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Lung Cancer (Small Cell)

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 groarmand f
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 calletdamea@es, not
liver cancer. Likewise, prostate cancer that has spread to the bone istmgiesdtate
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 dimraes 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 tumomrmastraver life
threatening.

What is small cell lung cancer?

Note: This document is specifically about the small-cell type of lung cancer. Treatment
for the two major types of lung cancer (small cell vs. non-small cell) is vesyediff so

much of the information for one type will not apply to the other type. If you are not sure
which type of lung cancer you have, it is very important to ask your doctor so you can be
sure the information you receive is correct.

Lung cancer is a cancer that starts in the lungs. To understand lung candes,ti he
know about the normal structure and function of the lungs.

The lungs

Your lungs are 2 sponge-like organs in your chest. Your right lung is divided into 3
sections, called lobes. Your left lung has 2 lobes. The left lung is smalardeegour
heart takes up more room on that side of the body.
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When you breathe in, air enters through your mouth and nose and goes into your lungs
through thdrachea(windpipe). The trachea divides into tubes calledotfoachi
(singular,bronchu$, which divide into smaller branches called the bronchioles. At the
end of the bronchioles are tiny air sacs knowalasoli.

Many tiny blood vessels run through the alveoli. They absorb oxygen from the inltaled ai
into your bloodstream and pass carbon dioxide from the body into the alveoli. This is
expelled from the body when you exhale. Taking in oxygen and getting rid of carbon
dioxide are your lungs' main functions.

A thin lining called thepleurasurrounds the lungs. The pleura protects your lungs and
helps them slide back and forth against the chest wall as they expand and contrgct dur
breathing.

Below the lungs, a dome-shaped muscle calledidqghragmseparates the chest from
the abdomen. When you breathe, the diaphragm moves up and down, forcing air in and
out of the lungs.

Start and spread of lung cancer

Lung cancers start in the cells lining the bronchi and in other parts of the lungsstineh
bronchioles or alveoli.



Lung cancers are thought to start as areas of pre-cancerous changesig. thieduirst
changes happen in the genes of the cells themselves and may cause them &tgrow fa
The cells may look a bit abnormal if seen under a microscope, but at this point they do
not form a mass or tumor. They cannot be seen on an x-ray and they do not cause
symptoms.

Over time, these pre-cancerous changes in the cells may progress tod¢areAa a

cancer develops, the cancer cells may make chemicals that cause new ldelsdtves
form nearby. These new blood vessels nourish the cancer cells, which can continue to
grow and form a tumor large enough to be seen on imaging tests such as x-rays.

At some point, cells from the cancer may break away from the original tumopiaadi s
(metastasize) to other parts of the body. Lung cancer is often a lif¢éetiirepdisease
because it tends to spread in this way even before it can be detected on antesaging
such as a chest x-ray.

Thelymph (lymphatic) system

The lymph system is important to understand because it is one of the ways in which lung
cancers can spread. This system has several parts.

Lymph nodes are small, bean-shaped collections of immune system cedlsh@etight
infections) that are connected by lymphatic vessels. Lymphatic vesedike small

veins, except that they carry a clear fluid called lymph (instead of blood)fesvayhe
lungs. Lymph contains excess fluid and waste products from body tissues, as well as
immune system cells.

Lung cancer cells can enter lymphatic vessels and begin to grow in lymphamoded

the bronchi and in the mediastinum (the area between the 2 lungs). When lung cancer
cells have reached the lymph nodes, they are more likely to have spread to other organs
of the body as well. The stage (extent) of the cancer and decisions aboutriteaéme

based to some extent on whether or not the cancer has spread to certain groupis of lym
nodes. These topics are discussed later in the section, "How is small cetihaeg c
staged?"

Types of lung cancer

There are 2 major types of lung cancer:
» Small cell lung cancer (SCLC)

* Non-small cell lung cancer (NSCLC)

(If a lung cancer has characteristics of both types it is caltaicted small cell/large cell
carcinoma This is uncommon.)

These 2 main types of lung cancer are discussed separately becauseathentseare
very different.This document focuses on small cell lung cancer. Non-small cell lung
cancer is discussed in the separate docurhang Cancer (Non-Small Cell)



Small cell lung cancer

About 10% to 15% of all lung cancers are small cell lung cancer (SCLC), named for the
small cells that make up these cancers. Other names for SCbh&taedl canceroat
cell carcinomaandsmall cell undifferentiated carcinoma

SCLC often starts in the bronchi near the center of the chest, and it tends to spgedad wi
through the body fairly early in the course of the disease (usually beftadstte cause
symptoms). The cancer cells can multiply quickly and spread to lymph nodes and other
organs, such as the bones, brain, adrenal glands, and liver. Sometimes the areas of cance
spread are seen as large tumors on x-rays and other imaging tests, lan debe areas

may not be visible (but still there). SCLC spreads early, so removing the tuther i

lung rarely cures the cancer. This is why surgery is rarely used t&€&& (and never

the only treatment given). On the other hand, chemotherapy, which can reach c#scer cel
throughout the body, is the main treatment for small cell lung cancers.

Non-small cell lung cancer

About 85% to 90% of lung cancers are non-small cell lung cancer (NSCLC). Te&e ar
main subtypes of NSCLC:

e Adenocarcinoma
» Squamous cell carcinoma

* Large cell carcinoma

The cells in these subtypes differ in size, shape, and chemical make-up when looked at
under a microscope. But they are grouped together because the approach ¢otteaadm
prognosis (outlook) are similar. They are discussed further in our doclmagtCancer
(Non-Small Cell)

Other types of lung cancer

Along with the 2 main types of lung cancer, other tumors can occur in the lungs.

Carcinoid tumorsof the lung account for less than 5% of lung tumors. Most are slow-
growing tumors that are callégbical carcinoid tumorsThey are generally cured by
surgery. Some typical carcinoid tumors can spread, but they usually have a better
prognosis (outlook) than small cell or non-small cell lung cadgpical carcinoid
tumorsare less common. The outlook for these tumors is somewhere in between typical
carcinoids and small cell lung cancer. For more information about typical andaatypic
carcinoid tumors, see our documdning Carcinoid Tumar

There are other, even more rare, lung tumors such as adenoid cystic carcinomas
hamartomas, lymphomas, and sarcomas. These tumors are treated differenthefr
more common lung cancers. They are not discussed in this document.



Cancers that start in other organs (such as the breast, pancreas, kidney, or skin) can
sometimes spread (metastasize) to the lungs, but these are not lung canexamiple,
cancer that starts in the breast and spreads to the lungs is still breast mainicing
cancer. Treatment for metastatic cancer to the lungs depends on whereiftarte
primary cancer site). For information on these cancers, refer to ouricpecifiments on
each.

What are the key statistics about lung
cancer?

Most lung cancer statistics include both small cell and non-small cell &nggecs. In
general, small cell lung cancer accounts for about 10% to 15% of all lung cancers.

Lung cancer (both small cell and non-small cell) is the second most common oancer i
men (after prostate cancer) and women (after breast cancer). It adooattsut 14% of
all new cancers.

The American Cancer Society's most recent estimates for lung canoefinited States
are for 2012:

» About 226,160 new cases of lung cancer will be diagnosed (116,470 in men and
109,690 among women).

» There will be an estimated 160,340 deaths from lung cancer (87,750 in men and
72,590 among women), accounting for about 28% of all cancer deaths.

Lung cancer is by far the leading cause of cancer death among both men amd wome
More people die of lung cancer than of colon, breast, and prostate cancers combined.

Lung cancer mainly occurs in older people. About 2 out of 3 people diagnosed with lung
cancer are older than 65; fewer than 3% of all cases are found in people under the age of
45. The average age at the time of diagnosis is about 71.

Overall, the chance that a man will develop lung cancer in his lifetime is aboaB1 i
for a woman, the risk is about 1 in 16. These numbers include both smokers and non-
smokers. For smokers the risk is much higher, while for non-smokers the risk is lower.

Black men are about 40% more likely to develop lung cancer than white men. The rate is
about the same in black women and in white women. Both black and white women have
lower rates than men, but the gap is closing. The lung cancer rate has been dropping
among men for many years. In women, the rate has just begun to drop after a lmehg peri
of increasing.

Statistics on survival in people with lung cancer vary depending on the stégyg)(ex
the cancer when it is diagnosed. Survival statistics based on the stage of éheanc
discussed in the section, "How is small cell lung cancer staged?"



What are the risk factors for small cell lung
cancer?

A risk factor is anything that affects your chance of getting a skssach as cancer.
Different cancers have different risk factors. For example, unprotegiedune to strong
sunlight is a risk factor for skin cancer.

But risk factors don't tell us everything. Having a risk factor, or evenaavs factors,
does not mean that you will get the disease. And some people who get the digease ma
not have had any known risk factors. Even if a person with lung cancer has a dsk fact
it is often very hard to know how much that risk factor may have contributed to the
cancer.

Several risk factors can make you more likely to develop lung cancer.

Tobacco smoke

Smoking is by far the leading risk factor for lung cancer. In the earlyp#re 20th

century, lung cancer was much less common than some other types of cancer. But this
changed once manufactured cigarettes became readily available andceopechggan
smoking.

