of operations may be used to treat Gl carcinoid tumors. Sonseof the
remove the primary tumor (where the cancer started), while others removeroy dest
cancer spread (metastases) in other organs.

Fulguration (electrofulguration)

This treatment destroys a tumor by heating it with electric curtestsbmetimes used
for small rectal carcinoid tumors, which can be reached fairly easily.

Endoscopic mucosal resection

In this procedure, the cancer is removed through an endoscope. This is most often used to
treat small carcinoid tumors of the stomach and duodenum (the first part of the smal
intestine).

Local excision

This operation removes the primary tumor and some normal tissue around it. The edges
of the defect are then sewn together. This usually doesn’t cause any prolongea proble
with eating or bowel movements. This operation may be done for small carcin@icstum
(no larger than 2 cm, or a little less than an inch).

Carcinoid tumors are sometimes removed unintentionally. This often occurs with
carcinoid tumors of the appendix. When the appendix is removed (for some other
reason), it is examined after surgery, and sometimes a carcinoid tumor is fastd. M
doctors believe that if the tumor was small—2 cm or less—removing the appendix
(appendectomy) is curative and no other surgery is needed. If the tumor is lang2r th
cm, more surgery may be needed.

Local excision of rectal carcinoid tumors may be done through the anus, without cutting
the skin. Local excision of other Gl carcinoid tumors can sometimes be done through an
endoscope but usually is done through a skin incision.

More extensive surgeries

For larger tumors, a larger incision (cut) is needed to remove the tumor albnpaiby
tissues. This also gives the surgeon the chance to see whether the tumor hastgrow
other tissues in the abdomen (belly). If it has, the surgeon may be able to remove the
areas of cancer spread.

Partial gastrectomy: In this operation, part of the stomach is removed. If the upper part
of the stomach is removed, sometimes part of the esophagus is removed asheell. If
lower part of the stomach is removed, sometimes the first part of the srastinat(the
duodenum) is also taken. Nearby lymph nodes are also removed. This operation is also
known as aubtotal gastrectomy



Small bowel resectionThis is an operation to remove a piece of the small intestine (also
called thesmall bowel. When it is used to treat a small bowel carcinoid, this surgery
includes removing the tumor and the small bowel around it (callddeamargin

resection, plus removing nearby (regional) lymph nodes and the supporting connective
tissue that contains lymph nodes and vessels that carry blood to and from the intestine
(called themesentery Tumors in the terminal ileum (the last part of the small bowel)

may require removing the right side of the colon (hemicolectomy).

Segmental colon resection or hemicolectomyfhis operation removes betwegrand
% of the colon, as well as the nearby mesentery (which includes blood vessels and lymph
nodes).

Low anterior resection: This operation can be used for some tumors in the upper part of
the rectum. It removes some of the rectum and the remaining ends are sdhartoge
This does not have much effect on digestive function.

Abdominoperineal (AP) resection:This surgery is done for large or very invasive

cancers in the lower part of the rectum. It removes the anus, rectum, and Idveéitipar
colon. After this operation, the end of the colon is connected to an opening on the skin on
the abdomen (called a colostomy). A bag attached over this opening collec{fesEs)

as it leaves the body. (For more information, see our docu@elustomy: A Guide

Treatment for liver metastases

Ablation: These methods are often useful in destroying carcinoids that have spread to the
liver, especially if their number or location makes removing them difficulnpossible.

CT scan images are used to guide a needle precisely into the tumor deposidisThe ¢

can then be destroyed by:

 Cryotherapy (cryoablation): Injecting liquid nitrogen through the needle to kill the
carcinoid cells by freezing.

» Radiofrequency ablation: Using high-energy radio waves released from the end of
the needle, which destroy the cancer cells.

» Percutaneous ethanol injectioninjecting concentrated alcohol through the needle
kills the cancer cells.

Another approach that can be useful in shrinking these tumors is hepatic artery
embolization. Material is injected to block off a branch of the hepatic arterghwhbts

off the tumor's blood supply. Chemotherapy is sometimes injected into the artawy bef
it is blocked off. This is known ashemoembolizatio(see the "Chemotherapy" section).

Liver resection: In this operation, one or more pieces of the liver that contain areas of
cancer spread are removed. When it is not possible to remove all areas of caackr spr
surgey may still be done to remove as much tumor as is possible. This is sometimes
calledcytoreductive surgeryf enough tumor can be removed, the surgery can help
reduce symptoms of carcinoid syndrome. Removing liver metastases may help some
patients with carcinoid tumors to live longer, but more than 9 out of 10 patients who have
this surgery develop new liver metastases within 10 years.



