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knowledge about cancer.
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Preface

The editors of this, the third edition of the Manual for
Staging of Cancer of the American Joint Committee on
Cancer, wish to recognize the contributions of 400
participants who have volunteered their time over 25
years in the evolution of the recommendations for
staging cancer. Retrospective studies were carried out
for cancer at some anatomic sites and many hours
were spent reviewing available literature and informa-
tion from personal experience of participants as well
as reviewing staging recommendations previously
brought forward by others. These deliberations led to
the recommendations published in the first compre-
hensive Manual in 1977.

Subsequently, the Committee has continued to re-
view its definitions and fine tune the recommenda-
tions and stage grouping at all anatomic sites with the
hope that staging of cancer will be most helpful in
arriving at decisions regarding appropriate treatment
of malignant tumors and in determining prognosis
and end results.

Unfortunately, recommendations regarding staging
of cancer by individual researchers, specialties, com-
mittees, and other groups have not been uniform. This
has been true in some instances between the pub-
lished reports of the TNM Committee of the Interna-
tional Union Against Cancer (UICC) and the American
Joint Committee on Cancer (AJCC). Under the leader-
ship of Dr. Harvey Baker as Chairman of the AJCC,
discussions were first undertaken with the TNM
Commiittee to reach uniform recommendations of the
two groups so that one system of staging might be
used worldwide. These efforts have been actively
pursued under the subsequent chairmanship of Dr.
Robert Hutter with the cooperation of Dr. Leslie Sobin,
Chairman of the TNM Committee, and with the aid of
Professor Paul Hermanek and his associates.

Through multiple meetings on both sides of the
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Atlantic Ocean, agreements have been
reached on all definitions of T, N, and M and
on stage groupings for cancers at allanatomic
sites. The recommendations of the AJCC in
this revised Manual and the publications of
the UICC, published in 1987, are identical.
Thus, an international system of staging can-
cer is available. Using this system will make
possible appropriate decisions regarding treat-
ment and, more importtantly, evaluation of
end results and comparability of data.

. Credit is due all members of the American
Joint Committee and its Task Forces on can-
cer for individual anatomic sites. Special
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credit is given to those in leadership positions
and to staff support persons, in particular,
Rosemarie Clive, Margaret David, Kathleen
Collins, and LeAnn Krueger. Personnel of J. B.
Lippincott Company have been mostcoopera-
tive and helpful, including J. Stuart Freeman,
Jody DeMatteo, and others. The interest and
help of the publisher is greatly appreciated.

Oliver H. Beahrs, M.D.
Donald Earl Henson, M.D.
Robert V. P. Hutter, M.D.
Max H. Myers, Ph.D.




Introduction

This manual brings together all currently available
information on staging of cancer at various anatomic
sites as developed by the American Joint Committee
on Cancer (AJCC) in cooperation with the TNM Com-
mittee of the International Union Against Cancer
(UICC). All of the schemes included here are uniform
between the two organizations. The manual permits
consistency in describing the extent of the neoplastic
diseases in different anatomic parts, systems, or
organs.

Proper classification and staging of cancer will allow
the physician. to. determine treatment more appro-
priately, to evaluate results of management more reli-
ably, and to compare worldwide statistics reported
from various institutions on a local, regional, and
national basis more confidently.

Staging of cancer is not a fixed science. As new
information becomes available about etiology and
various methods of diagnosis and treatment, the clas-
sification and staging of cancer will change. Periodi-
cally, this manual will be revised to reflect the chang-
ing knowledge, but revisions will occur only at rea-
sonable periods. At the present time the anatomic
extent of the cancer is the primary basis for staging;
the extent of differentiation of the tumor and the age of
the patient are also factors in some tumors. In the
future, biologic markers and other factors may play a
part.

It is hoped that the staging recommendations in-
cluded in this manual may be used as published—or at
least modified only minimally—so that consistency in
data gathering will be possible. The recommendations
in the manual are to be used in the cancer programs
approved by the Commission on Cancer of the Ameri-

~can College of Surgeons. Also, future reports by the

Surveillance, Epidemiology, and End-Results program
(SEER) of the National Cancer Institute (NCI) will be
based on the classificationsrecommended by the AJCC.
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The AJCC was first organized on January 9,
1959, as the American Joint Committee for
Cancer Staging and End-Results Reporting
(AJC), for the purpose of developing a system
of clinical staging for cancer acceptable to
the American medical profession. The spon-
soring organizations are the American Col-
lege of Surgeons, the American College of
Radiology, the College of American Patholo-
gists, the American College of Physicians, the
American Cancer Society, and the National
Cancer Institute. Each of the sponsoring or-
ganizations designates three representatives
to the Committee. The American College of
Surgeons serves as administrative sponsor.
Subcommittees, called “task forces,” have
been established to consider malignant neo-
plasms of selected anatomic sites in order to
develop classifications. Each task force is
composed of committee members and other
professional appointees whose special inter-
ests and skills are appropriate to the site
under consideration.

During its 28 years of activity, various
special consultants have worked with the
Committee, as well as liaison representatives
from the American Academy of Pediatrics,
the American College of Obstetricians and
Gynecologists, the American Urological As-
sociation, the Association of American Cancer
Institutes, and the SEER program of the NCL
More than 400 individuals have contributed
to the work of the various task forces. Dr. Mur-
ray Copeland was Chairman from the incep-
tion until 1969, Dr. W. A. D. Anderson from
1969 to 1974, Dr. Oliver H. Beahrs from 1974
to 1979, Dr. David T. Carr from 1979 to 1982,
and Dr. Harvey W. Baker from 1982 to 1985.
‘The current Chairman is Dr. Robert V. P.
Hutter.

Pioneer work on the clinical classification of
cancer was done by the League of Nations
Health Organization (1929), the International
Commission on Stage Grouping and Presen-
tation of Results (ICPR) of the International
congress of Radiology (1953), and the Inter-
national Union Against Cancer (Union Inter-
nationale Contre le Cancer, UICC). The latter
organization became most active in the field
through its Committee on Clinical Stage Clas-
sification and Applied Statistics (1954), later
known as the TNM Commiittee.

The AJC decided to use the TNM system,
when applicable, to describe the anatomic
extent of the cancer at the time of diagnosis
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(before the application of definitive treatment),
and from this to develop classification into
stages, which would serve as a guide for
treatment and prognosis and for comparing
the end results of treatment. Subsequently,
the system has been extended to other peri-
ods during the natural history and treatment
of a cancer. Task forces to accomplish this
extension were established to focus on par-
ticular sites of cancer. Retrospective studies
have resulted in recommendations for stage
classifications for cancer at various sites or
systems, which have been published and
distributed in separate fascicles and articles.

The AJC sponsored a National Cancer Con-
ference on Classification and Staging in At
lanta on March 27-28, 1976. This conference
delineated the accomplishments to that time
and brought into focus future needs and
activities.

In January 1970, a revised statement of the
“Objectives, Rules and Regulations of the
American Joint Committee” was adopted.
Among other things, it broadened the scope
of the Committee by including in its objec-
tives the formulation and publication of sys-
tems of classification of cancer not limited to
but including staging and end-results re-

porting.

It was recognized that for cancer of certain
sites the information made available by ob-
servation at the time of a surgical procedure,
as well as information from the pathologic
examination of the surgically removed cancer,
could form the basis for useful classifications.
From this evolved a “surgical evaluative stag-
ing” and a “postsurgical treatment-pathologic
staging.” Surgical evaluative staging has sub-
sequently been dropped. Information ob-
tained during surgical exploration may be
used for clinical staging.

Further consideration of the chronology of
staging has led to two main time periods.
First is the Diagnostic Stage, which uses all
data available to the first definitive treatment.
Second is the Pathologic Stage, which can
be established if a completely resected spec-
imen of the lesion is available.

It also became evident that in certain or-
gans (e.g., thyroid), the biologic potential of
different histologic types of cancer is such
that different types cannot be mixed together
in a meaningful classification. Therefore,
cases should be analyzed separately by his-
tologic type. In some kinds of cancer, such as
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soft-tissue sarcomas, histologic grading is of
such significance that it becomes a neces
sary component of the classification system.
For certain cancers, widely used and ac-
cepted classifications, such as the Ann Arbor
classification of Hodgkin's disease and the
FIGO classification for carcinoma of the cer-
vix, are considered in the recommendations.
whenever possible, established and ac-
cepted classifications are considered.

The various data in previously published
individual-site fascicles, with revisions and
the addition of other material, were brought
together to form a Manual for Staging of
cancer, the first edition of which was pub-
lished in 1977. A second printing, slightly
revised, appeared in 1978. The 1983 edition
of the Manual updated the earlier publica-
tions and included additional sites. Also, the
recommendations were brought more closely
in conformity with those of the TNM Com-
mittee.

The need for a staging form for use in the
staging system of each site has been recog-
nized for some years. Such forms ensure the
recording of the data necessary for stage
classification. Recent emphasis has been
given to the development of a checklist for
each cancer site for which there is a stage
classification and to the availability of such
checklists as a part of each staging recom-
mendation.

xi

The expanding role of the Committee in a
variety of cancer classifications, including its
significance and value and the promotion of
indicated usage in cancer diagnosis and ther-
apy, suggested that the original name of the
Committee no longer portrayed the broader
scope of its interests and activities. The name
was therefore changed in 1980 to the Ameri-
can Joint Committee on Cancer (AJCC). The
publication of this new edition of the Manual
reflects the widening interests and activities
of the Committee.

The TNM Committee of the UICC and the
AJCC have been working along similar lines
and with similar objectives. In the past, points
of view and methods have occasionally dif-
fered. Cooperation between the two groups
during 1982-1987 has resulted in uniform
and identical definitions and stage grouping
of cancers for all anatomic sites so that a uni-
versal system is now available.

Members of the AJCC, its task forces and its
committees, as well as the sponsoring organ-
izations, owe a debt of gratitude to the many
physicians and others who have voluntarily
contributed to this effort in  the hope that
patients with cancer would survive and that
the quality of life of the cancer patient could
be as near normal as possible. The contribu-
tions of the TNM Committee of the UICC and
other international organizations are grate-
fully acknowledged.
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Introduction to the
Second Edition

Sixty thousand copies of the first two print-
ings of the Manual for Staging of Cancer 1977
and 1978 have been distributed. Based on
the demand for the manual and for the sub-
sequently published separate pamphlets on
Reporting of Cancer Survival and End Results
and Staging for Cancer of Head and Neck
Sites, Melanoma, Lung, Gynecologic Sites,and
Soft-Tissue Sarcoma, there is an indication that
the staging of cancer at the time of diagnosis
and management is more universally applied
now than previously. The Commission on
Cancer of the American College of Surgeons,
with 900 approved cancer programs, has
recently requested thatthe recommendations
of the American Joint Committee on Cancer
(AJCC) be used in their programs and cancer
registries. This will lead to further uniformity in
recording the extent of cancers at the time of
diagnosis and treatment and will make statis-
tical data on follow-up and end results more
meaningful.

This second edition of the Manual contains
some revised recommendations based on
new and added information. In a few in-
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stances, arbitrary changes have been made
to make the recommendations of the AJCC
consistent with those of the TNM Committee
of the International Union Against Cancer
(UICC). Consistency at all anatomic sites has
not as yet been achieved.

The data-collecting forms have been modi-
fied to reflect more usefully the information
required to stage cancer. These forms can
become part of the patient’'s record but are
not considered to be a replacement for his-
tory, treatment, or follow-up data forms. In
some instances they list the information es-
sential for staging as well as data that may
be useful for future staging systems Or re-
search studies.

The AJCC wishes to thank all of those phy-
sicians, nurses, registrars, and others who
have made suggestions regarding the con-
tents of this manual, but in particular all of the
more than 400 persons who, over 20 years,
have contributed so greatly to the evaluation
of the material and recommmendations made
in this revision. Likewise, great credit and
thanks go to Mr. Robert Rowan and J.B. Lip-
pincott Company for their cooperation and
help in undertaking this Manual for Staging
of Cancer for the American Joint Committee
on Cancer.




Foreword

More than 20,000 copies of the second edition of the
Manual for Staging of Cancer have been distributed.
The Commission on Cancer of the American College
of Surgeons has recommended to its over 1100 ap-
proved cancer programs that the AJCC system of stag-
ing cancer be used in their programs and registries.
Likewise, the Commission uses the Manual in its
Cancer Management Course. Other societies and
groups are requiring the use of the recommendations
in their meetings and published reports.

Most importantly, in this, the third edition of the
Manual, all definitions and stage groupings of cancer
at all anatomic sites are identical with those of the
TNM Committee of the UICC. Thus, a worldwide sys-
tem of staging is available. If used, it will lead to
improved management of the cancer patient and
make end-results reporting meaningful.
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Purposes and
Principles of
Staging

Philosophy of
Classification and
Staging by

the TNM System

A classification scheme for cancer must encompass all
attributes of the tumor that define its life history. The Ameri-
can Joint Committee on Cancer (AJCC) classification is based
on the premise that cancers of similar histology or site of
origin share similar patterns of growth and extension.

The size of the untreated primary cancer or tumor (T)
increases progressively, and at some point in time regional
lymph node involvement (N) and, finally, distant metastases
(M) occur. A simple classification scheme, which can be in-
corporated into a form for staging and universally applied,
is the goal of the TNM system as proposed by the AJCC. This
classification is identical with that of the Union Interna-
tionale Contre le Cancer (UICC) and is a distillate of several
existing systems.

For most cancer sites the staging recommendations in this
manual are concerned only with anatomic extent of disease,
but in several instances grade (soft-tissue sarcoma) and age
(thyroid cancer) are factors that must be considered. In the
future, biologic markers and other parameters may have to
be added to those of anatomic extent in classifying cancer,
but they are not necessarily components of stage.

As the primary tumor increases in size throughout its time
span, at some point (probably early) local invasion occurs,
followed by spread to the regional lymph nodes draining the
area of the tumor. The period when this spread is manifest or
discernible by available methods of clinical examination is
thus another significant marker in the progression of the
cancer (N). It is usually later, and often in the middle or older

~period of the life span of the cancer; that distant spread or

metastasis (M) becomes evident from clinical examination.
Thus, metastasis (M) is the third and usually the latest time

marker.,
3
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These three significant events in the life history
of a cancer—tumor growth (T), spread to primary
lymph nodes (N), and metastasis (M)—are used as
they appear (or do not appear) on clinical examina-
tion, before definitive therapy begins, to indicate
the extension of the cancer. This shorthand method
of indicating the extension of disease at a particular
designated time is the stage of the cancer in its
evolution. It may be used, however, sometimes
with other features added, in a scheme of stage
classification. When retrospective or prospective
studies of cases show that certain groupings of
TNM or other features can be identified that have
valid significance for staging, a stage classification
may be devised.

Events such as local spread, including spread to
primary regional lymph nodes, and distant metas-
tasis sometimes occur before they are discernible
by clinical examination. Thus, examination at the
time of a surgical procedure and histologic exami-
nation of the surgically removed tissues may iden-
tify the significant markers of the life history of the
cancer (T, N, and M) as being different from what
could be discerned clinically before therapy. Al-
though this may be the basis of a stage classifica-
tion (pathological, based on examination of a surgi-
cally resected specimen), it should be identified
separately from clinical classification. Neverthe-
less, it may be a more accurate depiction of the
period in the life history of the cancer and may be
valuable for prognostic purposes.

Therapeutic procedures, even if not curative,
may alter the course and life history of cancer.
Although cancers that recur after therapy may be
staged with the same markers as are used in pre-
treatment clinical staging, the significance of can-
cer markers may not be the same. Hence the stage
classification of recurrent cancer must be con-
sidered separately for therapeutic guidance, prog-
nosis, and end-results reporting,

(.
>

The significance of the marker points in their life
history differs for tumors of different sites and of
different histologic types. Therefore, the marker
points, even if T, N, and M, must be defined for
each type of tumor in order to be valid and to have
maximum significance. In certain types of tumors,
such as Hodgkin's disease and lymphomas, a dif-
ferent system for designating the extent of the dis-
ease and for classifying its stage is necessary to
accomplish the goal of usefulness. In these cases
other symbols or descriptive markers are used
rather than T, N, and M.

Classification and stage-grouping is thus a
method of designating the extent of a cancer and is
related to the natural course of the particular type
of cancer. It is intended to provide a way by which
this information can be readily communicated to
others, to assist in decisions regarding treatment,
and to be a factor in determining prognosis. Ulti-
mately, it provides a mechanism for comparing
groups of cases, particularly in regard to the
results of different therapeutic procedures.

In addition to anatomic extent, the histologic
analysis and grade of the tumor may be important
determinants in classification. The type of tumor
and the grade are also most important variables
affecting choices of treatment. For sarcomas the
tumor grade may prove to be the most important
index.

Nomenclature in
Morphology of Cancer

Cancer therapy decisions are made after an as-
sessment of the patient and tumor, using many
methods that often include sophisticated technical
procedures. For most types of cancer, the extent to
which the disease has spread is probably the most
important factor determining prognosis and must
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be given prime consideration in evaluating and
comparing different therapeutic regimens.

Staging classifications are based on description
of the extent of disease, and their design requires a
thorough knowledge of the natural history of each
type of cancer. Such knowledge has been and con-
tinues to be derived primarily from morphologic
studies, which also provide us with the definitions
and classifications of tumor types.

An accurate histologic diagnosis, therefore, is an
essential element in a meaningful evaluation of the
tumor patient. In certain types of cancer, biochem-
ical or immunologic measurements of normal or
abnormal cellular function have become impor:
tant elements in typing tumors precisely. Increas-
ingly, definitions and classifications should include
function as a component of the pathologist’s ana-
tomic diagnosis. One may also anticipate that spe-
cial techniques in histochemistry, cytogenetics, and
tissue culture will be used more routinely for typ-
ing and characterizing tumor behavior.

The most complete and best known compendium
of tumor definitions and illustrations in English is
the Atlas of Tumor Pathology, published in many
volumes by the Armed Forces Institute of Pathol-
ogy in Washington, D.C. These are under constant
revision and are used as a basic reference by
pathologists throughout the world.

RELATED CLASSIFICATIONS

Since 1958 the World Health Organization (WHO)
has been involved in a program aimed at providing

5

internationally acceptable criteria for the histologic
diagnosis of tumors. This has resulted in the Inter-
national Histological Classification of Tumours,
which contains, in an illustrated 25-volume series,
definitions of tumor types and a proposed nomen-
clature.

The WHO International Classification of Dis-
eases for Oncology (ICD-O) was developed as a
coding system for neoplasms by topography and
morphology and for indicating behavior (e.g., ma-
lignant, benign, in situ). This coded nomenclature
is identical in the morphology field for neoplasms
with the Systematized Nomenclature of Medicine
(SNOMED) published by the College of American
Pathologists in 1976.

In the interest of promoting national and inter-
national collaboration in cancer research and spe-
cifically to facilitate cooperation in clinical investi-
gations, it is recommended to use the International
Histological Classification of Tumours for classifi-
cation and definition of tumor types and the ICD-O
code for storage and retrieval of data.

BIBLIOGRAPHY

1. Atlas of Tumor Pathology: Washington, DC, Armed
Forces Institute of Pathology

2. World Health Organization: ICD-O—International
Classification of Diseases for Oncology, 1st ed. Gen-
eva, WHO, 1976

3. World Health Organization: International Histological
Classification of Tumours, Vol 1-25. Geneva, WHO,
1967 to 1981
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General Rules for
Staging of Cancer

The practice of dividing cancer cases into groups
according to “stages” arose from the fact that sur-
vival rates were higher for cases in which the dis-
ease was localized than for those in which the dis-
ease had extended beyond the organ or site of
origin. These groups were often referred to as
“early cases” and “late cases,” implying some regu-
lar progression with time. Actually, the stage of
disease at the time of diagnosis may be a reflection
not only of the rate of growth and extension of the
neoplasm but also of the type of tumor and of the
tumor-host relationship.

The staging of cancer is hallowed by tradition,
and, for the purpose of analysis of groups of
patients, it is often necessary to use such a method.
It is preferable to reach agreement on the record-
ing of accurate information on the extent of the
disease for each site because the precise clinical
description and histopathological classification
(when possible) of malignant neoplasms may serve
a number of related objectives, namely

. To aid the clinician in the planning of treatment

. To give some indication of prognosis

To assist in evaluation of the results of treatment

. To facilitate the exchange of information be-
tween treatment centers

5. To contribute to the continuing investigation of

human cancers

W

The principal purpose to be served by interna-
tional agreement on the classification of cancer
cases by extent of disease, however, is to provide a
method of conveying clinical experience to others
without ambiguity.

There are many bases or axes of classification:
for example, the anatomic site and the clinical and
pathologic extent of disease; the reported duration
of symptoms or signs; the sex and age of the
patient; and the histologic type and grade. All of
these represent variables that are known to have
an influence on the outcome of the disease. Classi-
fication by anatomic extent of disease as deter-
mined clinically and histopathologically (when pos-
sible) is the classification to which the attention of
the AJCC and the UICC is primarily directed.

The clinician’s immediate task is to make a
decision as to the most effective course of treat-
ment and to make a judgment as to prognosis. This
decision and this judgment require, among other
things, an objective assessment of the anatomic
extent of the disease. In accomplishing this, the
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trend is away from staging and toward meaningful
description, with or without some form of sum-

marization.
To meet the stated objectives, we need a system

of classification

'1. Whose basic principles are applicable to all sites

regardless of treatment; and

2. Which may be supplemented later by informa-
tion that becomes available from histopathology
and/or surgery.

The TNM system meets these requirements.

General Rules of
the TNM System

The TNM system for describing the anatomic
extent of disease is based on the assessment of
three components:

T The extent of the primary tumor

N The absence or presence and extent of regional
lymph node metastasis

M The absence or presence of distant metastasis

The addition of numbers to these three compo-
nents indicates the extent of the malignant disease,
thus showing progressive increase in tumor size or
involvement:

NO, N1, N2, N3 MO, M1

TO, T1, T2, T3, T4
In effect, the system is a shorthand notation for
describing the clinical extent of a particular malig-
nant tumor.

The general rules applicable to all sites are as
follows:

1. All cases should be confirmed histologically. Any
cases not confirmed must be reported separ-
ately.

2. Four classifications are described for each site,
namely:

Clinical Classification, designated cTNM or TNM.
Clinical classification is based on evidence ac-
quired before treatment. Such evidence arises
from physical examination, imaging, endos-
copy, biopsy, surgical exploration, and other
relevant findings. In other words, all informa-
tion available prior to first definitive treat-
ment is used.