About 80% of all lung cancer deaths are thought to result from smoking — this number is
probably even higher for small cell lung cancer. It is very rare for sonveoméas

never smoked to have small cell lung cancer. The risk for lung cancer among sisokers
many times higher than among non-smokers. The longer you smoke and the more packs
per day you smoke, the greater your risk.

Cigar smoking and pipe smoking are almost as likely to cause lung cancereieciga
smoking. Smoking low-tar or "light" cigarettes increases lung carsteas much as
regular cigarettes. There is concern that menthol cigarettes magsedhe risk even
more, as the menthol may allow smokers to inhale more deeply.

If you stop smoking before a cancer develops, your damaged lung tissue grsidutsdly

to repair itself. No matter what your age or how long you've smoked, quittingomuay |
your risk of lung cancer and help you live longer. People who stop smoking before age
50 cut their risk of dying in the next 15 years in half compared with those who continue
to smoke. For help with quitting, see our docunt@uide to Quitting Smokingr call the
American Cancer Society at 1-800-227-2345.

Secondhand smoke: If you don't smoke, breathing in the smoke of others (called
secondhand smoke or environmental tobacco smoke) can increase your risk of
developing lung cancer. A non-smoker who lives with a smoker has about a 20% to 30%
greater risk of developing lung cancer. Workers who have been exposed to tobacco
smoke in the workplace are also more likely to get lung cancer. Secondhand smoke is
thought to cause more than 3,000 deaths from lung cancer each year.



Some evidence suggests that certain people are more susceptible to theauzsiogr
effect of tobacco smoke than others.

Radon

Radon is a naturally occurring radioactive gas that forms from the breakdovanofrar
in soil and rocks. It cannot be seen, tasted, or smelled. According to the US
Environmental Protection Agency (EPA), radon is the second leading cause of lung
cancer, and is the leading cause among non-smokers.

Outdoors, there is so little radon that it is not likely to be dangerous. But indoors, radon
can be more concentrated. When it is breathed in, it enters the lungs, exposing them to
small amounts of radiation. This may increase a person's risk of lung canoeneln s

parts of the United States, houses built on soil with natural uranium deposits can have
high indoor radon levels (especially in basements). Studies from these areasihdve f
that the risk of lung cancer is higher in those who have lived for many yearsdiona ra
contaminated house.

The lung cancer risk from radon is much lower than that from tobacco smoke. However,
the risk from radon is much higher for people who smoke than for those who don't.

Radon levels in the soil vary across the country, but they can be high almost anyiwhere
you are concerned about radon exposure, you can use a radon detection kit to test the
levels in your home. State and local offices of the EPA can also give you tee nam
reliable companies that can test your home (or other buildings) for radon andhétp y
the problem, if needed. For more information, see our docuiRadgn

Asbestos

Workplace exposure to asbestos fibers is an important risk factor for lung. Gtuckes
have found that people who work with asbestos (in some mines, mills, textile plants,
places where insulation is used, shipyards, etc.) are several times mygroldie of

lung cancer. In workers exposed to asbestos who also smoke, the lung cancer risk is
much greater than even adding the risks from these exposures separatelycléar ot
what extent low-level or short-term exposure to asbestos might raise hoey cak.

Both smokers and non-smokers exposed to asbestos also have a greater risk of
developing mesothelioma, a type of cancer that starts in the pleura (the limogsling
the lungs). Because it is not usually considered a type of lung cancer, riesahe
discussed in our documeMalignant Mesothelioma

In recent years, government regulations have greatly reduced the usestdsasbe
commercial and industrial products. It is still present in many homes and other older
buildings, but it is not usually considered harmful as long as it is not released inito the a
by deterioration, demolition, or renovation. For more information, see our document,
Asbestos



Other cancer-causing agents in the workplace

Other carcinogens (cancer-causing agents) found in some workplaces tinatease
lung cancer risk include:

» Radioactive ores such as uranium

* Inhaled chemicals or minerals such as arsenic, beryllium, cadmiura, gihgl
chloride, nickel compounds, chromium compounds, coal products, mustard gas, and
chloromethyl ethers

* Diesel exhaust

The government and industry have taken steps in recent years to help proters worke
from many of these exposures. But the dangers are still present, and ibroaraund
these products, you should be careful to limit your exposure whenever possible.

Radiation therapy to the lungs

People who have had radiation therapy to the chest for other cancers are aidkidber
lung cancer, particularly if they smoke. Typical patients are those treatelddgkin

disease or women who get radiation to the chest after a mastectomy for &neast c
Women who receive radiation therapy to the breast after a lumpectomy do not appear t
have a higher than expected risk of lung cancer.

Arsenic

High levels of arsenic in drinking water may increase the risk of lung cartusris even
more pronounced in smokers.

Personal or family history of lung cancer

If you have had lung cancer, you have a higher risk of developing another lung cancer.
Brothers, sisters, and children of those who have had lung cancer may haveya slightl
higher risk of lung cancer themselves, especially if the relative \mgaased at a

younger age. It is not clear how much of this risk might be due to genetics anducbw m
might be from shared household exposures (such as tobacco smoke or radon).

Researchers have found that genetics does seem to play a role in some\atnides
strong history of lung cancer. For example, people who inherit certain DNA charaes
particular chromosome (chromosome 6) are more likely to develop lung cancer, even if
they only smoke a little. At this time these DNA changes cannot be routinelgt fest
Research in this area is ongoing.

Certain dietary supplements

Studies looking at the possible role of antioxidant supplements in reducing lung cancer
risk have not been promising so far. In fact, 2 large studies found that smokers who took



beta carotene supplements actually hashareasedisk of lung cancer. The results of
these studies suggest that smokers should avoid taking beta carotene supplements.

Air pollution

In cities, air pollution (especially from heavily trafficked roads) appéaraise the risk

of lung cancer slightly. This risk is far less than the risk caused by smoking, but some
researchers estimate that worldwide about 5% of all deaths from lung o@acee due

to outdoor air pollution.

Factors with uncertain or unproven effects on lung cancer
risk

Marijuana

There are some reasons to think that marijuana smoking might increase luergris&nc

Many of the cancer-causing substances in tobacco are also found in marijuajuanslar
contains more tar than cigarettes. (Tar is the sticky, solid mateataile@mains after

burning, which is thought to contain most of the harmful substances in smoke.)
Marijuana cigarettes (joints) are typically smoked all the way to the ende wdre

content is the highest. Marijuana is also inhaled very deeply and the smoke is held in the
lungs for a long time. And because marijuana is an illegal substance, it is nbteptussi
control what other substances it might contain.

But those who use marijuana tend to smoke fewer marijuana cigarettes in aneskor

than the amount of tobacco consumed by cigarette smokers. For example, a light smoker
may smoke half of a pack of cigarettes a day (10 cigarettes), but 10 mariganeites

in a day would be very heavy use of marijuana. In one study, most people who smoked
marijuana did so 2 to 3 times per month. The lesser amount smoked would make it harder
to see an impact on lung cancer risk.

It has been hard to study whether there is a link between marijuana and lurrg cance
because it is not easy to gather information about the use of illegal drugs. Algo, man
marijuana smokers also smoke cigarettes. This makes it hard to know how much of the
risk is from tobacco and how much might be from marijuana. In the very limited studies
done so far, marijuana use has not been strongly linked to lung cancer, but more research
in this area is needed.

Talc and talcum powder

Talc is a mineral that in its natural form may contain asbestos. In the paststamhes
suggested that talc miners and millers have a higher risk of lung cancer and othe
respiratory diseases because of their exposure to industrial grade tatd. SRedies of
talc miners have not found an increase in lung cancer rate.



Talcum powder is made from talc. By law since 1973, all home-use talcum products
(baby, body, and facial powders) in the United States have been asbestos-free.ofhe use
cosmetic talcum powder has not been found to increase the risk of lung cancer.

Do we know what causes small cell lung
cancer?

Tobacco smoking is by far the leading cause of small cell lung candgrl8tough
most small cell lung cancers are related to smoking, some are not. These rmasdoe c
by other things, such as the other known risk factors that were described ictithe se
"What are the risk factors for small cell lung cancer?" A small portidnngf cancers
occur in people with no known risk factors for the disease.

Gene changes that may lead to lung cancer

Scientists have begun to understand how the known risk factors for lung cancer may
produce certain changes in the DNA of cells in the lungs, causing them to grow
abnormally and form cancers. DNA is the chemical in each of our cells tkeasmp our
genes — the instructions for how our cells function. We usually look like our parents
because they are the source of our DNA. However, DNA affects more than how we look.
It also can influence our risk for developing certain diseases, such as somefkinds
cancer.

Some genes contain instructions for controlling when cells grow and divide. Gahes t
promote cell division are callezhcogenesGenes that slow down cell division or cause
cells to die at the right time are callesnor suppressor geneSancers can be caused by
DNA changes that turn on oncogenes or turn off tumor suppressor genes.

Inherited gene changes

Some people inherit DNA mutations (changes) from their parents thatygreadase
their risk for developing certain cancers. However, inherited mutations ateonght to
cause very many lung cancers.