Liver transplant: This operation removes the patient's liver and puts a liver (or a piece
of a liver) from someone else in its place. It is rarely used to treat melorcréne cancers
that have only spread to the liver after the primary tumor has been completely tut out.
is generally only an option for young patients who are otherwise healthy. Althaags t
very difficult treatment for patients to go through, it can be curative and should be
considered in young patients. For more information on liver transplants see theaxmeri
Cancer Society documentiyer Cancer

Chemotherapy for Gl carcinoid tumor

Chemotherapy uses anti-cancer drugs that are injected into a vein or a musce dyt
mouth to kill cancer cells. These drugs enter the bloodstream and reach aif éheas
body, making this treatment useful for some types of cancers that have spread to othe
organs.

Unfortunately, carcinoid tumors often do not respond to chemotherapy. Because of this,
chemotherapy generally is used only for tumors that have spread to other omgans, ar
causing severe symptoms, and have not responded to other medicines. Some of the
chemotherapy drugs used include capecitibine (X&pdafluorouracil (5-FU),

doxorubicin (Adriamyciff), etoposide (VP-16), dacarbazine (DTIC), streptozocin,
temozolomide, cisplatin, and cyclophosphamide (Cyt8xafumors may be treated with
more than one drug, although it's not clear that this is any more effective thgmusi

single drug.

Chemotherapy drugs kill cancer cells but also damage some normal cells, arhich c
cause some side effects. Side effects depend on the type of drugs, the akeoyanth
the length of treatment. Short-term side effects might include:

» Nausea and vomiting
* Loss of appetite

* Hair loss

* Mouth sores

* Low blood counts

Because chemotherapy can damage the blood-making cells of the bone marrow, you may
have low blood cell counts. This can result in:

* Increased risk of infection (due to a shortage of white blood cells)
* Bleeding or bruising after minor cuts or injuries (due to a shortage of bloocefdatel

* Fatigue or shortness of breath (due to low red blood cell counts)

Most side effects go away within a short time after treatment. Thetan medicines
that can help prevent or minimize many side effects. For example, your dattor ca
prescribe drugs to help prevent or reduce nausea and vomiting.



Intra-arterial therapy and chemoembolization

Normally, chemotherapy drugs enter the bloodstream and can travel throughout the body.
When carcinoid cancer has spread to the liver, it is sometimes treated by direc

injecting the chemotherapy drug into the hepatic artery, which supplies bloodstofpart

the liver. This exposes the liver tumors to high doses of the drug but limits exposing the
rest of the body. This allows patients to avoid many of the side effects desdrilved a
Sometimes the chemotherapy drug is injected together with a matetrigliugs up the

artery (an approach calletiemoembolizatignWhen the arteries leading to them are
blocked, the tumors become starved for nutrients and oxygen and many die off.

For more information on chemotherapy, see the American Cancer Societyemhbcum
Understanding Chemotherapy: A Guide for Patients and Families

Other drugs for treating carcinoid tumors

Several medicines can help control the symptoms of carcinoid syndrome ingattent
metastatic neuroendocrine cancers.

Octreotide (Sandostatifi) is an agent chemically related to a natural hormone,
somatostatin. It is very helpful in treating flushing, diarrhea, and wheeanimg f

carcinoid syndrome. While this drug rarely shrinks carcinoid tumors, it may sloapor st
their growth. Although this is not curative, it can prolong life. The main sidetefiee
pain at the site of the injection and-- rarely-- stomach cramps, nausea, vomiting,
headaches, dizziness, and fatigue. Octreotide causes sludging of bile inlael deul
which can lead to gallstones (cholelithiasis). It can also result in inssigtaece that

can make pre-existing diabetes more difficult to control.

This drug comes in a short-acting version that is given 2 to 4 times a dayst is al
available as a long-acting injection that needs to be given only once a month, which may
help patients more than the short-acting version. A similar drug, lanreotide

(Somatulin&), is also available. It is also given as an injection once a month. A newer
drug, pasireotide, is currently being studied.

Interferons are natural substances that normally activate the body's immune system.
They also slow the growth of tumor cells. Interferon-alfa is sometimpfuhéi

shrinking or slowing the growth of metastatic neuroendocrine cancersmanaving
symptoms of carcinoid syndrome. Its usefulness is sometimes limitesl thy-like side
effects, which may be severe. The drug is given by injection.

Cyproheptadineis an antihistamine that can help relieve some of the symptoms of
carcinoid syndrome.

Other medicines are also available to control specific symptoms. Rigageur doctor
about these, or describe your symptoms and ask about medicines to control them.



Radiation therapy for Gl carcinoid tumor

External beam radiation therapy

In this form of radiation therapy, a beam of high-energy rays (or partislasgd to kill
cancer cells. A machine aims this beam at a specific part of the body. Tadype of
radiation used most often for most types of Gl cancers. It is like havimylare-ray
except it takes longer and uses much higher amounts of radiation. Patieratiéytyyaice
treatments for 5 days a week for several weeks.

Unfortunately, this type of radiation therapy is not very effective agaionst Gl

carcinoid tumors. It is used mainly to treat pain from cancers that have spriead to t
bones or other parts of the body. Although surgery is the first option for most carcinoid
cancers, those who can't have surgery might choose radiation therapy.

