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Chapter 1
Introduction

Lynn A. Gloeckler Ries, Marie-Josephe D. Horner, and
John L. Young, Jr.

INTRODUCTION

The Surveillance, Epidemiology, and End Results (SEER)
Program of the National Cancer Institute (NCI) has devoted
this monograph to examining cancer survival by patient
and tumor characteristics for cancers diagnosed during the
period 1988-2001. The analyses focus on cancer survival
in adults aged 20 years and older, with the exceptions of
acute lymphoblastic leukemia (all ages), placenta (ages
15+), and Hodgkin lymphoma (ages 15+). This chapter
describes the sources of the data and the methods used. It
also provides a summary of the results. Each subsequent
chapter focuses on a distinct anatomical site and associ-
ated histologies.

DATA SOURCES

Surveillance, Epidemiology, and End Results
(SEER) Program

The Surveillance, Epidemiology, and End Results (SEER)
Program was established in 1973 as part of the National
Cancer Institute (NCI). A sequel to two earlier NCI ini-
tiatives (the End Results Program and the Third National

Cancer Survey), the SEER Program has evolved in re-
sponse to the mandate of the National Cancer Act of 1971,
which requires the collection, analysis, and dissemination
of data relevant to the prevention, diagnosis, and treat-
ment of cancer. The SEER Program (http://seer.cancer.
gov) collects cancer incidence, treatment, and survival
data which are used to monitor the burden of cancer on
the population of the United States. The NCI contracts
with medically-oriented nonprofit institutions, such as
universities and state health departments, to obtain data
on all in situ and invasive cancers diagnosed in residents
of the SEER geographic areas, except for basal cell and
squamous cell carcinomas of the skin and in situ cervi-
cal cancer.

The analyses in this monograph are based on data from
12 geographic areas representing approximately 14% of
the United States population: the States of Connecticut,
Iowa, New Mexico, Utah, and Hawaii; the metropolitan
areas of Detroit, Atlanta, San Francisco, San Jose, Los
Angeles, and Seattle; and ten counties in rural Georgia.
Cases were diagnosed during the period 1988-2001 and
followed through 2002. All registries contributed data for
diagnosis years 1988-2001, except Los Angeles, which
contributed data for 1992-2001.

Table 1.1: All Cancers: Number of Cases and Exclusions, 12 SEER Areas, 1988-2001

Number Selected/Remaining Number Excluded Reason for Exclusion/Selection
2,246,603 0 Select 1988-2001 diagnosis (Los Angeles for 1992-2001 only)
1,925,529 321,074 Select first primary only
1,901,067 24,462 Exclude death certificate only or at autopsy
1,874,432 26,635 Exclude unknown race
1,870,229 4,203 Active follow-up and exclude alive with no survival time
1,846,162 24,067 Exclude children (000-019)
1,736,210 109,952 Exclude in situ cancers for all except breast & bladder cancer
1,660,376 75,834 Exclude no or unknown microscopic confirmation
1,629,964 30,412 Exclude sarcomas
National Cancer Institute 1 SEER Survival Monograph
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Actotal of 1,629,955 primary cancers were used in analyses.
Survival rates are calculated on demographic and tumor
information. Cases of second or later primaries, cases
identified by death certificate or autopsy only, cases of
unknown race, and those alive with no follow-up were
excluded from the analysis (Table 1.1).

The SEER data are available for analyses by researchers.
See www.seer.cancer.gov for further information.

SEER*Stat Software

The SEER*Stat statistical software, a convenient, in-
tuitive mechanism for the analysis of SEER and other
cancer-related databases, was used for analyses. It is a
powerful PC tool to view individual cancer records and
to produce statistics for studying the impact of cancer
on a population. It is available at the following website:
http://seer.cancer.gov/seerstat/

Tumor Information

The SEER program collects the month and year of diag-
nosis, primary tumor site, behavior, histology, extent of
disease at diagnosis, and, starting in 1990, breast cancer
receptor status. The International Classification of Dis-
eases for Oncology, 2nd edition (ICD-O-2) (1) was the
standard reference for classifying primary site, histology,
behavior and grade. The ICD-O-2 tumor site and mor-
phology codes allow for precise coding of tumor location
(including sub-location within an organ) and histology.
For 2001 cases, the third edition of ICD-O (ICD-0O-3)
was used and all prior histology data were converted to
ICD-0-3 (2).

The histologic grade of malignant tumors is also collected:
grade I is well differentiated; grade 11 is moderately dif-
ferentiated; grade 111 is poorly differentiated, and grade
IV is undifferentiated or anaplastic (1, 2). For leukemias
and lymphomas, the grade code can reflect T-cell, B-cell,
and N-K cell phenotype.

Extent of Disease

SEER has collected extent of disease (EOD) information
on all cancers since the inception of the program. Extent
of disease information since 1988, consists of five data
items: tumor size where applicable, extension (within
the primary site or contiguous or metastatic), highest in-
volved lymph node chain, number of regional lymph nodes
found positive (with certain exceptions), and number of
regional nodes examined (with certain exceptions). The

extension and lymph node fields are specific to the site of
the primary tumor. The detail and amount of information
collected for EOD have varied over time.

Stage

Stage of disease is determined from EOD information.
In this monograph several different staging systems were
used depending on the extent of disease information avail-
able. The American Joint Committee on Cancer’s (AJCC)
Staging Manual for the third edition (3), the fifth edition
(4), and sixth edition (5) TNM: tumor size/extent (T),
node involvement (N), and distant metastases (M) and
then combines TNM into stages. Sometimes additional
information is needed such as grade.

Since 1988, the tumor extension information in EOD is
collected utilizing only one variable (except for prostate
since 1995) and is based on the best information available
on the furthest extension of the tumor. For some AJCC
schemas, there is both a clinical T and a pathologic T.
Therefore, in the conversion from EOD to AJCC, the T
information is based on a combination of clinical and
pathologic information. If there are distant metastases,
the SEER EOD conversion will be TX M1, i.e. the T
information is not recorded. Similarly, if distant nodes
are involved, the information on regional nodes is not
recorded in SEER. For many primary sites AJCC tumor
extension classifications can range from TO to T4 with
subcategories, node involvement classifications can range
from NO to N3 with subcategories, and metastasis clas-
sifications can range from MO to M1. The AJCC T, N,
and M are then combined into stage ranging from Stage
0 through Stage IV. There are some primary sites for
which there is no TNM and/or no AJCC stage. For all
cancer sites except bladder and breast, in situ lesions
were excluded from the analyses. For most cancer sites,
this means that Stage 0 is excluded, but for breast and
colon/rectum, Stage 0 includes more than in situ alone.
For colon/rectum, Stage 0 also includes cases confined
to the lamina propria with no nodes and for breast, Paget
disease with no underlying tumor.

To perform the analyses in this monograph covering data
from 1988-2001, it was necessary to achieve consistency of
the stage variable over time. Changes to EOD were made
in 1988 to be compatible with the AJCC third edition.
In 1998, some of the EOD schemas were changed to be
compatible with the fifth edition of AJCC so that SEER
EOD information could be easily converted into the TNM
staging classifications based on the fifth edition of the
AJCC Manual for Staging of Cancer. Therefore, depending

National Cancer Institute
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on the cancer site and the changes between the third and
fifth editions of AJCC, some chapters present data ac-
cording to the AJCC third, AJCC fifth, or a different stage
definitions (see below). Except for lymphomas, the AJCC
staging criteria were applied to all histologies for each
primary site. In some chapters, a SEER modified AJCC
stage was used. The main difference between the SEER
modified and AJCC versions, is that NX was combined
with NO in the conversion of TNM to AJCC stage.

SEER has also used a more simplistic stage with five levels:
In situ tumors are those that have not yet broken through
the adjacent basement membrane. For most cancer sites
treated in this monograph, in situ tumors are excluded
from the analysis; the urinary bladder and the female
breast are exceptions. The term localized describes tumors,
regardless of size, that are confined to the organ of origin.
Regional tumors are those that have metastasized to the
regional lymph nodes or have extended directly from the
organ of origin. Distant describes a tumor whose metas-
tases have traveled to other parts of the body. (Leukemia
and myeloma are considered distant at diagnosis.) When
information is not sufficient to assign a stage, a cancer is
said to be Unstaged or Unknown. Most of the chapters
which use stages of localized, regional, and distant are
based on the SEER Summary Stage (1977) (6). Based
on the same principles as Summary Stage 1977, SEER
has used more historical definitions that are more con-
sistent over time for historical trends back to 1973. Ina

few places the SEER historic stage is used. The SEER
Summary Staging Manual 2000 lists the definitions for
SEER Summary Stage 2000 and in the footnotes for each
site describes how the SEER Summary Stage 1977 and
the SEER historic stage differ from it (7).

SURVIVAL METHODS

The observed survival rate, obtained using the actuarial
(life table) method, is the proportion of cancer patients
surviving for a specified time interval after diagnosis.
The expected survival rate for a hypothetical cohort of
persons of the same sex, age, and race as the patient
cohort is the proportion, based on the 1990 life table, of
the given cohort that will survive to the end of the given
time interval. For some sites, median survival times are
presented. The median survival time is based on the ob-
served survival rate and is defined as the point at which
50% have died and 50% are alive.

Most of the survival analyses in this monograph is based
on the relative survival rate (8), except in Chapter 31
on race and ethnicity, where the cause-specific survival
rate (9) is used.

Relative survival is a net survival measure representing
cancer survival in the absence of other causes of death.
Relative survival is defined as the ratio expressed as a
percent, of the proportion of observed survivors in a co-

Table 1.2: Ten Most Common Cancer Sites: 1-, 2-, 3-, 5-, 8- & 10-Year Relative Survival Rates by Site, Ages 20+, 12 SEER Areas,

1988-2001
Relative Survival Rate (%)
1-Year 2-Year 3-Year 5-Year 8-Year 10-Year

Site Cases Percent Percent Percent Percent Percent Percent Percent
All sites (except male and

female breast in situ) 1,584,884 100.0 79.5 72.3 68.7 64.4 60.6 58.6
Prostate 275,280 17.4 100.0 99.5 98.9 97.6 94.5 91.7
Breast (female, in situ) 44,875 2.8 100.0 100.0 100.0 100.0 100.0 100.0
Breast (female, invasive) 257,888 16.3 97.8 94.8 91.9 87.1 81.9 79.2
Lung 201,067 12.7 42.6 25.9 20.0 15.5 12.4 11.0
Colon/Rectum 182,589 11.5 83.3 751 69.9 63.6 59.2 57.7
Melanoma 55,039 3.5 97.1 94.4 92.4 90.0 88.2 87.9
Urinary Bladder 67,528 4.3 91.5 87.1 84.8 81.9 78.9 77.4
Non-Hodgkin Lymphoma 65,932 4.2 74.2 66.3 62.1 56.3 49.9 47.0
Uterine Corpus 48,642 3.1 93.5 89.5 87.0 84.7 83.1 82.6
Leukemia (all ages) 42,678 2.7 67.0 58.0 53.4 47.2 40.7 38.1
Kidney and Renal Pelvis 32,583 21 80.8 73.8 70.4 65.5 60.9 57.9

National Cancer Institute 3 SEER Survival Monograph
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hort of cancer patients (the observed survival rate defined
above) to the proportion of expected survivors (the expected
survival rate defined above). Thus, a relative survival of
100% means that a cancer patient cohort is just as likely
to survive the given interval as a cohort in the general
population of the same sex, age, and race. It does not mean
that everyone will survive their cancer. For example, in
a group of screening found cancers, many of the people
seek medical care on a more routine basis than the general
population and may have better non-cancer survival than
the general population. In this case the expected life table
is too low which makes the relative rate too high. On the
other hand, lung cancer patients who smoke may be at
excess risk of dying of other smoking related causes than
the general population and the calculated expected rate
would be too high which means that the relative survival
rate may be lower than it would be if life tables based on
smoking could be used.

While many times 5-year relative survival rates are pre-
sented, a five year rate may be less informative than a
survival rate over a shorter time frame for a site or group
with poor survival or over a longer time frame for a site or
characteristic with good survival. Up to 10-year survival
rates are shown for many sites.

The conditional survival rate, while difficult to explain,
may be the most clinically informative of the survival rates.
Instead of evaluating survival from diagnosis, for example
a 5-year relative survival rate from diagnosis, the condi-
tional survival rate can start anytime after diagnosis, i.e., it
is conditioned on the cohort surviving to that point of time
and then a survival rate is calculated for the patients who
have survived to that point. For this monograph, 5-year

relative survival rates are presented for some sites condi-
tioned on specific times after diagnosis. For some sites
where survival is very poor, the eight year survival rate
may obscure that for the small group of patients who have
already survived 3 years, their probability of surviving the
next 5 years may be quite high.

For certain racial and ethnic groups, the life tables that
are typically used for calculating expected survival do not
accurately represent the experience of that specific racial/
ethnic population. Since the calculation of relative survival
rates needs accurate life tables, the relative survival rates
are not shown for race/ethnic groups other than white or
black in the individual site chapters. In order to present
information for race/ethnic groups other than white patients
or black patients, a cause-specific (c-s) survival rate was
used. Since survival calculated under different methods
can not be compared to one another, the survival rates for
more specific racial/ethnic groups were put in a special
chapter on race-and-ethnicity, Chapter 31. The c-s rate is
dependent on knowledge not only of the date of death but
also accurate information on the cause of death. The c-s
rate is similar to the observed survival rate except that only
patients who died of their cancer are considered as deaths
and patients who died of other causes are ‘censored’ at the
time of death. This method avoids problems of finding ap-
propriate expected survival rates which are needed for the
relative survival rate, but is dependent on which cause of
deaths are considered due to the cancer. The cause-specific
rate, however, is dependent on accurate cause of death (COD)
information. When the population used in calculating the
expected survival is similar to the population of cancer
patients except for the latter’s cancer experience, the rela-
tive survival rate and the cause-specific survival rate will

Table 1.3: Ten Most Common Cancer Sites: Five-Year Relative Survival Rates by Sex and Race, Ages 20+, 12 SEER Areas,

1988-2001
White White Black Black

Site Total Male Female Male Female Male Female
All sites (except male and female Breast in
situ) 64.4 63.6 65.3 65.3 66.5 55.8 52.9
Prostate 97.6 97.6 n/a 98.4 n/a 93.5 n/a
Breast (female, in situ) 100.0 n/a 100.0 n/a 100.0 n/a 100.0
Breast (female, invasive) 87.1 n/a 87.1 n/a 88.3 n/a 74.5
Lung 15.5 13.6 18.0 13.9 18.4 10.9 15.0
Colon/Rectum 63.6 63.7 63.5 64.6 64.4 55.3 54.9
Melanoma 90.0 88.2 92.1 88.4 92.4 701 76.3
Urinary Bladder 81.9 84.0 75.9 84.8 77.3 69.3 55.4
Non-Hodgkin Lymphoma 56.3 52.5 60.9 53.4 61.5 43.4 54.8
Uterine Corpus 84.7 n/a 84.7 n/a 86.4 n/a 61.8
Leukemia (ages 0-19 and 20+) 47.2 48.0 46.2 49.6 47.6 37.2 37.9
Kidney and Renal Pelvis 65.5 65.2 66.0 65.9 66.2 61.4 64.8
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Table 1.4: Number of Cases by Leading Cancer Site and Stage at Diagnosis, 5-Year Relative Survival Rates, Ages 20+, 12 SEER

Areas, 1988-2001

Relative Survival

5-year 5-year 5-year

percent percent percent
Site Localized (localized) Regional (regional) Distant (distant) Unstaged
Prostate @ @ 236,377 100.0 17,953 35.8 20,950
Breast (female, invasive) 160,105 97.4 78,299 79.2 14,359 24.4 5,125
Lung 32,709 50.5 75,551 15.8 78,510 1.9 14,297
Colon/Rectum 70,343 90.6 69,942 66.2 34,756 9.4 7,548
Melanoma 44,969 97.2 5,869 61.1 1,931 14.6 2,270
Urinary Bladder 50,331 93.9 12,686 48.5 2,166 5.8 2,345
Non-Hodgkin Lymphoma 19,971 69.4 9,098 61.1 30,468 44.3 6,395
Uterine Corpus 35,646 95.7 7,237 66.2 3,993 26.0 1,766
Kidney and Renal Pelvis 17,591 90.4 7,316 60.2 6,598 8.2 1,078

@ Local combined with Regional for Prostate

be nearly equal. That is, the relative survival rate closely
indicates the probability that a patient will not die due to
cancer-related causes within the given time interval. When
the population used for the expected survival is dissimilar
to the population of cancer patients, the relative survival
may differ from the cause-specific survival rate by tumor
and patient characteristics. Comparisons of survival rates
should be based on the same survival method for calculat-
ing rates.

RESULTS

Relative survival up to 10 years after diagnosis of invasive
cancer is shown in Table 1.2 for patients diagnosed in the
12 SEER catchment areas during 1988-2001. Survival rates
vary substantially according to the cancer site. Among
the most frequently diagnosed cancers, the sites with the
highest 10-year relative survival rates are prostate, female
breast in situ, uterine corpus, and melanoma, which have
10-year relative survival rates of 83% (uterine corpus) to
100% (female breast in situ). Lung cancer has the least
favorable survival across the 10-year period following di-
agnosis (11%).

Survival by sex and race is presented in Table 1.3 for select
cancer sites. For all cancers combined, excluding male
and female breast in situ, there is only a small difference
by sex in terms of 5-year relative survival rates. How-
ever, a survival advantage by sex varies by cancer site as
well as within race groups. For example, five-year survival
for non-Hodgkin lymphoma among white women is 62%
compared to 53% in white males. Among black women
the non-Hodgkin lymphoma 5-year survival rate (55%) is
twelve percentage points higher than in black men (43%).
Among white males, the 5-year relative survival rate for
urinary bladder is 85% compared to 77% in white females.

Blacks seem to fare worse with this disease, where the
S-year survival rate is 69% among black males and 55%
among black females.

Survival by summary stage is presented in Table 1.4 for
select cancers. The differences in 5-year survival by stage
are notable. The earlier the stage at diagnosis, the more fa-
vorable is the 5-year survival. For screenable cancer sites,
survival ranges from 91% at localized stage to 9% at distant
stage for colorectal cancer, and 97% at localized stage to
24% at distant stage for female invasive breast cancer. Other
cancer sites are as extreme in terms of survival by stage of
diagnosis (urinary bladder, melanoma).

DISCUSSION

Many times in population-based statistics the emphasis
is on incidence and mortality statistics. While these are
important in measuring cancer, they are not as relevant to
the medical community concerned about prognosis. The
focus of this monograph is to present descriptive analyses
of cancer survival by patient and tumor characteristics.

Since the emphasis is on the influence of patient and tumor
characteristics on survival and not on how survival rates
have changed over time, a discussion of biases in survival
trends is not presented here. See the introduction of the
SEER Cancer Statistics Review for a discussion of survival
biases (10). In comparing any two groups, one should
consider whether any differences in survival may be due
to the two groups being different by some other charac-
teristic than the comparison. For example, in a cohort of
patients over 85 years of age, due to co-morbid conditions
some may not have had as extensive staging work-up as a
younger age group.
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The analyses presented in this monograph did not test for
statistical significance of observed differences between
population groups, therefore neither confidence intervals
nor p- values are provided. Any comparisons of survival
rates between age, sex, race groups, or tumor characteris-
tics are based on point estimates, and thus, issues related
to small case numbers need to be considered when mak-
ing or interpreting comparisons. The numbers of cases are
given in most cases so that one has a general idea about
the variability of the point estimates. Survival rates were
not calculated for fewer than 25 cases.

An attempt was made to include all cancer sites. A chapter
on rare cancers contains information on cancers not included
in the site-specific chapters.
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Chapter 2
Cancers of the Head and Neck

Jay F. Piccirillo, Irene Costas, and Marsha E. Reichman

INTRODUCTION

This chapter provides survival analyses for 40,811 histo-
logically confirmed adult cases of cancers of the head and
neck obtained from the Surveillance, Epidemiology, and
End Results (SEER) Program of the NCI. These cases
included cancers of the lip, oral cavity, oropharynx, hypo-
pharynx, tonsil, salivary glands, nasopharynx, nose, para-
nasal sinus, and middle ear. The tumors in this chapter all
originate from the lining of the upper aerodigestive tract.
The cell type of origin for the vast majority of patients is
squamous cell. However, this is not the case for cancers
of the paranasal sinus and salivary gland cancers, which
are primarily of mixed cell types. Head and neck cancers
can be divided into several groups. Epidemiologists often
treat cancers of the tongue, gum, floor, and other parts of
the mouth and of the pharynx as a single group referred
to as oral cancer. However, some differences exist among
these cancers in terms of epidemiology. Cancers of the
lip have very different epidemiologic characteristics from
the oral cancers and are generally considered separately.
Cancers of the nose and paranasal sinuses have a low risk
in the general population and have been associated with
occupational and chemical exposures. The most frequently
occurring cancers in the head and neck group (1) were
tongue (21%), gum and other mouth sites (15%), tonsil
(11%), and salivary gland (10%).

Tobacco and alcohol are major risk factors for many of
these tumors (2). Prolonged exposure to sunlight, as oc-
curs with farmers and others with outdoor occupations,
is a clear contributor to carcinomas of the lip. In India
and other parts of Asia, betel nut (arecoline) use and ha-
bitual reverse smoking in which the lighted end of the
cigarette is held within the oral cavity are other etiologic
agents (1).

MATERIALS AND METHODS

The NCI SEER Program contracts individually with central
cancer registries, based in organizations such as universities
and state health departments, to obtain data on all cancers
diagnosed in residents of the registry’s catchment area.
SEER collects data on all invasive and in situ cancers
except basal cell and squamous cell carcinomas of the
skin and in situ carcinomas of the uterine cervix.

SEER cancer registries are selected on the basis of two
criteria: the registry’s ability to operate and maintain a
population-based cancer reporting system and the epide-
miologic significance of their population subgroups. While
some cancer registries have remained in the SEER Pro-
gram since it began, others have left; additional registries
have joined at a later date or left for a period of time and
rejoined the Program later. This analysis is based on data
from 12 geographic areas, which collectively represent
approximately 14% of the total US population and include

Table 2.1: Cancer of the Head and Neck: Number of Cases and Exclusions by Reason, 12 SEER Areas, 1988-2001

Number Selected/Remaining | Number Excluded | Reason for Exclusion/Selection
53,251 0 Select 1988-2001 diagnosis (Los Angeles for 1992-2001 only)
43,661 9,590 Select first primary only
43,413 248 Exclude death certificate only or at autopsy
43,047 366 Exclude unknown race
42,966 81 Exclude alive with no survival time
42,598 368 Exclude children (Ages 0-19)
41,501 1,097 Exclude in situ cancers for all except breast & bladder cancer
41,090 411 Exclude no or unknown microscopic confirmation
40,811 279 Exclude sarcomas
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the States of Connecticut, lowa, New Mexico, Utah, and
Hawaii, and the metropolitan areas of Detroit, Atlanta,
San Francisco, Seattle, San Jose, and Los Angeles, plus
10 counties in rural Georgia. Los Angeles contributed
data for diagnosis years 1992 to 2001, while other areas
for diagnosis years from 1988 to 2001.

Survival analyses performed here are based on relative
survival rates, defined as observed survival divided by
expected survival. Relative survival the effect of the
cancer in the cohort, while observed survival takes into
account deaths due to all causes. When 5-year relative
survival is 100%, a patient has the same chance to live 5
years as a demographically similar cancer-free person.

This chapter used SEER modified American Joint Commit-
tee on Cancer (AJCC) staging, Sth edition (3) to classify
cancers of the head and neck, with the exception of can-
cers of the nose, nasal cavity, and middle ear which used
SEER historic staging. SEER historic staging categories
include in situ, localized, regional, distant and unstaged.
Epidemiologists classify an invasive neoplasm confined
entirely to the organ of origin as localized. They define
a neoplasm that has extended either beyond the organ
or into regional lymph nodes as regional. Distant stage
describes a neoplasm that has spread to parts of the body
remote from the primary tumor. Unstaged denotes cancers
that lack sufficient information to assign stage.

As shown in Table 2.1, this study excluded the following
types of cancer cases: head and neck cancer not the first
primary cancer, autopsy or death certificate only (no de-
termination of diagnosis date makes survival impossible
to calculate), patients of unknown race, patients alive
with no survival time, patients less than 20 years of age,
in situ cases, cases without microscopic confirmation,
and sarcomas.

RESULTS

Table 2.2 shows the site distribution and ICD-O code (4)
of the 40,811 adult cancers in this study. As mentioned
previously, the majority of cancers are from the tongue
(21%), gum and other mouth sites (15%), tonsil (11%),
and salivary gland (10%).

Table 2.3 displays the site-specific demographic charac-
teristics of the patients. Head and neck cancers tend to be
diagnosed at older ages. Nasopharynx shows a younger
age at diagnosis than other cancers described here, with
40% of cases diagnosed at ages younger than 50. Can-
cer of the lip is diagnosed more frequently at older ages
than cancers at other head and neck sites described here,
with approximately 70% of cases diagnosed at age 60
or older. While cancers at all sites are diagnosed more
frequently among males, the percentages for males and
females are closest for gum and other mouth cancers (54%
male) and for salivary gland cancers (56% male). The
distribution by sex is most extreme for cancers of the lip
(81% male) and hypopharynx (78% male). The racial
distribution tends to reflect the general population from
these geographic regions (whites 81%, blacks 11%, and
other 9%) with the exception of cancer of the lip, found
overwhelmingly in whites (98%), and “other cancers of
the oral cavity and pharynx,” cancers of the hypophar-
ynx, and cancers of the oropharynx and tonsil, where
the percentage of black patients was somewhat elevated
(17%, 16%, and 15%, respectively). Although not shown
in these data, a significantly larger proportion of patients
with nasopharyngeal cancer are of Asian/Pacific Islander,
specifically Chinese, origin. These racial differences in
nasopharyngeal cancer incidence have been previously
noted (5,6). Population data on Asian/Pacific Islanders
are available for this data set from 1990 forward. Over
this period the makeup of the population is white 79%,
black 10%, Asian/Pacific Islanders 10% and American

Table 2.2: Cancers of the Head and Neck: Number and Distribution of Cases by Primary Site, Ages 20+, 12 SEER Areas, 1988-2001

Primary Site ICD-O Cases Percent

Lip C00.0-C00.9 3,982 9.8
Tongue C01.9-C02.9 8,637 21.2
Gum & Other Mouth C03.0-C03.9, C05.0-C06.9 5,946 14.6
Floor of Mouth C04.0-C04.9 3,286 8.1
Salivary Gland C07.9-C08.9 4,058 9.9
Oropharynx C10.0-C10.9 1,081 2.6
Tonsil C09.0-C09.9 4,420 10.8
Nasopharynx C11.0-C11.9 2,819 6.9
Hypopharynx C12.9-C13.9 3,273 8.0
Other Oral Cavity & Pharynx C14.0, C14.2-C14.8 1,010 2.5
Nose and Middle Ear C30.0-C30.1 1,091 2.7
Paranasal Sinus C31.0-C31.9 1,208 3.0
Total 40,811 100.0
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Indian/Alaskan Natives 1%. Thus the very high percent-
age of other (49%) for nasopharyngeal cancer is likely to
reflect primarily Asian/Pacific Islanders (7).

Figure 2.1 shows relative survival curves for cancers of
various head and neck sites. Table 2.4 provides correspond-
ing numeric data. Patients with lip cancer had the best
prognosis, with 5-year relative survival approximately 94%.
Cancer of the salivary gland also shows a 5-year relative
survival rate (74%) higher than most other head and neck
cancers. On the other hand, cancers of the hypopharynx
(5-year relative survival rate 30%) and “other cancers of
the oral cavity and pharynx” (5-year relative survival rate

30%) have the worst prognoses in terms of relative survival
rates. Figure 2.1 and Table 2.4 display a rapidly decreasing
slope in relative survival until sometime between 18 and
36 months followed by a leveling off for many head and
neck cancer sites. Thus, the usually quoted 5-year relative
survival figures may be less significant for patient prognosis
than a 2- or 3-year relative survival figure.

Figure 2.2 provides a more detailed look at relative survival
curves for several sites that have 5-year relative survival
approximately 50 to 60%. Among this group, cancers of
the tonsil and oropharynx have the worst relative survival,
the only site in this group dipping slightly below 50% at 5

Table 2.3: Cancer of the Head and Neck: Number and Distribution of Cases by Primary Site, Age (20+), Sex and Race, 12

SEER Areas, 1988-2001

':'i't“;aw Lip Tongue Floor of Mouth Gunl\:lfu(t);her Oro#lc'l,arllrsyi:lx =
Characteristics | Cases | Percent | Cases | Percent | Cases | Percent | Cases | Percent | Cases | Percent
Age (years)
20-29 45 1.1 106 1.2 5 0.2 86 1.4 12 0.2
30-39 200 5.0 425 4.9 55 1.7 203 3.4 164 3.0
40-49 363 9.1 1,309 15.2 425 12.9 616 10.4 1,060 19.3
50-59 602 15.1 2,134 24.7 872 26.5 1,176 19.8 1,599 29.1
60-69 1,013 25.4 2,191 25.4 1,048 31.9 1,519 25.5 1,488 27.0
70-79 1,064 26.7 1,721 19.9 660 20.1 1,437 24.2 924 16.8
80+ 695 17.5 751 8.7 221 6.7 909 15.3 254 4.6
Sex
Male 3,232 81.2 5,764 66.7 2,261 68.8 3,188 53.6 4,111 74.7
Female 750 18.8 2,873 33.3 1,025 31.2 2,758 46.4 1,390 25.3
Race
White 3,892 97.7 7,123 82.5 2,741 83.4 4,891 82.3 4,457 81.0
Black 40 1.0 904 10.5 429 13.1 691 11.6 803 14.6
Other 50 1.3 610 71 116 3.5 364 6.1 241 4.4
Table 2.3 (continued)
girtl;nary Hypopharynx Salivary Gland Nasopharynx Si":-nzsseapl\:irgglaesélar Othgr;:]raarly?;wty
Characteristics | Cases Percent | Cases Percent | Cases Percent | Cases Percent | Cases Percent
Age (years)
20-29 <5 180 4.4 127 4.5 53 2.3 <5
30-39 25 0.8 351 8.6 341 12.1 136 5.9 11 1.1
40-49 320 9.8 576 14.2 661 23.4 287 12.5 90 8.9
50-59 819 25.0 667 16.4 648 23.0 417 18.1 233 231
60-69 1,117 34.1 883 21.8 603 21.4 561 24.4 336 33.3
70-79 774 23.6 840 20.7 335 11.9 519 22.6 257 25.4
80+ 217 6.6 561 13.8 104 3.7 326 14.2 81 8.0
Sex
Male 2,560 78.2 2,281 56.2 1,961 69.6 1,329 57.8 701 69.4
Female 713 21.8 1,777 43.8 858 30.4 970 42.2 309 30.6
Race
White 2,508 76.6 3,412 84.1 1,203 42.7 1,842 80.1 805 79.7
Black 536 16.4 318 7.8 226 8.0 223 9.7 176 17.4
Other 229 7.0 328 8.1 1,390 49.3 234 10.2 29 29
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years. Cancers of the gum and other mouth have the best
relative survival, almost 60% at 5 years.