Still, genes do seem to play a role in some families with a history of lungrc&oce
example, some people seem to inherit a reduced ability to break down or get ridiof cert
types of cancer-causing chemicals in the body, such as those found in tobacco smoke.
This could put them at higher risk for lung cancer.

Other people may inherit faulty DNA repair mechanisms that make it nketg they

will end up with DNA changes. Every time a cell prepares to divide into 2 new tells, i
must make a new copy of its DNA. This process is not perfect, and copying errors
sometimes occur. Cells normally have repair enzymes that proofread the DNp to he
prevent this. People with repair enzymes that don't work as well might be égpecia
vulnerable to cancer-causing chemicals and radiation.



Researchers are developing tests that may help identify such people, bugstseseet
not yet reliable enough for routine use. For now, doctors recommend that all peogle avoi
tobacco smoke and other exposures that might increase their cancer risk.

Acquired gene changes

Gene changes related to lung cancer are usually acquired during life matharterited.
Acquired mutations in lung cells often result from being exposed to factors in the
environment, such as the cancer-causing chemicals in tobacco smoke. But some gene
changes may just be random events that sometimes happen inside a cell, without having
an external cause.

Acquired changes in certain genes, such as the p53 and Rb tumor suppressor genes, are
thought to be important in the development of small cell lung cancer. Changes in these
and other genes may also make some lung cancers likely to grow and spreaapnaiby

than others. Not all lung cancers share the same gene changes, so there arediyndoubte
changes in other genes that have not yet been found.

Can small cell lung cancer be prevented?

Not all cases of lung cancer can be prevented, but there are some ways you@an re
your risk of getting lung cancer.

The best way to reduce your risk of small cell lung cancer (and other types of lung
cancer) is not to smoke and to avoid breathing in other people's smoke. If you would like
help quitting smoking, see our documentide to Quitting Smokingr call the American
Cancer Society at 1-800-227-2345.

Radon is an important cause of lung cancer. You can reduce your exposure to radon by
having your home tested and treated, if needed. For more information, see our document,
Radon

It is also helpful to avoid being exposed to known cancer-causing chemicals, in the
workplace and elsewhere (see "What are the risk factors for smailregitancer?").
People working where these exposures are common should try to keep exposure to a
minimum when possible.

A healthy diet with lots of fruits and vegetables may also help reduce ybaf tisng
cancer. Some evidence suggests that a diet high in fruits and vegetables maytéetp pr
against lung cancer in both smokers and non-smokers. But any positive effect of fruits
and vegetables on lung cancer risk would be much less than the increased risk from
smoking.

Attempts to reduce the risk of lung cancer in current or former smokers by dieimg t
high doses of vitamins or vitamin-like drugs have not been successful so far. In fact,
some studies have found that beta-carotene, a nutrient related to vitamin A, &ppears
increase the rate of lung cancer in these people.



Some people who get lung cancer do not have any apparent risk factors. Although we
know how to prevent most lung cancers, at this time we don't know how to prevent all of
them.

Can small cell lung cancer be found early?

Usually symptoms of lung cancer do not appear until the disease is already in an
advanced, non-curable stage. Even when symptoms of lung cancer do appear, many
people may mistake them for other problems, such as an infection or long-term effect
from smoking. This may delay the diagnosis.

Some lung cancers are diagnosed early because they are found as &tesgalfay

other medical conditions. For example, lung cancer may be found by imagingtests

as a chest x-ray or chest CT scan), bronchoscopy (viewing the inside ofrluagsai

through a flexible lighted tube), or sputum cytology (microscopic examinatiol®frce
coughed up phlegm) done for other reasons in patients with heart disease, pneumonia, or
other lung conditions. A small portion of these patients do very well and may be cured of
lung cancer. Still, small cell lung cancer tends to spread very early, and saimgost |

cancers that are found early are the non-small cell type.

Does screening for lung cancer save lives?

Screening is the use of tests or exams to detect a disease in people witlpoinsyof
that disease. For example, the Pap test is used to screen for cervicalrcamreen

with no signs or symptoms of the disease. Because lung cancer usually spyeads be
the lungs before causing any symptoms, an effective screening testf@ahcer could
save many lives.

For many years, doctors have been trying to determine if the earlyideticlung

cancer can save lives. Until recently, no lung cancer screening test haghbea to
lower the risk of dying from this disease. Studies of 2 possible screening lestsx-cay
and sputum cytology, did find that these tests detected lung cancers ay atagg;| but
neither test helped patients live longer. For this reason, major medical otigasireave
not recommended routine screening with these tests for the general publin toreve
people at increased risk, such as smokers. Recently, though, a different lung cancer
screening test has been shown to help lower the risk of dying from this disease.

L ow-dose spiral CT

A type of CT scan known as low-dose spiral CT (or helical CT) has shown some promise
in detecting early lung cancers in heavy smokers and former smokers. SpobH@eT

chest provides more detailed pictures than a chest x-ray and is betidireg §mall
abnormalities in the lungs. It is often used if lung cancer is suspected basedptonsym

The type of spiral CT used for lung cancer screening is dallediosebecause it uses

lower amounts of radiation than a standard chest CT. This type also does not hequire t
use of intravenous (IV) contrast dye.



The National Lung Screening Trial (NLST) is a large clinical trial doempared spiral

CT scans to chest x-rays in people at high risk of lung cancer to see if thesecald

help lower the risk of dying from lung cancer. The study included more than 50,000
people aged 55 to 74 who were current or former smokers with at least a 30 pack-year
history of smoking (equal to smoking a pack a day for 30 years, or 2 packs a day for 15
years). Former smokers must have quit within the past 15 years. People wéigghtet e

for the study if they had a prior history of lung cancer or lung cancer symptoihtheyr
needed to be on oxygen at home to help them breathe.

People in the study got either 3 spiral CT scans or 3 chest x-rays, eactapayealrhey
were then observed for several years to see how many people in each group died of lung
cancer.

The study found that people who got spiral CT had a 20% lower chance of dying from
lung cancer than those who got chest x-rays. Overall, they were 7% lessdikedyfrom
any cause than those who got chest x-rays.

Still, there are some questions that still need to be answered. For examptd,datear if
screening with spiral CT scans would have the same effect on different gfqugasple,

such as those who smoked less (or not at all) or people younger than age 55. It's also not
clear what the best screening schedule might be (how often the scans should be done,
how long they should be continued, etc.). Also, the lung cancers that were found early
were the non-small cell type, so it is not yet clear how to find smalluregldancer early.

Screening with spiral CT is also known to have some downsides that need to be
considered. One drawback of this test is that it also finds a lot of abnormalitiagrtha

out not to be cancer but that still need to be assessed to be sure. (About 1 out of 4 people
in the NLST had such a finding.) This may lead to additional tests such as CT scans, or
even more invasive tests such as needle biopsies or even surgery to remove a portion of
lung in some people. A small number of people who do not have cancer or have very
early stage cancer have died from these tests.

Spiral CT scans also expose people to a small amount of radiation with eachstésssit

than the dose from a standard CT, but it is more than the dose from a chest x-ray. Some
people who are screened may end up needing further CT scans, which is also a concern.
When done in tens of thousands of people, this radiation will cause a few people to
develop breast, lung, and thyroid cancers later on.

These factors, and others, need to be taken into account by people and their doctors who
are considering whether or not screening with spiral CT scans is righefo.

Current screening recommendations

Although the American Cancer Society has not yet developed lung canceirsgree
guidelines, it has plans to do so in the future. In the meantime, some people who are at
higher risk (and their doctors) may consider whether screening is appedir them.



While a full cancer screening guideline is being developed, the AmericaeCaoaety
has created interim guidance for people and their doctors regarding the asedokk
CT scans for the early detection of lung cancer:

» People between the ages of 55 and 74 who meet the entry criteria of the NLST (see
above) and are concerned about their risk of lung cancer may consider screening for
lung cancer. With their doctor, people interested in screening should weigh the
currently known benefits of screening with the currently known limits and risks in
order to make a shared decision as to whether they should be screened for lung
cancer.

» Doctors may choose to discuss lung cancer screening with their patients who meet
NLST entry criteria.

» For people who do not meet the NLST entry criteria (because of younger age,
smoking history, etc.), it is not clear if the possible benefits of screeningightthe
harms, so screening in these people is not recommended at this time. This is
especially the case among people with no smoking history, in whom the possible
harms are much more likely than benefits at this time. Whether people wieose ag
smoking history would have made them ineligible for the NLST should be screened
will be addressed during the guidelines development process as more data becomes
available.

» People who choose to be screened should follow the NLST protocol for annual
screening. This should be done in an organized screening program at an institution
with expertise in spiral CT screening, with access to a multidisciglteam skilled
in finding and treating abnormal lung lesions. Referring doctors should help their
patients find institutions with this expertise.

» There is always benefit to quitting smoking. Active smokers entering a luegnacg
program should be urged to enter a smoking cessation program. Screening should not
be viewed as an alternative to quitting smoking.

* For people considering screening (and their doctors), some statistich&nNh$T
may be helpful. Of the nearly 26,000 people screened by low-dose CT in the NLST,
1,060 were diagnosed with lung cancer. Screening is estimated to have prevented 88
lung cancer deaths while causing 16 deaths. Six of the 16 deaths were in patients who
ultimately were found not to have cancer.