The main side effects of Gl radiation therapy are tiredness (fatigusgaavomiting,
diarrhea, and mild, sunburn-like skin changes.

Radioembolization

This technique combines embolization with radiation therapy and is used to treat tumor
spread to the liver. Embolization reduces blood flow to the cancer cells by blocking the
artery feeding the area of the liver containing the tumor. This artery &albof the

hepatic artery, the artery that feeds the liver. Blood flow is blocked (oce€dl by

injecting materials that plug up the artery. Most of the healthy lives aall not be

affected because they get their blood supply from another blood vessel (the poytal ve

In this procedure a catheter is put into an artery in the inner thigh and threaded up into the
liver. A dye is usually injected into the bloodstream at this time to allow therdoct

monitor the path of the catheter via angiography, a special type of x-ray.l@nce t

catheter is in place, small particles calteidrospheresre injected into the artery to plug

it up.

In radioembolization, the microspheres are attached to a radioactivenetzihed
yttrium-90. After they are injected, the beads travel in the liver blood vessélthanti
get stuck in small blood vessels near the tumor. There they give off radityaciina
short while, killing tumor cells.

Radiopharmacueticals

In this form of radiation therapy, a drug is linked to a radioactive element. Gige dr
travels throughout the body, attaches to the cancer cells, and gives ofbrattiaill

them. This type of treatment has been used a for a long time to treat some, tanders
newly being used in the treatment of carcinoid tumors. One option is to use I-131 MIBG
in higher doses than are normally used to image carcinoid tumors (see the section
“Imaging tests” in "How are gastrointestinal carcinoid tumors diagplf@sTreatment

using 1-131 MIBG is available in Europe, but is not available in the United States.



Another radiopharmaceutical being studied is a drug like octreotide calledatobz
labeled with the element yittrium. This is discussed in more detail in thersé®What's
new in gastrointestinal carcinoid tumor research and treatment?"

For more information on radiation therapy, see the American Cancer Stmoetyent,
Understanding Radiation Therapy: A Guide for Patients and Families

Clinical trials for Gl carcinoid tumor

You may have had to make a lot of decisions since you've been told you have cancer.
One of the most important decisions you will make is choosing which treatment is best
for you. You may have heard about clinical trials being done for your typeoéicaDr
maybe someone on your health care team has mentioned a clinical trial to you.

Clinical trials are carefully controlled research studies that are wah patients who
volunteer for them. They are done to get a closer look at promising new treatments or
procedures.

If you would like to take part in a clinical trial, you should start by asking goctor if

your clinic or hospital conducts clinical trials. You can also call our clitiizds

matching service for a list of clinical trials that meet your medicatiseYou can reach

this service at 1-800-303-5691 or on our Web site at www.cancer.org/clinicaltrials. You
can also get a list of current clinical trials by calling the Nati@zaicer Institute's

Cancer Information Service toll-free at 1-800-4-CANCER (1-800-422-6237) or by
visiting the NCI clinical trials Web site at www.cancer.gov/clinicals.

There are requirements you must meet to take part in any clinicalftyial do qualify
for a clinical trial, it is up to you whether or not to enter (enroll in) it.

Clinical trials are one way to get state-of-the art cancer tezdtrithey are the only way
for doctors to learn better methods to treat cancer. Still, they are not rigivefyone.

You can get a lot more information on clinical trials in our document c@lieccal
Trials: What You Need to Knowou can read it on our Web site or call our toll-free
number (1-800-227-2345) and have it sent to you.

Complementary and alternative therapies for Gl carcinoid
tumor

When you have cancer you are likely to hear about ways to treat your candewer re
symptoms that your doctor hasn't mentioned. Everyone from friends and family to
Internet groups and Web sites offer ideas for what might help you. These methods ¢
include vitamins, herbs, and special diets, or other methods such as acupuncture or
massage, to name a few.



What exactly are complementary and alternative therpies?

Not everyone uses these terms the same way, and they are used to refer tdfenant di
methods, so it can be confusing. We agmplementaryo refer to treatments that are
usedalong withyour regular medical car@lternativetreatments are us@uastead ofa
doctor's medical treatment.

Complementary methods:Most complementary treatment methods are not offered as
cures for cancer. Mainly, they are used to help you feel better. Some méidtoalet

used along with regular treatment are meditation to reduce stress, acupunicéipe t

relieve pain, or peppermint tea to relieve nausea. Some complementary methods are
known to help, while others have not been tested. Some have been proven not be helpful,
and a few have even been found harmful.

Alternative treatments: Alternative treatments may be offered as cancer cures. These
treatments have not been proven safe and effective in clinical trials. Somseof the
methods may pose danger, or have life-threatening side effects. But the biggesirdange
most cases is that you may lose the chance to be helped by standard mathoanhtre
Delays or interruptions in your medical treatments may give the camcertime to

grow and make it less likely that treatment will help.

