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Seventh Edition Dedication

This seventh edition of the AJCC Cancer Staging Manual is
dedicated to Irvin D. Fleming. Dr. Fleming is a past Chair
of the AJCC and a giant in American oncology. The major
changes in cancer staging being introduced with this edition
are largely the outgrowth of Dr. Fleming’s vision in estab-
lishing a landmark collaboration between the AJCC and
the National Cancer Institute SEER Program, the National
Program for Cancer Registries of the CDC, the Commission

on Cancer, the National Cancer Registrars Association, and
the North American Association of Central Cancer Registries.
Dr. Fleming’s influence on cancer care and commitment to
patients extends well beyond the AJCC as evidenced by his
leadership in many organizations, including service as Presi-
dent of the American Cancer Society. For his vision, leader-
ship, friendship, and support, we dedicate this Manual in his
honor.
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Preface

Cancer staging plays a pivotal role in the battle on cancer. It
forms the basis for understanding the changes in population
cancer incidence, extent of disease at initial presentation, and
the overall impact of improvements in cancer treatment. Stag-
ing forms the base for defining groups for inclusion in clinical
trials. Most importantly, staging provides those with cancer and
their physicians the critical benchmark for defining prognosis
and the likelihood of overcoming the cancer and for determin-
ing the best treatment approach for their cases.

Refining these standards to provide the best possible
staging system is a never-ending process. Toward this end,
the American Joint Committee on Cancer (AJCC) has led
these efforts in the USA since 1959. A collaborative effort
between the AJCC and the International Union for Cancer
Control (UICC) maintains the system that is used worldwide.
This system classifies the extent of disease based mostly on
anatomic information on the extent of the primary tumor,
regional lymph nodes, and distant metastases. This classifica-
tion was developed in the 1940s by Pierre Denoix of France
and formalized by the UICC in the 1950s with the formation
of the Committee on Clinical Stage Classification and Applied
Statistics. The AJCC was founded in 1959 to complement this
work. The AJCC published its first cancer staging manual in
1977. Since the 1980s, the work of the UICC and AJCC has
been coordinated, resulting in the simultaneous publication
of the TNM Classification of Malignant Tumours by the UICC
and the AJCC Cancer Staging Manual. The revision cycle is
6-8 years, a time frame that provides for accommodation of
advances in cancer care while allowing cancer registry systems
to maintain stable operations.

The work of the AJCC is made possible by the dedicated
volunteer effort of hundreds, and perhaps thousands, of com-
mitted health professionals including physicians, nurses, popu-
lation scientists, statisticians, cancer registrars, supporting staff,
and others. These volunteers, representing all relevant disci-
plines, are organized into disease teams chaired by leading cli-
nicians. These teams make recommendations for change in the
staging system based on available evidence supplemented with
expert consensus. Supporting these teams is a panel of expert
statisticians who provide critical support in evaluation of exist-
ing data and in analysis of new data when this is available.

The level of data supporting the staging systems var-
ies among disease sites. For some diseases, particularly less
common cancers, there are few outcome data available. These
staging systems are based on what limited data are avail-
able, supplemented by expert consensus. Though potentially
imperfect, these disease schemas are critical to allow the col-
lection of standardized data to support clinical care and for
future evaluation and refinement of the staging system.

Increasingly, the disease teams of the AJCC and UICC use
existing data sets or establish the necessary collaborations to
develop new large data sets to provide high-level evidence
to support changes in the staging system. Examples of this
include the work in melanoma that led to changes in the sixth
edition and their refinement in this seventh edition, use of
the National Cancer Data Base and Surveillance Epidemiol-
ogy and End Results (SEER) data base for evaluation of the
colorectal staging system, and the use of existing data sets
from the USA, Europe, and Asia in gastric cancer. In addition,
groups have been established to collect very large interna-
tional data sets to refine staging. In addition to the melanoma
collaborative, the best examples in refining staging for the
seventh edition are the collaborative group of the Interna-
tional Association for the Study of Lung Cancer (IASLC) and
the Worldwide Esophageal Cancer Collaborative (WECC).

A major challenge to TNM staging is the rapid evolu-
tion of understanding in cancer biology and the availability
of biologic factors that predict cancer outcome and response
to treatment with better accuracy than purely anatomically
based staging. This has led some cancer experts to conclude
that TNM is obsolete. Although such statements are mis-
guided, the reality is that the anatomic extent of disease only
tells part of the story for many cancer patients.

The question of including nonanatomic prognostic fac-
tors in staging has led to intense debate about the purpose and
structure of staging. Beginning with the sixth edition of the
AJCC Cancer Staging Manual, there was judicious addition of
nonanatomic factors to the classifications that modified stage
groups. This shift away from purely anatomic information
has been extended in the current edition. Relevant markers
that are of such importance that they are required for clini-
cians to make clear treatment decisions have been included
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in groupings. Examples include the mitotic rate in staging
gastrointestinal stromal tumors and prostate-specific antigen
and Gleason score in staging prostate cancer. In the future, the
discovery of new markers will make it necessary to include
these markers in staging and will likely require the develop-
ment of new strategies beyond the current grouping systems.

That said, it must also be clearly stated that it is critical
to maintain the anatomic base to cancer staging. Anatomic
extent of disease remains the key prognostic factor in most
diseases. In addition, it is necessary to have clear links to past
data to assess trends in cancer incidence and the impact of
advances in screening and treatment and to be able to apply
stage and compare stage worldwide in situations where new
nonanatomic factors are not or cannot be collected. There-
fore, the staging algorithms in this edition of the AJCC Cancer
Staging Manual using nonanatomic factors only use them as
modifiers of anatomic groupings. These factors are not used
to define the T, N, and M components, which remain purely
anatomic. Where they are used to define groupings, there is
always a convention for assigning a group without the non-
anatomic factor. These conventions have been established and
defined in collaboration with the UICC.

The work for the seventh edition of the AJCC Cancer
Staging Manual began immediately on publication of the
sixth edition. Under the leadership of the Prognostic Fac-
tors Task Force of the UICC, an ongoing review of literature
relevant to staging was performed and updated annually. A
new data collection system that allows capture of nonana-
tomic information in conjunction with anatomic staging data
was developed and implemented in the USA. A number of
working groups continued data collection and analysis with
the plan to advise AJCC Task Forces. The AJCC provided a
competitive grant program to support work to lead to stag-
ing revision. An enhanced statistical task force was empan-
elled. Finally, in 2006, the disease task forces were convened
to review available evidence and recommend changes to
TNM. After review by the UICC, the changes reflected in this

manual were adopted for application to cases diagnosed on or
after January 1, 2010.

This work involved many professionals in all fields in
the clinical oncology, cancer registry, population surveil-
lance, and statistical communities. It is hard to single out
individuals, but certain people were central to this effort.
Irvin Fleming, to whom we dedicate this Manual, showed
the leadership and the vision over a decade ago that led to
the development of the Collaborative Stage Data Collection
System. Frederick Greene, as senior editor of the sixth edi-
tion, paved the way for this work, developed the extremely
popular and useful AJCC Cancer Staging Atlas, and did the
legwork to enhance the collaboration between the UICC
and AJCC. The work of our publisher Springer provided the
resources to support this work and the patience needed as
the Task Forces and editors finished their work. The many
cancer registrars and the Collaborative Stage Version 2 Work
Group who worked on the disease teams kept us all properly
focused. And the AJCC staff, most notably Donna Gress,
Karen Pollitt, and Connie Bura provided the glue and the
sweat to keep us all together.

We believe that this, the seventh edition of the AJCC
Cancer Staging Manual, and the electronic and print products
built on this manual, will provide strong support to patients
and physicians alike as they face the battle with cancer, and we
hope that it provides the concepts and the foundation for the
future of cancer staging as we move to the era of personalized
molecular oncology.

Stephen B. Edge, Buffalo, NY

David R. Byrd, Seattle, WA

Carolyn C. Compton, Bethesda, MD
April G. Fritz, Reno, NV

Frederick L. Greene, Charlotte, NC
Andy Trotti, Tampa, FL
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Introduction
and Historical Overview

The seventh edition of the AJCC Cancer Staging Manual is
a compendium of all currently available information on the
staging of cancer for most clinically important anatomic sites.
It has been developed by the American Joint Committee on
Cancer (AJCC) in cooperation with the TNM Committee of
the International Union Against Cancer (UICC). The two
organizations have worked together at every level to create a
staging schema that remains uniform throughout. The cur-
rent climate that allows for consistency of staging worldwide
has been made possible by the mutual respect and diligence
of those working in the staging area for both the AJCC and
the UICC.

Classification and staging of cancer enable the physician
and cancer registrar to stratify patients, which leads to better
treatment decisions and the development of a common lan-
guage that aids in the creation of clinical trials for the future
testing of cancer treatment strategies. A common language of
cancer staging is mandatory in order to realize the important
contributions from many institutions throughout the world.
This need for appropriate nomenclature was the driving force
that led to clinical classification of cancer by the League of
Nations Health Organization in 1929 and later by the UICC
and its TNM Committee.

The AJCC was first organized on January 9, 1959, as
the American Joint Committee for Cancer Staging and End
Results Reporting (AJC). The driving force behind the organi-
zation of this body was a desire to develop a system of clinical
staging for cancer that was acceptable to the American medi-
cal profession. The founding organizations of the AJCC are
the American College of Surgeons, the American College of
Radiology, the College of American Pathologists, the Ameri-
can College of Physicians, the American Cancer Society, and
the National Cancer Institute. The governance of the AJCC is
overseen by designees from the founding organizations and
representatives of the sponsoring organizations including
the American Society of Clinical Oncology and the Centers
for Disease Control and Prevention. The Medical Director of
the Commission on Cancer functions as the Executive Direc-
tor of the AJCC. Fostering the work of the AJCC has been
undertaken by committees called task forces, which have been
established for specific anatomic sites of cancer. In prepara-
tion for each new edition of the AJCC Cancer Staging Manual,
the task forces are convened and serve as consensus panels to

review scholarly material related to cancer staging and make
recommendations to the AJCC regarding potential changes in
the staging taxonomy.

During the last 50 years of activity related to the AJCC,
a large group of consultants and liaison organization repre-
sentatives have worked with the AJCC leadership. These rep-
resentatives have been selected by the American Society of
Clinical Oncology, the Centers for Disease Control and Pre-
vention, the American Urological Association, the Association
of American Cancer Institutes, the National Cancer Registrars
Association, the Society of Gynecologic Oncologists, the Soci-
ety of Urologic Oncology, the National Cancer Institute and
the SEER Program, the North American Association of Cen-
tral Cancer Registries (NAACCR), and the American Society
of Colon and Rectal Surgeons.

Chairing the AJCC have been Murray Copeland, M.D.
(1959-1969), W.A.D. Anderson, M.D. (1969—-1974), Oliver H.
Beahrs, M.D. (1974-1979), David T. Carr, M.D. (1979-1982),
Harvey W. Baker, M.D. (1982-1985), Robert V. P. Hutter, M.D.
(1985-1990), Donald E. Henson, M.D. (1990-1995), Irvin
D. Fleming, M.D. (1995-2000), Frederick L. Greene, M.D.
(2000-2004), David L. Page, M.D. (2004-2005), Stephen B.
Edge, M.D. (2005-2008), and currently Carolyn C. Compton,
M.D., Ph.D.

The initial work on the clinical classification of cancer
was instituted by the League of Nations Health Organiza-
tion (1929), the International Commission on Stage Group-
ing and Presentation of Results (ICPR) of the International
Congress of Radiology (1953), and the International Union
Against Cancer (UICC). The latter organization became most
active in the field through its Committee on Clinical Stage
Classification and Applied Statistics (1954). This committee
was later known as the UICC TNM Committee, which now
includes the Chair of the AJCC.

Since its inception, the AJCC has embraced the TNM sys-
tem in order to describe the anatomic extent of cancer at the
time of initial diagnosis and before the application of defini-
tive treatment. In addition, a classification of the stages of
cancer was utilized as a guide for treatment and prognosis
and for comparison of the end results of cancer management.
In 1976 the AJCC sponsored a National Cancer Conference
on Classification and Staging. The deliberation at this confer-
ence led directly to the development of the first edition of the
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Cancer Staging Manual, which was published in 1977. With
the publication of the first edition, the AJCC broadened its
scope by recognizing its leadership role in the staging of can-
cer for American physicians and registrars. The second edi-
tion of this manual (1983) updated the earlier edition and
included additional sites. This edition also served to enhance
conformity with the staging espoused by the TNM Commit-
tee of the UICC.

The expanding role of the American Joint Committee in
a variety of cancer classifications suggested that the original
name was no longer applicable. In June 1980 the new name,
the American Joint Committee on Cancer, was selected.
Since the early 1980s, the close collaboration of the AJCC
and the UICC has resulted in uniform and identical defini-
tions and stage groupings of cancers for all anatomic sites
so that a universal system is now available. This worldwide
system was espoused by Robert V. P. Hutter, M.D., in his
Presidential Address at the combined meeting of the Society

of Surgical Oncology and the British Association of Surgical
Oncology in London in 1987.

During the 1990s, the importance of TNM staging of
cancer in the USA was heightened by the mandatory require-
ment that Commission on Cancer—approved hospitals use
the AJCC-TNM system as the major language for cancer
reporting. This requirement has stimulated education of all
physicians and registrars in the use of the TNM system, and
credit goes to the Approvals Program of the Commission on
Cancer for this insightful recognition. The AJCC recognizes
that, with this seventh edition of the AJCC Cancer Staging
Manual, the education of medical students, resident physi-
cians, physicians in practice, and cancer registrars is para-
mount. As the twenty-first century unfolds, new methods of
education will complement the seventh edition of the AJCC
Cancer Staging Manual and will ensure that all those who
care for cancer patients will be trained in the language of
cancer staging.

Xiv
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Purposes and Principles
of Cancer Staging

INTRODUCTION AND OVERVIEW

The extent or stage of cancer at the time of diagnosis is a key
factor that defines prognosis and is a critical element in deter-
mining appropriate treatment based on the experience and
outcomes of groups of prior patients with similar stage. In
addition, accurate staging is necessary to evaluate the results
of treatments and clinical trials, to facilitate the exchange and
comparison of information among treatment centers, and to
serve as a basis for clinical and translational cancer research.
At a national and international level, the agreement on classi-
fications of cancer cases provides a method of clearly convey-
ing clinical experience to others without ambiguity.

Several cancer staging systems are used worldwide. Dif-
ferences among these systems stem from the needs and
objectives of users in clinical medicine and in population
surveillance. The most clinically useful staging system is the
tumor node metastasis (TNM) system maintained collabor-
atively by the American Joint Committee on Cancer (AJCC)
and the International Union for Cancer Control (UICC).
The TNM system classifies cancers by the size and extent
of the primary tumor (T), involvement of regional lymph
node (N), and the presence or absence of distant metasta-
ses (M), supplemented in recent years by carefully selected
nonanatomic prognostic factors. There is a TNM staging
algorithm for cancers of virtually every anatomic site and
histology, with the primary exception in this manual being
staging of pediatric cancers.

Philosophy of TNM Revision. The AJCC and UICC period-
ically modify the TNM system in response to newly acquired
clinical data and improved understanding of cancer biology
and factors affecting prognosis. Revision is one factor that
makes the TNM system the most clinically useful staging sys-
tem and accounts for its use worldwide. However, changes in
staging systems may make it difficult to compare outcomes of
current and past groups of patients. Because of this, the orga-
nizations only make these changes carefully and based on the
best possible evidence.

The revision cycle for TNM staging is 6-8 years. This
provides sufficient time for implementation of changes in
clinical and cancer registry operations and for relevant exam-
ination and discussion of data supporting changes in staging.
Table 1.1 shows the publication years for each of the versions
of the TNM system up through this current seventh edition of
the TNM system. The prior sixth edition was used for cases
diagnosed on or after January 1, 2003. The seventh edition

published in this manual is effective for cancer cases diagnosed
on or after January 1, 2010.

Anatomic Staging and Use of Nonanatomic Infor-
mation. Cancer staging is historically based solely on the
anatomic extent of cancer and remains primarily anatomic.
However, an increasing number of nonanatomic factors about
a cancer and its host provide critical prognostic information
and may predict the value of specific therapies. Among those
factors known to affect patient outcomes and/or response to
therapy are the clinical and pathologic anatomic extent of
disease, the reported duration of signs or symptoms, gender,
age and health status of the patient, the type and grade of
the cancer, and the specific biological properties of the cancer.
Clinicians use the pure anatomic extent of disease in defin-
ing treatment, but in many cases must supplement TNM with
other factors in order to counsel patients and make specific
treatment recommendations. As more of these factors are fully
validated, it will be necessary to develop strategies to incor-
porate them into prognostic systems for patient management
while maintaining the core anatomic structure of staging. The
restriction of TNM to anatomic information has led clinicians
to develop other prognostic systems and even led some to con-
clude that TNM is “obsolete” or “anachronistic.”

As outlined in this chapter and throughout the Manual in
many of the revised AJCC staging algorithms, nonanatomic
factors are incorporated into stage grouping where needed.
This practice started in a limited fashion in prior editions.
However, anatomic extent of disease remains central to defining
cancer prognosis. Most proposed nonanatomic prognostic
factors in use have been validated only for patients with specific
types of disease grouped largely on the anatomic stage (e.g.,
Gleason’s score in early stage prostate cancer and genomic
profiles that are validated only in women with node-negative
breast cancer). Further, it is critical to maintain the ability to
report purely anatomic information to allow comparability of
patients treated using new prognostic schemas with patients
treated in the past using prior anatomic schemas or with
current patients for whom new prognostic factors are not
obtained because of cost, available expertise, reporting systems,
or other logistical issues.

Defining T, N, M and Timing of Staging Data. Stage is
determined from information on the tumor T, regional nodes
N, and metastases M and by grouping cases with similar prog-
nosis. The criteria for defining anatomic extent of disease are
specific for tumors at different anatomic sites and of different

Purposes and Principles of Cancer Staging




TABLE 1.1. AJCC Cancer Staging Manual editions

Edition Publication Dates effective for cancer diagnosed
1 1977 1978-1983

2 1983 1984-1988

3 1988 1989-1992

4 1992 1993-1997

5 1997 1998-2002

6 2002 2003-2009

7 2009 2010-

histologic types. For example, the size of the tumor is a key
factor in breast cancer but has no impact on prognosis in
colorectal cancer, where the depth of invasion or extent of the
cancer is the primary prognostic feature. Therefore, the criteria
for T, N, and M are defined separately for each tumor and histo-
logic type. With certain types of tumors, such as Hodgkin and
other lymphomas, a different system for designating the extent
of disease and prognosis, and for classifying its groupings, is
necessary. In these circumstances, other symbols or descriptive
criteria are used in place of T, N, and M, and in the case of
lymphoma only the stage group is defined. The general rules
for defining elements of staging are presented later, and the
specifics for each type of disease are in the respective chapters.

Beginning with the sixth edition of the AJCC Cancer Stag-
ing Manual, TNM adopted a change in the rules for timing of
staging data collection to coordinate data collection among
the major cancer registry organizations in the USA including
the North American Central Registry programs [e.g., the NCI
Surveillance Epidemiology and End Results Program (SEER)
and the National Program of Cancer Registries (NPCR) of the
Center for Disease Control and Prevention], and the National
Cancer Data Base, and to accommodate changing practice
patterns with increased use of sensitive imaging studies that
often were applied during the initial diagnostic phase of care,
but occurred after surgery. The timing rules state that:

e Clinical staging includes any information obtained
about the extent of cancer before initiation of defini-
tive treatment (surgery, systemic or radiation ther-
apy, active surveillance, or palliative care) or within
4 months after the date of diagnosis, whichever is
shorter, as long as the cancer has not clearly progressed
during that time frame.

« Pathologic staging includes any information obtained
about the extent of cancer through completion of
definitive surgery as part of first course treatment or
identified within 4 months after the date of diagnosis,
whichever is longer, as long as there is no systemic or
radiation therapy initiated or the cancer has not clearly
progressed during that time frame.

TNM Staging Classification: Clinical, Pathologic,
Recurrent, Posttreatment, and Autopsy. Stage may
be defined at a number of points in the care of the cancer
patient. These include “pretreatment stage” or “clinical stage,”

and postsurgical or “pathologic stage.” In addition, stage may
be determined (a) after therapy for those receiving systemic
or radiation therapy before surgery (termed neoadjuvant
therapy) or as primary treatment without surgery, (b) at the
time of recurrence, and (c) for cancers identified at autopsy.

Clinical stage (pretreatment stage) is the extent of disease
defined by diagnostic study before information is available from
surgical resection or initiation of neoadjuvant therapy, within
the required time frame (see previous discussion). The nomen-
clature for clinical staging is cT, cN, and cM, and the anatomic
stage/prognostic groups based on cTNM are termed the clinical
stage groups. Clinical staging incorporates information obtained
from symptoms; physical examination; endoscopic examina-
tions; imaging studies of the tumor, regional lymph nodes, and
metastases; biopsies of the primary tumor; and surgical explora-
tion without resection. When T is classified only clinically (cT),
information from biopsy of single or sentinel lymph nodes may
be included in clinical node staging (cN). On occasion, informa-
tion obtained at the time of surgery may be classified as clinical
such as when liver metastases that are identified clinically but not
biopsied during a surgical resection of an abdominal tumor.

Pathologic stage is defined by the same diagnostic studies
used for clinical staging supplemented by findings from sur-
gical resection and histologic examination of the surgically
removed tissues. This adds significant additional prognostic
information that is more precise than what can be discerned
clinically before therapy. This pathologic extent of disease or
pathologic stage is expressed as pT, pN, and pM.

Posttherapy stage (yTNM) documents the extent of the
disease for patients whose first course of therapy includes
systemic or radiation treatment prior to surgical resection
or when systemic therapy or radiation is the primary treat-
ment with no surgical resection. The use of so-called neo-
adjuvant therapy is increasingly common in solid tumors
including breast, lung, gastrointestinal, head and neck, and
other cancers. Posttherapy stage may be recorded as clini-
cal or pathologic depending on the source of posttreatment
information. The extent of disease is classified using the same
T, N, and M definitions and identified as posttreatment with
a “yc” or “yp” prefix (ycT, yeN, ycTNM; ypT, ypN, ypTNM).
Note that American registry systems do not have a data ele-
ment to record “yc” elements, but these may be recorded in
the medical record. The measured response to therapy and/or
the extent of cancer after therapy may be prognostic. It is also
used to guide subsequent surgery or other therapy.