Overall, the 5-year relative survival rate for all patients with
head and neck cancers was 57% (Table 2.4). The 5-year
relative survival rate for head and neck cancers for whites
was 60% and for blacks was 40%. The 5-year relative
survival rate for males was 45%, for females 55%. Table
2.5 examines relative survival by site, race, and sex. As
a function of race and sex, 5-year relative survival rates
tended to be higher for white males and females than black
males and females. However, differences in survival rates
according to race and sex must be interpreted in light of
differences in types of tumors and stage of presentation.
In addition, the distribution of other important prognostic
factors like comorbidities are not even across race and
sex categories and will impact the interpretation of these
results (8, 13).

In general, a strong correlation existed between stage at
diagnosis and relative survival, with cancers that tend to be
diagnosed at more localized stages having higher relative
survival. In accord with this, as Table 2.6 shows, cancers
of the lip have the highest percentage of cases diagnosed
at stage 1 (83%), which had the highest relative survival
at one (100%), three (99%) and five (96%) years after
diagnosis. Other cancers in the head and neck group have
a much lower percentage of cases diagnosed at stage I.
Following lip cancer, cancers of the floor of the mouth,
gum and other mouth cancers, and cancers of the salivary
gland have between 36% and 40% of cases diagnosed at
stage I. Diagnosis of hypopharyngeal cancers occurred at
stage I less than 10% of the time, and these cancers have
among the lowest relative survival rates of head and neck
cancers. Table 2.6 also provides some insight into the

Figure 2.1: Cancer of the Head and Neck: Relative Survival
Rate (%) by Primary Site, Ages 20+, 12 SEER Areas, 1988-
2001
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unstaged group of cancers in terms of relative survival as
compared to cancers diagnosed at various stages.

Table 2.7 shows 1-, 2- 3-, 5-, 8-, and 10-year relative survival
rates by grade for each of the head and neck cancer sites.
In most cases, at each time point survival increases with
increasing level of differentiation. Exceptions occur for
hypopharynx, nasopharynx, oropharynx/tonsil, and “other
oral cavity and pharynx” cancers. For some of the head
and neck sites, the survival of the unknown group of can-
cers is between that of grade II and grade III-1V, although
for four sites (nasopharynx, other oral cavity and pharynx,
hypopharynx, oropharynx/tonsil) it is worse than grade
III-IV. For salivary cancer, 39% of cancers do not have a
grade assigned. The percentage is also high for lip and for
nose, nasal cavity, and middle ear. For these three sites
the unknown group as a whole shows survival better than
that associated with diagnosis at stages III-IV, and in the
case of nose, nasal cavity, and middle ear better than that
associated with diagnoses at grade II. In general, relative
survival decreases more rapidly with time for grades II and
for III-IV than for grade I.

Table 2.8 shows 1-, 2-, 3-, 5-, 8-, and 10-year relative
survival by size of tumor for each of the head and neck
cancer sites. In general, relative survival decreases at each
time point with increasing tumor size. This is less clear
cut for cancers of the oropharynx and tonsil and those
of the nasopharynx. Cancers at the following sites had
40% or more with unknown tumor size: lip; oropharynx
and tonsil; hypopharynx; nasopharynx; nose, nasal cavity,
and middle ear; and other oral cavity and pharynx. As is
observed for grade, survival decreases more rapidly with
time for increasing tumor size.

Figure 2.2: Cancer of the Head and Neck: Relative Survival
Rate (%) by Primary Site, Ages 20+, 12 SEER Areas, 1988-2001
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A discussion of patient relative survival characteristics
for individual head and neck sites follows.

Lip

The median survival for cancer of the lip is greater than
120 months (Table 2.6). This is also the case for patients
with cancers diagnosed at stage I. Patients diagnosed with
cancers at stage II had a median survival of 99 months,
stage III had a median survival of 50 months, and those
with stage IV diagnoses a median survival time of 37
months (Table 2.6). Figure 2.3 shows relative survival
for lip cancer by stage at diagnosis. Even for lip cancers
diagnosed at stage IV, relative survival is nearly 50% at
5 years. Only 4% of lip cancers are diagnosed at stages
III or IV, while 6% are diagnosed at stage II. The vast
majority of lip cancers, 83%, are diagnosed at stage I.
Lip cancers of unknown stage show survival patterns
only slightly worse than those for all stages combined,
indicating a lack of substantial bias.

Tongue

Median survival for tongue cancer is 48 months (Table
2.6). This varies from 95 months for patients diagnosed
with stage I cancer to 22 months for those diagnosed with
stage IV cancer. Figure 2.4 shows survival of tongue
cancers by stage of diagnosis. Five year relative sur-
vival rates for tongue cancers diagnosed at stage I is
71%, stage 11 is 59%, stage III 47%, and stage IV 37%.
Approximately 34% of tongue cancers are diagnosed at
stage [. This figure has not changed appreciably in three
decades, nor has the 5-year relative survival rate. The
survival curve for unstaged cancers lies between those
diagnosed at stages III and IV.

Tongue cancers are divided into those of the anterior and
of the basal portions of the tongue. Cancers of the ante-
rior tongue represent 56% of tongue cancers. Table 2.9
provides data on the stage at diagnosis for cancers of the
basal and anterior tongue. Cancers of the anterior tongue

Table 2.4: Cancer of the Head and Neck: Number and Distribution of Cases, and 1-, 2-, 3-, 5-, 8- & 10-Year Relative Survival
Rates (%) by Primary Site, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Primary Site Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
Total Head & Neck 40,811 100.0 82.5 70.3 64.0 57.1 50.5 46.6
Lip 3,982 9.8 99.6 97.7 96.2 93.5 90.4 88.0
Tongue 8,637 21.2 80.8 65.9 59.4 53.1 46.3 42.1
Gum & Other Mouth 5,946 14.6 82.8 71.6 65.8 59.5 51.9 48.1
Floor of Mouth 3,286 8.1 82.8 69.2 61.7 52.7 43.3 37.7
Oropharynx & Tonsil 5,501 13.5 79.8 65.9 58.8 49.8 43.5 39.3
Hypopharynx 3,273 8.0 67.4 47.9 38.3 29.5 22.0 18.2
Salivary Gland 4,058 9.9 90.0 82.1 77.7 73.9 70.7 68.5
Nasopharynx 2,819 6.9 84.1 73.2 65.3 56.6 48.3 44.7
Nose, Nasal Cavity & 2,299 5.6 79.8 67.7 61.9 54.0 50.3 46.4
Middle Ear
Other Oral Cavity & Pharynx 1,010 2.5 63.8 46.3 38.9 29.8 23.6 21.5
Figure 2.3: Cancer of the Lip: Relative Survival Rate (%) by Figure 2.4: Cancer of the Tongue: Relative Survival Rate (%)
Stage, Ages 20+, 12 SEER Areas, 1988-2001 by Stage, Ages 20+,12 SEER Areas, 1988-2001
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are much more likely to be diagnosed at an earlier stage
than cancers of the basal tongue. While 48% of cancers
of the anterior tongue are diagnosed at stage I, only 16%
of cancers of the base of tongue are diagnosed at stage I.
By comparison, 19% of cancers of the anterior tongue are
diagnosed at stage IV, while 46% of cancers of the base
of tongue are diagnosed at stage IV. A similar percent-
age of anterior and basal tongue cancers are unstaged:
7% and 6%, respectively. Table 2.10 shows 1-, 2-, 3-,
5-, 8-, and 10-year relative survival rates for cancers of
the basal and anterior tongue by stage at diagnosis. For
all stages combined, cancers of the anterior tongue have
a higher relative survival rate at each time point, with a
growing differential as time increases. Although cancers
of the anterior tongue have better survival rates when di-
agnosed at stage I, this does not appear to be the case for
cancers diagnosed at stages II, III, or IV. This suggests
that the overall differences in survival between cancers
of the anterior and basal tongue may be due primarily to
the larger percentage of cases of cancer of the anterior
tongue diagnosed at stage I.

Floor of Mouth

Median survival for all cancers of the floor of the mouth
is 50 months (Table 2.6). This varies from 94 months
for those diagnosed with stage I to 19 months for those
diagnosed with stage IV cancers. Five-year relative sur-
vival rates decrease from 73% for patients with cancers
diagnosed at stage I to 30% for patients with cancers
diagnosed at stage IV. Figure 2.5 shows relative survival
curves for cancer of the floor of the mouth by SEER
modified AJCC stage. Unstaged cancers have relative
survival rates somewhat between stages Il and I'V, lower
than those for all cancers combined.

Gum and Other Mouth

Median survival for all patients with cancers of the “gum
and other mouth” category is 59 months. This decreases
from 113 months for patients diagnosed with stage I disease
to 22 months for patients diagnosed with stage I'V disease
(Table 2.6). Similarly, five-year relative survival rates

Table 2.5: Cancer of the Head and Neck: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative
Survival Rates (%) by Site, Race, and Sex, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Site/Race/Sex Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
Lip 3,982 100.0 99.6 97.7 96.2 93.5 90.4 88.0
White Female 708 17.8 99.7 96.7 96.4 93.1 90.0 89.9
White Male 3,184 80.0 99.9 98.2 96.4 93.9 90.6 87.7
Black Female 22 0.6 ~ ~ ~ ~ ~ ~
Black Male 18 0.5 ~ ~ ~ ~ ~ ~
Tongue 8,637 100.0 80.8 65.9 59.4 53.1 46.3 42.1
White Female 2,382 27.6 82.4 68.8 63.0 57.9 49.2 44.5
White Male 4,741 54.9 82.2 67.4 61.0 54.0 48.3 44.5
Black Female 230 2.7 71.2 54.0 46.1 37.8 28.8 27.8
Black Male 674 7.8 66.6 471 37.2 30.6 22.7 14.2
Floor of Mouth 3,286 100.0 82.8 69.2 61.7 52.7 43.3 37.7
White Female 882 26.8 83.2 72.4 66.8 59.3 50.2 43.2
White Male 1,859 56.6 84.5 7.7 63.5 53.1 42.9 37.3
Black Female 104 3.2 78.5 57.5 55.1 51.5 35.6 35.6
Black Male 325 9.9 72.6 49.9 39.7 32.0 27.1 23.3
Gum & Other Mouth 5,946 100.0 82.8 71.6 65.8 59.5 51.9 48.1
White Female 2,331 39.2 83.9 75.5 71.0 66.4 61.5 58.1
White Male 2,560 43.1 83.4 711 64.5 57.3 47.4 41.9
Black Female 263 4.4 78.8 68.8 65.1 60.2 49.9 47.5
Black Male 428 7.2 74.8 56.8 47.7 38.1 29.8 27.6
Oropharynx & Tonsil 5,501 100.0 79.8 65.9 58.8 49.8 43.5 39.3
White Female 1,151 20.9 81.0 68.2 60.5 51.0 44.4 37.3
White Male 3,306 60.1 81.7 68.4 61.8 53.4 47.0 43.2
Black Female 175 3.2 72.6 52.6 44.9 34.0 29.5 26.9
Black Male 628 11.4 68.3 48.7 38.4 27.8 21.1 18.9
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decrease from 81% for those diagnosed with stage I disease
to 40% for those diagnosed with stage IV disease. Figure
2.6 shows relative survival curves by stage at diagnosis for
those with “gum and other mouth” cancers. For all stages
combined, the 1-, 3-, and 5-year relative survival rates are
83%, 66%, and 60%, respectively.

Figure 2.5: Cancer of the Floor of Mouth: Relative Survival
Rate (%) by Stage, Ages 20+, 12 SEER Areas, 1988-2001

Oropharynx and Tonsil

Table 2.6 presents survival of cancers of the oropharynx
and tonsil stratified by stage at diagnosis. The overall 1-,
3-, and 5-year relative survival rates are 80%, 59%, and

Figure 2.6: Cancer of Gum and Other Mouth: Relative
Survival Rate (%) by Stage, Ages 20+, 12 SEER Areas,
1988-2001
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Table 2.5 (continued)
Relative Survival Rate (%)
Site/Race/Sex Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
Hypopharynx 3,273 100.0 67.4 47.9 38.3 29.5 22.0 18.2
White Female 591 18.1 70.8 50.5 42.2 33.3 24.2 20.3
White Male 1,917 58.6 68.3 49.9 39.9 30.6 23.1 19.2
Black Female 97 3.0 56.5 33.2 26.6 19.7 15.6 12.6
Black Male 439 13.4 58.8 38.4 27.9 19.9 14.7 11.9
Salivary Gland 4,058 100.0 90.0 82.1 77.7 73.9 70.7 68.5
White Female 1,455 35.9 92.2 85.8 82.5 79.3 75.5 74.2
White Male 1,957 48.2 88.3 78.5 73.9 68.9 65.4 62.3
Black Female 159 3.9 91.5 86.4 80.5 77.4 76.4 76.0
Black Male 159 3.9 82.5 73.2 65.3 64.1 63.6 61.3
Nasopharynx 2,819 100.0 84.1 73.2 65.3 56.6 48.3 44.7
White Female 379 13.4 72.4 59.1 51.2 45.7 39.6 34.0
White Male 824 29.2 78.6 66.5 58.9 49.8 43.2 411
Black Female 68 2.4 83.6 68.8 53.9 42.9 35.0 35.0
Black Male 158 5.6 80.3 63.6 55.4 45.8 32.2 31.7
Nose, Nasal Cavity and
Middle Ear 2,299 100.0 79.8 67.7 61.9 54.0 50.3 46.4
White Female 774 33.7 79.4 68.0 62.9 56.3 53.7 471
White Male 1,068 46.5 81.2 70.1 63.9 56.5 50.8 48.6
Black Female 104 4.5 66.4 471 45.0 35.7 31.6 23.3
Black Male 119 5.2 73.9 56.8 49.0 37.2 36.0 36.0
Other Oral Cavity and
Pharynx 1,010 100.0 63.8 46.3 38.9 29.8 23.6 21.5
White Female 260 25.7 64.5 49.1 40.6 30.4 26.7 25.8
White Male 545 54.0 67.3 49.0 41.9 32.5 25.1 21.6
Black Female 47 4.7 47.8 23.5 16.7 14.8 7.9 7.9
Black Male 129 12.8 50.4 33.8 26.2 19.3 15.2 12.0
~|Statistic not displayed due to less than 25 cases.
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50%, respectively. The majority of tumors were diagnosed
at stage IV (43%). Approximately equal numbers were
diagnosed at stage III (23%) and stage 1 (19%), with 9%
diagnosed at stage II. The median survival for patients
diagnosed at stages I to III was between 55 and 63 months,
while for those diagnosed with stage IV disease the median
survival was 32 months (Table 2.6). Figure 2.7 shows
survival curves for cancers of the oropharynx and tonsil
by SEER modified AJCC stage at diagnosis.

Hypopharynx

Figure 2.8 illustrates the survival of cancer of the hypo-
pharynx by SEER modified AJCC stage at diagnosis. The
majority of patients were diagnosed at stage IV (56%), while
17% were diagnosed at stage I1I, 12% at stage Il and 10%
at stage I (Table 2.6). Overall 1-, 3-, and 5-year relative

survival, as reported in Table 2.6 was 67%, 38%, and 30%,
respectively. Five-year relative survival by stages varies
from 49% for stage I to 23% for stage IV. The median
survival for stage I tumors was 42 months, 25 months at
stage II, 25 months at stage III, and 17 months at stage I'V.
The survival pattern for unstaged cancers was similar to
that for stage I'V.

Salivary Gland

For cancer of the salivary gland, the overall 1-, 3-, and
S-year relative survival rates were 90%, 78%, and 74%,
respectively (Table 2.6). Table 2.11 and Figure 2.9 show
the relative survival rates for salivary gland cancers by cell
type. Patients with mucoepidermoid well differentiated car-
cinomas and acinar cell carcinomas had the best prognosis,

Table 2.6: Cancer of the Head and Neck: Number and Distribution of Cases, Median Survival Time (Months) and 1-, 2-, 3-, 5-,
8-, & 10-Year Relative Survival Rates (%) by AJCC Stage (5th Edition) and Site, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Median
Survival
Site/AJCC Stage Cases Percent (Months) 1-Year 2-Year | 3-Year 5-Year 8-Year 10-Year
Lip 3,982 100.0 > 120 99.6 97.7 96.2 93.5 90.4 88.0
Stage | 3,314 83.2 >120 100.0 99.5 98.5 96.3 93.2 90.1
Stage Il 221 5.5 98.6 98.0 93.4 90.2 82.7 74.6 72.5
Stage Il 58 1.5 44.9 83.1 65.5 60.1 56.7 56.7 56.2
Stage IV 87 2.2 37.2 75.4 65.0 57.0 48.1 40.0 40.0
Unstaged 302 7.6 > 120 98.1 95.4 92.8 88.3 83.9 83.9
Tongue 8,637 100.0 47.6 80.8 65.9 59.4 53.1 46.3 42.1
Stage | 2,927 33.9 95.4 92.9 82.7 77.0 70.7 63.2 58.8
Stage Il 1,081 12.5 58.4 87.3 72.2 65.2 58.6 51.0 44.9
Stage llI 1,416 16.4 32.7 76.8 58.7 52.6 47.3 40.3 35.7
Stage IV 2,647 30.6 22.1 69.1 50.8 43.3 36.7 30.9 27.3
Unstaged 566 6.6 26.6 70.1 56.1 48.7 41.7 35.0 32.2
Floor of Mouth 3,286 100.0 49.7 82.8 69.2 61.7 52.7 43.3 37.7
Stage | 1,324 40.3 93.6 95.8 87.6 82.0 72.5 60.8 53.2
Stage Il 435 13.2 63.7 90.2 78.7 71.0 60.1 50.1 44.0
Stage Il 326 9.9 29.2 79.5 58.8 47.0 35.8 29.4 26.1
Stage IV 982 29.9 18.9 65.1 45.6 37.7 29.7 22.8 20.0
Unstaged 219 6.7 28.8 73.8 58.4 47.7 41.4 30.0 23.5
Gum & Other Mouth 5,946 100.0 59.2 82.8 71.6 65.8 59.5 51.9 48.1
Stage | 2,244 37.7 112.7 95.8 90.5 86.6 80.9 73.2 68.8
Stage Il 712 12.0 66.4 90.7 80.8 72.0 62.2 54.3 48.9
Stage Il 394 6.6 30.9 76.5 63.3 52.5 45.1 31.6 28.2
Stage IV 2,075 34.9 22.1 70.0 51.8 45.9 40.0 32.5 29.4
Unstaged 521 8.8 33.1 71.9 61.3 55.0 49.3 44.2 39.7
Oropharynx & Tonsil 5,501 100.0 45.4 79.8 65.9 58.8 49.8 43.5 39.3
Stage | 1,035 18.8 55.2 84.7 73.0 66.6 56.0 48.4 41.9
Stage Il 506 9.2 62.9 91.0 771 70.8 58.3 51.0 46.1
Stage Il 1,236 22.5 58.9 83.7 70.5 64.1 55.4 48.6 43.5
Stage IV 2,350 42.7 32.0 74.1 58.6 50.9 43.4 38.8 36.5
Unstaged 374 6.8 33.1 75.1 61.8 52.2 43.8 35.4 31.6
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while patients with squamous call and adenocarcinoma had
the worst prognosis.

Nasopharynx

As shown in Table 2.6, the 1-, 3-, and 5-year relative sur-
vival rates for cancer of the nasopharynx were 84%, 65%,
and 57%, respectively. Figure 2.10 presents the survival
of cancer of the nasopharynx by stage. Among patients
diagnosed with cancer of the nasopharynx, 15% were di-
agnosed at stage I, 6.7% at stage II, 22% at stage III, and
45% at stage IV. The median survival for patients pre-
senting at stage | was over 120 months. This decreased
to 47 months for patients presenting at stage IV. Relative
survival at 5 years varied from 78% for stage I to 47% for
stage IV. Unstaged cases show a survival curve similar to
that for all stages.

Table 2.6 (continued)

Figure 2.7: Cancer of the Oropharynx and Tonsil: Relative
Survival Rate (%) by Stage, Ages 20+ 12 SEER Areas, 1988-
2001
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Site/AJCC Stage Cases Percent (Months) 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year

Hypopharynx 3,273 100.0 19.7 67.4 47.9 38.3 29.5 22.0 18.2
Stage | 315 9.6 41.5 80.6 67.0 58.5 48.7 32.4 26.7
Stage Il 389 11.9 25.3 73.6 55.4 47.0 38.6 31.7 24.9
Stage Il 568 17.4 24.9 72.0 55.6 42.7 34.1 24.5 18.8
Stage IV 1,819 55.6 16.5 63.1 41.3 32.2 23.2 17.8 15.0
Unstaged 182 5.6 14.8 59.3 42.2 32.3 26.3 18.4 16.8

Salivary Gland 4,058 100.0 112.2 90.0 82.1 77.7 73.9 70.7 68.5
Stage | 1,457 35.9 > 120 99.4 98.0 96.2 95.7 92.4 91.6
Stage Il 630 15.5 106.8 92.0 84.1 81.2 76.7 73.9 67.4
Stage Il 188 4.6 98.8 92.1 84.6 80.8 72.6 68.5 57.5
Stage IV 1,032 25.4 27.7 771 58.1 47.7 37.2 30.0 27.5
Unstaged 751 18.5 109.3 86.4 80.6 77.5 741 73.6 73.6

Nasopharynx 2,819 100.0 67.8 84.1 73.2 65.3 56.6 48.3 44.7
Stage | 424 15.0 > 120 93.5 86.8 81.3 78.4 68.2 62.6
Stage Il 189 6.7 76.4 89.8 78.9 71.7 63.7 51.6 51.6
Stage Il 615 21.8 72.8 86.5 74.7 67.7 59.5 49.8 46.2
Stage IV 1,276 45.3 46.8 78.2 65.9 57.3 46.7 40.9 371
Unstaged 315 11.2 72.3 86.9 77.9 67.9 57.8 471 44.6

Nose, Nasal Cavity

and Middle Ear 2,299 100.0 47.9 79.8 67.7 61.9 54.0 50.3 46.4
Localized 594 25.8 > 120 95.1 90.2 88.2 82.5 79.8 77.4
Regional 1,181 51.4 37.0 77.7 63.6 55.8 47.3 43.0 37.7
Distant 325 14.1 15.5 59.5 41.9 34.9 25.3 24.8 21.7
Unstaged 199 8.7 47.7 79.4 67.6 63.4 55.5 49.7 45.3

Other Oral Cavity

and Pharynx 1,010 100.0 18.1 63.8 46.3 38.9 29.8 23.6 21.5
Stage | 169 16.7 26.7 73.9 55.8 48.6 40.8 36.1 36.1
Stage Il 70 6.9 43.2 74.8 69.4 58.7 46.2 33.3 28.2
Stage Il 148 14.7 18.0 69.4 43.4 36.8 23.2 21.9 21.0
Stage IV 478 47.3 14.4 56.4 39.0 31.7 22.3 17.8 13.4
Unstaged 145 14.4 20.1 65.2 50.9 43.8 39.3 26.0 23.3
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Table 2.7: Cancer of the Head and Neck: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival Rates (%)
by Primary Site and Grade, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Site/Grade Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
Lip 3,982 100.0 99.6 97.7 96.2 93.5 90.4 88.0
Grade | 1,531 38.4 100.0 99.2 98.1 96.2 94.0 90.3
Grade Il 971 24.4 99.1 97.2 95.1 91.3 85.8 84.0
Grades llI-IV 186 4.7 93.6 88.1 79.8 73.5 65.3 62.2
Unknown 1,294 32,5 99.2 97.4 96.7 94.2 91.6 88.6
Tongue 8,637 100.0 80.8 65.9 59.4 53.1 46.3 421
Grade | 1,428 16.5 86.9 76.4 71.0 65.8 59.1 53.9
Grade Il 3,506 40.6 80.7 64.3 57.1 49.8 42.9 38.7
Grades llI-IV 2,314 26.8 78.1 61.5 54.3 48.0 4.7 37.9
Unknown 1,389 16.1 79.0 66.8 61.8 56.9 49.4 45.4
Floor of Mouth 3,286 100.0 82.8 69.2 61.7 52.7 43.3 37.7
Grade | 568 17.3 89.5 78.9 72.5 63.4 53.0 451
Grade Il 1,586 48.3 83.2 68.9 60.5 51.4 11 35.4
Grades llI-IV 563 171 73.4 56.9 49.3 40.1 33.7 30.1
Unknown 569 17.3 84.6 72.5 66.5 58.0 48.4 43.1
Gum & Other Mouth 5,946 100.0 82.8 71.6 65.8 59.5 51.9 48.1
Grade | 1,258 21.2 86.9 79.0 73.8 69.6 63.9 57.4
Grade Il 2,557 43.0 83.3 71.3 65.7 59.5 51.2 47.0
Grades llI-IV 880 14.8 741 56.7 47.9 38.9 31.7 29.1
Unknown 1,251 21.0 84.0 75.3 70.8 64.4 56.0 54.1
Oropharynx & Tonsil 5,501 100.0 79.8 65.9 58.8 49.8 43.5 39.3
Grade | 341 6.2 78.2 65.5 59.7 50.3 39.2 32.8
Grade Il 2,132 38.8 78.8 64.9 57.2 47.0 40.7 37.4
Grades llI-IV 2,208 40.1 83.5 70.1 63.5 55.2 50.2 46.1
Unknown 820 14.9 73.4 57.4 49.4 421 35.1 29.4
Hypopharynx 3,273 100.0 67.4 47.9 38.3 29.5 22.0 18.2
Grade | 173 5.3 66.5 44.6 36.2 25.9 23.2 19.6
Grade Il 1,326 40.5 68.3 49.3 40.0 31.0 20.8 17.5
Grades llI-IV 1,297 39.6 67.9 48.1 37.7 29.2 23.5 18.7
Unknown 477 14.6 63.6 44.9 35.6 26.6 19.2 16.7
Salivary Gland 4,058 100.0 90.0 82.1 77.7 73.9 70.7 68.5
Grade | 357 8.8 97.4 96.3 94.8 94.6 93.6 93.6
Grade Il 897 221 95.6 90.7 87.6 86.1 85.9 84.2
Grades llI-IV 1,239 30.5 80.8 64.7 57.3 47.8 40.3 34.6
Unknown 1,565 38.6 92.2 87.2 83.3 80.3 76.5 74.9
Nasopharynx 2,819 100.0 84.1 73.2 65.3 56.6 48.3 44.7
Grade | 59 2.1 50.5 46.1 41.4 38.3 31.3 31.3
Grade Il 269 9.5 70.7 54.5 48.6 39.6 30.1 25.1
Grades llI-IV 1,874 66.5 86.7 76.3 68.0 59.1 51.1 47.7
Unknown 617 21.9 85.0 74.2 66.3 57.5 48.3 44.5
Nose, Nasal Cavity and Middle Ear 2,299 100.0 79.8 67.7 61.9 54.0 50.3 46.4
Grade | 261 11.4 87.0 77.7 74.8 67.2 64.0 60.7
Grade Il 475 20.7 80.7 67.7 63.4 56.8 54.3 51.7
Grades llI-IV 770 33.5 74.0 60.8 51.8 42.0 38.1 33.3
Unknown 793 34.5 82.4 711 66.6 59.8 55.5 50.6
Other Oral Cavity and Pharynx 1,010 100.0 63.8 46.3 38.9 29.8 23.6 21.5
Grade | 65 6.4 63.4 45.7 38.2 30.5 28.4 271
Grade Il 392 38.8 65.2 43.0 33.9 24.9 20.3 16.6
Grades llI-IV 323 32.0 60.9 46.2 41.2 32.2 26.0 241
Unknown 230 22.8 65.7 52.7 44.6 34.5 241 22.6
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Paranasal Sinus

Table 2.12 and Figure 2.11 show the relative survival rates
for paranasal sinus cancers according to cell type. Patients
with adenoid cystic carcinomas had the best 5-year relative
survival (61%), while patients with epithelial neoplasms
had the worst 5-year relative survival (32%).

Nose, Paranasal Sinus, and Middle Ear

Figure 2.12 shows the survival of patients with nose, nasal
cavity, or middle ear cancer according to SEER historic
stage. The overall 1-, 3-, and 5-year relative survival rates,
as presented in Table 2.6, were 80%, 62%, and 54%, respec-
tively. Among patients diagnosed with cancer of the nose,
nasal cavity, or middle ear, 26% had localized tumors, 51%
regional, and 14% distant. The median survival for patients
with localized disease at presentation was greater than 120
months; for regional disease it was 37 months, and for distant
disease, 16 months. Five-year relative survival by stage

varied from 83% for local to 25% for distant disease.