Pathologic Classification, designated pTNM.
Pathologic classification is based on the evi-
dence acquired before treatment, supple-
mented or modified by the additional evi-
dence acquired from pathologic examination

[
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of a resected specimen. The pathologic as-
sessment of the primary tumor (pT) entails a
resection of the primary tumor or biopsy
adequate to evaluate the highest pT category.
The pathologic assessment of the regional
lymph nodes (pN) entails removal of nodes
adequate to validate the absence of regional
lymph node metastasis (pNO) and sufficient to
evaluate the highest pN category. The patho-
logic assessment of distant metastasis (pM)
implies microscopic examination of distant
lesions. :
Retreatment Classification. Retreatment classi-
fication is used after a disease-free interval
and when further definitive treatment is
planned. All information available at the time
of retreatment should be used in determining
.the stage of the recurrent tumor (rTNM).
Biopsy confirmation of the cancer is required.
Autopsy Classification. If classification of a can-
cer is done after the death of a patient and a

post-mortem examination has been done, all -

pathologic information should be used. The
chronologic stage should be indicated as
aTNM.

3. After assigning T, N, and M and/or pT, pN, and
pM categories, these may be grouped into stages.
The TNM classification and stage grouping,
once established, must remain unchanged in the
medical records. The clinical stage is essential to
select and evaluate therapy, and the pathologic
stage provides the most precise data to estimate
prognosis and calculate end results.

4. If there is doubt concerning the correct T, N, or
M category to which a particular case should be
allotted, then the lower (less advanced) category
should be chosen. This will also be reflected in
the stage-grouping.

5. In the case of multiple, simultaneous tumors in

- one organ, the tumor with the highest T cate-
gory should be identified and the multiplicity be
indicated in parenthesis: for example, T2(m). In
simultaneous bilateral cancers of paired organs,
each tumor should be classified independently.
In tumors of the thyroid and liver, multiplicity is
a criterion of T classification but is not reflected

. in the stage-grouping.

THE ANATOMIC REGIONS
AND SITES

The sites in this classification are listed by code
number of the International Classification of Dis-
eases for Oncology (ICD-O, World Health Organi-
zation, 1976).

7

Each chapter devoted to a specific form of
cancer will be constructed according to the follow-
ing outline:

Introduction

Anatomy
Primary site
Regional lymph nodes
Metastatic sites

'Rules for Classification

Clinical (TNM or cTNM)

Pathologic (pTNM)
Definition of TNM .

T Primary tumor size/extent

N Regional lymph node involvement

M Distant metastasis absent/present
Stage Grouping :
Differences Between the 2nd and 3rd Editions
Histopathologic Type :
Histopathologic Grade

TNM CLINICAL CLASSIFICATION

The following general definitions are used through-
out:

Primary Tumor (T)

TX Primary tumor cannot be assessed
TO No evidence of primary tumor
Tis Carcinoma in situ 7
T1, T2, T3, T4 Increasing size and/or local extent
of the primary tumor

Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be as-
sessed
NO No regional lymph node metastasis
N1, N2, N3 Increasing involvement of regional
lymph nodes

Note: Direct extension of the primary tumor into
lymph nodes is classified as lymph node metastasis.

Note: Metastasis in any lymph node other than
regional is classified as a distant metastasis.

Distant Metastasis (M)

MX Presence of distant metastasis cannot be as-
sessed

MO No distant metastasis

M1 Distant metastasis

The category M1 may be further specified ac-
cording to the following notation:

Pulmonary PUL
Osseous 0SS



HEP
BRA
LYM
MAR

Hepatic
Brain
Lymph Nodes
Bone Marrow
Pleura PLE
Peritoneum PER
Skin SKI

Other OTH

Subdivisions of TNM. Subdivisions of some main
categories are available for those who need greater
specificity (e.g, Tla, 1b or N2a, 2b).

HISTOPATHOLOGIC TYPE

The histopathologic type is a qualitative assess-
ment whereby a tumor is categorized (typed)
according to the normal tissue type or cell type it
most closely resembles (e.g, lobular carcinoma,
osteosarcoma, squamous cell carcinoma).

HISTOPATHOLOGIC GRADE (G)

The histopathologic grade is a quantitative assess-
ment of the extent to which a tumor resembles the
normal tissue of its histopathologic type, expressed
in numerical grades of differentiation (e.g, squa-
mous cell carcinoma, Grade 2, moderately differ-
entiated).

GX Grade cannot be assessed

G1 Well differentiated

G2 Moderately well differentiated
G3 Poorly differentiated

G4 Undifferentiated

ADDITIONAL DESCRIPTORS

The use of the following descriptors is optional and
does not affect stage classification in any way.

cTNM
(or TNM)
pTNM

Should be used when the classification
is clinical

Should be used when the classification

. is pathologic

Indicates retreatment classification for
recurrence of tumor after a disease-

. free interval

Designates that classification is first de-
termined at autopsy

rTNM

aTNM

m Symbol. The suffix m, in parenthesis, should be
used to indicate the presence of multiple tumors.

y Symbol. In those cases in which classification is
performed during or following initial multimodal-
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ity therapy, the TNM or pTNM categories are iden-
tified by a y prefix. '

r Symbol. Recurrent tumors, when staged after a
disease-free interval, are identified by the prefix r.

Lymphatic Invasion (L)

LX Lymphatic invasion cannot be assessed

L0 No evidence of lymphatic invasion

L1 Evidence of invasion of superficial lymphatics
L2 Evidence of invasion of deep lymphatics

Venous Invasion (V)

VX Venous invasion cannot be assessed
V0 Veins do not contain tumor

V1 Efferent veins contain tumor

V2 Distant veins contain tumor

The UICC suggests the optional use of a C factor
that reflects the validity of the classification, but
this is not a component of the AJCC.

Residual Tumor (R)
Classlﬂcatlon (optional)

The absence or presence of residual tumor after
treatment is described by the symbol R:

RX Presence of residual tumor at the primary site
cannot be assessed

RO No residual tumor

R1 Microscopic residual tumor

R2 Macroscopic residual tumor

STAGE GROUPING

Classification by the TNM system achieves reason-
ably precise description and recording of the ap-
parent anatomic extent of disease. A tumor with
four degrees of T, three degrees of N, and two
degrees of M will have 24 TNM categories. For
purposes of tabulation and analysis, except in very
large series, it is necessary to condense these cate-
gories into a convenient number of TNM stage-
groupings.

Carcinoma in situ is categorized Stage 0, cases
with distant metastasis are categorized Stage IV.
The grouping adopted is such as to ensure, as far
as possible, that each group is more or less homo-
geneous in respect to survival, and that the survi-
val rates of these groups for each cancer site are
distinctive.

HOST PERFORMANCE SCALE

The host performance status or the condition of
the patient does not enter into determination of
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stage of the tumor but may be a factor in deciding
type and time of treatment. Three suggested scales
are illustrated. The simplified AJCC scale is pre-
ferred. The Karnofsky scale and the Eastern Coop-
erative Oncology Group (ECOG) scale are fre-
quently used to record the physical state of patients
and are listed for information and comparison.

Host (AJCC)

H The physical state (performance scale) of the
patient, considering all cofactors determined
at the time of stage classification and subse-
quent follow-up examinations

HO Normal activity

H1 Symptomatic and ambulatory; cares for self

H2 Ambulatory more than 50% of time; occasion-
ally needs assistance

H3 Ambulatory 50% or less of time; nursing care
needed

H4 Bedridden; may need hospitalization

Karnofsky Scale: Criteria of Performance Status (PS)

100 Normal; no com-
plaints; no evidence
of disease

Able to carry on nor-
mal activity; minor
signs or symptoms
of disease

80 Able to carry on nor-
mal activity with
effort; some signs
or symptoms of dis-
ease

Cares for self; unable
to carry on normal
activity or to do ac-
tive work

Requires occasional
assistance but is
able to care for

Able to carry on nor-
mal activity; re-
quires no special
care 90

Unable to work; able 70
to live at home and
care for most per-
sonal needs; re-
quires a varying 60
amount of assis-

tance
most of own needs
50 Requires considerable
assistance and fre-
quent medical care
Unable to care for 40 Disabled; requires

special care and as-
sistance

Severely disabled;
hospitalization indi-
cated although
death not immi-
nent

20 Very sick; hospitaliza-

tion necessary; ac-

self; requires equiv-

alent of institu-

tional or hospital 30
care; disease may

be progressing

rapidly

tive supportive
treatment neces-
sary

10 Moribund, fatal pro-
cesses progressing
rapidly

0 Dead

Eastern Cooperative Oncology Group Scale (ECOG)

GRADE

0 Fully active, able to carry on all predisease
activities without restriction (Karnofsky
90-100)

1 Restricted in physically strenuous activity
but ambulatory and able to carry out work
of alight or sedentary nature, for example,
light housework or office work (Karnofsky
70-80)

2 Ambulatory and capable of all self-care but
unable to carry out any work activities. Up
and about more than 50% of waking hours
(Karnofsky 50-60)

3 Capable of only limited self-care, confined to
bed or chair 50% or more of waking hours
(Karnofsky 30-40)

4 Completely disabled, cannot carry on any
self-care, totally confined to bed or chair
(Karnofsky 10-20)

Cancer Staging Form

Each site staging form is to be used for recording
the classification of the tumor and the stage of the
cancer. The anatomic site of the cancer should be
indicated, as well as the histologic cell type and
grade. The appropriate period of the chronology of
classification must be recorded. If a cancer is
staged during several time periods in the chronol-
ogy, separate forms must be used for each time
period.

The T, N, and M classification can be checked
opposite the appropriate definitions of the extent
of the primary tumor, the regional nodes, and dis-
tant metastasis. The lesion(s) can be marked on the
diagram and, finally, the stage can be checked
according to the grouping of TNM. In some in-
stances information regarding other characteris-
tics of the tumor (not leading to stage) might be
requested. These data may be pertinent in deciding
management of the cancer. On the reverse side of
the staging form is information and definitions that
are important in proper classification of a cancer.

The cancer staging form is not a replacement for
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“history, treatment, or follow-up records but should
become part of the patient file. The cancer staging
form may be duplicated for individual or local
institutional use.

Screening for the Early
Detection of Cancer

The entire concept of cancer staging is built upon
the foundation of progression of disease from clin-
ically undetectable cancer to very limited disease,
to involvement by direct extension of immediately
adjacent organs or tissues, to metastatic spread of
disease into regional lymph nodes or into distant
sites or lymph nodes. The literature on cancer
patient survival is filled with reports reflecting the
survival advantage of patients whose cancer was
diagnosed before direct extension or metastatic
spread had taken place. Thus, one approach to
improving overall survival for patients who develop
cancer is to diagnose it while it can be managed
more effectively with currently available therapeu-
tic modalities. This idea has led to the search for
methods of detecting cancers that heretofore could
not be identified by routine clinical examination.
The Pap smear for detection of cervical abnormal-
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ity or cancer, mammography for detection of
breast cancer, sputum cytology for detection of
lung cancer, and the fetal occult blood test for
early diagnosis of colon cancer are examples of
methods currently being used.

There is substantial evidence that the Pap smear
has been instrumental in reducing mortality due to
carcinoma of the cervix. Mammography, in addi-
tion to clinical examination, has been shown by
means of a randomized trial to be effective in
reducing mortality due to breast cancer in women
ages 50 to 60 years. The other two methods are
currently being evaluated by controlled trials. Re-
sults from these studies are demonstrating that
earlier detection is possible for cancers of the lung
and colon, two of the most frequently occurring
cancers.

The American Joint Committee on Cancer sup-
ports efforts to develop and evaluate early detec-
tion methods for these and other cancers as
rapidly as possible, so that screening can be offered
to a wide segment of the population. Thus, persons
who are unaware of the existence of small cancers
could have them identified and treated before the
cancers have had the chance to grow and dis-
seminate.




Reporting of
Cancer Survival
and End Results

To evaluate the efficacy of treatment and to provide a
sound base for therapeutic planning for cancer patients, it is
necessary to describe in comparable form the survival and
the results of treatment of different patient groups. The
objective of this report is to define several widely used
methods of reporting end results. Throughout this chapter,
the term survival time is used, although the guidelines apply
equally to reporting length of response time, time to recur-
rence of disease, time to development of tumor following
exposure to a risk factor, or any other function of time until
the event of interest.

Certain basic information must be included in every report
on cancer survival and end results. Such information should
include

1. A description of the cancer patients whose survival expe-
rience is to be summarized, including basic demographic
characteristics such as age, race, and sex, as well as a de-
scription of the disease in terms of basis of diagnosis, his-
tology, anatomic site, extent of disease (or stage), treat-
ment, and calendar year of observation

2. The size of the study group and the number of patients
lost to follow-up or the percent of patients successfully
followed up

3. A definition of the starting time or “zero” time for the
measurement of survival

4. An explanation of the method used in calculating survival
rates

DESCRIPTION OF CASE MATERIAL

Before any meaningful interpretation of survival data can be
made, the case material from which the data are derived
must be described. A fact not adequately appreciated is that
the description of the case material is as important as the
description of the actual mechanics of handling the data and
method of calculating survival rates.

In organizing the material for presentation, consideration
should be given to the following:

11
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1. Reports should account for every case diag-
nosed as having the particular cancer under
consideration. If some cases are excluded, the
characteristics and number of these cases should
be stated. The report should give the dates dur-
ing which the patients were studied and should
state whether the results are based on the expe-
rience of an entire institution, on the experience
of a single clinic or hospital service, or on the
experience of a single physician or group of
physicians. The general nature of the institution
and the general characteristics of the patients
should be indicated, because factors such as
race and socioeconomic status may influence
end results.

2. All diagnoses should be confirmed histologically

or cytologically. Those not confirmed at any
time during the course of the disease or at
autopsy should be reported and tabulated sep-
arately. When indicated, the findings for histo-
logically distinct types of cancers should be
reported separately. So that the effects of mor-
phology on survival may be appreciated, reports
should be stratified by histologic type when it is
indicated:

3. The clinical or pathologic extent of disease or

stage at the time of diagnosis is of particular
importance in evaluating treatment and in mak-
ing valid comparisons of end results reported
from different sources. When it is applicable,
patients should be stratified by stage of disease.
The TNM system provides a convenient and
widely used language for categorizing the pri-
mary lesion and the extent of involvement.

The TNM assignments are grouped into appro-
priate summary combinations to create a small
number of stages, usually four, so that the force
of mortality increases from one stage to the
next. )

Specific criteria modify this system according
to the primary site. The clinical classification for
cancer at certain accessible sites, such as the
uterine cervix, includes all diagnostic and evalu-
ative information (including surgical explora-
tion) obtained up to the date that tumor-directed
treatment begins or the decision for no treat-
ment is made. Information obtained by surgical
resection and histopathologic studies is used in
describing extent of disease at sites inaccessible
to clinical evaluation, such as carcinoma of the
ovary, kidney, and stomach. Extent of disease
for these cancers is usually reported in terms of
the pathologic classification.

4. Data on groups of patients previously treated

should be presented separately from the data on
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patients not previously treated. Retreated pa-
tients should be classified according to stage at
retreatment.

5. The number of groups into which a patient se-
ries is subdivided will depend on the total num-
ber of patients, the purpose of the study, and the
nature of the case material. For example, in
reporting on cancer of the prostate, the patients
might be grouped into three age groups, such as
under 60, 60 to 69, and 70 and over. An entirely
different age grouping would be used in report-
ing on patients with leukemia. For most sites it
is desirable to subdivide with respect to histo-
logic type, sex, stage, and treatment, although
this is not always possible with small numbers
of patients.

DEFINITION OF STARTING TIME

The starting time for determining survival of pa-
tients depends on the purpose of the study. For
example, the starting time for studying the natural
history of a particular cancer might be defined in
reference to the appearance of the first symptom.
Various reference dates are commonly used as
starting times for evaluating the effects of therapy.
These include (1) date of diagnosis; (2) date of first
visit to physician or clinic; (3) date of hospital
admission; and (4) date of treatment initiation. If
the time to recurrence of a tumor after apparent
complete remission is being studied, the starting
time is the date of apparent complete remission.
The specific reference date used should be clearly
specified in every report.

The date of initiation of therapy should be used
as the starting time for evaluating therapy. For
untreated patients, the most comparable date is
the time at which it was decided that no tumor-
directed treatment would be given. For both treated
ahd untreated patients, the above times from
which survival rates are calculated will usually
coincide with the date of the initial staging of
cancer.

VITAL STATUS

At any given time the vital status of each patient is
defined as alive, dead, or unknown (ie, lost to
follow-up). The end point of each patient’s partici-
pation in the study is either (1) a specified “termi-
nal event” such as death, (2) survival to the com-
pletion of the study, or (3) loss to follow-up. In each
case, survival time is the time from the starting
point to the terminal event, to the end of the study,
or to the date of last observation. This survival
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time may be further described in terms of patient
status at the end point such as

Alive; tumor-free; no recurrence

Alive; tumor-free; after recurrence

Alive with persistent, recurrent, or metastatic dis-
ease :

Alive with primary tumor

Dead; tumor-free ,

Dead; with cancer (primary, recurrent, or meta-
static disease)

Dead; postoperative

Unknown; lost to follow-up

Completeness of the follow-up is crucial in any
study of survival time because even a small num-
ber of patients lost to follow-up may bias the data.
‘"The maximum possible effects of bias from patients

lost to follow-up may be ascertained by calculating

a maximum survival rate, assuming that all lost
patients lived to the end of the study. A minimum
survival rate may be calculated by assuming that
all patients lost to follow-up died at the time they
were lost.

SURVIVAL INTERVALS

The total survival time is broken up into intervals
in units of weeks, months, or years. This provides a
description of the population under study with re-
spect to the dynamics of survival over a specified
time. The time interval used should be selected
with regard to the natural history of the disease
under consideration. In diseases with a long natural
history, the duration of study could be 5 to 20
years and survival intervals of 6 to 12 months will
provide a meaningful description of the survival
dynamics. If the population being studied has a
very poor prognosis (e.g., patients with carcinoma
of the esophagus or pancreas), the total duration of
study may be 2 to 3 years and the survival
intervals described in terms of 1 to 3 months. In
interpreting survival rates one must also take into
account the number of individuals entering a
survival interval. Survival rates probably should
not be computed for intervals in which fewer than
10 patients enter the interval alive.

CALCULATION OF SURVIVAL RATES

A properly calculated survival rate is the best sin-
gle statistical index available for measuring the

efficacy of one- cancer- therapy- compared with-

another, administered to a comparable group of
patients who also have similar disease characteris-
tics. The basic concept is simple: Of a given

number of patients, what percentage will be alive
at the end of a specified interval, such as 5 years?
For example, let us begin with 1,000 patients in a
defined diagnostic category such as stage I carci-
noma of the uterine cervix. If we observe each
member of this group until death and enumerate
those alive 5 years, 10 years, and 15 years after
initiation of therapy, then the ratios of these
numbers to the original 1,000 patients give the
respective 5-year, 10-year, and 15-year survival
rates. In practice, however, we do not begin liter-
ally with a given group and follow them all contin-
uously until death before calculating survival rates.
In a body of actual data, the group considered
would generally contain persons who were treated
at different times, so that different persons would
have been observed for different lengths of time.
On the closing date of the study, some would be
known to be dead, others known to be alive, and
some would have been lost to follow-up, and it
would not be known whether they are alive or
dead.

To illustrate the approach to dealing with this
type of situation, let us consider in detail a small
series of patients. Table 2-1 lists 40 patients with
Stage II colon cancer treated in one hospital during
the 8-year period from January 1975 to December
1982. The survival experience of these patients is to
be assessed on the basis of information available
through March 1986. For each patient, the table
provides the following basic information:

Sex

Race

. Age at initiation of treatment

Primary site

. Histologic type

. Treatment

Date treatment started (month and year)

. Date of last contact (month and year)

. Vital status at date of last contact (alive or
dead)

. Presence of colon cancer at date of last con-

tact (yes or no)

WU AWM —

—
o

Patients are listed consecutively by date of first
treatment.

Calculation by the Direct Method. The simplest
procedure for summarizing patient survival is to
calculate the percentage of patients alive at the
end of a specified interval, such as 5 years, using
for this purpose only patients at risk of dying for at
least 5 years. This approach is known as the direct
method

When we closed the study in March 1986, the
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Table 2-1. Stage II Colon Cancer Patients Diagnosed: 1975-1982

CANCER  VITAL
SURV

0OBS RACE SEX AGE SITE  HISTOL TREAT RX DATE FUPDATE STATUS STATUS
1 WHITE F 67 1536 8140 S 02-75 01-77 YES D 01Y-11M
2 WHITE M 79 1537 8140 S 06-75 09-75 NO D 00Y-03M
3 WHITE M 63 1532 8140 S 10-75 03-81 YES D 05Y-05M
4 WHITE F 65 1533 8010 S 05-76 10-85 NO A 09Y-05M
5 WHITE M 66 1533 8140 S 06-76 02-77 YES D 00Y-08M
6 WHITE M 77 1534 8140 S 07-76 10-78 YES 'D 02Y-03M
7 WHITE M 55 1532 8140 S 08-76 10-85 NO A 09Y-02M
8 WHITE F 78 1531 8140 SC 09-76 10-84 UNK A 08Y-01M
9 WHITE M 83 1533 8140 S 09-76 05-81 NO D 04Y-08M
10 WHITE F 71 1533 8140 S 12-76 03-82 YES D 05Y-03M
11 WHITE M 92 1533 8140 S 01-77 06-84 NO A 07Y-05M
12 WHITE F 80 1536 8140 S 05-77 05-84 NO A 07Y-00M
13 WHITE F 85 1533 8140 S 01-78 12-81 YES D 03Y-11M
14 WHITE F 67 1534 8140 S 02-78 07-80 NO D 02Y-05M
15 WHITE F 72 1534 8140 S 02-78 06-79 NO D 01Y-04M
16 WHITE F 96 1530 8140 S 03-78 03-81 NO D 03Y-00M
17 WHITE F 56 1532 8140 S 05-78 12-85 NO A 07Y-07TM
18 WHITE M 65 1534 8140 SC 10-78 04-85 NO A 06Y-06M
19 WHITE F 62 1533 8140 SR 01-79 06-85 NO A 06Y-05M
20 WHITE M 82 1533 8480 S 02-79 01-82 NO D 02Y-11M
21 WHITE M 78 1533 8140 S 02-79 08-84 YES D 05Y-06M
22 WHITE M 71 1533 8140 S 05-79 06-85 NO A 06Y-01M
23 WHITE F 64 1533 8140 S 06-79 09-85 NO A 06Y-03M
24 WHITE F 72 1536 8140 S 07-79 08-82 NO A 03Y-01M
25 WHITE M 66 1533 8140 SR 01-80 06-84 YES D 04Y-05M
26 WHITE M 68 1531 8140 S 05-80 07-85 NO A 05Y-02M
27 WHITE M 86 1536 8140 S 05-80 12-84 NO A 04Y-07TM
28 WHITE F 71 1536 8140 S 10-80 02-85 YES D 04Y-04M
29 WHITE M 67 1534 8140 S 12-80 10-84 YES D 03Y-10M
30 WHITE F 66 1531 8140 S 12-80 04-85 NO A 04Y-04M
31 WHITE F 45 1533 8140 S 03-81 01-84 NO A 02Y-10M
32 WHITE F 61 1534 8480 S 05-81 05-85 NO A 04Y-00M
33- WHITE M 70 1534 8140 S 05-81 06-82 NO D 01Y-01M
34 WHITE F 79 1531 8140 S 07-81 10-85 YES A 04Y-03M
35 WHITE F 66 1534 8140 NONE 08-8] 09-81 YES D 00Y-01M
36 WHITE F 66 1531 8140 SC 10-81 05-83 YES D 01Y-07M
37 WHITE F 81 1536 8140 S 11-81 10-84 UNK A 02Y-11M
38 WHITE M 66 153.1 8480 S 03-82 01-83 YES D 00Y-10M
39 WHITE F 65 1530 8140 S 10-82 02-86 NO A 03Y-04M
40 WHITE M 68 1532 8140 S 12-82 07-85 NO A 02Y-07M

latest available follow-up information was from
February 1986. Therefore, patients must have been
treated in February 1981 or earlier in order to be
at risk of dying for 5 years. Patients 1-30 all were
diagnosed at least 5 years prior; however, patients
24, 27, and 30 have not had 5 full years of follow-up
(in a strict statistical sense, these were lost to
follow-up because their vital status was alive and
their date of last contact was prior to the close of
the study, March 1986). This means that 13 of the
40 patients (patients 24, 27, and 30-40) must be
excluded from the calculation by the direct method.