When a patient receives presurgical treatment and has a
posttherapy yc- or yp-TNM stage, the stage used for surveil-
lance analysis and for comparison purposes is the clinical
stage before the start of therapy. Care should be taken not
to record the postneoadjuvant therapy stage as the primary
stage for comparison of populations or for clinical trials. This
could lead to erroneous reports. For example, a patient with a
clinical Stage III breast cancer after chemotherapy could have
only residual carcinoma in situ. If the final y stage was used
as the original stage, the cancer would be erroneously staged
as Stage 0. This would be grossly misleading for a case that in
fact presented as a locally advanced Stage III cancer.
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Two other staging classifications are defined, though there
are no data fields reserved for these stages in most cancer
registry systems. The first of these is “Retreatment” classifica-
tion (rTNM). This is used because information gleaned from
therapeutic procedures and from extent of disease defined
clinically may be prognostic for patients with recurrent can-
cer after a disease-free interval. Clearly the extent of recur-
rent disease guides therapy, and this should be recorded in the
medical record using the TNM classification. It is important
to understand that the rTNM classification does not change
the original clinical or pathologic staging of the case. The sec-
ond of these is the “Autopsy” classification (aTNM) used to
stage cases of cancer not identified during life and only iden-
tified postmortem.

TNM Groupings. For the purposes of tabulation and analy-
sis of the care of patients with a similar prognosis, T, N, and M
are grouped into so-called anatomic stage/prognostic groups,
commonly referred to as stage groups. Groups are classified
by Roman numerals from I to IV with increasing severity
of disease. Stage I generally denotes cancers that are smaller
or less deeply invasive with negative nodes; Stage II and III
define cases with increasing tumor or nodal extent, and Stage
IV identifies those who present with distant metastases (M1)
at diagnosis. In addition, the term Stage 0 is used to denote
carcinoma in situ with no metastatic potential. Stage 0 is almost
always determined by pathologic examination.

The primary TNM groupings are purely clinical or patho-
logic. However, in clinical medicine, it is often expedient to
combine clinical and pathologic T, N, and M information
to define a mixed stage group for treatment planning. An
example of a clinical situation where such “mixed staging” is
used clinically is a woman with breast cancer who has had
the primary tumor resected providing pathologic T, but for
whom there was no lymph node surgery, requiring use of the
clinical N. The mixed stage combining clinical and patho-
logic information is sometimes referred to as working stage.
However, pure clinical and pathologic stage is still defined for
comparative purposes. In addition, clinical M status (MO or
M1) may be mixed with pathologic T and N information to
define pathologic stage, and the classification pTis ¢cNO cMO
may be used to define both clinical and pathologic stage for in
situ carcinoma. If there is pathologic evidence of metastases
(pM1), it may be used with clinical T and N information to
define clinical Stage IV and pathologic Stage IV.

The grouping recommendations in this manual are based
primarily on anatomic information. Anatomic extent of dis-
ease is supplemented by selected nonanatomic prognostic
factors in some disease sites. To denote the significance of this
selective use of nonanatomic factors and to underscore the
importance of anatomic information, the title of the group-
ings in the AJCC Cancer Staging Manual has been changed to
“Anatomic Stage/Prognostic Groups.”

Recording Cancer Stage in the Medical Record. All
staging classifications, and most importantly clinical and
pathologic T,N, and M and stage grouping, should be recorded

in the medical record. Clinical stage is used in defining primary
therapy (including surgery if surgery is performed), and when
surgery is the initial treatment, subsequent systemic or radiation
treatment is based on the pathologic stage. Recording clinical
stage is also important because it may be the only common
denominator among all cancers of a certain anatomic site
and histology. Examples include lung cancer, advanced GI
tumors, and head and neck cancers where surgery may not be
performed, as well as cancers such as prostate cancer and
others where surgical resection for limited disease may be
omitted. In such scenarios, it may be impossible to compare
cases where information is only obtained by clinical means
with those where surgical resection is performed. For this
reason, clinical stage remains an important component of
application of the TNM staging system. This was reinforced
in 2008 by the American College of Surgeons Commission on
Cancer in its cancer program standards with the requirement
that clinical stage be recorded in all cases.

There are many options for recording staging data in the
medical record. These include documenting in the initial
clinical evaluations, operative reports, discharge summaries,
and follow-up reports. Physicians are encouraged to enter the
stage of cancer in every record of clinical encounters with the
cancer patient. In addition, a paper or electronic staging form
may be useful to record stage in the medical record as well as
to facilitate communication of staging data to a cancer registry.
A simple form for collecting staging data is included for each
disease site in this manual.

The Cancer Registry and the Collaborative Stage
Data Collection System. Recording stage information in
a cancer registry allows analysis of treatment effects and lon-
gitudinal population studies. Traditionally registries recorded
the staging data provided in the medical record or on a staging
form by the physician. With the increasing complexity of
staging, the potential to incorporate various nonanatomic
factors into staging algorithms, and the need to coordinate
staging data collection for hospital- and population-based
central registries, there was a need for a more standardized
data collection tool for staging data. Such a system, termed the
Collaborative Stage Data Collection System (CS), was devel-
oped by the AJCC and its cancer surveillance and staging
partner organizations and implemented in cancer registries
in the USA in 2004. It has also been implemented in parts
of Canada with the expectation to implement throughout
Canada by 2012.

In the CS system, T, N, and M data plus selected nonana-
tomic factors are recorded and a computer-based algorithm
derives TNM stage as defined in the AJCC Cancer Staging
Manual. The stage derivation uses the nonanatomic factors
if they are available and derives a pure anatomic stage if they
are not. In addition, the CS algorithm derives Summary Stage
1977 and 2000. In the CS system, the primary data defining
T, N, and M are collected and stored in local registries and
transmitted to central registries. T is derived from the size and
local extension of disease, N from data elements that describe
node status and the number of examined and positive nodes,
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and M from an element that records the presence or absence
of metastases. In addition, the CS system includes “site-specific
factors” used to record information beyond the anatomic extent
of disease. There are two types of site-specific factors: those
that are required for deriving the “Anatomic Stage/Prognos-
tic Group” (e.g., Gleason’s Score in prostate cancer) and those
that are key prognostic or predictive factors for a given disease
(e.g., estrogen receptor and HER2/neu status in breast cancer).
Anatomic stage/prognostic groups are calculated from the T,
N, and M and relevant site-specific factors. Collaborative stage
does not assign a “c” or “p” to the stage grouping but only to the
TNM elements. The CS system-derived groups are not neces-
sarily purely clinical or pathologic TNM groups, but represent
the best stage that combines clinical and pathologic data.

Importantly, the CS system stores the primary data in an
interoperable tagged format that may be exported for other
purposes including application in prognostic models and
nomograms and for research into new prognostic models.
The data elements that are collected in the Collaborative Stage
Data Collection System are shown in Table 1.2.

The Collaborative Stage Data Collection System has been
revised to accommodate this seventh edition of the AJCC
Cancer Staging Manual. Key revisions are expansion of the
site-specific factors to accommodate added prognostic factors
and additional data elements necessary to record the clinical
stage used for all cases, and the yp stage after neoadjuvant
therapy. This will collect information on pretreatment clini-
cal stage prior to the initiation of therapy and the posttreat-
ment pathologic stage (yp) after completion of neoadjuvant
therapy in patients who have resection. Detailed information
on the CS system and current CS data element standards is
available at http://www.cancerstaging.org.

TABLE 1.2. Collaborative stage data collection system data

elements
Tumor CS tumor size (primary tumor size in mm)
CS extension (direct extension of the primary tumor)
CS tumor size/extension eval (method of evaluating T)?
Nodes CS lymph nodes (regional lymph node involvement)
CS lymph nodes eval (method of evaluating N)*
Regional nodes positive (number nodes positive)
Regional nodes examined (number nodes examined)
Metastases CS Mets at Dx (distant metastases present at time

of diagnosis
CS Mets Eval (method of evaluating M)*

CHS site-specific factors (specific number defined
by disease)®

Site-specific
factors

*Method of evaluation fields: Define source of data — clinical (c) or pathologic
(p); response to neoadjuvant therapy utilizing pathologic information (yp).

b Site-specific factors: Additional items necessary for (a) defining cancer stage
group or (b) key prognostic factors including anatomic disease modifiers and
nonanatomic factors (e.g., grade and tumor markers). Most disease sites use
only a few of the available site-specific factor fields.

These tumor, node, and metastases fields for best stage are duplicated as
needed for pretreatment and posttreatment stages.

For full description of Collaborative Stage Data Collection System, see
http://www.cancerstaging.org/cstage/index.html.

NOMENCLATURE OF THE MORPHOLOGY
OF CANCER

Cancer treatment requires assessment of the extent and
behavior of the tumor and the status of the patient. The most
widely used is TNM based on documentation of the anatomic
extent of the cancer and selected related nonanatomic fac-
tors. The description of the anatomic factors is specific for
each disease site. These descriptors and the nomenclature for
TNM have been developed and refined over many editions of
the AJCC Cancer Staging Manual by experts in each disease
and cancer registrars who collect the information, taking into
consideration the behavior and natural history of each type
of cancer.

An accurate microscopic diagnosis is essential to the evalu-
ation and treatment of cancer. The histologic and morpho-
logic characteristics of tumors are generally reported by
expert pathologists. This is best accomplished using stan-
dardized nomenclature in a structured report such as the
synoptic reports or cancer protocols defined by the College
of American Pathologists (CAP). In addition, for some can-
cers measurements of other factors including biochemical,
molecular, genetic, immunologic, or functional characteris-
tics of the tumor or normal tissues have become important or
essential elements in classifying tumors precisely. Techniques
that supplement standard histological evaluation including
immunohistochemistry, cytogenetics, and genetic character-
ization are used to characterize tumors and their potential
behavior and response to treatment.

Related Classifications. In the interest of promoting
international collaboration in cancer research and to facili-
tate comparison of data among different clinical studies, use
of the WHO International Classification of Tumours for classi-
fication and definition of tumor types, the International Clas-
sifications of Diseases for Oncology (ICD-0) codes for storage
and retrieval of data, CAP protocols for pathology reporting
of cancer pathology specimens, and the Collaborative Stage
Data Collection System for collecting staging data is recom-
mended. Given here is a summary of relevant related classifi-
cation and coding systems with source citations.

« World Health Organization Classification of Tumours,
Pathology and Genetics. Since 1958, the World Health
Organization (WHO) has had a program aimed at
providing internationally accepted criteria for the his-
tological classification of tumors. The most recent edi-
tion is a ten-volume series that contains definitions,
descriptions, and illustrations of tumor types and
related nomenclature (WHO: World Health Organiza-
tion Classification of Tumours. Various editions. Lyon,
France: IARC Press, 2000—2008).

« WHO International Classification of Diseases for Oncol-
ogy (ICD-0), 3rd edition. ICD-0 is a numerical classifica-
tion and coding system by topography and morphology
(WHO: ICD-0-3 International Classification of Diseases
for Oncology. 3rd ed. Geneva: WHO, 2000).

American Joint Committee on Cancer * 2010



o Systematized Nomenclature of Medicine (SNOMED).

Published by the CAP, SNOMED provides tumor clas-

sification systems compatible with the ICD-O system

(http://snomed.org).

Collaborative Stage Data Collection System. This

system for collecting cancer staging data was devel-

oped through a collaboration of the AJCC and other
standard setting organizations. Primary data are
recorded on the size and extension of the primary
tumor, the status of lymph nodes, and presence of
distant metastases and certain “site-specific factors.”

These data are used to derive TNM stage and Sum-

mary Stage (http://www.cancerstaging.org/cstage/

index.html).

« CAP Cancer Protocols. The CAP publishes standards
for pathology reporting of cancer specimens for all
cancer types and cancer resection types. These specify
the elements necessary for the pathologist to report the
extent and characteristics of cancer specimens. These
elements are being coordinated with the Collaborative
Stage Data Collection System to allow direct reporting
of pathology elements to cancer registries (http://www.
cap.org).

+ caBIG. The National Cancer Institute of the USA has
developed the Cancer Bioinformatics Grid (caBIG) to
standardize data elements and integration of these ele-
ments for the reporting of information for clinical tri-
als and to annotate biological specimens (http://cabig.
cancer.gov).

« Atlas of Tumor Pathology. A comprehensive and well-
known English language compendium of the macro-
scopic and microscopic characteristics of tumors and
their behavior is the Atlas of Tumor Pathology series,
published in many volumes by the Armed Forces
Institute of Pathology in Washington, DC. These are
revised periodically and are used as a basic reference
by pathologists throughout the world (Atlas of Tumor
Pathology, 3rd edition series. Washington, DC: Armed
Forces Institute of Pathology, 1991-2002).
American College of Radiology Appropriateness Criteria.
The American College of Radiology maintains guide-
lines and criteria for use of imaging and interventional
radiology procedures for many aspects of cancer care.
This includes the extent of imaging testing that is rec-
ommended for the diagnostic evaluation of the extent
of disease of the primary tumor, nodes, and distant
metastases in a number of cancer types. The ACR
appropriateness criteria are updated regularly (http://
www.acr.org/ac).

Practice Guidelines of the National Comprehensive Can-

cer Network (NCCN). The NCCN provides practice

guidelines for most types of cancers. These guidelines
are updated at least annually. They include recommen-
dations for diagnostic evaluation and imaging for the
primary tumor and screening for metastases for each
cancer type that may be useful to guide staging (http://
WWW.NCCN.0rg).

GENERAL RULES FOR TNM STAGING

The TNM system classifies and groups cancers primarily
by the anatomic extent of the primary tumor, the status of
regional draining lymph nodes, and the presence or absence
of distant metastases. The system is in essence a shorthand
notation for describing the clinical and pathologic ana-
tomic extent of a tumor. In addition, the AJCC recommends
collection of key prognostic factors that either are used to
define groupings or are critical to prognosis or defining
patient care.

T The T component is defined by the size or contigu-
ous extension of the primary tumor. The roles of
the size component and the extent of contiguous
spread in defining T are specifically defined for
each cancer site.

N The N component is defined by the absence, or
presence and extent of cancer in the regional drain-
ing lymph nodes. Nodal involvement is categorized
by the number of positive nodes and for certain
cancer sites by the involvement of specific regional
nodal groups.

M The M component is defined by the absence or
presence of distant spread or metastases, generally
in locations to which the cancer spread by vascu-
lar channels, or by lymphatics beyond the nodes
defined as “regional.”

For each of T, N, and M the use of increasing values denotes
progressively greater extent of the cancer as shown later.
For some disease sites, subdivisions of the main designators
are used to provide more specific prognostic information
(e.g., Tlmi, Tla, T1b, T1lc or N2a, N2b in breast cancer or
M1la, M1b, Mlc for prostate cancer). Specific definitions
for each cancer type are provided in the respective chap-
ters. General designators for T, N, and M are shown later
and general rules for applying these designators are shown
in the tables. For each designator, the prefix of ¢, p, yc, yp,
1, or a may be applied to denote the classification of stage
(see later):

Primary Tumor (T)

TO No evidence of primary tumor

Tis Carcinoma in situ

T1,T2,T3,T4 Increasing size and/or local extension of

the primary tumor
X Primary tumor cannot be assessed
(use of TX should be minimized)

Regional Lymph Nodes (N)

NO No regional lymph node metastases

N1,N2,N3 Increasing number or extent of regional
lymph node involvement

NX Regional lymph nodes cannot be assessed
(use of NX should be minimized)
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Distant Metastasis (M)
MO  No distant metastases
M1 Distant metastases present

Note: The MX designation has been eliminated from the
AJCC/UICC TNM system.

The M1 category may be further specified according to
the following notation signifying the location of metastases:

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

Nonanatomic Prognostic Factors Required for
Staging. In some cancer types, nonanatomic factors are
required for assigning the anatomic stage/prognostic group.
These are clearly defined in each chapter. These factors are
collected separately from T, N, and M, which remain purely
anatomic, and are used to assign stage groups. Where nonan-
atomic factors are used in groupings, there is a definition of
the groupings provided for cases where the nonanatomic

TABLE 1.3. General rules for TNM staging

factor is not available (X) or where it is desired to assign a
group ignoring the nonanatomic factor.

Use of the Unknown X Designation. The X category is
used when information on a specific component is unknown.
Cases where T or N is classified as X cannot be assigned a
stage (an exception is Any T or Any N M1, which includes TX
or NX, classified as Stage IV — e.g., TX NX M1 or TX N3 M1
are Stage IV). Therefore, the X category for T and N should be
used only when absolutely necessary.

The category MX has been eliminated from the AJCC/
UICC TNM system. Unless there is clinical or pathologic evi-
dence of distant metastases, the case is classified as clinical M0
(cMO). Because of the requirement for pathologists to assign
TNM on cancer pathology reports, and because the patholo-
gist often does not have information to assign M, the CAP has
dropped the M component from pathology templates to fur-
ther discourage use of MX. The elimination of the code MX
is a change in the seventh edition of the AJCC Cancer Staging
Manual and UICC TNM Cancer Staging Manual. See later for
rules for M classification.

The following general rules apply to application of T, N,
and M for all sites and classifications (Table 1.3):

1. Microscopic confirmation: All cases should be confirmed
microscopically for classification by TNM (including
clinical classification). Rare cases that do not have any
biopsy or cytology of the tumor can be staged, but sur-
vival should be analyzed separately. These cases should
not be included in overall disease survival analyses.

General rules for staging

Microscopic confirmation

Microscopic confirmation required for TNM classification

Rare cases without microscopic confirmation should be analyzed separately
Cancers classified by ICD-O-3

Recommend pathology reporting using CAP cancer protocols

Timing of data eligible for clinical staging

Data obtained before definitive treatment as part of primary treatment or within 4 months

of diagnosis, whichever is shorter

The time frame for collecting clinical stage data also ends when a decision is made for active
surveillance (“watchful waiting”) without therapy

Timing data eligible for pathologic staging

Data obtained through definitive surgery as part of primary treatment or within 4 months

of diagnosis, whichever is longer

Timing of data eligible for staging with
neoadjuvant therapy

Stage in cases with neoadjuvant therapy is (a) clinical as defined earlier before initiation
of therapy and (b) clinical or pathologic using data obtained after completion of neoadjuvant

therapy (y¢TNM or ypTNM)

Staging in cases with uncertainty among
T, N, or M categories

Assign the lower (less advanced) category of T, N, or M, prognostic factor, or stage group

Absence of staging-required nonanatomic

prognostic factor factor

Assign stage grouping by the group defined by the lower (less advanced) designation for that

Multiple synchronous primary tumors
in single organ

« _»

Stage T by most advanced tumor; use “m” suffix or the number of tumors in parentheses,
e.g., pT3(m)NOMO or pT3(4)NOMO

Synchronous primary tumors in paired organs

Stage and report independently

Metachronous primary tumors in single organ
(not recurrence)

Stage and report independently

TO staging — unknown primary

Stage based on clinical suspicion of primary tumor (e.g., T0O N1 M0 Group IIA breast cancer)
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2. Eligible time period for determination of staging:

a. Clinical staging includes any information obtained
about the extent of cancer before initiation of defin-
itive treatment (surgery, systemic or radiation ther-
apy, active surveillance, or palliative care) or within
4 months after the date of diagnosis, whichever is
shorter, as long as the cancer has not clearly pro-
gressed during that time frame.

b. Pathologic staging includes any information obtained
about the extent of cancer up through completion of
definitive surgery as part of first course treatment or
identified within 4 months after the date of diagno-
sis, whichever is longer, as long as there is no systemic
or radiation therapy initiated or the cancer has not
clearly progressed during that time frame.

3. Staging with neoadjuvant or primary systemic or
radiation therapy: Cases with neoadjuvant, or primary
systemic or radiation, therapy may have a second stage
defined from information obtained after therapy that
is recorded using a yc or yp prefix (ycTNM or ypTNM;
y must always be modified as yc or yp). However, these
patients should also have clinical stage recorded as this
is the stage used for comparative purposes. Clinical
stage includes only information collected prior to the
start of treatment.

4. Progression of disease: In cases where there is docu-
mented progression of cancer prior to the initiation of
therapy or surgery, only information obtained prior to
documented progression is used for staging.

5. If uncertain, classify or stage using the lower category: If
there is uncertainty in assigning a T, N, or M classifica-
tion, a stage modifying factor (i.e., in clinical situations
where it is unclear if the lymph nodes are N2 or N1),
or anatomic stage/prognostic group, default to the lower
(lesser) of the two categories in the uncertain range.

6. Nonanatomic factor not available: If a nonanatomic
factor required for grouping is not available, the case
is assigned to the group assuming that factor was the
lowest or least advanced (e.g., lower Gleason’s score in
prostate cancer).

TABLE 1.4. Staging classifications

Stage Classifications. Five stage classifications may be
described for each site (Table 1.4):

+ Clinical stage/pretreatment stage, designated as cTNM
or TNM

« Pathologic stage, designated as pTNM

« Post therapy or postneoadjuvant therapy stage, desig-
nated as ycTNM or ypTNM

« Retreatment or recurrence classification, designated as
rTNM

 Autopsy classification, designated as a TNM

Clinical Classification. Clinical classification is based on
evidence acquired before the initiation of primary treatment
(definitive surgery, or neoadjuvant radiation or systemic
therapy). The clinical stage (pretreatment stage) is essential
to selecting primary therapy. In addition, the clinical stage is
critical for comparison of groups of cases because differences
in the use of primary therapy may make such comparisons
based on pathologic assessment impossible, such as in situ-
ations where some patients are treated with primary surgery
and others are treated with neoadjuvant chemotherapy or
with no therapy.

Clinical assessment uses information available from clinical
history, physical examination, imaging, endoscopy, biopsy of
the primary site, surgical exploration, or other relevant exami-
nations. Observations made at surgical exploration where a
biopsy of the primary site is performed without resection or
where pathologic material is not obtained are classified as
clinical, unless the biopsy provides pathologic material on the
highest possible T category in which case it is classified at pT
(see pathologic staging later). Pathologic examination of a single
node in the absence of pathologic evaluation of the primary
tumor is classified as clinical (cN) (e.g., if sentinel node biopsy is
performed prior to neoadjuvant therapy in breast cancer). Exten-
sive imaging is not necessary to assign clinical classifications.
Guides to the generally accepted standards for diagnostic evalua-
tions of individual cancer types include the American College of
Radiology Appropriateness Standards (http://www.acr.org/ac)
and the NCCN Practice Guidelines (http://www.nccn.org).