Table 2.8: Cancer of the Head and Neck: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival Rates (%) by

Primary Site and Tumor Size, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Primary Site/Grade Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
Lip 3,982 100.0 99.6 97.7 96.2 93.5 90.4 88.0
<1cm 879 221 100.0 100.0 99.6 97.3 95.3 92.0
1.0-1.9 cm 901 22.6 100.0 97.1 94.1 91.1 86.5 82.2
2.0-2.9 cm 267 6.7 98.5 92.5 89.9 82.6 80.9 80.8
3.0-3.9cm 99 2.5 93.8 84.4 82.5 76.0 65.2 60.0
4.0+ cm 87 2.2 79.8 67.1 63.0 63.0 62.7 60.1
Unknown 1,749 43.9 100.0 99.2 98.9 96.3 93.4 91.1
Tongue 8,637 100.0 80.8 65.9 59.4 53.1 46.3 421
<1cm 498 5.8 99.8 92.2 87.6 81.5 74.4 70.0
1.0-1.9 cm 1,329 15.4 94.2 82.8 77.2 71.6 62.4 58.2
2.0-2.9 cm 1,434 16.6 88.2 71.2 64.4 55.8 471 41.4
3.0-3.9cm 1,084 12.6 80.2 63.5 56.1 49.2 42.8 401
4.0+ cm 1,459 16.9 67.2 48.2 40.8 34.9 29.0 22.6
Unknown 2,833 32.8 74.5 60.6 54.1 48.6 42.9 39.7
Floor of Mouth 3,286 100.0 82.8 69.2 61.7 52.7 43.3 37.7
<1cm 214 6.5 97.2 92.6 90.4 81.8 70.4 59.2
1.0-1.9 cm 555 16.9 94.1 86.3 79.6 70.0 57.0 51.8
2.0-29 cm 593 18.0 91.6 75.5 66.4 54.8 44.0 38.2
3.0-3.9cm 404 12.3 83.8 63.9 53.4 429 34.4 30.9
4.0+ cm 546 16.6 63.3 46.7 39.2 32.7 25.7 20.4
Unknown 974 29.6 78.5 65.2 58.2 50.2 42.1 36.5
Gum & Other Mouth 5,946 100.0 82.8 71.6 65.8 59.5 51.9 48.1
<1cm 311 5.2 98.1 93.9 91.3 84.5 78.2 72.3
1.0-1.9 cm 895 15.1 96.2 89.9 85.4 79.8 74.9 70.9
2.0-29 cm 982 16.5 87.9 77.3 70.8 64.0 55.0 51.7
3.0-3.9cm 709 11.9 81.3 65.8 57.9 49.9 40.5 35.6
4.0+ cm 907 15.3 67.8 50.5 43.2 36.7 28.2 23.2
Unknown 2,142 36.0 79.5 68.6 63.5 57.8 49.9 46.9
Oropharynx & Tonsil 5,501 100.0 79.8 65.9 58.8 49.8 43.5 39.3
<1cm 110 2.0 93.1 84.4 81.1 62.9 62.0 54.1
1.0-1.9 cm 398 7.2 93.9 87.5 83.8 72.0 68.9 64.1
2.0-29 cm 728 13.2 89.3 77.4 69.1 58.4 51.4 48.1
3.0-3.9cm 713 13.0 88.2 73.7 68.5 58.1 50.9 42.8
4.0+ cm 1,075 19.5 73.6 56.3 49.3 42.4 34.4 30.9
Unknown 2,477 45.0 74.5 60.1 51.9 43.8 37.8 34.2
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Figure 2.8: Cancer of the Hypopharynx: Relative Survival
Rate (%) by Stage, Ages 20+, 12 SEER Areas, 1988-2001
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Figure 2.9: Cancer of the Salivary Gland: Relative Survival
Rate (%) by Histology, Ages 20+, 12 SEER Areas, 1988-2001
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Table 2.8 (continued): Cancer of the Head and Neck: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival
Rates (%) by Site and Tumor Size, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Site/Grade Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
Hypopharynx 3,273 100.0 67.4 47.9 38.3 29.5 22.0 18.2
<1cm 45 1.4 86.1 73.3 65.9 50.3 45.8 30.3
1.0-1.9 cm 198 6.0 83.4 67.5 57.6 46.2 38.7 24.6
2.0-29 cm 416 12.7 81.5 67.1 55.6 42.6 29.1 24.8
3.0-3.9 cm 409 12.5 78.2 53.5 44.5 35.4 30.4 27.2
4.0+ cm 666 20.3 63.7 42.7 32.5 22.0 17.2 12.3
Unknown 1,539 47.0 59.6 40.2 30.9 24.6 16.3 14.7
Salivary Gland 4,058 100.0 90.0 82.1 77.7 73.9 70.7 68.5
<1cm 152 3.7 100.0 100.0 99.2 99.2 97.1 88.9
1.0-1.9 cm 830 20.5 98.6 96.6 95.0 92.5 88.5 85.3
2.0-2.9 cm 884 21.8 96.0 90.0 84.1 80.6 78.0 76.1
3.0-3.9 cm 526 13.0 92.8 82.9 75.9 71.0 63.7 62.8
4.0+ cm 728 17.9 77.3 61.3 56.1 49.4 44.3 38.9
Unknown 938 23.1 82.9 73.6 69.1 63.9 63.3 63.3
Nasopharynx 2,819 100.0 84.1 73.2 65.3 56.6 48.3 44.7
<1cm 35 1.2 89.6 84.2 81.7 72.3 64.6 43.5
1.0-1.9 cm 95 3.4 95.0 86.9 80.2 741 69.8 45.4
2.0-29 cm 201 71 90.1 84.8 81.7 77.7 65.9 62.7
3.0-3.9cm 161 5.7 88.6 76.4 70.3 58.2 53.6 49.4
4.0+ cm 379 13.4 84.8 73.0 61.1 51.3 44.5 43.8
Unknown 1,948 69.1 82.3 70.8 62.9 54.1 451 42.4
Nose, Nasal Cavity and Middle Ear 2,299 100.0 79.8 67.7 61.9 54.0 50.3 46.4
<1cm 55 2.4 97.1 89.9 89.4 89.4 81.5 74.5
1.0-1.9 cm 125 5.4 91.7 87.3 84.5 82.1 81.5 77.0
2.0-29 cm 183 8.0 88.2 75.6 72.3 57.1 53.9 53.9
3.0-3.9cm 136 5.9 84.1 75.4 67.5 62.2 55.7 55.7
4.0+ cm 384 16.7 77.4 59.8 51.6 43.3 36.8 27.2
Unknown 1,416 61.6 77.2 65.4 59.5 51.5 48.0 44.0
Other Oral Cavity and Pharynx 1,010 100.0 63.8 46.3 38.9 29.8 23.6 21.5
<1cm 11 1.1 ~ ~ ~ ~ ~ ~
1.0-1.9 cm 44 4.4 78.8 61.6 57.4 40.7 38.6 36.1
2.0-2.9 cm 84 8.3 83.3 66.2 65.0 39.5 34.5 34.5
3.0-3.9 cm 100 9.9 78.0 63.8 47.3 36.9 25.8 23.5
4.0+ cm 208 20.6 59.8 43.3 34.9 27.0 211 13.6
Unknown 563 55.7 58.0 39.7 33.0 26.5 20.3 18.7

~ Statistic not displayed due to less than 25 cases.
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Table 2.9: Cancer of the Base and Anterior of Tongue: Number and Distribution of Cases by AJCC Stage at Diagnosis (5th Edition,
Ages 20+, 12 SEER Areas, 1988-2001

Base of Tongue Anterior of Tongue
AJCC Stage Cases Percent Cases Percent
Total 3,796 100.0 4,841 100.0
Stage | 605 15.9 2,322 48.0
Stage Il 346 9.1 735 15.2
Stage Il 859 22.6 557 11.5
Stage IV 1,745 46.0 902 18.6
Unstaged 241 6.3 325 6.7

Table 2.10: Cancer of the Base and Anterior Tongue: 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival Rates (%) by AJCC Stage (5th Edition),
Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Stage at Base of Tongue Anterior Tongue
Diagnosis | 1-Year | 2-Year | 3-Year | 5-Year | 8-Year | 10-Year | 1-Year | 2-Year | 3-Year | 5-Year | 8-Year | 10-Year
Total 77.8 62.3 55.3 47.5 40.9 36.8 83.1 68.8 62.6 57.5 50.6 46.2
Stage | 84.3 69.6 62.2 51.5 40.6 35.7 95.2 86.1 80.9 75.9 69.4 65.1
Stage Il 89.4 751 68.9 60.2 54.7 51.8 86.3 70.8 63.5 57.5 48.7 40.8
Stage Il 79.7 64.1 58.0 52.7 46.9 41.4 72.3 50.2 44.0 38.8 30.5 26.8
Stage IV 72.8 56.6 49.3 41.9 36.1 32.5 61.8 39.5 31.7 26.5 20.9 17.3
Unstaged 74.4 59.6 52.0 41.4 35.5 33.1 66.8 53.4 46.2 42.0 34.5 31.1

Table 2.11: Cancer of the Salivary Gland: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival Rates (%)
by Histology, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Histology ICD-0O-3 Code Cases | Percent | 1-Year | 2-Year | 3-Year | 5-Year | 8-Year | 10-Year
Total 4,058 100.0 90.0 82.1 77.7 73.9 70.7 68.5
Squamous Cell Carcinoma 8050-8089 695 171 76.7 61.1 53.0 45.6 38.0 36.9
8140-8147,8190,
. 8255,8260- 8263,
Adenocarcinoma 8290.8310,8480,8481, 616 15.2 86.6 73.5 65.5 59.9 54.4 48.5
8560,8570-8574
Adenoid Cystic Carcinoma 8200 546 13.5 97.5 91.9 87.9 84.1 74.8 70.8
Mucoepidermoid Carcinoma, Poorly | g4 g439 537 13.2| 959| 93.3| 9241| 90.4| 902 84.9
Differentiated
Acinic (Acinar) Cell Carcinoma 8550-8559 505 12.4 99.9 98.0 96.4 95.8 93.5 93.5
Mucoepidermoid Carcinoma (Other) | 8430-8439 273 6.7 86.3 76.8 71.2 66.1 64.4 64.4
Garcinoma in Pleomorphic Adenoma | gq40_gg4q 213 52| 957| 903| 857 822 787 711
(Malignant Mixed Tumor)
Mucoepidermoid Carcinoma, Well | g3 g439 132 33| 99.0| 99.0| w990| w9s6| 986 98.6
Differentiated
Other All Others 541 13.3 ~ ~ ~ ~ ~ ~

~ Survival statistics not reported due to heterogeneous composition of remaining cell types

Table 2.12: Cancer of the Paranasal Sinus: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year (Yr) Relative Survival Rates
(%) by Histology, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)

Histology ICD-O-3 Code Cases | Percent | 1-Yr | 2-Yr | 3-Yr | 5-Yr | 8-Yr | 10-Yr

Total 1,208 100.0| 72.0, 57.6| 50.3| 42.0| 38.1| 34.7
8050-8052,8070-8078,

Squamous Cell Carcinoma 8082-8084 649 53.7| 66.4| 51.1 42.7| 36.3| 33.3| 30.6

Epithelial Neoplasms 8010-8049 134 11.1| 69.6| 55.3| 47.0| 321| 255| 255

Adenoid Cystic Carcinoma (Cylindroma) 8200 124 10.3| 91.1 80.0/ 76.0, 61.1 51.0| 45.2

8140-8147,8255,826082

63,8290,8310,8480-8481,
Adenocarcinoma 8560,8570-8574 108 89| 81.7| 68.7| 63.2| 51.0|/ 50.6| 45.8
Other All Others 193 16.0| 74.5| 59.2| 53.1| 48.4| 439 38.0
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Figure 2.10: Cancer of the Nasopharynx: Relative Survival
Rate (%) by Stage, Ages 20+, 12 SEER Areas, 1988-2001
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Figure 2.11: Cancer of the Paranasal Sinus: Relative Survival
Rate (%) by Histology, Ages 20+, 12 SEER Areas, 1988-2001

S

2

]

o

®

2

<

S

(7]

o

2

s

]

o 20 |
10 -

0 T T T T T T .

0 12 24 36 48 60 72 84 96 108 120

Months after diagnosis

«<’=Adenoid Cystic Carcinoma

==Adenocarcinoma
Epithelial Neoplasms

=0=Squamous Cell Carcinoma

Figure 2.12: Cancer of the Nose, Paranasal Sinus, and Middle
Ear: Relative Survival Rate (%) by SEER Historic Stage, Ages
20+, 12 SEER Areas, 1988-2001
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DISCUSSION

Head and neck cancers consist of a heterogeneous collection
of anatomic sites and cell types. The majority of head and
neck cancers are in the oral cavity. In men, cancers of the
oral cavity and pharynx account for 3% of all new cancer
cases and are the 8th most common cancer site (5).

While 5-year relative survival is most frequently quoted,
the survival curves shown here indicate that survival may
level off for some head and neck sites before the 5-year
time point. Relative survival at 2 or 3 years may convey
as much if not more meaning for patient prognosis.

A major limitation of the data is the lack of additional
host-based prognostic factors. Several researchers have
identified comorbidities (9-16) and performance status (15)
as important prognostic factors for patients with head and
neck cancers. Since SEER does not routinely collect this
information, it is not available for inclusion in this mono-
graph.
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INTRODUCTION

Chapter 3
Cancers of the Esophagus, Stomach,
and Small Intestine

Charles Key and Angela L.W. Meisner

Cancers of the esophagus, stomach, and small intestine
together account for a approximately 3% of the malignant
neoplasms diagnosed in the United States each year. Ap-
proximately 43,000 people were diagnosed with one of
these cancers in 2006 (1). About one-third will be can-
cer of the esophagus (14,550), one-half will be cancer of
the stomach (22,280) and the remainder will be cancer
of the small intestine (6,170) (1). However, because as
a group they have relatively poor survival rates, these
upper gastrointestinal cancers are responsible for about
4.7% of the annual U.S. cancer deaths, 26,270 estimated
deaths in 2006 (1).

In the 14 year period 1988-2001, the SEER Program re-
corded 19,410 cancers of the esophagus, 39,623 stomach
cancers and 6,879 malignant neoplasms of the small in-

testine (including 2,202 carcinoids).

The tables and text in this chapter address some of the
patient characteristics (sex, race, and age) and tumor char-
acteristics (tumor stage, grade, size, subsite location, and

Table 3.1: Cancers of the Esophagus, Stomach, and Small Intestine:

histology) that may be associated with differences in pa-
tients’ prognosis and outcome.

The text primarily cites 5-year relative survival rates as
the primary outcome measure because of its wide general
use. However, for cancers associated with poor survival,
readers may find the tabulations of 1-, 2-, and 3-year rela-
tive survival rates to be more informative.

MATERIALS AND METHODS

The NCI contracts with medically-oriented, nonprofit in-
stitutions located in specific geographic areas to obtain
data on all cancers diagnosed in residents of the SEER
geographic arecas. SEER collects data on all invasive
and in situ cancers except basal cell and squamous cell
carcinomas of the skin (of non-genital anatomic sites) and
in situ carcinomas of the uterine cervix. SEER actively
follows all previously diagnosed patients on an annual
basis to obtain vital status allowing the calculation of
observed and relative survival rates.

This analysis is based on data from 12 SEER geographic
areas which collectively cover about 14% of the total US

Number of Cases and Exclusions, 12 SEER Areas, 1988-

2001
Esophagus Stomach Small Intestine

Number Number Number

Selected/ Number Selected/ Number | Selected/ Number

Remaining | Excluded | Remaining | Excluded | Remaining | Excluded Reason for Exclusion/Selection
19,410 0 39,623 0 6,879 0 Select 1988-2001 diagnosis (Los Angeles for 1992-

2001 only)
15,934 3,476 33,871 5,752 5,210 1,669 Select first primary only
15,702 232 33,356 515 5,101 109 Exclude death certificate only or at autopsy
15,668 34 33,269 87 5,084 17 Exclude unknown race
15,650 18 33,198 71 5,073 1 Exclude alive with no survival time
15,644 6 33,170 28 5,061 12 Exclude children (000-019)
15,446 198 32,839 331 5,023 38 Exclude in situ cancers
14,999 447 31,996 843 4,945 78 Exclude no or unknown microscopic confirmation
14,959 40 31,045 951 4,264 681 Exclude sarcomas (including stromal 8930-8939)
14,932 27 30,382 663 2,062 2,202 Exclude Carcinoids
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Table 3.2: Cancer of the Esophagus (Excluding carcinoids): Median Survival Time and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival

Rates by Sex, Race, Age, Historic Stage, Grade

Primary Site and Tumor Size, 12 SEER Areas, 1988-2001

Median Relative Survival
Survival 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
Characteristics Cases Percent (Months) Percent Percent Percent Percent Percent Percent
All Cases 14,932 100.0 9.2 42.1 24.3 18.2 13.6 10.9 9.8
Sex
Male | 11,168 74.8 9.2 42.4 24.3 18.2 13.5 11.0 9.8
Female 3,764 25.2 9.0 41.1 24.3 18.5 13.7 10.6 9.6
Race
White | 11,561 77.4 9.5 43.7 25.9 19.5 14.6 11.8 10.5
Black 2,412 16.2 8.0 35.8 17.5 13.0 9.4 6.9 6.6
Other 959 6.4 8.6 ~ ~ ~ ~ ~ ~
Age
20-49 1,272 8.5 1.1 46.9 27.4 21.9 18.0 15.7 14.7
50-64 4,948 331 10.8 47.0 27.5 204 14.8 11.6 9.9
65+ 8,712 58.3 8.0 38.4 21.8 16.2 11.9 9.2 8.4
Historic Stage
Localized 3,828 25.6 17.0 62.7 44.5 36.1 28.5 23.2 211
Regional 4,260 28.5 11.0 48.1 26.0 18.8 13.0 9.5 8.4
Distant 4,037 27.0 5.1 19.5 6.3 3.6 2.3 1.6 1.5
Unstaged 2,807 18.8 8.0 37.4 20.0 14.4 10.8 9.7 9.3
Grade
Well 722 4.8 12.5 53.6 36.2 30.5 25.9 22.2 18.9
Moderate 4,861 32.6 10.0 45.0 26.4 19.5 13.9 10.5 9.8
Poor 6,341 42.5 8.5 38.9 20.4 15.0 1.1 8.7 7.9
Undifferentiated 405 2.7 71 36.5 204 13.8 8.0 6.1 6.1
Unknown 2,603 17.4 9.0 42.1 27.2 21.3 16.4 13.9 12.2
Primary Site
Cervical 431 2.9 10.0 44.6 27.8 19.6 14.9 10.8 7.8
Thoracic 463 3.1 8.8 39.3 22.8 17.6 14.7 12.3 9.8
Abdominal 179 1.2 9.1 42.8 27.6 22.3 15.3 13.9 13.9
Upper third 963 6.4 8.3 38.6 21.7 15.9 10.9 8.0 8.0
Middle third 3,467 23.2 9.1 41.0 22.3 16.3 11.6 7.9 6.7
Lower third 7,400 49.6 9.9 44.8 26.4 20.1 15.2 12.9 11.8
Overlapping lesion 807 5.4 71 36.6 20.0 13.1 8.8 6.1 5.9
Esophagus, NOS 1,222 8.2 7.0 34.6 20.6 16.6 13.2 1.4 10.1
Tumor Size
<2cm 903 6.0 19.0 64.5 48.2 39.9 32.7 26.1 23.6
2.1-5cm 3,556 23.8 11.3 49.7 28.5 21.2 15.8 12.3 10.4
5.1-10 cm 3,003 201 8.5 37.6 19.5 13.6 10.2 7.6 7.2
>10 cm 449 3.0 7.5 35.3 18.9 13.3 7.6 5.8 5.2
Unknown 7,021 47.0 7.9 37.7 21.5 16.3 11.8 9.8 9.0

~ Not calculated.

population. The areas are the States of Connecticut, lowa,
New Mexico, Utah, and Hawaii; the metropolitan areas of
Detroit, Michigan; Atlanta, Georgia; San Francisco, San
Jose, and Los Angeles, California; Seattle, Washington;

and 10 counties in rural Georgia. Los Angeles contributed
data for diagnosis years 1992 to 2001, all other areas for
1988-2001.
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The following cases were excluded from this survival
analysis: patients for whom the upper gastrointestinal
cancer was not the first primary, cases diagnosed at autopsy
or by death certificate only, persons of unknown race,
patients alive with no recorded survival time, patients less
than 20 years old, and cases without microscopic confir-
mation. Gastrointestinal sarcomas and lymphomas are
excluded here, but appear in the Sarcoma and Lymphoma
chapters of this monograph. Remaining cases (including
carcinoids) available for analysis are as follows: 14,959
esophageal cancers; 31,045 stomach cancers; 4,264 small
intestine cancers (Table 3.1). Because the 5-year relative
survival for carcinoids of the stomach and small intestine
exceeds 70%, they are shown separately in the relative
survival tables.

Survival analysis is based on relative survival rates cal-
culated by the life-table (actuarial) method. Relative
survival, defined as observed survival in the cohort divided
by expected survival in the cohort, adjusts for the expected
mortality that the cohort would experience from other
causes of death. Expected survival is based on decennial
life tables for the United States in 1990.

The staging definitions utilized in this chapter are SEER
historic stage: localized — confined to the primary site; re-
gional — spread to regional lymph nodes or by direct exten-
sion beyond the primary; distant — metastatic spread.

Figure 3.1: Relative Survival Rates (%) by Primary Site
(Esophagus, Stomach, Small Intestine) and Months after
Diagnosis, Ages 20+, 12 SEER Areas, 1988-2001
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RESULTS

The relative survival curves for esophagus, stomach, and
small intestine cancer are shown in Figure 3.1.

Esophagus

Overall short median survival time (9.2 months) and low
5-year relative survival rates (14%) serve as baseline
measures for the following esophageal cancer tables and
text. Five-year relative survival rates are presented graphi-
cally in Figure 3.2.

Figure 3.2: Cancer of the Esophagus: 5-Year Relative Survival
Rates by Sex, Race, Age, Stage, Grade, Primary Site, Tumor
Size and Histology, Ages 20+, 12 SEER Areas, 1988-2001
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Sex, Race, and Age

Among 14,932 esophageal cancers cases eligible for this
analysis, males outnumbered females by a factor of 3 to
1. However, the observed sex-specific median survival
times (9.2 and 9.0 months) and 5-year relative survival
rates (14%) were virtually identical. Survival experience
of white patients was slightly better than the experience
of black patients. Fifty-eight percent of the patients were
65 years and older and their survival experience was
worse than that of patients in the younger age groups
(Table 3.2).

Tumor Stage, Grade, and Size

Localized tumor stage, well differentiated tumor grade
and small tumor size (2 cm or less) were associated with
S-year relative survival rates of 26% to 33%, whereas for
distant stage, undifferentiated grade and large tumor size
(more than 10 cm) rates were 2% to 8% (Table 3.2).

Esophageal Subsite and Histology

Squamous cell carcinoma is the predominant histologic
type of esophageal carcinoma worldwide, but in recent
decades there has been a striking increase of adenocar-
cinoma, especially in U.S. white males. Squamous cell
carcinomas moderately outnumber adenocarcinomas in
total, but adenocarcinomas predominate in the lower third
of the esophagus. Relative 5-year survival was 12% for
patients with squamous cell carcinoma and only slightly
better (15%) for adenocarcinoma patients (Table 3.3).
Patients whose cancers were coded to locations in the
lower third of the esophagus or abdominal esophagus had
relative 5-year survival of about 15%.

Carcinoid tumors are not very common in the esophagus
when compared to other parts of the upper gastrointestinal
tract. In this series, the ones that did occur had much
poorer relative 5-year survival (10%) than those in the
stomach (71%) or small intestine (77%). Five-year rela-
tive survival rates by tumor and patient characteristics
are presented graphically in Figure 3.2.

Table 3.3: Cancer of the Esophagus: Distribution, Median Survival Time and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival
Rates (%) by Histology, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)

Median
Survival 10-
Histology (ICD-O code) Cases Percent (Months) | 1-Year | 2-Year | 3-Year | 5-Year | 8-Year | Year
All Cases excluding carcinoids 14,932 100.0 9.2 42.1 24.3 18.2 13.6 10.9 9.8
Carcinoma excluding
carcinoids 14,839 99.4 9.2 421 24.2 18.2 13.5 10.8 9.8
8010-8231, 8247-8572
Squamous-cell carcinoma
8050-8076 7,465 50.0 8.9 40.2 224 16.6 12.1 9.4 8.3
Adenocarcinoma
8140-8141,8191-8231,
8260-8263,8310,8430, 6,514 43.6 10.0 45.4 26.9 201 15.0 12.4 11.3
8480-8490,8560,
8570-8572
Other specified carcinomas 178 1.2 8.8 40.5 22.8 17.3 9.8 5.2 5.2
Unspecified carcinoma
8010-8034 682 4.6 6.0 311 19.7 16.9 14.3 14.3 13.4
Unspecified Cancer
8000-8004 75 0.5 8.8 40.7 34.7 34.7 34.3 25.9 21.5
Other specified cancer 18 0.1 ~ ~ ~ ~ ~ ~ ~
Carcinoids
8240-8246 27 0.2 12.5 53.6 241 10.1 10.1 10.1 10.1

~ Statistic not displayed due to less than 25 cases.
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Figure 3.3: Cancer of the Stomach: 5-Year Relative Survival

Rates by Sex, Race, Age, Stage, Grade, Primary Site, Tumor

Size and Histology, Ages 20+, 12 SEER Areas, 1988-2001
5-Year Relative Survival (%)
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Short median survival time (10 months) and low 5-year
relative survival rates (21%) are the overall baseline mea-
sures for the stomach cancer tables and text. Five-year
relative survival rates by tumor and patient characteristics
are presented graphically in Figure 3.3.

Sex, Race, and Age

There were a total of 30,382 stomach cancer cases avail-
able for this analysis with male cancers exceeding female
by about 1.7 to 1. Female patients experienced a slight
relative survival advantage at each follow-up interval
between | year and 10 years, but median survival time for
both sexes was less than 10 months from initial diagnosis.
Survival for black patients was similar to that for white
patients. While relative survival rates are not shown for
other races, it should be noted that most of the “Other”
races are Asian/Pacific Islanders, whose incidence rate of
stomach cancer is high; their median survival time (13.5
months) is higher than for blacks or whites. Almost 2/3
of the eligible stomach cancer patients in this analysis
were 65 years old or older. During the first year after
diagnosis, persons 65 years of age and older had lower
relative survival (44%) than those 20-49 years of age
(52%) and 50-64 years (49%). However, at intervals
between 2 and 10 years the survival rates were remark-
ably similar (Table 3.4).

Tumor Stage, Grade, and Size

About 20% had cancers that had not spread beyond the
stomach and their 5-year relative survival was 59%.
About 1/3 of the patients exhibited extension of tumor to
adjacent structures or metastasis to regional lymph nodes
and their 5-year relative survival dropped to 21%. Another
1/3 of the cases had recognized tumor spread to distant
organs or lymph nodes at the time of diagnosis and they
experienced only 2% relative survival at 5 years. Tumors
measuring 2 cm or less were associated with far better
S-year relative survival rate (57%) than tumors measuring
2.1-5.0 cm (30%) or 5.1-10 cm (22%) or greater than 10
cm (10%). Tumors assigned a histologic grade of “well
differentiated” were associated with better 5-year relative
survival rate (42%) than the less differentiated grades, but
they accounted for only about 4% of the cases (Table 3.4).
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Table 3.4: Cancer of the Stomach (Excluding Carcinoids): Median Survival Time and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival
Rates by Sex, Race, Age (20+), Historic Stage, Grade, Primar

Site and Tumor Size, 12 SEER Areas, 1988-2001

Median Relative Survival Rate (%)
Survival
Characteristics Cases Percent (Months) 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
All Cases 30,382 100.0 9.6 46.0 31.4 25.4 21.0 18.0 16.9
Sex
Male 19,034 62.6 9.7 45.9 30.9 24.8 19.9 16.8 15.5
Female 11,348 37.4 9.5 46.0 321 26.4 22.6 20.0 19.0
Race
White 21,276 70.0 9.0 44.0 29.2 23.2 18.7 15.7 14.4
Black 3,519 11.6 8.8 441 30.4 24.8 20.2 16.8 15.8
Other 5,587 18.4 13.5 ~ ~ ~ ~ ~ ~
Age
20-49 3,270 10.8 13.0 52.2 33.5 26.6 21.9 18.3 17.5
50-64 7,179 23.6 11.5 49.3 32.8 25.8 20.4 17.3 16.7
65+ 19,933 65.6 8.4 43.6 30.4 25.1 211 18.5 17.0
Historic Stage
Localized 6,085 20.0 45.5 78.5 69.1 63.7 58.6 54.0 51.8
Regional 10,272 33.8 15.3 59.7 38.4 28.8 21.4 17.2 15.9
Distant 10,401 34.2 4.3 17.7 6.3 3.7 2.3 1.7 1.6
Unstaged 3,624 11.9 6.2 33.8 20.3 15.1 12.2 10.5 10.2
Grade
Well 1,232 4.1 22.6 65.2 53.8 47.2 41.9 373 36.3
Moderate 7,014 23.1 13.2 54.8 39.7 33.0 27.7 23.6 21.5
Poor 16,687 54.9 9.0 43.9 28.5 22.6 18.4 16.0 15.0
Undifferentiated 894 2.9 7.6 38.6 24.9 18.7 13.2 10.4 10.4
Unknown 4,555 15.0 6.6 36.2 24.2 19.8 16.3 14.0 13.3
Primary Site
Cardia, NOS 7,760 25.5 10.0 45.2 27.4 20.3 15.2 12.0 11.2
Fundus 1,241 4.1 7.3 38.5 24.9 20.2 16.5 12.8 12.0
Body 2,240 7.4 9.1 45.6 33.1 28.0 24.8 22.2 21.8
Gastric antrum 6,282 20.7 12.9 54.3 40.2 34.1 29.2 25.6 24.8
Pylorus 964 3.2 14.6 58.4 42.3 34.7 30.3 25.4 21.5
Lesser curvature, NOS 2,996 9.9 16.8 60.4 46.1 39.9 34.9 31.8 29.9
Greatercurvature: | 1,306 4.3 1.7 51.4 39.5 33.2 28.1 23.9 22.8
Overlapping lesion 2,967 9.8 6.8 34.9 20.0 14.8 11.3 10.0 8.9
Stomach, NOS 4,626 15.2 5.6 31.8 20.3 16.0 12.6 10.5 9.5
Tumor Size
<2cm 2,056 6.8 46.4 77.6 68.9 62.7 56.8 50.0 48.0
2.1-5cm 6,986 23.0 171 61.8 44.3 36.2 29.5 26.0 23.9
5.1-10 cm 5,842 19.2 12.6 53.4 35.4 27.5 21.9 17.6 15.8
>10 cm 2,584 8.5 7.5 36.4 18.9 13.0 9.5 7.9 7.4
Unknown 12,914 42.5 5.6 30.8 18.9 15.1 12.4 10.7 10.3
- Not calculated.
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Table 3.5: Cancer of the Stomach: Distribution, Median Survival Time and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival Rates (%) by

Histology, Ages 20+, 12 SEER Areas, 1988-2001

Median Relative Survival Rate (%)
Survival
Histology (ICD-O code) Cases Percent | (Months) | 1-Year | 2-Year | 3-Year | 5-Year | 8-Year | 10-Year
All Cases excluding carcinoids 30,382 100.0 9.6 46.0 31.4 25.4 21.0 18.0 16.9
Carcinoma excluding carcinoids
8010-8231,8247-8572 30,156 99.3 9.6 46.0 31.3 25.3 20.8 17.9 16.8
Squamous-cell carcinoma
8050-8076 256 0.8 7.4 34.2 234 18.4 15.2 14.3 14.3
Adenocarcinoma
8140-8141,8191-8231,
8260-8263,8310,8430, 25,322 83.3 9.5 45.4 30.7 24.8 20.4 17.3 16.2
8480-8490,8560,
8570-8572
Other specified carcinomas 3,635 12.0 13.5 54.7 39.4 32.2 26.8 23.9 22.2
Unspecified carcinoma
8010-8034 943 3.1 4.5 28.9 18.5 14.8 11.8 11.2 10.5
Unspecified Cancer
8000-8004 212 0.7 9.1 47.8 41.9 38.5 37.9 36.5 30.9
Other specified cancer 14 0.0 ~ ~ ~ ~ ~ ~ ~
Carcinoids
8240-8247 663 21 103.8 84.5 77.5 74.4 71.0 67.4 66.0

~ Statistic not displayed due to less than 25 cases.