Examining the entries in the “vital status” column
in Table 2-1 for the 27 patients at risk for at least 5
years, we find that 11 patients were alive at last
contact and 16 had died before February 1986.
However, patient 3, although known to have died
in March 1981, had been alive on his fifth anniver-
sary. Patients 10 and 21 also lived at least 5 years.

Therefore, we have 14 of the 27 patients alive 5
years after their respective dates of first treatment
and, thus, the 5-year survival rate is 52%.

Calculation by the Actuarial Method. The direct
method may be difficult for many hospital tumor
registrars to use because of the limited number of
patients with a particular type of disease who have
been under follow-up for a full 5 years. In addition,
the direct method does not provide for utilization
of the survival information available on the most
recently treated patients. For example, we know
that patient 39 lived for 2 years and 9 months after
treatment was started. Such information is valu-
able, but could not be used under the rules for the
direct method because this patient was treated
after February 1981. o

The actuarial, or life-table, method provides a
means for using all follow-up information accumu-
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John Doe 63 w M October, 1975

(Name) (Age) (Race) (Sex) (Date Treatment Started)
March, 1981 Dead Yes
(Date of Last Contact) (Vital Status) . (Colon Cancer Present?)
Descending Colon Adenocarcinoma Stage |l Surgery
(Site) (Type) (Stage) (Treatment)
Survival Age at Year of Expected Survival
Time Entry Entry Probability
5 yrs. 5 mos. 63 1975 0.834

Fig. 2-1. Data card: Patient 3, Table 2-1

lated up to the closing date of the study. The actu-
arial method has the further advantage of provid-
ing information on the survival pattern, that is, the
manner in which the patient group was depleted
during the total period of observation. For exam-
ple, do most patients die during the first year or is
there a uniform death rate over 5 years? '
‘The procedures described here are designed for
the individual investigator who wants to analyze
carefully the survival experience of a series of
patients either manually or by using a computer.

Patient Information. Both the manual and compu-
ter approaches to survival analysis require record-
ing on a data card, magnetic tape, or a disk, basic
information on the patient, his disease, and out-
come.

For purposes of clarifying the methodology and
principles underlying the actuarial approach, we
shall illustrate the steps in the manual approach to
calculating survival rates. This might be done by
employing a data card such as the one shown in
Figure 2-1 with data fields providing for the follow-
ing information: - :

1. Name or case number
2. Age: completed years of age at time of initiation

of treatment
3. Race and sex

4, Dates of first treatment and of last contact:
month and year

. Survival time (years-months)

. Vital status and presence of disease: reliable
information on presence or absence of cancer
at time of death is highly desirable

7. Diagnosis: site of the tumor, histologic type, and

stage of disease

8. Treatment: brief summary

o i

Observed Survival Rate. The life-table method of
calculating a survival rate, using all the follow-up
information available on the 40 patients under
study, is illustrated in Table 2-2. There are seven
steps necessary in preparing such a table:

1. The number of intervals and the length of each
interval for survival time are chosen. One-year
intervals were chosen for this example. The first
interval is defined as up to but not including 1
year (survival years = 0), the second interval is
surviving 1 year up to but not including 2 years
(survival years = 1), and so on.

2. The patient data are tallied for vital status and
survival time (columns 3 and 4). The sum of the
totals for columns 3 and 4 must equal the total
number of patients alive at the beginning of the
study.

Table 2-2. Calculation of Observed Survival Rate by the Actuarial (Life-Table) Method

NO.

EFFECTIVE

INTERVAL NO. NO. LAST SEEN NO. . - PROP. SURV.
OF LAST ALIVE AT DYING ALIVE EXPOSED PROPORTION PROPORTION FROM IST RX
OBSERVATION BEGINNING DURING DURING TO RISK DYING SURVIVING TO END OF
(YEARS) OF YEAR YEAR ' YEAR OF DYING DURING YEAR  THE YEAR INTERVAL
(O] ) 3) 4 (5) 6) Q] (8)
[ d w r q P cp
0—<1 40 4 0 40.0 0.100 0.900 0.900
1—<2 36 4 0 360 0.111 0.889 0.800
2—<3 32 .3 3 305 0.098 0.902 0.722
3—-<4 26 3 2 25.0 0.120 0.880 0.635
4-<5 21 3 4 19.0 0.158 0.842 0.535
5 or more 14 3 11
Total 20 20
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3. The number of patients alive at the beginning of
each year is entered in column 2 and is obtained
by successive subtraction of patients dying or
last seen alive during the previous year. Thus, of
40 patients alive at start of treatment, that is, at
the beginning of the first year of observation, 4
died during the first year and 36 were alive at
the beginning of the second year.

4. The “effective number exposed to risk of dying”
(column 5) is based on the assumption that
patients last seen alive during any year of
follow-up were, on the average, observed for
one-half of that year. Thus, for the third interval
the “effective number” is 32 — (1/2 X 3) = 30.5
and for the fourth interval it is 26 — (1/2 X 2) =
25.0. This is equivalent to person-years at risk.

5. The proportion dying during any year (column
6) is found by dividing the entry in column 3 by
the entry in column 5. Thus, for the first inter-
val, the proportion dying is 4 + 40 = 0.100 and
for the second interval it is 4 <+ 36 = 0.111.

6. The proportion surviving the year (column 7),
that is, the observed annual survival rate, is
obtained by subtracting the proportion dying
(column 6) from 1,000. ‘

7. The proportion surviving from first treatment to
the end of each year (column 8), that is, the
observed cumulative survival rate, is the prod-
uct of the annual survival rates for the given
year and all preceding years. For example, for
the fifth interval the proportion 0535 is the
product of all entries in column 7 from the first
through the fifth years.

The 5-year survival rate calculated by the life-
table method is 0.535 or 54%. In this instance, the
calculation obtained by using the information avail-
able on all 40 patients agrees well with the rate
(52%) based on the 27 patients eligible for inclusion
in the calculation by the direct method. Such close
agreement by the two methods usually will not
occur when patients are excluded from the calcu-
lation of a survival rate by the direct method. In
such instances, the life-table method is more reli-
able because it is based on more information.

The cumulative rates in column 8 may be used
to plot a survival curve and therefore provide a
pictorial description of the survival pattern as
shown in Figure 2-2. In Figure 2-3, the survival
pattern for patients with colon cancer (based on a
large series) is compared with the patterns for
cancer of the lung and melanoma of the skin for a
10-year period of observation.

The same set of survival rates was plotted in Fig-
ure 2-4 using a logarithmic scale, which provides a
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Fig. 2-2. Survival curve for 40 Stage II colon cancer
patients

pictorial representation of changes in the rate at
which patients died—a steep slope indicates a high
rate, a shallow slope indicates a low rate. For each
disease group, the death rate slowed appreciably
after the third year and the slope of each curve
became shallower. However, it is clear from Figure
2-4 that patients with lung cancer were dying at a
greater rate from the third through the tenth years
than patients with cancer of the colon or with mel-
anoma. In contrast, examination of Figure 2-3
might lead one to the erroneous conclusion that
beyond the third year, lung cancer patients died at
a lower rate. This is because Figure 2-3 portrays
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Fig. 2-3. Survival curves for patients with melanoma,
colon cancer, and lung cancer: arithmetic scale. (Data
from End-Results Group: End Results in Cancer, Report
No. 4, DHEW Publication NIH 73-272. Bethesda, MD,
National Cancer Institute, 1972)

absolute changes, while Figure 2-4 provides a true
picture of relative changes.

Adjusted Survival Rate. The observed survival rate
described above accounts for all deaths, regardless
of cause. Although this is a true reflection of total
mortality in the patient group, we-are frequently
interested in describing mortality attributable to
the disease under study. The adjusted survival rate
is the proportion of the initial patient group that
escaped death due to cancer if all other causes of
death were not operating. Examination of Table
2-1 reveals that in seven instances colon cancer
was not present at time of death (patients 2, 9, 14,
15, 16, 20, and 33). All of these deaths occurred
within the first 5 years of follow-up and thus influ-
enced the 5-year observed survival rate calculated
in Table 2-2.

100§

—
—
——
_——

.~
-~

.~
-
-

Colon (10,461pt)

10
Lung (22,585pt)

Percent surviving

LU

S N T T T T T T Y O

012345678910

Years after treatment

Fig. 2-4. Survival curves for patients with melanoma,
colon cancer, and lung cancer: logarithmic scale. (Data
from End-Results Group: End Results in Cancer, Report
No. 4, DHEW Publication NIH 73-272. Bethesda, MD,
National Cancer Institute, 1972)

Whenever reliable information on cause of death
is available, an adjustment can be made for deaths
due to causes other than the disease under study.
The procedure is shown in Table 2-3. Observed
deaths are recorded as “with disease” (column 3a)
or “without disease” (column 3b). Patients who
died without disease are treated in the same
manner as patients “last seen alive during year”
(column 4), that is, both groups are withdrawn
from the risk of dying from colon cancer. Thus, “the
effective number exposed to risk of dying” (from
colon cancer) in the third year of observation is
32—-(1/2[2 +3]) =295.

The 5-year adjusted survival rate is 69% com-
pared to an observed rate of 54%. The adjusted rate
indicates that 69% of patients with colon cancer
escaped the risk of death from colon cancer for 5
years after treatment.

Table 2-3. Calculation of Adjusted Survival Rate

NO. DYING
DURING YEAR
INTERVAL OF  NO. ALIVE AT NO. LAST EFFECTIVE NO. PROPORTION  PROPORTION  CUMULATIVE
LAST BEGINNING WITH  WITHOUT  SEEN ALIVE EXPOSEDTO  DYING DURING SURVIVING TO PROPORTION
OBSERVATION OF YEAR DISEASE DISEASE DURING YEAR RISK OF DYING YEAR END OF YEAR  SURVIVING
n ) (3a) (3b) “ (5) 6) (@] (8)
Years
1 40 3 1 0 395 076 .924 924
2 36 2 2 0 35 057 .943 871
3 32 1 2 3 29.5 034 966 .842
4 26 2 1 2 245 .082 918 773
5 21 2 1 4 185 .108 .892 .689
=6 14 3 N 1
Total 13 7 20
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Use of the adjusted rate is particularly important
in comparing patient groups that may differ with
respect to factors such as sex, age, race, and socio-
economic status. Of the 40 patients listed in Table
2-1, 18 are males and 22 are females. The observed
survival curves are plotted in the upper part of
Figure 2-5. There is an apparent difference in sur-
vival between male and female patients. However,
4 of the 9 males who died during the first 5 years
of observation had no evidence of colon cancer at
time of death. Colon cancer was present at time of
death in 5 of the 8 females who died. The effect of

females
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Fig. 2-5. Comparison of survival curves (logarithmic
scale) for males and females with colon cancer: observed

" and adjusted survival rates
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the adjustment for cause of death is shown in the
lower portion of Figure 2-5. The survival curve for
males is now very close to that for females. The
5-year adjusted survival rate is 66% for males and
71% for females. The corresponding observed rates
are 48% and 59%, a much larger difference.

Relative Survival Rates. Information on cause of
death is sometimes unavailable or unreliable. Under
such circumstances, it is not possible to compute
an adjusted survival rate. However, it is possible to
account for differences among patient groups in
“normal mortality expectation,” that is, differences
in the risk of dying from causes other than the dis-
ease under study. This can be done by means of
the relative survival rate, which is the ratio of the
observed survival rate to the expected rate for a
group of people in the general population similar
to the patient group with respect to race, sex, age,
and calendar period of observation.

Table 2-4 provides 5-year expected survival prob-
abilities for white males and females in the United
States, based on mortality experience in calen-
dar years 1950, 1955, 1960, 1965, 1970, 1975, and
1980. The appropriate probability, depending on
the sex and age of the patient and the calendar
year of entry to observation, is taken from this
table and entered in the lower portion of the
patient data card (Figure 2-1). Thus, for example,
for patient 3 (Table 2-1), who is a 63-year-old man
with a 1975 date of entry, the 5-year expected sur-
vival probability is 0.834. For patient 17, a 56-year-
old woman who entered observation in 1978, the
expected survival probability is 0.966. Thus, for the
hypothetical group of patients in Table 2-1, the
average expected 5-year survival probability is the
sum of the individual expected probabilities (31.241)
divided by the number of patients (40), and equals
0.781. The ratio of the observed (0.535) to the
expected (0.781) survival rate is 0.685 or 69%. This
is the relative rate and in this instance is identical
with the adjusted rate.

Although in this illustration 5-year results were
used to depict the relative survival rate calculation,
it is conventional to calculate relative survival
rates for each interval and cumulatively for suc-
cessive follow-up intervals. For detailed analysis,
one must consult more extensive expected rate
tables and more explicit methodology (see bibliog-
raphy entry 8). In publishing relative survival rates,
it is important to report the method used for calcu-
lation and the source of expected rates.

In Figure 2-6, comparison is made between the
survival curves based on the observed, adjusted,
and relative rates on a logarithmic scale. It can be
seen that the values along the adjusted and relative
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Table 2-4. Expected Probabilities for Surviving Five Years for U.S. Whites:
1950, 1955, 1960, 1965, 1970, 1975 and 1980

AGE IN YEARS
(INCLUSIVE 1950 1955 1960 1965 1970 1975 1980
RANGE) (1948-1952)  (1953-1957)  (1958-1962)  (1963-1967)  (1968-1972)  (1973-197T)  (1978-1982)
Male
<1 0.964 0.969 0.970 0.972 0.977 0.981 0.985
1 and 2 0.995 0.996 0.996 0.996 0.996 0.997 0.997
53-7 0.997 0.997 0.998 0.998 0.998 0.998 0.998
10 (8-12) 0.997 0.997 0.997 0.998 0.998 0.998 0.998
15 (13-17) 0.993 0.994 0.994 0.994 0.993 0.993 0.993
20 (18-22). .. 0991 0.991 0.992 0.991 0.990 0.991 0.991
25 (23-27) 0.992 0.992 0.992 0.992 0.992 0.992 0.991
30 (28-32) 0.991 0.991 0.991 0.991 0.991 0.992 0.992
35 (33-37) 0.986 0.987 0.988 0.987 0.987 0.989 0.990
40 (38-42) 0.978 0.979 0.980 0.980 0.979 0.982 0.984
45 (43-47) 0.963 0.965 0.966 0.966 0.967 -0.970 0974
50 (48-52) 0.942 0.944 0.943 0.944 0.947 0.952 0.958
55 (53-57) 0912 0.916 0.915 0913 0.915 0.926 0.934
60 (58-62) 0.869 0.873 0.872 0.873 0.873 0.884 0.898
65 (63-67) 0814 0.815 0.815 0.813 0.816 0.834 0.848
70 (68-72) 0.741 0.746 0.745 0.741 0.745 0.759 0.777
75 (73-77) 0.633 0.642 0.650 0.649 0.642 0.658 0.687
80 (78-82) 0.499 0.504 0.509 0.520 0.523 0.547 0.565
=85 (83+) 0.350 0.349 0.349 0.350 0.379 0.421 0.426
Female
<1 0.972 0.976 0.977 0.979 0.982 0.985 0.988
1 and 2 0.996 0.997 0.997 0.997 0.997 0.997 0.998
53-7) 0.998 0.998 0.998 0.998 0.998 0.999 0.999
10 (8-12) 0.998 0.998 0.999 0.999 0.999 © 0.999 0.999
15 (13-17) 0.997 0.997 0.998 0.998 0.997 0.997 0.998
20 (18-22) 0.996 0.997 0.997 0.997 0.997 0.997 0.997
25 (23-27) 0.996 0.996 0.996 0.997 0.996 0.997 0.997
30 (28-32) 0.994 0.995 0.995 0.995 0.995 0.996 0.996
35 (33-37) 0.991 0.992 0.993 0.993 0.993 0.994 0.995
40 (38-42) 0.987 0.988 0.988 0.988 0.988 0.990 0.991
45 (43-47) 0.980 0.982 0.982 0.982 0.982 0.984 0.986
50 (48-52) 0.969 0.972 0.972 0.972 0.973 0.975 0.978
55 (§3-57) 0.953 0.959 0.960 0.959 0.960 0.963 0.966
60 (58-62) 0.925 0.934 0.937 0.939 0.941 0.944 0.948
65 (63-67) 0.883 0.890 0.900 10901 0.908 0.920 0.922
70 (68-72) 0.816 0.832 0.841 0.846 0.854 0.869 0.879
75 (73-77) 0.708 0.727 0.746 0.754 0.761 0.784 0.812
.80 (78-82) 0.558 0.580 0.592 0.611 0.633 0.672 0.695
=85 (83+) 0.406 0.394 0.400 0.405 0.472 0.512 0.542

(Demographic Analysis Section, National Cancer Institute, Bethesda, Maryland)

~ All patients

— Observed survival rates
----- Relative survival rates
-~ — — Adjusted survival rates

Percent surviving
5§ 38 8
)

Fig. 2-6. Comparison of survival curves based on ob-
served, adjusted, and relative rates (logarithmic scale)

survival curves are not always identical. In prac-
tice, if the series is not too small and the patients
are roughly representative of the population of the
United States (taking race, sex, and age into ac-
count), the relative survival rate provides a useful
estimate of the probability of escaping death from
the specific cancer under study. However, if reli-
able information on cause of death is available, it
is preferable to use the adjusted rate. This is par-
ticularly true if the series is small or if the patients
are largely drawn from a particular soc1oeconom1c
segment of the population.

In reporting on patient survival, the spec1f1c
method used in calculating the rates must be indi-

cated. The different types of rates described above
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Table 2-5. Exémple of Kaplan-Meier Survival Calculations

PROPORTION PROPORTION SURWVAL

TIME
(MONTHS) ALIVE DIED WITHDRAWN DYING SURVIVING 'RATE
1 5 1 0 0.200 0.800 0.800

4 4 1 0 0.250 0.750 0.600

7 3 1 0 0333 0.667 0.400

10 2 1 0 0.500 0.500 0.200

19 1 1 0 1.000 0.000 0.000

are all useful, but rates computed by different
methods are not directly comparable with each
other. Thus, in comparing the survival of different
patient groups, rates must be computed by the
same method.

Calculation by the Kaplan-Meier Method. Another
method of survival analysis that is widely used and
for which computer programs are easily available
is the Kaplan Meier method (see bibliography entry
13). It is similar to the life-table method but also
provides for calculating the proportion surviving to
each point in time that a death occurs. The life-
table and Kaplan-Meier methods give identical
results in the absence of withdrawals.

As a simple introduction to Kaplan-Meier, con-
sider five patients who died at 1, 4, 7, 10, and 19
months, respectively. The first survival proportion
is calculated at 1 month, the time of the first death.
Since 4 of the 5-patients-survived beyond that
point, the resulting proportion surviving to that
time is 4 out of 5 or 0.80. Similarly at 4 months, the
time of the second death, 3 out of the 4 (0.75) who
survived the first month are still alive after 4
months. Thus, the cumulative 4-month survival
rate is 0.80 X 0.75 = 0.60. The third interval of
interest is from 4 to 7 months, the time of the third
death. For the interval, the proportion surviving is
2/3 (0.67). Also from 7 to 10 months, the next
interval of interest, the proportion surviving is 1/2
(0.50). Considering the last interval, 10 to 19 months,
the proportion surviving is 0/1 (0.00). This is shown
in Table 2-5. The 6-month and 1-year survival rates
are 60% and 20%, respectively. This is because until
a death occurs, the survival proportion last calcu-
lated remains in effect. This survival pattern is
shown in Figure 2-7. Note that the survival curve
proceeds in steps rather than as a sloped line.