Finding out more

It is easy to see why people with cancer think about alternative methods. Yowwant t
all you can to fight the cancer, and the idea of a treatment with few or no suie effe
sounds great. Sometimes medical treatments like chemotherapy can be &leeddo t
they may no longer be working. But the truth is that most of these alternative methods
have not been tested and proven to work in treating cancer.

As you consider your options, here are 3 important steps you can take:

* Look for "red flags" that suggest fraud. Does the method promise to cure akbr m
cancers? Are you told not to have regular medical treatments? Is theecineat
"secret" that requires you to visit certain providers or travel to another gduntr

» Talk to your doctor or nurse about any method you are thinking about using.

» Contact us at 1-800-227-2345 to learn more about complementary and alternative
methods in general and to find out about the specific methods you are looking at.

The choice is yours

Decisions about how to treat or manage your cancer are always yours tdfryale

want to use a non-standard treatment, learn all you can about the method andotalk to y
doctor about it. With good information and the support of your health care team, you may
be able to safely use the methods that can help you while avoiding those that could be
harmful.



Treatment of gastrointestinal carcinoid
tumors by stage

Localized disease

A tumor is called localized when it is found only in the organ where it started. Ematm
of localized carcinoid tumors is based mostly on their size. Experts sometsagsedi

on the exact size for making treatment decisions, and there are some sizds hélsere
not been determined exactly what treatment is best.

Stomach

Treatment of carcinoid tumors of the stomach depends on the level of a hormone called
gastrin that is measured before surgery. Certain conditions linked to high gaels

are also linked to getting many carcinoid tumors of the stomach. Pati¢émtihege
conditions who have stomach carcinoid tumors are treated differently than patients
without these conditions.

For patients with high gastrin levels, small carcinoid tumors of the stomadftan

treated by removing them completely through an endoscope. The other option ighto wat
the tumors closely (by doing repeat endoscopy), and only removing them if thiey star
growing. For tumors larger than 2 cm (slightly less than an inch), an incision in the
abdomen may be needed to remove the tumor and some surrounding stomach tissue.

For patients who don’t have high gastrin levels, more extensive surgery is neddad. Of
a piece of the stomach is removed (a partial gastrectomy) along witly igaph
nodes.

Small intestine

Some small tumors in the duodenum (the first part of the small intestine) candwedem
through the endoscope (endoscopic resection). Otherwise, treatment is the game a
other small intestine carcinoid tumors: local excision for small tumors arntsmes!
resection (removal of a piece of intestine as well as some surrounding bloeld aask
lymph nodes) for larger tumors.

Large intestine (other than appendix and rectum)

The usual treatment is hemicolectomy (removal of a section of colon along willy nea
lymph nodes and blood vessels). Because many patients have more than one carcinoid
tumor, the surgeon will often check the rest of the colon for other tumors during surgery.
For very small tumors, sometimes the tumor can be removed without surgery using a
colonoscope.



Appendix

Most often, an appendectomy (surgical removal of the appendix) is the only treatment
needed for carcinoid tumors that are 2 cm (a little less than an inch) or siatiller

other factors, such as the patient's age, general health, and the paties¢'©otlegrry
about the possibility of the cancer coming back, may also be used to determinerwhet
more treatment is needed.

Tumors larger than 2 cm are more likely to have already spread to neauag tsnd

lymph nodes, so for these tumors more extensive surgery is usually recommended. This
means removal of about a third of the colon next to the appendea{eolectomy

along with nearby blood vessels and lymph nodes. This procedure may not be
recommended for patients who are older or have other serious health problems
(especially if these problems make surgery more risky), because the benefibt

outweigh the risks.

Rectum

Rectal carcinoid tumors that are smaller than 2 cm (slightly less than arcamche
removed through an endoscope or local excision through the anus.

For rectal carcinoid tumors between 1 and 2 cm, the best approach depends on how
deeply the carcinoid tumor invades the wall of the rectum, as well as other ae¢aith
patient's medical situation. If the tumor has grown into the thick muscledatree

rectum (themuscularis proprigor deeper, it needs to be treated like it is a larger tumor.

Carcinoid tumors larger than 2 cm (and those that have grown deep into the wall of the
rectum) have a higher risk of growing and spreading, so they are removed byé¢he sam
operations used for adenocarcinomas (the usual type of rectal canceopdmaitson is a

low anterior resection if the carcinoid is in the upper part of the rectum. If thee jawt

is involved, abdominoperineal (AP) resection and colostomy are used.

Regional spread

Regional spread means that the cancer has either spread to nearby lymph nd@ess or
grown through the wall of the organ where it started to involve nearby tissueasstat,
ligaments, and muscle.