Classification Data source

Usage

Clinical (pretreatment) Define prognosis and initial therapy

(cTNM)

Diagnostic data including symptoms, physical examination, imaging,
endoscopy; biopsy of primary site; resection of single node/sentinel
node(s) with clinical T; surgical exploration without resection; other
relevant examinations

Population comparisons

Pathologic (pTNM) Diagnostic data and data from surgical resection and pathology Most precise prognosis estimates

Define subsequent therapy

Post therapy (ycTNM Clinical and pathologic data after systemic or radiation before Determine subsequent therapy
or ypTNM) surgery or as primary therapy denoted with a yc (clinical) Identify response to therapy
or yp (pathologic) prefix
Retreatment (rTNM) Clinical and pathologic data at time of retreatment for recurrence Define treatment
or progression
Autopsy (aTNM) Clinical and pathologic data as determined at autopsy Define cancer stage on previously undiagnosed

cancer identified at autopsy
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The clinical (pretreatment) stage assigned on the basis of
information obtained prior to cancer-directed treatment is not
changed on the basis of subsequent information obtained from
the pathologic examination of resected tissue or from informa-
tion obtained after initiation of definitive therapy. In the case
of treatment with palliative care or active surveillance (watch-
ful waiting), the information for staging is that defined prior
to making the decision for no active treatment or that which
occurs within 4 months of diagnosis, whichever is shorter. Any
information obtained after the decision for active surveillance
or palliative care may not used in clinical staging. Classification
of T, N, and M by clinical means is denoted by use of a lower
case ¢ prefix (cT, cN, cM).

Clinical staging of metastases warrants special consider-
ation. A case where there are no symptoms or signs of metastases
is classified as clinically MO. There is no MX classification.
The only evaluation necessary to classify a case as clinically
MO is history and physical examination. It is not necessary to
do extensive imaging studies to classify a case as clinically MO.
The optimal extent of testing required in many cancer types is
provided in guidelines of the American College of Radiology
Appropriateness Criteria (http://www.acr.org/ac) and in the
National Comprehensive Cancer Network practice guidelines
(http://www.nccn.org). The classification pMO does not exist
and may not be assigned on the basis of a negative biopsy
of a suspected metastatic site. Cases with clinical evidence
of metastases by examination, invasive procedures including
exploratory surgery, and imaging, but without a tissue biopsy
confirming metastases are classified as cM 1. If there is a posi-
tive biopsy of a metastatic site (pM1) and T and N are staged
only clinically, then the case may be staged as clinical and
pathologic Stage IV.

Pathologic Classification. The pathologic classification
of a cancer is based on information acquired before treat-
ment supplemented and modified by the additional evi-
dence acquired during and from surgery, particularly from
pathologic examination of resected tissues. The pathologic
classification provides additional precise and objective data.
Classification of T, N, and M by pathologic means is denoted
by use of a lower case p prefix (pT, pN, pM).

Pathologic T. The pathologic assessment of the primary tumor
(pT) generally is based on resection of the primary tumor
generally from a single specimen (Table 1.5). Resection of the
tumor with several partial removals at the same or separate
operations necessitates an effort at reasonable estimates of
the size and extension of the tumor to assign the correct or
highest pT category. Tumor size should be recorded in whole
millimeters. If the size is reported in smaller units such as a
tenth or hundredth of a millimeter, it should be rounded to
the nearest whole millimeter for reporting stage. Rounding is
performed as follows: one through four are rounded down,
and five through nine are rounded up. For example, a breast
tumor reported as 1.2 mm in size should be recorded for
staging as a 1-mm tumor, and a 1.7-mm tumor should be
recorded as a 2-mm tumor. If the tumor is not resected, but

TABLE 1.5. T classification rules

T determined by site-specific rules based on size and/or local extension

Clinical assessment of T (cT) based on physical examination, imaging,
endoscopy, and biopsy and surgical exploration without resection

Pathologic assessment of T (pT) entails a resection of the tumor or
may be assigned with biopsy only if it assigns the highest T category

pT generally based on resection in single specimen. If resected in
>1 specimen, make reasonable estimate of size/extension.
Disease-specific rules may apply

Tumor size should be recorded in whole millimeters. If the size is
reported in smaller units such as a tenth or hundredth of a millimeter,
it should be rounded to the nearest whole millimeter for reporting
stage. Rounding is performed as follows: one through four are rounded
down, and five through nine are rounded up

If not resected, and highest T and N category can be confirmed
microscopically; case may be classified by pT or pN without resection

a biopsy of the primary tumor is performed that is adequate
to evaluate the highest pT category, the pT classification is
assigned. Some disease sites have specific rules to guide
assignment of pT category in such cases.

Pathologic N. The pathologic assessment of regional lymph
nodes (pN) ideally requires resection of a minimum number
of lymph nodes to assure that there is sufficient sampling
to identify positive nodes if present (Table 1.6). This num-
ber varies among diseases sites, and the expected number of
lymph nodes is defined in each chapter. The recommended
number generally does not apply in cases where sentinel node
has been accepted as accurate for defining regional node
involvement and a sentinel node procedure has been per-
formed. However, in cases where lymph node surgery results

TABLE 1.6. N classification rules

Categorize N by disease-specific rules based on number and location
of positive regional nodes

Minimum expected number and location of nodes to examine
for staging defined by disease type

If lymph node surgery is performed, classify N category as pathologic
even if minimum number is not examined

Pathologic assessment of the primary tumor (pT) is necessary to assign
pathologic assessment of nodes (pN) except with unknown primary
(TO). If pathologic T (pT) is available, then any microscopic evaluation
of nodes is pN

In cases with only clinical T in the absence of pT excision of a single
node or sentinel node(s) is classified as clinical nodal status (cN)

Microscopic examination of a single node or nodes in the highest
N category is classified as pN even in the absence of pathologic
information on other nodes

Sentinel lymph node biopsy is denoted with (sn), e.g., pNO(sn); pN1(sn)

Lymph nodes with ITC only generally staged as pNO; disease-specific
rules may apply (e.g., melanoma)

Direct extension of primary tumor into regional node classified
as node positive

Tumor nodule with smooth contour in regional node area classified
as positive node

When size is the criterion for N category, stage by size of metastasis, not
size of node when reported (unless specified in disease-specific rules)
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in examination of fewer than the ideal minimum number, the
N category is still generally classified as pathologic N accord-
ing to the number of positive nodes and/or location of the
most advanced pathologic node resected. At least one node
with presence or absence of cancer documented by patho-
logic examination is required for pathologic staging N. The
impact of use of pathologic N classification with fewer than
the minimum resected nodes may be subsequently defined
by review of the number of resected nodes as recorded in a
cancer registry.

Pathologic assessment of T (pT) is generally necessary to
assign pathologic assessment of lymph nodes. In conjunction
with pT, it is not necessary to have pathologic confirmation
of the status of the highest N category to assign pN. However,
if N is based on microscopic confirmation of the highest
N category, it is pN regardless of whether T is pT or cT. For
example, in the case of breast cancer with pT defined by resec-
tion, pN may be assigned solely on the basis of resected level
I or I nodes, or a level I sentinel node without biopsy of level
I or supraclavicular nodes. However, if there is microscopic
confirmation of supraclavicular node involvement, the case
may also be classified as pN3.

Specialized pathologic techniques such as immunohis-
tochemistry or molecular techniques may identify limited
metastases in lymph nodes that may not have been iden-
tified without the use of the special diagnostic techniques.
Single tumor cells or small clusters of cells are classified as
isolated tumor cells (ITC). The standard definition for ITC
is a cluster of cells not more than 0.2 mm in greatest diameter.
The appropriate N classification for cases with nodes only
involved by ITC’s is defined in the disease site chapters
for those cancers where this commonly occurs. In most
of such chapters, these cases with ITC only in lymph nodes
or distant sites are classified as pNO or ¢MO. This rule also
generally applies to cases with findings of tumor cells or
their components by nonmorphologic techniques such as
flow cytometry or DNA analysis. There are specific designa-
tors to identify such cases by disease site [e.g., NO (i+) in
breast cancer to denote nodes with ITC only].

Pathologic M. The pathologic assignment of the presence
of metastases (pMI) requires a biopsy positive for cancer
at the metastatic site (Table 1.7). Pathologic MO is an unde-
fined concept and the category pMO0 may not be used. Patho-
logic classification of the absence of distant metastases can
only be made at autopsy. However, the assessment of metas-
tases to group a patient by pathologic TNM groupings may
be either clinical (cMO or cM1) or pathologic (pM1) (e.g.,
pTNM =pT; pN; cM or pM). Cases with a biopsy of a possible
metastatic site that shows ITC such as circulating tumor cells
(CTCs) or disseminated tumor cells (DTCs), or bone marrow
micrometastases detected by IHC or molecular techniques
are classified as cMO(i+) to denote the uncertain prognostic
significance of these findings and to classify the stage group
according to the T and N and MO.

Pathologic staging depends on the proven anatomic extent
of disease, whether or not the primary lesion has been com-

TABLE 1.7. M classification rules

Clinical M classification only requires history and examination

Imaging of distant organ sites not required to assign cM0

Infer status as clinical MO status unless known clinical M1

“MX” is not a valid category and may not be assigned
Elimination of “MX” is new with AJCC/UICC, 7th edition

Pathologic M classification requires a positive biopsy of the metastatic
site (pM1)
Pathologic MO (“pMO0”) is not a valid category and may not be assigned

Stage a case with a negative biopsy of suspected metastatic
site as c MO

Case with pathologic T and N may be grouped as pathologic
TNM using clinical M designator (cMO or cM1) (e.g., pT1 pNO
MO = pathologic stage I)

Case with pathologic M1 (pM1) may be grouped as clinical

and pathologic Stage IV regardless of “c’ or “p” status of T and N
(e.g., cT1 cN1 pMI1 =clinical or pathologic stage IV)

ITC in metastatic sites (e.g., bone marrow)
Or circulating or DTCs classified as cMO(i+)

Disease-specific rules may apply

pletely removed. If a primary tumor cannot be technically
removed, or when it is unreasonable to remove it, and if the
highest T and N categories or the M1 category of the tumor
can be confirmed microscopically, the criteria for pathologic
classification and staging have been satisfied without total
removal of the primary tumor. Note that microscopic con-
firmation of the highest T and N does not necessarily require
removal of that structure and may entail biopsy only.

Posttherapy or Postneoadjuvant Therapy Classification
(yTNM). Cases where systemic and/or radiation therapy
are given before surgery (neoadjuvant) or where no surgery
is performed may have the extent of disease assessed at the
conclusion of the therapy by clinical or pathologic means (if
resection performed). This classification is useful to clini-
cians because the extent of response to therapy may provide
important prognostic information to patients and help direct
the extent of surgery or subsequent systemic and/or radia-
tion therapy. T and N are classified using the same categories
as for clinical or pathologic staging for the disease type, and
the findings are recorded using the prefix designator y (e.g.,
ycT; yeN; ypT; ypN). The yc prefix is used for the clinical
stage after therapy, and the yp prefix is used for the patho-
logic stage for those cases that have surgical resection after
neoadjuvant therapy. Both the ycTNM and ypTNM may be
recorded in the medical record, though cancer registries will
in general only record the ypTNM in cases where surgery is
performed. The M component should be classified by the M
status defined clinically or pathologically prior to therapy.
If a biopsy of a metastatic site is positive, the case is classified
as clinical and pathologic Stage IV. The estimate of disease
prior to therapy is recorded using the clinical designator as
described earlier (cTNM). The stage used for case compari-
sons and population purposes in these cases should be the
clinical (cTNM) one.
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Retreatment Classification. The retreatment classification
(rTNM) is assigned when further treatment is planned for a
cancer that recurs after a disease-free interval. The original
stage assigned at the time of initial diagnosis and treatment
does not change when the cancer recurs or progresses. The
use of this staging for retreatment or recurrence is denoted
using the r prefix (rTNM). All information available at the
time of retreatment should be used in determining the rTNM
stage. Biopsy confirmation of recurrent cancer is important if
clinically feasible. However, this may not be appropriate for
each component, so clinical evidence for the T, N, or M com-
ponent by clinical, endoscopic, radiologic, or related methods
may be used.

Autopsy Classification. TNM classification of a cancer may
be performed by postmortem examination for a patient
where cancer was not evident prior to death. This autopsy
classification (aTNM) is denoted using the a prefix (aTNM)
and should include all clinical and pathologic information
obtained at the time of death and autopsy.

Stage Groupings. Cases of cancers with similar prognosis
are grouped based on the assigned cT, cN, and cM and/or pT,
pN and ¢/pM categories, and disease-specific groups of T, N,
and M are defined. In select disease sites nonanatomic fac-
tors are required to supplement T, N, and M to define these
groups. Termed anatomic stage/prognostic groups, and com-
monly referred to as stage groups, these form a reproducible
and easily communicated summary of staging information
(Table 1.8).

Groups are assigned increasing values that correlate with
worsening prognosis. Stage I is usually assigned to tumors
confined to the primary site with a better prognosis, stages
I and III for tumors with increasing local and regional nodal
involvement, and stage IV to cases with distant metastatic dis-
ease. In addition, a group termed stage 0 is assigned to cases
of carcinoma in situ (CIS). Groupings may be expanded into
subsets (e.g., stage Il can become stage IIA, stage IIB) for more
refined prognostic information.

TABLE 1.8. Anatomic stage/prognostic grouping rules

Define separate clinical and pathologic group for each case

May combine clinical and pathologic information as a “working stage”
in either the pathologic or clinical classification when only partial
information is available — this may be necessary for clinical care

Minimize use of TX and NX

Use of “X” for any component makes case unstageable

Case will not be usable in comparison analyses (exception: any
combination of T and N including TX or NX with M1 is stage IV)
For groupings that require a nonanatomic factor, if factor is missing,
stage using lowest category for that factor

Case with pT and pN and cM0 or cM1 staged as pathologic
stage group

Case with cT and cN and pM1 staged as clinical and pathologic
stage group

Carcinoma in situ, stage pTis cNO cMO as both clinical and
pathologic stage 0

Generally, a pure clinical group and pure pathologic group
are defined for each case, using the classifications discussed
earlier. In the clinical setting, it is appropriate to combine
clinical and pathologic data when only partial information is
available in either the pathologic or clinical classification, and
this may be referred to as the working stage.

Carcinoma in situ (CIS) is an exception to the stage group-
ing guidelines. By definition, CIS has not involved any structures
in the primary organ that would allow tumor cells to spread to
regional nodes or distant sites. Therefore, pTis cNO cMO should
be reported as both clinical and pathologic stage 0.

The clinical, pathologic, and if applicable, posttherapy and
retreatment, groups are recorded in the medical record. Once
assigned according to the appropriate rules and timing, the
stage group recorded in the medical record does not change.
The rule applied to T, N, or M that in cases with uncertainty
about the classification the cases are assigned the lower (less
advanced) category also applies to grouping. One specific cir-
cumstance requires special comment. When there has been a
complete pathologic response and the ypTNM is ypT0 ypNO
cMO, this is not a “stage 0” case as this would denote in situ
disease, and as in every case, the stage for comparison of cases
is the pretreatment clinical stage.

Multiple Tumors. When there are multiple simultaneous
tumors of the same histology in one organ, the tumor with
the highest T category is the one selected for classification
and staging, and the multiplicity or the number of tumors is
indicated in parentheses: for example, T2(m) or T2(5). For
simultaneous bilateral cancers in paired organs, the tumors
are classified separately as independent tumors in different
organs. For tumors of the thyroid, liver, and ovary, multiplic-
ity is a criterion of the T classification. Most registry software
systems have a mechanism to record the m descriptor.

Metachronous Primaries. Second or subsequent primary
cancers occurring in the same organ or in different organs are
staged as a new cancer using the TNM system described in
this manual. Second cancers are not staged using the y prefix
unless the treatment of the second cancer warrants this use.

Unknown Primary. In cases where there is no evidence of a
primary tumor or the site of the primary tumor is unknown,
staging may be based on the clinical suspicion of the primary
tumor with the T category classified as TO. For example, a case
with metastatic adenocarcinoma in axillary lymph nodes that
is pathologically consistent with breast cancer, but in which
there is no apparent primary breast tumor may be classified
as breast cancer — TO N1 MO (Table 1.9).

HISTOPATHOLOGIC TYPE, GRADE,
AND OTHER DESCRIPTORS

Histopathologic Type. The histopathologic type is a qual-
itative assessment whereby a tumor is categorized according
to the normal tissue type or cell type it most closely resembles
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TABLE 1.9. Special classification/designator rules

«_»

Posttherapy classification: “y” prefix to utilize
with “c” or “p” for denoting extent of cancer
after neoadjuvant or primary systemic and/

or radiation therapy

ycTNM
or ypTNM

Assess clinical stage prior to initiation of therapy (cTNM)
Use cTNM for comparison of cases and population surveillance

Denote posttherapy T and N stage using “y” prefix — ycT; ycN; ypT; ypN

yc is used for clinical information postprimary therapy systemic
or radiation therapy, or postneoadjuvant therapy before surgery

yp is used for pathologic postneoadjuvant systemic or radiation therapy
followed by surgical resection

Use clinical/pretreatment M status

r' TNM Retreatment classification

The original stage assigned at initial diagnosis and treatment should
not be changed at the time of recurrence or progression

Assign for cases where treatment is planned for cancer that recurs after
a disease-free interval

Use all information available at time of retreatment or recurrence (c or p)

Biopsy confirmation desirable if feasible, but not required

aTNM Autopsy classification

Applied for cases where cancer is not evident prior to death

Use all clinical and pathologic information obtained at the time of death
and at postmortem examination

m suffix Multiple primary tumors

Multiple simultaneous tumors in one organ: Assign T by the tumor
with the highest T category. Indicate multiplicity by “(m)” or
“(number)” in parentheses — e.g., T2(m) or T2(5)

(e.g., hepatocellular or cholangiocarcinoma, osteosarcoma,
squamous cell carcinoma). The World Health Organization
Classification of Tumours published in numerous anatomic
site-specific editions may be used for histopathologic typing.
Each chapter in the AJCC Cancer Staging Manual includes the
applicable ICD-O-3 histopathologic codes expressed as indi-
vidual codes or ranges of codes. If a specific histology is not
listed, the case should not be staged using the AJCC classifica-
tion in that chapter.

Grade. The grade of a cancer is a qualitative assessment of
the degree of differentiation of the tumor. Grade may reflect
the extent to which a tumor resembles the normal tissue at
that site. Historically, histologic stratification of solid tumors
has been dominated by the description of differentiation with
grade expressed as the overall histologic differentiation of the
cancer in numerical grades from the most or well differenti-
ated (grade 1) to the least differentiated (grade 3 or 4). This
system is still used in some cancer types. For many cancer
types, more precise and reproducible grading systems have
been developed. These incorporate more specific and objec-
tive criteria based on single or multiple characteristics of the
cancers. These factors include such characteristics as nuclear
grade, the number of mitoses identified microscopically
(mitotic count), measures of histologic differentiation (e.g.,
tubule formation in breast cancer), and others. For some cancer
types these systems have been fully validated and largely
implemented worldwide. Examples include the Gleason’s
scoring system for prostate cancer and the Scarff-Bloom-—
Richardson (Nottingham) grading system for breast cancer.
The recommended grading system for each cancer type is
specified in the site-specific chapters. In general, when there
is no specific grading system for a cancer type, it should be
noted if a two-grade, three-grade, or four-grade system was

used. For some anatomic sites, grade 3 and grade 4 are com-
bined into a single grade — for example, poorly differentiated
to undifferentiated (G3—4). The use of grade 4 is reserved for
those tumors that show no specific differentiation that would
identify the cancer as arising from its site of origin. In some
sites, the WHO histologic classification includes undifferen-
tiated carcinomas. For these, the tumor is graded as undif-
ferentiated — grade 4. Some histologic tumor types are by
definition listed as grade 4 for staging purposes but are not
to be assigned a grade of undifferentiated in ICD-O-3 coding
for cancer registry purposes. These include the following:

Small cell carcinoma, any site

Large cell carcinoma of lung

« Ewing’s sarcoma of bone and soft tissue
Rhabdomyosarcoma of soft tissue

The grade should be recorded for each cancer. Two data ele-
ments should be recorded: the grade and whether a two, three,
or four-grade system was used for grading. If there is evidence
of more than one grade of level or differentiation of the tumor,
the least differentiated (highest grade) is recorded.

Residual Tumor and Surgical Margins. The absence or
presence of residual tumor after treatment is described by the
symbol R. cTNM and pTNM describe the extent of cancer in
general without consideration of treatment. cTNM and pTNM
can be supplemented by the R classification, which deals with
the tumor status after treatment. In some cases treated with
surgery and/or with neoadjuvant therapy there will be residual
tumor at the primary site after treatment because of incomplete
resection or local and regional disease that extends beyond the
limit or ability of resection. The presence of residual tumor may
indicate the effect of therapy, influence further therapy, and be
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a strong predictor of prognosis. In addition, the presence or
absence of disease at the margin of resection may be a predictor
of the risk of recurrent cancer. The presence of residual disease
or positive margins may be more likely with more advanced
T or N category tumors. The R category is not incorporated
into TMM staging itself. However, the absence or presence of
residual tumor and status of the margins may be recorded in
the medical record and cancer registry.

The absence or presence of residual tumor at the primary
tumor site after treatment is denoted by the symbol R. The R
categories for the primary tumor site are as follows:

RO No residual tumor

R1  Microscopic residual tumor

R2  Macroscopic residual tumor

RX  Presence of residual tumor cannot be assessed

The margin status may be recorded using the following
categories:

* Negative margins (tumor not present at the surgical
margin)

* Microscopic positive margin (tumor not identified grossly
at the margin, but present microscopically at the margin)

» Macroscopic positive margin (tumor identified grossly
at the margin)

+ Margin not assessed

Lymph-Vascular Invasion. Indicates whether microscopic
lymph-vascular invasion (LVI) is identified in the pathology
report. This term includes lymphatic invasion, vascular
invasion, or lymph-vascular invasion (synonymous with
“lymphovascular”).

ORGANIZATION OF THE AJCC CANCER
STAGING MANUAL AND ANATOMIC SITES
AND REGIONS

In general, the anatomic sites for cancer in this manual are
listed by primary site code number according to the Interna-
tional Classification of Diseases for Oncology (ICD-O, third
edition, WHO, 2000). Each disease site or region is discussed
and the staging classification is defined in a separate chapter.
There are a number of new chapters and disease sites in this
seventh edition of the AJCC Cancer Staging Manual.