In contrast to the life-table method, if a patient
had been lost or withdrawn during an interval (e.g,
interval 5), that person’s experience would have
been included to the end of the last completed

interval (ending at 4 months) and not entered into -

any of the subsequent calculations.:

‘The Kaplan-Meier method applied to the data for :

our series of 40 stage II colon cancer cases (Table

2-1) is shown in Table 2-6. The 5-year survival rate
is 0.529, which is very similar to the rate of 0.535
found by the life-table method. Figure 2-8 shows
the comparison of survival curves based on life-
table and Kaplan-Meier calculations on this series
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Fig. 2-7. Observed survival for five patients (data from
Table 2-5), Kaplan-Meier method
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Table 2-6. Calculation of Observed Survival by the Kaplan-Meier
Method: 40 Stage II Colon Cancer Patients

TIME ENTERED PROPORTION PROPORTION SURVIVAL
(MONTHS) ALIVE DIED WITHDRAWN DYING SURVIVING RATE
1 40 1 0 0.025 0975 0975
3 39 1 0 0.026 0974 0.950
8 38 1 0 0.026 0974 0.925
10 37 1 0 . 0.027 0973 0.900
13 36 1 0 0.028 0972 0.875
16 35 1 0 0.029 0971 0.849
19 34 1 0 0.029 0971 0.825
23 33 1 0 0.030 0970 0.800
27 32 1 0 0.031 0.969 0.775
29 31 1 0 0.032 0.968 0.750
3] 30 0 1
34 29 0 1
35 - 28 1 1 0.036 0.964 0.723
36 26 1 0 0.038 0962 0.696
37 25 0 1
40 24 0 1 '
46 - 23 1 0 0.043 0957 0.666
47 22 1 0 0.045 0.955 0.636
48 21 0 1
51 20 0 - 1
52 19 1 1 0.053 0.947 0.602
53 17 1 0 0.059 0.941 0.567
55 16 0 1
56 15 1 0 0.067 0933 0.529
=60 3 1

of 40 colon cancer patients. An adjusted rate can
be calculated by the Kaplan-Meier method by
handling noncancer deaths and withdrawals in a
manner similar to that illustrated above for the
life-table method.

A relative survival rate can also be calculated by
using the observed rate derived by the Kaplan-
Meier method and dividing it by the expected rate,
as was done for the life-table method. .

STANDARD ERROR OF
A SURVIVAL RATE

A survival rate describes the experience of the spe-
cific group of patients from which it is computed.
These results are frequently used to generalize to a
larger population. The existence of population
values is postulated and these values are estimated
from the group under study, which thus represents -
a sample from the larger population. If a survival
rate were calculated from a second sample taken
from the same population, it is unlikely that the
results would be exactly the same. The difference
between the two results is called the sampling
vdrigtion (chance variation or sampling error). The
standard error is a measure of the extent to which
sampling variation influences the computed sur-
vival rate. In repeated observations under the same
conditions, the true or population survival rate will

lie within the range of two standard errors on either
side of the computed rate about 95 times in 100.
This range is called the 95% confidence interval.

When the observed survival rate has been com-
puted by the direct method, the standard error is
computed from the formula

in which CP is the survival rate and n is the
number of patients at risk of death. In the illustra-
tion of the direct method, a 5-year survival rate of
52% (or p = 0.52) was obtained based on the experi-
ence of 27 patients.

~ Thus, the standard error is equal to 0.096 (square
root of [0.52 X 0.48 = 27]). To obtain the 95% con-
fidence interval, twice the standard error (0.19) is
subtracted from and then added to the survival
rate. This means that the chances are about 95 in
100 that the true 5-year rate is between 0. 33 and
0.71 for our example.

Standard Error of the Actuarial Survival Rate. To
calculate the standard error of the 5-year survival
rate when the actuarial method is used (see bibli-
ography entries 6, 14, 16), two columns of figures
may be added to Table 2-2 as shown in Table 2-7.
The first additional column (column 9) is obtained
by subtracting the values in column 3 from the
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Fig. 2-8. Observed survival for life-table method versus Kapla.n—Meié.r‘r’nethod
calculations: 40 Stage II colon cancer patients

Table 2-7. Calculation of Standard Error of Survival Rate by Actuarial (Life-Table) Method

PEo ;- NO. - EFFECTIVE
INTERVAL NO. NO. LAST SEEN NO. . ’ PROP. SURYV. N
OF LAST ALIVE AT DYING ALIVE - EXPOSED PROPORTION PROPORTION FROM ISTRX  ENTRY (5) ENTRY (6)
OBSERVATION BEGINNING DURING DURING TO RISK DYING SURVIVING TO END OF * MINUS DIVIDED BY
(YEARS) OF YEAR YEAR YEAR OF DYING DURING YEAR THE YEAR INTERVAL ENTRY 3) ENTRY (9) }
(1) (2) 3) 4 N )] 6) . (Y] (8) 9) (10)
| d w r q p CP : .
0—<1 40 4 0 400 0.100 0900 0900 360 0028
1 —<2 36 4 0 360" 0.111 0.889 0.800 320 10035
2—-<3 32 3 3 305 0.098 0902 0722 275 - .0036
3—_<4 26 3 2 250. 0.120 0.880 0635 220 0055
4—_<s5 31 3 4 190 0.158 0.842 0535 16.0 0099
-5ormore —-—-14- - ... 3. .11 . o T L L T
Total - 20 20 ‘ ; 0.0253

Stand.lrd Error of 5-Year Survival Rate = 5-Year Survival Rate X \/Total of Column (10) ‘
= 0.535 X V0.0253 = 0.535 X 0.1591 = 0.085
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values in column 5 of Table 2-2. The last column
needed (column 10) is obtained by dividing the
entries in column 6 by the corresponding figures in
column 9. The sum of the figures in column 10 is
also entered into the table and in this example
equals 0.0253.

The standard error of the 5-year survival rate by
the actuarial method is the calculated 5-year sur-
vival rate multiplied by the square root of the total
of the entries in column 10 of Table 2-5, that is,
0.535 X V0.0253 = 0.085. The approximate 95%
confidence interval for the population 5-year sur-
vival rate is found, as shown earlier for the direct
method, by adding and subtracting two times the
standard error to and from the 5-year survival rate
that has been calculated, that is, 0.535 plus and
minus (2 X 0.085), which gives an interval from
0.36 to 0.70.

If the above computations seem to be too in-
volved, an approximation to the standard error of
the actuarial survival rate may be quickly obtained
from published tables prepared by Ederer (see bib-
liography entry 7).

It is noteworthy that the standard error of the
survival rate obtained by the actuarial method is
smaller than the standard error of the survival rate
calculated by the direct method (0.085 versus
0.096). This difference reflects the advantage in
terms of statistical precision of using all available
information, that is, including information on pa-
tients under observation for less than 5 years. The
issue is discussed in detail by Cutler in bibliog-
raphy entry 6. '

The standard error of a survival rate obtained by
the Kaplan-Meier method may be calculated as
shown in bibliography entry 13.

Standard Error of Relative Survival Rate. The
standard error of the relative survival rate is easily
obtained by dividing the standard error of the
observed survival rate (obtained by either the
direct or actuarial method) by the expected survi-
val rate. To illustrate these calculations, consider
results for the 40 Stage II colon cancer patients: the
expected 5-year survival rate was 0.781; the stan-
dard error of the observed survival rate was 0.085.
Therefore, in this example the standard error of
the 5-year relative survival rate is:

Standard error of
observed rate _0.085

Expected survival rate =~ 0.781 =0.109

The 95% confidence limits of the 5-year relative
survival rate are therefore:

0.69 £ 2 (0.109) = 047, 0.91

Comparison of Survival Rates in Two Patient
Groups. In comparing survival rates of two patient
groups, the statistical significance of the observed
difference is of interest. The essential question is:
What is the probability that the observed differ-
ence may have occurred by chance? The standard
error of the survival rate provides a simple means
for appraising this question. If the 95% confidence
intervals of two survival rates do not overlap, the
observed difference would be customarily consid-
ered as statistically significant, that is, unlikely to
be due to chance.

Standard statistical texts describe the z-test,
which provides a numeric estimate of the probabil-
ity that a difference as large as that observed
would have occurred if only chance were operat-
ing. The statistic z is calculated by the formula

_ |CP, —CPy|
Z =
vV (SE,)? + (SE,)>

in which

1. CP, is the survival rate for group 1

2. CP, is the survival rate for group 2

3. |CP, — CP,| is the absolute value of the differ-
ence (ie, the magnitude of the difference,
whether positive or negative)

SE, is the standard error of CP,

SE; is the standard error of CP,

o s

If z = 1.96, the probability that a difference as
large as that observed occurred by chance is < 5%.
If z = 2.56, the probability is < 1%. It is conven-
tional in most (but not all) applications to regard as
statistically significant a difference that would
occur by chance with a probability of 5% or less.

For example, let us apply the z-test to the differ-
ence in observed 5-year survival rates by the actu-
arial method for the 18 males and 22 females
among the 40 colon cancer patients, that is, let us
test whether there is a statistically significant dif-
ference in survival of the males with colon cancer
compared with the females.

Designate the 5-year survival rate for males by
CP, and for females by CP,. We find CP, = 0.475
and CP, = 0.591. Employing the method shown in
Table 2-5, SE; = 0.122 and SE, = 0.116.

Then

_ ]0475—-0.591] _ 0.116 _
z= = =
V 01222 + 0.1162  0.168
The calculated z value is smaller than 1.96 and
therefore not statistically significant at the 5% level.

This result indicates that for a study of this size (18
males and 22 females) the difference in CPs (0.475

0.69
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versus 0.591) is not large enough for us to reject
chance or sampling variation as the cause.

In a study with more patients, the same size dif-
ference in survival rates as seen here would be less
likely to be due to chance and might be statistically
significant, that is, z might equal or exceed 1.96. In
order for this to come about, the value of the
denominator in the equation for z would have to
decrease in value. The denominator,

VBE) + (SE)

is called the standard error of the difference in

rates and tends to become smaller as study size*

increases. It should also be noted that superior
survival of females with colon cancer compared
with males has been observed in large series of
patients with resultant significant z values.

Great care must be exercised in the interpreta-
tion of tests of statistical significance. For example,
if differences exist in the patient and disease char-
acteristics of two treatment groups, a statistically
significant difference in survival results may pri-
marily reflect differences in the two patient series
rather than differences in efficacy of the treatment
regimens. The more definitive approach to therapy
evaluation requires a randomized clinical trial that
helps to ensure comparability of the two treatment
groups and their disease.

The methods of survival analysis presented in
this chapter are appropriate for a single group of
patients or may be applied to subgroups derived
by cross-classifying patients with respect to several
variables of interest. Multivariate models, although
beyond the scope of this chapter, have now been
extensively used to assess the relationship to survi-
val time of a number of variables simultaneously.
One of the most frequently used is the Cox propor-
tional hazards model (see bibliography entry 5).
Bibliography entry 12 is an excellent source for
additional information on multivariate survival
‘analysis.
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STAGING OF CANCER
AT SPECIFIC
ANATOMIC SITES




Lip and
Oral Cavity

HEAD AND
NECK SITES

Cancers of the head and neck may arise on all lining mem-
branes of the upper aerodigestive tract. The T classifications
indicating the extent of the primary tumor are generally sim-
ilar but differ in specific details for each site because of ana-
tomic considerations. The N classification for cervical lymph
node metastasis is uniform for all sites. The staging systems
presented in this section are all clinical staging, based on the
best possible estimate of the extent of the disease before first
treatment. Although pathologic classification is possible, it is
of less practical importance in the management of these
tumors. However, when surgical treatment is carried out,
cancer of the head and neck can be staged (pathologic stage)
during this period of management using all information
available from the resected specimen and from before
treatment.

In reviewing these staging systems, task forces from the
UICC and the AJCC made minor changes in the T classifica-
tions formerly in use. It was felt necessary, however, to make
several major changes in the previous N classifications of
cervical node metastasis. Bilateral cervical node metastases
previously classified as N3 by the AJCC. were changed to N2
as suggested by the UICC in view of their somewhat more
favorable prognosis with current therapy. The term fixed,
previously applied to cervical nodes in the N3 category by
the UICC, was abandoned because the degree of fixation
varies and is prone to subjective interpretation by different
observers. It was replaced by the AJCC definition of N3 as a
node 6 cm or more in greatest diameter. This is an objective
measurement and most nodes this size would formerly have
been considered fixed.

This section presents the staging classification for four
major head and neck sites: the oral cavity, the pharynx
(nasopharynx, oropharynx, hypopharynx), the larynx, and the
paranasal sinuses.
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ANATOMY

Primary Site. The oral cavity extends from the
skin-vermilion junction of the lips to the junction
of the hard and soft palate above and to the line of
circumvallate papillae below and is divided into
the following specific areas:

Lip (ICD-O 140). The lip begins at the junction of
the vermilion border with the skin and includes
only the vermilion surface or that portion of the lip
that comes into contact with the opposing lip. It is
well defined into an upper and lower lip joined at
the commissures of the mouth.

Buccal Mucosa (ICD-O 145.0). This includes all the
membrane lining of the inner surface of the cheeks
and lips from the line of contact of the opposing
lips to the line of attachment of mucosa of the
alveolar ridge (upper and lower) and pterygoman-
dibular raphe.

Lower Alveolar Ridge (ICD-O 143.1). This ridge in-
cludes the alveolar process of the mandible and its
covering mucosa, which extends from the line of
attachment of mucosa in the buccal gutter to the
line of free mucosa of the floor of the mouth. Pos-
teriorly it extends to the ascending ramus of the
mandible.

Upper Alveolar Ridge (ICD-O 143.0). The upper
ridge is the alveolar process of the maxilla and its
covering mucosa, which extends from the line of
attachment of mucosa in the upper gingival buccal
gutter to the junction of the hard palate. Its poste-
rior margin is the upper end of the pterygopalatine
arch.

- Retromolar Gingiva (Retromolar Trigone) (ICD-O
145.6). This is the attached mucosa overlying the
ascending ramus of the mandible from the level of
the posterior surface of the last molar tooth to the
apex superiorly, adjacent to the tuberosity of the
maxilla.

Floor of the Mouth (ICD-O 144). This is a semilunar
space over the myelohyoid and hyoglossus muscles,
extending from the inner surface of the lower
alveolar ridge to the undersurface of the tongue.
Its posterior boundary is the base of the anterior
pillar of the tonsil. It is divided into two sides by
the frenulum of the tongue and contains the ostia
of the submaxillary and sublingual salivary glands.

Hard Palate (ICD-O 145.2). This is the semilunar
area between the upper alveolar ridge and the
mucous membrane covering the palatine process
of the maxillary palatine bones. It extends from the
inner surface of the superior alveolar ridge to the
posterior edge of the palatine bone.
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Anterior Two Thirds of the Tongue (Oral Tongue)
(ICD-O 141.1-141.4). This is a freely mobile portion
of the tongue that extends anteriorly from the line
of circumvallate papillae to the undersurface of
the tongue at the junction of the floor of the
mouth. It is composed of four areas: the tip, the
lateral borders, the dorsum, and the undersurface
(nonvillous surface of the tongue). The undersur-
face of the tongue is considered as a separate
category by the World Health Organization (WHO)
(ICD-0O 141.3).

Regional Lymph Nodes. The main routes of drain-
age are into the first station cervical lymph nodes,
which are the jugulodigastric, jugulo-omohyoid,
upper deep cervical, lower deep cervical, and sub-
maxillary and submental lymph nodes. Some pri-
mary sites drain bilaterally.

- In clinical evaluation, the actual size of the nodal
mass should be measured, and allowance should
be made for intervening soft tissues. It is recog-
nized that most masses over 3 cm in diameter are
not single nodes but are confluent nodes or tumor
in soft tissues of the neck. There are three stages of
clinically positive nodes: N1, N2, and N3. The use of
subgroups a, b, and ¢ is not required but is
recommended. Midline nodes are considered
homolateral nodes.

Metastatic Sites. Distant spread to the lungs is
common; skeletal or hepatic metastases occur less
often. Mediastinal lymph node metastases are con-
sidered distant metastases.

RULES FOR CLASSIFICATION

Clinical Staging. The assessment of the primary
tumor is based upon inspection and palpation of
the oral cavity and neck. Additional studies may
include plain, tomographic, and contrast roentgen-
ograms, particularly evaluating bone invasion of

“the mandible or upper alveoli Examinations for

distant metastases include chest film, blood chem-
istries, blood count, and other routine studies as
indicated. The tumor must be confirmed histologi-
cally. All clinical and pathologic data available
prior to first definitive treatment may be used for
clinical staging.

Pathologic Staging. Complete resection of the pri-
mary site, radical nodal dissections, and pathologic
examination of the resected specimens allow the
use of this designation. Specimens that are resected
after radiation or chemotherapy need to be espe-
cially noted.




Lip and Oral Cavity

DEFINITION OF TNM

Primary Tumor (T)

TX Primary tumor cannot be as-
sessed

TO No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor 2 cm or less in greatest di-
mension

T2 Tumor more than 2 cm but not
more than 4 cm in greatest di-
mension

T3 Tumor more than 4 cm in great-
est dimension

T4 (lip) Tumor invades adjacent struc-

tures (e.g, through cortical
bone, tongue, skin of neck)

T4 (oral cavity) Tumor invades adjacent struc-
tures (e.g, through cortical
bone, into deep [extrinsic] mus-
cle of tongue, maxillary sinus,
skin)

Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Metastasis in a single ipsilateral lymph node,
3 cm or less in greatest dimension
N2 Metastasis in a single ipsilateral lymph node,
more than 3 cm but not more than 6 cm in
greatest dimension; or in multiple ipsilateral
lymph nodes, none more than 6 cm in great-
est dimension; or in bilateral or contralateral
lymph nodes, none more than 6 cm in great-
est dimension
N2a Metastasis in single ipsilateral lymph node
more than 3 cm but not more than
6 cm in greatest dimension
N2b Metastasis in multiple ipsilateral lymph
nodes, none more than 6 cm in great-
est dimension
N2c Metastasis in bilateral or contralateral
lymph nodes, none more than 6 cm in
greatest dimension
N3 Metastasis in a lymph node more than 6 cm in
greatest dimension

Distant Metastasis (M)

MX Presence of distant metastasis cannot be as-
sessed

MO No distant metastasis

M1 Distant metastasis

STAGE GROUPING

Stage 0 Tis NO MO
Stagel TI NO MO
StageI T2 NO MO
Stage I T3 NO MO
Tl N1 MO

T2 N1 MO

T3 N1 MO

Stage IV T4 NO, N1 MO

Any T N2,N3 MO
Any T AnyN Ml

DIFFERENCES BETWEEN
THE 2ND AND 3RD EDITIONS

The definition of T4 has been made more specific
for lip and oral cavity. The definitions of N2 and

- N3 have been modified.

HISTOPATHOLOGIC TYPE

The predominant cancer is squamous cell carci-
noma; pathologic diagnosis is required to use this
classification. Tumor grading is recommended us-
ing Broders’ classification. Other tumors of glandu-
lar epithelium, odontogenic apparatus, lymphoid
tissue, soft tissue, and bone and cartilage origin
require special consideration and are not to be
included. Reference to the WHO nomenclature is
recommended. Although the grade of the tumor
does not enter into staging of the tumor, it should
be recorded.

HISTOPATHOLOGIC GRADE (G)

GX Grade cannot be assessed

G1 Well differentiated

G2 Moderately well differentiated
G3 Poorly differentiated

G4 Undifferentiated
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LIP AND ORAL CAVITY

Data Fo

rm for Cancer Staging

Patient identification

Name
Address

Hospital or clinic number

Sex Race

Age -

Oncology Record

Anatomic

Histologic type

Grade (G)

Date of classification

site of cancer

Institution identification
Hospital or clinic
Address

Chronology of classification
(use separate form for each time staged)
[ ] Clinical (use all data prior to first treatment)
[ ] Pathologic (if definitively resected specimen available)

Definitions

Primary Tumor (T)

[ 1TX
[ 170
[ ] Tis
[ 1Tt
[ 172

[ ]T3
[ 1T4

[ 1T4

Primary tumor cannot be assessed

No evidence of primary tumor

Carcinoma in situ

Tumor 2 cm or less in greatest dimension

Tumor more than 2 cm but not more than 4 cm in
greatest dimension

Tumor more than 4 cm in greatest dimension

(lip) Tumor invades adjacent structures, e.g., through
cortical bone, tongue, skin of neck '

(oral cavity) Tumor invades adjacent structures, e.g.,
through cortical bone, into deep (extrinsic) muscle of
tongue, maxiilary sinus, skin

Lymph Node (N)

[ ] NX
[ 1NO
[ ] Nt

[ 1 N2

Regional lymph nodes cannot be assessed

No regional tymph node metastasis

Metastasis in a single ipsilateral lymph node, 3 cm or
less in greatest dimension

Metastasis in a single ipsilateral lymph node, more
than 3 ¢m but not more than 6 cm in greatest dimen-
sion, or muitiple ipsilateral lymph nodes, none more
than 6 cm in greatest dimension, or bilateral or con-
tralateral lymph nodes, none more than 6 cm in great-
est dimension

[ ] N2a Metastasisina single ipsilateral lymph node more

than 3 cm but not more than 6 cm in greatest di-
mension

{ 1 N2b Metastasis in multiple ipsilateral lymph nodes,

none more than 6 cm in greatest dimension

[ 1 N2c Metastasis in bilateral or contralateral lymph

[ 1N

nodes, none more than 6 cm in greatest dimension
Metastasis in a lymph node more than 6 cm in great-
est dimension

Distant Metastasis (M)

[ 1MX
[ 1 MO
[ I1m

Presence of distant metastasis cannot be assessed
No distant metastasis
Distant metastasis

Location of Tumor

[ 1 Lips: Upper
Lower

Buccal mucosa
Floor of mouth
Oral tongue
Hard palate
Gingivae: Upper

Lower

Retromolar trigone

— ot et e et

Characteristics of Tumor

] Exophytic

Superficial

Moderately infiltrating

Deeply infiltrating

Ulcerated

Extends to or overlies bone
Gross erosion of bone
Radiographic destruction of bone

(
[
(
(
{
(
(
[

— e o et ot

Involvement of Neighboring Regions

[ 1 Tonsillar pillar or soft palate
[ 1 Nasal cavity or antrum

[ ] Nasopharynx

[ 1 Pterygoid muscles

[ 1 Soft tissues or skin of neck

Staged by M.D.
Registrar

Date

31 American Joint Committee on Cancer—1988



Illustrations

v
N
A\
Tumor size: cm

Histopathologic Grade (G)

[ ] GX Grade cannot be assessed

[ 1 G1 Well differentiated

[ 1 G2 Moderately well differentiated
[ 1 G3 Poorly differentiated

[ 1 G4 Undifferentiated

Histopathologic Type

Predominant cancer is squamous cell carcinoma.

Sites of Distant Metastaslis

Pulmonary PUL
Osseous 0SS
Hepatic HEP
Brain BRA
Lymph nodes LYM
Bone marrow MAR
Pleura PLE
Peritoneum PER. -
Skin SKI
Other OTH

Indicate on diagram primary tumor and regional nodes involved.