Stomach Subsite and Histology

Cancers arising in proximal regions (cardia, fundus) of the
stomach are associated with lower relative survival than
those arising in the greater and lesser curvatures, antrum,
and pylorus. Adenocarcinomas (of many subtypes) account
for a large majority of stomach cancer histologic diagnoses
(Table 3.5). In addition, there are about 3,400 patients with
primary gastric lymphomas and about 950 patients with soft

tissue tumors (sarcomas, stromal tumors) of the stomach
discussed elsewhere in this monograph.

In this analysis, the 663 eligible patients with carcinoid
tumors of the stomach had a median survival time of 104
months, 5-year relative survival of 71%, and 10-year rela-
tive survival of 66%.
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Small Intestine

Short median survival time (14.0 months) and 5-year relative
survival (27%) are the overall baseline outcome measures
for cancers (mostly adenocarcinomas) of the small intestine
that are included in this analysis. The small intestine is
remarkable for the relative rarity of malignant neoplasms
occurring in such a large (surface area) organ. Five-year
relative survival rates are presented graphically in Figure
3.4.

Sex, Race, and Age

Of 2,062 small intestine cancers included in this analysis,
a little more than half (52.6%) occurred in males. This
contrasts with the much stronger male predominance ob-
served for cancers of the esophagus and stomach. Males
exhibit slightly better relative survival at years 1 and 2 after
diagnosis; relative survival is virtually equal at years 3 and
5; and there is a slight female advantage at years 8 and 10.
Beginning at year 3, white patients maintain a consistent
survival advantage over patients who are black. A larger
percent of small intestine cancer patients (17.0%) are in the
youngest age group than for the other upper gastrointestinal
cancers (esophagus 8.5%, stomach 10.8%) and a smaller
percent in the oldest age group. The younger patients have
an early survival advantage that diminishes by 10 years
after diagnosis (Table 3.6).

Tumor Stage, Grade, and Size

About 21% of the cancers were confined to the small intestine
at the time of diagnosis and they were associated with more
favorable 5-year relative survival (57%), compared to those
with regional (34%) or distant spread (3%). Tumor grades
of well and moderate differentiation were associated with
similar survival outcomes (35% and 35%, respectively) in
contrast to poor differentiation (21%). Smaller tumors (2
cm or less) have moderately better outcomes than larger
tumors, but the gradient associated with increasing tumor
size is less striking than the gradient for cancers of the
esophagus and stomach.

The 2,202 patients with small intestine carcinoid tumors
in this series experienced a median survival time of 97.6
months and 5- and 10-year relative survival rates of 77%
and 62%, respectively (Table 3.7).

Carcinoid tumors outnumber carcinomas in this series by
a factor of 1.11 (2,202/1,985). Additionally, about 681
sarcomas and 1,367 primary lymphomas of the small in-
testine are excluded from this analysis, but are discussed
in other chapters of this monograph.

Figure 3.4: Cancer of the Small Intestine: 5-Year Relative
Survival Rates by Sex, Race, Age, Stage, Grade, Primary Site,
Tumor Size and Histology, Age 20+, 12 SEER Areas, 1988-
2001
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Table 3.6: Cancer of the Small Intestine (Excluding Carcinoids): Median Survival Time and 1-, 2-, 3-, 5-, 8-, & 10-Year
Relative Survival Rates by Sex, Race, Age, Historic Stage, Grade, Primary Site and Tumor Size, 12 SEER Areas, 1988-2001

Median Relative Survival Rate (%)
Survival
Characteristics Cases | Percent (Months) 1-Year | 2-Year | 3-Year | 5-Year | 8-Year | 10-Year
All Cases 2,062 100.0 14.0 55.1 39.3 32.6 27.5 24.8 243
Sex
Male 1,084 52.6 14.4 56.7 40.1 32.7 27.8 23.8 23.8
Female 978 47.4 13.3 53.3 38.3 32.7 27.2 25.4 24.8
Race
White 1,561 75.7 13.7 54.8 39.7 33.5 28.1 25.9 25.6
Black 348 16.9 15.8 57.6 40.7 31.3 25.8 21.0 19.5
Other 153 7.4 12.2 ~ ~ ~ ~ ~ ~
Age
20-49 350 17.0 22.2 67.5 48.0 41.4 34.9 31.5 28.7
50-64 546 26.5 18.6 61.6 46.5 38.7 32.9 29.5 28.4
65+ 1,166 56.5 10.0 48.0 32.7 26.4 21.5 18.4 18.0
Historic Stage
Localized 438 21.2 49.8 79.7 70.1 62.5 57.2 54.5 54.0
Regional 784 38.0 22.2 69.7 51.0 41.4 33.6 28.5 27.9
Distant 660 32.0 5.1 25.7 9.6 5.6 33 2.6 2.6
Unstaged 180 8.7 6.8 39.2 22.1 20.4 15.9 13.7 12.0
Grade
Well 178 8.6 19.4 66.3 47.3 40.3 35.3 34.2 34.2
Moderate 790 38.3 20.9 65.8 50.0 41.3 34.8 29.6 27.9
Poor 658 31.9 9.3 45.4 30.3 24.5 20.5 18.7 18.2
Undifferentiated 45 2.2 3.1 16.1 4.8 4.8 ! ! !
Unknown 391 19.0 10.7 33.0 28.6 23.1 21.6 21.4
Primary Site
Duodenum 1,140 55.3 10.8 49.4 34.1 28.0 24.5 22.0 21.7
Jejunum 394 19.1 21.2 68.1 49.3 39.6 32.2 26.6 26.2
lleum (excl. valve) 255 12.4 18.6 60.9 48.9 43.4 35.1 32.2 30.1
Meckels diverticulum 8 0.4 ~ ~ ~ ~ ~ ~ ~
Overlapping lesion 20 1.0 ~ ~ ~ ~ ~ ~ ~
Small intestine, NOS 245 11.9 13.1 53.7 36.2 29.6 24.4 21.5 21.5
Tumor Size
<2cm 165 8.0 24.0 76.4 53.4 47.3 39.9 37.7 35.7
2.1-5cm 641 311 21.7 67.3 51.2 42.8 36.0 29.8 29.8
5.1-10 cm 370 17.9 19.2 64.8 48.7 41.4 34.3 31.0 28.2
>10 cm 67 3.2 11.6 50.0 36.7 29.4 24.4 24.4 24.4
Unknown 819 39.7 7.0 37.0 22.8 17.6 14.8 13.8 13.4

! Not enough intervals to produce rate.
~ Statistic not displayed due to less than 25 cases.
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Table 3.7: Cancer of the Small Intestine: Distribution, Median Survival Time and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival
Rates (%) by Histology, ages 20+, 12 SEER Areas, 1988-2001

Median Relative Survival Rate (%)
Survival
Histology (ICD-O code) Cases Percent (Months) 1-Year | 2-Year | 3-Year | 5-Year | 8-Year | 10-Year
All Cases excluding 2,062 100.0 14.0 55.1 39.3 32.6 27.5 24.8 24.3
carcinoids
Carcinoma excluding
carcinoids 1,985 96.3 13.4 54.3 38.4 31.6 26.5 241 23.7
8010-8572
Squamous-cell carcinoma 7 0.3 - - - - - - -
8050-8076 ’
Adenocarcinoma
8140-8141,8191-8231,
8260-8263,8310,8430, 1,852 89.8 13.9 55.1 38.7 31.7 26.6 241 23.6
8480-8490,8560,
8570-8572
Other specified carcinomas 40 1.9 41.3 69.7 62.5 56.4 41.3 41.3 41.3
Unspecified carcinoma
8010-8034 86 4.2 5.4 33.8 24.4 20.5 19.5 14.7 14.7
Unspecified Cancer
8000-8004 66 3.2 52.4 731 63.4 61.5 54.8 43.1 22.7
Other specified cancer 1 0.5 ~ ~ ~ ~ ~ ~ ~
Carcinoids 2,202 51.6 97.6 89.9 87.5 84.8 76.5 67.1 61.5
~ Statistic not displayed due to less than 25 cases.
DISCUSSION REFERENCE

Survival rates for these three sites were generally poor.
Overall the 5-year relative survival rates were 14% for
esophageal, 21% for stomach, and 28% for small intestine
cancers. Even though survival rates were higher for local-
ized disease, well differentiated tumors, and small sized
tumors, the survival rates were still lower than those for
many primary sites such as breast, prostate, and colon/rec-
tum. Carcinoids of the stomach and small intestine had the
highest 5-year survival rates, 71% and 77%, respectively.

1.

American Cancer Society. Cancer Facts and Figures 2006.

Atlanta: American Cancer Society, 2006.
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Chapter 4
Cancers of the Colon and Rectum

Kevin C. Ward, John L. Young, Jr., and Lynn A. Gloeckler Ries

INTRODUCTION

Cancers of the colon and rectum are the third most com-
mon cancer among both men and women in the United
States and the second leading cause of cancer death (1).
Fifty-three percent of colorectal cancers occur in either
the lower (sigmoid) colon or the rectum and should be
easy to detect at an early stage.

MATERIALS AND METHODS

The NCI contracts with medically-oriented, nonprofit in-
stitutions located in specific geographic areas to obtain
data on all cancers diagnosed in residents of the SEER
geographic arecas. SEER collects data on all invasive
and in situ cancers except basal cell and squamous cell
carcinomas of the skin (of non-genital anatomic sites) and
in situ carcinomas of the uterine cervix. SEER actively
follows all previously diagnosed patients on an annual
basis to obtain vital status allowing the calculation of
observed and relative survival rates.

This analysis is based on data from 12 SEER geographic
areas which collectively cover about 14% of the total US
population. The areas are the States of Connecticut, lowa,
New Mexico, Utah, and Hawaii; the metropolitan areas of
Detroit, Michigan; Atlanta, Georgia; San Francisco, San

Jose, and Los Angeles, California; Seattle, Washington;
and 10 counties in rural Georgia. Los Angeles contributed
data for diagnosis years 1992 to 2001, all other areas for
1988-2001.

In situ diagnoses have been excluded, except as noted in
the staging section. Cases diagnosed in children and ado-
lescents aged 0-19 have also been excluded. Some patients
have more than one diagnosis of cancer, but only the first
diagnosis of cancer has been included. Death certificate
only cases, autopsy only cases, and all other cases with no
survival time have been excluded. Further, cases with no
microscopic confirmation have been excluded. Finally,
sarcomas arising in the colon and rectum have also been
excluded from this analysis as they have been included
in Chapter 11 of this monograph. Table 4.1 shows the
numbers of cases excluded by category.

Survival analysis is based on relative survival rates calcu-
lated by the life-table (actuarial) method. Relative survival,
defined as observed survival in the cohort divided by
expected survival in the cohort, adjusts for the expected
mortality that the cohort would experience from other
causes of death. Expected survival is based on decennial
life tables for the United States in 1990.

Table 4.1: Cancers of the Colon and Rectum: Number of Cases and Exclusions by Reason, 12 SEER Areas, 1988-2001

Number Selected/Remaining Number Excluded Reason for Exclusion/Selection
247,671 0 Select 1988-2001 diagnosis (Los Angeles for 1992-2001 only)
201,637 46,034 Select first primary only
199,425 2,212 Exclude death certificate only or at autopsy
198,521 904 Exclude unknown race
198,331 190 Exclude alive with no survival time
198,242 89 Exclude children (Ages 0-19)
187,201 11,041 Exclude in situ cancers
182,752 4,449 Exclude no or unknown microscopic confirmation
182,589 163 Exclude sarcomas
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Table 4.2: Cancers of the Colon and Rectum: Distribution by Subsite, Sex, Race and 5th Edition AJCC Stage Group,

Ages 20+, 12 SEER Areas, 1988-2001

Sex Race AJCC Stage (%)
Primary Site/Subsite Total Male | Female | White Black Other o/l ] 11 v Unknown
Colon and rectum 182,589 | 92,880 | 89,709 | 150,522 | 16,830 | 15,237 | 26.3| 28.5| 23.3| 17.4 4.4
Colon 129,445 | 62,825| 66,620 | 106,695| 12,732| 10,018 | 22.8| 31.1| 23.9| 18.5 3.6
Cecum 30,203 | 13,186 | 17,017 25,528 3,166 | 1,509| 17.3| 31.9| 27.9| 204 2.5
Appendix 1,455 726 729 1,210 146 99| 18.4| 36.7| 11.3| 3141 2.5
Ascending 19,236 8,682 | 10,554 15,966 1,961 1,309 19.9| 35.0| 26.0| 16.0 3.0
Hepatic flexure 6,998 3,361 3,637 5,782 655 561| 17.0| 37.9| 249| 16.7 3.5
Transverse 11,142 5,012 6,130 9,231 1,073 838 | 16.1| 38.3| 24.9| 18.1 2.5
Splenic flexure 5,045 2,725 2,320 4,012 689 344| 14.5| 36.8| 26.4| 19.7 25
Descending 8,194 4,248 3,946 6,380 994 820 | 254| 334 21.8| 16.4 3.0
Sigmoid 43,016 | 22,767 | 20,249 35,220 3,520| 4,276 | 32.8| 26.3| 21.6| 16.4 2.9
Overlapping 1,129 584 545 911 135 83| 11.5| 32.7| 26.4| 25.6 3.8
Colon, NOS 3,027 1,534 1,493 2,455 393 179 6.5 6.9 4.8| 45.2 36.7
Rectum and rectosigmoid 53,144 | 30,055| 23,089 43,827 4,098 5,219 | 34.8| 220, 21.9| 14.8 6.5
Rectosigmoid 17,984 9,967 8,017 14,897 1,403 | 1,684 271| 26.1| 25.7| 17.5 3.6
Rectum 35,160 | 20,088 | 15,072 28,930 2,695| 3,535| 38.7| 20.0| 19.9| 134 7.9
RESULTS

Table 4.2 shows the case distribution by subsite and by
sex, race, and 5th edition American Joint Committee on
Cancer (AJCC) Stage (2) for the 182,589 cases included
in this analysis. There were slightly more females in-
cluded in the colon category while males predominated
the rectum and rectosigmoid category. Blacks comprised
9.2% of the cases while races other than white or black
accounted for 8.3% of the cases. With the exceptions of
cases arising in the colon “not otherwise specified” or
cases overlapping two colon subsites, more than 50% of
the cases were diagnosed at an early stage (I or II). For
the unknown colon subsite, the percentage of cases with
unknown stage was large which contributed to the per-
centage of early stage being low. The percentage of stage
I cases was greatest for the sigmoid colon, the rectum,
and the rectosigmoid junction.

Table 4.3 shows the 1-, 3-, 5-, and 10-year relative survival
rates by subsite of the colon and rectum and by sex. With
the exception of a cancer which overlapped two subsites
or a lesion which arose in an unidentified subsite of the
colon, 5-year survival rates differed little by subsite or
between the colon (64%) and the rectum (63%). The other
two subsites (overlapping and NOS) had much poorer
survival. There was essentially no difference by subsite
or overall in survival of men and women, both 64%.

Table 4.4 shows the relative survival by subsite for whites
and blacks. As has been noted, with the exception of
overlapping or unspecified subsites, there was little varia-
tion by subsite within race. However, whites had a clear

survival advantage (65% overall after 5 years) over blacks
(55%).

Relative survival rates for the four age groups 20-49, 50-
64, 65-74, and 75+ are shown in Table 4.5. Interestingly,
roughly one-third of the cases occurred in each of the
age groups 20-64, 65-74, and 75+. Overall, there was a
slight increase in the 5-year relative rate with increasing
age before age 75, however, these differences are small
(63%-65%). Again, with the exception of the overlapping
and unspecified subsites, there was very little difference
in survival rates across subsites for cases within the same
age group.

Table 4.6 shows relative survival rates by subsite for the
three time periods 1988-1991, 1992-1996 and 1997-2001.
It should be noted that there was a higher percentage of
cases included in the later two time periods due to the
inclusion of the Los Angeles County data beginning in
1992. Surprisingly, there was no change in the survival
rates for first two time periods, 63% vs. 63% overall
at 5 years with a slight increase to 65% in the last time
period.

The distribution by stage categories as defined in the 5th
Edition of the AJCC Staging Handbook (2) and subsite is
shown in Table 4.7. While in situ lesions were excluded
from this analysis, the AJCC considers invasion of the
lamina propria to be equivalent to in situ or non-invasive
disease. Thus while cancers which meet these criteria are
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Table 4.3: Cancers of the Colon and Rectum: 1-, 3- ,5- and 10-Year (Yr) Relative Survival Rates (%) by Subsite and Sex,

Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Total Male Female
Primary Site/Subsite 1-Yr 3-Yr 5-Yr | 10-Yr | 1-Yr 3-Yr 5-Yr | 10-Yr | 1-Yr 3-Yr 5-Yr | 10-Yr
Colon and rectum 83.3 69.9 63.6 57.7 84.2 70.6 63.7 57.8 82.4 69.1 63.5 57.5
Colon 82.0 69.3 64.0 58.9 83.0 70.4 64.7 60.0 81.1 68.3 63.4 57.9
Cecum 79.8 65.7 61.2 56.7 80.9 66.2 60.7 56.6 78.9 65.4 61.6 56.7
Appendix 85.0 68.2 59.3 50.4 84.3 68.4 59.1 49.2 85.6 68.1 59.2 51.3
Ascending 81.7 70.3 66.0 60.7 82.8 70.6 66.0 60.6 80.8 70.0 66.0 60.8
Hepatic flexure 78.6 66.6 62.1 55.0 78.7 66.1 61.1 55.0 78.4 67.0 62.9 54.8
Transverse 79.7 67.2 62.4 56.6 80.9 69.2 63.6 58.6 78.7 65.6 61.4 54.9
Splenic flexure 80.1 64.9 59.6 53.3 81.0 66.3 60.3 54.6 79.1 63.3 58.7 51.4
Descending 84.8 72.4 65.5 58.3 85.9 74.0 66.8 60.1 83.6 70.8 64.1 56.5
Sigmoid 86.9 74.8 68.7 64.0 87.4 75.8 69.7 65.5 86.4 73.6 67.7 62.5
Overlapping 74.3 60.1 54.7 50.9 74.6 58.2 52.9 43.9 73.9 62.2 55.9 55.9
Colon, NOS 50.1 34.6 29.2 23.4 52.5 38.3 33.7 28.4 47.7 30.9 24.5 17.9
Rectum and rectosigmoid 86.5 71.3 62.7 55.0 86.7 711 61.9 53.8 86.1 71.5 63.7 56.5
Rectosigmoid 86.3 71.4 62.8 55.6 86.4 71.0 61.6 53.2 86.2 72.0 64.3 58.1
Rectum 86.5 71.2 62.6 54.7 86.9 71.2 62.1 54.1 86.1 71.3 63.3 55.5

Table 4.4: Cancers of the Colon and Rectum: 1-, 3- ,5- and 10-Year Relative Survival Rates (%) by Subsite

and Race, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
White Black
Primary Site/Subsite 1-Year | 3-Year | 5-Year | 10-Year | 1-Year | 3-Year | 5-Year | 10-Year
Colon and rectum 83.5 70.5 64.5 58.7 78.9 62.5 55.1 48.7
Colon 82.2 70.0 65.0 60.1 77.7 61.7 55.2 49.3
Cecum 80.1 66.5 62.2 57.6 76.6 59.1 52.7 49.0
Appendix 84.2 67.9 59.9 52.0 89.9 69.7 55.5 43.9
Ascending 82.0 71.0 67.0 62.5 76.7 63.1 56.4 47.6
Hepatic flexure 78.3 67.3 63.2 56.0 79.5 62.1 55.1 49.5
Transverse 79.4 67.6 62.7 57.0 76.9 58.9 52.9 46.7
Splenic flexure 80.6 66.1 61.2 55.9 75.5 57.5 51.2 39.6
Descending 85.1 73.1 66.5 58.9 80.0 67.1 59.1 52.8
Sigmoid 87.2 75.6 69.8 65.3 82.1 66.7 60.5 54.4
Overlapping 75.2 61.7 56.6 52.7 64.7 50.7 431 38.8
Colon, NOS 49.8 34.6 29.3 23.5 48.5 31.1 25.5 17.4
Rectum and rectosigmoid 86.5 71.7 63.2 55.7 82.6 64.7 54.7 47.0
Rectosigmoid 86.6 72.1 63.5 56.5 80.2 62.7 52.8 42.8
Rectum 86.5 71.5 63.1 55.2 83.9 65.8 55.7 49.2

considered to be malignant neoplasms, with respect to
AJCC stage they are classified as Stage 0. Thus, in the
tables containing information by AJCC stage category,
Stage 0 is limited only to those patients whose tumor
had extended to the lamina propria. For stage 0/I with
the exception of patients whose cancer overlapped two
subsites and rectal cancers, all other colorectal subsites
had 5-year relative survival rates of 90% or higher. For
stage II cancers, with the exception of colon not otherwise

specified, there was a distinct survival advantage (83%
overall) for colon versus rectum and rectosigmoid (70%
overall). Among persons with Stage III disease there
were no notable differences among the colon or rectal
subsites with the exception of the appendix and the un-
specified colon, both of which had much poorer relative
survival rates at five years. For stage IV cancers, 5-year
survival rates were less than 8% for all subsites with the
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Table 4.5: Cancers of the Colon and Rectum: 1-, 3-,5- and 10-Year Relative Survival Rates (%) by Subsite and Age Group

(Ages 20+), 12 SEER Areas, 1988-2001

Relative Survival Rate (%)

Subsite/Age Group (Years) Total Percent 1-Year 3 -Year 5-Year 10-Year
Colon and rectum 182,589 100.0
20-49 15,670 8.6 87.6 70.0 62.8 56.7
50-64 44,949 24.6 87.4 72.2 64.9 59.0
65-74 54,379 29.8 85.0 7.7 65.0 59.3
75+ 67,591 37.0 77.9 66.2 61.3 55.1
Colon 129,445 100.0
20-49 9,834 7.6 85.9 68.4 61.7 56.4
50-64 29,344 22.7 85.7 70.5 64.3 59.4
65-74 38,563 29.8 84.0 71.2 65.4 60.6
75+ 51,704 39.9 77.5 66.9 63.1 57.5
Cecum 30,203 100.0
20-49 1,808 6.0 84.8 66.0 60.3 55.0
50-64 5,722 18.9 81.5 63.3 57.7 53.4
65-74 8,654 28.7 81.0 66.5 61.4 58.2
75+ 14,019 46.4 77.5 66.4 63.4 59.3
Appendix 1,455 100.0
20-49 487 33.5 93.2 74.6 68.1 61.1
50-64 442 30.4 85.0 67.5 56.4 46.5
65-74 284 19.5 82.6 65.6 56.1 40.1
75+ 242 16.6 69.9 57.0 44.7 37.4
Ascending 19,236 100.0
20-49 1,125 5.8 83.1 66.6 61.7 56.5
50-64 3,744 19.5 83.7 67.3 61.8 57.8
65-74 5,662 29.4 84.2 72.3 67.4 61.7
75+ 8,705 45.3 78.8 70.9 68.1 64.1
Hepatic flexure 6,998 100.0
20-49 476 6.8 80.1 65.8 62.6 58.4
50-64 1,317 18.8 80.9 66.9 62.9 57.8
65-74 2,029 29.0 81.1 67.7 61.4 53.9
75+ 3,176 45.4 75.5 65.6 61.8 51.0
Transverse 11,142 100.0
20-49 838 7.5 82.5 65.0 58.4 53.5
50-64 2,319 20.8 82.4 66.7 61.6 56.2
65-74 3,243 29.1 83.0 69.9 64.1 58.7
75+ 4,742 42.6 75.3 65.8 62.3 54.0
Splenic flexure 5,045 100.0
20-49 482 9.6 87.8 67.6 60.2 55.0
50-64 1,176 23.3 84.7 66.4 59.6 53.9
65-74 1,518 30.1 82.1 68.4 62.8 56.5
75+ 1,869 37.0 73.2 59.4 55.8 45.3
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Table 4.5 (continued): Cancers of the Colon and Rectum: 1-, 3-,5- and 10-Year Relative Survival Rates (%) by Subsite and
Age Group (Ages 20+), 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Subsite/Age Group (Years) Total Percent 1-Year 3 -Year 5-Year 10-Year
Descending 8,194 100.0
20-49 742 9.1 87.3 71.4 62.3 57.0
50-64 2,139 26.1 88.7 74.5 67.4 60.2
65-74 2,506 30.6 87.1 75.1 67.8 61.1
75+ 2,807 34.3 78.6 68.1 62.1 52.2
Sigmoid 43,016 100.0
20-49 3,463 8.1 89.4 72.0 64.2 58.9
50-64 11,577 26.9 90.9 78.2 71.5 66.7
65-74 13,558 31.5 90.9 78.2 71.5 66.7
75+ 14,418 33.5 81.5 70.1 65.1 60.3
Overlapping 1,129 100.0
20-49 122 10.8 74.7 53.5 47.9 47.9
50-64 263 23.3 75.7 58.8 49.8 40.4
65-74 285 25.2 76.6 62.0 58.0 55.4
75+ 459 40.7 71.7 61.8 57.5 55.1
Colon, NOS 3,027 100.0
20-49 291 9.6 67.5 48.5 42.2 334
50-64 645 21.3 56.0 36.7 31.8 26.6
65-74 824 27.2 52.8 36.4 28.1 22.0
75+ 1,267 41.9 40.6 27.9 23.7 16.2
Rectum & rectosigmoid 53,144 100.0
20-49 5,836 11.0 90.3 72.9 64.7 57.0
50-64 15,605 29.4 90.7 75.3 65.9 58.2
65-74 15,816 29.8 87.5 72.8 64.2 56.2
75+ 15,887 29.9 79.4 64.0 55.6 47.7
Rectosigmoid 17,984 100.0
20-49 1,663 9.2 89.6 70.1 61.5 52.8
50-64 5,211 29.0 89.9 74.5 65.0 57.9
65-74 5,654 314 87.6 72.7 64.5 57.5
75+ 5,456 30.3 80.1 66.9 58.4 50.2
Rectum 35,160 100.0
20-49 4,173 11.9 90.6 74.0 66.0 58.7
50-64 10,394 29.6 91.1 75.7 66.3 58.3
65-74 10,162 28.9 87.4 72.9 63.9 55.2
75+ 10,431 29.7 791 62.5 54.1 46.1
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Table 4.6: Cancers of the Colon and Rectum: 1-, 3-, and 5-Year Relative Survival Rates (%) by Subsite and Sex, Ages 20+, 12
SEER Areas, 1988-2001

Relative Survival Rate (%)
Diagnosis Year 1988-1991 Diagnosis Year 1992-1996 Diagnosis Year 1997-2001

Primary Site/Subsite 1-Year 3 -Year 5-Year | 1-Year | 3 -Year | 5-Year 1-Year 3 -Year 5-Year
Colon and rectum 83.0 69.0 62.6 82.9 69.1 62.9 83.9 71.3 65.2
Colon 81.8 68.8 63.6 81.8 68.6 63.3 82.4 70.2 65.0
Cecum 79.2 64.9 60.6 78.9 64.4 60.0 81.0 67.7 62.3
Appendix 82.0 67.7 61.0 86.5 67.4 57.8 85.0 68.9 59.2
Ascending 80.3 69.5 65.1 81.9 69.8 65.4 82.3 70.9 66.8
Hepatic flexure 78.2 66.4 60.0 78.2 66.4 62.6 79.1 66.6 62.9
Transverse 79.3 65.2 61.2 79.0 66.6 61.6 80.6 69.1 63.2
Splenic flexure 78.8 63.7 58.6 79.6 63.6 58.6 81.5 67.0 60.9
Descending 85.4 73.9 66.6 84.6 72.3 64.6 84.6 71.2 66.9
Sigmoid 86.5 73.8 67.9 86.9 74.3 68.0 87.2 76.1 70.7
Overlapping 72.8 60.4 56.1 75.0 60.1 53.9 74.2 60.0 54.8
Colon, NOS 56.1 40.2 35.4 50.9 36.2 31.2 45.7 29.4 20.2
Rectum & rectosigmoid 86.0 69.3 60.2 85.8 70.1 62.0 87.4 73.9 65.5
Rectosigmoid 86.0 69.8 60.8 85.6 70.6 62.3 87.3 73.8 65.3
Rectum 85.9 69.1 59.9 85.8 69.9 61.8 87.5 74.0 65.6

Table 4.7: Cancers of the Colon and Rectum: 1-, 5-, and 10-Year Relative Survival Rates (%) by Subsite and AJCC Stage (5th
Edition), Ages 20+, 12 SEER Areas, 1988-2001