Each chapter includes a discussion of information rel-
evant to staging that cancer type, the data supporting the
staging, and the specific rationale for changes in staging.
In addition, it includes definition of key prognostic factors
including those required for staging and those recommended
for collection in cancer registries. Each chapter ends with the
specific definitions of T, N, M, site-specific factors, and ana-
tomic stage/prognostic groups (Table 1.10).

TABLE 1.10. Chapter outline for the seventh edition of the
AJCC Cancer Staging Manual

Staging at a Glance

Summary of anatomic stage/prognostic
grouping and major changes

Changes in Staging Table summarizing changes in staging
from the 6th edition

Introduction Overview of factors affecting staging
and outcome for the disease

Anatomic Primary tumor

Considerations Regional lymph nodes
Metastatic sites

Rules for Clinical

Classification Pathologic

Identification and discussion of nonanatomic
prognostic factors important in each disease

Prognostic Features

Definitions of TNM T: Primary tumor
N: Regional lymph nodes

M: Distant metastases

Anatomic Stage/
Prognostic Groups

Prognostic Factors
(Site-Specific Factors)

Grade
Histopathologic Type

(a) Required for staging
(b) Clinically significant

Bibliography

Staging Form

Cancer Staging Data Form. Each site chapter includes
a staging data form that may be used by providers and reg-
istrars to record the TNM classifications and the stage of
the cancer. The form provides for entry of data on T, N, M,
site-specific prognostic factors, cancer grade, and anatomic
stage/prognostic groups. This form may be useful for record-
ing information in the medical record and for communica-
tion of information from providers to the cancer registrar.

The staging form may be used to document cancer stage
at different points in the course of therapy, including before
the initiation of therapy, after surgery and completion of all
staging evaluations, or at the time of recurrence. It is best
to use a separate form at each point. If all time points are
recorded on a single form, the staging basis for each element
should be clearly identified.

The cancer staging form is a specific additional document
in the patient records. It is not a substitute for documenta-
tion of history, physical examination, and staging evaluation,
nor for documenting treatment plans or follow-up. The data
forms in this manual may be duplicated for individual or
institutional use without permission from the AJCC or the
publisher. Incorporation of these forms into electronic record
systems requires appropriate permission from the AJCC and
the publisher.
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Cancer Survival Analysis

Analysis of cancer survival data and related outcomes is neces-
sary to assess cancer treatment programs and to monitor the
progress of regional and national cancer control programs.
The appropriate use of data from cancer registries for out-
comes analyses requires an understanding of the correct appli-
cation of appropriate quantitative tools and the limitations
of the analyses imposed by the source of data, the degree to
which the available data represent the population, and the qual-
ity and completeness of registry data. In this chapter the most
common survival analysis methodology is illustrated, basic
terminology is defined, and the essential elements of data col-
lection and reporting are described. Although the underlying
principles are applicable to both, the focus of this discussion
is on the use of survival analysis to describe data typically
available in cancer registries rather than to analyze research
data obtained from clinical trials or laboratory experimenta-
tion. Discussion of statistical principles and methodology will
be limited. Persons interested in statistical underpinnings or
research applications are referred to textbooks that explore
these topics at length.'”

BASIC CONCEPTS

A survival rate is a statistical index that summarizes the prob-
able frequency of specific outcomes for a group of patients ata
particular point in time. A survival curve is a summary display
of the pattern of survival rates over time. The basic concept
is simple. For example, for a certain category of patient, one
might ask what proportion is likely to be alive at the end of a
specified interval, such as 5 years. The greater the proportion
surviving, the lower the risk for this category of patients.
Survival analysis, however, is somewhat more complicated
than it first might appear. If one were to measure the length of
time between diagnosis and death or record the vital status when
last observed for every patient in a selected patient group, one
might be tempted to describe the survival of the group as the
proportion alive at the end of the period under investigation.
This simple measure is informative only if all of the patients
were observed for the same length of time.

In most real situations, not all members of the group are
observed for the same amount of time. Patients diagnosed
near the end of the study period are more likely to be alive
at last contact and will have been followed for less time than
those diagnosed earlier. Even though it was not possible to
follow these persons as long as the others, their survival might
eventually prove to be just as long or longer. Although we do
not know the complete survival time for these individuals, we
do know a minimum survival time (time from diagnosis to

last known contact date), and this information is still valuable
in estimating survival rates. Similarly, it is usually not possible
to know the outcome status of all of the patients who were in
the group at the beginning. People may be lost to follow-up
for many reasons: they may move, change names, or change
physicians. Some of these individuals may have died and
others could be still living. Thus, if a survival rate is to describe
the outcomes for an entire group accurately, there must be
some means to deal with the fact that different people in
the group are observed for different lengths of time and
that for others, their vital status is not known at the time of
analysis. In the language of survival analysis, subjects who are
observed until they reach the endpoint of interest (e.g., recur-
rence or death) are called uncensored cases, and those who
survive beyond the end of the follow-up or who are lost to
follow-up at some point are termed censored cases.

Two basic survival procedures that enable one to deter-
mine overall group survival, taking into account both cen-
sored and uncensored observations, are the life table method
and the Kaplan—Meier method.®® The life table method was
the first method generally used to describe cancer survival
results, and it came to be known as the actuarial method
because of its similarity to the work done by actuaries in the
insurance industry. It is most useful when data are only avail-
able in grouped categories as described in the next section.
The Kaplan—Meier estimate utilizes individual survival times
for each patient and is preferable when data are available in
this form.

The specific method of computation, that is, life table
or Kaplan—Meier, used for a specific study should always be
clearly indicated in the report to avoid any confusion asso-
ciated with the use of less precise terminology. Rates com-
puted by different methods are not directly comparable, and
when the survival experiences of different patient groups are
compared, the different rates must be computed by the same
method.

The concepts of survival analysis are illustrated in this
chapter. These illustrations are based on data obtained from
the public-use files of the National Cancer Institute’s Surveil-
lance, Epidemiology, and End Results (SEER) Program. The
cases selected are a 1% random sample of the total num-
ber for the selected sites and years of diagnosis. Follow-up
of these patients continued through the end of 1999. Thus,
for the earliest patients, there can be as many as 16 years of
follow-up, but for those diagnosed at the end of the study
period, there can be as little as 1 year of follow-up. These data
are used both because they are realistic in terms of the actual
survival rates they yield and because they encompass a num-
ber of cases that might be seen in a single large tumor registry
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over a comparable number of years. They are intended only
to illustrate the methodology and concepts of survival analy-
sis. SEER results from 1973 to 1997 are more fully described
elsewhere.'’ These illustrations are not intended and should
not be used or cited as an analysis of patterns of survival in
breast and lung cancer in the USA.

THE LIFE TABLE METHOD

The life table method involves dividing the total period over
which a group is observed into fixed intervals, usually months
or years. For each interval, the proportion surviving to the
end of the interval is calculated on the basis of the number
known to have experienced the endpoint event (e.g., death)
during the interval and the number estimated to have been at
risk at the start of the interval. For each succeeding interval,
a cumulative survival rate may be calculated. The cumulative
survival rate is the probability of surviving the most recent
interval multiplied by the probabilities of surviving all of the
prior intervals. Thus, if the percent of the patients surviving
the first interval is 90% and is the same for the second and
third intervals, the cumulative survival percentage is 72.9%
(0.9%0.9%0.9=0.729).

Results from the life table method for calculating survival
for the breast cancer illustration are shown in Figure 2.1. Two-
thousand eight-hundred nineteen (2,819) patients diagnosed
between 1983 and 1998 were followed through 1999. Following
the life table calculation method for each year after diagnosis,
the 1-year survival rate is 95.6%. The 5-year cumulative survival
rate is 76.8%. At 10 years, the cumulative survival is 61.0 %.

The lung cancer data show a much different survival pat-
tern (Figure 2.2). At 1 year following diagnosis, the survival
rate is only 41.8%. By 5 years it has fallen to 12.0%, and only
6.8% of lung cancer patients are estimated to have survived
for 10 years following diagnosis. For lung cancer patients the
median survival time is 10.0 months. Median survival time is

¥

One-year
| survival rate=95.6%

¥

Five-year
60— survival rate=76.8%
50— ¢
Ten-year
40— survival rate=61.0%

Percent Surviving

0 T T T | T T | T { 1
0 1 2 3 4 5 6 7 8 9 10

Years following Diagnosis

FIGURE 2.1. Survival of 2,819 breast cancer patients from
the Surveillance, Epidemiology, and End Results Program of
the National Cancer Institute, 1983—-1998. Calculated by the
life table method.
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FIGURE 2.2. Survival of 2,347 lung cancer patients from
the Surveillance, Epidemiology, and End Results Program
of the National Cancer Institute, 1983—-1998. Calculated
by the life table method.

the point at which half of the patients have experienced the
endpoint event and half of the patients remain event-free. If
the cumulative survival does not fall below 50% it is not pos-
sible to estimate median survival from the data, as is the case
in the breast cancer data.

In the case of breast cancer, the 10-year survival rate is
important because such a large proportion of patients live more
than 5 years past their diagnosis. The 10-year time frame for
lung cancer is less meaningful because such a large proportion
of this patient group dies well before that much time passes.

An important assumption of all actuarial survival
methods is that censored cases do not differ from the entire
collection of uncensored cases in any systematic manner that
would affect their survival. For example, if the more recently
diagnosed cases in Figure 2.1, that is, those who were most
likely not to have died yet, tended to be detected with earlier-
stage disease than the uncensored cases or if they were treated
differently, the assumption about comparability of censored
and uncensored cases would not be met, and the result for the
group as a whole would be inaccurate. Thus, it is important,
when patients are included in a life table analysis, that one be
reasonably confident that differences in the amount of infor-
mation available about survival are not related to differences
that might affect survival.

THE KAPLAN-MEIER METHOD

If individual patient data are available, these same data can be
analyzed using the Kaplan—Meier method.’ It is similar to the
life table method but calculates the proportion surviving to
each point that a death occurs, rather than at fixed intervals.
The principal difference evident in a survival curve is that
the stepwise changes in the cumulative survival rate appear
to occur independently of the intervals on the “Years Follow-
ing Diagnosis” axis. Where available, this method provides a
more accurate estimate of the survival curve.
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PATIENT-, DISEASE-,
AND TREATMENT-SPECIFIC SURVIVAL

Although overall group survival is informative, comparisons of
the overall survival between two groups often are confounded by
differences in the patients, their tumors, or the treatments they
received. For example, it would be misleading to compare the
overall survival depicted in Figure 2.1 for the sample of all breast
cancer cases with the overall survival for a sample of breast can-
cer patients who were diagnosed with more advanced disease,
whose survival would be presumed to be poorer. The simplest
approach to accounting for possible differences between groups
is to provide survival results that are specific to the categories of
patient, disease, or treatment that may affect results. In most can-
cer applications, the most important variable by which survival
results should be subdivided is the stage of disease. Figure 2.3
shows the stage-specific 5-year survival curves of the same breast
cancer patients described earlier. These data show that breast
cancer patient survival differs markedly according to the stage of
the tumor at the time of diagnosis.

Almost any variable can be used to subclassify survival rates,
but some are more meaningful than others. For example, it
would be possible to provide season-of-diagnosis-specific (i.e.,
spring, summer, winter, and fall) survival rates, but the season of
diagnosis probably has no biologic association with the length
of a breast cancer patient’s survival. On the other hand, the race-
specific and age-specific survival rates shown in Figures 2.4 and
2.5 suggest that both of these variables are related to breast cancer
survival. Caucasians have the highest survival rates and African-
Americans the lowest. In the case of age, these data suggest that
only the oldest patients experience poor survival and that it
would be helpful to consider the effects of other causes of death
that affect older persons using adjustments to be described.

Although the factors that affect survival may be unique to
each type of cancer, it has become conventional that a basic
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FIGURE 2.3. Survival of 2,819 breast cancer patients from
the Surveillance, Epidemiology, and End Results Program of
the National Cancer Institute, 1983—-1998. Calculated by the
life table method and stratified by historic stage of disease.
Note: Excludes 119 patients with unknown stage of disease.
SEER uses extent of disease (EOD) staging.
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FIGURE 2.4. Survival of 2,819 breast cancer patients from
the Surveillance, Epidemiology, and End Results Program of
the National Cancer Institute, 1983-1998. Calculated by the
life table method and stratified by race.

description of survival for a specific cancer should include
stage-, age-, and race-specific survival results. Treatment is a
factor by which survival is commonly subdivided, but it must
be kept in mind that selection of treatment is usually related to
other factors that exert influence on survival. For example, in
cancer care the choice of treatment is often dependent on the
stage of disease at diagnosis. Comparison of survival curves
by treatment is most appropriately accomplished within the
confines of randomized clinical trials.

CAUSE-ADJUSTED SURVIVAL RATE

The survival rates depicted in the illustrations account for all
deaths, regardless of cause. This is known as the observed
survival rate. Although observed survival is a true reflection
of total mortality in the patient group, we frequently are
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FIGURE 2.5. Survival of 2,819 breast cancer patients from
the Surveillance, Epidemiology, and End Results Program of
the National Cancer Institute, 1983—-1998. Calculated by the
life table method and stratified by age at diagnosis.
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interested in describing mortality attributable only to the
disease under investigation. In the past, this was most often
calculated using the cause-adjusted survival rate, defined as
the proportion of the initial patient group that escaped death
due to a specific cause (e.g., cancer) if no other cause of death
was operating. This technique requires that reliable informa-
tion on cause of death is available and makes an adjustment
for deaths due to causes other than the disease under study.
This was accomplished by treating patients who died without
the disease of interest as censored observations.

COMPETING RISKS/CUMULATIVE INCIDENCE

The treatment of deaths from other causes as censored is con-
troversial, since statistical methods used in survival analysis
settings assume that censoring is independent of outcome.
This means that if the patient was followed longer, one could
eventually observe the outcome of interest. This makes sense
for patients lost to follow-up (if we located them, we might
eventually observe their true survival time). However, if a
patient dies due to another cause, we will never observe their
death due to the cancer of interest. Estimation of the adjusted
rate as described previously does not appropriately distin-
guish between patients who are still alive at last known con-
tact date and those known to have died from another cause.
These latter events are called competing risks.

When competing risks are present, an alternative to the
Kaplan—Meier estimate is the cumulative incidence method.
This technique is similar to the Kaplan—Meier estimate in its
treatment of censored observations and is identical to the
Kaplan—Meier estimate if there are no competing risks. How-
ever, in the presence of competing risks, the other causes of
death are handled in a different manner."

RELATIVE SURVIVAL

Information on cause of death is sometimes unavailable or
unreliable. Under such circumstances, it is not possible to
compute a cause-adjusted survival rate. However, it is possible
to adjust partially for differences in the risk of dying from
causes other than the disease 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, and age. The relative survival rate is
calculated using a procedure described by Ederer et al."?

The relative survival rate represents the likelihood that a
patient will not die from causes associated specifically with
the cancer at some specified time after diagnosis. It is always
greater than the observed survival rate for the same group of
patients. If the group is sufficiently large and the patients are
roughly representative of the population of the USA (taking
race, sex, and age into account), the relative survival rate pro-
vides a useful estimate of the probability of escaping death
from the specific cancer under study. However, if reliable

information on cause of death is available, it is preferable to
use the cause-adjusted rate. This is particularly true when the
series is small or when the patients are largely drawn from a
particular socioeconomic segment of the population. Relative
survival rates may be derived from life table or Kaplan—Meier
results.

REGRESSION METHODS

Examining survival within specific patient, disease, or treat-
ment categories is the simplest way of studying multiple
factors possibly associated with survival. This approach,
however, is limited to factors into which patients may be
broadly grouped. This approach does not lend itself to
studying the effects of measures that vary on an interval
scale. There are many examples of interval variables in can-
cer, such as age, number of positive nodes, cell counts, and
laboratory marker values. If the patient population were
to be divided up into each interval value, too few subjects
would be in each analysis to be meaningful. In addition,
when more than one factor is considered, the number of
curves that result provides so many comparisons that the
effects of the factors defy interpretation.

Conventional multiple regression analysis investigates the
joint effects of multiple variables on a single outcome, but it is
incapable of dealing with censored observations. For this rea-
son, other statistical methods are used to assess the relation-
ship of survival time to a number of variables simultaneously.
The most commonly used is the Cox proportional hazards
regression model.”” This model provides a method for esti-
mating the influence of multiple covariates on the survival
distribution from data that include censored observations.
Covariates are the multiple factors to be studied in associa-
tion with survival. In the Cox proportional hazards regression
model, the covariates may be categorical variables such as
race, interval measures such as age, or laboratory test results.

Specifics of these methods are beyond the scope of this
chapter. Fortunately, many readily accessible computer pack-
ages for statistical analysis now permit the methods to be
applied quite easily by the knowledgeable analyst. Although
much useful information can be derived from multivariate
survival models, they generally require additional assump-
tions about the shape of the survival curve and the nature
of the effects of the covariates. One must always examine
the appropriateness of the model that is used relative to the
assumptions required.

STANDARD ERROR OF A SURVIVAL RATE

Survival rates that describe the experience of the specific group
of patients are frequently used to generalize to larger popula-
tions. The existence of true population values is postulated, and
these values are estimated from the group under study, which
is only a sample of the larger population. If a survival rate was
calculated from a second sample taken from the same population,
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it is unlikely that the results would be exactly the same. The
difference between the two results is called the sampling varia-
tion (chance variation or sampling error). The standard error is
a measure of the extent to which sampling variation influences
the computed survival 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 approximately 95 times in 100. This range is
called the 95% confidence interval.

COMPARISON OF SURVIVAL BETWEEN
PATIENT GROUPS

In comparing survival rates of two patient groups, the statisti-
cal significance of the observed difference is of interest. The
essential question is, “What is the probability that the observed
difference may have occurred by chance?” The standard error
of the survival rate provides a simple means for answering this
question. If the 95% confidence intervals of two survival rates
do not overlap, the observed difference would customarily be
considered statistically significant, that is, unlikely to be due
to chance. This latter statement is generally true, although
it is possible for a formal statistical test to yield a significant
difference even with overlapping confidence intervals. More-
over, comparisons at any single time point must be made with
care; if a specific time (5 years, for example) is known to be
of interest when the study is planned, such a comparison may
be valid; however, identification of a time based on inspection
of the curves and selection of the widest difference make any
formal assessment of difference invalid.

It is possible that the differences between two groups
at each comparable time of follow-up do not differ signifi-
cantly but that when the survival curves are considered in
their entirety, the individual insignificant differences com-
bine to yield a significantly different pattern of survival. The
most common statistical test that examines the whole pat-
tern of differences between survival curves is the log rank test.
This test equally weights the effects of differences occurring
throughout the follow-up and is the appropriate choice for
most situations. Other tests weight the differences accord-
ing to the numbers of persons at risk at different points and
can yield different results depending on whether deaths tend
more to occur early or later in the follow-up.

Care must be exercised in the interpretation of tests of
statistical significance. For example, if differences exist in the
patient and disease characteristics of two treatment groups,
a statistically significant difference in survival results may
primarily reflect differences between 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 patient characteristics and the disease characteristics of
the two treatment groups.

Definition of Study Starting Point. The starting time
for determining survival of patients 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 ref-
erence to the appearance of the first symptom. Various refer-
ence 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, (4) date of treatment initiation, date of random-
ization in a clinical trial evaluating treatment efficacy, and
(5) others. The specific reference date used should be clearly
specified in every report.

Vital Status. At any given time, the vital status of each
patient is defined as alive, dead, or unknown (i.e., lost to follow-
up). The endpoint of each patient’s participation in the study
is (1) a specified terminal event such as death, (2) survival to
the completion of the study, or (3) loss to follow-up. In each
case, the observed follow-up time is the time from the start-
ing point to the terminal event, to the end of the study, or to
the date of last observation. This observed follow-up may be
further described in terms of patient status at the endpoint,
such as the following:

» Alive; tumor-free; no recurrence

« Alive; tumor-free; after recurrence

« Alive with persistent, recurrent, or metastatic disease

* Alive with primary tumor

e Dead; tumor-free

 Dead; with cancer (primary, recurrent, or metastatic
disease)

¢ Dead; postoperative

 Unknown; lost to follow-up

Completeness of the follow-up is crucial in any study
of survival, because even a small number of patients lost to
follow-up may lead to inaccurate or biased results. The maxi-
mum possible effect 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.

Time Intervals. The total survival time is often divided
into intervals in units of weeks, months, or years. The sur-
vival curve for these intervals provides a description of
the population under study with respect 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 natu-
ral history, the duration of study could be 5-20 years, and
survival intervals of 6-12 months will provide a meaning-
ful 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 2-3 years, and the survival intervals may be
described in terms of 1-3 months. In interpreting survival
rates, one must also take into account the number of indi-
viduals entering a survival interval.
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SUMMARY

This chapter has reviewed the rudiments of survival analysis as
it is often applied to cancer registry data and to the analysis of
data from clinical trials. Complex analysis of data and explo-
ration of research hypotheses demand greater knowledge and
expertise than could be conveyed herein. Survival analysis is
now performed automatically in many different registry data
management and statistical analysis programs available for
use on personal computers. Persons with access to these pro-
grams are encouraged to explore the different analysis fea-
tures available to demonstrate for themselves the insight on
cancer registry data that survival analysis can provide and to
understand the limitations of these analyses and how their
validity is affected by the characteristics of the patient cohorts
and the quality and completeness of data.
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PARTII
Head and Neck

General Rules

SUMMARY OF CHANGES

+ The terms “resectable” and “unresectable” are replaced with “moderately
advanced” and “very advanced”

+ No major changes have been made in the N staging for any sites except
that a descriptor has been added. Extracapsular spread (ECS) of disease is
added as ECS + or ECS — as a descriptor. These descriptors will not influ-

ence nodal staging system

INTRODUCTION

Cancers of the head and neck may arise from any of the lining membranes of
the upper aerodigestive tract. The T classifications indicating the extent of the
primary tumor are generally similar but differ in specific details for each site
because of anatomic considerations. The N classification for cervical lymph
node metastasis is uniform for all sites except thyroid, nasopharynx, and skin.
The N classification for thyroid and nasopharynx is unique to those sites and is
based on tumor behavior and prognosis. The N classification for neck disease
from nonmelanoma skin cancers is similar to that for axillary and groin (ingui-
nal) lymph nodes. The staging systems presented in this section are all clinical
staging, based on the best possible estimate of the extent of disease before first
treatment. Imaging techniques [computed tomography (CT), magnetic resonance
imaging (MRI), positron emission tomography (PET), and ultrasonography]
may be utilized and, in advanced tumor stages, have added to the accuracy of
primary tumor (T) and nodal (N) staging, especially in the nasopharyngeal and
paranasal sinuses, primary sites, and regional lymph nodes. Endoscopic evalu-
ation of the primary tumor, when appropriate, is desirable for detailed assess-
ment of the primary tumor for accurate T staging. Fine-needle aspiration biopsy
(FNAB) may confirm the presence of tumor and its histopathologic nature, but
it cannot rule out the presence of tumor.