If possible, the primary (main) tumor and any areas of cancer spread should all be
removed by surgery. Nearby lymph nodes should be removed and checked for signs of
cancer spread. This provides the best chance of cure. If this can't be done, siogdry s
remove as much cancer as possible without causing severe side effemsy Sliould

also be done to relieve symptoms such as intestinal blockage caused by the lotal growt
of cancer. For example, surgery to redirect the flow of feces around a blocked area of
intestine can be done by connecting adjacent areas of the intestine.



Distant spread

A cure in this situation is not usually possible, although treatment is not alwalesdinee
right away, depending on how quickly the tumors are growing. The goal of sungery i
this situation is to relieve symptoms and slow the course of the diseaseafmi@x
removing or bypassing areas blocked by cancer growth can relieve soptersgmif
distant metastases are not causing symptoms, treatment may not be nteuiegh al
chemotherapy or interferon-alfa may help delay symptoms in some patients.

If carcinoid syndrome is causing bothersome symptoms, treatment options include
chemotherapy, immunotherapy, treatment with octreotide (Sandostatin), or mgrtiuai
metastatic tumors. If metastatic tumors cannot be removed by surgeoyttusing
severe side effects, ablative methods can be used to destroy as much of thagumors
possible. These methods, used mostly for liver metastases, include chemoeimibolizat
radiofrequency ablation, cryotherapy, and alcohol injection. Patients should also be
advised to avoid alcoholic drinks, stress, strenuous exercise, spicy foods, and certain
medicines that can make the symptoms of carcinoid syndrome worse.

Recurrent carcinoid tumors

Cancer is called recurrent when it come backs after treatment. Resucan be local (in

or near the same place it started) or distant (spread to organs such agsioe hone).

Patients with recurrent carcinoid tumors are treated with surgery to rettheignsa of

tumor whenever possible. This provides the best chance for a good long-term outcome. If
surgery is not possible, the treatments described in “Treatment of gastiugthtes

carcinoid tumors by stage” for tumors that have spread to distant sites may be helpf

Carcinoid heart disease

The substances released into the blood by some carcinoid tumors can damage. the heart
Early symptoms are fatigue and shortness of breath. Eventually, patientsdyet fhair

legs and even their abdomen. The major cause is damage to the valves of the heart.
Doctors can usually make the diagnosis by listening to the heart and by souwrtra

exam of the heart called an echocardiogram.

The main treatment is with octreotide to block the cancer’s secretion of the toxi
substances. Drugs (diuretics) to strengthen the heart beat and to geluidl cdri also
be helpful. In some instances, heart surgery may be needed to replace theldamage
valves.

More treatment information

For more details on treatment options -- including some that may not be addressed in thi
document -- the National Comprehensive Cancer Network (NCCN) and the National
Cancer Institute (NCI) are good sources of information.



The NCCN, made up of experts from many of the nation's leading cancescenter
develops cancer treatment guidelines for doctors to use when treatingspdtierse are
available on the NCCN Web site (www.nccn.org).

The NCI provides treatment guidelines via its telephone information center (1-800-4-
CANCER) and its Web site (www.cancer.gov). Detailed guidelines intendedefdryus
cancer care professionals are also available on www.cancer.gov.

What should you ask your doctor about
gastrointestinal carcinoid tumors?

It is important to have honest, open discussions with your cancer care team. Thay wa
answer all of your questions, no matter how trivial you might think they are. Fandesta
consider these questions:

» What kind of carcinoid tumor/cancer do | have?

* What is the stage of my carcinoid tumor/cancer and what does that mean to me?
* What treatment choices do | have?

* What do you recommend and why?

» Based on what you've learned about my tumor/cancer, what is my prognosis
(outlook)?

» What risks or side effects are there to the treatments you suggest?
» How will treatment affect my daily activities?
* What are the chances my tumor/cancer will recur with these treaftnents

» What should | do to be ready for treatment?

In addition to these sample questions, you might write down some of your own. For
instance, you might want more information about recovery times so you can plan your
work schedule. Or you may want to ask about second opinions or clinical trials for which
you may qualify.

What happens after treatment for
gastrointestinal carcinoid tumors?

For some people with gastrointestinal (GI) carcinoid tumor, treatment mayeemn
destroy the cancer. Completing treatment can be both stressful amageXtiu may be
relieved to finish treatment, but find it hard not to worry about cancer coming back.
(When cancer comes back after treatment, it is caflegrrence) This is a very common
concern in people who have had cancer.



It may take a while before your fears lessen. But it may help to know tingtcaacer
survivors have learned to live with this uncertainty and are living full lives. Our
documentLiving With Uncertainty: The Fear of Cancer Recurrergiges more detailed
information on this.

For other people, the cancer may never go away completely. These peppslayman
drug therapy or get regular treatments with chemotherapy, radiatiapyher other
therapies to try to help keep the cancer in check. Learning to live with chatdoes
not go away can be difficult and very stressful. It has its own type of uncerfaunty
documentWhen Cancer Doesn't Go Awdglks more about this.