AJCC Stage
Stage 0,1 Stage Il Stage llI Stage IV
Primary Site/Subsite 1-Yr 5-Yr | 10-Yr | 1-Yr 5-Yr | 10-Yr | 1-Yr 5-Yr | 10-Yr | 1-Yr 5-Yr | 10-Yr
Colon and rectum 96.9 92.7 89.0 93.0 79.7 71.8 88.6 58.3 50.5 43.6 6.9 4.8
Colon 96.7 94.8 92.6 93.2 82.7 75.9 87.2 59.1 52.7 41.8 7.0 5.0
Cecum 95.5 94.4 91.4 94.0 85.8 81.0 85.4 56.9 51.7 39.1 6.8 5.1
Appendix 97.4 89.9 83.2 92.6 73.9 63.9 89.2 48.3 37.0 65.9 25.4 16.2
Ascending 95.4 93.0 89.0 94.3 87.5 80.8 84.6 58.8 54.2 36.6 5.9 3.4
Hepatic flexure 94.6 93.2 89.7 91.3 81.0 72.4 83.5 54.8 46.0 31.5 5.5 4.0
Transverse 95.0 89.9 86.3 92.0 83.3 76.4 83.8 56.3 49.2 37.6 7.4 6.2
Splenic flexure 94.2 89.9 87.4 91.3 78.6 70.7 86.9 59.7 49.7 42.7 6.6 5.9
Descending 96.5 92.4 84.9 93.0 81.5 72.8 89.1 58.4 50.2 48.7 7.1 5.3
Sigmoid 98.0 96.8 95.1 93.4 79.4 721 91.9 63.3 55.8 51.0 7.5 4.9
Overlapping 93.2 81.6 80.0 94.0 84.9 79.2 85.5 57.0 49.0 311 4.9 4.4
Colon, NOS 94.9 90.2 82.5 78.1 57.9 49.7 67.0 40.7 28.9 19.8 21 0.8
Rectum and rectosigmoid 97.3 89.5 84.0 92.5 69.7 59.2 92.2 56.4 44.9 49.0 6.9 4.2
Rectosigmoid 97.8 93.4 89.9 93.4 74.3 64.7 92.4 59.4 47.8 52.0 7.6 4.8
Rectum 97.1 88.1 81.6 91.9 66.7 55.2 92.0 54.4 43.0 47.0 6.4 3.7
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Table 4.8: Cancers of the Colon and Rectum: 1-, 3- ,5- and 10-Year Relative Survival Rates (%) for AJCC (5th Edition) Stage 0/I
Cancers by Extension, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)

Extension- Colon Rectum and rectosigmoid

Invasive tumor confined to: 1-Year 3-Year 5-Year 10-Year 1-Year 3-Year 5-Year 10-Year
Mucosa, NOS 96.6 94.5 93.6 92.9 97.4 92.4 90.0 88.6
Lamina propria* 96.5 95.6 94.2 91.9 98.3 95.3 93.0 89.5
Muscularis mucosae 96.6 95.0 94.1 93.9 98.1 94.9 92.6 85.7
Head of polyp 98.4 98.4 98.2 96.3 99.3 99.3 99.2 86.0
Stalk of polyp 98.8 98.4 96.5 93.8 98.3 95.8 92.6 90.9
Polyp, NOS 96.5 94.9 93.5 91.7 98.5 95.8 92.7 85.8
Submucosa 97.5 97.4 96.2 94.3 98.6 96.7 93.4 89.3
Muscularis propria invaded 97.0 97.0 96.2 92.1 97.9 95.0 89.4 81.3

* Considered Stage 0

Table 4.9: Cancers of the Colon and Rectum: 1-, 3-,5- and 10-Year Relative Survival Rates (%) for AJCC Stage Il (5th Edition)
Cancers by Extension, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Stage Il Colon Cancers

Extension 1-Year 3-Year 5-Year 10-Year
Invasion through muscularis propria or muscularis, NOS 95.5 92.5 89.3 81.6
Fat, NOS 93.3 90.8 ~ ~
Extension to adjacent (connective) tissue 95.0 89.0 84.2 77.5
Invasion of/through serosa 93.4 87.8 82.8 76.6
Invasion of/through serosa with extension to fat, NOS or adjacent tissue 88.5 78.4 71.4 66.7
Greater omentum, spleen, pelvic wall, small intestine 74.9 60.0 55.9 49.8
Abdominal wall, retroperitoneum 72.4 52.1 44.9 39.0
Ureter, kidney 67.1 37.0 26.2 18.0
Uterus, ovary, fallopian tube 75.2 52.8 44.2 38.6
Urinary bladder, adrenal gland, diaphragm, other segments of colon via serosa 76.7 59.6 49.3 43.2
Further contiguous direct extension 60.9 38.5 29.7 26.3

Stage Il - Rectum/Rectosigmoid Cancers
1-Year 3-Year 5-Year 10-Year

Invasion through muscularis propria or muscularis, NOS 96.1 89.2 79.4 67.6
Fat, NOS 98.5 90.3 ~ ~
Extension to adjacent (connective) tissue 94.1 82.5 71.6 61.5
Invasion of/through serosa 92.5 81.5 69.2 60.2
Invasion of/through serosa with extension to fat, NOS or adjacent tissue 92.9 78.2 61.1 48.9
Greater omentum, spleen, pelvic wall, small intestine 77.0 49.3 38.3 28.4
Uterus, ovary, fallopian tube 71.9 41.1 30.7 18.4
Further contiguous direct extension 71.2 35.6 29.4 21.4

~ Statistic not displayed due to less than 25 cases.
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Table 4.10: Cancers of the Colon and Rectum: 1-, 3-,5- and 10-Year Relative Survival Rates (%) by Subsite and Histology, Ages

20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)

Colon Rectum and Rectosigmoid
Histology (ICD-O code) 1-Year | 3-Year | 5-Year | 10-Year | 1-Year | 3-Year | 5-Year | 10-Year
Unspecified (8000-8004) 56.2 35.1 31.2 25.6 65.5 52.3 43.6 329
Carcinoma, NOS (8010) 57.1 42.8 38.6 30.5 60.6 43.0 32.7 24.8
Undifferentiated carcinoma (8012-8032,8230-
8231,8510) 46.7 35.9 33.2 28.4 26.9 10.7 10.7 10.7
Small cell carcinoma (8041-8044) 29.3 18.6 18.6 15.6 49.2 19.1 16.6 ~
Other and unspecified carcinoma (8050-8130,8141-
8201,8310-8460,8550,8570) 70.5 57.9 48.7 39.2 81.8 62.4 56.3 45.7
Adenocarcinoma, NOS (8140) 80.5 66.2 60.3 54.8 84.9 67.6 57.8 49.2
Adenocarcinoma in adenomatous polyp (8210-8211) 95.9 93.5 91.8 91.0 96.7 90.9 86.6 79.8
Adenocarcinoma in adenomatous polyposis coli
(8220-8221) 91.4 81.1 74.0 55.5 78.5 711 63.3 63.3
Carcinoid (8240-8246) 80.9 72.8 69.6 65.1 97.0 95.9 94.1 91.8
Papillary adenocarcinoma, NOS (8260) 84.4 76.2 70.0 65.3 89.2 79.2 67.8 59.6
Adenocarcinoma in villous adenoma (8261) 91.1 84.3 80.1 75.0 91.6 82.7 76.0 70.0
Villous adenocarcinoma (8262) 89.5 83.0 81.8 71.2 90.7 78.5 70.6 60.2
Adenocarcinoma in tubulovillous adenoma (8263) 93.7 89.3 86.8 84.1 95.3 89.2 84.8 82.3
Mucinous adenocarcinoma (8470-8480) 81.9 67.3 61.5 54.4 84.1 63.0 52.8 41.6
Mucin producing adenocarcinoma (8481) 78.0 63.0 58.3 51.9 81.1 57.8 47.4 40.9
Signet ring cell carcinoma (8490) 61.5 37.3 28.2 21.3 60.1 33.0 23.9 18.0
Adenosquamous carcinoma (8560) 42.5 27.7 26.7 24.2 66.0 36.5 334 30.0
Melanoma (8720-8772) ~ ~ ~ ~ 79.9 30.0 22.8 22.8
Other (8930-9100) 66.8 42.5 259 ~ 88.6 78.6 78.6 ~

~ Statistic not displayed due to less than 25 cases.

Figure 4.1: Cancer of the Colon: Relative Survival Rates (%)
for the Five Most Common Histologic Types by Months Since

Diagnosis, Age 20+, 12 SEER Areas, 1988-2001
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Figure 4.2: Cancer of the Rectum: Relative Survival Rates (%)
for the Five Most Common Histologic Types by Months Since
Diagnosis, Age 20+, 12 SEER Areas, 1988-2001
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exception of cases with appendix cancer whose 5-year
relative rate was 25%.

Stage 0/I cancers are those cancers which are clearly con-
fined to the colon, i.e. cancers which have not extended
through the wall of the colon or of the rectum. These
cancers can be further subdivided into the depth of pen-
etration into the wall based on SEER Extent of Disease
(EOD) extension codes. Table 4.8 shows survival rates
for Stage 0/I cancers by depth of extension for colon
and for rectal cancers separately. For cancers arising in
the colon, all categories experienced five-year survival
rates of 94% or better, and for cancers of the rectum and
rectosigmoid junction, all had survival of 89% or better
after five-years. The highest relative survival occurred
among those patients whose disease was limited to the
head of a polyp, 98% for colon and 99% for rectum.
Interestingly, patients whose tumor had extended to the
lamina propria (AJCC Stage 0) had no better survival
than patients included in Stage 1.

Stage II tumors are tumors which have extended deeper
into the wall of the colon or directly extended through the
colon wall into adjacent structures but are node negative
and have no discontinuous metastases. Table 4.9 shows
survival rates by SEER extension codes. Clearly, once the
tumor has penetrated the serosa, survival becomes much
poorer, with the poorest survival occurring among patients
whose tumor has extended to the ureter or kidney.

Table 4.10 shows survival rates for colon and rectal cancers
separately by histology. As might be expected, cancers
of the rectum arising in a polyp or an adenoma and carci-
noid tumors had the best 5-year relative survival 85-90%.
The poorest survival rates, i.e. less than 30% survival
at S-years, were experienced by patients with small cell
carcinoma, signet ring carcinoma, and adenosquamous
carcinoma of the colon. Among patients with rectal cancer,
undifferentiated carcinoma, small cell carcinoma, signet
ring cell carcinoma, and melanoma histologic groups all
had survival rates under 30% at 5-years. Persons with
adenocarcinoma not otherwise specified which represented
the majority of the cases (69%) had a five-year relative
rate of 58-60%.

Ten-year survival curves for the five most common his-
tologies for colon cancers are shown in Figure 4.1 and for
rectal cancers in Figure 4.2. For colon cancer patients the
best survival was experienced by patients whose cancer
arose in either an adenomatous polyp or in a tubulovil-
lous adenoma while the poorest survival was experienced
by those with mucin-producing adenocarcinomas. By
contrast, for rectal cancers persons with malignant car-
cinoid tumors had the highest survival while those with

non-specific adenocarcinomas had the lowest relative
survival.

DISCUSSION

The lack of substantial variation in survival rates by sub-
sites of the colon and rectum is interesting. This is best
explained by the fact that each subsite had a similar stage
distribution at diagnosis with 50-60% in each group be-
ing diagnosed early, Stage 0/I or II. The poorer survival
among patients whose subsite could not be determined is
probably explained by the fact that many of these patients
had multifocal colon cancer, i.e. simultaneous lesions
arising in multiple polyposis; or else occurred in patients
whose disease was so extensive within the colon at the
time of diagnosis that the point of origin could not be
determined.

There was no difference in survival between males and
females, but the disparity among race groups was once
again noted with whites having higher survival rates than
blacks for each subsite.

Since most analyses based on stage 0 would include both
in situ and confined to the lamina propria, it is interesting
that when only the confined to the lamina propria group
are shown, the patients had no better survival than those
whose cancer arose in a polyp or extended to the submu-
cosa. Further, one component of stage I had poor survival,
node negative patients whose tumors had extended from
the colon to the kidney and/or ureter.
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Chapter 5
Cancer of the Anus

Margaret M. Madeleine and Laura M. Newcomer

INTRODUCTION

Anal cancer includes tumors of the anus, anal canal, and
anorectum. The anal canal extends from the rectum to
the perianal skin and it is lined by a mucous membrane
that covers the interior anal sphincter (1, 2). It is a rare
disease, with an annual age-adjusted incidence rate of 1.5
per 100,000 people in the U.S. (3). Approximately 4,660
new cases and 660 deaths from anal cancer are expected
in the U.S. annually (4). Although both sexes have seen
an increase in incidence in recent years, this rise has been
more pronounced in men.

Oncogenic human papillomavirus (HPV) types, the same
HPV types found to cause cervical cancer, have been de-
tected in the majority of anal tumors (5). Epidemiologic
studies suggest that in addition to infection with HPYV,
smoking is a major risk factor for anal cancer in men
and women; also, men who have sex with men are at a
particularly increased risk of anal cancer (6-8).

Small tumors of the anal margin not including the anal
sphincter are usually treated by wide local incision; how-
ever, tumors of the anal canal that involve the anal sphincter
or that are too large for excision are treated by radiation
or combination chemotherapy and radiation (9). In this
report we use U.S. SEER registry data to explore the

impact of demographic and tumor characteristics on anal
cancer survival.

MATERIALS AND METHODS

Between 1988 and 2001, 6,411 patients with primary
invasive anal cancer were diagnosed in the SEER catch-
ment area. The following cases were excluded from the
analysis: patients for whom anal cancer was not the first
primary cancer, cases identified through autopsy or death
certificate only, those with unknown race, cases without
active follow-up or alive with no survival time, patients
less than 20 years old, cases without microscopic confir-
mation, and tumors identified as in situ lesions, sarcomas,
or carcinoids. After these exclusions, 4,296 adult cases
remained for analysis (Table 5.1).

This relative survival analysis focused on demographic
descriptors of the patients and tumor characteristics. The
demographics of interest included age at diagnosis (20-
49, 50-64, 65+), sex, race (white, black), and geographic
location. Key tumor characteristics, specifically histol-
ogy, grade, size, site, and stage, are described in detail
below.

Anal cancer histology was identified by using ICD-0-2/
ICD-0-3 histology codes as follows: squamous cell cancer

Table 5.1 Cancer of the Anus: Number of Cases and Exclusions by Reason, 12 SEER Areas, 1988-2001.

Number
Number Selected/Remaining Excluded Reason for Exclusion/selection
6,411 0 Select 1988-2001 diagnosis (Los Angeles for 1992-2001 only)
5,243 1,168 Select first primary only
5,232 11 Exclude death certificate only or at autopsy
5,162 70 Exclude unknown race
5,148 14 Exclude alive with no survival time and children (Ages 0-19)
4,329 819 Exclude in situ cancers
4,302 27 Exclude no or unknown microscopic confirmation
4,296 6 Exclude sarcomas
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(coded as 8010-8089), cloacogenic or basaloid tumors
(8123-8124), adenocarcinomas (8140-8263 and 8480-
8481), melanomas (8720), and other for the remainder
of the histologic types. Due to a small number of cases,
melanoma of the anus was combined with other for black
patients.

The amount of microscopically determined cell differentia-
tion at diagnosis is described as grade 1 or well-differen-
tiated tumors, grade 2 or moderately well-differentiated
tumors, grade 3 or poorly differentiated tumors, and grade
4 or undifferentiated or anaplastic tumors. Information
on grade was available for 69% of the tumors.

Tumor size is based on the length in the greatest dimension
and was categorized as <2 cm, 2-5 cm, and >5 cm. When
the site of the anal cancer was specified, it was described
as occurring in the anal canal, as an overlapping lesion of
the rectum, anus, and anal canal, or as in the cloacogenic
zone. Cancers of the perianal skin are classified with skin
cancers and are not included in this analysis.

The stage of disease is compiled from information on
the size the tumor, extent of invasion, and lymph node
involvement according to guidelines of the American
Joint Committee on Cancer and the International Union
Against Cancer, 5th edition (1, 2). Localized stage is
defined as an invasive neoplasm confined entirely to the
anal site. Regional stage is defined as a neoplasm that

has extended either beyond the anal site or into regional
lymph nodes. Distant stage is defined as a neoplasm that
has spread to parts of the body remote from the primary
tumor. Unstaged cancers lack sufficient information to
assign stage. Staging for localized, regional, and distant
was available for 87% of the anal cancer tumors.

RESULTS

Demographic characteristics: Effect of age,
gender, race, and geographic location

Table 5.2 shows the distribution of cases by race, sex
and age, and the specific 5-year relative survival rates
by these characteristics. The overall relative survival for
men with anal cancer was 58% compared with 69% for
women. Among women, the percent surviving decreased
with increasing age: 76% for women 20-49 years old, 72%
for women 50-64 years old, and 64% for women over
64 years old. In contrast, the worst prognosis for men
was for the youngest age group, with better prognosis
for middle-aged men. It should be noted that the case
distribution among black men is younger, with 49% of
black males falling in the 20-49 age group, compared to
28% of white males.

Relative survival was also markedly different by race,
with 66% of white patients surviving at 5 years post di-

Table 5.2: Cancer of the Anus: Number and Distribution of Cases and 5-Year Relative Survival Rates (%) by Race, Age (20+)

and Sex,12 SEER Areas, 1988-2001.

Sex
Total Male Female

Relative Relative Relative

Survival Survival Survival

5-Year 5-Year 5-Year

Race/Age Group (Years) Cases | Percent Percent Cases Percent Percent | Cases | Percent | Percent
All Races 4,296 100.0 64.0 1,824 100.0 57.9 2,472 100.0 68.5
20-49 1,031 24.0 63.8 569 31.2 54.0 462 18.7 75.7
50-64 1,294 30.1 67.6 617 33.8 63.3 677 27.4 71.5
65+ 1,971 45.9 61.7 638 35.0 56.2 1,333 53.9 64.1
White 3,636 100.0 65.7 1,486 100.0 60.2 2,150 100.0 69.5
20-49 800 22.0 66.7 418 28.1 56.4 382 17.8 78.0
50-64 1,090 30.0 68.8 515 34.7 65.7 575 26.7 71.5
65+ 1,746 48.0 63.2 553 37.2 57.8 1,193 55.5 65.5
Black 471 100.0 52.5 248 100.0 47.0 223 100.0 58.5
20-49 183 38.9 52.6 122 49.2 46.3 61 27.4 65.3
50-64 156 33.1 57.8 77 31.0 49.3 79 35.4 65.2
65+ 132 28.0 44.0 49 19.8 43.1 83 37.2 43.7
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Table 5.3: Cancer of the Anus: Number and Distribution of Cases and 5-Year Relative Survival Rates (%) by Race, Histology

and Sex, Ages 20+, 12 SEER Areas, 1988-2001.

Sex
Total Male Female

Relative Relative Relative

Survival Survival Survival

5-Year 5-Year 5-Year

Race/Histology (ICD-O code) Cases | Percent | Percent | Cases | Percent | Percent | Cases | Percent | Percent
All Races 4,296 100.0 64.0 1,824 100.0 57.9 2,472 100.0 68.5
Squamous Cell (8010-8089) 2,594 60.4 67.0 1,129 61.9 60.3 1,465 59.3 72.3
Cloacogenic or Basaloid (8123-8124) 771 17.9 70.2 229 12.6 62.4 542 21.9 73.2

Adenocarcinoma (8140-8263,8480-

8481) 757 17.6 53.4 387 21.2 52.9 370 15.0 54.2
Melanoma (8720) 75 1.7 26.9 23 1.3 ~ 52 21 22.0
Other 99 2.3 37.3 56 3.1 29.3 43 1.7 45.9

White 3,636 100.0 65.7 1,486 100.0 60.2 2,150 100.0 69.5

Squamous Cell (8010-8089) 2,226 61.2 68.1 946 63.7 62.1 1,280 59.5 72.6

Cloacogenic or Basaloid (8123-8124) 689 18.9 71.5 199 13.4 64.4 490 22.8 74.2
Adenocarcinoma (8140-8263,8480-

8481) 580 16.0 55.6 280 18.8 54.9 300 14.0 56.4

Melanoma (8720) 64 1.8 27.4 19 1.3 ~ 45 21 20.2

Other 77 21 40.9 42 2.8 325 35 1.6 48.7

Black 471 100.0 52.5 248 100.0 47.0 223 100.0 58.5

Squamous Cell (8010-8089) 296 62.8 57.3 155 62.5 50.3 141 63.2 65.2

Cloacogenic or Basaloid (8123-8124) 57 121 53.8 24 9.7 ~ 33 14.8 57.7
Adenocarcinoma (8140-8263,8480-

8481) 104 221 40.8 60 24.2 43.4 44 19.7 35.5

Other 14 2.9 ~ 9 3.6 ~ 5 2.2 ~

~Statistic not displayed due to less than 25 cases.

agnosis compared to 53% for black patients. Black patients
had worse survival than white patients in every age group;
markedly worse survival was reported for black men and
women in the oldest age group.

Geographic differences as represented by the 12 contributing
tumor registries were not assessable due to small numbers
of patients by registry.

Tumor characteristics: effect of primary site,
histology, size, stage, and differentiation

Tumors of the anus, anal canal, cloacogenic zone, and
overlapping lesions of the rectum and anus are reported
separately. The distribution of cases by site of diagnosis
was 38.8% anus, 29.5% anal canal, 7.8% cloacogenic zone,
and 23.9% overlapping lesions. Overall, 5-year relative

survival did not differ substantially by site, ranging from
a high of 68% for anal canal tumors to a low of 56% for
overlapping lesions.

The largest proportion of invasive anal cancer cases had
squamous cell histology (60.4%), followed by cloacogenic
(or basaloid) tumors (17.9%), adenocarcinomas (17.6%),
melanomas (1.7%), and other histologies (2.3%). The dis-
tribution of histologic types varies with sex, with more ad-
enocarcinomas among males and more cloacogenic cancers
among females. The 5-year relative survival by histology
was 67% for squamous cell cancers, 70% for cloacogenic
cancers, 53% for adenocarcinomas, 27% for melanoma,
and 37% for other histologies. Survival rates were higher
for females than for males especially for squamous cell
carcinomas and cloacogenic carcinomas (Table 5.3).
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Figure 5.1: Cancer of the Anus: 5-Year Relative Survival Rate

(%) by Tumor Size and Subsite, Ages 20+, 12 SEER Areas, Figure 5.2: Cancer of the Anus: 5-Year Relative Survival Rate
1988-2001 (%) by Grade and Sex, Ages 20+, 12 SEER Areas, 1988-2001
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Figure 5.3: Cancer of the Anus: 5-Year Relative Survival (%) by Figure 5.4: Cancer of the Anus: Relative Survival Rate (%) by
Grade and Race, Ages 20+, 12 SEER Areas, 1988-2001 Sex and Stage, Ages 20+, 12 SEER Areas, 1988-2001
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For anus, NOS, the relative survival rate at 5 years post to a low of 55% for poorly differentiated, undifferentiated
diagnosis decreased with increasing size: 80% for <2 cm, or anaplastic grade III and IV lesions. Men had slightly
66% for 2-5 cm, and 45% for >5 cm for all races and both better prognosis for well-differentiated tumors only, and
genders. Figure 5.1 shows relative survival by site and size women had better prognosis for the other grades especially
of tumor, with less than 50% survival for tumors larger than for grade III/IV (Figure 5.2, Table 5.4).

5 cm for each site.

The 5-year relative survival by grade also differed strongly

The amount of cell differentiation or grade of disease at by race, with consistently lower survival for every grade
diagnosis was unknown for 31% of the tumors, but tumors of tumors for black as compared to white patients (Figure
with unknown grade had a relatively high survival rate 5.3). There were fewer than 25 black patients with grade IV
(69%). For tumors with a known grade, the 5-year relative tumors and therefore, the survival rate was not calculated
survival ranged from 77% for well-differentiated grade I for this group.

lesions, 62% for moderately differentiated grade II lesions
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Table 5.4: Cancer of the Anus: Number and Distribution of Cases and 5-Year Relative Survival Rates (%) by Race, Grade and Sex,

Ages 20+, 12 SEER Areas, 1988-2001

Sex
Total Male Female

Relative Relative Relative

Survival Survival Survival

5-Year 5-Year 5-Year

Race/Grade Cases Percent Percent Cases Percent | Percent Cases | Percent | Percent
Total 4,296 100.0 64.0 1,824 100.0 57.9 2,472 100.0 68.5
Well differentiated (1) 459 10.7 76.5 257 14.1 76.8 202 8.2 75.3
Moderately differentiated (2) 1,355 31.5 62.4 634 34.8 54.5 721 29.2 69.5
Poorly/undifferentiated (3/4) 1,159 27.0 55.1 396 21.7 40.7 763 30.9 62.5
Unknown 1,323 30.8 68.7 537 29.4 64.5 786 31.8 71.5
White 3,636 100.0 65.7 1,486 100.0 60.2 2,150 100.0 69.5
Well differentiated (I) 388 10.7 78.4 217 14.6 77.3 171 8.0 78.8
Moderately differentiated (2) 1,124 30.9 64.1 506 34.1 56.8 618 28.7 70.1
Poorly/undifferentiated (3/4) 998 27.4 57.4 326 21.9 45.4 672 31.3 63.2
Unknown 1,126 31.0 69.9 437 29.4 65.8 689 32.0 72.5
Black 471 100.0 52.5 248 100.0 47.0 223 100.0 58.5
Well differentiated (1) 48 10.2 59.7 31 12.5 62.5 17 7.6 ~
Moderately differentiated (2) 171 36.3 53.3 93 37.5 45.6 78 35.0 62.0
Poorly/undifferentiated (3/4) 115 24.4 37.7 52 21.0 20.2 63 28.3 51.8
Unknown 137 29.1 59.7 72 29.0 60.8 65 29.1 58.7

~Statistic not displayed due to less than 25 cases.

Stage of disease was the most important single predictor
of survival. Overall, local disease had an 80% 5-year rela-
tive survival rate, regional disease had 57% survival rate,
and distant disease had only a 17% survival rate. About
13% of the tumors were unstaged, and their survival rate
was 55% (Table 5.5).

Stage was an important prognostic factor for men and
women of all races, with women having better survival at
every stage of disease (Figure 5.4). Among patients with
distant disease, 5-year relative survival was only 10% for
men compared to 22% for women. Stage and sex together
predict outcome at 5 years that is similar to the outcome
at 10 years post-diagnosis (data not shown).

DISCUSSION

The major prognostic factors are stage, sex (females have
better prognosis at every stage of disease), and race. Blacks
have worse prognosis than whites overall, and black men
have the worst prognosis at all tumor stages. There were

also differences in prognosis predicted by two components
of stage: tumor size and differentiation. Primary tumors
2 centimeters or less in size have a better prognosis than
larger tumors, and well-differentiated tumors are more
favorable than poorly differentiated tumors.

The worse prognosis for men less than 50 years old was
seen consistently across races, stage of disease, anal cancer
sites, grades, and tumor size. It may be that this worse
survival is due to the toll of HIV/AIDS on young men.
Although anal cancer is not an AIDS-defining illness,
there is an increased risk for anal dysplasia and cancer
among men who have sex with men that is increased more
strongly among HIV positive men who have sex with
men (10). This increased risk has led to higher cytologic
surveillance of this group, which may have affected the
survival trends for anal cancer.
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Table 5.5: Cancer of the Anus: Number and Distribution of Cases and 5-Year Relative Survival Rates (%) by Race, Historic Stage
and Sex, Ages 20+, 12 SEER Areas, 1988-2001

Sex
Total Male Female
Relative Relative Relative
Survival Survival Survival
5-Year 5-Year 5-Year
Race/Historic Stage Cases Percent Percent | Cases | Percent Percent Cases | Percent | Percent
All Races 4,296 100.0 64.0 1,824 100.0 57.9 2,472 100.0 68.5
Localized 2,031 47.3 79.9 899 49.3 74.2 1,132 45.8 84.5
Regional 1,342 31.2 56.6 550 30.2 49.4 792 32.0 61.7
Distant 384 8.9 16.8 173 9.5 9.6 21 8.5 22.4
Unstaged 539 12.5 54.7 202 1.1 47.6 337 13.6 58.7
White 3,636 100.0 65.7 1,486 100.0 60.2 2,150 100.0 69.5
Localized 1,735 47.7 81.3 748 50.3 75.6 987 45.9 85.6
Regional 1,130 31.1 58.4 436 29.3 51.7 694 32.3 62.8
Distant 296 8.1 17.4 128 8.6 9.5 168 7.8 23.0
Unstaged 475 13.1 54.7 174 1.7 50.1 301 14.0 571
Black 471 100.0 52.5 248 100.0 47.0 223 100.0 58.5
Localized 198 42.0 66.9 108 43.5 63.3 90 40.4 70.3
Regional 150 31.8 51.9 81 32.7 46.7 69 30.9 58.3
Distant 73 15.5 17.2 37 14.9 11.9 36 16.1 21.9
Unstaged 50 10.6 451 22 8.9 ~ 28 12.6 66.9
~Statistic not displayed due to less than 25 cases.
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Chapter 6
Cancers of the Liver and Biliary Tract

Charles Key and Angela L.W. Meisner

INTRODUCTION

In the 14 year period, 1988-2001, the SEER Program
recorded 22,065 cancers of the liver and intrahepatic bile
ducts, 5,723 gallbladder cancers, 2,474 cancers of the
ampulla of Vater and 3,908 other biliary cancers (mostly
cancers of the extrahepatic bile duct).

The tables and text in this chapter address some of the
patient characteristics (Sex, Race and Age) and tumor
characteristics (Tumor Stage, Grade, Size, Subsite Location
and Histology) that may be associated with differences in
patients’ prognosis and outcome.

The text primarily cites 5-year relative survival as the
primary outcome measure because of its wide general use.
However, for cancers associated with poor survival, read-
ers may find the tabulations of 1-, 2-, and 3-year relative
survivals to be more informative.

Table 6.1: Liver and Biliary Tract Cancer:

MATERIALS AND METHODS

The NCI contracts with medically-oriented, nonprofit in-
stitutions located in specific geographic areas to obtain
data on all cancers diagnosed in residents of the SEER
geographic arecas. SEER collects data on all invasive
and in situ cancers except basal cell and squamous cell
carcinomas of the skin (of non-genital anatomic sites) and
in situ carcinomas of the uterine cervix. SEER actively
follows all previously diagnosed patients on an annual
basis to obtain vital status allowing the calculation of
observed and relative survival rates.

This analysis is based on data from 12 SEER geographic
areas which collectively cover about 14% of the total US
population. The areas are the States of Connecticut, [owa,
New Mexico, Utah, and Hawaii; the metropolitan areas of
Detroit, Michigan; Atlanta, Georgia; San Francisco, San
Jose, and Los Angeles, California; Seattle, Washington;
and 10 counties in rural Georgia. Los Angeles contributed
data for diagnosis years 1992 to 2001, all other areas for
1988-2001.