For more detailed information on the interim guidance, please see the document
American Cancer Society Interim Guidance on Lung Cancer Screening

Even with the promising results from the NLST, people who are current smokers should
realize that the best way to avoid dying from lung cancer is to stop smoking. For help
quitting smoking, see our documéaiide to Quitting Smokingr call the American

Cancer Society at 1-800-227-2345.



How is small cell lung cancer diagnosed?

Most lung cancers are not found until they start to cause symptoms. Symptoms ca
suggest that a person may have lung cancer, but the actual diagnosis is roaélangy |
at lung cells under a microscope.

Common signs and symptoms of lung cancer

Most lung cancers do not cause any symptoms until they have spread too far to be cured,
but some people with early lung cancer do have symptoms. If you go to your doctor when
you first notice symptoms, your cancer might be diagnosed at an eadier\wten

treatment is more likely to be effective. The most common symptoms of lung eaecer

* A cough that does not go away or gets worse

» Chest pain that is often worse with deep breathing, coughing, or laughing

» Hoarseness

» Weight loss and loss of appetite

» Coughing up blood or rust-colored sputum (spit or phlegm)

* Shortness of breath

* Feeling tired or weak

* Infections such as bronchitis and pneumonia that don’t go away or keep coming back

* New onset of wheezing
When lung cancer spreads to distant organs, it may cause:

» Bone pain (like pain in the back or hips)

* Neurologic changes (such as headache, weakness or numbness of an arm or leg,
dizziness, balance problems, or seizures)

» Jaundice (yellowing of the skin and eyes)

* Lumps near the surface of the body, due to cancer spreading to the skin or to lymph
nodes (collection of immune system cells) in the neck or above the collarbone
Most of the symptoms listed above are more likely to be caused by conditions other than
lung cancer. Still, if you have any of these problems, it's important to sedgctor
right away so the cause can be found and treated, if needed.

Some lung cancers can cause a group of specific symptoms. These are oftbadias
syndromes



Horner syndrome

Cancers of the upper part of the lungs (sometimes dadadoast tumojsmay damage a
nerve that passes from the upper chest into your neck. This can cause severe shoulder
pain. Sometimes these tumors also cause a group of symptomdmated syndrome

» Drooping or weakness of one eyelid
» Having a smaller pupil (dark part in the center of the eye) in the same eye

* Reduced or absent sweating on the same side of the face
Conditions other than lung cancer can also cause Horner syndrome.

Superior vena cava syndrome

The superior vena cava (SVC) is a large vein that carries blood from the head and arms
back to the heart. It passes next to the upper part of the right lung and the lymph nodes
inside the chest. Tumors in this area may push on the SVC, which can cause the blood to
back up in the veins. This can cause swelling in the face, neck, arms, and upper chest
(sometimes with a bluish-red skin color). It can also cause headaches, djzzidess

change in consciousness if it affects the brain. While SVC syndrome can develop
gradually over time, in some cases it can become life-threatening, and neetie&beloke

right away.

Par aneoplastic syndromes

Some lung cancers may make hormone-like or other substances that enter the
bloodstream and cause problems with distant tissues and organs, even though the cancer
has not spread to those tissues or organs. These problems arparalfesbplastic
syndromesSometimes these syndromes may be the first symptoms of lung cancer.
Because the symptoms affect other organs, patients and their doctors nsusfiestt

that a disease other than lung cancer is causing them.

Some of the more common paraneoplastic syndromes associated with smatigcell |
cancer (SCLC) are:

SIADH (syndrome of inappropriate anti-diuretic hormone): In this condition, the

cancer makes a hormone (ADH) that causes the kidneys to retain wateaudds salt
levels in the blood to become very low. Symptoms of SIADH can include fatigue, loss of
appetite, muscle weakness or cramps, nausea, vomiting, restlessness, and confusion.
Without treatment, severe cases may lead to seizures and coma.

Cushing syndrome: In some cases, lung cancer cells may make ACTH, a hormone that
causes the adrenal glands to secrete cortisol. This can lead to symptonssvgeiciing

gain, easy bruising, weakness, drowsiness, and fluid retention. Cushing syndnome ca
also cause have high blood pressure and high blood sugar levels (or even diabetes).



Neurologic problems. Small cell lung cancer can sometimes cause the body's immune
system to attack parts of the nervous system, which can lead to problems. One éxampl
a muscle disorder called thambert-Eaton syndromén this syndrome, muscles around
the hips become weak. One of the first signs may be trouble getting up froimga sitt
position. Later, muscles around the shoulder may become weak. A rarer problem is
paraneoplastic cerebellar degeneratjamhich can cause loss of balance and
unsteadiness in arm and leg movement, as well as trouble speaking or swallowahg. S
cell lung cancer can also cause other nervous system problems, such as mksessyea
sensation changes, vision problems, or even changes in behavior.

Again, many of the symptoms listed above can also be caused by conditions other than
lung cancer. Still, if you have any of these problems, it's important to sedgctor
right away so the cause can be found and treated, if needed.

Medical history and physical exam

If you have signs or symptoms that suggest you might have lung cancer, your dibctor w
want to take a medical history to check for risk factors and learn more about your
symptoms. Your doctor will also examine you to look for signs of lung cancer and other
health problems.

If the results of the history and physical exam suggest you may have lung camee
involved tests will likely be done. These might include imaging tests and/orggett
biopsies of lung tissue.

Imaging tests

Imaging tests use x-rays, magnetic fields, sound waves, or radioactivenseisstio
create pictures of the inside of your body. Imaging tests may be done for a miimber
reasons both before and after a diagnosis of lung cancer, including:

* To help find a suspicious area that might be cancerous
* To learn how far cancer may have spread
» To help determine if treatment has been effective

* To look for possible signs of cancer recurrence after treatment

Chest x-ray

This is often the first test your doctor will do to look for any masses or spots amgse |
Plain x-rays of your chest can be done at imaging centers, hospitals, and sverei

doctors' offices. If the x-ray is normal, you probably don't have lung camgesdme

lung cancers may not show up on an x-ray). If something suspicious is seen, your doctor
may order more tests.



Computed tomography (CT) scan

The CT or CAT scan is a test that uses x-rays to produce detailed crossadectages

of your body. Instead of taking one picture, like a regular x-ray, a CT sctakesrmany
pictures as it rotates around you while you lie on a table. A computer then corhbses t
pictures into images of slices of the part of your body being studied. Unlike anmggul
ray, a CT scan creates detailed images of the soft tissues and orgarsniythe

Before the CT scan, you may be asked to drink a contrast solution or you may get an
injection of a contrast solution through an IV (intravenous). This helps better outline
structures in your body.

The contrast may cause some flushing (a feeling of warmth, especidig/fece). Some
people are allergic and get hives. Rarely, more serious reactions like trcaditaray or
low blood pressure can occur. Be sure to tell the doctor if you have any altardigeu
ever had a reaction to any contrast material used for x-rays.

CT scans take longer than regular x-rays, and they expose you to a small amount of
radiation. The test itself is painless, other than, perhaps, the insertion of the.lVdu

need to lie still on a table while it is being done. During the test, the table slides in a

out of the scanner, a ring-shaped machine that completely surrounds the table. You might
feel a bit confined by the ring you have to lie in while the pictures are béiag. ta

A CT scan can provide precise information about the size, shape, and position of any
tumors and can help find enlarged lymph nodes that might contain cancer that has spread
from the lung. CT scans are more sensitive (better) than routine chestin-fiageng

early lung cancers.

Most patients with SCLC will have a CT of the chest and abdomen to look at the lungs
and lymph nodes, and to look for masses in the adrenal glands, liver, and other internal
organs that may be affected by the spread of lung cancer. Some patientsendl & of

the brain to look for cancer spread, but an MRI may be done instead.

CT guided needle biopsy: In cases where a suspected area of cancer lies deep within the
body, a CT scan can be used to guide a biopsy needle precisely into the suspected area.
For this procedure, you remain on the CT scanning table, while the doctor advances a
biopsy needle through the skin and toward the mass. CT scans are repeated until the
doctors can see that the needle is within the mass. A biopsy sample is then removed and
looked at under a microscope.

Magnetic resonance imaging (MRI) scan

Like CT scans, MRI scans provide detailed images of soft tissues in the bodyRBut M
scans use radio waves and strong magnets instead of x-rays. The emeripefradio
waves is absorbed and then released in a pattern formed by the type of hedgrtdby
certain diseases. A computer translates the pattern into a very detaitpel of parts of
the body. A contrast material called gadolinium is often injected into a veireliafor
scan to better see details.



MRI scans are a little more uncomfortable than CT scans. First, they take ‘ooien

up to an hour. Second, you have to lie inside a narrow tube, which is confining and can
upset people with claustrophobia (a fear of enclosed spaces). Special, “open” MRI
machines can sometimes help with this if needed, although the images may not be as
sharp in some cases. MRI machines make buzzing and clicking noises that yimdmay
disturbing. Some centers provide earplugs to help block this noise out.

Most patients with SCLC will have an MRI scan to look for possible cancer spread to the
brain, although a CT scan may be used instead. MRI may also be used to look for
possible spread to the spinal cord if the patients have certain symptoms.