Any diagnostic information that contributes to the overall accuracy of the pre-
treatment assessment should be considered in clinical staging and treatment plan-
ning. When surgical treatment is carried out, cancer of the head and neck can be
staged [pathologic stage (pTNM)] using all information available from clinical
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assessment, as well as from the pathologic study of the resected specimen. The patho-
logic stage does not replace the clinical stage, which should be reported as well.

In reviewing the staging systems, no major changes in the T classifications or
stage groupings are made, since they reflect current practices of treatment, clini-
cal relevance, and contemporary data. Uniform T classification for oral cavity,
oropharynx, and salivary and thyroid cancers has greatly simplified the system and
has improved compliance by clinicians. T4 tumors are subdivided into moderately
advanced (T4a) and very advanced (T4b) categories. Regrouping of Stage IV dis-
ease for all sites into moderately advanced, local/regional disease (Stage IVa), very
advanced local/regional disease (Stage IVb), and distant metastatic disease (Stage
IVc) has also simplified stratification of advanced stage disease.

The following chapters present the staging classification for six major head
and neck sites: the oral cavity, the pharynx (nasopharynx, oropharynx, and
hypopharynx), the larynx, the paranasal sinuses, the salivary glands, and the
thyroid gland.

A revised chapter on nonmelanoma skin cancers has also been added to the
Manual (see Chap.29). The T and N staging for head and neck skin cancers is
consistent with other cutaneous sites in the body. All these chapters apply to epi-
thelial cancers only. Mucosal melanoma warrants separate consideration, and the
approach to these lesions is outlined in a separate chapter that addresses mucosal
melanoma in all sites of the head and neck (see Chap.9).

Regional Lymph Nodes. The status of the regional lymph nodes in head and
neck cancer is of such prognostic importance that the cervical nodes must be
assessed for each patient and tumor. The lymph nodes may be subdivided into
specific anatomic subsites and grouped into seven levels for ease of description
(Tables 1 and 2 and Figure 1).

Other groups:

Suboccipital
Retropharyngeal
Parapharyngeal

Buccinator (facial)
Preauricular

Periparotid and intraparotid

The pattern of the lymphatic drainage varies for different anatomic sites.
However, the location of the lymph node metastases has prognostic significance
in patients with squamous cell carcinoma of the head and neck. Survival is sig-
nificantly worse when metastases involve lymph nodes beyond the first echelon
of lymphatic drainage and, particularly, lymph nodes in the lower regions of the
neck, that is, level IV and level VB (supraclavicular region). Consequently, it is rec-
ommended that each N staging category be recorded to show whether the nodes
involved are located in the upper (U) or lower (L) regions of the neck, depending
on their location above or below the lower border of the cricoid cartilage.

Extracapsular spread (ECS) has been recognized to worsen the adverse out-
come associated with nodal metastasis. ECS can be diagnosed clinically by a
matted mass of nodes adherent to overlying skin, adjacent soft tissue, or clinical
evidence of cranial nerve invasion. Radiologic signs of ECS include amorphous,
spiculated margins of a metastatic node and stranding of the perinodal soft tis-
sue in previously untreated patients. The absence or presence of clinical/radio-
logic ECS is designated E— or E+, respectively. Surgically resected metastatic
nodes should be examined for the presence and extent of ECS. Gross ECS (Eg)
is defined as tumor apparent to the naked eye, beyond the confines of the nodal
capsule. Microscopic ECS (Em) is defined as the presence of metastatic tumor
beyond the capsule of the lymph node. ECS evident on clinical/radiologic
examination is designated E+ or E—, while ECS on histopathologic examination
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TABLE 1. Anatomical structures defining the boundaries of the neck levels and sub-

levels
Boundary
Level Superior Inferior Anterior (medial) Posterior (lateral)
IA Symphysis Body of hyoid Anterior belly Anterior belly of
of mandible of contralateral ipsilateral digastric
digastric muscle muscle
1B Body of Posterior belly Anterior belly of Stylohyoid muscle
mandible of diagastric muscle digastric muscle
1A Skull base Horizontal plane The stylohyoid Vertical plane defined
defined by the muscle by the spinal accessory
inferior border nerve
of the hyoid bone
1B Skull base Horizontal plane Vertical plane Lateral border of the
defined by the defined by the sternocleidomastoid
inferior body of spinal accessory muscle
the hyoid bone nerve
111 Horizontal Horizontal plane Lateral border Lateral border of the
plane defined defined by the of the sternohyoid  sternocleidomastoid
by the inferior  inferior border of ~ muscle or sensory branches
body of hyoid the cricoid cartilage of cervical plexus
v Horizontal plane Clavicle Lateral border Lateral border of the
defined by the of the sternohyoid  sternocleidomastoid
inferior border muscle or sensory branches
of the cricoid of cervical plexus
cartilage
VA Apex of the Horizontal plane Posterior border Anterior border of
convergence defined by the lower of the sternocleido- the trapezius muscle
of the ster- border of the mastoid muscle or
nocleidomastoid cricoid cartilage sensory branches
and trapezius of cervical plexus
muscles
VB Horizontal plane Clavicle Posterior border Anterior border of
defined by the of the sternocleido- the trapezius muscle
lower border mastoid muscle
of the cricoid
cartilage
VI Hyoid bone Suprasternal notch  Common carotid ~ Common carotid
artery artery
VII Suprasternal Innominate artery ~ Sternum Trachea, esophagus,
notch and prevertebral fascia

Modified from Robbins KT, Clayman G, Levine PA, et al. American Head and Neck Society; American
Academy of Otolaryngology — Head and Neck Surgery. Neck dissection classification update: revisions
proposed by the American Head and Neck Society and the American Academy of Otolaryngology-
Head and Neck Surgery. Arch Otolaryngol Head Neck Surg. 2002;128(7):751-8, with permission of the
American Medical Association.

is designated En (no extranodal extension), Em (microscopic ECS), and Eg
(gross ECS). These descriptors will not affect current nodal staging.

The natural history and response to treatment of cervical nodal metastases
from nasopharynx primary sites are different, in terms of their impact on prog-
nosis, so they justify a different N classification scheme. Regional node metastases
from well-differentiated thyroid cancer do not significantly affect the ultimate
prognosis in most patients and therefore also justify a unique staging system for
thyroid cancers. Nonmelanoma skin cancers in the head and neck have similar
behavior as elsewhere in the body. Therefore, nodal staging for these (NMSC)
is different than that for mucosal cancers and is similar to that in the axilla and
groin for cutaneous cancers.

Histopathologic examination is necessary to exclude the presence of tumor in
lymph nodes. No imaging study (as yet) can identify microscopic tumor foci in regional
nodes or distinguish between small reactive nodes and small malignant nodes.
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TABLE 2. Lymph node groups found within the seven levels and sublevels of the neck

Lymph node group Description

Submental
(sublevel TA)

Lymph nodes within the triangular boundary of the anterior belly of the digastric
muscles and the hyoid bone. These nodes are at greatest risk for harboring metas-
tases from cancers arising from the floor of mouth, anterior oral tongue, anterior
mandibular alveolar ridge, and lower lip.

Submandibular
(sublevel IB)

Lymph nodes within the boundaries of the anterior and posterior bellies of the
digastric muscle, the stylohyoid muscle, and the body of the mandible. It includes
the preglandular and the postglandular nodes and the prevascular and postvascu-
lar nodes. The submandibular gland is included in the specimen when the lymph
nodes within the triangle are removed. These nodes are at greatest risk for harbor-
ing mestastases from cancers arising from the oral cavity, anterior nasal cavity,
skin, and soft tissue structures of the midface, and submandibular gland.

Upper jugular
(includes
sublevels

IIA and IIB)

Lymph nodes located around the upper third of the internal jugular vein and adja-
cent spinal accessory nerve extending from the level of the skull base (above) to the
level of the inferior border of the hyoid bone (below). The anterior (medial) bound-
ary is stylohyoid muscle (the radiologic correlate is the vertical plane defined by the
posterior surface of the submandibular gland) and the posterior (lateral) boundary
is the posterior border of the sternocleidomastoid muscle. Sublevel IIA nodes are
located anterior (medial) to the vertical plane defined by the spinal accessory nerve.
Sublevel IIB nodes are located posterior lateral to the vertical plane defined by the
spinal accessory nerve. (The radiologic correlate is the lateral border of the internal
jugular on a contrast-enhanced CT scan.) The upper jugular nodes are at greatest
risk for harboring metastases from cancers arising from the oral cavity, nasal cavity,
nasopharynx, oropharynx, hypopharynx, larynx, and parotid gland.

Middle jugular
(level IIT)

Lymph nodes located around the middle third of the internal jugular vein extend-
ing from the inferior border of the hyoid bone (above) to the inferior border of
the cricoid cartilage (below). The anterior (medial) boundary is the lateral border
of the sternohyoid muscle, and the posterior (lateral) boundary is the posterior
border of the sternocleidomastoid muscle. These nodes are at greatest risk for
harboring metastases from cancers arising from the oral cavity, nasophyarynx,
oropharynx, hypopharynx, and larynx.

Lower jugular
(level IV)

Lymph nodes located around the lower third of the internal jugular vein extend-
ing from the inferior border of the cricoid cartilage (above) to the clavicle below.
The anterior (medial) boundary is the lateral border of the sternohyoid muscle
and the posterior (lateral) boundary is the posterior border of the sternocleido-
mastoid muscle. These nodes are at greatest risk for harboring metatases from
cancers arising from the hypopharynx, thyroid, cervical esophagus, and larynx.

Posterior
triangle group
(includes
sublevels

VA and VB)

This group is composed predominantly of the lymph nodes located along the lower
half of the spinal accessory nerve and the transverse cervical artery. The supraclavic-
ular nodes are also included in posterior triangle group. The superior boundary is
the apex formed by convergence of the sternocleidomastoid and trapezius muscles;
the inferior boundary is the clavicle; the anterior (medial) boundary is the posterior
border of the sternocleidomastoid muscle, and the posterior (lateral) boundary is
the anterior border of the trapezius muscle. Thus, sublevel VA includes the spinal
accessory nodes, whereas sublevel VB includes the nodes following the transverse
cervical vessels and the supraclavicular nodes, with the exception of the Virchow
node, which is located in level IV. The posterior triangle nodes are at greatest risk
for harboring metastases from cancers arising from the nasopharynx, oropharynx,
and cutaneous structures of the posterior scalp and neck.

Anterior
compartment
group

(level VI)

Lymph nodes in this compartment include the pretracheal and paratracheal nodes,
precricoid (Delphian) node, and the perithyroidal nodes including the lymph nodes
along the recurrent laryngeal nerves. The superior boundary is the hyoid bone;

the inferior boundary is the suprasternal notch, and the lateral boundaries are the
common carotid arteries. These nodes are at greatest risk for harboring metastases
from cancers arising from the thyroid gland, glottic and subglottic larynx, apex of
the piriform sinus, and cervical esophagus.

Superior
mediastinal
group
(level VII)

Lymph nodes in this group include pretracheal, paratracheal, and esophageal
groove lymph nodes, extending from the level of the suprasternal notch cephalad
and up to the innominate artery caudad. These nodes are at greatest risk of
involvement by thyroid cancer and cancer of the esophagus.

Modified from Robbins KT, Clayman G, Levine PA, et al. American Head and Neck Society; American
Academy of Otolaryngology — Head and Neck Surgery. Neck dissection classification update: revisions
proposed by the American Head and Neck Society and the American Academy of Otolaryngology-Head
and Neck Surgery. Arch Otolaryngol Head Neck Surg. 2002;128(7):751-8, with permission of the American

Medical Association.
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FIGURE 1. Schematic indicating the location of the lymph node levels in the neck as
described in Table 1.

When enlarged lymph nodes are detected, the actual size of the nodal mass(es)
should be measured. 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.
Pathologic examination is necessary for documentation of tumor extent in terms
of the location or level of the lymph node(s) involved, the number of nodes that
contain metastases, and the presence or absence of ECS of tumor, designated as En
(not present), Em (microscopic), or Eg (gross).

Distant Metastases. The most common sites of distant spread are in the lungs
and bones; hepatic and brain metastases occur less often. Mediastinal lymph node
metastases are considered distant metastases, except level VII lymph nodes (ante-
rior superior mediastinal lymph nodes cephalad to the innominate artery).

Regional Lymph Nodes (N)

NX
NO
N1*

N2*

N2a*

N2b*

N2c*

N3*

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 in multiple ipsilateral 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
Metastasis in single ipsilateral lymph node more than 3 cm but not
more than 6 cm in greatest dimension

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

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

Head and Neck
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*Note: A designation of “U” or “L” may be used for any N stage to indicate metas-
tasis above the lower border of the cricoid (U) or below the lower border of the
cricoid (L). Similarly, clinical/radiological ECS should be recorded as E— or E+,
and histopathologic ECS should be designated En, Em, or Eg.

Distant Metastasis (M)
MO  No distant metastasis
M1  Distant metastasis

OUTCOME RESULTS

The survival curves shown for each anatomic site were constructed using head and
neck cancer cases extracted from the National Cancer Data Base (NCDB) for cases
diagnosed in 1997 and 1998. Only cases that were staged according to the fifth edi-
tion of the AJCC’s Cancer Staging Manual were included.

The 5-year survival analyses for the different sites were stratified by AJCC com-
bined stage, which represents pathologic stage when available and only clinical
stage when pathologic stage is not available. The survival methods were performed
using SPSS software and included observed survival (death from all causes) as
well as relative survival (representing an estimation of death from cancer derived
from observed survival rates adjusted for expected deaths based on age, race, and
gender). The 95% confidence intervals were provided for each year-5 survival rate
to permit analysis of significant differences between the year-5 survival rates of
the different stages.

Anatomic sites and histologic types were coded according to the third edi-
tion of the International Classification of Diseases for Oncology (ICD-0-3).
The subsites included in each analysis were chosen on the basis of those listed
in the fifth edition of the AJCC’s Cancer Staging Manual. Survival analysis for
lip, oral cavity, oropharynx, nasopharynx, hypopharynx, and the larynx’s sub-
sites was limited to squamous cell carcinomas only (M8050, 8051-8082). Sur-
vival analyses for the maxillary sinus and the major salivary glands included
all histologic types. Survival analyses for the thyroid gland included papillary
adenocarcinoma (M8050, 8260, 8340, 8503-8604), follicular adenocarcinoma
(M8330-8332), medullary carcinoma (M8510-M8512), and anaplastic carci-
noma (M8021).

BIBLIOGRAPHY

Beahrs O, Henson DE, Hutter RVP, Kennedy BJ, editors. American Joint Committee on
Cancer: manual for staging of cancer. 4th ed. Philadelphia: JB Lippincott; 1992.

Bernier J, Cooper JS. Chemoradiation after surgery for high-risk head and neck cancer
patients: how strong is the evidence? Oncologist. 2005;10(3):215-24.

Cerezo L, Millan I, Torre A, Aragon G, Otero J. Prognostic factors for survival and
tumor control in cervical lymph node metastases from head and neck cancer: a
multivariate study of 492 cases. Cancer. 1992;69:1224-34.

Cooper JS, Farnan NC, Asbell SO, et al. Recursive partitioning analysis of 2105 patients
treated in Radiation Therapy Oncology Group studies of head and neck cancer.
Cancer. 1996;77:1905-11.

de Leeuw JR, de Graeff A, Ros W], Blijham GH, Hordijk GJ, Winnubst JA. Prediction of
depressive symptomatology after treatment of head and neck cancer: the influence
of pre-treatment physical and depressive symptoms, coping, and social support.
Head Neck. 2000;22(8):799-807.

Deleyiannis FW, Thomas DB, Vaughan TL, et al. Alcoholism: independent pre-
dictor of survival in patients with head and neck cancer. J Natl Cancer Inst.
1996;88:542-9.

26

American Joint Committee on Cancer * 2010



Dunne AA, Muller HH, Eisele DW, Kessel K, Moll R, Werner JA. Meta-analysis of the
prognostic significance of perinodal spread in head and neck squamous cell carci-
nomas (HNSCC) patients. Eur ] Cancer. 2006;42(12):1863-8.

Faye-Lund H, Abdelnoor M. Prognostic factors of survival in a cohort of head and
neck cancer patients in Oslo. Eur J Cancer B Oral Oncol. 1996;2:83-90.

Gor DM, Langer JE, Loevner LA. Imaging of cervical lymph nodes in head and neck
cancer: the basics. Radiol Clin North Am. 2006;44(1):101-10, viii.

Grandi C, Alloisio M, Moglia D, et al. Prognostic significance of lymphatic spread in head
and neck carcinomas: therapeutic implications. Head Neck Surg. 1985;8:67-73.
Harnsberger HR. Squamous cell carcinoma: nodal staging. In: Handbook of head and

neck imaging. 2nd ed. St. Louis: Mosby; 1995. p. 283-298.

Hillsamer PJ, Schuller DE, McGhee RB, et al. Improving diagnostic accuracy of cer-
vical metastases with CT and MRI imaging. Arch Otolaryngol Head Neck Surg.
1990;116:2297-301.

Jones AS, Roland NJ, Field JK, Phillips DE. The level of cervical lymph node metas-
tases: their prognostic relevance and relationship with head and neck squamous
carcinoma primary sites. Clin Otolaryngol. 1994;19:63-9.

Kalnins IK, Leonard AG, Sako K, et al. Correlation between prognosis and degree
of lymph node involvement in carcinoma of the oral cavity. Am ] Surg.
1977;34:450—-4.

Kowalski LP, Bagietto R, Lara JR, et al. Prognostic significance of the distribution of
neck node metastasis from oral carcinoma. Head Neck. 2000;22:207—-14.

Mancuso AA, Harnsberger HR, Muraki AS, et al. Computed tomography of cer-
vical and retropharyngeal lymph nodes: normal anatomy, variants of normal,
and application in staging head and neck cancer. II. Pathology. Radiology.
1983;148:715-23.

Medina JE. A rational classification of neck dissections. Otolaryngol Head Neck Surg.
1989;100:169-76.

Percy C, Van Holten V, Muir C, editors. International classification of disease for oncol-
ogy. 2nd ed. Geneva: World Health Organization; 1990.

Piccirillo JE Inclusion of comorbidity in a staging system for head and neck cancer.
Oncology. 1995;9:831-6.

Richard JM, Sancho-Garnier H, Michaeu C, et al. Prognostic factors in cervical lymph
node metastasis in upper respiratory and digestive tract carcinomas: study of 1713
cases during a 15-year period. Laryngoscope. 1987;97:97-101.

Robbins KT, Clayman G, Levine PA, et al. American Head and Neck Society; American
Academy of Otolaryngology — Head and Neck Surgery. Neck dissection classifica-
tion update: revisions proposed by the American Head and Neck Society and the
American Academy of Otolaryngology — Head and Neck Surgery. Arch Otolaryn-
gol Head Neck Surg. 2002;128(7):751-8.

Ross GL, Soutar DS, Gordon MacDonald D, Shoaib T, Camilleri I, Roberton AG, et al.
Sentinel node biopsy in head and neck cancer: preliminary results of a multicenter
trial. Ann Surg Oncol. 2004;11(7):690—6.

Shah JP. Patterns of cervical lymph node metastasis from squamous carcinomas of the
upper aerodigestive tract. Am J Surg. 1990;160(4):405-9.

Shah JP, Medina JE, Shaha AR, Schantz SP, Marti JR. Cervical lymph node metastasis.
Curr Probl Surg. 1993;30(3):1-335.

Singh B, Bhaya M, Zimbler M, et al. Impact of comorbidity on outcome of young
patients with head and neck squamous cell carcinoma. Head Neck. 1998;20:1-7.

Singh B, Alfonso A, Sabin S, et al. Outcome differences in younger and older patients
with laryngeal cancer: a retrospective case-control study. Am ] Otolaryngol.
2000;21:92—7.

Som PM. Detection of metastasis in cervical lymph nodes: CT and MR criteria and
differential diagnosis. Am ] Radiol. 1992;158:961-9.

Stell PM, Morton RP, Singh SD. Cervical lymph node metastases: the significance of
the level of the lymph node. Clin Oncol. 1983;9:101-7.

Stevens MH, Harnsberger HR, Mancuso AA. Computed tomography of cervical
lymph nodes: staging and management of head and neck cancer. Arch Otolaryngol.
1985;111(11):735-9.

Strong EW, Kasdorf H, Henk JM. Squamous cell carcinoma of the head and neck. In:
Hermanek P, Gospodarowicz MK, Henson DE, et al., editors. Prognostic factors in
cancer, UICC Geneva. Berlin: Springer; 1995. p. 23-27.

Head and Neck

27



Vauterin TJ, Veness MJ, Morgan GJ, Poulsen MG, O’Brien C]J. Patterns of lymph node
spread of cutaneous squamous cell carcinoma of the head and neck. Head Neck.
2006;28(9):785-91.

Yousem DM, Som PM, Hackney DB, et al. Central nodal necrosis and extracapsular
neoplastic spread in cervical lymph nodes: MR imaging versus CT. Radiology.
1992;182:753-9.

28

American Joint Committee on Cancer * 2010



Lip and Oral Cavity

(Nonepithelial tumors such as those of lymphoid tissue, soft tissue,
bone, and cartilage are not included. Staging for mucosal melanoma

of the lip and oral cavity is not included in this chapter — see Chap. 9.)