Number of Cases and Exclusions by Reason, 12 SEER Areas, 1988-2001

Liver & Intrahepatic
Bile Duct Gallbladder Other Biliary Ampulla of Vater
Number Number Number Number
Selected/ | Number | Selected/ | Number | Selected/ | Number | Selected/ | Number
Remaining | Excluded | Remaining | Excluded | Remaining | Excluded | Remaining | Excluded | Reason for Exclusion/selection
22,065 0 5,723 0 3,908 0 2,474 0 | Select 1988-2001 diagnosis (Los
Angeles for 1992-2001 only)
19,717 2,348 5,041 682 3,344 564 2,050 424 | Select first primary only
18,747 970 4,962 79 3,271 73 2,039 11 | Exclude death certificate only
or at autopsy
18,657 90 4,945 17 3,266 5 2,032 7 | Exclude unknown race and alive
with no survival time
18,364 293 4,755 190 3,239 27 1,995 37 | Exclude children (000-019) and
in situ cancers
13,622 4,742 4,458 297 2,660 579 1,873 122 | Exclude no or unknown
microscopic confirmation
13,409 213 4,392 66 2,640 20 1,832 41 | Exclude sarcomas (including
stromal 8930-8939) and
carcinoids
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The following cases were excluded from this survival
analysis: patients for whom liver or biliary tract cancer
was not the first primary, cases diagnosed at autopsy or
by death certificate only, persons of unknown race, alive
with no recorded survival time, patients less than 20 years
old, and cases without microscopic confirmation. Since
some of the exclusions had very small cell sizes, some
of the reasons for exclusion were combined. Sarcomas,
lymphomas and carcinoids are excluded here from this
analysis which focuses primarily on the cancers of epithe-
lial origin (carcinomas). Remaining cases available for
analysis are as follows: 13,409 liver & intrahepatic bile
duct cancers; 4,392 gallbladder cancers; 2,640 other biliary
(mostly extrahepatic bile duct) cancers, and 1,832 cancers
of the ampulla of Vater (Table 6.1). Carcinoids are shown
separately in the relative survival tables by histologic type
but they are not included in the total cases.

Survival analysis is based on relative survival rates cal-
culated by the life-table (actuarial) method. Relative
survival, defined as observed survival in the cohort divided
by expected survival in the cohort, adjusts for the expected
mortality that the cohort would experience from other
causes of death. Expected survival is based on decennial
life tables for the United States in 1990.

The staging definitions utilized in this chapter are SEER
historic stage: localized — confined to the primary site; re-
gional — spread to regional lymph nodes or by direct exten-
sion beyond the primary; distant — metastatic spread.

Figure 6.1: Relative Survival Rates (%) by Primary Site (Liver
& Intrahepatic Bile Duct, Extrahepatic Bile Duct, Gallbladder,
Ampulla of Vater) and Months after Diagnosis, Ages 20+, 12
SEER Areas. 1988-2001
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RESULTS

Cancers of the liver & intrahepatic bile duct, gallbladder
and extrahepatic bile duct all have low survival rates. The
survival rates decrease rapidly during the first 3 years after
diagnosis and then the rates plateau after about 5-years
(Figure 6.1). The survival rates for ampulla of Vater are
much higher than the other 3 cancers.

Cancers of the Liver and Intrahepatic Ducts

Sex, Race and Age

Among 13,409 adult cases of liver or intrahepatic bile duct
cancer, almost twice as many cases occurred in males (69%)
over females (31%). However, relative survival rates are
consistently at least one percentage point higher for females

Figure 6.2: Cancer of the Liver and Intrahepatic Bile Duct:
5-Year Relative Survival Rates by Sex, Race, Age, Historic
Stage, Grade, Primary Site, Tumor Size, and Histology, Ages
20+, 12 SEER Areas, 1988-2001
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Table 6.2: Cancer of the Liver and Intrahepatic Bile Duct (excluding carcinoids): Median Survival Time and 1-, 2-, 3-, 5-, 8-, & 10-
Year Relative Survival Rates by Sex, Race, Age, Historic Stage, Grade, Primary Site and Tumor Size, Ages 20+, 12 SEER Areas,

1988-2001
Median Relative Survival Rates (%)
Survival
Characteristics Cases Percent (Months) 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
All Cases 13,409 100.0 4.6 28.2 17.0 12.2 8.0 6.1 5.3
Sex
Male 9,224 68.8 4.3 27.2 16.3 11.7 7.5 5.9 4.7
Female 4,185 31.2 5.3 30.5 18.7 13.3 8.9 6.5 6.3
Race
White 8,619 64.3 4.3 26.8 16.2 11.6 7.7 5.9 5.3
Black 1,497 11.2 3.5 22.1 11.4 7.6 2.7 1.5 1.5
Other 3,293 24.6 6.0 - - - - - -
Age
20-49 2,030 15.1 5.5 32.3 20.7 15.6 11.5 9.0 8.3
50-64 4,235 31.6 5.0 30.8 19.0 14.3 8.7 6.5 5.3
65+ 7,144 53.3 4.1 25.4 14.7 9.9 6.3 4.6 4.0
Historic Stage
Localized 4,021 30.0 9.8 46.9 33.0 25.4 18.1 14.4 12.5
Regional 3,487 26.0 4.8 27.5 14.1 9.8 6.1 4.2 3.3
Distant 3,299 24.6 2.8 12.3 5.4 3.2 1.8 1.1 1.1
Unstaged 2,602 19.4 3.7 20.5 11.3 6.9 3.2 2.2 2.0
Grade
Well 1,717 12.8 10.3 47.5 32.0 243 15.8 13.1 10.7
Moderate 1,860 13.9 7.0 38.0 24.9 19.2 12.9 9.0 7.5
Poor 1,904 14.2 3.4 20.7 11.2 7.3 5.4 3.0 2.7
Undifferentiated 273 2.0 2.7 18.2 9.9 6.6 5.7 5.7 3.4
Unknown 7,655 57.1 4.0 23.7 13.5 9.3 5.7 4.4 4.0
Primary Site
Liver| 11,598 86.5 4.4 28.2 17.5 12.9 8.5 6.5 5.6
Intrahepatic Bile
Duct 1,811 13.5 5.6 27.9 14.5 8.5 4.8 3.4 3.2
Tumor Size

<=2 cm 489 3.6 18.8 59.0 47.0 39.4 28.8 23.8 17.3
2.1-5cm 2,077 15.5 10.2 47.5 333 24.7 16.7 13.0 10.9
5.1-10 cm 2,386 17.8 6.4 36.2 21.2 15.5 10.8 7.9 6.4
>10 cm 1,236 9.2 5.4 30.1 16.7 11.8 8.9 7.3 6.8
Unknown 7,221 53.9 3.2 17.5 9.1 5.9 3.0 2.0 1.8

I Not enough intervals to produce rate.
- Not calculated.

(31% at 1 year, 19% at 2 years, 13% at 3 years, 9% at 5
years, 7% at 8 years and 6% at 10 years) than males (27%,
16%, 12%, 8%, 6% and 5% for 1-,2-,3-,5-,8-, and 10-year
relative survival rates, respectively).

Other races had a higher median survival with 6 months,
followed by whites with 4 months and then blacks with 3
months. Younger age had better relative survival rates, with
a 5 year relative survival rate of 12% amongst 20-49 year

olds, compared to 6% amongst those patients 65 and over
(Table 6.2, Figure 6.2)).

Tumor Stage, Grade and Size

Localized tumor stage, well differentiated tumor grade and
moderate differentiated tumor grade were associated with
S-year relative survival rates greater than 10%. Tumor size
less or equal to 2 cm had a 5-year relative survival rate of
29%. Tumor size was unknown for more than half of the
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cases and the 5-year relative survival rates was only 3%
(Table 6.2, Figure 6.2)

Liver Subsite and Histology

Histologic classification separates hepatocellular carcinomas
(liver cell origin) from adenocarcinomas arising from ductal
or glandular structures (grouped here as cholangiocarcino-
mas, probably arising from intrahepatic bile ducts).

The histologic designation seems preferable to the subsite
designation for distinguishing between these two major liver
cancer types because many adenocarcinomas (cholangiocar-
cinomas) are included under the liver site code. Hepatocel-
lular carcinomas were four times more common and 5-year
relative survival rates were double that of cholangiocarci-
nomas (9% vs. 5% respectively), although median survival
time for both is less than 5 months (Table 6.3).

The 77 cases of primary carcinoid tumors arising in the liver
had a median survival time of about 12 months and 25%
relative survival at 5 years.

Cancers of the Gallbladder

Sex, Race and Age

Cases of cancer of the gallbladder were three times more
common in females than males, with survival about equal.
More than 70% of patients were diagnosed at 65 years of
age or older. Their median survival time (5.5 months) was
about half of that characterized in the younger age groups
(10 and 9 months for ages 20-49 and 50-64 years, respec-
tively). At five years, the relative survival for ages 50-64
years (15%) was more comparable to the older (14%) rather
than the younger age group (22%; Table 6.4) Five year
relative survival rates were similar for whites and blacks
(14 and 13%; Table 6.4).

Tumor Stage, Grade and Size

The 5-year relative survival rate was over 40% for cases
with localized tumor stage. Well differentiated tumors and
tumors < 2 cm had 5-year relative survival rates greater
than 30%, whilst distant stage, poor differentiation, and
tumors > 10 cm had 5-year relative survival rate between
0-7% (Table 6.4, Figure 6.3).

Table 6.3: Cancer of the Liver and Intrahepatic Bile Duct: Histologic Distribution and Median Survival Time and 1-, 2-, 3-, 5-, 8-, &
10-Year Relative Survival Rates (%) by Histology, Ages 20+,12 SEER Areas, 1988-2001

Median Relative Survival Rates (%)
Survival
Histology Cases Percent (Months) 1-Year 2-Year 3-Year 5-Year 8-Year | 10-Year
All Cases excluding
carcinoids 13,409 100.0 4.6 28.2 17.0 12.2 8.0 6.1 5.3
Carcinomas excluding
carcinoids
8010-8572 13,290 99.1 4.6 28.3 171 12.3 8.0 6.1 5.3
Hepatocellular carcinoma
8170-8171 9,981 74.4 4.6 29.3 18.3 13.5 9.0 7.0 6.0
Cholangiocarcinoma
8050,8140-8141,
8160-8161,8260,
8440,8480-8500,
8550,8560,8570-8572 2,463 18.4 4.6 24.6 12.9 7.9 4.5 2.9 2.6
Other specified carcinoma 453 3.4 7.4 38.4 23.1 15.4 9.8 6.9 6.9
Unspecified carcinoma
8010-8034 393 2.9 2.8 15.2 6.5 4.3 2.4 1.3 !
Hepatoblastoma
8970 <5 0.0 ~ ~ ~ ~ ~ ~ ~
Unspecified cancer
8000-8004 112 0.8 2.6 16.9 8.2 8.2 5.9 4.4 !
Other specified cancer
9064,9364,9500 <5 0.0 ~ ~ ~ ~ ~ ~ ~
Carcinoids
8240-8246 77 - 12.8 55.0 40.9 35.5 25.0 7.3 !

Not enough intervals to produce rate.

- Not calculated.
~ Statistic not displayed due to less than 25 cases.
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Gallbladder Histology

The histologic type was almost all adenocarcinomas (91%).
The relative survival rate was similar between squamous
cell carcinomas and adenocarcinomas (Table 6.5).

Other Biliary Cancers

Sex, Race and Age

Slightly more cases occurred in males (52%) than females
and they had better 5-year relative survival rates (14% vs.
10%). Whites had better 5-year relative survival rates of
13% compared with blacks (8%) and there was an age gra-
dient with patients between 20-49 years old having 5-year

survival rates three times of those 65 and older, 24% and
8%, respectively (Table 6.6, Figure 6.4).

Tumor Stage, Grade, and Size

Five-year survival was over 20% for localized tumors, well
differentiated tumors, and tumors <2 cm. Tumor grade was
very prognostic. For example, the gradient of relative sur-
vival at 2 years ranged from 40% for well differentiated
tumors down to 10% for undifferentiated tumors. The tumor
size was unknown for most of these cancers, but there was
a survival differential for those with known tumor size from
30% at 5 years for small tumors and only 11% for 5.1-10
cm tumors (Table 6.6, Figure 6.4).

Table 6.4: Cancer of the Gallbladder (excluding carcinoids): Median Survival Time and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative

Survival Rates by Sex, Race, Age, Historic Stage, Grade, and Tumor Size, Ages 20+, 12 SEER Areas, 1988-2001

Median Relative Survival Rates (%)
Survival
Characteristics Cases Percent (Months) 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
All Cases 4,392 100.0 6.5 36.3 23.4 18.9 15.1 13.7 12.8
Sex
Male 1,131 25.8 6.2 35.5 23.2 18.0 14.9 12.8 12.0
Female 3,261 74.2 6.6 36.6 23.5 19.2 15.1 13.9 13.0
Race
White 3,511 79.9 6.4 35.9 229 18.5 14.3 13.1 12.2
Black 329 7.5 5.5 32.0 19.1 14.6 13.1 1.7 9.7
Other 552 12.6 8.4 - - - - - -
Age
20-49 287 6.5 10.4 46.8 30.9 271 22.3 18.8 17.8
50-64 954 21.7 9.1 41.3 25.2 19.1 15.0 12.7 12.7
65+ 3,151 7.7 5.5 33.8 22.1 17.9 14.2 13.4 12.0
Historic Stage
Localized 943 21.5 24.8 71.3 55.7 48.7 a41.7 39.5 36.8
Regional 1,752 39.9 8.4 41.4 24.5 18.3 13.6 11.4 10.8
Distant 1,578 35.9 3.2 10.4 2.8 2.0 1.2 0.9 0.9
Unstaged 119 2.7 6.0 30.6 26.3 17.8 13.1 10.9 10.6
Grade
Well 492 11.2 21.0 62.8 50.5 41.8 33.7 31.5 30.0
Moderate 1,288 29.3 9.9 46.3 31.4 24.6 19.7 17.2 16.5
Poor 1,526 34.7 4.9 25.6 12.0 9.4 6.9 5.4 5.3
Undifferentiated 120 2.7 3.6 241 13.7 1.7 7.9 7.9 3.2
Unknown 966 22.0 4.7 28.1 18.3 15.4 12.8 12.8 11.3
Tumor Size
<=2 cm 449 10.2 18.3 62.5 46.6 40.1 34.7 31.9 29.5
2.1-5cm 627 14.3 10.3 48.1 29.2 24.2 19.0 16.2 14.5
5.1-10 cm 271 6.2 4.8 26.4 12.6 11.4 10.7 10.7 10.7
>10 cm 40 0.9 3.8 18.0 2.7 2.7 0.0 ! !
Unknown 3,005 68.4 5.5 311 20.0 15.5 12.0 10.9 10.2
I Not enough intervals to produce rate.
- Not calculated.
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Other Biliary Subsite and Histology

Most of the cancers described under ‘Other biliary’ were
in the extrahepatic bile duct (86%). Almost all of the cases
were carcinomas and of these the majority were adeno-
carcinoma (Table 6.7). There were very few carcinoids in
other biliary (Table 6.7).

Cancers of the Ampulla of Vater

Cancers of the Ampulla of Vater showed better survival than
the other cancers in this chapter (Figure 6.1). But these
cancers are less common, only 8% of the liver and biliary
tract cancers. Five-year relative survival rates by tumor
and patient characteristics are summarized in Figure 6.5.

Figure 6.3: Cancer of the Gallbladder: 5-Year Relative Survival
Rates by Sex, Race, Age, Historic Stage, Grade, Tumor Size,
and Histology, Ages 20+, 12 SEER Areas, 1988-2001
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Sex, Race, and Age

There were slightly more males (55%) than females (45%)
and males had slightly better survival rates after 2 years
after diagnosis (Table 6.8). Survival rates are higher for
white patients than black patients but the survival advan-
tage narrowed over time since diagnosis. At 2 years after
diagnosis, 51% of white patients survived compared to only
38% for blacks, but at 10-years after diagnosis, the rates
were 29 and 26%, respectively.

Tumor Stage, Grade and Size

There were survival gradients for stage, grade, and size.
Five-year relative survival was over 50% for localized tu-
mors and well differentiated tumors. Survival rates were

Figure 6.4: Cancer of Other Biliary Sites: 5-Year Relative
Survival Rates by Sex, Race, Age, Historic Stage, Grade,
Primary Site, Tumor Size, and Histology, Ages 20+, 12 SEER
Areas, 1988-2001
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Table 6.5: Cancer of the Gallbladder: Distribution and Median Survival Time and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival Rates

(%) by Histology, Ages 20+, 12 SEER Areas, 1988-2001

very poor for those with distant disease with the 3-year

survival rate of less than 1%.

However, less than 10%

of the patients had distant spread at the time of diagnosis

(Table 6.8).

Histology

Nearly all of the tumors were carcinomas and most of those
were adenocarcinomas. There were few carcinoids but the
survival rates for those with carcinoids was much higher
even after only 1-year, 76%, compared to those with car-
cinomas (67%) (Table 6.9).

DISCUSSION

Overall survival rates were similar for liver, gallbladder,
and other biliary cancers. Survival rates were higher for
cancer of the ampulla of Vater, behaving more like those
of the small intestine (1).

Median Relative Survival Rates (%)

Survival
Histology/ ICD-O code Cases Percent (Months) 1-Year 2-Year 3-Year 5-Year 8-Year | 10-Year
All Cases excluding
carcinoids 4,392 100.0 6.5 36.3 23.4 18.9 15.1 13.7 12.8
Carcinoma excluding
carcinoids

8010-8231,8247-8572 4,369 99.5 6.5 36.4 23.4 18.9 15.1 13.7 12.8
Squamous-cell carcinoma

8050-8076 78 1.8 4.6 22.0 16.6 16.6 16.5 15.6 1.4
Adenocarcinoma

8140-8141,8191-8231,

8260-8263,8310,8430,

8480-8490,8560,

8570-8572 4,000 91.1 6.9 37.7 245 19.7 15.8 14.2 13.2
Other specified carcinomas 81 1.8 8.4 40.5 9.6 5.9 5.9 ! !
Unspecified carcinoma

8010-8034 210 4.8 3.0 14.9 9.7 71 4.9 4.9 4.9

Unspecified Cancer
8000-8004 18 0.4 ~ ~ ~ ~ ~ ~ ~
Other specified cancer
8720,8940 5 0.1 ~ ~ ~ ~ ~ ~ ~
Carcinoids
8240-8246 46 - 21.4 62.9 49.9 49.9 49.5 49.5 49.5
! Not enough intervals to produce rate.
Not calculated.
~ Statistic not displayed due to less than 25 cases.
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Table 6.6: Other Biliary Cancer (excluding ampulla & carcinoids): Median Survival Time and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative
Survival Rates by Sex, Race, Age, Historic Stage, Grade, Primary Site and Tumor Size, Ages 20+, 12 SEER Areas, 1988-2001

Median Relative Survival Rates (%)
Survival
Characteristics Cases Percent (Months) 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
All Cases 2,640 100.0 8.4 40.6 23.3 16.0 1.7 8.9 8.6
Sex
Male 1,376 52.1 9.4 44.2 25.3 17.1 13.6 10.7 10.7
Female 1,264 47.9 7.3 36.7 21.2 14.9 9.7 7.0 6.3
Race
White 2,082 78.9 8.3 40.2 23.5 16.5 12.5 10.1 10.0
Black 177 6.7 6.4 38.1 20.6 12.7 7.8 3.5 !
Other 381 14.4 9.1 - - - - - -
Age
20-49 217 8.2 15.1 53.8 344 28.2 24.3 16.8 16.8
50-64 632 239 12.3 51.2 31.3 23.0 16.0 12.3 11.9
65+ 1,791 67.8 6.6 35.0 18.7 11.5 7.8 5.3 4.7
Historic Stage
Localized 445 16.9 15.2 58.2 41.3 33.2 24.3 19.5 19.5
Regional 1,100 41.7 12.0 51.6 29.1 19.3 13.3 9.7 8.8
Distant 645 24.4 3.4 14.3 4.9 25 24 1.1 1.1
Unstaged 450 17.0 6.8 33.7 17.3 9.8 8.4 6.1 6.1
Grade
Well 315 11.9 16.2 59.1 40.2 324 21.0 14.9 12.8
Moderate 675 25.6 12.7 53.8 32.7 229 17.9 12.5 12.5
Poor 509 19.3 7.8 37.5 20.8 13.3 8.7 5.3 4.3
Undifferentiated 43 1.6 5.4 33.9 10.1 7.7 4.0 4.0 !
Unknown 1,098 41.6 5.3 28.6 14.0 8.1 6.5 6.1 6.1
Primary Site
Extrahepatic bile duct 2,270 86.0 9.4 43.7 25.4 17.5 12.8 9.8 9.7
Overlapping lesion 42 1.6 8.3 45.3 30.6 22.8 17.2 141 7.6
Biliary tract, NOS 328 12.4 3.1 18.5 7.7 4.6 2.7 1.3 1.3
Tumor Size
<=2 cm 373 14.1 201 67.6 48.6 37.3 29.9 26.2 251
2.1-5cm 356 13.5 1.1 47.4 25.6 171 13.6 8.9 7.9
5.1-10 cm 58 2.2 8.5 41.0 1.4 1.4 11.4 4.5 4.5
>10 cm 9 0.3 ~ ~ ~ ~ ~ ~ ~
Unknown 1,844 69.8 6.4 33.7 18.0 11.5 7.5 5.2 5.1
I Not enough intervals to produce rate.
- Not calculated.
~ Statistic not displayed due to less than 25 cases.
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Table 6.7: Other Biliary Cancer (excluding Ampulla): Distribution and Median Survival Time and 1-, 2-, 3-, 5-, 8-, & 10-Year

Relative Survival Rates (%) by Histology, Ages 20+, 12 SEER Areas, 1988-2001

Median Relative Survival Rates (%)

Survival
Histology/ICD-O Code Cases | Percent | (Months) 1-Year 2-Year 3-Year 5-Year 8-Year | 10-Year
All Cases excluding carcinoids 2,640 100.0 8.4 40.6 23.3 16.0 11.7 8.9 8.6
Carcinoma excluding
carcinoids: 8010-8572 2,596 98.3 8.4 40.6 23.2 16.0 11.6 8.7 8.4

Squamous-cell carcinoma

8050-8076 23 0.9 ~ ~ ~ ~ ~ ~ ~
Adenocarcinoma

8140-8141,8191-8231,

8260-8263,8310,8430,

8480-8490,8560, 8570-8572 2,039 77.2 8.5 41.0 23.4 16.7 11.8 9.0 8.6
Other specified carcinomas 401 15.2 9.2 42.5 24.7 14.0 11.6 7.4 7.4
Unspecified carcinoma

8010-8034 133 5.0 4.9 30.4 14.3 6.7 4.0 4.0 4.0

Unspecified Cancer: 8000-8004 44 1.7 6.3 38.3 32.0 18.8 18.8 18.8 !
Carcinoids: 8340-8246 16 - ~ ~ ~ ~ ~ ~ ~
I Not enough intervals to produce rate.

- Not calculated.
~ Statistic not displayed due to less than 25 cases.

Table 6.8: Cancer of the Ampulla of Vater (excluding Carcinoids): Median Survival Time and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative
Survival Rates by Sex, Race, Age, Historic Stage, Grade, Primary Site, and Tumor Size, Ages 20+, 12 SEER Areas, 1988-2001

Median Relative Survival Rates (%)
Survival
Characteristics Cases Percent (Months) 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
All Cases 1,832 100.0 20.3 67.3 50.0 39.9 32.0 30.0 28.4
Sex
Male 1,002 54.7 20.8 67.1 50.6 41.7 33.6 32.2 29.6
Female 830 45.3 19.7 67.5 49.2 37.7 29.9 27.1 26.8
Race
White 1,458 79.6 20.6 67.1 51.0 40.6 32.3 30.6 29.1
Black 107 5.8 14.3 58.7 37.7 323 29.7 25.7 25.5
Other 267 14.6 22.4 - - - - - -
Age
20-49 171 9.3 34.6 81.2 61.5 49.4 41.0 36.4 31.5
50-64 445 24.3 34.5 79.5 60.2 50.7 36.1 31.2 28.2
65+ 1,216 66.4 15.3 60.5 44.0 33.7 28.4 27.4 27.0
Historic Stage
Localized 396 21.6 34.3 76.2 64.7 57.1 51.7 49.7 47.7
Regional 1,068 58.3 24.9 74.5 55.2 43.0 32.7 30.5 28.3
Distant 165 9.0 5.5 26.4 5.5 0.8 ! ! !
Unstaged 203 1.1 8.6 44.2 271 17.7 8.6 4.0 !
Grade
Well 289 15.8 43.2 78.4 67.1 60.1 52.2 42.8 38.4
Moderate 748 40.8 241 72.6 54.5 42.3 35.5 34.9 32.1
Poor 425 23.2 16.8 63.1 42.5 31.0 19.9 19.6 19.3
Undifferentiated 24 1.3 ~ ~ ~ ~ ~ ~ ~
Unknown 346 18.9 12.2 53.4 36.2 29.7 22.6 20.7 20.7
Tumor Size
<=2 cm 570 31.1 35.9 82.4 65.5 54.8 43.2 41.2 38.8
2.1-5cm 477 26.0 24.0 71.2 53.3 41.1 34.0 31.2 29.5
5.1-10 cm 47 2.6 19.5 70.0 45.2 31.3 24.0 14.6 !
>10 cm <5 - ~ ~ ~ ~ ~ ~ ~
Unknown 735 40.1 11.9 52.7 35.5 27.2 20.9 18.4 17.9
I'Not enough intervals to produce rate.
- Not calculated.
~ Statistic not displayed due to less than 25 cases.
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Table 6.9: Cancer of the Ampulla of Vater: Distribution and Median Survival Time and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival
Rates (%) by Histology, Ages 20+, 12 SEER Areas, 1988-2001

Median Relative Survival Rates (%)
Survival
Histology/ ICD-O Code Cases | Percent| (Months) 1-Year | 2-Year | 3-Year | 5-Year | 8-Year | 10-Year
All Cases excluding carcinoids 1,832 100.0 20.3 67.3 50.0 39.9 32.0 30.0 28.4
Carcinoma excluding
carcinoids: 8010-8231,8247-8572 1,823 99.5 20.4 67.4 50.0 39.9 32.0 30.1 28.7
Squamous-cell carcinoma

8050-8076 9 0.5 ~ ~ ~ ~ ~ ~ ~
Adenocarcinoma

8140-8141,8191-8231,

8260-8263,8310,8430,

8480-8490,8560,

8570-8572 1,686 92.0 21.3 68.3 51.1 40.7 33.0 31.2 29.6
Other specified carcinomas 49 2.7 19.1 70.0 41.5 33.0 12.0 ! !
Unspecified carcinoma: 8010-8034 79 4.3 10.5 46.6 31.9 27.5 17.0 16.1 16.1

Unspecified Cancer: 8000-8004 9 0.5 ~ ~ ~ ~ ~ ~ ~
Carcinoids: 8240-8246 35 - 98.2 76.0 71.3 65.3 59.0 59.0 59.0

! Not enough intervals to produce rate.

- Not calculated.

~ Statistic not displayed due to less than 25 cases.

Figure 6.5 (at right): Cancer of the Ampulla of Vater: 5-Year
Relative Survival Rates by Sex, Race, Age, Historic Stage,

Grade, Tumor Size, and Histology, Ages 20+, 12 SEER Areas,

1988-2001
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Chapter 7
Cancer of the Pancreas

Charles Key

INTRODUCTION

Cancer of the pancreas is one of the most rapidly fatal of
all cancers, and most cases are first recognized at a far
advanced clinical stage. The American Cancer Society
estimates that there will be 33,730 new cases of pancreatic
cancer in 2006 and 32,300 deaths. Only cancers of the lung,
colon, and breast cause more deaths than pancreatic cancer
each year. (1) Currently there are few definitive recom-
mendations for prevention and early detection. Cigarette
smoking is probably the most consistently identified causal
risk factor. Treatment is often limited to supportive care,
palliation and pain control.

The lifetime risk of being diagnosed with pancreatic cancer
is 1.29% for white males and 1.18% for black males. For
white and black females the lifetime risks are 1.25% and
1.46% respectively (2). Because survival rates are low
and survival times are short, the lifetime risks of dying
from pancreatic cancer are only slightly lower than the
risks of being diagnosed.

The pancreas is a complex organ, with exocrine components
(acinar glands and ducts) that produce and deliver diges-
tive enzymes and fluids to the small intestine. Endocrine
components (islets of Langerhans) secrete hormones (in-
cluding insulin) into the blood stream. Both components
can give rise to malignant neoplasms, but the vast majority

of all pancreatic cancers are exocrine adenocarcinomas
arising from cells of the pancreatic ducts. Acinar cells
comprise at least 80% of the cells of the pancreas (3),
however, acinar cell carcinomas were less than 1% of the
total pancreatic cancers in this series.

Endocrine carcinomas of the pancreas represent about 3%
of all pancreatic cancers. They tend to occur at younger
ages and have a better prognosis.

MATERIALS AND METHODS

Between 1988 and 2001, 46,968 cases of cancer of the
pancreas were diagnosed within the Surveillance, Epide-
miology, and End Results (SEER) Program of the National
Cancer Institute (NCI). Please see the introductory chapter
of this monograph for a full explanation of materials and
methods. Table 7.1 shows the number of cases excluded, by
reason, leaving 29,729 microscopically confirmed cases of
cancer of the pancreas diagnosed between 1988 and 2001
in patients 20 years of age and older. The largest number
of exclusions was for no microscopic confirmation. The
AJCC Cancer Staging Manual (sixth edition) (4) coding
scheme excludes endocrine and carcinoid tumors. Subsites
were defined according to the International Classification
of Diseases for Oncology, 2nd edition (ICD-0-2) (5).

Table 7.1: Cancer of the Pancreas: Number of Cases and Exclusions by Reason, 12 SEER Areas, 1988-2001

Number Selected/Remaining Number Excluded Reason for Exclusion/selection
46,968 0 Select 1988-2001 diagnosis (Los Angeles for 1992-2001 only)
40,241 6,727 Select first primary only
38,681 1,560 Exclude death certificate only or at autopsy
38,625 56 Exclude unknown race
38,586 39 Exclude alive with no survival time
38,553 33 Exclude children (Ages 0-19)
38,500 53 Exclude in situ cancers
29,765 8,735 Exclude no or unknown microscopic confirmation
29,729 36 Exclude sarcomas
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Figure 7.1: Cancer of the Pancreas: Relative Survival Rates
(%) by Histologic Subtype, Ages 20+, 12 SEER Areas, 1988-
2001
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The analysis described herein addresses demographic
factors, histologic classification, extent of disease, and
stage classification as they affect survival of patients
with pancreatic cancer.

RESULTS

Cancers of the pancreas rank at or near the bottom of
the list of all cancers in relation to patient survival fol-
lowing diagnosis. For the pancreatic cancers that arose
from the exocrine pancreas, the 5-year relative survival
rate was 4%. Cancers arising from endocrine elements
of the pancreas were much less common and the 5-year
survival rate was 42% (Figure 7.1.).