Positron emission tomography (PET) scan

For a PET scan, a form of radioactive sugar (known as fluorodeoxyglucose or FDG) is
injected into the blood. The amount of radioactivity used is very low. Cancer cells in the
body are growing rapidly, so they absorb large amounts of the radioactive sugar. Af
about an hour, you will be moved onto a table in the PET scanner. You lie on the table
for about 30 minutes while a special camera creates a picture of areasadftiaitly in

the body. The picture is not finely detailed like a CT or MRI scan, but it providesihelpf
information about your whole body.

This can be a very important test if you appear to have early stdguai{ed) SCLC.

Your doctor can use this test to see if the cancer has spread to lymph nodes or other
organs, which can help determine your treatment options. A PET scan can also be helpful
in getting a better idea whether an abnormal area on your chest x-rderoagcer.

PET scans are also useful if your doctor thinks the cancer may have spread ot does
know where. It can reveal spread of cancer to the liver, bones, adrenal glandss or som
other organs. It is not as useful for looking at the brain, since all brain celddatsef
glucose.

Some machines are able to perform both a PET and CT scan at the same timé& (PET/C
scan). This lets the doctor compare areas of higher radioactivity on the FEhavit

more detailed appearance of that area on the CT. This is the type of PET nmogsedte

in SCLC patients.

Bone scan

A bone scan can help show if a cancer has metastasized (spread) to the bones. For thi
test, a small amount of low-level radioactive material is injected into a vein
(intravenously, or IV). The substance settles in areas of bone changes throughout the
entire skeleton over the course of a couple of hours. You then lie on a table for about 30
minutes while a special camera detects the radioactivity and ceggitesire of your

skeleton.

Areas of active bone changes appear as "hot spots” on your skeleton — that igaittey at
the radioactivity. These areas may suggest the presence of metastaic loat arthritis
or other bone diseases can also cause the same pattern. To distinguish among these



conditions, your cancer care team may use other imaging tests such as giayglerx
MRI scans to get a better look at the areas that light up, or they may even take biopsy
samples of the bone.

Bone scans are done mainly when there is reason to think the cancer may have spread to
the bones (because of symptoms such as bone pain) and other test results aren't clear
PET scans can usually show the spread of cancer to bones, so bone scans angn't usuall
needed if a PET scan has already been done.

Other tests to diagnose lung cancer and its spread

Bronchoscopy

This test may be used to find a lung tumor or to take a sample of a tumor to see if it is
cancer. For this exam, a lighted, flexible fiber-optic tube (bronchoscope) exdpass
through your mouth or nose and down into the windpipe and bronchi. The mouth and
throat are sprayed first with a numbing medicine. You may also be givenimeedic
through an intravenous (IV) line to make you feel relaxed.

Bronchoscopy can help the doctor find some tumors or blockages in the larger airways of
the lungs. At the same time, small instruments can be passed down the bronchoscope to
take biopsies (samples of tissue). The doctor can also sample cells from theflihiag
airways with a small brush (bronchial brushing) or by rinsing the airwaisstgrile

saltwater (bronchial washing). These tissue and cell samples are thesthdbokeler a
microscope.

Endobronchial ultrasound

Ultrasound is a type of imaging test that uses sound waves to create pictheemside

of your body. For this test, a small, microphone-like instrument called a transuioite
sound waves and picks up the echoes as they bounce off body tissues. The echoes are
converted by a computer into a black and white image on a computer screen.

For endobronchial ultrasound, a bronchoscope is fitted with an ultrasound transducer at
its tip and is passed down into the windpipe. This is done with numbing medicine (local
anesthesia) and light sedation.

The transducer can be pointed in different directions to look at lymph nodes and other
structures in the mediastinum (the area between the lungs). If suspiciaiésantaas

enlarged lymph nodes) are seen on the ultrasound, a hollow needle can be passed through
the bronchoscope to get biopsy samples of them. The samples are then sent to a lab to be
looked at under a microscope.

This test may be used if the doctor is considering surgery as a part oetrgatimich is
not often the case for small cell lung cancer. It is much more useful in stagingnathn-s
cell lung cancer.



Endoscopic esophageal ultrasound

This technique is similar to endobronchial ultrasound, except the doctor passes an
endoscope (a lighted, flexible scope) down the throat and into the esophagus (the tube
connecting the throat to the stomach). This is done with numbing medicine (local
anesthesia) and light sedation.

The esophagus lies just behind the windpipe and is close to some lymph nodes inside the
chest to which lung cancer may spread. Ultrasound images taken from inside the
esophagus can help find large lymph nodes inside the chest that might contain lung
cancer. If enlarged lymph nodes are seen on the ultrasound, a hollow needle can be
passed through the endoscope to get biopsy samples of them. The samples are then sent
to a lab to be looked at under a microscope.

This test may be used if the doctor is considering surgery as a part of treathelnts
not often the case for small cell lung cancer. It is much more useful in staginghathn-s
cell lung cancer.

M ediastinoscopy and mediastinotomy

These procedures may be done to look more directly at and get samples from the
structures in the mediastinum (the area between the lungs). They are done intamgopera
room while you are under general anesthesia (in a deep sleep). The mainakffere
between the two is in the location and size of the incision. These tests are noteaxften us
for cases of small cell lung cancer. They are much more useful in steagirgmall cell

lung cancer.

Mediastinoscopy: A small cut is made in the front of the neck and a thin, hollow, lighted
tube is inserted behind the sternum (breast bone) and in front of the windpipe to look at
the area. Special instruments can be passed through this tube to take tissueflamples
the lymph nodes along the windpipe and the major bronchial tube areas. Looking at the
samples under a microscope can show whether cancer cells are present.

Mediastinotomy: The surgeon makes a slightly larger incision (usually about 2 inches
long) between the second and third ribs next to the breast bone. This allows the surgeon
to reach lymph nodes that cannot be reached by mediastinoscopy.

Thoracentesis

Thoracentesis is done to relieve symptoms caused by a buildup of fluid around the lungs
(pleural effusion) and to see if this fluid buildup is caused by cancer spreading to the
lining of the lungs (pleura). The buildup might also be caused by other conditions, such
as heart failure or an infection.

For this procedure, the skin is numbed and a hollow needle is inserted between the ribs to
drain the fluid. (In a similar test callgebricardiocentesisfluid is removed from within
the sac around the heart.) The fluid is checked under a microscope to look for cancer



cells. Chemical tests of the fluid are also sometimes useful in telliredignant
(cancerous) pleural effusion from a benign (non-cancerous) one.

If a malignant pleural effusion has been diagnosed, thoracentesis may bedrépeate
remove more fluid. Fluid build-up can keep the lungs from filling with air, so
thoracentesis can help the patient breathe better.

Thoracoscopy

This procedure can be done to find out if cancer has spread to the space between the
lungs and the chest wall, or to the linings of these spaces. It can also be usquld¢o sam
tumors on the outer parts of the lungs as well as nearby lymph nodes and fluid, and to
assess whether a tumor is growing into nearby tissues or organs. This procedtre |
often done just to diagnose lung cancer, unless other tests such as needle biopsies are
unable to get sufficient samples for the diagnosis. It may be done to see ifdbelan
spread to the pleura (the membrane around the lung).

Thoracoscopy is done in an operating room while you are under general andgtleesi

deep sleep). A small cut (incision) is made in the side of the chest wall. (B@wnatiore

than one cut is made.) The doctor then inserts a thin, lighted tube with a small video
camera on the end through the incision to view the space between the lungs and the chest
wall. Using this, the doctor can see potential cancer deposits on the lining of the lung or
chest wall and remove small pieces of the tissue to be looked at under the microscope.
(When certain areas can't be reached with thoracoscopy, the surgeon maymakel &

larger incision in the chest wall, known atharacotomy)

Thoracoscopy can also be used as part of the treatment to remove part of a lureg in som
early-stage lung cancers. This type of operation, known as video-assistetctborgery
(VATS), is described in more detail in the "Surgery" section. Because susgesyoften

part of the treatment of SCLC, this test isn’t often needed.

Bone marrow aspiration and biopsy

These tests are done to look for spread of the cancer into the bone marrow. Bone marrow
is where new blood cells are made and is found inside certain bones. Theseytdss ma
done in patients thought to have limited stage small cell lung cancer but who have blood
test results suggesting the cancer may have reached the bone marrow.

The two tests are usually done at the same time. The samples are moskeftérota
the back of the pelvic (hip) bone.

In bone marrovaspiration you lie on a table (either on your side or on your belly). The
skin over the hip is cleaned. Then the skin and the surface of the bone are numbed with
local anesthetic, which may cause a brief stinging or burning sensation. A tlow hol
needle is then inserted into the bone, and a syringe is used to suck out a small amount of
liquid bone marrow (about 1 teaspoon). Even with the anesthetic, most patients still have
some brief pain when the marrow is removed.



A bone marrovbiopsyis usually done just after the aspiration. A small piece of bone and
marrow is removed with a slightly larger needle that is twisted as it ieegudown into

the bone. The biopsy will likely also cause some brief pain. Once the biopsy is done,
pressure will be applied to the site to help stop any bleeding.