Pharynx
(including
base of tongue,
soft palate,
and uvula)

ANATOMY

Primary Sites and Subsites. The pharynx (including base of
tongue, soft palate, and uvula) is divided into three regions:
oropharynx; nasopharynx; and hypopharynx. Each region is
further subdivided into specific sites that are summarized as

follows:

Oropharynx (ICD-O 141.0; 145.3; 145.4; 146.1-
146.3; 146.4; 146.6-146.7)

Anterior wall (glosso-epiglottic area)
Tongue posterior to the vallate papillae
(base of tongue or posterior third) (ICD-O 141.0)
Vallecula (ICD-O 146.3)
Lateral wall (ICD-O 146.6)
Tonsil (ICD-O 146.0) .
Tonsillar fossa (ICD-O 146.1) and faucial pillars (ICD-0
146.2)
Glosso-tonsillar sulci (ICD-O 146.2)
Posterior wall (ICD-O 146.7)
Superior wall
Inferior surface of soft palate (ICD-O 145.3)
Uvula (ICD-O 145.4)

Nasopharynx (ICD-O 147)

Postero-superior wall, extends from the level of the junction
of the hard and soft palates to the base of the skull (ICD-O

147.0, 1)
Lateral wall, including the fossa of Rosenmiiller (ICD-O 147.2)

Inferior (anterior) wall, consists of the superior surface of the
soft palate (ICD-O 147.3)

Note: The margin of the choanal orifices, including the
posterior margin of the nasal septum, is included withthe nasal
fossa. :
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Hypopharynx (ICD-O 148)

Pharyngo-esophageal junction (postcricoid area)
(ICD-O 148.0), extends from the level of the
arytenoid cartilages and connecting folds to the
inferior border of the cricoid cartilage

Pyriform sinus (ICD-O 148.1), extends from the
pharyngo-epiglottic fold to the upper end of the
esophagus, bounded laterally by the thyroid
cartilage and medially by the surface of the
aryepiglottic fold (ICD-O 148.2) and the arytenoid
and cricoid cartilages

Posterior pharyngeal wall (ICD-O 148.3), extends
from the level of the floor of the vallecula to the
level of the crico-arytenoid joints

Regional Lymph Nodes. The main routes of drain-
age are into the first station cervical lymph nodes,
which are the jugulodigastric, jugulo-omohyoid,
upper deep cervical, lower deep cervical, and sub-
maxillary and submental lymph nodes. Some pri-
mary sites drain bilaterally.

In clinical evaluation the actual size of the nodal
mass should be measured, and allowance should
be made for intervening soft tissues. It is recog-
nized that most masses over 3 cm in diameter are
not single nodes but are confluent nodes or tumor
in soft tissues of the neck. There are three stages of
clinically positive nodes: N1, N2, and N3. The use of
subgroups a, b, and c¢ is not required but is
recommended. Midline nodes are considered
homolateral nodes.

Metastatic Sites. Distant spread to the lungs is
common; skeletal or hepatic metastases occur less
often. Mediastinal lymph node metastases are con-
sidered distant metastases.

RULES FOR CLASSIFICATION

Clinical Staging. Clinical staging is generally em-
ployed for squamous cell carcinomas of the pharynx
because many of these tumors are treated by non-
surgical methods. Assessment is based primarily on
inspection by indirect mirror examination and by
direct endoscopy. Palpation of sites (when feasible)
and neck nodes is essential. Neurologic evaluation
of all cranial nerves is required. A variety of imag-
ing procedures, including tomograms, CT scans,
and bone scans, are extremely useful in evaluating
the extent of disease, particularly for locally ad-
vanced tumors. The tumor must be confirmed his-
tologically, and any other data obtained by biopsies
may be included.

Pathologic Staging. Pathologic staging requires the
use of all information obtained in clinical staging in
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addition to histologic study of the surgically re-
sected specimen. The surgeon’s evaluation of gross
unresected residual tumor must also be included.

DEFINITION OF TNM
Primary Tumor (T)

TX Primary tumor cannot be assessed
TO No evidence of primary tumor
Tis Carcinoma in situ

Oropharynx

T1 Tumor 2 cm or less in greatest dimension

T2 Tumor more than 2 cm but not more than 4
cm in greatest dimension

T3 Tumor more than 4 cm in greatest dimension

T4 Tumor invades adjacent structures (e.g.,
through cortical bone, soft tissues of neck,
deep (extrinsic) muscle of tongue)

Nasopharynx

T1 Tumor limited to one subsite of nasopharynx
(refer to text page 33)
T2 Tumor invades more than one subsite of
nasopharynx
T3 Tumor invades nasal cavity and/or oro-
pharynx
T4 Tumor invades skull and/or cranial nerve(s)

Hypopharynx

T1 Tumor limited to one subsite of hypopharynx
(refer to text page 34)

T2 Tumor invades more than one subsite of
hypopharynx or an adjacent site, without
fixation of hemilarynx

T3 Tumor invades more than one subsite of
hypopharynx or an adjacent site, with fixa-
tion of hemilarynx

T4 Tumor invades adjacent structures (e.g, carti-
lage or soft tissues of neck)

Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Metastasis in a single ipsilateral lymph node,
3 cm or less in greatest dimension

N2 Metastasis in a single ipsilateral lymph node,
more than 3 cm but not more than 6 cm in
greatest dimension, or in multiple ipsilateral
lymph nodes, none more than 6 cm in
greatest dimension, or in bilateral or con-
tralateral lymph nodes, none more than
6 cm in greatest dimension “
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N2a Metastasis in a single ipsilateral lymph
node more than 3 cm but not more
than 6 cm in greatest dimension

N2b Metastasis in multiple ipsilateral lymph
nodes, none more than 6 cm in great-
est dimension

N2c Metastasis in bilateral or contralateral
lymph nodes, none more than 6 cm
in greatest dimersion

N3 Metastasis in a lymph node more than 6 cm
in greatest dimension

Distant Metastasis (M)

MX Presence of distant metastasis cannot be
assessed

MO No distant metastasis

M1 Distant metastasis

STAGE GROUPING

Stage 0 Tis NO MO
StageI TI NO MO
StagelI T2 NO MO
StageIll T3 NO MO
T1 N1 MO

T2 N1 MO

T3 N1 MO

Stage IV T4 NO, N1 MO

Any T N2,N3 MO
AnyT AnyN Ml

DIFFERENCES BETWEEN
THE 2ND AND 3RD EDITIONS

The T definitions remain the same. The N defini-
tions for N2 and N3 have been modified.

HISTOPATHOLOGIC TYPE

The predominant cancer is squamous cell carci-
noma; pathologic diagnosis is required to use this
classification. Other tumors of glandular epithe-
lium, odontogenic apparatus origin, lymphoid tis-
sue, soft tissue, and bone and cartilage origin
require special consideration and are not to be
included. Reference to the WHO nomenclature is
recommended.

HISTOPATHOLOGIC GRADE (G)

GX Grade cannot be assessed

G1 Well differentiated

G2 Moderately well differentiated
G3 Poorly differentiated

G4 Undifferentiated
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period. Am J Surg 146:429-431, 1983
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raphy of the nasopharynx and related spaces. Radiol-
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PHARYNX (INCLUDING BASE OF TONGUE, SOFT PALATE, AND UVULA)

Data Form for Cancer Staging

Patient |dent|f|cat|on

Name

Address

Hospital or clinic number
Age Sex Race

Oncology Record

Anatomic site of cancer

Histologic type
Grade (G)

Date of classification

Institution identification
Hospital or clinic
Address

Chronology of classification.
{use separate form for each time staged)
[ ] Clinical (use all data prior to first treatment)
[ ] Pathologic (if definitively resected specimen available)

Definitions

Primary Tumor (T)

[ ] TX Primary tumor cannot be assessed
[ ] TO No evidence of primary tumor

[ ] Tis Carcinoma in situ

Oropharynx .

[ 1 T1 Tumor2cm or less in greatest dimension

[ 1 T2 Tumor more than 2 cm but not more than 4 cm in
greatest dimension

[ 1 T3 Tumor more than 4 cm in greatest dlmenswﬁ

[ ] T4 Tumorinvades adjacent structures, e.g., through cor-
tical bone, soft tissues of neck, deep (extrinsic) mus-
cle of tongue

Nasopharynx

[} T1 Tumor limited to one subsite of nasopharynx

[ ] T2 Tumor invades more than one subsite of naso-
pharynx

[ 178 Tumor invades nasal cavity and/or oropharynx

[ ] T4 Tumor invades skull and/or cranial nerve(s)

Hypopharynx

[ 1Tt Tumor limited to one subsite of hypopharynx

[ ] T2 Tumorinvades more than one subsite of hypopharynx
or an adjacent site, without fixation of hemilarynx

[ } T3 Tumor invades more than one subsite of hypopharynx
or an adjacent site, with fixation of hemilarynx
[ 1 T4 Tumor invades adjacent structures, e.g., cartilage or

soft tissues of neck

Lymph Node (N)

[ ] NX Regional lymph nodes cannot be assessed

[ ] NO No regional lymph node metastasis

[ ]} N1 Metastasis in a single ipsilateral lymph node, 3 cm or
less in greatest dimension

[ ] N2 Metastasis in a single ipsilateral lymph node, more

than 3 cm but not more than 6 cm in greatest dimen-
sion, or multiple ipsilateral lymph nodes, none more
than 6 cm in greatest dimension, or bilateral or con-
tralateral lymph nodes, none more than 6 cm in great-
est dimension
[ ] N2a Metastasis in a single ipsilateral iymph node more
than 3 cm but not more than 6 cm in greatest di-
mension

[ 1 N2b Metastasis in multiple ipsilateral lymph nodes,
none more than 6 cm in greatest dimension
[ ] N2c Metastasis in bilateral or contralateral lymph

nodes, nona more than 6 em in greatest dimension

[ ] N3 Metastasis in a lymph node more than 6 cm in
greatest dimension

Distant Metastasis (M)

[ 1 MX Presence of distant metastasis cannot be assessed
[ 1 MO No distant metastasis

[ 1M1

Distant metastasis

Histopathologic Grade (G)

] GX Grade cannot be assessed

} G1  Well differentiated
Moderately well dlfferentlated

] G3 Poorly differentiated
] G4 Undifferentiated

Location of Tumor

Oropharynx

[ 1 Faucial arch

[ ] Tonsiliar fossa, tonsil
[ ] Base of tongue

[ '] Pharyngeal wall

Nasopharynx
[ -} Posterosuperior wall
[ ] Lateral wall

Hypopharynx

[ ) Piriform fossa

[ ] Postcricoid area
[ ] Posterior wail

Staged by —M.D.
Registrar

Date

American Joint Committee on Cancer—1988



lllustrations

Size of primary tumor:

Characteristics of Tumor

[ ] Superficial

[ ] Exophytic

[ ] Moderate infiltration
[ 1 Deep infiltration

Histopathologic Type

Predominant cancer is squamous cell carcinoma.

Postsurgical Resection—Pathologic Residual
Tumor (R)

Does not enter into staging but may be a factor in deciding
further treatment -
[ ] RO No residual tumor
[ 1 R1 Microscopic residual tumor
[ ] R2 Macroscopic residual tumor -
Specify '

Sites of Distant Metastasis

Pulmonary PUL
Osseous OSS
Hepatic HEP

Brain BRA

Lymph nodes LYM
Bone marrow MAR
Pleura PLE
Peritoneum PER

Skin SKI
Other OTH

Regional lymph nodes; illustrate if metastatic.




Larynx

ANATOMY

Primary Site. The following anatomic definition of larynx
allows classification of carcinomas arising in the encom-
passed mucous membranes but excludes cancers arising on
the lateral or posterior pharyngeal wall, pyriform fossa, post-
cricoid area, and the base of tongue.

The anterior limit of the larynx is composed of the anterior
or lingual surface of the suprahyoid epiglottis, the thyrohyoid
membrane, the anterior commissure, and the anterior wall of
the subglottic region, which is composed of the thyroid car-
tilage, the cricothyroid membrane, and the anterior arch of
the cricoid cartilage.

The posterior and lateral limits include the arytenoepiglot-
tic folds, the arytenoid region, the interarytenoid space, and
the posterior surface of the subglottic space, represented by
the mucous membrane covering the cricoid cartilage.

The superolateral limits are composed of the tip and the
lateral borders of the epiglottis.

The inferior limits are made up of the plane passing
through the inferior edge of the cricoid cartilage.

For purposes of this clinical-stage classification, the larynx
is divided into three regions: supraglottis, glottis, and subglot-
tis. The supraglottis is composed of the epiglottis (both its lin-
gual and laryngeal aspects), arytenoepiglottic folds, aryte-
noids, and ventricular bands (false cords). The inferior
boundary of the supraglottis is a horizontal plane passing

‘through the apex of the ventricle. The glottis is composed of

the true vocal cords, including the anterior and posterior
commissures. The lower boundary is the horizontal plane,
1 cm below the apex of the ventricle. The subglottis is the
region extending from the lower boundary of the glottis to
the lower margin of the cricoid cartilage.

The division of the larynx is summarized in the following
table:
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Site Subsite

Supraglottis Ventricular bands (false

(ICD-0 161.1) cords)

Arytenoids

Epiglottis (both lingual
and laryngeal aspects)
Suprahyoid epiglottis
Infrahyoid epiglottis
Arytenoepiglottic folds

True vocal cords includ-
ing anterior and pos-
terior commissures

Subglottis (ICD-O 161.2) Subglottis

Regional Lymph Nodes. The main routes of drain-
age are into the first station cervical lymph nodes,
which are the jugulodigastric, jugulo-omohyoid,
upper deep cervical, lower deep cervical, and sub-
maxillary and submental lymph nodes. Some pri-
mary sites drain bilaterally.

In clinical evaluation the actual size of the nodal
mass should be measured, and allowance should
be made for intervening soft tissues. It is recog-
nized that most masses over 3 cm in diameter are
not single nodes but are confluent nodes or tumor
in soft tissues of the neck. There are three stages of
clinically positive nodes: N1, N2, and N3. The use of
subgroups a, b, and c¢ is not required but is
recommended. Midline nodes are considered
homolateral nodes.

Glottis (ICD-O 161.0)

Metastatic Sites. Distant spread to the lungs is
common; skeletal or hepatic metastases occur less
often. Mediastinal lymph node metastases are con-
sidered distant metastases.

RULES FOR CLASSIFICATION

Clinical Staging. The assessment of the larynx is
accomplished primarily by inspection, using both
indirect mirror examination and direct laryngo-
scopy. A variety of imaging procedures are valuable
in evaluating the extent of disease, particularly for
advanced tumors. These include laryngeal tomo-
grams, CT scans, and MRI scans. Diagnostic ultra-
sound may help detect destruction of laryngeal
cartilages. Palpation of neck nodes to evaluate
laryngeal fremitus is essential. The tumor must be
confirmed histologically, and any other data ob-
tained by biopsies may be included.

Pathologic Staging. All information used in clinical
staging and in histologic studies of the surgically
resected specimen is used for pathologic staging.
The surgeon’s evaluation of gross unresected re-
sidual tumor must also be included.

MANUAL FOR STAGING OF CANCER

DEFINITION OF TNM

Primary Tumor (T)
TX Primary tumor cannot be assessed

TO No evidence of primary tumor
Tis Carcinoma in situ

Supraglottis

T1 Tumor limited to one subsite of supraglottis
with normal vocal cord mobility (refer to
text page 40)

T2 Tumor invades more than one subsite of
supraglottis or glottis, with normal vocal
cord mobility

T3 Tumor limited to larynx with vocal cord fixa-
tion and/or invades postcricoid area, medial
wall of pyriform sinus, or pre-epiglottic
tissues

T4 Tumor invades through thyroid cartilage, and/
or extends to other tissues beyond the lar-
ynx (e.g., to oropharynx, soft tissues of neck)

Glottis

T1 Tumor limited to vocal cord(s) (may involve
anterior or posterior commissures) with nor-
mal mobility

Tla Tumor limited to one vocal cord
T1b Tumor involves both vocal cords

T2 Tumor extends to supraglottis and/or sub-
glottis, and/or with impaired vocal cord
mobility

T3 Tumor limited to the larynx with vocal cord
fixation

T4 Tumor invades through thyroid cartilage and/
or extends to other tissues beyond the lar-
ynx (e.g, oropharynx, soft tissues of neck)

Subglottis

T1 Tumor limited to the subglottis

T2 Tumor extends to vocal cord(s) with normal or
impaired mobility

T3 Tumor limited to larynx with vocal cord
fixation

T4 Tumor invades through cricoid or thyroid
cartilage and/or extends to other tissues
beyond the larynx (e.g, oropharynx, soft
tissues of neck)

Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Metastasis in a single ipsilateral lymph node,
3 cm or less in greatest dimension

N2 Metastasis in a single ipsilateral lymph node,
more than 3 cm but not more than 6 cm in




Larynx

greatest dimension, or in multiple ipsilateral
lymph nodes, none more than 6 cm in
greatest dimension, or in bilateral or contra-
lateral lymph nodes, none more than 6 cm
in greatest dimension
N2a Metastasis in a single ipsilateral lymph
node more than 3 cm but not more
than 6 cm in greatest dimension
N2b Metastasis in multiple ipsilateral lymph
nodes, none more than 6 cm in great-
est dimension
N2c Metastasis in bilateral or contralateral
lymph nodes, none more than 6 cm
in greatest dimension
N3 Metastasis in a lymph node more than 6 cm
in greatest dimension

Distant Metastasis (M)

MX Presence of distant metastasis cannot be
assessed

MO No distant metastasis

M1 Distant metastasis

STAGE GROUPING

Stage 0 Tis NO MO
Stagel TI1 NO MO
StageI T2 NO MO
StageIll T3 NO MO
T1 N1 MO

T2 N1 MO

T3 N1 MO

Stage IV T4 NO, N1 MO
Any T N2,N3 MO

AnyT AnyN Ml

DIFFERENCES BETWEEN
THE 2ND AND 3RD EDITIONS

The T definitions remain essentially the same. The
definitions of N2 and N3 have been modified.
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HISTOPATHOLOGIC TYPE

The predominant cancer is squamous cell carci-
noma; pathologic diagnosis is required to use this
classification. Tumor grading is recommended us-
ing Broders’ classification. Other tumors of glandu-
lar epithelium, odontogenic apparatus origin, lym-
phoid tissue, soft tissue, and bone and cartilage
origin require special consideration and are not to
be included. Reference to the WHO nomenclature
is recommended. '

HISTOPATHOLOGIC GRADE (G)

GX Grade cannot be assessed

G1 Well differentiated

G2 Moderately well differentiated
G3 Poorly differentiated

G4 Undifferentiated

BIBLIOGRAPHY

1. Flynn MB, Jesse RH, Lindberg RT: Surgery and irradi-
ation in the treatment of squamous cell cancer of the
supraglottic larynx. Am J Surg 124:477-481, 1972

2. Futrell JW, Bennett SH, Hoye RC et al: Predicting
survival in cancer of the larynx or hypopharynx. Am J
Surg 122:451-457, 1971

3. Harris HS, Watson FR, Spratt JS Jr: Carcinoma of the
larynx. Am J Surg 118:676-684, 1969

4. Powell RW, Redd BL, Wilkins SA: An evaluation of
treatment of cancer of the larynx. Am J Surg 10:
635-643, 1965 v

5. Shah JP, Tollefson HR: Epidermoid carcinoma of the
supraglottic larynx: Role of neck dissection in initial
surgical treatment. Am J Surg 128:494-499, 1974

6. Shaha AR and Shah JP: Carcinoma of the supraglottic
larynx. Am J Surg 144:456-458, 1982

7. Wang CC, Schultz MD, Miller D: Combined radiation
therapy and surgery for carcinoma of the supraglottis
and pyriform sinus. Am J Surg 124:551-554, 1972
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Data Form for Cancer Staging

Patient identification

Name

Address

Hospital or clinic number

Age

Sex Race

Oncology Record

Anatomic site of cancer
Histologic type
Grade (G)
Date of classification

Institution identification

Hospital or clinic
Address

Chronology of classification
(use separate form for each time staged)
[ ] Clinical (use all data prior to first treatment)
[ ] Pathologic (if definitively resected specimen available)

Definitions

Primary Tumor (T)

[ ] TX Primary tumor cannot be assessed

[ 1 TO No evidence of primary tumor

[ ] Tis Carcinoma in situ

Supraglottis

[ 1 T1 Tumor limited to one subsite of supraglottis with
normal vocal cord mobility

[ ] T2 Tumorinvades more than one subsite of supraglottis
or glottis, with normal vocal cord mobility

[ ] T3 Tumor limited to larynx with vocal cord fixation
and/or invades postcricoid area, medial wall of piri-
form sinus, or pre-epiglottic tissues

[ 1 T4 Tumor invades through thyroid cartilage, and/or
extends to other tissues beyond the larynx, e.g., to
oropharynx, soft tissues of neck.

Glottis

[ ] Tt Tumor limited to vocal cord(s) (may involve anterior

or posterior commissures) with normal mobility

[ ] Tla Tumor limited to one vocal cord
[ ] Tib Tumor involves both vocal cords

[ ] T2 Tumor extends to supraglottis and/or subglottis,
and/or with impaired vocal cord mobility

[ 1T3 Tumorlimited to the larynx with vocal cord fixation

[ ] T4 Tumor invades through thyroid cartilage and/or ex-
tends to other tissues beyond the larynx, e.g., oro-
pharynx, soft tissues of neck

Subglottis

[ ] T1 Tumor limited to the subglottis

[ ] T2 Tumor extends to vocal cord(s) with normal or
impaired mobility

[ ] T3 Tumor limited to larynx with vocal cord fixation

[ ] T4 Tumor invades through cricoid or thyroid cartilage

and/or extends to other tissues beyond the larynx,
6.g., oropharynx, soft tissues of neck

Lymph Node (N)

[

] NX

[ 1 NO

[

1 N1

[ 1N2

Regional lymph nodes cannot be assessed

No regional lymph node metastasis

Metastasis in a single ipsilateral lymph node, 3 cm or
less in greatest dimension

Metastasis in a single ipsilateral lymph node, more
than 3 cm but not more than 6 cm in greatest
dimension, or multiple ipsilateral lymph nodes, none
more than 6 cm in greatest dimension or bilateral or
contralateral lymph nodes, none more than 6 cm in
greatest dimension

[ ] N2a Metastasis in asingle ipsilateral lymph node more

[
[

] N2b

] N2c

than 3 cm but not more than 6 cm in greatest di-
mension

Metastasis in multiple ipsilateral lymph nodes,
none more than 6 cm in greatest dimension
Metastasis in bilateral or contralateral lymph
nodes, none more than 6 cm in greatest dimension

[ ] N3 Metastasis in a lymph node more than 6 cm in

greatest dimension

Distant Metastasis (M)
[ ] MX Presence of distant metastasis cannot be assessed
[ ] MO No distant metastasis

[

1 M1

Distant metastasis

American Joint Committee on Cancer—1988




Sites of Distant Metastasis

Pulmonary PUL
Osseous OSS
Hepatic HEP

Brain BRA

Lymph nodes LYM

Bone marrow MAR
Pleura PLE
Peritoneum PER

Skin SKI
Other OTH

Histopathologic Type

The predominant cancer is squamous cell carcinoma.