Sixty-month (5-year) relative survival rates were 5% for
the histologically confirmed cancers analyzed in this report

and were similar to the survival for those that weren’t
microscopically confirmed.

Anatomic Subsite

Table 7.2 outlines invasive cancers of the pancreas by
subsite within the pancreas. More than half of the cancers
were located in the head of the pancreas and 8.5% and
10.1% were in the body and tail respectively. Very few
(0.2%) were in the Islets of Langerhans and pancreatic
duct (0.6%). The remaining, nearly 30% of the cancers,
were not assigned to a specific pancreatic region. Can-
cers of the head of the pancreas had a modest survival
advantage over the body of pancreas at 12 months after
diagnosis, but the advantage disappeared after 5 years
after diagnosis.

Race and Sex

Overall survival rates were 23% at one year following
diagnosis, and declined to 7%, 5%, and 4% at 3, 5, 10
years, respectively (Table 7.3). Twelve-month survival
rates were poorer among blacks compared to whites, but
at 36, 60 and 120 months following diagnosis, survival
was fairly uniform across categories of race and sex.

Age Group

More than three fourths of cancers of the pancreas were
diagnosed in patients over 60 years of age, whereas less
than 2% of cases were diagnosed in adults less than 40
years of age. (Table 7.4) Survival rates were lowest for
patients over age 60 and were higher for the younger
patients who tend to have relatively greater proportions
of the less lethal endocrine and neuroendocrine tumors.
All age groups experienced dramatic overall decreases
in survival as time since diagnosis increased.

Table 7.2: Cancer of the Pancreas: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8- & 10-Year Relative Survival Rates (%) by

Primary Site, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)

Primary Site Cases Percent |1-Year 2-Year 3-Year 5-Year 8-Year 10-Year

Total 29,729 100.0 22.8 10.0 6.7 4.8 3.9 3.6
Head of Pancreas 15,440 51.9 27.2 11.6 7.3 5.1 4.1 3.7
Body of Pancreas 2,525 8.5 19.0 7.8 5.7 4.8 4.2 3.7
Tail of Pancreas 2,995 10.1 19.0 11.3 8.9 7.2 6.4 6.0
Pancreatic Duct 189 0.6 49.7 28.2 19.8 15.4 8.2 8.2
Islets of Langerhans 50 0.2 79.2 68.0 54.9 47.8 221 221
Other Specified Parts of Pancreas 11 0.4 25.9 12.5 9.4 9.4 ! !
Overlapping Lesion of Pancreas 2,277 7.7 17.5 6.4 4.4 3.2 2.3 2.2
Pancreas, NOS* 6,142 20.7 15.7 6.7 4.4 2.9 2.2 1.8

! Not enough intervals to produce rates.

* NOS: Not Otherwise Specified
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Table 7.3: Cancer of the Pancreas: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative
Survival Rates (%) by Race and Sex, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Race/Sex Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
All Races 29,729 100.0 22.8 10.0 6.7 4.8 3.9 3.6
Male 15,015 50.5 221 9.7 6.5 4.6 3.6 3.1
Female 14,714 49.5 23.4 10.4 6.9 5.1 4.3 4.0
White 23,937 80.5 23.2 10.1 6.7 4.9 3.9 3.5
Male 12,169 40.9 22.8 9.8 6.7 4.8 3.7 3.2
Female 11,768 39.6 23.5 10.3 6.7 4.9 4.1 3.8
Black 3,471 1.7 19.2 8.7 5.5 3.7 3.4 3.3
Male 1,665 5.6 17.3 7.5 4.9 2.9 2.6 21
Female 1,806 6.1 21.0 9.8 6.0 4.3 4.1 4.1
Histologic Classification Histology and Age

Cancers of the pancreas are aggregated into histologic
categories and listed in decreasing order of frequency in
Table 7.5 by the endocrine vs. exocrine pancreas. About
97% were carcinomas of the exocrine pancreas with over-
all survival rates of 21%, 5%, 4%, and 3% at 1, 3, 5, 10
years, respectively. The exocrine carcinomas with the
best prognosis were cystadenocarcinomas and acinar cell
carcinomas, but together these histologic categories ac-
counted for less than 2% of the cases. Most of the exocrine
tumors were adenocarcinomas not otherwise specified
with a 5-year relative survival rate of only 2%.

One-year relative survival rates were higher for islet cell
carcinomas, neuroendocrine carcinomas and carcinoid
tumors; however, these histologic types only comprised
1.7%, 1.4% and 0.2% of all cancers of the pancreas.

The most frequent histologic types of cancers of the pan-
creas are tabulated by age group in Table 7.6; the histo-
logic types are listed in descending order according to
their relative percentages. Above age 80, almost all of
the cancers arose from the exocrine pancreas, whereas at
20-29 years of age the percentage was only 59%.

Extent of Disease

Tables 7.7 through 7.9 present survival by extent of dis-
ease (EOD) by the following classifications defined in the
SEER Extent of Disease Codes and Coding Instructions:
tumor size, extension, and lymph node involvement (6).
As expected, survival rates declined as extent of disease
increased.

For the majority of tumors of the pancreas, tumor size
was unknown or not stated (53%) (Table 7.7). Survival
was best for cancers that were 2.0 cm or less at the time
of diagnosis, but above 2 cm, the relation of tumor size
to outcome was inconsistent (data not shown). Distant

Table 7.4: Cancer of the Pancreas: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8- & 10-Year Relative

Survival Rates (%) by Age (20+), SEER 1988-2001

Relative Survival Rate (%)

Age (Years) Cases Percent 1-Year | 2-Year 3-Year | 5-Year | 8-Year | 10-Year

Total (20+) 29,729 100.0 22.8 10.0 6.7 4.8 3.9 3.6
20-29 69 0.2 711 55.8 49.2 43.6 41.6 35.2
30-39 472 1.6 44.8 29.4 25.3 19.5 17.3 15.8
40-49 2,010 6.8 31.8 17.1 12.7 9.8 7.0 6.0
50-59 4,792 16.1 28.5 12.9 9.0 6.5 4.9 4.2
60-69 8,430 28.4 23.6 10.1 6.2 4.0 3.1 2.7
70-79 9,650 32,5 19.8 7.7 4.7 3.1 2.3 21
80+ 4,306 14.5 12.9 4.7 2.6 1.8 1.6 1.2
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Table 7.5: Cancer of the Pancreas: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, 10-Year Relative Survival Rates (%) by

Histology, Ages 20+, 12 SEER Areas, 1988-2001

i Relative Survival Rate (%)
Histology ICD-O Code | Cases | Percent
1-Year | 2-Year | 3-Year | 5-Year | 8-Year | 10-Year
Total 8000-9970 29,729 100.0 22.8 10.0 6.7 4.8 3.9 3.6
. 8150-8155,

Cancers of the Endocrine Pancreas 8240-8246 975 3.3 72.3 61.7 53.0 42.1 31.9 271
Islet Cell Carcinoma 8150-8155 494 1.7 80.7 70.0 59.3 47.7 37.8 325
Neuroendocrine Carcinoma 8246 411 1.4 61.5 50.3 43.7 32.2 20.9 18.4
Carcinoid Tumor 8240-8245 70 0.2 76.3 68.7 61.8 55.1 43.2 25.8

8000-8149,
Cancers of the Exocrine Pancreas 8156-8239, 28,754 96.7 211 8.2 5.0 3.5 2.8 2.6

8247-9970
Adenocarcinoma, NOS* 8140-8149 20,829 70.1 19.2 6.5 3.6 2.3 1.7 1.5
Carcinoma, NOS* 8010-8011 2,404 8.1 17.5 6.9 4.2 3.1 2.3 21
Mucin-Producing Adenocarcinoma 8480-8481 1,814 6.1 21.5 9.6 6.7 4.6 3.5 2.5
Infiltrating Duct Carcinoma 8500-8503 1,820 6.1 401 18.8 11.5 71 6.1 5.9
Malignant Neoplasm, NOS* 8000-8004 512 1.7 19.5 10.5 8.6 6.5 5.5 5.1
Cystadenocarcinoma 8440-8479 243 0.8 64.7 52.7 48.4 47.3 44.6 43.0
Carcinoma, Undifferentiated ggggggg? 200 0.7 12.5 8.0 6.9 5.1 5.1 5.1
Adenosquamous Carcinoma 8560-8570 186 0.6 16.7 6.9 4.0 3.3 2.6 1.5
Papillary Adenocarcinoma 8050-8260 138 0.5 35.0 19.8 15.8 13.8 13.8 10.6
Signet Ring Cell Carcinoma 8490 155 0.5 17.5 9.7 3.3 2.3 ! !
Large Cell Carcinoma 8012 121 0.4 7.7 1.8 ! ! ! !
Small Cell Carcinoma 8040-8045 98 0.3 24.5 9.4 5.6 2.9 1.7 1.7
Squamous Cell Carcinoma 8051-8082 75 0.3 151 7.9 6.4 6.4 6.4 6.4
Acinar Cell Carcinoma 8550 76 0.3 61.4 44.5 33.7 28.3 26.6 244
Other Histologies 83 0.3 39.9 249 21.9 13.6 11.5 11.5

* NOS: Not Otherwise Specified

I Not enough intervals to produce rate.

metastasis at the time of diagnosis was documented in
nearly half of the histologically confirmed cases (Table
7.8). Additionally, for the majority of cancers of the pan-
creas, lymph node involvement was unknown or not stated
(Table 7.9).

AJCC Stage Classification (6th Edition)

Survival by AJCC stage classifications (6th Edition) (4) for
carcinomas of the exocrine pancreas is presented in Table
7.10. The majority of cancers of the pancreas were diagnosed
at Stage IV (49.5%) or the stage of disease was unknown
(18.8%); whereas very few cancers of the pancreas were
diagnosed in early stages: Stage IA and Stage IB comprise
only 0.7% and 2.7% of diagnoses, respectively.

Figure 7.2 illustrates relative survival rate curves for AJCC
Stages IA — IV (6th Edition). The unstaged cases, which
represent about one-fifth of the total, most closely match

the Stage III group. Table 7.11 shows the components of
stage based on SEER Extent of Disease (EOD) codes for
Tumor Size, Extension, and Lymph Node Involvement.

DISCUSSION

Survival rates for cancers of the pancreas are very poor.
The relative survival rate for all cases was only 23% at
one year with dramatic decreases shown at 3 years (7%),
5 years (5%) and 10 years (4%). The majority of cancers
of the pancreas were adenocarcinomas of the exocrine
pancreas that occurred in patients 60 years of age and
older. Malignant endocrine tumors arising from the islets
of Langerhans, neuroendocrine carcinomas and carcinoid
tumors had relatively better survival rates (48%, 32%, and
55%, respectively at 5 years).

Most cancers of the pancreas were diagnosed in late stages
of disease. Frequently, information was incomplete re-
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Table 7.6: Cancer of the Pancreas: Histologic Type Distribution by Age (20+), 12 SEER Areas, 1988-2001

Age (Years)
Total (20+) 20-29 | 30-39 | 40-49 | 50-59 | 60-69 | 70-79 80+
Histology Cases | Percent | Cases | Cases | Cases | Cases | Cases | Cases | Cases
Total 29,729 100.0 69 472 | 2,010| 4,792 | 8,430 | 9,650 | 4,306
Cancers of the Endocrine Pancreas 975 3.3 28 92 171 213 226 195 50
Islet Cell Carcinoma 494 1.7 14 54 93 110 119 93 11
Neuroendocrine Carcinoma 411 1.4 13 29 68 91 93 87 30
Carcinoid Tumor 70 0.2 <5 9 10 12 14 15 9
Cancers of the Exocrine Pancreas 28,754 96.7 41 380 1,839 | 4,579 | 8,204 | 9,455| 4,256
Adenocarcinoma, NOS* 20,829 701 19 246 | 1,275| 3,329 6,075| 6,860 | 3,025
Carcinoma, NOS* 2,404 8.1 <5 34 142 334 573 826 493
Mucin-Producing Adenocarcinoma 1,814 6.1 <5 24 147 299 548 577 217
Infiltrating Duct Carcinoma 1,820 6.1 <5 22 122 345 545 607 177
Malignant Neoplasm, NOS* 512 1.7 5 9 27 52 108 170 141
Cystadenocarcinoma 243 0.8 <5 15 31 38 53 72 32
Carcinoma, Undifferentiated 200 0.7 <5 6 17 40 49 62 25
Adenosquamous Carcinoma 186 0.6 0 <5 17 30 45 65 26
Papillary Adenocarcinoma 138 0.5 5 6 9 16 32 42 28
Signet Ring Cell Carcinoma 155 0.5 0 <5 14 30 41 46 22
Large Cell Carcinoma 121 0.4 0 <5 13 21 32 36 16
Small Cell Carcinoma 98 0.3 <5 <5 7 12 26 30 20
Squamous Cell Carcinoma 75 0.3 0 <5 <5 6 29 25 10
Acinar Cell Carcinoma 76 0.3 0 5 8 1 23 16 13
Other Histologies 83 0.3 <5 <5 6 16 25 21 1
* NOS: Not Otherwise Specified
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Table 7.7: Cancer of the Pancreas: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival Rates (%) by
Tumor Size, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Tumor Size Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
Total 29,729 100.0 22.8 10.0 6.7 4.8 3.9 3.6
0-2cm 1,404 4.7 45.7 26.1 20.0 14.9 12.7 12.0
>2cm 12,696 42.7 26.7 12.6 8.6 6.4 5.2 4.7
Unknown 15,629 52.6 17.5 6.5 4.0 2.7 21 1.9

Table 7.8: Cancer of the Pancreas: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival Rates (%) by
Extension, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)

Extension (Code) Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year

Total 29,729 100.0 22.8 10.0 6.7 4.8 3.9 3.6
Confined to Pancreas (10-30) 3,011 10.1 44.8 26.8 20.2 17.7 16.5 16.3
Limited Extension (40-52) 4,769 16.0 41.5 19.0 12.6 8.5 6.8 6.0
Further Extension (54-80) 4,234 14.2 28.0 9.4 5.0 3.2 2.2 1.9
Metastasis (85) 14,468 48.7 9.9 3.9 2.6 1.7 0.9 0.6
Unknown (99) 3,247 10.9 25.4 9.7 6.0 3.9 3.5 3.1

Table 7.9: Cancer of the Pancreas: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival Rates (%) by
Lymph Node Involvement, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Nodal Status (Code) Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
Total 29,729 100.0 22.8 10.0 6.7 4.8 3.9 3.6
No Positive Nodes (0) 6,720 22.6 35.9 18.7 13.5 1.1 9.7 8.9
Positive Regional Nodes (1) 5,747 19.3 31.5 14.1 9.1 6.1 4.4 4.3
Positive Distant Nodes (7) 929 31 14.0 3.8 1.2 1.2 0.8 0.8
Positive Nodes, NOS (8) 158 0.5 17.6 7.7 4.3 4.3 3.7 2.7
Unknown (9) 16,175 54.4 14.7 5.3 3.3 2.0 1.5 1.2
Figure 7.2: Carcinomas of the Exocrine Pancreas:
Relative Survival Rates (%) by AJCC Stage, 6th Edition,
Ages 20+, 12 SEER Areas, 1988-2001
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Table 7.10: Carcinomas of the Exocrine Pancreas: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative
Survival Rates (%) by AJCC Stage (6th Edition), Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)

AJCC Stage Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year

Total 28,754 100.0 211 8.2 5.0 3.5 2.8 2.6
1A (T1, NO, MO) 201 0.7 75.5 54.7 43.0 37.3 30.9 30.6
1B (T2, NO, MO) 788 2.7 49.1 31.2 23.4 21.0 20.0 19.2
1A (T3, NO, M0) 1,617 5.6 48.1 23.8 16.7 12.3 9.9 8.6
1B (T1-3, N1, M0) 2,472 8.6 45.0 19.5 11.3 6.3 41 3.9
11l (T4, any N, M0) 4,043 14.1 27.5 8.5 4.0 2.3 1.7 1.4
IV (any T, any N, M1) 14,230 49.5 8.1 2.2 1.1 0.8 0.4 0.3
Unstaged/Unknown 5,403 18.8 25.2 9.1 5.6 3.7 3.4 3.2

Table 7.11: Carcinomas of the Exocrine Pancreas: Number of Cases and 5-Year Relative Survival Rates (RSR) (%) by TNM Values,
Ages 20+, 12 SEER Areas, 1988-2001

N Values
Positive Positive Positive
No Positive Regional Distant Nodes, NOS

Total Nodes (NO) Nodes (N1) Nodes (M1) (NX) Unknown (NX)

5-Yr 5-Yr 5-Yr 5-Yr 5-Yr 5-Yr

RSR RSR RSR RSR RSR RSR

T Values Cases (%) | Cases | (%) |Cases| (%) |Cases| (%) |Cases| (%) | Cases | (%)
Total 28,754 3.5| 6,465 8.8| 5,515 3.8 898 0.7 157 3.6| 15,719 1.3
Confined to Pancreas (Ext. 10-30) 2,842 13.4| 1,428 | 20.9 712 6.1 34 ! <5 ~ 664 5.6
0-2cm (T1) 315 27.4 201 | 37.3 74| 1438 0 ~ 0 ~ 40 4.2
>2cm (T2) 1,542 14.0 788 | 21.0 423 6.7 17 ~ <5 ~ 311 6.0
Unknown Size (TX) 985 7.7 439 | 12.7 215 1.9 17 ~ <5 ~ 313 5.0
Limited Extension (Ext. 40-52 - T3) 4,682 7.2| 1,617 12.3| 1,760 6.4 80 ! 18 ~ 1,207 1.3
Further Extension (Ext. 54-80 - T4) 4,136 2.2| 1,337 3.1| 1,005 2.3 93 ! 23 ~ 1,678 1.5
Metastasis (Ext. 85 - M1) 13,926 0.8| 1,895 1.3| 1,790 1.2 594 0.6 98 1.1 9,549 0.6
Unknown (Ext. 99 - TX/MX) 3,168 2.6 188 3.1 248 3.0 97 ! 14 ~| 2,621 2.6

~ Statistic not displayed due to less than 25 cases.
! Not enough intervals to produce rate.
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Chapter 8
Cancer of the Larynx

Jay F. Piccirillo and Irene Costas

INTRODUCTION

The larynx, positioned in the neck slightly below the point
where the pharynx divides into separate respiratory and
digestive tracts, is critical to breathing, swallowing, and
speaking. The glottis is the portion of the larynx where
the vocal cords are located. The area above the vocal
cords is referred to as the supraglottis and that below the
vocal cords as the subglottis.

This chapter provides survival analyses for 14,950 histo-
logically confirmed adult cases of cancer of the larynx.
Cases were obtained from the Surveillance, Epidemiology,
and End Results (SEER) Program of the National Cancer
Institute (NCI). Cancer of the larynx is second only to
oral cavity cancer as the most common cancer of the up-
per aerodigestive tract (1). Tobacco and alcohol use are
widely recognized as the key causative factors for many
of these tumors (2). The cell type of origin for the vast
majority of these tumors is squamous cell (3).

MATERIAL AND METHODS

The NCI contracts with medically oriented nonprofit insti-
tutions, such as universities and state health departments,
to obtain data on all cancers diagnosed in residents of the
SEER geographic arecas. SEER collects data on all inva-
sive and in situ cancers except basal cell and squamous

cell carcinomas of the skin and in situ carcinoma of the
uterine cervix.

SEER selects participating institutions on the basis of two
criteria: their ability to operate and maintain a population-
based cancer reporting system and the epidemiologic sig-
nificance of their population subgroups. At times, registries
will withdraw; at times, registries will be added. This
analysis is based on data from 12 geographic areas, that
collectively contain about 14% of the total US popula-
tion. The areas are the States of Connecticut, lowa, New
Mexico, Utah, and Hawaii; the metropolitan areas of De-
troit, Atlanta, San Francisco, Seattle, San Jose, and Los
Angeles; and 10 counties in rural Georgia. Los Angeles
contributed data for diagnosis years 1992 to 2001, the
others for 1988 to 2001.

To ensure maximal ascertainment of cancer cases, each reg-
istry abstracts the records of all cancer patients in hospitals,
laboratories, and all other health service units that provide
diagnostic services. Data collected by SEER registries
on each patient include patient demographics, primary
tumor site, tumor morphology, diagnostic methods, extent
of disease, and first course of cancer-directed therapy.
A separate record is coded for each primary cancer. All
patients are followed from diagnosis to death, allowing
detailed survival analysis.

Table 8.1: Cancer of the Larynx: Number of Cases and Exclusions by Reason, 12 SEER Areas, 1988-2001

Number Selected/Remaining Number Excluded Reason for Exclusion/Selection
19,807 0 Select 1988-2001 diagnosis (Los Angeles for 1992-2001 only)
16,660 3,147 Select first primary only
16,516 144 Exclude death certificate only or at autopsy
16,445 71 Exclude unknown race
16,433 12 Exclude alive with no survival time
16,428 5 Exclude children (Ages 0-19)
15,145 1,283 Exclude in situ cancers for all except breast & bladder cancer
15,007 138 Exclude no or unknown microscopic confirmation
14,950 57 Exclude sarcomas
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Table 8.2: Cancer of the Larynx: Number and Distribution
of Cases by Age (20+), Sex, Race, Primary Site, Historic
Stage and Grade, 12 SEER Areas,

1988-2001
Characteristics Cases Percent
Total 14,950
Age 20+ (Years) 14,950
20-29 29 0.2
30-39 228 1.5
40-49 1,360 9.1
50-59 3,485 23.3
60-69 5,128 34.3
70-79 3,623 24.2
80+ 1,097 7.3
Sex
Male 11,975 80.1
Female 2,975 19.9
Race
White 12,190 81.5
Black 2,148 14.4
Other 612 4.1
Primary Site
Glottis (ICD-O C32.0) 8,160 54.6
Supraglottis (ICD-O C32.1) 4,920 32.9
Subglottis (ICD-O C32.2) 211 1.4
Ic_:grzst;)geal Cartilage (ICD-O 80 0.5
g;’lg'r;?pping Lesion (ICD-O 650 4.3
Larynx, NOS (ICD-O C32.9) 929 6.2
SEER Historic Stage
Localized 7,472 50.0
Regional 6,373 42.6
Distant 538 3.6
Unstaged 567 3.8
Grade (Differentiation)
Well differentiated; Grade | 2,501 16.7
gl:adde;a"tely differentiated; 6,775 45.3
Poorly differentiated; Grade Ill 2,916 19.5
g::;f:el:'/entlated, anaplastic; 140 0.9
Unknown 2,618 17.5

SEER has collected extent of disease (EOD) information
on all cancers since the inception of the program. The
detail and amount of information collected, however, have
varied over time.

Relative Survival

The survival analysis is based largely on relative survival
rates calculated by the life-table method. The relative
rate is used to estimate the effect of cancer on the survival
of the cohort. Relative survival, defined as observed
survival divided by expected survival, adjusts for the
expected mortality that the cohort would experience from
other causes of death. When relative survival is 100%,
a patient has the same chance to live 5 more years as a
cancer-free person of the same age and sex.

Stage Classification

SEER historic stage is used in this chapter to classify the
extent of cancer within and beyond the larynx. Categories
include in situ, localized, regional, distant, and unstaged.
The cases with a SEER stage of in situ are excluded from
this study, as seen in Table 8.1. An invasive neoplasm
confined entirely to the organ is classified as localized.
A neoplasm that has extended either beyond the organ or
into regional lymph nodes is defined as regional. Distant
stage is defined as a neoplasm that has spread to parts of
the body remote from the primary tumor. Cancers that
lack sufficient information to assign stage are defined
as unstaged.

Exclusions

As shown in Table 8.1, patients were excluded from this
study for any of the following reasons: larynx cancer was
not the first primary, cases identified through autopsy or
death certificate only, persons of unknown race, cases
without active follow-up, patients less than 20 years old,
in situ cases, cases without microscopic confirmation,
and sarcomas.

RESULTS

The demographic characteristics of the patient and mor-
phologic characteristics of the tumors are displayed in
Table 8.2. About 66% of the people in this sample are
aged 60 years or older. The majority of patients are
white and male. The majority of tumors were based in
the glottis while approximately one-third of the tumors
were supraglottic. At the time of diagnosis, one-half of
the tumors were localized.
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Table 8.3: Cancer of the Larynx: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival Rates

(%) by Race and Sex, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Race/Sex Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
Total* 14,338 100.0 87.8 78.3 72.5 65.0 57.3 52.8
White Male 9,761 68.1 89.3 80.6 75.1 68.2 61.0 56.6
White Female 2,429 16.9 85.8 76.0 70.4 62.1 54.2 48.6
Black Male 1,686 11.8 83.3 70.5 62.9 54.5 45.2 41.2
Black Female 462 3.2 81.4 69.8 63.2 51.2 41.5 38.9

*

Relative survival not computed for Other Race

Race and Sex

The 1-, 3-, 5-, 8- and 10-year relative survival rates by
race and gender are shown in Table 8.3 and Figure 8.1.
The 5-year relative survival rate for whites was 65% and
for blacks was 53%. The 5-year relative survival rate
was 61% for males and 57% for females. White males
had the best 5-year relative survival at 68%, followed
by white females, black males, and black females. The
median observed survival for both white males and white
females was 79 months, while for black males it was 48
months and for black females 50 months.

Stage at Diagnosis.

In Table 8.4 and Figure 8.2 survival is stratified by SEER
historic stage at diagnosis. Localized tumors account
for 50% of larynx tumors followed by regional (42.6%),
unstaged (3.8%) and distant (3.6%). Five-year relative
survival rate varies by stage from 83% for localized to
19% for distant. The median observed survival for patients
with localized disease was 115 months, regional disease
was 43 months, and distant disease was 11 months.

Figure 8.1: Cancer of the Larynx: Relative Survival Rates
(%) by Race and Sex, Ages 20+, 12 SEER Areas, 1988-2001
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Grade at Diagnosis

Table 8.5 presents the 1-, 3-, 5-, 8- and 10-year relative
survival rates by grade at diagnosis for all cancers of
the larynx. At each time interval shown there is a clear
survival gradient as tumor grade goes from well differ-
entiated to undifferentiated.

Table 8.6 presents 5-year relative survival rates by race,
sex, and stage. For patients with localized disease, white
males had the best survival at 85%, followed by white
females 78%, black males 75%, and black females 68%.
For patients with regional disease white males and females
had a 5-year relative survival of about 50%, while that of
black males and females was approximately 42%.

Site at Diagnosis

Relative survival for patients with tumors of the glottis,
supraglottis, and subglottis is shown in Figure 8.3. The
median observed survival for patients with glottic cancer at
presentation was 111 months, for supraglottic tumors was
43 months, and for subglottic tumors was 30 months.

Figure 8.2: Cancer of the Larynx: Relative Survival Rates (%)
by Historic Stage, Ages 20+, 12 SEER Areas, 1988-2001
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Table 8.4: Cancer of the Larynx: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival Rates by
Historic Stage, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Historic Stage Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
Total 14,950 100.0 87.9 78.4 72.7 65.2 57.6 53.1
Localized 7,472 50.0 96.6 92.5 88.5 82.5 76.0 71.9
Regional 6,373 42.6 81.4 66.7 59.1 49.3 40.5 35.3
Distant 538 3.6 49.9 31.9 25.1 19.1 14.4 1.1
Unstaged 567 3.8 81.7 69.5 63.5 58.2 47.6 46.2

Table 8.5: Cancer of the Larynx: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival Rates by Grade,

Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)

Grade Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year

Total 14,950 100.0 87.9 78.4 72.7 65.2 57.6 53.1
Well differentiated; Grade | 2,501 16.7 94.0 89.2 85.4 79.3 71.0 66.0
Moderately differentiated; Grade Il 6,775 45.3 89.3 79.4 73.2 66.3 58.9 54.1
Poorly differentiated; Grade Il 2,916 19.5 80.2 65.7 57.4 47.6 39.3 34.6
Undifferentiated; anaplastic; Grade IV 140 0.9 75.1 56.5 53.0 37.6 31.4 22.7
Unknown 2,618 17.5 87.4 80.9 77.3 70.1 62.9 60.1

Table 8.6: Cancer of the Larynx: Number of Cases and 5-Year Relative Survival Rates (RSR) (%) by Historic Stage, Race
and Sex, Ages 20+, 12 SEER Areas, 1988-2001

Sex
Total Male Female
5-Year 5-Year

Historic Stage/Race Cases Cases RSR(%) Cases RSR(%)
Local:

White 6,321 5,186 85.0 1,135 77.6

Black 854 672 75.1 182 67.5
Regional:

White 4,988 3,874 50.6 1,114 50.0

Black 1,107 870 42.2 237 42.1
Distant:

White 411 333 19.5 78 15.5

Black 106 84 20.1 22 ~

~ Statistic not displayed due to less than 25 cases.

Table 8.7 presents S—year relative survival rates as a func-
tion of site, sex, and race. For glottic tumors, white males
fared best with 82% survival. For supraglottic tumors, white
females had the best 5-year relative survival (53%).

In Table 8.8 and Figure 8.4 the survival of patients with
glottic cancer as a function of morphologic stage at diagnosis
is shown. Localized tumors accounted for 67.3% of glottic
tumors followed by regional (28.7%), unstaged (2.9%) and
distant (1.2%). At each time point shown relative survival
varies by stage with the highest relative survival for local-
ized disease and the lowest for distant disease at diagnosis.
The median observed survival for patients with localized

disease at presentation was greater than 120 months, while
patients with regional tumors had a median survival of 63
months, and those with distant disease 18 months.

In Table 8.9 and Figure 8.5 the survival of patients with
supraglottic cancer as a function of morphologic stage at
diagnosis is shown. Localized tumors account for 30.4%
of glottic tumors, regional for 61.1%, distant for 5.5% and
unstaged for 3.0%. At each time point shown relative sur-
vival decreases from diagnosis at localized to distant stage.
The median observed survival for patients with localized
disease at presentation was 73 months, regional disease was
36 months, and for distant disease was 11 months.
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Figure 8.3: Cancer of the Larynx: Relative Survival Rates (%)
by Subsite, Ages 20+, 12 SEER Areas, 1988-2001
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DISCUSSION

Cancer of the larynx is closely related to tobacco and
alcohol use. It remains primarily a disease of white men,
although the number of women with this disease is in-
creasing. For example, DeRienzo, Greenberg, and Fraire
(4) found that the male-to-female ratio was 5.6 to 1 for
the years of 1959-1973 and 4.5 to 1 for 1974-1988. In
the population reported here, the male-to-female ratio
in 1988-1998 decreased to 4 to 1. Small differences in
relative survival by race were observed in this data. How-
ever, other researchers (5) have shown that these racial
disparities disappear after controlling for other prognostic
factors, including: treatment delay, type of therapy, and
quality of care.