At-A-Glance

SUMMARY OF CHANGES

* T4 lesions have been divided into T4a (moderately advanced local disease) and T4b
(very advanced local disease), leading to the stratification of Stage IV into Stage IVA
(moderately advanced local/regional disease), Stage IVB (very advanced local/regional
disease), and Stage IVC (distant metastatic disease)

ANATOMIC STAGE/PROGNOSTIC GROUPS

Stage 0
Stage I
Stage 11
Stage I1I

Stage IVA

Stage IVB

Stage IVC

Tis
T1
T2

T3
T1
T2
T3

T4a
T4a
T1
T2
T3
T4a

Any T
T4b

Any T

NO
NO
NO

NO
N1
N1
N1

NO
N1
N2
N2
N2
N2

N3
Any N

Any N

MO
MO
MO

MO
MO
MO
MO

MO
MO
MO
MO
MO
MO

MO
MO

M1

ICD-0O-3 TOPOGRAPHY
CODES

C00.0
C00.1
C00.2
C00.3
C00.4
C00.5
C00.6
C00.8
C00.9
C02.0
C02.1
C02.2
C02.3

C02.8
C02.9
C03.0
C03.1
C03.9
C04.0
C04.1
C04.8

C04.9
C05.0
C05.8
C05.9
C06.0
Co06.1
C06.2
C06.8

C06.9

External upper lip

External lower lip

External lip, NOS

Mucosa of upper lip
Mucosa of lower lip

Mucosa of lip, NOS
Commissure of lip
Overlapping lesion of lip
Lip, NOS

Dorsal surface of tongue, NOS
Border of tongue

Ventral surface of tongue, NOS
Anterior two-thirds of
tongue, NOS

Overlapping lesion of tongue
Tongue, NOS

Upper gum

Lower gum

Gum, NOS

Anterior floor of mouth
Lateral floor of mouth
Overlapping lesion of floor
of mouth

Floor of mouth, NOS

Hard palate

Overlapping lesion of palate
Palate, NOS

Cheek mucosa

Vestibule of mouth
Retromolar area
Overlapping lesion of other
and unspecified parts of
mouth

Mouth, NOS

ICD-0-3 HISTOLOGY CODE
RANGES
8000-8576, 8940-8950, 89808981
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ANATOMY

Primary Site. The oral cavity extends from the skin—vermil-
ion 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 sites:

Mucosal Lip. 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. This includes all the membranous lining of
the inner surface of the cheeks and lips from the line of con-
tact of the opposing lips to the line of attachment of mucosa
of the alveolar ridge (upper and lower) and pterygomandibu-
lar raphe.

Lower Alveolar Ridge. This refers to the mucosa overlying the
alveolar process of the mandible, which extends from the line
of attachment of mucosa in the lower gingivobuccal sulcus to
the line of free mucosa of the floor of the mouth. Posteriorly
it extends to the ascending ramus of the mandible.

Upper Alveolar Ridge. This refers to the mucosa overlying the
alveolar process of the maxilla, which extends from the line
of attachment of mucosa in the upper gingivobuccal sulcus
to the junction of the hard palate. Its posterior margin is the
upper end of the pterygopalatine arch.

Retromolar Gingiva (Retromolar Trigone). This is the
attached mucosa overlying the ascending ramus of the man-
dible 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. This is a semilunar space overlying the
mylohyoid and hyoglossus muscles, extending from the inner
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surface of the lower alveolar ridge to the undersurface of the
tongue. Its posterior boundary is the base of the anterior pil-
lar of the tonsil. It is divided into two sides by the frenulum of
the tongue and contains the ostia of the submandibular and
sublingual salivary glands.

Hard Palate. This is the semilunar area between the upper
alveolar ridge and the mucous membrane covering the pala-
tine process of the maxillary palatine bones. It extends from
the inner surface of the superior alveolar ridge to the poste-
rior edge of the palatine bone.

Anterior Two-Thirds of the Tongue (Oral Tongue). This is
the freely mobile portion of the tongue that extends anteri-
orly from the line of circumvallate papillae to the undersur-
face 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 ventral surface of
the tongue). The undersurface of the tongue is considered a
separate category by the World Health Organization.

CHARACTERISTICS OF TUMOR

Endophytic. The tumor thickness measurement using an
ocular micrometer is taken perpendicular from the surface
of the invasive squamous cell carcinoma (A) to the deepest
area of involvement (B) and recorded in millimeters. The
measurement should not be done on tangential sections or
in lesions without a clearly recognizable surface component
(Figure 3.1a—c).

Exophytic. The measurement that is better characterized as
tumor thickness rather than depth of invasion is taken from
the surface (A) to the deepest area (B).

Ulcerated. The thickness measurement is taken from the
ulcer base (A) to the deepest area (B), as well as from the sur-
face of the most lateral extent of the invasive carcinoma (C) to
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FIGURE 3.1. Characteristics of lip and oral cavity tumors. (a) Exophytic. (b) Ulcerated. (c) Endophytic.
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the deepest area (D). Depth of tumor invasion (mm) should
be recorded. Depth is not used for T staging.

Although the grade of the tumor does notenter into staging
of the tumor, it should be recorded. The pathologic descrip-
tion of any lymphadenectomy specimen should describe the
size, number, and level of involved lymph node(s) and the
presence or absence of extracapsular extension.

Regional Lymph Nodes. Mucosal cancer of the oral cav-
ity may spread to regional lymph node(s). Tumors of each
anatomic site have their own predictable patterns of regional
spread. The risk of regional metastasis is generally related to
the T category and, probably more important, to the depth of
infiltration of the primary tumor. Cancer of the lip carries a
low metastatic risk and initially involves adjacent submental
and submandibular nodes, then jugular nodes. Cancers of the
hard palate and alveolar ridge likewise have a low metastatic
potential and involve buccinator, submandibular, jugular, and
occasionally retropharyngeal nodes. Other oral cancers spread
primarily to submandibular and jugular nodes and uncom-
monly to posterior triangle/supraclavicular nodes. Cancer of
the anterior oral tongue may occasionally spread directly to
lower jugular nodes. The closer to the midline is the primary,
the greater is the risk of bilateral cervical nodal spread. The
patterns of regional lymph node metastases are predictable,
and sequential progression of disease occurs beyond first
echelon lymph nodes. Any previous treatment to the neck,
surgical and/or radiation, may alter normal lymphatic drain-
age patterns, resulting in unusual distribution of regional
spread of disease to the cervical lymph nodes. In general,
cervical lymph node involvement from oral cavity primary
sites is predictable and orderly, spreading from the primary to
upper, then middle, and subsequently lower cervical nodes.
However, disease in the anterior oral cavity may also spread
directly to the mid-cervical lymph nodes. The risk of distant
metastasis is more dependent on the N than on the T status
of the head and neck cancer. In addition to the components to
describe the N category, regional lymph nodes should also be
described according to the level of the neck that is involved.
It is recognized that the level of involved nodes in the neck is
prognostically significant (lower is worse), as is the presence
of extracapsular extension of metastatic tumor from individ-
ual nodes. Midline nodes are considered ipsilateral. Imaging
studies showing amorphous spiculated margins of involved
nodes or involvement of internodal fat resulting in loss of
normal oval-to-round nodal shape strongly suggest extracap-
sular (extranodal) tumor spread; however, pathologic exami-
nation is necessary for documentation of the extent of such
disease. No imaging study (as yet) can identify microscopic
foci of cancer in regional nodes or distinguish between small
reactive nodes and small malignant nodes (unless central
radiographic inhomogeneity is present). For pN, a selective
neck dissection will ordinarily include six or more lymph
nodes, and a radical or modified radical neck dissection will
ordinarily include ten or more lymph nodes. Negative patho-
logic examination of a lesser number of nodes still mandates
a pNO designation.

Extracapsular spread (ECS) has been recognized to worsen
the adverse outcome associated with nodal metastasis. The
presence of ECS can be diagnosed clinically by the presence
of a “matted” mass of nodes, fixity to overlying skin, adjacent
soft tissue, or clinical signs of cranial nerve invasion. Radio-
logic imaging is capable of detecting clinically undetectable
ECS, but histopathologic examination is the only reliable
technique currently available for detecting microscopic ECS.
Radiologic signs of ECS include amorphous spiculated mar-
gins of a metastatic node and stranding of the perinodal
soft tissue in previously untreated patients. The absence or
presence of clinical/radiologic ECS is designated E— or E+,
respectively. Surgically resected metastatic nodes should be
examined for the presence and extent of ECS. Gross ECS (Eg)
is defined as tumor apparent to the naked eye beyond the con-
fines of the nodal capsule. Microscopic ECS (Em) is defined
as the presence of metastatic tumor beyond the capsule of the
lymph node with desmoplastic reaction in the surrounding
stromal tissue. The absence of ECS on histopathologic exami-
nation is designated En.

Distant Metastases. The lungs are the commonest site
of distant metastases; skeletal and hepatic metastases occur
less often. Mediastinal lymph node metastases are considered
distant metastases, except level VII lymph nodes (anterior
superior mediastinal lymph nodes cephalad to the innomi-
nate artery).

RULES FOR CLASSIFICATION

Clinical Staging. The assessment of the primary tumor
is based on inspection and palpation of the oral cavity and
neck. Physical signs of deep muscle invasion, fixation to
bone, and cranial neuropathies should be assessed. Addi-
tional studies may include CT, MR, or ultra-sound. Clini-
cal assessment of the extent of mucosal involvement is more
accurate than radiographic assessment. The radiographic
estimate of deep tissue extent and of regional lymph node
involvement is usually more accurate than clinical assess-
ment. MRI is generally more revealing of extent of soft
tissue, perivascular and perineural spread, skull base involve-
ment, and intracranial tumor extension. On the other hand,
high-resolution CT with contrast will often provide better
images of bone and larynx detail and is minimally affected
by motion. CT or MRI is useful in evaluation of advanced
tumors for assessment of bone invasion (mandible or max-
illa) and deep tissue invasion (deep extrinsic tongue muscles,
midline tongue, soft tissues of neck). Clinical examination
supplemented with dental films or panoramic X-rays may be
helpful in determining cortical bone involvement. If CT or
MRI is undertaken for primary tumor evaluation, radiologic
assessment of nodal involvement should be done simultane-
ously. For lesions of an advanced extent, appropriate screen-
ing for distant metastases should be considered. A PET scan
may be useful in this regard. Ultrasonography may be help-
ful in assessment of major vascular invasion as an adjunctive

Lip and Oral Cavity

31




test. The tumor must be confirmed histologically. All clinical,
imaging, and pathologic data available prior to first defini-
tive treatment may be used for clinical staging.

Pathologic Staging. Complete resection of the primary
site and/or regional nodal dissections, followed by pathologic
examination of the resected specimen(s), allows the use of
this designation for pT and/or pN, respectively. Specimens
that are resected after radiation or chemotherapy need to
be identified and considered in context. pT is derived from
the actual measurement of the unfixed tumor in the surgi-
cal specimen. It should be noted, however, that up to 30%
shrinkage of soft tissues may occur in resected specimen after
formalin fixation. Pathologic staging represents additional
and important information and should be included as such
in staging, but it does not supplant clinical staging as the
primary staging scheme.

PROGNOSTIC FEATURES

In addition to the importance of the TNM factors outlined
previously, the overall health of these patients clearly influ-
ences outcome. An ongoing effort to better assess prognosis
using both tumor and nontumor-related factors is underway.
Chart abstraction will continue to be performed by cancer
registrars to obtain important information regarding specific
factors related to prognosis. These data will then be used to
further hone the predictive power of the staging system in
future revisions.

Comorbidity can be classified by specific measures of
additional medical illnesses. Accurate reporting of all illnesses
in the patients’ medical record is essential to assessment of
these parameters. General performance measures are helpful
in predicting survival. The AJCC strongly recommends the
clinician report performance status using the ECOG, Zubrod,
or Karnofsky performance measures along with standard
staging information. An interrelationship between each of the
major performance tools exists.

Zubrod/ECOG Performance Scale

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

1. Restricted in physically strenuous activity but ambu-
latory and able to carry work of a light or sedentary
nature. For example, light housework, 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 self-care. Totally
confined to bed (Karnofsky 10-20).

5. Death (Karnofsky 0).

Lifestyle factors such as tobacco and alcohol abuse nega-
tively influence survival. Accurate recording of smoking
in pack years and alcohol in number of days drinking per
week and number of drinks per day will provide important
data for future analysis. Nutrition is important to prognosis
and will be indirectly measured by weight loss of >10% of
body weight. Depression adversely impacts quality of life
and survival. Notation of a previous or current diagnosis of
depression should be recorded in the medical record.

Figures 3.2A, B and 3.3A, B show observed and relative
survival rates for patients with squamous cell carcinoma of
the lip and oral cavity for 1998-1999, classified by the AJCC
staging classification.
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FIGURE 3.2. (A) Five-year, observed survival by “combined”
AJCC stage for squamous cell carcinoma of the lip, 1998-1999.
(*95% confidence intervals correspond to year-5 survival
rates.). (B) Five-year, relative survival by “combined” AJCC
stage for squamous cell carcinoma of the lip, 1998-1999.

(*95% confidence intervals correspond to year-5 survival rates.)
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FIGURE 3.3. (A) Five-year, observed survival by “combined” Distant Metastasis (M)
AJCC stage for squamous cell carcinoma of the oral cavity, MO No distant metastasis
1998-1999. (*95% confidence intervals correspond to year-5 survival M1 Distant metastasis

rates.). (B) Five-year, relative survival by “combined” AJCC stage
for squamous cell carcinoma of the oral cavity, 1998—1999.
(*95% confidence intervals correspond to year-5 survival rates.)

ANATOMIC STAGE/PROGNOSTIC GROUPS

Stage 0 Tis NO MO
DEFINITIONS OF TNM
Stage I T1 NO MO
Primary Tumor (T) Stage II T2 NO MO
X Prlma.ry tumor cannot be assessed Stage IIT T3 NO Mo
TO  No evidence of primary tumor
. . Sy T1 N1 MO
Tis  Carcinoma in situ
. . . T2 N1 MO
T1  Tumor 2 cm or less in greatest dimension T3 N1 Mo
T2  Tumor more than 2 cm but not more than 4 cm
in greatest dimension Stage IVA T4a NO MO
T3  Tumor more than 4 cm in greatest dimension T4a N1 MO
T4a  Moderately advanced local disease* T1 N2 MO
(lip) Tumor invades through cortical bone, inferior T2 N2 MO
alveolar nerve, floor of mouth, or skin of face, that T3 N2 MO
is, chin or nose T4a N2 MO
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ANATOMIC STAGE/PROGNOSTIC GROUPS
(CONTINUED)

Stage IVB Any T N3 MO
T4b Any N MO
Stage IVC Any T Any N Ml

PROGNOSTIC FACTORS (SITE-SPECIFIC FACTORS)
(Recommended for Collection)

Required  None
for staging

Size of lymph nodes

Extracapsular extension from lymph nodes for
head and neck

Head and neck lymph nodes levels I-11I
Head and neck lymph nodes levels IV=V
Head and neck lymph nodes levels VI-VII
Other lymph node group

Clinical location of cervical nodes
Extracapsular spread (ECS) clinical
Extracapsular spread (ECS) pathologic
Human papillomavirus (HPV) status
Tumor thickness

Clinically
significant

HISTOLOGIC GRADE (G)

Grade is reported in registry systems by the grade value.
A two-grade, three-grade, or four-grade system may be used.
If a grading system is not specified, generally the following
system is used:

GX  Grade cannot be assessed
Gl Well differentiated

G2 Moderately differentiated
G3  Poorly differentiated

G4 Undifferentiated

HISTOPATHOLOGIC TYPE

The predominant cancer is squamous cell carcinoma. The
staging guidelines are applicable to all forms of carcinoma.
Mucosal melanoma of the head and neck is very rare but
has unique behavior warranting a separate classification dis-
cussed in the introductory chapter for the Head and Neck
sites. Other nonepithelial tumors such as those of lymphoid
tissue, soft tissue, bone and cartilage (i.e., lymphoma and
sarcoma) are not included. Histologic confirmation of diag-
nosis is required. Histopathologic grading of squamous car-
cinoma is recommended; the grade is subjective and uses
a descriptive as well as numerical form, that is, well, mod-
erately well, and poorly differentiated, depending on the
degree of closeness to, or deviation from, squamous epithe-
lium in mucosal sites. Also recommended is a quantitative

evaluation of depth of invasion of the primary tumor and
the presence or absence of vascular invasion and perineural
invasion.
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LiPp AND ORAL CAVITY STAGING FORM ‘

CLINICAL

Extent of disease before STAGE CATEGORY DEFINITIONS

PATHOLOGIC

Extent of disease during and from

any treatment surgery
3 y clinical- staging completed LATERALITY: 3 Yy pathologic - staging completed
after neoadjuvant therapy but : : : after neoadjuvant therapy AND
before sustequent surg%yry TumoR SIzE: Dleft O right 0 bilateral subsequentj surgery V
PRIMARY TUMOR (T)
Q X Primary tumor cannot be assessed a 7X
a 7o No evidence of primary tumor a To0
a Tis Carcinoma in situ Q Tis
a m Tumor 2 cm or less in greatest dimension a T
a 12 Tumor more than 2 cm but not more than 4 cm in greatest dimension a 12
a T3 Tumor more than 4 cm in greatest dimension a 13
Q T4a Moderately advanced local disease. O T4a
(lip) Tumor invades through cortical bone, inferior alveolar nerve, floor of
mouth, or skin of face, i.e., chin or nose
(oral cavity) Tumor invades adjacent structures only (e.g., through cortical
bone, [mandible or maxilla] into deep [extrinsic] muscle of tongue
[genioglossus, hyoglossus, palatoglossus, and styloglossus], maxillary
sinus, skin of face)
Q T T4b Very advanced local disease. O Tdb
Tumor invades masticator space, pterygoid plates, or skull base and/or
encases internal carotid artery
Note: Superficial erosion alone of bone/tooth socket by gingival primary is not
sufficient to classify a tumor as T4.
REGIONAL LYMPH NODES (N)
U NX Regional lymph nodes cannot be assessed O NX
0 No No regional lymph node metastasis O No
a N Metastasis in a single ipsilateral lymph node, 3 cm or less in greatest dimension a M
a N2 Metastasis in a single ipsilateral lymph node, more than 3 cm but not more than O N2
6 cm in greatest dimension; or in multiple ipsilateral 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
O N2a Metastasis in single ipsilateral lymph node more than 3 cm but not more than 6 O N2a
cm in greatest dimension
O N2b Metastasis in multiple ipsilateral lymph nodes, none more than 6 cm in greatest O N2b
dimension
O N2 Metastasis in bilateral or contralateral lymph nodes, none more than 6 cm in O N2c
greatest dimension
0 N3 Metastasis in a lymph node more than 6 cm in greatest dimension O N3
DISTANT METASTASIS (M)
a Mo No distant metastasis (no pathologic MO; use clinical M to complete stage group)
o w1 Distant metastasis O m
HosPITAL NAME/ADDRESS PATIENT NAME/INFORMATION

(continued on next page)
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ANATOMIC STAGE * PROGNOSTIC GROUPS

LiP AND ORAL CAVITY STAGING FORM ‘

CLINICAL PATHOLOGIC
GROUP T N M GROUP T N M
a o Tis NO MO a o Tis NO MO
a | T NO MO a | T1 NO MO
a T2 NO MO a T2 NO MO
a um T3 NO MO a T3 NO MO
T1 N1 MO T1 N1 MO
T2 N1 MO T2 N1 MO
T3 N1 MO T3 N1 MO
a IvA T4a NO MO a VA T4a NO MO
T4a N1 MO T4a N1 MO
T1 N2 MO T1 N2 MO
T2 N2 MO T2 N2 MO
T3 N2 MO T3 N2 MO
T4a N2 MO T4a N2 MO
a IvB Any T N3 MO a IvB Any T N3 MO
T4b Any N MO T4b Any N MO
a IvC Any T Any N M1 a ve Any T Any N M1
Q Stage unknown O Stage unknown
PROGNOSTIC FACTORS (SITE-SPECIFIC FACTORS) Eeﬂzralt!f‘!Ot?Sl . f
. or identification of special cases o
el ol s s TNM or pTNM classilfi)cations, the "'m"
CLINICALLY SIGNIFICANT: suffix and 'y," 'r," and "a" prefixes are
Size of Lymph Nodes: used. Although they do not affect the
Extracapsular Extension from Lymph Nodes for Head & Neck: ﬁfg;ngéiigzgét?z;?}igte cases
Head & Neck Lymph Nodes LevelsI-lll: _ m suffix indicates the presence of
Head & Neck Lymph Nodes Levels IV-V: multiple primary tumors in a single
site and is recorded in parentheses:
Head & Neck Lymph Nodes Levels VI-VII: pT(mM)NM.
Other Lymph Node Group: y prefix indicates those cases in
» : . which classification is performed
Clinical Location of cervical nodes: during or following initial multimodality

therapy. The cTNM or pTNM

Extracapsular spread (ECS) Clinical: etz A5 e R o i

Extracapsular spread (ECS) Pathologic: The ycTNM or ypTNM categorizes
; ; the extent of tumor actually present at
Human Papillomavirus (HPV) Status: ___~~ the time of that examination. The *y"
Tumor Thickness: categorization is not an estimate of
' tumor prior to multimodality therapy.
Histologic Grade (G) (also known as overall grade) r prefix indicates a recurrent tumor
Grading system Grade when staged after a disease-free

interval, and is identified by the "r

U 2 grade system U Gradelori brefix: FINM.
O 3 grade system QO Gradellor2 a prefix designates the stage
O 4 grade system U Gradelllor3 determined at autopsy: aTNM.
O No2, 3, or 4 grade system is available U GradeIVor4

HosPITAL NAME/ADDRESS PATIENT NAME/INFORMATION

(continued from previous page)
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LiPp AND ORAL CAVITY STAGING FORM ‘

ADDITIONAL DESCRIPTORS

Lymphatic Vessel Invasion (L) and Venous Invasion (V) have been combined into Lymph-Vascular
Invasion (LVI) for collection by cancer registrars. The College of American Pathologists’ (CAP) Checklist
should be used as the primary source. Other sources may be used in the absence of a Checklist. Priority
is given to positive results.

U Lymph-Vascular Invasion Not Present (absent)/Not Identified
U Lymph-Vascular Invasion Present/Identified

U Not Applicable

O Unknown/Indeterminate

Residual Tumor (R)

The absence or presence of residual tumor after treatment. In some cases treated with surgery and/or
with neoadjuvant therapy there will be residual tumor at the primary site after treatment because of
incomplete resection or local and regional disease that extends beyond the limit of ability of resection.

0 RX Presence of residual tumor cannot be assessed
O RO No residual tumor
U R1 Microscopic residual tumor

U R2 Macroscopic residual tumor

General Notes (continued):

surgical margins is data field
recorded by registrars describing the
surgical margins of the resected
primary site specimen as determined
only by the pathology report.

neoadjuvant treatment is radiation
therapy or systemic therapy
(consisting of chemotherapy,
hormone therapy, or immunotherapy)
administered prior to a definitive
surgical procedure. If the surgical
procedure is not performed, the
administered therapy no longer meets
the definition of neoadjuvant therapy.