Sampling tissues and cells

Symptoms and the results of imaging tests may strongly suggest thathogg is
present, but the actual diagnosis of lung cancer is made by looking at lungndelisa
microscope.

The cells can be obtained from lung secretions (phlegm), or the cells can be removed
from a suspicious area (known as a biopsy). One or more of the tests below may be use
to find out if a lung mass seen on imaging tests is indeed lung cancer. Thesartedt®

be used to tell the exact type of lung cancer you have and to help determine thow fa
may have spread.

A pathologist, a doctor who uses lab tests to diagnose diseases such as dafom(, wi

at the cells under a microscope. The results will be described in a patholodywyocir

is usually available within about a week. If you have any questions about your pathology
results or any diagnostic tests, talk to your doctor. If needed, you can gehd se

opinion of your pathology report by having your tissue samples sent to a pathologist at
another lab recommended by your doctor.

Sputum cytology

For this test, a sample of sputum (mucus you cough up from the lungs) is looked at under
a microscope to see if cancer cells are present. The best way to do thig eaidyge
morning samples from you 3 days in a row.

Fine needle aspiration (FNA) biopsy

A needle biopsy can often be used to get a small sample of cells from a suspi@ous are
For this test, the skin on the chest wall where the needle is to be inserted muaydsel

with local anesthesia. The doctor then guides a thin, hollow needle into the deea whi
looking at your lungs with either fluoroscopy (which is like an x-ray, but the insage
shown on a screen rather than on film) or CT scans. Unlike fluoroscopy, CT doesn't
provide a continuous picture, so the needle is inserted toward the mass, a CT image is
taken, and the direction of the needle is guided based on the image. This is repmated a f
times until the needle is within the mass.

A small sample of the mass is then sucked into a syringe and sent to a labf ighere i
looked at under the microscope to see if cancer cells are present. (In scné teese
diagnosis isn't clear based on the FNA biopsy, a larger needle may be used toaemove
slightly bigger piece of lung tissue. This is known @@ needle biopsy



A needle biopsy may be useful for getting samples from tumors in the outer portions of
the lungs, where other tests such as bronchoscopy (described below) may not be as
helpful.

A possible complication of this procedure is that air may leak out of the lung at the
biopsy site and into the space between the lung and the chest wall. This can taxfse pa
the lung to collapse and may cause trouble breathing. This complication, called a
pneumothoraxoften gets better without any treatment. If not, it is treated by putting a
small tube into the chest space and sucking out the air over a day or two, after which it
usually heals on its own.

An FNA biopsy may also be done to take samples of lymph nodes around the trachea
(windpipe) and bronchi (the larger airways leading into the lungs). This can be done
during a bronchoscopy (described in the previous section). A thin, hollow needle is
inserted through the end of the bronchoscope and through the wall of the trachea or
bronchus to sample the nearby lymph nodes. This procedure is cabedtaacheal

FNA or transbronchial FNAand is most accurate when guided by endobronchial
ultrasound as described in the previous section.

Lab tests of biopsy and other samples

Samples that have been collected during biopsies or other tests are sent to aypatholog
lab. There, a doctor views the samples under a microscope to find out if they contain
cancer and if so, what type of cancer it is. Special tests may be needed tdtbelp be
classify the cancer. Cancers from other organs can spread to the lengsylimportant

to find out where the cancer started, because treatment is different dependiadgympe t

of cancer.

| mmunohistochemistry

For this test, very thin slices of the sample are attached to glass mpgadices. The
samples are then treated with special proteins (antibodies) designedhaattato a

specific substance found in certain cancer cells. If the patient's caamtams that
substance, the antibody will attach to the cells. Chemicals are then added so that
antibodies attached to the cells change color. The doctor who views the sample under a
microscope can see this color change.

Blood tests

Blood tests are not used to diagnose lung cancer, but they are often done to get a sense of
a person's overall health and to help tell if cancer may have spread to other area

Prior to surgery, blood tests can help tell if a person is healthy enough to have an
operation.

A complete blood count (CBC) determines whether your blood has normal numbers of
various cell types. For example, it can show if you are anemic (have a lowmoimée
blood cells), if you may have trouble with bleeding (due to a low number of blood



platelets), or if you are at increased risk for infections (due to a low number ef whit
blood cells). This test will be repeated regularly if you are treated Wwiimatherapy,
because these drugs can affect blood-forming cells of the bone marrow.

Blood chemistry tests can help spot abnormalities in some of your organs, such as the

liver or kidneys. For example, if cancer has spread to the liver and bones, it may cause
abnormal levels of certain chemicals in the blood, such as a higher than normal level of
lactate dehydrogenase (LDH).

Pulmonary function tests

Pulmonary function tests (PFTs) may be done after lung cancer is diagnosetdw see
well your lungs are working. They are generally only needed if surget imégan

option in treating the cancer. Since surgery is rarely used to treat shnalhgecancer,
these tests are not often done for patients known to have small cell lung cancer..

There are different types of PFTs, but they all basically involve hawadseathe in and
out through a tube that is connected to different machines.

How is small cell lung cancer staged?

Staging is the process of finding out how far a cancer has spread. Youetreatrd
prognosis (outlook) depend, to a large extent, on the cancer's stage. There dye?actual
types of staging.

» Theclinical stageis based on the results of the physical exam, biopsies, and imaging
tests (CT scan, chest x-ray, PET scan, etc.), which are described irtithe "$¢éaw
is small cell lung cancer diagnosed?"

* If you have surgery, your doctor can also determipathologic stagewhich is
based on the same factors as the clinical stage, plus what is found as a tksult of
surgery.
The clinical and pathologic stages may be different in some cases. For ex@gmplg
surgery the doctor may find cancer in an area that did not show up on imaging tests,
which might give the cancer a more advanced pathologic stage.

Because most patients with small cell lung cancer do not have surgerynite slage
is most often used when describing the extent of this cancer. However, when it is
available, the pathologic stage is likely to be more accurate than thalditaige, as it
uses the additional information obtained at surgery.

A staging system is a standard way for the cancer care team to szennoav large a
cancer is and how far it has spread. There are 2 staging systems theatsad b
describe the extent of spread of small cell lung cancer (SCLC).



Limited and extensive stage

For treatment purposes, most doctors prefer the 2-stage system that divileslsma
lung cancers into limited stage and extensive stage. The stage of madmasaot change
over time, even if the cancer progresses. A cancer that comes back ds spsd

referred to by the stage it was given when it was first found and diagnosed, only
information about the current extent of the cancer is added. A person keeps the same
diagnosis stage, but more information is added to the diagnosis to explain the current
disease status.

Limited stagausually means that the cancer is only in one side of the chest (called a
hemithorax). This can include one lung and the lymph nodes on the same side of the
chest. Lymph nodes above the collarbariavicle) are included in limited stage as long
as they are on the same side of the chest as the cancer. Some doctors alslynmatude
nodes at the center of the chese(iastinal lymph nodesven when they are closer to
the other side of the chest. What is important is that the cancer is coofime@rtea that

is small enough to be treated with radiation therapy in one “port.”

Extensive stages used to describe cancers that have spread to the other lung, to lymph
nodes on the other side of the chest, or to distant organs (including the bone marrow).
Many doctors consider small cell lung cancer that has spread to the fluid arownththe |
to be extensive stage as well. About 2 out of 3 people with small cell lung caneer hav
extensive disease when their cancer is first found.

Small cell lung cancer is often staged in this way because it helpatgepatients who
may benefit from more aggressive treatments such as chemotherapy comtiined w
radiation therapy to try to cure the cancer (limited stage) from tbosehbm these
treatments aren't likely to cure the cancer (extensive stage).

The TNM staging system

A more formal system to describe the growth and spread of lung cancer is ¢hieakm

Joint Committee on Cancer (AJCTNM staging system. This system is used more often
for non-small cell lung cancer. It is used less often for SCLC, mainly betraas@ent
options don't vary much between these detailed stages. The TNM system is based on 3
key pieces of information:

* T indicates the size of the main (primary) tumor and whether it has grown inty nearb
areas.

* N describes the spread of cancer to nearby (regional) lymph nodes. Lymph nodes are
small bean-shaped collections of immune system cells that help fightonfecti
Cancers often spread to the lymph nodes before going to other parts of the body.

* M indicates whether the cancer has spread (metastasized) to other orbarizootyt
(The most common sites are the brain, bones, adrenal glands, liver, kidneys, and the
other lung.)



Numbers or letters appear after T, N, and M to provide more details about eacle of thes
factors. The numbers 0 through 4 indicate increasing severity. The letterns hcaanot
be assessed because the information is not available."

The TNM staging system is complex and can be difficult for patients (and even some
doctors) to understand. If you have any questions about the stage of your canamur ask y
doctor to explain it to you.

T categoriesfor lung cancer

TX: The main (primary) tumor can't be assessed, or cancer cells wernsgatum
cytology but no tumor can be found.

TO: There is no evidence of a primary tumor.

Tis: Cancer is found only in the top layers of cells lining the air passages. It has not
grown into deeper lung tissues. This is also knowraasnoma in situ

T1: The tumor is no larger than 3 cm (slightly less than 1% inches) across, has not
reached the membranes that surround the lungs (visceral pleura), and doestbieaffe
main branches of the bronchi.