Follow-up care

When treatment ends, your doctors will still want to watch you closely. Itys ve

important to go to all of your follow-up appointments. During these visits, your doctor

will ask questions about any problems you may have and may do exams and lab tests or
x-rays and scans to look for signs of cancer or treatment side effectsstAlny cancer
treatment can have side effects. Some may last for a few weeks to nbomtbthers can

last the rest of your life. This is the time for you to talk to your cancerteane about

any changes or problems you notice and any questions or concerns you have.

For most people who have had their Gl carcinoid tumors completely removed, doctors
often advise that they return after about 3 to 12 months for a complete physical exam and
imaging tests to look for any signs of recurrence. Blood and or urine tegtsenielpful

for some patients. Further visits may be recommended at about every 6 to 12 manths afte
that. For small rectal tumors, proctoscopy is often recommended at 6 and 12 menths aft
treatment. Small tumors of the appendix, when adequately treated, usually dorét requi
close follow-up, as they are very unlikely to recur. Repeat upper endoscop\pawet®

months is usually recommended for patients with stomach carcinoids who have high
gastrin levels. Your doctor may follow one of these schedules, but he or she may have
reasons to recommend a different schedule as well.

It is important to keep health insurance. Tests and doctor visits cost a lot, and even
though no one wants to think of their cancer coming back, this could happen.

Should your cancer come back, our documéfiten Your Cancer Comes Back: Cancer
Recurrencecan give you information on how to manage and cope with this phase of your
treatment.

Seeing a new doctor

At some point after your cancer diagnosis and treatment, you may find ycasel) a

new doctor who does not know anything about your medical history. It is important that
you be able to give your new doctor the details of your diagnosis and treatmkat. Ma
sure you have the following information handy:

» A copy of your pathology report(s) from any biopsies or surgeries



« If you had surgery, a copy of your operative report(s)

* If you were in the hospital, a copy of the discharge summary that doctors prepare
when patients are sent home

* If you were treated with radiation (including radiopharmacueticals)pg of your
treatment summary

» Since some drugs can have long-term side effects, a list of your drugs, drsig dose
and when you took them

» Copies of your imaging tests (these can often be put on a DVD)

» Copies of your lab results

The doctor may want copies of this information for his records, but always keep copies
for yourself.

Lifestyle changes

You can't change the fact that you have had cancer. What you can change is hoa you |
the rest of your life — making choices to help you stay healthy and feellesswelu can.

This can be a time to look at your life in new ways. Maybe you are thinking about how to
improve your health over the long term. Some people even start during cartoeentea

Making healthier choices

For many people, a diagnosis of cancer helps them focus on their health in ways they
may not have thought much about in the past. Are there things you could do that might
make you healthier? Maybe you could try to eat better or get more exéfaigee you

could cut down on the alcohol, or give up tobacco. Even things like keeping your stress
level under control may help. Now is a good time to think about making changes that can
have positive effects for the rest of your life. You will feel better andwitalso be

healthier.

You can start by working on those things that worry you most. Get help with those that
are harder for you. For instance, if you are thinking about quitting smoking and need
help, call the American Cancer Society for information and support. This tobacco
cessation and coaching service can help increase your chances of quittjogd.

Eating better

Eating right can be hard for anyone, but it can get even tougher during andraftar ca
treatment. Treatment may change your sense of taste. Nausea canlidera.prou may
not feel like eating and lose weight when you don't want to. Or you may have gained
weight that you can't seem to lose. All of these things can be very frustrating

If treatment caused weight changes or eating or taste problems, do theubemsh and
keep in mind that these problems usually get better over time. You may find itdelps



eat small portions every 2 to 3 hours until you feel better. You may also want to ask you
cancer team about seeing a dietitian, an expert in nutrition who can give yoandeas
how to deal with these treatment side effects.

One of the best things you can do after cancer treatment is put healthyhebiisgnto
place. You may be surprised at the long-term benefits of some simple changes, like
increasing the variety of healthy foods you eat. Getting to and stayanigeatlthy weight,
eating a healthy diet, and limiting your alcohol intake may lower your eis& humber
of types of cancer, as well as having many other health benefits.

Rest, fatigue, and exercise

Extreme tiredness, callddtigue is very common in people treated for cancer. This is not
a normal tiredness, but a "bone-weary" exhaustion that doesn't get bettersivitFor

some people, fatigue lasts a long time after treatment, and can make it haearfoo t
exercise and do other things they want to do. But exercise can help reduee fatigu
Studies have shown that patients who follow an exercise program tailored to their
personal needs feel better physically and emotionally and can cope better, too.

If you were sick and not very active during treatment, it is normal for ymasE,
endurance, and muscle strength to decline. Any plan for physical activity shoudrfit
own situation. An older person who has never exercised will not be able to take on the
same amount of exercise as a 20-year-old who plays tennis twice a weekhdwen't
exercised in a few years, you will have to start slowly — maybe juskimgtahort walks.