The vast majority (>95%) of tumors are of squamous
cell origin. The overall prognosis is good and sub-site
survival rates are much better for patients with glottic
cancer than supraglottic or subglottic. This difference in
survival may be due to the fact that the larynx is anatomi-
cally and clinically divided into these three distinct sub-
sites. Anatomically, the glottis has much fewer lymphatic
channels and vascular support than either the supraglot-
tis or subglottis. Clinically, patients with glottic cancer
will develop symptoms, such as hoarseness, earlier in
the course of their disease than patients with tumors of
the supraglottis or subglottis. The paucity of lymphatic
and vascular supply and the development of symptoms
earlier in the course of glottic cancer may explain why
patients with glottic tumors generally present with local,
rather than regional, disease. For all sub-sites, survival
was strongly related to morphologic extent of disease at
the time of diagnosis. Survival was also related to the
degree of differentiation; as the degree of differentiation
decreased survival worsened.

It would be informative to be able to include in analyses
of larynx cancer survival host factors like comorbidity
(6, 7) and performance status (8); socioeconomic factors
like income and education; and tumor biology factors
like p53 and epidermal growth factor receptor. How-
ever, many of these variables are not routinely found in
medical records and are not generally part of the SEER
analytic files.

Table 8.7: Cancer of the Larynx: Number of Cases and 5-Year Relative Survival Rates (RSR) (%) by Race, Primary Site and

Sex, Ages 20+, 12 SEER Areas, 1988-2001

Total Male Female
5-Year 5-Year

Primary Site/Race Cases Cases RSR(%) Cases RSR(%)
Glottis

White 6,849 5,887 82.2 962 78.0

Black 956 830 72.8 126 69.9
Supraglottis

White 3,956 2,765 48.5 1,191 52.7

Black 798 533 36.9 265 45.7
Subglottis

White 163 118 46.5 45 37.7

Black 35 25 30.3 10 ~

~ Statistic not displayed due to less than 25 cases.
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Table 8.8: Cancer of the Glottis: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8- & 10-Year Relative Survival Rates (%) by
Historic Stage, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Historic Stage Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
Total 8,160 100.0 94.8 90.2 86.1 80.6 74.8 71.2
Localized 5,489 67.3 98.9 96.5 93.5 89.5 84.8 82.0
Regional 2,338 28.7 87.0 77.5 70.9 61.3 52.9 46.8
Distant 95 1.2 60.0 40.5 37.0 34.3 253 22.2
Unstaged 238 2.9 91.7 85.4 80.9 77.0 68.1 67.9

Table 8.9: Cancer of the Supraglottis: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8- & 10-Year Relative Survival Rates (%)
by Historic Stage, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
Historic Stage Cases Percent 1-Year 2-Year 3-Year 5-Year 8-Year 10-Year
Total 4,920 100.0 81.8 66.8 58.9 48.5 38.6 33.1
Localized 1,494 30.4 90.8 81.9 75.4 64.1 52.0 44.5
Regional 3,008 61.1 80.6 62.7 54.1 43.8 34.5 29.7
Distant 270 5.5 49.6 31.7 22.4 15.4 12.0 9.8
Unstaged 148 3.0 76.3 59.4 54.9 45.8 35.9 30.6

Figure 8.4: Cancer of the Glottis: Relative Survival Rates
(%) by Historic Stage, Ages 20+, 12 SEER Areas, 1988-2001
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Chapter 9
Cancer of the Lung

Lynn A. Gloeckler Ries and Milton P. Eisner

INTRODUCTION

This study provides survival analyses for 201,067 histo-
logically confirmed adult cases of lung cancer diagnosed
from 1988 through 2001. Cases were obtained from the
Surveillance, Epidemiology, and End Results (SEER)
Program of the National Cancer Institute (NCI). The
SEER Program -- a sequel to two earlier NCI initiatives,
the End Results Program and the Third National Cancer
Survey -- has evolved in response to the National Cancer
Act of 1971, which requires the collection, analysis, and
dissemination of data relevant to the prevention, diag-
nosis, and treatment of cancer. This chapter focuses on
the influence of extent of disease, histologic grade, and
demographic factors on lung cancer survival.

MATERIALS AND METHODS

The NCI contracts with medically oriented nonprofit insti-
tutions -- such as universities and state health departments
-- to obtain data on all cancers diagnosed in residents of
the SEER geographic areas. SEER collects data on all
invasive and in situ cancers except basal cell and squamous
cell carcinomas of the skin and in situ carcinoma of the
uterine cervix.

SEER selects participating institutions on the basis of two
criteria: their ability to operate and maintain a population-
based cancer reporting system and the epidemiologic sig-
nificance of their population subgroups. At times, reg-
istries will withdraw; at times, registries will be added.
This analysis is based on data from 12 geographic areas,
which collectively contain about 14% of the total US
population. The areas are the States of Connecticut, lowa,
New Mexico, Utah, and Hawaii; the metropolitan areas of
Detroit, Atlanta, San Francisco, Seattle, San Jose, and Los
Angeles; and 10 counties in rural Georgia. Los Angeles
contributed data for diagnosis years 1992 to 2001, the
others for 1988 to 2001.

To ensure maximal ascertainment of cancer cases, each reg-
istry abstracts the records of all cancer patients in hospitals,

laboratories, and all other health service units that provide
diagnostic services. Data collected by SEER registries
on each patient include patient demographics, primary
tumor site, tumor morphology, diagnostic methods, extent
of disease, and first course of cancer-directed therapy.
A separate record is coded for each primary cancer. All
patients are followed from diagnosis to death, allowing
detailed survival analysis.

SEER has collected extent of disease (EOD) information
on all cancers since the inception of the program. The
detail and amount of information collected, however, have
varied over time. In 1988, there were revisions to the lung
cancer EOD scheme allowing the SEER EOD informa-
tion to be collapsed into the TNM classification described
in the third edition of the American Joint Committee on
Cancer (AJCC) Manual for Staging of Cancer (1). The
AJCC TNM classification for lung cancer is the same as
that of the International Union Against Cancer.

Relative Survival

The survival analysis is based on relative survival rates
calculated by the life-table method. The relative rate is
used to estimate the effect of cancer on the survival of the
cohort. Relative survival, defined as observed survival
divided by expected survival, adjusts for the expected
mortality that the cohort would experience from other
causes of death. When relative survival is 100%, a patient
has the same chance to live 5 more years as a cancer-free
person of the same age and sex. For lung cancer, the
relative rate may underestimate survival slightly, since
the expected mortality tables are based on the entire US
population, whose expected survival is greater than the
smoking population’s expected survival.

Exclusions

The following were excluded from the analysis: patients for
whom lung cancer was not the first primary; cases identi-
fied through autopsy or death certificate only; persons of
unknown race; cases without active follow-up; patients
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Table 9.1: Cancer of the Lung: Number of Cases and Exclusions by Reason, 12 SEER Areas, 1988-2001

Number Selected/Remaining Number Excluded Reason for Exclusion/Selection
273,521 0 Select 1988-2001 diagnosis (Los Angeles for 1992-2001 only)
225,617 47,904 Select first primary only
220,264 5,353 Exclude death certificate only or at autopsy
219,919 345 Exclude unknown race
219,768 151 Active follow-up and exclude alive with no survival time
219,713 55 Exclude children (Ages 0-19)
219,577 136 Exclude in situ cancers for all except breast & bladder cancer
201,502 18,075 Exclude no or unknown microscopic confirmation
201,067 435 Exclude sarcomas

less than 20 years old; in situ cases; cases without micro-
scopic confirmation; and sarcomas. Table 9.1 details the
exclusions. There were 201,067 cases for analysis.

RESULTS

Overall, the relative survival rate was poor; only 15%
survived 5 years. In most of the following tables, each
prognostic factor is presented both individually and in
relation to a second factor.

Race and Sex

Overall, the 5-year relative survival rate for whites was
16% and for blacks was 12%. The overall 5-year relative
survival rates were 14% for males and 18% for females
(Table 9.2).

Geographic Location

Five-year relative survival rates in the 12 SEER areas
represented in this study ranged from 13% in New Mexico
and Rural Georgia to 17% in Connecticut (Table 9.3).

Stage of Disease

Lung cancer was seldom found (only 13.4%) when it
was still confined to the lung. Rather, over 60% of the
patients had stage III or IV disease at diagnosis. Twenty-
one percent of the cases did not have enough diagnostic
information to be staged. The stage distributions for
males and females were similar (Table 9.4).

Stage of disease was a strong predictor of survival, as
was expected. The 5-year relative survival rates ranged
from a high of 57% for stage I to a low of 2% for stage
IV (Table 9.4). Table 9.4 shows the survival rates for
males and females by stage. Females had higher survival
rates at all stages.

Sex, Stage, and Histology

Table 9.5 shows that the histologic type distributions of
lung cancers in males and females are somewhat differ-
ent. Adenocarcinomas comprise 41% of female cases but
only 33% of male cases, while squamous cell carcinomas
comprise 15% of female cases but 24% of male cases. The
other types are roughly equal in males and in females.

Based on 5-year relative survival rates for both sexes
combined, patients with adenocarcinoma survived longer
than those with squamous cell, large cell, or small cell
carcinoma for all stages combined and for stage I (Table
9.5). For stage 11, however, patients with squamous cell
carcinoma had a slightly better survival rate than those
with adenocarcinoma.

For males, relative survival rates were similar for adeno-
carcinoma and squamous cell carcinoma for all stages,
but for stage I adenocarcinoma had higher survival and
for stage Il squamous cell carcinoma had higher survival
(Figure 9.1). For females, relative survival rates were
higher for adenocarcinomas for stage I and II (Figure
9.2). Survival rates were more influenced by stage than
by histology. For non-small cell carcinoma and small cell
carcinoma, survival curves by stage are shown in figure
9.3 and 9.4, respectively. Survival rates are lower for

Table 9.2: Cancer of the Lung: Number of Cases and 5-Year
Relative Survival Rates (RSR) (%) by Race and Sex, Ages
20+, 12 SEER Areas,1988-2001

Male and
Female Male Female
5-Year 5-Year 5-Year
RSR RSR RSR
Race Cases % Cases % Cases %
All 201,067 15.5 117,472 13.6 | 83,595 18.0
Races
White | 165,487 15.9| 94,728 13.9| 70,759 18.4
Black | 22,219 12.5| 14,120 10.9| 8,099 15.0
Other | 13,361 ~ 8,624 ~| 4,737 ~

~ Rate not shown.
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Table 9.3: Cancer of the Lung: Number and Distribution of Cases and 1-, 2-, 3-, 5-, 8-, & 10-Year Relative Survival Rates (%) by

SEER Area, Ages 20+, 12 SEER Areas, 1988-2001

Relative Survival Rate (%)
SEER Geographic Area Cases Percent 1-Year | 2-Year 3-Year 5-Year | 8-Year | 10-Year
Total 201,067 100.0 42.6 25.9 20.0 15.5 12.4 11.0
Atlanta and Rural Georgia 13,754 6.8 42.6 26.4 20.5 15.9 131 11.4
Atlanta (Metropolitan) - 1988+ 12,956 6.4 42.9 26.7 20.8 16.1 13.3 11.6
Rural Georgia - 1988+ 798 0.4 38.0 21.5 16.2 13.0 10.2 8.8
California
Los Angeles - 1992+ 30,677 15.3 41.3 25.1 19.4 14.8 11.8 10.1
Greater Bay Area 33,987 16.9 42.1 25.6 19.5 15.2 12.2 10.8
San Francisco-Oakland SMSA - 1988+ 23,746 11.8 41.8 25.0 19.0 14.7 11.6 10.3
San Jose-Monterey - 1988+ 10,241 5.1 42.7 26.9 20.8 16.5 13.7 11.9
Connecticut - 1988+ 26,207 13.0 45.0 28.1 21.9 17.2 14.0 12.3
Detroit (Metropolitan) - 1988+ 33,074 16.4 43.1 26.3 20.6 15.8 12.7 11.3
Hawaii - 1988+ 6,480 3.2 44.3 26.8 20.6 16.1 13.1 12.3
lowa - 1988+ 21,548 10.7 41.9 24.5 18.6 14.0 10.7 9.3
New Mexico - 1988+ 7,159 3.6 38.4 223 17.3 13.0 10.4 9.3
Seattle (Puget Sound) - 1988+ 23,799 11.8 43.7 26.6 20.9 16.3 12.6 11.6
Utah - 1988+ 4,382 2.2 38.4 22.6 17.7 13.9 11.9 11.1
small cell carcinoma, but even within small cell carcinoma, Laterality

survival rates vary by stage (Figure 9.4).

Sex, Stage, and Age

Table 9.6 presents the survival statistics by sex, stage,
and age at diagnosis. Females had better relative survival
rates than males. The largest differences were for stage |
cancers and very young or older patients. Females under
45 with stage I disease had a 72% 5-year relative survival
rate; in contrast, the rate was 41% for females 85 and
over. In general, younger patients survived better than
older patients for stage I and II disease. Survival rates
were poor for stage IV at all ages.

Tumors were more frequently diagnosed in the right lung
than the left lung. But, survival rates were nearly identi-
cal for patients whose tumors arose in the right lung as
compared to the left lung (Table 9.7). ‘Other’ category
includes not a paired site, only one side - side unspeci-
fied, bilateral - single primary, and paired site (but no
information concerning laterality).

Subsite

Over 40% of the lung cancers originated in the upper
lobe no matter at which stage they were diagnosed. For
stage I, 61.6% of the cancers originated in the upper lobe
and 28.9% in the lower lobe. For stage II, 53.9% of the
cancers originated in the upper lobe and 34.1% in the
lower lobe. For stages III, IV, and unknown, the origin

Table 9.4: Cancer of the Lung: Number of Cases, Stage Distribution, and 5-Year Relative Survival Rates (%) by AJCC
Stage (3rd edition) and Sex, Ages 20+, 12 SEER Areas, 1988-2001

Male and Female Male Female

5-Year 5-Year 5-Year

Relative Relative Relative

Survival Survival Survival

AJCC Stage (3rd edition) Cases Percent | Percent Cases Percent | Percent Cases Percent | Percent
All Stages 201,067 100.0 15.5| 117,472 100.0 13.6 83,595 100.0 18.0
| 26,879 13.4 56.9 14,598 12.4 53.5 12,281 14.7 60.8
1 5,635 2.8 33.7 3,402 2.9 32.4 2,233 2.7 35.7
11 50,254 25.0 9.4 29,863 25.4 9.0 20,391 24.4 10.1
\% 75,057 37.3 1.8 44,783 38.1 1.6 30,274 36.2 2.2
Unknown 43,242 21.5 18.0 24,826 21.1 15.0 18,416 22.0 21.9

National Cancer Institute 75 SEER Survival Monograph



Chapter 9

Cancer of the Lung

of the cancer was not specified 16.8%, 24.7%, and 17.9%,
respectively. Overall, the 5-year relative survival rates were
lower for patients whose tumor originated in the main stem
bronchus (a category that includes the carina and hilum)
than for those whose tumor originated in the upper, middle,
or lower lobe (Table 9.8). If the lobe was not specified,
the 5-year relative survival rate was 5%. For tumors that
crossed lobe boundaries, survival rates were intermediate.
For patients diagnosed at stage I, those whose tumor had

Figure 9.1: Male Lung Cancer: 5-Year Relative Survival
Rates (%) by Histology and AJCC Stage, Ages 20+, 12 SEER
Areas, 1988-2001
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originated in the upper lobe had a survival rate (60%) more
than double that of those whose tumors originated in the
main bronchus, carina, or hilum (23%) (Table 9.9).

Extent of Disease

Only cases with no lymph nodes involved (approximately
one-fourth of the cases) were used to investigate the influ-
ence of extent of disease on survival (Table 9.10). Five-year

Figure 9.2: Female Lung Cancer: 5-Year Relative Survival
Rates (%) by Histology and AJCC Stage, Ages 20+, 12 SEER
Areas, 1988-2001
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Table 9.5: Cancer of the Lung: Number of Cases and 5-Year Relative Survival Rates (RSR) (%) by Sex, Histology and AJCC Stage

(3rd edition), Ages 20+, 12 SEER Areas, 1988-2001

AJCC Stage (3rd edition)
Total 11 11 1\ Unknown
5-Year 5-Year 5-Year 5-Year 5-Year 5-Year
Sex/Histology Cases | RSR % | Cases | RSR % | Cases | RSR % | Cases | RSR % | Cases | RSR % | Cases | RSR %
Male and Female 201,067 15.5| 26,879 56.9| 5,635 33.7| 50,254 9.4| 75,057 1.8| 43,242 18.0
Squamous cell 41,212 16.8| 7,196 51.3| 1,698 35.1| 12,061 9.9| 10,263 1.9| 9,994 12.7
Adenocarcinoma 73,535 20.3| 14,432 63.8| 2,802 34.4| 17,587 10.2| 27,593 2.2 11,121 20.2
Small Cell 33,008 6.0 953 31.4 270 19.3| 8,213 8.4| 16,962 1.5| 6,610 10.7
Large Cell 14,945 12.1| 1,705 50.2 365 33.7| 3,931 9.5 6,014 1.7| 2,930 12.2
Others 38,367 14.5| 2,593 46.6 500 33.1| 8,462 8.1| 14,225 1.6| 12,587 26.0
Male 117,472 13.6 | 14,598 53.5| 3,402 32.4| 29,863 9.0| 44,783 1.6 | 24,826 15.0
Squamous cell 28,463 16.3| 4,734 50.5| 1,281 35.3| 8,516 10.0 7,116 1.6| 6,816 12.4
Adenocarcinoma 39,303 17.1| 6,865 59.2| 1,406 30.8| 9,562 9.1| 15,584 1.9| 5,886 18.0
Small Cell 17,827 5.1 488 29.4 134 18.9| 4,166 7.9 9,579 1.2| 3,460 8.6
Large Cell 9,033 11.4 965 49.4 239 32.9| 2,361 9.6 3,753 1.6| 1,715 11.3
Others 22,846 11.7| 1,546 46.6 342 32.0| 5,258 7.6 8,751 1.4| 6,949 19.3
Female 83,595 18.0 | 12,281 60.8| 2,233 35.7 | 20,391 10.1| 30,274 2.2| 18,416 21.9
Squamous cell 12,749 18.0| 2,462 52.8 417 34.7| 3,545 9.8 3,147 2.6| 3,178 13.3
Adenocarcinoma 34,232 23.7| 7,567 67.7| 1,396 37.8| 8,025 11.4| 12,009 2.5| 5,235 22.5
Small Cell 15,181 71 465 33.4 136 19.7| 4,047 9.0 7,383 1.8| 3,150 12.9
Large Cell 5,912 13.1 740 51.1 126 34.6| 1,570 9.4 2,261 19| 1,215 13.4
Others 15,521 18.4| 1,047 46.7 158 35.1| 3,204 8.9 5,474 1.9| 5,638 33.6
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relative survival ranged from a high of 60% for cases in
which the cancer was confined to one lung down to 4% for
those with metastases. For nearly every category, women
fared better than men. For those patients whose tumor was
confined to one lung, women had a 64% S5-year relative
survival rate compared to 56% for men.

Grade

Nearly 40% of the cases did not have histologic grade. But
for stage I, only 18% were not graded. For all stages com-
bined, survival was four times higher for grade 1 compared

to grade 4. Within stages, the survival differences by grade
were not as pronounced (Table 9.11). For stage I, grade 1
cases had better survival (73%) than grade 4 cases (48%).
Stage [ adenocarcinomas had a similar range (Table 9.12).
For adenocarcinomas, grade I1I and IV had similar survival
and for stage IV, the survival was less than 4% no matter
which grade (Table 9.12).

DISCUSSION

While lung cancer survival rates overall are generally poor,
lung cancer survival rates vary by patient and tumor charac-

Table 9.6: Cancer of the Lung: Number of Cases and 5-Year Relative Survival Rates (%) by Sex, Age (20+), and AJCC Stage (3rd

edition) at Diagnosis, 12 SEER Areas, 1988-2001

AJCC Stage (3rd edition)
Total | 11 11 v Unknown

5-Year 5-Year 5-Year 5-Year 5-Year 5-Year

Relative Relative Relative Relative Relative Relative

Sex/Age Survival Survival Survival Survival Survival Survival
(Years) Cases Percent | Cases | Percent | Cases | Percent | Cases | Percent | Cases | Percent | Cases | Percent
r:ll:a?:d 201,067 15.5| 26,879 56.9| 5,635 33.7| 50,254 9.4| 75,057 1.8| 43,242 18.0
20-44 6,148 21.6 497 69.7 132 52.5 1,450 14.8| 2,734 2.4| 1,335 46.7
45-49 7,995 17.5 759 64.9 234 42.5 1,934 13.6| 3,681 2.3| 1,387 32.4
50-54 13,789 17.6| 1,549 66.5 470 42.3 3,361 13.2| 6,029 2.5| 2,380 24.9
55-59 20,684 17.0| 2,620 62.1 626 36.8 5,048 12.2| 8,733 2.2| 3,657 22.4
60-64 29,038 16.4| 3,829 61.2 910 36.8 7,090 11.2| 11,677 1.7| 5,532 19.1
65-69 36,469 16.2| 5,443 57.6| 1,102 32.3 8,872 9.7| 13,518 1.8| 7,534 16.9
70-74 36,666 14.8| 5,512 53.9| 1,130 27.2 9,166 7.6| 12,745 1.7| 8,113 14.7
75-79 28,228 12.3| 4,074 48.9 713 26.0 7,101 5.6 9,391 1.0 6,949 11.5
80-84 15,235 10.2| 1,963 42.6 251 24.6 4,114 3.7| 4,637 1.5| 4,270 10.2
85+ 6,815 6.6 633 33.9 67 16.9 2,118 21| 1,912 0.7| 2,085 7.6
Male 117,472 13.6 | 14,598 53.5| 3,402 32.4| 29,863 9.0 | 44,783 1.6 | 24,826 15.0
20-44 3,378 18.4 240 67.1 73 47.6 836 14.7| 1,565 2.4 664 39.5
45-49 4,603 14.8 359 66.1 133 41.1 1,167 11.8| 2,185 1.5 759 27.8
50-54 8,124 14.9 787 61.0 284 43.9 2,053 12.7| 3,648 1.9| 1,352 19.2
55-59 12,245 14.7| 1,397 58.5 373 36.3 3,137 11.5| 5,250 21| 2,088 17.3
60-64 17,738 14.6| 2,169 58.1 545 34.4 4,405 10.2| 7,275 1.3| 3,344 16.8
65-69 21,847 14.4| 3,061 54.3 699 32.0 5,336 9.1| 8,260 1.5| 4,491 14.3
70-74 21,536 13.0| 3,028 50.5 679 25.1 5,467 7.2| 7,670 1.6| 4,692 12.2
75-79 16,043 10.9| 2,209 45.4 441 21.2 4,130 5.2| 5,343 0.8| 3,920 10.1
80-84 8,384 8.1| 1,007 35.4 138 25.3 2,243 3.4| 2,594 1.4| 2,402 7.5
85+ 3,574 4.9 341 26.4 37 14.4 1,089 1.0 993 0.4 1,114 5.4
Female 83,595 18.0 | 12,281 60.8| 2,233 35.7| 20,391 10.1| 30,274 2.2| 18,416 21.9
20-44 2,770 25.5 257 71.9 59 58.5 614 149 1,169 2.5 671 53.6
45-49 3,392 21.1 400 63.8 101 44.5 767 16.3| 1,496 3.4 628 37.8
50-54 5,665 21.4 762 72.2 186 39.5 1,308 13.9| 2,381 3.2| 1,028 32.1
55-59 8,439 20.3| 1,223 66.1 253 37.7 1,911 13.4| 3,483 2.4| 1,569 29.1
60-64 11,300 19.3| 1,660 65.2 365 40.1 2,685 12.6 | 4,402 2.3| 2,188 22.3
65-69 14,622 18.6 | 2,382 61.7 403 32.6 3,536 10.6| 5,258 21| 3,043 20.6
70-74 15,130 17.1| 2,484 57.9 451 30.0 3,699 8.1| 5,075 1.8| 3,421 17.8
75-79 12,185 13.9| 1,865 52.5 272 32.7 2,971 5.9| 4,048 1.3| 3,029 13.1
80-84 6,851 12.4 956 48.9 113 23.5 1,871 41| 2,043 1.3| 1,868 13.1
85+ 3,241 8.1 292 40.6 30 17.2 1,029 2.8 919 1.1 971 9.6
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Table 9.7: Cancer of the Lung: Number of Cases and 5-Year Relative Survival Rates (%) by AJCC Stage (3rd edition) and
Laterality, Ages 20+, 12 SEER Areas, 1988-2001

Laterality
Total Right Left Other

5-Year 5-Year 5-Year 5-Year

Relative Relative Relative Relative

Survival Survival Survival Survival
AJCC Stage Cases Percent Cases Percent Cases Percent Cases Percent
All Stages 201,067 15.5 109,776 16.2 79,276 16.2 12,015 4.0
| 26,879 56.9 15,554 57.5 11,311 56.1 14 ~
1} 5,635 33.7 2,994 32.2 2,637 35.5 <5 ~
1 50,254 9.4 28,596 9.5 20,287 9.6 1,371 5.2
v 75,057 1.8 38,949 1.7 28,041 1.9 8,067 2.0
Unstaged/Unknown 43,242 18.0 23,683 18.9 17,000 18.1 2,559 9.4

~ Statistic not displayed due to less than 25 cases.

Table 9.8: Cancer of the Lung: Number of Cases and 5-Year Relative Survival Rates (%) by Subsite and Sex, Ages 20+,
12 SEER Areas, 1988-2001

Male and Female Male Female

5-Year Relative 5-Year Relative 5-Year Relative

Survival Survival Survival

Subsite Cases Percent Cases Percent Cases Percent
All Subsites 201,067 15.5 117,472 13.6 83,595 18.0
Main bronchus 11,384 7.0 6,620 6.4 4,764 7.8
Upper lobe 97,916 19.0 57,830 16.9 40,086 21.8
Middle lobe 8,496 19.7 4,632 16.5 3,864 23.2
Lower lobe 44,106 17.8 25,390 15.2 18,716 21.0
Overlapping 3,940 14.7 2,346 14.2 1,594 15.3
NOS 35,225 4.7 20,654 3.7 14,571 5.9

Table 9.9: Cancer of the Lung: Number of Cases and 5-Year Relative Survival Rates (%) by Subsite and AJCC Stage (3rd edition),
Ages 20+, 12 SEER Areas, 1988-2001

AJCC Stage (3rd edition)
Total | ] 1 v Unknown

5-Year 5-Year 5-Year 5-Year 5-Year 5-Year

Relative Relative Relative Relative Relative Relative

Survival Survival Survival Survival Survival Survival

Subsite Cases | Percent | Cases | Percent | Cases | Percent | Cases | Percent | Cases | Percent | Cases | Percent
All Subsites 201,067 15.5| 26,879 56.9| 5,635 33.7| 50,254 9.4 | 75,057 1.8 | 43,242 18.0
Main bronchus | 11,384 7.0 303 23.1 149 27.4 4,130 8.0 | 4,597 1.1 2,205 13.9
Upper lobe 97,916 19.0| 16,567 59.9| 3,036 38.3| 24,834 11.6 | 32,845 2.2| 20,634 18.7
Middle lobe 8,496 19.7 1,351 55.4 248 30.1 1,877 8.7| 2,898 1.5 2,122 29.7
Lower lobe 44,106 17.8 7,763 53.5| 1,921 28.1 9,756 8.5| 14,813 1.7 9,853 20.9
Overlapping 3,940 14.7 478 50.0 183 33.5 1,219 9.8| 1,353 1.3 707 19.9
NOS 35,225 4.7 417 34.9 98 20.7 8,438 4.7 | 18,551 1.5 7,721 10.4
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Cancer of the Lung

Figure 9.3: Non-small-cell Lung Cancer: Relative Survival
Rates (%) by AJCC Stage, Ages 20+, 12 SEER Areas, 1988-2001
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Figure 9.4: Small-cell Lung Cancer: Relative Survival Rates (%)
by AJCC Stage, Ages 20+, 12 SEER Areas, 1988-2001
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Table 9.10: Cancer of the Lung without lymph node involvement: Number and Distribution of Cases and 5-Year Relative Survival
Rates (%) by Extension and Sex, Ages 20+, 12 SEER Areas, 1988-2001

Male and Female Male Female
Extension Cases | Percent S&Yse; " | cases | Percent 5|;Yse|: " | cases | Percent S&Yse; r
All Cases without Lymph Node Involvement 49,758 100.0 41.5| 27,861 100.0 37.3| 21,897 100.0 46.5
10-One lung 22,200 44.6 59.7 | 11,683 41.9 55.7| 10,517 48.0 64.0
20-Involving MSB, away from carina 1,206 2.4 56.0 715 2.6 49.1 491 2.2 65.3
30-Localized, NOS 3,261 6.6 38.7 1,860 6.7 36.0 1,401 6.4 421
ae;A;f;i‘:;Ts;;{fsbi; pneumonitis <entire lung, | ¢ 459|  130| 51.6| 3,620| 13.0| 47.3| 2830| 129 567
50-Involving MSB, close to carina 344 0.7 24.8 223 0.8 25.2 121 0.6 23.8
22;?::3?13"3is’°bs"“°”"e pneumonitis of 1,765 35|  27.4| 1,143 41| 252| 622 28| 304
65-Multiple masses - same lobe 293 0.6 + 137 0.5 + 156 0.7 +
70-Carinal/trachea 1,837 3.7 17.5 1,207 4.3 17.2 630 2.9 17.9
71-Heart 135 0.3 13.6 94 0.3 11.9 41 0.2 16.8
72-Malignant pleural effusion 2,569 5.2 9.4 1,500 5.4 8.4 1,069 4.9 10.7
73-Adjacent rib 632 1.3 16.2 405 1.5 16.1 227 1.0 16.3
75-Sternum/vertebrae 304 0.6 14.7 193 0.7 14.3 111 0.5 15.2
77-Separate lobes (same lung) 255 0.5 ! 120 0.4 ! 135 0.6 !
78-Contralateral 494 1.0 11.2 258 0.9 7.8 236 1.1 14.4
80-Further extension 68 0.1 10.9 43 0.2 3.0 25 0.1 23.9
85-Metastas