If the tumor is 2 cm (about 4/5 of an inch) or less across, it is cBlladIf the tumor is
larger than 2 cm but not larger than 3 cm across, it is callbd

T2: The tumor has 1 or more of the following features:
* It is between 3 cm and 7 cm across (larger than 3 cm but not larger than 7 cm).

* It involves a main bronchus, but is not closer than 2 cm (about % inch) to the carina
(the point where the windpipe splits into the left and right main bronchi).

* It has grown into the membranes that surround the lungs (visceral pleura).

» The tumor partially clogs the airways, but this has not caused the entire lung to
collapse or develop pneumonia.
If the tumor is 5 cm or less across, it is calléth. If the tumor is larger than 5 cm across
(but not larger than 7 cm), it is callé@b.

T3: The tumor has 1 or more of the following features:
* Itis larger than 7 cm across.

* It has grown into the chest wall, the breathing muscle that separatesshéainehe
abdomen (diaphragm), the membranes surrounding the space between the two lungs
(mediastinal pleura), or membranes of the sac surrounding the heart (parietal
pericardium).

* It invades a main bronchus and is closer than 2 cm (about % inch) to the carina, but it
does not involve the carina itself.



* It has grown into the airways enough to cause an entire lung to collapse or to cause
pneumonia in the entire lung.

» Two or more separate tumor nodules are present in the same lobe of a lung
T4: The cancer has 1 or more of the following features:

» A tumor of any size has grown into the space between the lungs (mediastinum), the
heart, the large blood vessels near the heart (such as the aorta), the windpipe
(trachea), the tube connecting the throat to the stomach (esophagus), the backbone, or
the carina.

» Two or more separate tumor nodules are present in different lobes of the same lung.

N categoriesfor lung cancer

NX: Nearby lymph nodes cannot be assessed.
NO: There is no spread to nearby lymph nodes.

N1: The cancer has spread to lymph nodes within the lung and/or around the area where
the bronchus enters the lung (hilar lymph nodes). Affected lymph nodes are on the same
side as the primary tumor.

N2: The cancer has spread to lymph nodes around the carina (the point where the
windpipe splits into the left and right bronchi) or in the space between the lungs
(mediastinum). Affected lymph nodes are on the same side as the primary tumor.

N3: The cancer has spread to lymph nodes near the collarbone on either side, and/or
spread to hilar or mediastinal lymph nodes on the side opposite the primary tumor.

M categoriesfor lung cancer

MO: No spread to distant organs or areas. This includes the other lung, lymph nodes
further away than those mentioned in the N stages above, and other organs or tissues such
as the liver, bones, or brain.

M l1a: Any of the following:
» The cancer has spread to the other lung

» Cancer cells are found in the fluid around the lung (called a malignant pleural
effusion)

» cancer cells are found in the fluid around the heart (called a malignant paticardi
effusion)

M1b: The cancer has spread to distant lymph nodes or to other organs such as the liver,
bones, or brain.



Stage grouping for lung cancer

Once the T, N, and M categories have been assigned, this information is combined to
assign an overall stage of O, I, II, lll, or IV. This process is called gfaggping. Some
stages are subdivided into A and B. The stages identify cancers that hamara si
prognosis. Patients with lower stage numbers tend to have a better prognosis.

Occult cancer

TX, NO, MO: Cancer cells are seen in a sample of sputum or other lung fluids, but the
cancer isn't found with other tests, so its location can't be determined.

Stage 0

Tis, NO, MO: The cancer is found only in the top layers of cells lining the air passages. It
has not invaded deeper into other lung tissues and has not spread to lymph nodes or
distant sites.

StagelA

T1a/T1b, NO, MO: The cancer is no larger than 3 cm across, has not reached the
membranes that surround the lungs, and does not affect the main branches of the bronchi.
It has not spread to lymph nodes or distant sites.

Stage B
T2a, NO, MO: The cancer has 1 or more of the following features:

» The main tumor is between 3 and 5 cm across (larger than 3 cm but not larger than 5
cm).

» The tumor has grown into a main bronchus, but is not within 2 cm of the carina (and
it is not larger than 5 cm).

» The tumor has grown into the visceral pleura (the membranes surrounding the lungs)
and is not larger than 5 cm.

» The tumor is partially clogging the airways (and is not larger than 5 cm).
The cancer has not spread to lymph nodes or distant sites.

StagellA
There are 3 main combinations of categories that make up this stage

T1a/T1b, N1, MO: The cancer is no larger than 3 cm across, has not grown into the
membranes that surround the lungs, and does not affect the main branches of the bronchi.
It has spread to lymph nodes within the lung and/or around the area where the bronchus
enters the lung (hilar lymph nodes). These lymph nodes are on the same side as the
cancer. It has not spread to distant sites.

OR



T2a, N1, MO: The cancer has 1 or more of the following features:

» The main tumor is between 3 and 5 cm across (larger than 3 cm but not larger than 5
cm).

» The tumor involves a main bronchus, but is not within 2 cm of the carina (and it is not
larger than 5 cm).

» The tumor has grown into the visceral pleura (the membranes surrounding the lungs)
and is not larger than 5 cm.

» The tumor is partially clogging the airways (and is not larger than 5 cm).

The cancer has also spread to lymph nodes within the lung and/or around the area where
the bronchus enters the lung (hilar lymph nodes). These lymph nodes are on the same
side as the cancer. It has not spread to distant sites.

OR
T2b, NO, MO: The cancer has 1 or more of the following features:

» The main tumor is between 5 and 7 cm across (larger than 5 cm but not larger than 7
cm).

» The tumor has grown into a main bronchus, but is not within 2 cm of the carina (and
it is between 5 and 7 cm across).

» The tumor has grown into the visceral pleura (the membranes surrounding the lungs)
and is between 5 and 7 cm across.

» The tumor is partially clogging the airways (and is between 5 and 7 cm across)
The cancer has not spread to lymph nodes or distant sites.

StagelIB
There are 2 combinations of categories that make up this stage.
T2b, N1, MO: The cancer has 1 or more of the following features:

* The main tumor is between 5 and 7 cm across (larger than 5 cm but not larger than 7
cm).

» The tumor has grown into a main bronchus, but is not within 2 cm of the carina (and
it is between 5 and 7 cm across).

» The tumor has grown into the visceral pleura (the membranes surrounding the lungs)
and is between 5 and 7 cm across.

» The cancer is partially clogging the airways (and is between 5 and 7 cm)across

It has also spread to lymph nodes within the lung and/or around the area where the
bronchus enters the lung (hilar lymph nodes). These lymph nodes are on the same side as
the cancer. It has not spread to distant sites.



OR

T3, NO, MO: The main tumor has 1 or more of the following features:
* Itis larger than 7 cm across.

* It has grown into the chest wall, the breathing muscle that separatesshéainehe
abdomen (diaphragm), the membranes surrounding the space between the lungs
(mediastinal pleura), or membranes of the sac surrounding the heart (parietal
pericardium).

* It invades a main bronchus and is closer than 2 cm (about % inch) to the carina, but it
does not involve the carina itself.

* It has grown into the airways enough to cause an entire lung to collapse or to cause
pneumonia in the entire lung.

» Two or more separate tumor nodules are present in the same lobe of a lung.
The cancer has not spread to lymph nodes or distant sites.

StagelllA
There are 3 main combinations of categories that make up this stage.

T1to T3, N2, MO: The main tumor can be any size. It has grown into the space

between the lungs (mediastinum), the heart, the large blood vessels near tfsubleart

as the aorta), the windpipe (trachea), the tube connecting the throat to the stomach
(esophagus), the backbone, or the carina. It has not spread to different lobes oéthe sam
lung.

The cancer has spread to lymph nodes around the carina (the point where the windpipe
splits into the left and right bronchi) or in the space between the lungs (mediastinum)
These lymph nodes are on the same side as the main lung tumor. The cancer has not
spread to distant sites.

OR
T3, N1, MO: The cancer has 1 or more of the following features:
* Itis larger than 7 cm across.

* It has grown into the chest wall, the breathing muscle that separatesshéainehe
abdomen (diaphragm), the membranes surrounding the space between the lungs
(mediastinal pleura), or membranes of the sac surrounding the heart (parietal
pericardium).

« It invades a main bronchus and is closer than 2 cm to the carina, but it does not
involve the carina itself.

» Two or more separate tumor nodules are present in the same lobe of a lung



* It has grown into the airways enough to cause an entire lung to collapse or to cause
pneumonia in the entire lung.

The cancer has also spread to lymph nodes within the lung and/or around the area where
the bronchus enters the lung (hilar lymph nodes). These lymph nodes are on the same
side as the cancer. It has not spread to distant sites.

OR
T4, NOor N1, MO: The cancer has 1 or more of the following features:

» A tumor of any size has grown into the space between the lungs (mediastinum), the
heart, the large blood vessels near the heart (such as the aorta), the windpipe
(trachea), the tube connecting the throat to the stomach (esophagus), the backbone, or
the carina.

» Two or more separate tumor nodules are present in different lobes of the same lung.