Talk with your health care team before starting anything. Get theiroopatiout your
exercise plans. Then, try to find an exercise buddy so you're not doing it aloneg Havin
family or friends involved when starting a new exercise program can givihgbextra
boost of support to keep you going when the push just isn't there.

If you are very tired, you will need to balance activity with rest. It is @kest when you
need to. Sometimes it's really hard for people to allow themselves to resthehieme
used to working all day or taking care of a household, but this is not the time to push
yourself too hard. Listen to your body and rest when you need to. (For more indormati
on dealing with fatigue, please deatigue in People With CancandAnemia in People
With Cancer)

Keep in mind exercise can improve your physical and emotional health.
* It improves your cardiovascular (heart and circulation) fitness.
» Along with a good diet, it will help you get to and stay at a healthy weight.
* It makes your muscles stronger.
* It reduces fatigue and helps you have more energy.
* It can help lower anxiety and depression.

* It can make you feel happier.



* It helps you feel better about yourself.

And long term, we know that getting regular physical activity plays a roldpmigeto
lower the risk of some cancers, as well as having other health benefits.

How about your emotional health?

When treatment ends, you may find yourself overcome with many differenioashot
This happens to a lot of people. You may have been going through so much during
treatment that you could only focus on getting through each day. Now it may fesl like
lot of other issues are catching up with you.

You may find yourself thinking about death and dying. Or maybe you're more a@ware 0

the effect the cancer has on your family, friends, and career. You may takdanket

your relationship with those around you. Unexpected issues may also cause.demrcern
instance, as you feel better and have fewer doctor visits, you will sebegalth care

team less often and have more time on your hands. These changes can make seme peopl
anxious.

Almost everyone who has been through cancer can benefit from getting some type o
support. You need people you can turn to for strength and comfort. Support can come in
many forms: family, friends, cancer support groups, church or spiritual groups onl
support communities, or one-on-one counselors. What's best for you depends on your
situation and personality. Some people feel safe in peer-support groups or education
groups. Others would rather talk in an informal setting, such as church. Otherseinay f
more at ease talking one-on-one with a trusted friend or counselor. Whatever yoer sourc
of strength or comfort, make sure you have a place to go with your concerns.

The cancer journey can feel very lonely. It is not necessary or good fap yryutd deal

with everything on your own. And your friends and family may feel shut out if you do

not include them. Let them in, and let in anyone else who you feel may help. If yau aren’
sure who can help, 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.

If treatment stops working

If cancer keeps growing or comes back after one kind of treatment, it islpdbat
another treatment plan might still cure the cancer, or at least shrink it enoud yothe
live longer and feel better. But when a person has tried many differentéréatamd the
cancer has not gotten any better, the cancer tends to become resistantaionahtref
this happens, it's important to weigh the possible limited benefits of a new tneéatme
against the possible downsides. Everyone has their own way of looking at this.

This is likely to be the hardest part of your battle with cancer -- when y@uldegen

through many medical treatments and nothing's working anymore. Your doctor exay off
you new options, but at some point you may need to consider that treatment is not likely
to improve your health or change your outcome or survival.



If you want to continue to get treatment for as long as you can, you need to think about
the odds of treatment having any benefit and how this compares to the possible risks and
side effects. In many cases, your doctor can estimate how likely itganicer will

respond to treatment you are considering. For instance, the doctor may sagréhat

chemo or radiation might have about a 1% chance of working. Some people are still
tempted to try this. But it is important to think about and understand your reasons for
choosing this plan.

No matter what you decide to do, you need to feel as good as you can. Make sure you are
asking for and getting treatment for any symptoms you might have, such asarausea
pain. This type of treatment is callpdlliative care

Palliative care helps relieve symptoms, but is not expected to cure the diseasde

given along with cancer treatment, or can even be cancer treatment. €hendfis its

purpose - the main purpose of palliative care is to improve the quality of yqurltielp

you feel as good as you can for as long as you can. Sometimes this megusugs to

help with symptoms like pain or nausea. Sometimes, though, the treatments used to
control your symptoms are the same as those used to treat cancer. Roejnsidiation

might be used to help relieve bone pain caused by cancer that has spread to the bones. Or
chemo might be used to help shrink a tumor and keep it from blocking the bowels. But

this is not the same as treatment to try to cure the cancer.

At some point, you may benefit from hospice care. This is special care Hiatthe

person rather than the disease; it focuses on quality rather than length\ddéitef the

time, it is given at home. Your cancer may be causing problems that need to bednanage
and hospice focuses on your comfort. You should know that while getting hospice care
often means the end of treatments such as chemo and radiation, it doesn't maart you c
have treatment for the problems caused by your cancer or other health conititions
hospice the focus of your care is on living life as fully as possible and feelnglleess

you can at this difficult time. You can learn more about hospice in our document called
Hospice Care

Staying hopeful is important, too. Your hope for a cure may not be as bright, but there is
still hope for good times with family and friends -- times that are fillati Wappiness

and meaning. Pausing at this time in your cancer treatment giveschanee to refocus

on the most important things in your life. Now is the time to do some things you've
always wanted to do and to stop doing the things you no longer want to do. Though the
cancer may be beyond your control, there are still choices you can make.