O Clinical stage was used in treatment planning (describe):

O National guidelines were used in treatment planning L NCCN O Other (describe):

Physician signature

Date/Time

HosPITAL NAME/ADDRESS PATIENT NAME/INFORMATION

(continued on next page)
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LiPp AND ORAL CAVITY STAGING FORM

lllustration

Indicate on diagram primary
tumor and regional nodes

involved. 1.
3.
5.

HospPITAL NAME/ADDRESS PATIENT NAME/INFORMATION

(continued from previous page)

40 American Joint Committee on Cancer * 2010



Pharynx

(Nonepithelial tumors such as those of lymphoid tissue, soft tissue,
bone, and cartilage are not included. Staging of mucosal melanoma

At-A-Glance

of the pharynx is not included — see Chap. 9.)

disease)

SUMMARY OF CHANGES

- For nasopharynx, T2a lesions will now be designated T1. Stage IIA will therefore be
Stage I. Lesions previously staged T2b will be T2 and therefore Stage IIB will now be
designated Stage II. Retropharyngeal lymph node(s), regardless of unilateral or bilateral
location, is considered N1

« For oropharynx and hypopharynx only, T4 lesions have been divided into T4a (mod-
erately advanced local disease) and T4b (very advanced local disease), leading to the
stratification of Stage IV into Stage IVA (moderately advanced local/regional disease),
Stage IVB (very advanced local/regional disease), and Stage IVC (distant metastatic

ANATOMIC STAGE/PROGNOSTIC GROUPS

Nasopharynx
Stage 0

Stage I
Stage II

Stage III

Stage IVA

Stage IVB
Stage IVC

Tis
T1

T1
T2
T2

T1
T2
T3
T3
T3

T4
T4
T4

Any T
Any T

NO
NO

N1
NO
N1

N2
N2
NO
N1
N2

NO
N1
N2

N3
Any N

MO
MO

MO
MO
MO

MO
MO
MO
MO
MO

MO
MO
MO

MO
M1

ICD-0O-3 TOPOGRAPHY

CODES

C01.9  Base of tongue, NOS

C02.4 Lingual tonsil

C05.1  Soft palate, NOS

C05.2 Uvula

C09.0 Tonsillar fossa

C09.1 Tonsillar pillar

C09.8 Overlapping lesion
of tonsil

C09.9 Tonsil, NOS

C10.0 Vallecula

C10.2 Lateral wall of
oropharynx

C10.3  Posterior pharyngeal
wall

C10.4 Branchial cleft

C10.8 Opverlapping lesion
of oropharynx

C10.9 Oropharynx, NOS

C11.0  Superior wall of
nasopharynx

Pharynx
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ANATOMIC STAGE/PROGNOSTIC GROUPS

(CONTINUED)
Oropharynx, hypopharynx
Stage 0 Tis NO
Stage I T1 NO
Stage II T2 NO
Stage III T3 NO

T1 N1

T2 N1

T3 N1
Stage IVA T4a NO

T4a N1

T1 N2

T2 N2

T3 N2

T4a N2
Stage IVB T4b Any N

Any T N3
Stage IVC Any T Any N

ANATOMY

Primary Sites and Subsites. The pharynx is divided into
three regions: nasopharynx, oropharynx, and hypopharynx
(Figure 4.1). Each region is further subdivided into specific
sites as summarized in the following:

Nasopharynx. The nasopharynx begins anteriorly at the pos-
terior choana and extends along the plane of the airway to the
level of the free border of the soft palate. It includes the vault,
the lateral walls (including the fossae of Rosenmuller and the
mucosa covering the torus tubaris forming the eustachian

} Nasopharynx

} Oropharynx

Thyroid cartilage Hypopharynx

Post. lamina of cricoid cartilage
Ant. arch of cricoid cartilage

FIGURE 4.1. Sagittal view of the face and neck depicting the
subdivisions of the pharynx as described in the text.

C11.1 Posterior wall of
nasopharynx
C11.2 Lateral wall of
nasopharynx
MO C11.3 Anterior wall of
nasopharynx
Mo C11.8 Overlapping lesion
MO of nasopharynx
C11.9 Nasopharynx, NOS
Mo C12.9 Pyriform sinus
Mo C13.0 Postcricoid region
Mo C13.1 Hypopharyngeal
Mo aspect of aryepi-
MO glottic fold
MO C13.2  Posterior wall of
MO hypopharynx
MO C13.8 Overlapping lesion

MO of hypopharynx
MO C13.9 Hypopharynx, NOS

MO ICD-0-3 HISTOLOGY

MO CODERANGES

M1 8000—8576, 8940—8950,
89808981

tube orifice), and the posterior wall. The floor is the superior
surface of the soft palate. The posterior margins of the choa-
nal orifices and of the nasal septum are included in the nasal
fossa. Nasopharyngeal tumors extending to the nasal cavity
or oropharynx in the absence of parapharyngeal space (PPS)
involvement do not have significantly worse outcome com-
pared with tumors restricted to the nasopharynx. This edition
of the staging system has therefore been updated to reflect the
prognostic implication of PPS involvement, which is impor-
tant in staging nasopharynx cancer.

PPS is a triangular space anterior to the styloid process
(prestyloid) that extends from the skull base to the level of the
angle of the mandible. The PPS is located lateral to the phar-
ynx and medial to the masticator space and parotid spaces.
The PPS contains primarily deep lobe of parotid gland, fat,
vascular structures, and small branches of the mandibular
division of the fifth cranial nerve. The vascular components
include the internal maxillary artery, ascending pharyngeal
artery, and the pharyngeal venous plexus. Other less com-
monly recognized components of the PPS are lymph nodes
and ectopic rests of minor salivary gland tissue.

Poststyloid space or carotid space (CS) is an enclosed fas-
cial space located posterior to the styloid process and lateral
to the retropharyngeal space (RPS) and prevertebral space
(PVS). A slip of alar fascia contributes to the medial wall of
the CS and helps separate the RPS and PVS from the CS. In
the suprahyoid neck, the CS is bordered anteriorly by the sty-
loid process and the PPS, laterally by the posterior belly of
the digastric muscle and the parotid space, and medially by
the lateral margin of the RPS. The CS contains the internal
carotid artery, internal jugular vein, cranial nerves IX—XII,
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and lymph nodes. The CS extends superiorly to the jugular
foramen and inferiorly to the aortic arch.

Masticator space primarily consists of the muscles of mas-
tication. Anatomically, the superficial layer of the deep cervical
fascia splits to enclose the muscles of mastication to enclose
this space. These muscles are the medial and lateral ptery-
goid, masseter, and temporalis. The contents of the mastica-
tor space also include the additional structures encompassed
within these fascial boundaries, which include the ramus of
the mandible and the third division of the CN V as it passes
through foramen ovale into the suprahyoid neck.

Oropharynx. The oropharynx is the portion of the continu-
ity of the pharynx extending from the plane of the superior
surface of the soft palate to the superior surface of the hyoid
bone (or vallecula). It includes the base of the tongue, the
inferior (anterior) surface of the soft palate and the uvula,
the anterior and posterior tonsillar pillars, the glossotonsil-
lar sulci, the pharyngeal tonsils, and the lateral and posterior
pharyngeal walls.

Hypopharynx. The hypopharynx is that portion of the
pharynx extending from the plane of the superior border
of the hyoid bone (or vallecula) to the plane correspond-
ing to the lower border of the cricoid cartilage. It includes
the pyriform sinuses (right and left), the lateral and pos-
terior hypopharyngeal walls, and the postcricoid region.
The postcricoid area extends from the level of the arytenoid
cartilages and connecting folds to the plane of the inferior
border of the cricoid cartilage. It connects the two pyriform
sinuses, thus forming the anterior wall of the hypopharynx.
The pyriform sinus extends from the pharyngoepiglottic
fold to the upper end of the esophagus at the lower border
of the cricoid cartilage and is bounded laterally by the lateral
pharyngeal wall and medially by the lateral surface of the
aryepiglottic fold and the arytenoid and cricoid cartilages.
The posterior pharyngeal wall extends from the level of the
superior surface of the hyoid bone (or vallecula) to the infe-
rior border of the cricoid cartilage and from the apex of one
pyriform sinus to the other.

Regional Lymph Nodes. Therisk of regional nodal spread
from cancers of the pharynx is high. Primary nasopharyngeal
tumors commonly spread to retropharyngeal, upper jugular,
and spinal accessory nodes, often bilaterally. Nasopharyn-
geal cancer with retropharyngeal lymph node involvement
independent of laterality and without cervical lymph node
involvement is staged as N1. Oropharyngeal cancers involve
upper and mid-jugular lymph nodes and (less commonly)
submental/submandibular nodes. Hypopharyngeal cancers
spread to adjacent parapharyngeal, paratracheal, and mid-
and lower jugular nodes. Bilateral lymphatic drainage is
common.

In clinical evaluation, the maximum size of the nodal
mass should be measured. Most masses over 3 cm in diameter
are not single nodes but, rather, are confluent nodes or tumor
in soft tissues of the neck. There are three categories of clinically

involved nodes for the nasopharynx, oropharynx, and hypo-
pharynx: N1, N2, and N3. The use of subgroups a, b, and ¢
is required. Midline nodes are considered ipsilateral nodes.
Superior mediastinal lymph nodes are considered regional
lymph nodes (level VII). In addition to the components to
describe the N category, regional lymph nodes should also be
described according to the level of the neck that is involved.
The level of involved nodes in the neck is prognostically sig-
nificant (lower is worse), as is the presence of extracapsular
spread (ECS) of metastatic tumor from individual nodes.
Imaging studies showing amorphous spiculated margins of
involved nodes or involvement of internodal fat resulting
in loss of normal oval-to-round nodal shape strongly sug-
gest extracapsular (extranodal) spread of tumor. However,
pathologic examination is necessary for documentation of
such disease extent. No imaging study (as yet) can identify
microscopic foci in regional nodes or distinguish between
small reactive nodes and small malignant nodes (unless cen-
tral radiographic inhomogeneity is present).

For pN, a selective neck dissection will ordinarily include
six or more lymph nodes, and a radical or modified radical
neck dissection will ordinarily include ten or more lymph
nodes. Negative pathologic examination of a lesser number
of nodes still mandates a pNO designation.

Distant Metastases. The lungs are the commonest site of
distant metastases; skeletal or hepatic metastases occur less
often. Mediastinal lymph node metastases are considered dis-
tant metastases, except level VII lymph nodes.

RULES FOR CLASSIFICATION

Clinical Staging. Clinical staging is generally employed
for squamous cell carcinomas of the pharynx. Assessment
is based primarily on inspection and on indirect and direct
endoscopy. Palpation of sites (when feasible) and of neck
nodes is essential. Neurologic evaluation of all cranial nerves
is required. Imaging studies are essential in clinical staging of
pharynx tumors. Cross-sectional imaging in nasopharyngeal
cancer is mandatory to complete the staging process. Mag-
netic resonance imaging (MRI) often is the study of choice
because of its multiplanar capability, superior soft tissue con-
trast, and sensitivity for detecting skull base and intracranial
tumor spread. Computed tomography (CT) imaging with
axial and coronal thin section technique with contrast is an
alternative. Radiologic nodal staging should be done to assess
adequately the retropharyngeal and cervical nodal status.
Cross-sectional imaging in oropharyngeal carcinoma is
recommended when the deep tissue extent of the primary
tumor is in question. CT or MRI may be employed. Cross-
sectional imaging of hypopharyngeal carcinoma is recom-
mended when the extent of the primary tumor is in doubt,
particularly its deep extent in relationship to adjacent struc-
tures (i.e., larynx, thyroid, cervical vertebrae, and carotid
sheath). CT is preferred currently because it entails less
motion artifact than MRI. Radiologic nodal staging should
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be done simultaneously. Complete endoscopy, usually under
general anesthesia, is performed after completion of other
staging studies, to assess the surface extent of the tumor accu-
rately and to assess deep involvement by palpation for muscle
invasion and to facilitate biopsy. A careful search for other
primary tumors of the upper aerodigestive tract is indicated
because of the incidence of multiple independent primary
tumors occurring simultaneously.

Pathologic Staging. Pathologic staging requires the
use of all information obtained in clinical staging and in
histologic study of the surgically resected specimen. The
surgeon’s evaluation of gross unresected residual tumor
must also be included. The pathologic description of any
lymphadenectomy specimen should describe the size,
number, and level of any involved nodes and the presence
or absence of ECS.

PROGNOSTIC FEATURES

In addition to the importance of the TNM factors outlined
previously, the overall health of these patients clearly influ-
ences outcome. An ongoing effort to better assess prognosis
using both tumor and nontumor-related factors is underway.
Chart abstraction will continue to be performed by cancer
registrars to obtain important information regarding specific
factors related to prognosis. This data will then be used to
further hone the predictive power of the staging system in
future revisions.

Comorbidity can be classified by specific measures of
additional medical illnesses. Accurate reporting of all illnesses
in the patients’ medical record is essential to assessment of
these parameters. General performance measures are helpful
in predicting survival. The AJCC strongly recommends the
clinician report performance status using the ECOG, Zubrod
or Karnofsky performance measures along with standard
staging information. An interrelationship between each of the
major performance tools exists.

Zubrod/ECOG Performance Scale

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

1. Restricted in physically strenuous activity but ambu-
latory and able to carry work of a light or sedentary
nature. For example, light housework, 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 self-care. Totally
confined to bed (Karnofsky 10-20).

5. Death (Karnofsky 0).

Lifestyle factors such as tobacco and alcohol abuse nega-
tively influence survival. Accurate recording of smoking
in pack years and alcohol in number of days drinking per
week and number of drinks per day will provide important
data for future analysis. Nutrition is important to prognosis
and will be indirectly measured by weight loss of >10% of
body weight. Depression adversely impacts quality of life
and survival. Notation of a previous or current diagnosis of
depression should be recorded in the medical record.

MUCOSAL MELANOMA

Mucosal melanoma of all head and neck sites is staged using
a uniform classification discussed in Chap.9.

DEFINITIONS OF TNM

Primary Tumor (T)

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

Nasopharynx

T1  Tumor confined to the nasopharynx, or tumor
extends to oropharynx and/or nasal cavity with-
out parapharyngeal extension*

T2  Tumor with parapharyngeal extension*

T3  Tumor involves bony structures of skull base and/
or paranasal sinuses

T4  Tumor with intracranial extension and/or involve-
ment of cranial nerves, hypopharynx, orbit, or with
extension to the infratemporal fossa/masticator
space

*Note: Parapharyngeal extension denotes posterolateral
infiltration of tumor.

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 or
extension to lingual surface of epiglottis

T4a  Moderately advanced local disease
Tumor invades the larynx, extrinsic muscle of
tongue, medial pterygoid, hard palate, or mandible*

T4b  Very advanced local disease
Tumor invades lateral pterygoid muscle, ptery-
goid plates, lateral nasopharynx, or skull base or
encases carotid artery

*Note: Mucosal extension to lingual surface of epiglottis
from primary tumors of the base of the tongue and vallecula
does not constitute invasion of larynx.
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Hypopharynx

T1 Tumor limited to one subsite of hypopharynx
and/or 2 cm or less in greatest dimension

T2  Tumor invades more than one subsite of hypo-
pharynx or an adjacent site, or measures more
than 2 cm but not more than 4 cm in greatest
dimension without fixation of hemilarynx

T3  Tumor more than 4 cm in greatest dimension
or with fixation of hemilarynx or extension to
esophagus

T4a  Moderately advanced local disease
Tumor invades thyroid/cricoid cartilage, hyoid
bone, thyroid gland, or central compartment soft
tissue*

T4b  Very advanced local disease
Tumor invades prevertebral fascia, encases carotid
artery, or involves mediastinal structures

*Note: Central compartment soft tissue includes prelaryn-
geal strap muscles and subcutaneous fat.

Regional Lymph Nodes (N)

Nasopharynx

The distribution and the prognostic impact of regional
lymph node spread from nasopharynx cancer, particu-
larly of the undifferentiated type, are different from those
of other head and neck mucosal cancers and justify the
use of a different N classification scheme.

NX  Regional lymph nodes cannot be assessed

NO  No regional lymph node metastasis

N1  Unilateral metastasis in cervical lymph node(s),
6 cm or less in greatest dimension, above the
supraclavicular fossa, and/or unilateral or bilat-
eral, retropharyngeal lymph nodes, 6 cm or less,
in greatest dimension*

N2  Bilateral metastasis in cervical lymph node(s),
6 cm or less in greatest dimension, above the supr-
aclavicular fossa*

N3  Metastasis in a lymph node(s)* >6 cm and/or to
supraclavicular fossa*

N3a Greater than 6 cm in dimension

N3b Extension to the supraclavicular fossa**

*Note: Midline nodes are considered ipsilateral nodes.

**Note: Supraclavicular zone or fossa is relevant to the stag-
ing of nasopharyngeal carcinoma and is the triangular region
originally described by Ho. It is defined by three points:
(1) the superior margin of the sternal end of the clavicle,
(2) the superior margin of the lateral end of the clavicle,
(3) the point where the neck meets the shoulder (Figure 4.2).
Note that this would incl ude caudal portions of levels IV
and VB. All cases with lymph nodes (whole or part) in the
fossa are considered N3b.

Point where neck
meets shoulder

Lateral end
of Clavicle

Supraclavicular zone (Fossa)

of Clavicle

FIGURE 4.2. Shaded triangular area corresponds to
the supraclavicular fossa used in staging carcinoma
of the nasopharynx.

Regional Lymph Nodes (N)*

Oropharynx and Hypopharynx

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 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 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 dimen-
sion

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

*Note: Metastases at level VII are considered regional lymph
node metastases.

Distant Metastasis (M)
MO  No distant metastasis
M1  Distant metastasis

Pharynx
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ANATOMIC STAGE/PROGNOSTIC GROUPS

Nasopharynx
Stage 0 Tis
Stage I T1
Stage II T1

T2

T2
Stage I1I T1

T2

T3

T3

T3
Stage IVA T4

T4

T4
Stage IVB Any T
Stage IVC Any T
Oropharynx, hypopharynx
Stage 0 Tis
Stage I T1
Stage I1 T2
Stage I1I T3

T1

T2

T3
Stage IVA T4a

T4a

T1

T2

T3

T4a
Stage IVB T4b

Any T
Stage IVC Any T

PROGNOSTIC FACTORS (SITE-SPECIFIC FACTORS)
(Recommended for Collection)

Required ~ None
for staging

Clinically  Size of lymph nodes

significant ~ Extracapsular extension from lymph nodes
for head and neck
Head and neck lymph nodes levels I-I1I

NO
NO

N1
NO
N1

N2
N2
NO
N1
N2

NO
N1
N2

Any N

NO
NO
NO

NO
N1
N1
N1

NO
N1
N2
N2
N2
N2

Any N
N3

Any N

MO
MO

MO
MO
MO

MO
MO
MO
MO
MO

MO
MO
MO

MO
M1

MO
MO
MO

MO
MO
MO
MO

MO
MO
MO
MO
MO
MO

MO
MO

M1

Head and neck lymph nodes levels IV-V
Head and neck lymph nodes levels IV-V
Head and neck lymph nodes levels VI-VII

100
\ e

20 2

80 3-m
4 —h—

70

ol \N’

50

. \‘\‘\1

30

Percent Alive

20—

0 1 2 3 4 5
Year
Observed 1 2 3 4 5 95% Cls Cases
Survival
1 89.5 80.8 76.1 65.2 60.6 52.1-69.2 170
2, 85.3 75.2 67.8 61.6 56.2 50.1-62.3 322
3 81.8 704 61.9 59.2 55.7 50.3-61.0 408
4 66.9 52.1 419 37.0 34.1 30.3-37.8 759
100
\Q\ !
920 2
80— G
4 —h—
70
o \F\-"§'
= 60—
<<
t 50
@
o
O 40—
o
30
20—
10
0 T T T T T 1
0 1 2 3 4 5
Year
Relative 1 2 3 4 5 95% Cls Cases
Survival
1 92.2 86.0 83.7 742 715 61.4-81.5 170
2 87.3 79.0 731 68.4 64.2 57.2-71.1 322
3 835 733 65.9 64.6 62.2 56.2-68.2 408
4 68.4 54.5 44.9 40.6 38.4 34.1-42.7 759

FIGURE 4.3. (A) Five-year, observed survival by “combined”
AJCC stage for squamous cell carcinoma of the nasopharynx,
1998-1999. (*95% confidence intervals correspond to year-5
survival rates.) (B) Five-year, relative survival by “combined”
AJCC stage for squamous cell carcinoma of the nasopharynx,
1998-1999. (*95% confidence intervals correspond to year-5
survival rates.)

Other lymph nodes group

Clinical location of cervical nodes
ECS clinical

ECS pathologic

Human papillomavirus (HPV) status

Figures 4.3 through 4.6 show observed and relative survival
rates for patients with squamous cell carcinoma of the
nasopharynx, oropharynx, hypopharynx, and pharynx (NOS)
for 1998-1999, classified by the AJCC staging classification.
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FIGURE 4.4. (A) Five-year, observed survival by “combined”

AJCC stage for squamous cell carcinoma of the oropharynx,

1998-1999. (*95% confidence intervals correspond to year-5
survival rates.) (B) Five-year, relative survival by “combined”
AJCC stage for squamous cell carcinoma of the oropharynx,

1998-1999. (*95% confidence intervals correspond to year-5
survival rates.)

HISTOLOGIC GRADE (G)

Grade is reported in registry systems by the grade value. A
two-grade, three-grade, or four-grade system may be used. If
a grading system is not specified, generally the following sys-
tem is used:

GX  Grade cannot be assessed
Gl Well differentiated

G2 Moderately differentiated
G3  Poorly differentiated

G4 Undifferentiated

FIGURE 4.5. (A) Five-year, observed survival by “combined”
AJCC stage for squamous cell carcinoma of the hypopharynx,
1998-1999. (*95% confidence intervals correspond to year-5
survival rates.) (B) Five-year, relative survival by “combined”
AJCC stage for squamous cell carcinoma of the hypopharynx,
1998-1999. (*95% confidence intervals correspond to year-5
survival rates.)