It may or may not have spread to lymph nodes within the lung and/or around the area
where the bronchus enters the lung (hilar lymph nodes). Any affected lymph nodas are
the same side as the cancer. It has not spread to distant sites.

StagellIB
There are 2 combinations of categories that make up this stage.

Any T, N3, M0O: The cancer can be of any size. It may or may not have grown into
nearby structures or caused pneumonia or lung collapse. It has spread to lymph nodes
near the collarbone on either side, and/or has spread to hilar or mediastinal lymph nodes
on the side opposite the primary tumor. The cancer has not spread to distant sites.

OR
T4, N2, M0O: The cancer has 1 or more of the following features:

» A tumor of any size has grown into the space between the lungs (mediastinum), the
heart, the large blood vessels near the heart (such as the aorta), the windpipe
(trachea), the tube connecting the throat to the stomach (esophagus), the backbone, or
the carina.

» Two or more separate tumor nodules are present in the different lobes of the same
lung.

The cancer has also spread to lymph nodes around the carina (the point where the
windpipe splits into the left and right bronchi) or in the space between the lungs
(mediastinum). Affected lymph nodes are on the same side as the main lung tina®r. It
not spread to distant sites.

Stage 1V

There are 2 combinations of categories that make up this stage.



Any T, any N, M1a: The cancer can be any size and may or may not have grown into
nearby structures or reached nearby lymph nodes. In addition, any of therfglisw
true:

» The cancer has spread to the other lung

» Cancer cells are found in the fluid around the lung (called a malignant pleural
effusion)

» cancer cells are found in the fluid around the heart (called a malignant paticardi
effusion)

OR

Any T, any N, M1b: The cancer can be any size and may or may not have grown into
nearby structures or reached nearby lymph nodes. It has spread to dispdnhbgas or
to other organs such as the liver, bones, or brain.

Small cell lung cancer survival rates by stage

Survival rates are often used by doctors as a standard way of discussisgréspe

prognosis (outlook). Some patients may want to know the survival statistics for people in
similar situations, while others may not find the numbers helpful, or may even not want
to know them. If you do not want to know them, stop reading here and skip to the next
section.

The 5-year survival rate refers to the percentage of patients whet lvasts years after
their cancer is diagnosed. Of course, many of these people live longer thas.5 yea

To get 5-year survival rates, doctors look at people who were treated at least &g
Improvements in treatment since then may result in a more favorable outlook for people
now being diagnosed with small cell lung cancer.

Five-yearrelative survival rates (such as the numbers below) compare the survival rates
for patients with the cancer to those of people without the cancer. This is aMastter
see the impact of cancer on survival.

Survival rates are often based on previous outcomes of large numbers of people who had
the disease, but they cannot predict what will happen to any particular person. Knowing
the type and the stage of a person's cancer is important in estimatirautioek. But

many other factors may also affect a person's outlook, such as how well tee canc
responds to treatment and a person's overall health. Even when taking these otiser fact
into account, survival rates are at best rough estimates. Your doctor cam tedw the
numbers below may apply to you.

The numbers below are relative survival rates calculated from the NatianedIC
Institute's Surveillance, Epidemiology, and End Results (SEER) database, based on
people who were diagnosed with small cell lung cancer between 1988 and 2001.



These survival rates are based on the TNM staging system in use at the tochehashi
since been modified slightly for the latest version. Because of this, the survivalrsumbe
may be slightly different for the latest staging system.

Stage | 5-year Relative Survival Rate
I 31%

I 19%

[l 8%

v 2%

How is small cell lung cancer treated?

This information represents the views of the dactord nurses serving on the American Cancer S¢xiety
Cancer Information Database Editorial Board. Thesmws 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, togethiér your doctor.

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

The next few sections describe the various types of treatments used facedhhaig
cancer. This is followed by a description of the most common approaches used for these
cancers based on the stage of the cancer.

Making treatment decisions for small cell lung cancer

Depending on the stage of the disease and other factors, the main treatmenfaptions
people with small cell lung cancer (SCLC) include:

» Surgery
* Radiation therapy

* Chemotherapy

If you have small cell lung cancer, you will probably get chemotherapmuifie healthy
enough. If you have limited stage disease, radiation therapy and — rarely — suagery
be options as well.

After the cancer is found and staged, your cancer care team will discugeseabonent
options with you. It is important to take time and think about all of your possible choices



In choosing a treatment plan, one of the most important factors to consider igéhefsta
the cancer. For this reason, it is very important that your doctor order allthadeded
to determine the cancer's stage.

Other factors to consider include your overall health, the likely side etittis

treatment, and the probability of curing the disease, extending life, arimglie

symptoms. Age alone should not be a barrier to treatment. Older people can benefit from
treatment as much as younger people as long as their general health is good.

You may have different types of doctors on your treatment team, depending omgéhe sta
of your cancer and your treatment options. These doctors may include:

* A medical oncologist: a doctor who treats cancer with medicines such as
chemotherapy.

* A pulmonologist: a doctor who specializes in medical treatment of diseases of the
lungs.

* A radiation oncologist: a doctor who treats cancer with radiation therapy.

* A thoracic surgeon: a doctor who treats diseases in the lungs and chest with surgery.

Many other specialists may be involved in your care as well, including nurse
practitioners, nurses, respiratory therapists, social workers, and otliergnegessionals.

Small-cell lung cancer surgery

Surgery is rarely used as the main form of treatment in small cell luogrog8CLC).
Occasionally (fewer than 1 out of 20 cases), the cancer is found as only onedbcaliz
tumor nodule, with no spread to lymph nodes or other organs. Surgery may be an option
usually followed by additional treatment (chemotherapy, often with radiitErapy).

If your doctor thinks the lung cancer can be treated with surgery, pulmonaryfuncti
tests will be done first to determine whether you will have enough healthy $gng i
remaining after surgery. Other tests will check the function of your hedudtaer organs
to be sure you're healthy enough for surgery.

Because more advanced stage lung cancers are not helped by surgetgcyauwill

also want to make sure the cancer hasn't already spread to the lymph nodes bet
lungs. This can be done before surgery with mediastinoscopy or with some of the othe
techniques described in the section "How is small cell lung cancer diagnosed?"

Typesof lung surgery

Several different operations can be used to treat lung cancers. These opexqtivas
general anesthesia (where you are in a deep sleep) and a surgical imetween the
ribs in the side of the chest (calletharacotomy.

* Pneumonectomy: an entire lung is removed.



» Lobectomy: a section (lobe) of the lung is removed.
» Segmentectomy or wedge resection: part of a lobe is removed.

* Sleeve resection: a section of a large airway is removed and the lungasheadtt

In general, lobectomy is the preferred operation for small cell lung caneatesd with
surgery.

With any of these operations, nearby lymph nodes are also removed to look for possible
spread of the cancer.

You will generally need to spend about a week in the hospital after the surgery.

Video-assisted thoracic surgery: Some doctors now treat some early stage lung cancers
near the outside of the lung with a procedure called video-assisted thoracrg surge
(VATS), which is less invasive than a thoracotomy.

During this operation, a thin, hollow tube with a tiny video camera on the end is placed
through a small hole in the side of the chest to help the surgeon see the chest cavity on a
TV monitor. One or two other small holes are created in the skin, and long instruments
passed though these holes are used to cut away the tumor. One of the incisions may need
to be enlarged to remove the lung specimen. Usually, only small incisions ard,rseede

there is a little less pain after the surgery and a shorter hospital stdly, asuand 4 to 5

days.

Most experts recommend that only tumors smaller than 3 to 4 centimeters (about 1 %2
inches) near the outside of the lung be removed this way. The cure rate atergary
seems to be the same as with older techniques. But it is important that tloe siege
experienced with this procedure since it requires a great deal of tecskailcal

Possiblerisks and side effects of lung surgery

Possible complications during and soon after surgery depend on the extent of the surgery
and a person's health beforehand. Serious complications can include excessing,bleedi
wound infections, and pneumonia. While it is rare, in some cases people may not survive
the surgery, which is why it is very important that surgeons select patiegifisligar

Surgery for lung cancer is a major operation, and recovering from the operatealyypi
takes weeks to months. The surgeon must spread ribs to get to the lung when doing a
thoracotomy, so the incision will hurt for some time after surgery. Your gctivi be
limited for at least a month.

If your lungs are in good condition (other than the presence of the cancer) you can
usually return to normal activities after some time if a lobe or even ae &mig has

been removed. If you also have non-cancerous lung diseases such as emphysema or
chronic bronchitis (which are common among heavy smokers), you may become short of
breath with activities after surgery.



Surgery and other techniquesto relieve symptoms of SCLC

In some cases, surgery (or other localized techniques) may be used toateletre
symptoms of the cancer (as opposed to trying to remove all of the cancer). mplegxa
tumors can sometimes grow into airways, blocking them and causing problems such as
pneumonia or shortness of breath. Treatments such as laser surgery can be used to reli
the blockage in the airway. This is done using a special type of laser on the end of a
bronchoscope to destroy the tumor cells. A bronchoscope may also be used to place a
metal or silicone tube (calledsten) in the airway after treatment to help keep it open.
Other techniques like radiation therapy (described in the "Radiation tHesegiion)

may also be used.

Sometimes fluid can build up in the chest cavity outside 