What's new in gastrointestinal carcinoid
tumor research and treatment?

There is always research going on in the field of gastrointestinal é&lnoids.
Scientists are looking for the causes of, ways to prevent, and new approachesasediag
and treat Gl carcinoid tumors.



Genetics

Researchers are looking for the causes of Gl carcinoid cancer in the hopless that
knowledge can be used to help prevent or treat the disease in the future. A great deal of
progress has been made in recent years. For example, scientists have tothahties

in theMEN1gene (the gene that causes multiple endocrine neoplasia, type 1) are seen in
many people with Gl carcinoids. Other genetic changes that seem toumaks more
aggressive are now being explored as well.

Diagnosis and staging

Because the outlook and treatment of Gl carcinoid tumors/cancers and othes oance
the digestive tract are very different, accurate diagnosis is imporesgaRhers have
made great progress in developing tests that can detect specific sed$bamel in the
cells of carcinoid tumors but not other cancers. Most of these tests treatdisgless

with special antibodies produced in the lab. The antibodies are designed to recognize
specific substances that appear only in certain types of tumors.

OctreoScan is an imaging test commonly used to look for Gl carcinoid candegs in t
body. Researchers are now looking at other radionuclide methods to see ifntleye
carcinoid tumors early.

Treatment

Surgery is the main treatment option for carcinoid tumors when possible. But better
approaches are needed when surgery can't remove all of the tumors. Chemottserapy ha
had limited success. New chemotherapy drugs and combinations of drugs are being
studied, but true advances are likely to come from other approaches.

Targeted therapy

Several newer types of drugs, known as targeted therapies, are now beirthfetudse
against neuroendocrine tumors and cancers. These drugs are designed to attack some
specific aspect of cancer cells. Bevacizumab (Av3stior example, attacks a tumor's
blood supply. It is already being used against some types of cancer and iduméad) s

for carcinoid tumors. Other targeted therapies block the molecules that inbiease t
growth of cancer cells. Some of these (such as erlotinib, temsirolimugrsbyare used

in other types of cancer and are now being tested against carcinoids.

Octreotide (Sandostatin) is the drug most commonly used to help treat symptbms of t
carcinoid syndrome, but it doesn't work for everybody. Researchers are now labking
related drugs, such as pasireotide, which may be more potent and may help more people.

Radionuclide scans, such as the 1-131 MIBG scan, can be helpful in finding
neuroendocrine cancers because they use substances that are attractednidocenme
cells. These substances are attached to slightly radioactive elemérds they can be
detected with special cameras. Using higher doses of 1-131 MIBG deliversad@ton

to the tumor cells and is used in Europe to treat neurendocrine tumors and cancers. But



doctors are now studying the use of a drug similar to octreotide called edettabtled
with a radioactive form of the element yttrium called 90-Y. When injectediet body,
the edotreotide homes in on the tumor cells, where the radiation given off by the 90-Y
could kill the tumor cells. So far, results have been promising, but this approach is still
only available in the United States as a part of a clinical trial.

Additional resources for Gl carcinoid tumor

More information from your American Cancer Society

We have selected some related information that may also be helpful to you. These
materials may be ordered from our toll-free number, 1-800-227-2345.

After Diagnosis: A Guide for Patients and Families (also available ini§pa

Caring for the Patient With Cancer at Home: A Guide for Patients and Faaise
available in Spanish)

Pain Control: A Guide for Those With Cancer and Their Loved Ones (also available i
Spanish)

Colostomy: A Guide
Liver Cancer
Pancreatic Cancer

Understanding Chemotherapy: A Guide for Patients and Families (alsalde ail
Spanish)

Understanding Radiation Therapy: A Guide for Patients and Familiesafadgable in
Spanish)

The following books are available from the American Cancer Society. Calllu808-
227-2345 to ask about costs or to place your order.

American Cancer Society’s Guide to Pain Control
Cancer in the Family: Helping Children Cope with a Parent’s lliness
Caregiving: A Step-By-Step Resource for Caring for the Person with Cancer at Home

Informed Decisions, Second Ed.: The Complete Book of Cancer Diagnosis, Treatment,
and Recovery

National organizations and Web sites*

In addition to the American Cancer Society, other sources of patient informatiode:



National Cancer Institute
Toll-free number: 1-800-4-CANCER (1-800-422-6237)
Web site: www.cancer.gov

The Carcinoid Cancer Foundation, Inc.
Toll-free number: 1-888-722-3132 or 1-914-683-1001
Web site: www.carcinoid.org

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

No matter who you are, we can help. Contact us anytime, day or night, for intarmati
and support. Call us 4t800-227-234%r visit www.cancer.org.
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