Histopathologic Grade (G)

GX Grade cannot be assessed
Well differentiated
Moderately well differentiated
Poorly differentiated

[ ]
[
(]
(1
[ 1 Undifferentiated

000o
AWN =

Staged by M.D.
Registrar

Date

Illustrations

| N\

Indicate on diagram primary tumor and regional nodes involved.

Indicate size and location of primary tumor.




Maxillary Sinus

ANATOMY

Primary Site. Cancer of the maxillary sinus (ICD-O 160.2) is
the most common of the paranasal sinus cancers; it is the
only site to which the following classification applies. The
ethmoid sinuses and nasal cavity may ultimately be defined
similarly with further study. Tumors of the sphenoid and
frontal sinuses are so rare as not to warrant staging.

_Ohngren’s line, a theoretic plane joining the medial canthus
of the eye with the angle of the mandible, may be used to
divide the maxillary antrum into the anteroinferior portion
(the infrastructure) and the superoposterior portion (the
suprastructure).

Regional Lymph Nodes. The main routes of drainage are
into the first station cervical lymph nodes, which are the
jugulodigastric, jugulo-omohyoid, upper deep cervical, lower
deep cervical, and submaxillary and submental lymph nodes.
Some primary sites drain bilaterally.

In clinical evaluation the actual size of the nodal mass
should be measured, and allowance should be made for
intervening soft tissues. It is recognized that most masses
over 3 cm in diameter are not single nodes but are confluent
nodes or tumor in soft tissues of the neck. There are three
stages of clinically positive nodes: N1, N2, and N3. The use
of subgroups a, b, and c is not required but is recommended.
Midline nodes are considered homolateral nodes.

Metastatic Sites. Distant spread to lungs is most common;
occasionally there is spread to bone and remote lymph
nodes.

RULES FOR CLASSIFICATION

Clinical Staging. The assessment of primary maxillary an-
trum tumors is based on inspection, palpation, including
examination -of the orbit, nasal and oral cavities, and naso-
pharynx, and neurologic evaluation of the cranial nerves.
Radiographic studies include plain films and tomograms for
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evaluation of bone destruction. Neck nodes are
assessed by palpation. Examinations for distant
metastases include chest film, blood chemistries,
blood count, and other routine studies as indicated.

Pathologic Staging. Complete resection of primary
sites and major nodal dissections allow the use of
this designation. Specimens that are resected after
radiation or chemotherapy need to be noted es-
pecially.

DEFINITION OF TNM

Primary Tumor (T)

TX Primary tumor cannot be assessed

TO No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor limited to the antral mucosa with no
erosion or destruction of bone

T2 Tumor with erosion or destruction of the in-
frastructure (see anatomic division, above),
including the hard palate and/or the middle
nasal meatus

T3 Tumor invades any of the following: skin of
cheek, posterior wall of maxillary sinus,
floor or medial wall of orbit, anterior eth-
moid sinus

T4 Tumor invades orbital contents and/or any of
the following: cribriform plate, posterior
ethmoid or sphenoid sinuses, nasopharynx,
soft palate, pterygomaxillary or temporal
fossae or base of skull

Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Metastasis in a single ipsilateral lymph node,
3 cm or less in greatest dimension
N2 Metastasis in a single ipsilateral lymph node,
more than 3 cm but not more than 6 cm in
greatest dimension, or in multiple ipsilateral
lymph nodes, none more than 6 cm in
greatest dimension, or in bilateral or con-
tralateral lymph nodes, none- more than
. 6 cm in greatest dimension .
N2a Metastasis in a single ipsilateral lymph
node more than 3 cm but not more
~ than 6 cm in greatest dimension
N2b Metastasis in multiple ipsilateral lymph
: nodes, none more than 6 cm in
greatest dimension
N2c Metastasis in bilateral or contralateral
lymph nodes, none more than 6 cm
in greatest dimension

MANUAL FOR STAGING OF CANCER

N3 Metastasis in a lymph node more than 6 cm
in greatest dimension

Distant Metastasis (M)

MX Presence of distant metastases cannot be
assessed

MO No distant metastasis

M1 Distant metastasis

STAGE GROUPING

Stage 0 Tis NO MO
StageI TI1 NO MO
StagelI T2 NO MO
Stage Il T3 NO MO
T1 N1 MO

T2 N1 MO

T3 N1 MO

Stage IV T4 NO,N1 MO

Any T N2,N3 MO
AnyT AnyN Ml

DIFFERENCES BETWEEN
THE 2ND AND 3RD EDITIONS

In the 1988 edition the definitions of the primary
tumor (T) have been more clearly defined in four
categories. The lymph node (N) categories have
been brought into conformity with the N definitions
as at other head and neck sites.

HISTOPATHOLOGIC TYPE

The predominant cancer is squamous cell carci-
noma; pathologic diagnosis is required to use this
classification. Tumor grading is recommended us-
ing Broders’ classification. Other tumors of gland-
ular epithelium, odontogenic apparatus, lymphoid
tissue, soft tissue, and bone and cartilage origin
require special consideration and are not to be
included. Reference to the WHO nomenclature is
recommended.

HISTOPATHOLOGIC GRADE (G)

GX Grade cannot be assessed

Gl Well differentiated

G2 Moderately well differentiated
G3 Poorly differentiated

G4 Undifferentiated



Maxillary Sinus

BIBLIOGRAPHY
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MAXILLARY SINUS

A R— — PR
Data Form for Cancer Staging

Patient identification Institution identification

Name Hospital or clinic

Address Address

Hospital or clinic number

Age Sex Race

Oncology Record

Anatomic site of cancer Chronology of classification

Histologic type (use separate form for each time staged)

Grade (G) [ ] Clinical (use all data prior to first treatment)

Date of classification [ ] Pathologic (if definitively resected specimen available)
Definitions

Primary Tumor (T)

{ 1 TX Primary tumor cannot be assessed

{ 1 TO No evidence of primary tumor

[ ] Tis Carcinoma in situ

[ 1Tt Tumor limited to the antral mucosa with no erosion
or destruction of bone

{ 1 T2 Tumor with erosion or destruction of the infrastruc-
ture including the hard palate and/or the middle
nasal meatus

[ 1 T3 Tumorinvades any of the following: skin of cheek,
posterior wall of the maxillary sinus, floor or medial
wall of orbit, anterior ethmoid sinus

[ ] T4 Tumor invades orbital contents and/or any of the
following: cribriform plate, posterior ethmoid or
sphenoid sinuses, nasopharynx, soft palate, ptery-
gomaxillary or temporal fossae or base of skull

Illustrations

Lymph Node (N)
[ 1 NX Regional lymph nodes cannot be assessed
[ 1 NO No regional lymph node metastasis
[ 1 N1 Metastasis in a single ipsilateral lymph node, 3 cm or
less in greatest dimension
[ ] N2 Metastasis in a single ipsilateral lymph node, more
than 3 cm but not more than 6 cm in greatest dimen-
sion, or multiple ipsilateral lymph nodes, none more
than 6 cm in greatest dimension, or bilateral or con-
tralateral lymph nodes, none more than 6 cm in great-
est dimension
[ ] N2a Metastasis in a single ipsilateral lymph node more
than 3 cm but not more than 6 cm in greatest di-
mension
[ ] N2b Metastasis in multiple ipsilateral lymph nodes,
none more than 6 cm in greatest dimension
[ ] N2c Metastasis in bilateral or contralateral lymph
nodes, none more than 6 cm in greatest dimension
[ 1 N3 Metastasis in a lymph node more than 6 cm in great-
est dimension

Distant Metastasis (M) Indicate on diagram primary tumor and regional nodes involved.

[ ] MX Presence of distant metastasis cannot be assessed Staged by M.D.
[ 1 MO No distant metastasis Registrar
[ ] M1 Distant metastasis Date
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Location of Tumor Histopathologic Grade (G)

[ 1 Antrum [ 1 GX Grade cannot be assessed
[ 1 Infrastructure [ 1 G1 Well differentiated
[ 1 Suprastructure [ 1 G2 Moderately well differentiated
[
[

[ 1 Both ] G3 Poorly differentiated
[ ] Nasal Cavity ] G4 Undifferentiated
[ 1 Septum
[ 1 Root
[ ] Lateral wall Sites of Distant Metastasis
[ 1 Floor
[ 1 Ethmoid Pulmonary PUL
[ 1 Anterior Osseous 0SS
[ ] Posterior Hepatic HEP
[ 1 Sphenoid Brain BRA
[ 1 Frontal Lymph nodes LYM
Bone marrow MAR
i Pleura PLE
Histopathologic Type Peritonaum  PER
Predominant cancer is squamous cell or undifferentiated carci- Skin SKI

noma. Adenocarcinoma and other cellular types also occur. Other OTH




Salivary Glands
(including
parotid,
submaxillary,
and sublingual)

This staging system is based on an extensive retrospective
study of malignant tumors of the major salivary glands col-
lected from eleven participating United States and Canadian
institutions. Statistical analysis of the data revealed that
numerous factors affected patient survival, including the his-
tologic diagnosis, cellular differentiation of the tumor, its
site, size, degree of fixation, or local extension, and nerve
involvement. The status of regional lymph nodes and of dis-
tant metastases were also of major significance. The classifi-
cation here proposed involves only four clinical variables:
tumor size, local extension of the tumor, the palpability and
suspicion of nodes, and the presence or absence of distant
metastasis. It offers a simple but effective and accurate
method of evaluating the stage of salivary gland cancer.

ANATOMY

Primary Site. The major salivary glands include the parotid
(ICD-O 142.0), submaxillary- (ICD-O 142.1), and sublingual
(ICD-O 142.2) glands. Tumors arising in minor salivary
glands (mucus-secreting glands in the lining membrane of
the upper aerodigestive tract) are not included in this staging
system.

Regional Lymph Nodes. The first station nodes are imme-
diately adjacent to the salivary glands and include parotid,
submaxillary, and submental lymph nodes. The first station
also includes the deep cervical lymph nodes. Specifically the
regional nodes are:

Parotid gland only—intraparotid, infra-auricular, preauric-
ular

Submandibular gland only—submandibular (submaxillary),
upper cervical (including cervical, NOS), submental-inter-
nal (upper deep) jugular: subdigastric.

Other lymph node metastases are distant metastases.

Metastatic Sites. Distant spread is most frequently to the
lungs.
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RULES FOR CLASSIFICATION

Clinical Staging. The assessment of primary tumor
includes inspection and palpation and neurologic
evaluation of the seventh cranial or other nerves.
Radiologic studies may include films of the man-
dible and possibly sialograms.

Pathologic Staging. The surgical pathology report
and all other available data should be used to
assign a pathologic classification to those patients
who have a resection of the cancer.

DEFINITION OF TNM
Primary Tumor (T)

TX Primary tumor cannot be assessed

TO No evidence of prlmary tumor

T1 Tumor 2 cm or less in greatest dimension

T2 Tumor more than 2 cm but not more than
4 cm in greatest dimension

T3 Tumor more than 4 cm but not more than
6 cm in greatest dimension

T4 Tumor more than 6 cm in greatest dimension

Note: All categories are subdivided: (a) no local
extension; (b) local extension. Local extension is
clinical or macroscopic evidence of invasion of skin,

soft tissues, bone, or nerve. Microscopic evidence -

alone is not local extension for classification
purposes.

Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be assessed
NO No reg10na1 lymph riode metastasis

N1 Metastasis in a single ipsilateral lymph node '

3 cm or less in greatest dimension
N2 Metastasis in a single ipsilateral lymph node,
more than 3 cm but not more than 6 cm in
greatest dimension, or in multiple ipsi-
lateral lymph nodes, none more than 6 cm
in greatest dimension, or in bilateral or
contralateral lymph nodes, none more than
6 cm in greatest dimension
N2a Metastasis in a single ipsilateral lymph

node more than 3 cm but not more -

than 6 cm in greatest dimension
N2b Metastasis in multiple 1p51lateral lymph

nodes, none more than 6 cm in great-

est dimension

N2c Metastasis in bilateral or contralateral

lymph nodes, none more than 6 cm in
greatest dimension
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N3 Metastasis in a lymph node more than 6 cm
in greatest dimension

Disiant Metastasis (M)

MX Presence of distant metastasis cannot be
assessed

MO No distant metastases

M1 Distant metastasis

STAGE GROUPING

StageI Tla NO MO
T2a NO MO
Stage I Tlb NO MO
T2b NO MO
T3a NO MO
StageIl T3b  NO MO
T4a NO MO
Any T NI MO

(except T4b)
StageIV T4b  AnyN MO

Any T N2;N3 MO
AnyT AnyN Ml

DIFFERENCES BETWEEN
THE 2ND AND 3RD EDITIONS

The. UICC and the AJCC agreed to some signifi-

- cant changes in the staging of salivary gland neo-

plasms. In the former staging scheme, “significant
local extension” of any salivary gland cancer auto-
matically placed it in a T4b category. Review of
survival data has revealed that local extension is
far less ominous in smaller tumors than in larger
ones. In this revised staging system, the presence
or absence of local extension is indicated as a suf-
fix to each T category representing the size of the
primary tumor. Arrangement of tumors in this
revised system correlates far more closely with
observed 5-year survivals.

HISTOPATHOLOGIC TYPE

The histologic classification recommended is a
modification of the WHO classification of salivary
gland tumors. The major malignant varieties in-
clude the following:

Acinic cell carcinoma
Adenoid cystic carcinoma (cylindroma)
Adenocarcinoma

- Squamous cell carcinoma

Carcinoma in pleomorphic adenoma (malignant
mixed tumor)




Salivary Glands (including parotid, submaxillary, and sublingual)

Mucoepidermoid carcinoma
Well differentiated (low grade)
Poorly differentiated (high grade)
Other

HISTOPATHOLOGIC GRADE (G)

GX
Gl
G2
G3
G4

Grade cannot be assessed
Well differentiated
Moderately well differentiated
Poorly differentiated
Undifferentiated




SALIVARY GLANDS !INCLUDING PAROTID, SUBMAXILLARY, AND SUBLINGUAL)

Data Form for Cancer Staging

Patient identification

Name

Address

Hospital or clinic number
Age Sex Race

Oncology Record

Anatomic site of cancer
Histologic type
Grade (G)
Date of classification

Institution identification
Hospital or clinic
Address

Chronology of classification
(use separate form for each time staged)
[ ] Clinical (use all data prior to first treatment)
[ 1 Pathologic (if definitively resected specimen available)

Definitions

Primary Tumor (T)

[ 1 TX Primary tumor cannot be assessed

[ 1 TO No evidence of primary tumor

[ 1Tt Tumor2cm or less in greatest dimension

[ 1 T2 Tumor more than 2 cm but not more than 4 cm in
greatest dimension

Tumor more than 4 cm but not more than 6 cm in
greatest dimension

[ 1 T4 Tumor more than 6 cm in greatest dimension

[ 1T3

*Note: All categories are subdivided: (a) no local extension; (b)
local extension. Local extension is clinical or macroscopic
evidence of invasion of skin, soft tissues, bone, or nerve.
Microscopic evidence alone is not local extension for classifica-
tion purposes.

Lymph Node (N)

[ ] NX Regional lymph nodes cannot be assessed

[ ] NO No regional lymph node metastasis

[ ] N1 Metastasis in a single ipsilateral lymph node, 3 cm or
less in greatest dimension

[ 1 N2 Metastasis in a single ipsilateral lymph node, more

than 3 cm but not more than 6 cm in greatest dimen-
sion, or in multiple ipsilateral lymph nodes, none
more than 6 cm in greatest dimension, or in bilateral
or in contralateral lymph nodes, none more than 6 cm
in greatest dimension
[ 1 N2a Metastasis in a single ipsilateral lymph node more
than 3 cm but not more than 6 cm in greatest di-
mension
Metastasis in multiple ipsilateral lymph nodes,
none more than 6 cm in greatest dimension
Metastasis in bilateral or contralateral lymph
nodes, none more than 6 cm in greatest dimension
[ ] N3 Metastasis in a lymph node more than 6 cm in great-
est dimension

[ ] N2b

[ 1 N2c

Distant Metastasis (M)

[ 1 MX Presence of distant metastasis cannot be assessed
[ ] MO No distant metastasis

[ ] M1 Distant metastasis

Illustration

Parotid gland ——%-4
\
\

Sublingual giand

Indicate on diagram primary tumor and regional nodes involved.

Staged by —M.D.
Registrar

Date

American Joint Committee on Cancer—1988
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Histopathologic Grade (G)

Grade cannot be assessed
Well differentiated
Moderately well differentiated
Poorly differentiated
Undifferentiated

ODOOHOL
BWR DX

[]
[ ]
[ ]
[ ]
[1

Histopathologic Type

The histologic classification recommended is a modification of
the WHO classification of salivary gland tumors. The major
malignant varieties include the following:

Acinic cell carcinoma
Adenoid cystic carcinoma (cylindroma)
Adenocarcinoma
Squamous cell carcinoma
Carcinoma in pleomorphic adenoma (malignant mixed tumor)
Mucoepidermoid carcinoma
Well differentiated (low grade)
Poorly differentiated (high grade)
Other

MANUAL FOR STAGING OF CANCER




Thyroid Gland

The following staging system for cancer of the thyroid gland
was developed after an analysis of more than 1000 case pro-
tocols. Although staging for cancers in other head and neck
sites is based entirely on the anatomic extent of disease, it is
not possible to follow this pattern for the unique group of
malignant tumors that arise in the thyroid. Both the histo-
logic diagnosis and the age of the patient are of such impor-
tance in the behavior and prognosis of thyroid cancer that
these factors have to be accounted for in any staging system.

ANATOMY

Primary Site. The thyroid gland (ICD-O 193) ordinarily is
composed of a right and a left lobe lying adjacent and lateral
to the upper trachea and esophagus. An isthmus connects
the two lobes and in some cases a pyramidal lobe is present
extending upward anterior to the thyroid cartilage.

Regional Lymph Nodes. Lymphatic drainage from the thy-
roid gland is in several directions: to the tracheoesophageal
nodes bilaterally, to upper anterior mediastinal nodes, to the
delphian node overlying the thyroid cartilage. Regional
nodes include anterior deep cervical: pretracheal, laterotra-
cheal (recurrent laryngeal nerve chain), internal (upper deep
jugular, subdigastric and suprahyoid), retropharyngeal, an-
terior mediastinal and upper cervical (including cervical not
otherwise specified).

Metastatic Sites. Distant spread occurs by contiguous lym-
phatic or hematogenous routes, for example, to lungs and
bones, but many other sites may be involved. Metastases to
submandibular and submental nodes are considered distant
spread.

RULES FOR CLASSIFICATION

Clinical Staging. The assessment of a thyroid tumor depends
on inspection and palpation of the thyroid gland and regional
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lymph nodes in the neck. Indirect laryngoscopy to
evaluate vocal cord motion is important. A variety
of imaging procedures can provide additional use-
ful information. These include radioisotope thyroid
scans, CT scans, MRI scans, and ultrasound exam-
inations. The diagnosis of thyroid cancer must be
confirmed by needle biopsy or open biopsy of the
tumor. Further information for clinical staging may
be obtained by biopsy of lymph nodes or other
areas of suspected local or distant spread. All
information available prior to first treatment should
be used.

Pathologic Staging. All available clinical data are
combined with pathologic study of the surgically
resected specimen for pathologic staging. The
surgeon’s evaluation of gross unresected residual
tumor must be included.

DEFINITION OF TNM
Primary Tumor (T)

Note: All categories may be subdivided: (a) solitary
tumor, (b) multifocal tumor (the largest
determines the classification).

TX Primary tumor cannot be assessed

TO No evidence of primary tumor

Tl Tumor 1 cm or less in greatest dimension
limited to the thyroid

T2 Tumor more than 1 cm but not more than
4 cm in greatest dimension limited to the
thyroid

T3 Tumor more than 4 cm in greatest dimension
limited to the thyroid

T4 Tumor of any size extending beyond the thy-
roid capsule

Regional Lymph Nodes (N)

Regional lymph nodes are the cervical and upper
mediastinal lymph nodes.

NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Regional lymph node metastasis
Nla Metastasis in ipsilateral cervical lymph
node(s)
N1b Metastasis in bilateral, midline, or con-
tralateral cervical or mediastinal
lymph node(s)

Distant Metastasis (M)

MX Presence of distant metastasis cannot be
assessed

MO No distant metastasis

M1 Distant metastasis

MANUAL FOR STAGING OF CANCER

STAGE GROUPING

Separate stage groupings are recommended for
papillary and follicular, medullary, and undifferen-
tiated.

Papillary or Follicular
UNDER 45 YEARS 45 YEARS AND OLDER
StageI Any T, Any N, MO TI1, NO, MO
Stage I Any T, Any N, M1 T2, NO, MO
. T3, NO, MO
Stage 11 T4, NO, MO
Any T, N1, MO
Stage IV Any T, Any N, M1

Medullary

Stage 1 TI NO MO
Stage I T2 NO MO
T3 NO MO

T4 NO MO

StageIl AnyT NI MO
Stage IV AnyT AnyN Ml
Undifferentiated

All cases are stage IV.
StageIV AnyT AnyN AnyM

DIFFERENCES BETWEEN
THE 2ND AND 3RD EDITIONS

A primary difference between the second edition
of the Manual and the present recommendations is
using 4 cm as a dividing measurement in the
definitions of T2 and T3 and not considering an
age division for medullary and undifferentiated
cancers.

HISTOPATHOLOGIC TYPE

The World Health Organization (WHO) classifica-
tion of thyroid cancer should be used, including at
least the four major types and “unclassified”:

Papillary carcinoma (with or without follicular
foci)

Follicular carcinoma (extent of invasion of tumor
capsule should be noted)

Medullary carcinoma

Undifferentiated (anaplastic) carcinoma

Unclassified malignant tumor

HISTOPATHOLOGIC GRADE (G)

GX Grade cannot be assessed
G1 Well differentiated
G2 Moderately well differentiated




Thyroid Gland

G3 Poorly differentiated
G4 Undifferentiated
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THYROID GLAND

Data Form for Cancer Staging

Patient identification

Name

Address

Hospital or clinic number
Age Sex Race

Oncology Record

Anatomic site of cancer

Histologic type

Grade (G)
Date of classification

Institution identification
Hospital or clinic
Address

Chronology of classification .
(use separate form for each time staged)
[ ] Clinical (use all data prior to first treatment)
[ 1 Pathologic (if definitively resected specimen available)

Definitions

Primary Tumor (T)
All categories may be subdivided: (a) solitary; (b) multifocal-
measure the largest for classification

[ 1 TX Primary tumor cannot be assessed

[ 1T0 No evidence of primary tumor

[ 1T1 Tumor 1 cm or less in greatest dimension limited to
the thyroid

[ 1 T2 Tumor more than 1 cm but not more than 4 cm

[ 1 T3 Tumor more than 4 cm in greatest dimension limited
to the thyroid

[ 1 T4 Tumor of any size extending beyond the thyroid

capsule

Lymph Node (N)
Regional nodes are the cervical and upper mediastinal lymph
nodes
[ 1 NX Regional lymph nodes cannot be assessed
[ 1 NO No regional lymph node metastasis
[ 1 N1 Regional lymph node metastasis
[ ] Nla Metastasis in ipsilateral cervical lymph nodes
[ 1 N1b Metastasis in bilateral, midline, or contralateral
cervical or mediastinal lymph nodes

Distant Metastases (M)
[ 1 MX Presence of distant metastasis cannot be assessed
[ ] MO No distant metastasis
[ ] M1 Distant metastasis
Specify

Nodal involvement
Cervical unilateral
Cervical bilateral
Delphian
Mediastinal

Indicate on diagram primary tumor and regional nodes involved.
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Histopathologic Grade (G)

[ ] GX Grade cannot be assessed

[ 1 G1 Well differentiated

[ ] G2 Moderately well differentiated

[ 1 G3 Poorly differentiated

[ 1 G4 Undifferentiated

Staged by M.D.
Registrar

Date

American Joint Committee on Cancer—1988




llustrations

Tumor size __ cm (greatest diameter). Indicate node(s) con-
sidered metastatic.

Histopathologic Type

The World Heaith Organization (WHO) classification of thyroid
cancer should be used, including at least the four major

types:

_Papillary carcinoma (with or without follicular foci)
Follicular carcinoma (extent of invasion of tumor capsule

should be noted)

Medullary carcinoma
Undifferentiated (anaplastic) carcinoma
Unclassified malignant tumor

Sites of Distant Metastasis

Pulmonary
Osseous
Hepatic
Brain

Lymph nodes
Bone marrow
Pleura
Peritoneum
Skin

Other

PUL
0oss
HEP
BRA
LYM
MAR
PLE
PER
SKI
OTH




DIGESTIVE SYSTEM SITES

Esophagus

: Occurring more often in males, cancers of the esophagus are
relatively uncommon in the United States, accounting for
only 4% of all cancers. Predisposing factors are thought to
include a high alcohol intake and heavy use of tobacco.
Esophageal cancers are more common in some other coun-
tries, for example, in China, than in North America. The dis-
ease may be difficult to diagnose in its early stages. Most
cancers arise in the middle or lower third of the esophagus.
Squamous cell carcinomas comprise 98% of all the cancers.
These tumors may extend over wide areas of the mucosal
surface. Adenocarcinomas, which comprise the remaining
2%, are usually found in the distal esophagus. Dysphagia is
the most common clinical symptom.

ANATOMY

Primary Site. Beginning at the hypopharynx, the esophagus
lies posterior to the trachea and the heart, passing through
the posterior mediastinum and entering the stomach through
an opening in the diaphragm called the hiatus.

Histologically, the esophagus has four layers—mucosa,
submucosa or lamina propria, muscle coat or muscularis
propria, and adventitia. There is no serosa.

For purposes of classification, staging, and reporting of
cancer, the esophagus is divided into four regions. Because
the behavior of esophageal cancer and its treatment vary
with the anatomic divisions, these regions should be recorded
and reported separately. The location of the esophageal
lesions is often measured from the incisors (front teeth).
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Cervical esophagus (ICD-O 150.0)

The cervical esophagus begins at the lower
border of the cricoid cartilage and ends at the
thoracic inlet (the suprasternal notch), approx-
imately 18 cm from the upper incisor teeth.

Intrathoracic esophagus (ICD-O 150.1-150.5)

The upper thoracic portion (ICD-O 150.3) extends
from the thoracic inlet to the level of the
tracheal bifurcation, approximately 24 cm from
the upper incisor teeth.

The mid-thoracic portion (ICD-O 150.4) is the
proximal half of the esophagus between the
tracheal bifurcation and the esophago-gastric
junction. The lower level is approximately 32
cm from the upper incisor teeth.

The lower thoracic portion (ICD-O 150.5), 8 cm in
length (includes the abdominal esophagus,
ICD-0 150.2), is the distal half of the esophagus
between the tracheal bifurcation and the
esophago-gastric junction, approximately 40
cm from the upper incisor teeth.

Regional Lymph Nodes. The regional lymph
nodes are:

Cervical esophagus: The cervical nodes including
the supraclavicular lymph nodes

Intrathoracic esophagus: The mediastinal and peri-
gastric lymph nodes, excluding the celiac nodes

Involvement of more distant nodes is considered
distant metastasis.

Specific regional lymph nodes are listed as
follows:

Cervical esophagus
superior mediastinal
internal jugular
upper cervical
cervical, NOS
periesophageal
supraclavicular

Intrathoracic esophagus—upper, middle
internal jugular
tracheobronchial
peritracheal
perigastric
carinal
hilar (pulmonary roots)
posterior mediastinal
periesophageal

Intrathoracic esophagus—lower
left gastric
cardiac
perigastric, NOS
posterior mediastinal
nodes of lesser curvature of stomach

MANUAL FOR STAGING OF CANCER

In the cervical esophagus, any lymph node in-
volvement other than that of the cervical or supra-
clavicular lymph nodes is considered distant metas-
tasis. For the thoracic esophagus any cervical,
supraclavicular, scalene, or abdominal lymph nodes
are considered distant metastatic sites. For the
lower esophagus, the abdominal nodes listed above
are considered regional; all others are distant.

Metastatic Sites. The liver, lungs, pleura, and kid-
neys are the most common sites of distant metas-
tases. Occasionally, the tumor may extend directly
into the mediastinum before distant spread is
evident.

RULES FOR CLASSIFICATION

Clinical Staging. Clinical staging is based on the
anatomical extent of the primary tumor that can
be ascertained by examination before treatment.
Such an examination may include physical exami-
nation, medical history, biopsy, routine laboratory
studies, endoscopic examinations and imaging.

Pathologic Staging. Pathologic staging is based on
surgical exploration and on the examination of the
surgically resected esophagus and associated lymph
nodes. Direct extension of the tumor to adjacent
structures and the presence of distant metastases
should be carefully documented. A single classifi-
cation is used for all regions of the esophagus. It
serves both clinical and pathologic staging. Involve-
ment of the adjacent structures depends on the
location of the primary tumor. These structures
should be specified when involved with tumor.

DEFINITION OF TNM
Primary Tumor (T)

TX Primary tumor cannot be assessed

TO No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor invades lamina propria or submucosa
T2 Tumor invades muscularis propria

T3 Tumor invades adventitia

T4 . Tumor invades adjacent structures

Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Regional lymph node metastasis

Distant Metastasis M)

MX Presence of distant metastasis cannot be as-
sessed




Esophagus

MO No distant metastasis
M1 Distant metastasis

STAGE GROUPING

Stage 0 Tis NO MO
StageI TI1 NO MO
StageIA T2 NO MO
T3 NO MO

StageIB TI1 N1 MO
T2 N1 MO

Stage Il T3 N1 MO
T4 Any N MO

StageIV AnyT AnyN Ml

DIFFERENCES BETWEEN
THE 2ND AND 3RD EDITIONS

In the previous AJCC classification of 1983, invasion
of the adjacent structures was classified as T3;
now it is T4. In the new system, Stage II is subdi-
vided into Stage IIA and Stage IIB for finer dis-
crimination. This subdivision is based on lymph
node involvement. Also, the number of lymph node
categories has been reduced from five to three.
The separate classifications for clinical and patho-
logic staging have been merged and a single TNM
classification is now used.

HISTOPATHOLOGIC TYPE

The staging classification applies to all squamous
cell carcinomas, which are most common, and to
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the adenocarcinomas. Other histologic types are
reported separately.

HISTOPATHOLOGIC GRADE (G)

GX Grade cannot be assessed

Gl Well differentiated

G2 Moderately well differentiated
G3 Poorly differentiated

G4 Undifferentiated
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Data Form for Cancer Staging

Patient identification

Name

Address

Hospital or clinic number
Age Sex Race

Oncology Record

Anatomic site of cancer

Histologic type

Grade (G)

Date of classification

Institution identification
Hospital or clinic

Address

Chronology of classification
(use separate form for each time staged)
[ ] Clinical (use all data prior to first treatment)
[ ] Pathologic (if definitively resected specimen available)

Definitions

Primary Tumor (T)

[ ] TX Primary tumor cannot be assessed

[ ] TO No evidence of primary tumor

[ ] Tis Carcinoma in situ

[ 1 T1 Tumorinvades lamina propria or submucosa
[ ] T2 Tumorinvades muscularis propria

[ 1 T3 Tumorinvades adventitia

[ ] T4 Tumorinvades adjacent structures

Lymph Node (N)

[ ] NX Regional lymph nodes cannot be assessed
[ 1 NO No regional lymph node metastasis

[ ] N1 Regional lymph node metastasis

Distant Metastasis (M)

[ ] MX Presence of distant metastasis cannot be assessed
[ ] MO No distant metastasis

[ ] M1 Distant metastasis

Histopathologic Grade (G)

Grade cannot be assessed
Well differentiated
Moderately well differentiated
Poorly differentiated
Undifferentiated

DGO
AN DX

Histopathologic Type

The staging classification applies to all squamous cell carci-
nomas, which are most common, and to the adenocarcinomas.

Other histologic types are reported separately.

iNlustration

Lengthof tumor: _______cm

Indicate on diagram primary tumor and regional nodes involved.

Sites of Distant Metastasis
Pulmonary PUL
Osseous 0SS
Hepatic HEP
Brain BRA
Lymph nodes LYM
Bone marrow MAR
Pleura PLE
Peritoneum PER
Skin SKI
Other OTH

Staged by _ M.D.
Registrar

Date

American Joint Committee on Cancer—1988




Stomach

As in most hollow organs, the prognosis of carcinomas of the
stomach depends on the extent of penetration of the wall by
the tumor and involvement of adjacent organs. Size, location,
and the histologic type of caiicer have not been fournd to be
useful for estimating progn051s The overall prognosis for
carcinomas of the stomach is poor. For reasons unknown,
the incidenice of stomach cancer has been declining since
1930 in most of the developed countries. Chronic atrophic
gastritis is a predisposing factor. Nearly all carcinomas arise
from the mucus-secreting cells of the gastric crypts.

ANATOMY

Primary Site. The stomach (ICD-O 151) is the first division of
the abdominal ahmentary tract. Its first part is the esophago-
gastric junction, which is unmedlately below the diaphragm
and often called the cardia. The upper part of the stomach is
the fundus, and the lower part is the antrum. The pylorus is
continuous with the duodenum. The shorter right border is
the lesser curvature and the longer border on the left is the
greater curvature. The wall of the stomach has three layers:
an inner mucosal and submucosal layer, a smooth muscle
layer, and an outer serosal or visceral pentoneal surface.
'For staging purposes, the stomach is divided into three

" anatomic regions:
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Upper third: Includes the cardiac area (151.0) and
fundus (151.3)

Middle third: Includes the bulk of the corpus
(151.4)

Lower third: Includes the antral area (151.2) and
pylorus (151.1)

In order to delimit these regions, the lesser (ICD-O
151.5) and greater (ICD-O 151.6) curvatures are di-
vided at two equidistant points and these are
joined.

Regional Lymph Nodes. The regional lymph nodes
are as follows.

Inferior (right) gastric:
Greater curvature
Greater omental
Gastroduodenal
Gastrocolic
Gastroepiploic, right, or NOS
Gastrohepatic
Pyloric, including subpyloric and infrapyloric
Pancreaticoduodenal

Splenic:

Gastroepiploic, left
Pancreaticolienal
Peripancreatic
Splenic hilar

Superior (left) gastric:
Lesser curvature
Lesser omental
Gastropancreatic, left
Gastric, left
Paracardial; cardial
Cardioesophageal

Perigastric, NOS

Celiac

Hepatic

All other lymph nodes are considered distant. They
include:

Retropancreatic
Hepatoduodenal
Aortic

Portal
Retroperitoneal
Mesenteric

Metastatic Sites. Distant spread to the liver, lungs,
and supraclavicular lymph nodes is common, al-
though widespread visceral involvement can also
occur. Frequently there is direct extension to the
liver, the transverse colon, the pancreas, or the
diaphragm.
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RULES FOR CLASSIFICATION

Clinical Staging. Designated as cTNM, clinical stag-
ing is based on evidence acquired before definitive
treatment is instituted. It includes physical exami-
nation, imaging, endoscopy, biopsy, and other find-
ings. All cases must be confirmed histologically.

Pathologic Staging. Pathologic staging depends on
data acquired clinically along with results of surgi-
cal exploration and examination of the resected
specimen or biopsy. Pathologic assessment of the
regional lymph nodes entails removal of nodes
adequate to validate the absence of metastasis and
to evaluate the highest pN category. If there is
doubt concerning the correct T, N, or M assign-
ment, the lower (less advanced) category should be
selected. This also will reflect in the stage grouping.

DEFINITION OF TNM
Primary Tumor (T)

TX Primary tumor cannot be assessed

TO No evidence of primary tumor

Tis Carcinoma in situ: intraepithelial tumor with-
out invasion of the lamina propria

T1 Tumor invades lamina propria or submucosa

T2 Tumor invades the muscularis propria or the
subserosa®

T3 Tumor penetrates the serosa (visceral peri-
toneum) without invasion of adjacent struc-
turest, 1

T4 Tumor invades adjacent structurest, }

*Note: A tumor may penetrate the muscularis
propria with extension into the gastrocolic or
gastrohepatic ligaments or into the greater or
lesser omentum without perforation of the visceral
peritoneum covering these structures. In this case,
the tumor is classified T2. If there is perforation of
the visceral peritoneum covering the gastric
ligaments or omenta, the tumor should be
classified T3.

1 The adjacent structures of the stomach are the
spleen, transverse colon, liver, diaphragm,
pancreas, abdominal wall, adrenal gland, kidney,
small intestine, and retroperitoneum.

{Intramural extension to the duodenum or
esophagus is classified by the depth of greatest
invasion in any of these sites, including stomach.

Regional Lymph Nodes (N)

NX Regio;lal lymph node(s) cannot be assessed
NO No regional lymph node metastasis




Stomach

N1 Metastasis in perigastric lymph node(s) within
3 cm of the edge of the primary tumor

N2 Metastasis in perigastric lymph node(s) more
than 3 cm from the edge of the primary
tumor, or in lymph nodes along the left
gastric, common hepatic, splenic, or celiac
arteries

Distant Metastasis (M)

MX Presence of distant metastasis cannot be
assessed

MO No distant metastasis

M1 Distant metastasis

STAGE GROUPING

Stage 0 Tis NO MO
Stage IA T1 NO MO
StageIB TI1 N1 MO

T2 NO Mo

StageIl T1 N2 MO

T2 N1 Mo

T3 NO MO

Stage IIA T2 N2 MO
T3 N1 Mo

T4 NO MO

Stage IIB T3 N2 MO
T4 N1 Mo

Stage IV T4 N2 Mo
Any T AnyN M1

DIFFERENCES BETWEEN
THE 2ND AND 3RD EDITIONS

The T4 category has been simplified and is no
longer divided into a and b. The N categories have
been reduced from five to four. Many abdominal
lymph nodes listed in the previous N3 category are
now considered distant sites and should be re-
corded as M. These include the para-aortic,
hepato-duodenal, retropancreatic, and mesenteric
nodes. In the new system there are seven stage
groupings for finer discrimination. Stage I and
Stage II have been subdivided into A and B

groupings.

HISTOPATHOLOGIC TYPE

The staging recommendations apply only to carci-
nomas and not to other histologic types such as
lymphomas or sarcomas. Adenocarcinomas should
be divided into the following subtypes and re-
corded:
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Intestinal
Diffuse
Mixed

The prognosis is worse for the diffuse type.

HISTOPATHOLOGIC GRADE (G)

GX Grade cannot be assessed

G1 Well differentiated

G2 Moderately well differentiated
G3 Poorly differentiated

G4 Undifferentiated
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STOMACH

Data Form for Cancer Staging

Patient identification

Name

Address

Hospital or clinic number
Age Sex Race

Oncology Record

Anatomic site of cancer

Histologic type

Grade (G)

Date of classification

Institution identification
Hospital or clinic
Address

Chronology of classification
(use separate form for each time staged)
[ 1 Clinical (use all data prior to first treatment)
[ ] Pathologic (if definitively resected specimen available)

Definitions

Primary Tumor (T)
[ ] TX Primary tumor cannot be assessed
[ ] TO No evidence of primary tumor

[ ] Tis Carcinoma in situ: intraepithelial tumor without inva-
sion of lamina propria
] T1  Tumor invades lamina propria or submucosa
[ ] T2 Tumor invades muscularis propria or subserosa
[ ] T3 Tumor penetrates serosa (visceral peritoneum) with-

out invasion of adjacent structures
Tumor invades adjacent structures

Lymph Node (N)

[ 1 NX Regional lymph node(s) cannot be assessed

[ 1 NO No regional lymph node metastasis

[ ] N1 Metastasis in perigastric lymph node(s) within 3 cm
of edge of primary tumor

[ ] N2 Metastasis in perigastric lymph node(s) more than 3

cm from edge of primary tumor, or in lymph nodes
along left gastric, common hepatic, splenic, or celiac
arteries.

Distant Metastasis (M)

[ 1 MX Presence of distant metastasis cannot be assessed
[ ] MO No distant metastasis

[ 1M1

Distant metastasis

Histopathologic Grade (G)

[ ] GX Grade cannot be assessed

[ ] G1 Well differentiated

[ ] G2 Moderately well differentiated
[ ] G3 Poorly differentiated

[ 1 G4 Undifferentiated

Histopathologic Type

The staging recommendations apply only to carcinomas and
not to other histologic types such as lymphomas or sarcomas.
Adenocarcinomas should be divided into the following sub-
types and recorded.

a. Intestinal
b. Diffuse
c. Mixed

The prognosis is worse for the diffuse type.

lllustration
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Indicate on diagram primary tumor and regional nodes involved.

Staged by M.D.
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Colon and
Rectum

The TNM classification for cancers of the colon and rectum
has been modified to correspond directly with the Dukes’
classification, which is often used for estimating the progno-
sis of colorectal cancers. By using the detail provided by the
TNM combinations within each stage grouping, more infor-
mation about the status of the cancer can be described.
Furthermore, cases staged according to the new system can
be compared with cases previously staged by the Dukes’
system.

As in other sites, staging of the primary cancers of the
colon or rectum depends on the extent of the tumor. Impor-
tant determinants for staging include the depth of tumor
penetration into the wall of the intestine, the number of re-
gional lymph nodes involved, and the presence or absence of
distant metastasis. Other prognostic variables that are impor-
tant but do not enter into the TNM classification are the his-
tologic type, differentiation, invasion of blood vessels or lym-
phatic channels, and complications such as fistula formation.

The classification can be used for both clinical and patho-
logic staging. Most cancers of the colon and rectum, how-
ever, are staged pathologically, after examination of the
resected specimen. This system of staging applies to all carci-
nomas arising in the colon or rectum. It does not apply to
sarcomas, lymphomas, or carcinoids.

ANATOMY

Primary Site. The colon extends from the terminal ileum to
the anal canal. Excluding the rectum, the colon is divided
into four parts: the right or ascending colon, the middle or
transverse colon, the left or descending colon, and the sig-
moid colon. The sigmoid is continuous with the rectum,
which terminates in the anal canal. Except for the distal 10
cm of the rectum, the entire colon and proximal rectum are
covered with peritoneum.

The cecum is a large pouch that forms the proximal
segment of the right colon. It usually measures 6 cm by 9 cm
and is covered with peritoneum. The ascending colon mea-
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sures from 15 to 20 cm in length and is located
retroperitoneally. Connecting the ascending colon
to the transverse colon is the hepatic flexure,
which lies under the right lobe of the liver near the
duodenum.

The transverse colon lies more anteriorly than
the other divisions of the colon. As a result, tumors
can be more readily palpated through the anterior
abdominal wall. It is supported by the transverse
mesocolon, which is attached to the pancreas.
Anteriorly, its serosa is continuous with the gas-
trocolic ligament. The transverse colon is_con-
nected to the descending colon by the splenic flex-
ure, which is located near the spleen, tail of
pancreas, and left kidney. The descending colon,
which measures from 10 to 15 cm in length, is also
located retroperitoneally. The descending colon
becomes the sigmoid at the origin of the mesosig-
moid. The sigmoid loop extends from the medial
border of the left posterior major psoas muscle to
the rectum, which begins at the termination of the
mesosigmoid.

The rectum, which is normally 12 cm in length,
extends from a point opposite the third sacral ver-
tebra to the apex of the prostate gland in the male
and to the apex of the perineal body in the female,
that is, to a point 4 cm anterior to the tip of the
coccyx. It is often defined, arbitrarily, as the distal
10 ¢m of the large intestine as measured from the
anal verge with the sigmoidoscope. The rectosig-
moid segment is usually 10 to 15 cm from the anal
mucocutaneous junction. The rectum has no epi-
ploic appendages, haustrations, or taeniae coli. It is
covered by peritoneum in front and on both sides
in its upper third and on the anterior wall only in
its middle third. The peritoneum is reflected later-
ally from the rectum to form the perirectal fossa
and anteriorly the uterine or rectovesical fold.
There is no peritoneal covering in the lower third,
which is often known as the rectal ampulla. The

.anal canal, which measures 4 to 5 cm in length,

courses downward and backward from the apex
of the prostate gland or from the perineal body to
the anal verge.

Regional Lymph Nodes. In staging, the status of

‘the lymph nodes at the base of the mesocolon

should be recorded—especially those proximal to
the origins of the ileocolic, right colic, middle colic,
and inferior mesenteric arteries. Regional nodes
are as follows: those along the course of the major
vessels supplying the colon, those following the
vascular arcades of the marginal artery, and those
in close proximity to the colon, that is, located
along the mesocolic border of the colon, and often

in the epiploic appendages.
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The regional lymph nodes are the pericolic and
perirectal nodes and those located along the ileo-
colic, right colic, middle colic, left colic, inferior
mesenteric artery, and superior (rectal) hemor-

rhoidal arteries.

The regional lymph nodes for each segment of

the colon are:
SEGMENT

Cecum (ICD-O 153.4)
and appendix (ICD-O
153.5)

Ascending colon (ICD-O
153.6)

Hepatic flexure (ICD-O
153.0)

Transverse colon (ICD-O
153.1)

Splenic flexure (ICD-O
153.7)

Descending colon (ICD-O
153.2)

Sigmoid colon (ICD-O
153.3)

Rectosigmoid (ICD-O
154.0)

Rectum (ICD-O 154.1)

REGIONAL LYMPH NODES

Anterior cecal, posterior
cecal, ileocolic, right
colic

Tleocolic, right colic, mid-
dle colic

Middle colic, right colic

Middle colic

Middle colic, left colic,
inferior mesenteric
Left colic, inferior mes-
enteric, sigmoid

Inferior mesenteric, su-
perior rectal, superior
hemorrhoidal, sig-
moidal, sigmoid mes-
enteric

Perirectal, left colic, sig-
moid mesenteric, sig-
moidal, inferior mes-
eriteric, superior
rectal, superior hem-
orrhoidal, middle
hemorrhoidal

Perirectal, sigmoid mes-
enteric, inferior mes-
enteric, lateral sacral,
presacral, internal
iliac, sacral promon-
tory (Gerota's), supe-
rior hemorrhoidal, in-
ferior hemorrhoidal

Metastatic Sites. Carcinomas of the colon and rec-
tum can spread to almost any organ. The most
common sites of spread are the liver and lungs.
Tumor can also spread to local structures after
growing through the wall of the bowel. Extension
to other segments of the colon may occur.

RULES FOR CLASSIFICATION .

Clinical Staging. Clinical assessment is based on
medical history, physical examination, routine and
special roentgenograms, including barium enema,
sigmoidoscopy, colonoscopy (with biopsy when




Colon and Rectum

possible), and special examinations used to demon-
strate the presence of extracolonic metastasis, for
example, chest films, liver function tests, and liver
scans.

Pathologic Staging. Staging of colorectal cancers
is usually done after pathologic examination of the
resected specimen and surgical exploration of the
abdomen. Important for estimating prognosis is
the depth of tumor penetration into the wall of the
colon or rectum. In situ carcinomas, Tis, are non-
invasive cancers arising in either flat mucosa or in
polyps. If a tumor invades the stalk of the polyp,
then it is classified as T1. In some cases in which
tumor is resected for palliation only, lymph nodes
may not be present or may be few in number. Eval-
uation of the number and location of involved
lymph nodes is critical.

DEFINITION OF TNM

The same classification is used for both clinical
and pathologic staging.

Primary Tumor (T)

STAGE GROUPING

TX
TO
Tis
T1
T2
T3

T4

Primary tumor cannot be assessed

No evidence of primary tumor

Carcinoma in situ

Tumor invades submucosa

Tumor invades muscularis propria

Tumor invades through the muscularis pro-
pria into the subserosa, or into nonperito-
nealized pericolic or perirectal tissues.

Tumor perforates the visceral peritoneum, or
directly invades other organs or structures.”

*Note: Direct invasion of other organs or
structures includes invasion of other segments of
colorectum by way of serosa (e.g., invasion of the
sigmoid colon by a carcinoma of the cecum).

Regional Lymph Nodes (N)

NX
NO
N1
N2

N3

Regional lymph nodes cannot be assessed

No regional lymph node metastasis

Metastasis in 1 to 3 pericolic or perirectal
lymph nodes

Metastasis in 4 or more pericolic or peri-
rectal lymph nodes

Metastasis in any lymph node along the
course of a named vascular trunk

Distant Metastasis (M)

DUKES

Stage 0 Tis NO MO

Stagel TI1 NO MO } A
T2 NO MO

Stage I T3 NO MO } B
T4 NO MO

StageIll AnyT N1 MO } C
Any T N2, N3 MO
Stage IV AnyT AnyN Ml

Note: Dukes’ B is a composite of better (T3, NO, M0)
and worse (T4, NO, MO) prognostic groups as is
Dukes’ C (Any T, N1, M0) and (Any T, N2, N3, MO).

DIFFERENCES BETWEEN
THE 2ND AND 3RD EDITIONS

The differences between the previous (1983) and
the new staging systems for carcinomas of the
colon and rectum are extensive. In this edition of
the Manual, the definitions for Tis, T1, and T2 have
been shortened and simplified. T2a and T2b, which
were used in the 1983 edition, are not included in
this edition. T2 now refers to invasion of the
muscularis propria for both colon and rectum. The
definition for T3 has been simplified to accom-
modate the different anatomic structures of the
colon and the rectum.

The N definitions have also been changed. In this
edition, N1 refers to 1 to 3 involved lymph nodes,
and N2 refers to 4 or more involved nodes. In the
1983 edition N2 referred to the regional nodes
involved that extended to the line of resection or
ligature around the blood vessels. In this edition
the definition of N3 has been changed from lymph
nodes whose location was not identified to those
along the course of a major, named vascular trunk.

Stage I is no longer subdivided into A and B
categories. Stage II now includes T3, NO, MO and
T4, NO, MO. In the previous edition T4, NO, MO was
assigned to Stage IIL

Histopathologic Type

This staging classification applies to all carcinomas
that arise in the colon and rectum.

Histopathologic Grade (G)

MX Presence of distant metastasis cannot be
assessed

MO No distant metastasis

M1 Distant metastasis

GX
Gl
G2
G3
G4

Grade cannot be assessed
Well differentiated
Moderately well differentiated
Poorly differentiated
Undifferentiated
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COLON AND RECTUM

Data Form for Cancer Staging

Patient identification

Name

Address

Hospital or clinic number
Age Sex Race

Oncology Record

Anatomic site of cancer
Histologic type

Grade (G)

Date of classification

Institution identification
Hospital or clinic
Address

Chronology of classification
(use separate form for each time staged)
[ ] Clinical (use all data prior to first treatment)
[ ] Pathologic (if definitively resected specimen available)

Definitions
Primary Tumor (T)

] TX Primary tumor cannot be assessed
] T0 No evidence of primary tumor
] Tis Carcinoma in situ

Tumor invades submucosa

Tumor invades muscularis propria

Tumor invades through muscularis propria into sub-
serosa, or into nonperitonealized pericolic or peri-
rectal tissues

Tumor perforates visceral peritoneum, or directly
invades other organs or structures

Lymph Node (N)

[
[
[
[ 1T
(
[

[ 1 T4

[ ] NX Regional lymph nodes cannot be assessed

[ ] NO No regional lymph node metastasis )

[ ] N1 Metastasis in 1 to 3 pericolic or perirectal lymph
nodes

[ ] N2 Metastasis in 4 or more pericolic or perirectal lymph
nodes

[ 1 N3 Metastasis in any lymph node along course of a

major named vascular trunk

Distant Metastasis (M)

[ ] MX Presence of distant metastasis cannot be assessed
[ 1 MO No distant metastasis

[ 1M1

Distant metastasis

79

Histopathologic Grade (G)

] GX
] G1
] G2
] G3
] G4

Grade cannot be assessed
Well differentiated
Moderately well differentiated
Poorly differentiated
Undifferentiated

— — p—— —

Histopathologic Type

This staging classification applies to all carcinomas that arise
in the colon and rectum.

Sites of Distant Metastasis ‘

PUL
0ss
HEP
BRA
LYM
MAR
PLE
PER
SKi
OTH

Pulmonary
Osseous
Hepatic

Brain

Lymph nodes
Bone marrow
Pleura
Peritoneum
Skin

Other

—M.D.
Registrar

Staged by

Date

American Joint Committee on Cancer—1988
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Anal Canal

There are two staging systems for cancers of the anus, one
for the anal canal and the other for the anal margin. The
separation is important because it affects prognosis and
treatment. The staging classification for the anus is new and
was not published in previous editions of the Manual

Cancers of the anal canal are staged clinically according to
the size and extent of the primary tumor. Thus, patients with
cancer of the canal can be classified at the time of presenta-
tion by inspection of the lesion and palpation of adjacent
structures, including regional lymph nodes. Although addi-
tional information concerning depth of penetration can often
be provided by the pathologist after resection, in many cases,
especially those treated with radiation, the depth of invasion
cannot be assessed. As a result, only a single staging system is
recommended. Radiation and chemotherapy not only de-
stroy tumor cells but also cause inflammatory changes and
edema, which makes it difficult for the pathologist to assess
the true depth of invasion.

Cancers that arise at the anal margin, that is, the junction
of the hair-bearing skin with the mucous membrane of the
anal canal, or below, are staged according to the system used
for skin cancers (see page 133).

ANATOMY

Primary Site. The anatomic limits of the anal canal ICD-O
154.2) are defined as follows for staging purposes: The anal
canal extends from the rectum to the perianal skin and is
lined by the mucous membrane overlying the internal
sphincter, including the transitional epithelium and dentate
line, to the junction with the hair-bearing skin.

Regional Lymph Nodes. The regional lymph nodes are the
perirectal, internal iliac, and inguinal lymph nodes.
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Regional nodal groups include:

anorectal
perirectal
superficial inguinal
internal iliac
hypogastric
femoral

lateral sacral

All other nodal groups represent sites of distant
metastasis. The sites of regional node involvement
are explained by lymphatic drainage, which may
go in either of two directions: above to the rectal
ampulla and below to the perineum. Tumors that
arise in the anal canal usually spread initially to the
anorectal and perirectal nodes, and those that arise
at the anal margin spread to the superficial ingui-
nal nodes.

Metastatic Sites. Cancers of the anus can metas-
tasize to most organs, especially the liver and
lungs. Involvement of the abdominal cavity is not
unusual.

RULES FOR CLASSIFICATION

The staging system does not preclude the surgeon
from recording the depth of penetration or exten-
sion of tumor based on information provided by
the pathologist or radiologist. This information,
however, does not enter into the staging classifi-
cation. ‘

The primary tumor is staged according to its size
and local extension as determined by clinical or
pathologic examination. For most of the histologic
types, the diameter of the tumor correlates with
the depth of penetration. Extension of tumor to the
anorectal, perirectal, superficial inguinal nodes,
femoral nodes, and adjacent structures can usually
be assessed by palpation. Tumor can extend to the
rectal mucosa or submucosa, subcutaneous peri-
anal tissue, perianal skin, ischiorectal fat, and/or
local skeletal muscles, such as the external anal
sphincter, levator ani, and coccygeus muscles. Tu-
mor can also invade the perineum, vulva, prostate
gland, urinary bladder, urethra, vagina, cervix uteri,
corpus uteri, pelvic peritoneum, and broad liga-
ments.

Spread to other nodal groups, such as inferior
mesenteric, can often be suspected by computed
tomography or magnetic nuclear imaging.

Clinical Staging. Anal cancers are staged primarily
by inspection and palpation. Imaging may help
define extent of tumor. There is no pathologic stag-
ing in the classification.

MANUAL FOR STAGING OF CANCER

DEFINITION OF TNM

Anal Canal

The following is the TNM classification for the
staging of cancers that arise in the anal canal only.
Cancers that arise at the anal margin are staged
according to cancers of the skin.

Primary Tumor (T)

TX Primary tumor cannot be assessed

TO No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor 2 cm or less in greatest dimension

T2 Tumor more than 2 cm but not more than
5 cm in greatest dimension

T3 Tumor more than 5 cm in greatest dimension

T4 Tumor of any size invades adjacent organ(s),
e.g, vagina, urethra, bladder (involvement
of the sphincter muscle(s) aloneis not classi-
fied as T4)

Note: The adjacent organs involved with tumor
should be specified.

Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Metastasis in perirectal lymph node(s)

N2 Metastasis in unilateral internal iliac and/or
inguinal lymph node(s)

N3 Metastasis in perirectal and inguinal lymph
nodes and/or bilateral internal iliac and/or
inguinal lymph nodes

Distant Metastasis (M)

MX Presence of distant metastasis cannot be
assessed

MO No distant metastasis

M1 Distant metastasis

STAGE GROUPING

Stage 0 Tis NO MO
StageI TI1 NO MO
StageII T2 NO MO
T3 NO MO
Stage IIA T4 NO MO
T1 N1 MO

T2 N1 MO -
T3 N1 MO
Stage B T4 N1 MO

Any T N2, N3 MO

StageIV AnyT AnyN Ml




Anal Canal

DIFFERENCES BETWEEN
THE 2ND AND 3RD EDITIONS

This is a new TNM classification.

HISTOPATHOLOGIC TYPE

The staging system applies to all carcinomas aris-
ing in the anal canal, including carcinomas that
arise within an anorectal fistula. Melanomas are
excluded.

HISTOPATHOLOGIC GRADE

GX Grade cannot be assessed

G1 Well differentiated

G2 Moderately well differentiated
G3 Poorly differentiated

G4 Undifferentiated
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ANAL CANAL

Data Form for Cancer Staging

Patient identification

Name

Address

Hospital or clinic nhumber
Age Sex Race

Oncology Record

Anatomic site of cancer

Histologic type

Grade (G)

Date of classification

Institution identification
Hospital or clinic
Address

Chronology of classification
(use separate form for each time staged)
[ ] Clinical (use all data prior to first treatment)
[ 1 Pathologic (if definitively resected specimen available)

Definitions

Primary Tumor (T)

[ 1 TX Primary tumor cannot be assessed

[ 1 TO No evidence of primary tumor

[ ] Tis Carcinoma in situ

[ 1 T1 Tumor2cm orless in greatest dimension

[ 1 T2 Tumor more than 2 cm but not more than 5 cm in
greatest dimension

Tumor more than 5 cm in greatest dimension
Tumor of any size invades adjacent organ(s): vagina,
urethra, bladder (involvement of sphincter muscle(s)
alone is not classified as T4

Lymph Node (N)

[ ] NX Regional lymph nodes cannot be assessed

[ 1 NO No regional lymph node metastasis

[ 1 N1 Metastasis in perirectal lymph node(s)

[ ] N2 Metastasis in unilateral internal iliac and/or inguinal
lymph node(s)

Metastasis in perirectal and inguinal lymph nodes
and/or bilateral internal iliac and/or inguinal lymph
nodes

[ 1N3

Distant Metastasis (M)

[ ] MX Presence of distant metastasis cannot be assessed
[ 1 MO No distant metastasis

[ ] M1 Distant metastasis

Histopathologic Type

The staging system applies to all carcinomas arising in the anal
canal, including carcinomas that arise within an anorectal fis-
tuia. Melanomas are excluded.

Histopathologic Grade (G)

GX Grade cannot be assessed
Well differentiated
Moderately well differentiated
Poorly differentiated

[]
[ 1]
(]
[ ]
[ 1] Undifferentiated

[aXoNoNe)
AWM

Sites of Distant Metastasis

Pulmonary PUL
Osseous OSS
Hepatic HEP

Brain BRA

Lymph nodes LYM
Bone marrow MAR
Pleura PLE
Peritoneum PER

Skin SKI

Other OTH

lHlustration

Indicate on diagram primary tumor and regional nodes involved.

Staged by M.D.
Registrar

Date

American Joint Committee on Cancer—1988




Liver (including

intrahepatic
bile ducts)

The liver (including intrahepatic bile ducts), the largest
parenchymatous organ in the body, is often the site of meta-
static cancer, usually from malignant tumors that arise in
abdominal viscera, such as in the colon. Primary cancers of
the liver are uncommon in the United States, although com-
mon in many other countries. Fewer than 300 cases are
diagnosed in the United States every year. The liver gives rise
to several distinctive malignant tumors that are derived from
its various components. These include hepatocellular carci-
nomas that arise from the hepatocytes, cholangiocarcinomas
or intrahepatic bile duct carcinomas that arise from the bile
ducts, and various sarcomas that arise from the mesen-
chymal elements. Hepatocellular carcinomas are often asso-
ciated with pre-existing liver disease, usually cirrhosis, which
may dominate the clinical picture. The liver has a dual blood
supply: the hepatic artery, which branches from the celiac
artery, and the portal vein, which drains the intestine. Blood
from the liver passes through the hepatic vein and enters the
inferior vena cava. Hepatocellular carcinomas have a procliv-
ity to invade blood vessels, a fact that is considered in the
staging classification.

ANATOMY

Histologically, the liver is divided into lobules. Between the
lobules are the portal areas that contain the intrahepatic
(ICD-0 155.1) bile ducts.

Primary Site. The liver (ICD-O 155.0) is located in the right
upper abdominal cavity below the right leaf of the dia-
phragm. It extends from the fifth rib and midclavicular line
on the left side to the inferior costal margin and midaxillary
line on the right side. Covered by a smooth reddish brown
capsule, the organ is divided into right and left lobes, the
former being much larger. Two smaller lobes, the quadrate
and the caudate, are subdivisions of the undersurface of the
right lobe. Separated by the gallbladder fossa, the quadrate is
on the left and the caudate is on the right. Between the left
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and right lobes is the porta hepatis through which
pass the hepatic artery and its major branches, the
portal vein, the extrahepatic bile ducts and lym-
phatic vessels.

Note: For classification, the plane projecting
between the bed of the gallbladder and the infe-
rior vena cava divides the liver into two lobes.

Regional Lymph Nodes. The regional lymph nodes
are the hilar (ie., those in the hepatoduodenal lig-
ament: hepatic and periportal nodes). Any lymph
node involvement beyond these nodes is consid-
ered distant metastasis for staging purposes and
should be coded as M1.

Metastatic Sites. Hepatocellular carcinomas can
spread to almost every organ in the body. The
most common sites of metastatic spread are to the
lungs and to bone. Extension often occurs into the
diaphragm.

RULES FOR CLASSIFICATION

T categories are based on the observation of single
versus multiple tumor nodules, the size of the larg-
est nodule (2 cm is the discriminating limit), and
vascular invasion. The staging system does not
deal with etiologic mechanisms such as whether
multiple nodules represent multiple, independent
primary tumors or intra-hepatic metastasis from a
single primary hepatic carcinoma.

Because of the tendency for vascular invasion,
imaging of the liver is important for staging pri-
mary hepatocellular carcinomas, unless distant
metastasis can be demonstrated at the time of
diagnosis.

Clinical Staging. Staging depends on some type of
imaging procedure to demonstrate the size of the
primary tumor and vascular invasion. Surgical
exploration is usually not carried out because the
chance for complete resection is not great.

DEFINITION OF TNM
Primary Tumor (T)

TX Primary tumor cannot be assessed
TO No evidence of primary tumor
T1 Solitary tumor 2 cm or less in greatest di-
mension without vascular invasion
T2 Solitary tumor 2 cm or less in greatest di-
mension with vascular invasion, or
Multiple tumors limited to one lobe, none
more than 2 cm in greatest dimension
without vascular invasion, or

MANUAL FOR STAGING OF CANCER

A solitary tumor more than 2 cm in great-
est dimension without vascular invasion
T3 Solitary tumor more than 2 cm in greatest
dimension with vascular invasion, or
Multiple tumors limited to one lobe, none
more than 2 cm in greatest dimension,
with vascular invasion, or
Multiple tumors limited to one lobe, any
more. than 2 cm in greatest dimension,
with or without vascular invasion
T4 Multiple tumors in more than one lobe or
Tumor(s) involve(s) a major branch of portal
or hepatic vein(s)

Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Regional lymph node metastasis

Distant Metastasis (M)

MX Presence of distant metastasis cannot be as-
sessed

MO No distant metastasis

M1 Distant metastasis

STAGE GROUPING

StageI TI NO MO
StageII T2 NO MO
Stage I T1 N1 MO

T2 N1 MO
T3 NO, N1 MO

Stage IVA T4 AnyN MO
Stage IVB AnyT AnyN Ml

DIFFERENCES BETWEEN
THE 2ND AND 3RD EDITIONS

This staging classification is a radical change from
that published in the 1983 Manual Cirrhosis is no
longer considered in the staging classification. Vas-
cular invasion, size, and number of lesions are the
important elements in the new system.

HISTOPATHOLOGIC TYPE

The staging system applies to all primary carcino-
mas of the liver. These include hepatomas or hepa-
tocellular carcinomas and intrahepatic bile duct
carcinomas or cholangiocarcinomas, and mixed
types. (Hepatomas are by far the most common.)
The classification does not apply to sarcomas.




Liver (including intrahepatic bile ducts)

HISTOPATHOLOGIC GRADE (G)

GX
Gl
G2
G3
G4

Grade cannot be assessed
Well differentiated
Moderately well differentiated
Poorly differentiated
Undifferentiated
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Primary Tumor (T)

TX Primary tumor cannot be assessed

TO No evidence of primary tumor

Tis Carcinoma in sifu

T1 Tumor 5 mm or less in greatest dimension

T2 Tumor more than 5 mm in greatest dimen-
sion, without invasion of adjacent structures

T3 Tumor invades adjacent structures, excluding
the orbit

T4 Tumor invades the orbit

Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Regional lymph node metastasis

Distant Metastasis (M)

MX Presence of distant metastasis cannot be
assessed ' '

MO No distant metastasis

M1 Distant metastasis

MANUAL FOR STAGING OF CANCER

STAGE GROUPING

No stage grouping is presently recommended.

DIFFERENCES BETWEEN
THE 2ND AND 3RD EDITIONS

This classification is the same as that published in
the second edition of the Manual

HISTOPATHOLOGIC TYPE

This classification applies only to carcinoma of the
conjunctiva.

HISTOPATHOLOGIC GRADE (G)

GX Grade cannot be assessed

G1 Well differentiated

G2 Moderately well differentiated
G3 Poorly differentiated

G4 Undifferentiated










































































































































