HISTOPATHOLOGIC TYPE

The predominant cancer type is squamous cell carcinoma
for all pharyngeal sites. Mucosal melanoma of the head
and neck is very rare but has unique behavior warranting
a separate classification discussed in Chap.9. Other non-
epithelial tumors such as those of lymphoid tissue, soft tis-
sue, bone, and cartilage are not included in this system.
For nasopharyngeal carcinomas, it is recommended that
the World Health Organization (WHO) classification be
used (Table 4.1). Histologic diagnosis is necessary to use
this classification.
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FIGURE 4.6. (A) Five-year, observed survival by “combined”
AJCC stage for squamous cell carcinoma of the pharynx NOS,
1998-1999. (*95% confidence intervals correspond to year-5
survival rates.) (B) Five-year, relative survival by “combined”
AJCC stage for squamous cell carcinoma of the pharynx NOS,
1998-1999. (*95% confidence intervals correspond to year-5
survival rates.)

TABLE 4.1. Classification of nasopharyngeal carcinoma
WHO classification

Former terminology

Keratinizing squamous WHO Type I (squamous cell carcinoma)
cell carcinoma

Nonkeratinizing

carcinoma
Differentiated WHO Type II (transitional cell carcinoma)
Undifferentiated WHO Type III (lymphoepithelial carcinoma)

Basaloid squamous
cell carcinoma

No synonym exists (recently described)
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PHARYNX STAGING FORM

CLINICAL PATHOLOGIC
Extent of disease before STAGE CATEGORY DEFINITIONS Extent of disease during and from
any treatment surgery
O3 y clinical- staging completed LATERALITY: O y pathologic - staging completed
after neoadjuvant therapy but -~ TUMOR SIZE: Oleft O right O bilateral after neoadjuvant therapy AND
before subsequent surgery subsequent surgery
PRIMARY TUMOR (T)
Q TX X Primary tumor cannot be assessed Q TX
a To TO No evidence of primary tumor a To
a Tis Tis Carcinoma in situ a Tis
Nasopharynx
Q 1 Tumor confined to the nasopharynx, or extends to oropharynx and/or nasal a T
cavity without parapharyngeal extension*
a T2 Tumor with parapharyngeal extension* a T2
Q T3 Tumor involves bony structures of skull base and/or paranasal sinuses aQ T13
QO T4 Tumor with intracranial extension and/or involvement of involvement of cranial Q T4
nerves, hypopharynx, orbit, or with extension to the infratemporal fossa/
masticator space
* Parapharyngeal extension denotes posterolateral infiltration of tumor.
Oropharynx
QO T Tumor 2 cm or less in greatest dimension Q m
a T2 Tumor more than 2 cm but not more than 4 cm in greatest dimension Q 12
Q T3 Tumor more than 4 cm in greatest dimension or extension to lingual surface of I
epiglottis
O Taa Moderately advanced local disease. Q T4a
Tumor invades the larynx, extrinsic muscle of tongue, medial pterygoid, hard
palate, or mandible*
QO Tab Very advanced local disease. a Tab
Tumor invades lateral pterygoid muscle, pterygoid plates, lateral
nasopharynx, or skull base or encases carotid artery
* Mucosal extension to lingual surface of epiglottis from primary tumors of the
base of the tongue and vallecula does not constitute invasion of larynx.
Hypopharynx
a T Tumor limited to one subsite of hypopharynx and/or 2 cm or less in greatest a T
dimension
a T2 Tumor invades more than one subsite of hypopharynx or an adjacent site, or a T2
measures more than 2 cm but not more than 4 cm in greatest dimension
without fixation of hemilarynx
a T3 Tumor more than 4 cm in greatest dimension or with fixation of hemilarynx or a T3
extension to esophagus
T4a Moderately advanced local disease. U T4a
Tumor invades thyroid/cricoid cartilage, hyoid bone, thyroid gland, or central
compartment soft tissue*
0 Tab Very advanced local disease. O T4b
Tumor invades prevertebral fascia, encases carotid artery, or involves
mediastinal structures
* Central compartment soft tissue includes prelaryngeal strap muscles and
subcutaneous fat.
HospPITAL NAME/ADDRESS PATIENT NAME/INFORMATION

(continued on next page)
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PHARYNX STAGING FORM

REGIONAL LYMPH NODES (N)
Nasopharynx
The distribution and the prognostic impact of regional lymph node spread from
nasopharynx cancer, particularly of the undifferentiated type, are different from
those of other head and neck mucosal cancers and justify the use of a different
N classification scheme.
a Nx Regional lymph nodes cannot be assessed Q NX
a No No regional lymph node metastasis 0 No
a M Unilateral metastasis in lymph node(s), 6 cm or less in greatest dimension, a M
above the supraclavicular fossa, and/or unilateral or bilateral, retropharyngeal
lymph nodes, 6 cm or less, in greatest dimension*
a N2 Bilateral metastasis in lymph node(s), 6 cm or less in greatest dimension, above O N2
the supraclavicular fossa*
U N3 Metastasis in a lymph node(s)* >6 cm and/or extension to supraclavicular fossa a N3
O Na3a Greater than 6 cm in dimension O Na3a
O N3b Extension to the supraclavicular fossa*™* O N3b
* Midline nodes are considered ipsilateral nodes.
**Supraclavicular zone or fossa is relevant to the staging of nasopharyngeal
carcinoma and is the triangular region originally described by Ho. It is defined
by three points: (1) the superior margin of the sternal end of the clavicle, (2)
the superior margin of the lateral end of the clavicle, (3) the point where the
neck meets the shoulder (see Fig. 4.2). Note that this would include caudal
portions of Levels IV and VB. All cases with lymph nodes (whole or part) in
the fossa are considered N3b.
Oropharynx and Hypopharynx
O NX Regional lymph nodes cannot be assessed O NX
Q No No regional lymph node metastasis Q No
QN Metastasis in a single ipsilateral lymph node, 3 cm or less in greatest dimension a N
Q N2 Metastasis in a single ipsilateral lymph node, more than 3 cm but not more than O N2
6 cm in greatest dimension, or in multiple ipsilateral 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
O N2a Metastasis in a single ipsilateral lymph node more than 3 cm but not more than U N2a
6 cm in greatest dimension
U N2b Metastasis in multiple ipsilateral lymph nodes, none more than 6 cm in greatest U N2b
dimension
0 N2 Metastasis in bilateral or contralateral lymph nodes, none more than 6 cm in O N2
greatest dimension
O N3 Metastasis in a lymph node more than 6 cm in greatest dimension 0 N3
* Metastases at Level VIl are considered regional lymph node metastases.
DISTANT METASTASIS (M)
a o No distant metastasis (no pathologic MO; use clinical M to complete stage group)
a Distant metastasis a m
HosPITAL NAME/ADDRESS PATIENT NAME/INFORMATION

(continued from previous page)
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PHARYNX STAGING FORM

ANATOMIC STAGE * PROGNOSTIC GROUPS-NASOPHARYNX

GROUP T
a o Tis
a |l T
a T
T2
T2
a T
T2
T3
T3
T3
a IVA T4
T4
T4
Any T
Any T

a IvB
a ve

O Stage unknown

GROUP T
a o Tis
a ol T1
a T2
a o T3
T1
T2
T3
a IVA T4a
T4a
T1
T2
T3
Tda
a IvB T4b
Any T
a Ive Any T

O Stage unknown

CLINICAL
N

NO
NO
N1
NO
N1
N2
N2
NO
N1
N2
NO
N1
N2
N3
Any N

CLINICAL
N

MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
M1

PATHOLOGIC
GROUP T N
Qo Tis NO
a | T NO
a i T N1
T2 NO
T2 N1
a u T1 N2
T2 N2
1) NO
T3 N1
T3 N2
a IvA T4 NO
T4 N1
T4 N2
a IvB Any T N3
a Ive Any T Any N

O Stage unknown

ANATOMIC STAGE ®* PROGNOSTIC GROUPS-OROPHARYNX, HYPOPHARYNX

PATHOLOGIC
GROUP T N
Qo Tis NO
a | T1 NO
a i T2 NO
a T3 NO
T1 N1
T2 N1
T3 N1
a IvVA T4a NO
T4a N1
T1 N2
T2 N2
T3 N2
T4a N2

a IvB T4b Any N
Any T N3

a Ive Any T AnyN

O Stage unknown

MO

MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
M1

HosPITAL NAME/ADDRESS

PATIENT NAME/INFORMATION

(continued on next page)
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PHARYNX STAGING FORM

PROGNOSTIC FACTORS (SITE-SPECIFIC FACTORS)
REQUIRED FOR STAGING: None

CLINICALLY SIGNIFICANT:
Size of Lymph Nodes:

Extracapsular Extension from Lymph Nodes for Head & Neck:
Head & Neck Lymph Nodes Levels I-llI:

Head & Neck Lymph Nodes Levels IV-V:

Head & Neck Lymph Nodes Levels VI-VII:

Other Lymph Node Group:

Clinical Location of cervical nodes:

Extracapsular spread (ECS) Clinical:
Extracapsular spread (ECS) Pathologic:
Human Papillomavirus (HPV) Status:
Tumor Thickness:

Histologic Grade (G) (also known as overall grade)

Grading system Grade
O 2 grade system U Gradelor1
O 3 grade system U Gradellor2
O 4 grade system O Gradelllor3
U No2, 3, or 4 grade system is available O GradeVor4

ADDITIONAL DESCRIPTORS

Lymphatic Vessel Invasion (L) and Venous Invasion (V) have been combined into Lymph-Vascular
Invasion (LVI) for collection by cancer registrars. The College of American Pathologists’ (CAP) Checklist
should be used as the primary source. Other sources may be used in the absence of a Checklist. Priority
is given to positive results.

U Lymph-Vascular Invasion Not Present (absent)/Not Identified
U Lymph-Vascular Invasion Present/Identified

U Not Applicable

1 Unknown/Indeterminate

Residual Tumor (R)

The absence or presence of residual tumor after treatment. In some cases treated with surgery and/or
with neoadjuvant therapy there will be residual tumor at the primary site after treatment because of
incomplete resection or local and regional disease that extends beyond the limit of ability of resection.

O RX Presence of residual tumor cannot be assessed
1 RO No residual tumor

O R1 Microscopic residual tumor

U R2 Macroscopic residual tumor

General Notes:

For identification of special cases of
TNM or pTNM classifications, the "m"
suffix and "y," 'r," and "a" prefixes are
used. Although they do not affect the
stage grouping, they indicate cases
needing separate analysis.

m suffix indicates the presence of
multiple primary tumors in a single
site and is recorded in parentheses:
pT(m)NM.

y prefix indicates those cases in
which classification is performed
during or following initial multimodality
therapy. The cTNM or pTNM
category is identified by a "y" prefix.
The ycTNM or ypTNM categorizes
the extent of tumor actually present at
the time of that examination. The "y"
categorization is not an estimate of
tumor prior to multimodality therapy.

r prefix indicates a recurrent tumor
when staged after a disease-free
interval and is identified by the "r"
prefix: rTNM.

a prefix designates the stage
determined at autopsy: aTNM.

surgical margins is data field
recorded by registrars describing the
surgical margins of the resected
primary site specimen as determined
only by the pathology report.

neoadjuvant treatment is radiation
therapy or systemic therapy
(consisting of chemotherapy,
hormone therapy, or immunotherapy)
administered prior to a definitive
surgical procedure. If the surgical
procedure is not performed, the
administered therapy no longer meets
the definition of neoadjuvant therapy.

HosPiTAL NAME/ADDRESS

PATIENT NAME/INFORMATION
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PHARYNX STAGING FORM

U Clinical stage was used in treatment planning (describe):

U National guidelines were used in treatment planning 1 NCCN O Other (describe):

Physician signature

Date/Time

HosPiTAL NAME/ADDRESS

PATIENT NAME/INFORMATION

(continued on next page)
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PHARYNX STAGING FORM

Illustration 1.

Indicate on diagram primary
tumor and regional nodes

involved.
} Nasopharynx 4
} Oropharynx
Thyroid cartilage Hypopharynx 1
Post. lamina of cricoid cartilage
Ant. arch of cricoid cartilage
2.
4.
HosPITAL NAME/ADDRESS PATIENT NAME/INFORMATION

(continued from previous page)
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Larynx
(Nonepithelial tumors such as those of lymphoid tissue,
soft tissue, bone, and cartilage are not included)

At-A-Glance

SUMMARY OF CHANGES

+ T4 lesions have been divided into T4a (moderately advanced local disease) and T4b
(very advanced local disease), leading to the stratification of Stage IV into Stage IVA
(moderately advanced local/regional disease), Stage IVB (very advanced local/regional
disease), and Stage IVC (distant metastatic disease)

ANATOMIC STAGE/PROGNOSTIC GROUPS

Stage 0 Tis NO
Stage I T1 NO
Stage II T2 NO
Stage I1I T3 NO

T1 N1

T2 N1

T3 N1
Stage IVA T4a NO

T4a N1

T1 N2

T2 N2

T3 N2

T4a N2
Stage IVB T4b Any N

Any T N3
Stage IVC Any T Any N

ANATOMY

Primary Site. The following anatomic definition of the lar-
ynx 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, or 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

ICD-0-3 TOPOGRAPHY

CODES
Mo C10.1 Aanterior (lingual)
MO surface of epiglottis
C32.0 Glottis
MO C32.1 Supraglottis
MO (laryngeal surface)
MO C32.2  Subglottis
MO C32.3 Laryngeal cartilage
MO C32.8 Opverlapping lesion
of larynx
MO (329 Larynx,NOS
MO

MO ICD-0-3 HISTOLOGY
Mo CODE RANGES

Mo 8000-8576, 8940—8950),
Mo 89808981

MO
MO

M1

cartilage, the cricothyroid membrane, and the anterior arch
of the cricoid cartilage.

The posterior and lateral limits include the laryngeal
aspect of the aryepiglottic folds, the arytenoid region, the
interarytenoid space, and the posterior surface of the subglot-
tic space, represented by the mucous membrane covering the
surface of 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.
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For purposes of this clinical stage classification, the larynx
is divided into three regions: supraglottis, glottis, and sub-
glottis. The supraglottis is composed of the epiglottis (both
its lingual and laryngeal aspects), aryepiglottic folds (laryn-
geal aspect), arytenoids, and ventricular bands (false cords).
The epiglottis is divided for staging purposes into suprahyoid
and infrahyoid portions by a plane at the level of the hyoid
bone. The inferior boundary of the supraglottis is a horizon-
tal plane passing through the lateral margin of the ventricle
at its junction with the superior surface of the vocal cord.
The glottis is composed of the superior and inferior surfaces
of the true vocal cords, including the anterior and posterior
commissures. It occupies a horizontal plane 1 cm in thickness,
extending inferiorly from the lateral margin of the ventricle.
The subglottis is the region extending from the lower bound-
ary of the glottis to the lower margin of the cricoid cartilage.

The division of the larynx is summarized as follows:

Site Subsite

Supraglottis  Suprahyoid epiglottis
Infrahyoid epiglottis
Aryepiglottic folds (laryngeal aspect);
arytenoids

Ventricular bands (false cords)

Glottis True vocal cords, including anterior and
posterior commissures
Subglottis Subglottis

Regional Lymph Nodes. The incidence and distribution
of cervical nodal metastases from cancer of the larynx vary
with the site of origin and the T classification of the primary
tumor. The true vocal cords are nearly devoid of lymphat-
ics, and tumors of that site alone rarely spread to regional
nodes. By contrast, the supraglottis has a rich and bilaterally
interconnected lymphatic network, and primary supraglot-
tic cancers are commonly accompanied by regional lymph
node spread. Glottic tumors may spread directly to adjacent
soft tissues and prelaryngeal, pretracheal, paralaryngeal,
and paratracheal nodes, as well as to upper, mid, and lower
jugular nodes. Supraglottic tumors commonly spread to
upper and midjugular nodes, considerably less commonly
to submental or submandibular nodes, and occasionally to
retropharyngeal nodes. The rare subglottic primary tumors
spread first to adjacent soft tissues and prelaryngeal, pretra-
cheal, paralaryngeal, and paratracheal nodes, then to mid-
and lower jugular nodes. Contralateral lymphatic spread is
common.

In clinical evaluation, the physical size of the nodal
mass should be measured. Most masses over 3 cm in diam-
eter are not single nodes but, rather, are confluent nodes or
tumor in soft tissues of the neck. There are three catego-
ries of clinically positive nodes: N1, N2, and N3. Midline
nodes are considered ipsilateral nodes. In addition to the
components to describe the N category, regional lymph
nodes should also be described according to the level of the
neck that is involved. Pathologic examination is necessary
for documentation of such disease extent. Imaging studies

showing amorphous spiculated margins of involved nodes
or involvement of internodal fat resulting in loss of normal
oval-to-round nodal shape strongly suggest extracapsular
(extranodal) tumor spread. No imaging study (as yet) can
identify microscopic foci in regional nodes or distinguish
between small reactive nodes and small malignant nodes
without central radiographic inhomogeneity.

Distant Metastases. Distant spread is common only for
patients who have bulky regional lymphadenopathy. When
distant metastases occur, spread to the lungs is most com-
mon; skeletal or hepatic metastases occur less often. Mediasti-
nal lymph node metastases are considered distant metastases,
except level VII, lymph nodes (in the anterior superior medi-
astinum, cephalad to the innominate artery).

RULES FOR CLASSIFICATION

Clinical Staging. The assessment of the larynx is accom-
plished primarily by inspection, using indirect mirror and
direct endoscopic examination with a fiberoptic nasolar-
yngoscope. The tumor must be confirmed histologically,
and any other data obtained by biopsies may be included.
Cross-sectional imaging in laryngeal carcinoma is recom-
mended when the primary tumor extent is in question on
the basis of clinical examination. Radiologic nodal stag-
ing should be done simultaneously to supplement clinical
examination.

Complete endoscopy under general anesthesia is usually
performed after completion of other diagnostic studies to
accurately assess, document, and biopsy the tumor. Satisfac-
tory examination of larynx requires the use of microlaryn-
goscopy and use of telescopes (0°, 30°, 70°, and 120°) to get
complete overall assessment.

Imaging Studies. Primary site clinical staging for supra-
glottic carcinoma is based on involvement of various subsites
of the supraglottic larynx adjacent regions and vocal cord
mobility. Imaging may be helpful to identify occult submu-
cosal transglottic extension. Imaging criteria that define T3
lesions are extension into the preepiglottic space (paralaryn-
geal fat) or tumors that erode the inner cortex of the thyroid
cartilage. Tumors that erode the outer cortex of the thyroid
cartilage are defined as T4a tumors.

For T1 and T2 tumors of the glottic larynx, cross-sectional
imaging may be used to ensure that the clinical diagnosis of
early stage lesions is correct. Imaging may be used as an impor-
tant adjunct to identify the presence of submucosal extension,
especially at the anterior commissure where lesions may spread
anteriorly along Broyle’s ligament to involve the inner cortex
of the thyroid cartilage. Imaging may also identify glottic car-
cinomas that have occult transglottic or subglottic spread. The
normal paraglottic space is often difficult to routinely detect at
the level of the true vocal cord due to the close apposition of
the lateral thyroarytenoid muscle to the inner cortex of the
thyroid cartilage. Tumor erosion limited to the inner cortex
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of the thyroid cartilage indicates a T3 lesion whereas carcino-
mas that erode the outer cortex of the thyroid cartilage define
a T4a tumor. Stage T4 (a and b) is difficult to identify based on
clinical examination alone as the majority of the criteria can-
not be assessed by endoscopy and palpation.

Pathologic Staging. Pathologic staging requires the use
of all information obtained in clinical staging and in histo-
logic study of the surgically resected specimen. The surgeon’s
evaluation of gross unresected residual tumor must also be
included. Specimens that are resected after radiation or che-
motherapy need to be identified and considered in context.
The pathologic description of any lymphadenectomy speci-
men should describe the size, number, and position of the
involved node(s) and the presence or absence of extracapsu-
lar spread (ECS).

MUCOSAL MELANOMA

Mucosal melanoma of all head and neck sites is staged using
a uniform classification discussed in Chap.9.

DEFINITIONS 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

T2  Tumor invades mucosa of more than one adjacent
subsite of supraglottis or glottis or region outside
the supraglottis (e.g., mucosa of base of tongue,
vallecula, medial wall of pyriform sinus) without
fixation of the larynx

T3  Tumor limited to larynx with vocal cord fixation
and/or invades any of the following: postcricoid
area, preepiglottic space, paraglottic space, and/or
inner cortex of thyroid cartilage

T4a  Moderately advanced local disease
Tumor invades through the thyroid cartilage and/ or
invades tissues beyond the larynx (e.g., trachea, soft
tissues of neck including deep extrinsic muscle of
the tongue, strap muscles, thyroid, or esophagus)

T4b  Very advanced local disease
Tumor invades prevertebral space, encases carotid
artery, or invades mediastinal structures

Glottis

T1 Tumor limited to the vocal cord(s) (may involve
anterior or posterior commissure) with normal
mobility

Tla Tumor limited to one vocal cord

T1b  Tumor involves both vocal cords

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

T3  Tumor limited to the larynx with vocal cord
fixation and/or invasion of paraglottic space,
and/or inner cortex of the thyroid cartilage

T4a  Moderately advanced local disease
Tumor invades through the outer cortex of the
thyroid cartilage and/or invades tissues beyond
the larynx (e.g., trachea, soft tissues of neck
including deep extrinsic muscle of the tongue,
strap muscles, thyroid, or esophagus)

T4b  Very advanced local disease
Tumor invades prevertebral space, encases carotid
artery, or invades mediastinal structures

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

T4a  Moderately advanced local disease
Tumor invades cricoid or thyroid cartilage and/
or invades tissues beyond the larynx (e.g., tra-
chea, soft tissues of neck including deep extrinsic
muscles of the tongue, strap muscles, thyroid, or
esophagus)

T4b  Very advanced local disease
Tumor invades prevertebral space, encases carotid
artery, or invades mediastinal structures

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 contralateral lymph nodes, none more
than 6 cm in greatest dimension

N2a Metastasis in a single ipsilateral lymph node, more

than 3 c¢m but not more than 6 cm in greatest

dimension

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

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

N2b

*Note: Metastases at level VII are considered regional lymph
node metastases.
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Distant Metastasis (M)
MO  No distant metastasis
M1  Distant metastasis

ANATOMIC STAGE/PROGNOSTIC GROUPS

Stage 0 Tis NO MO
Stage I T1 NO MO
Stage II T2 NO MO
Stage III T3 NO MO
T1 N1 MO
T2 N1 MO
T3 N1 MO
Stage IVA T4a NO MO
T4a N1 MO
T1 N2 MO
T2 N2 MO
T3 N2 MO
T4a N2 MO
Stage IVB T4b Any N MO
Any T N3 MO
Stage IVC Any T Any N M1

PROGNOSTIC FACTORS (SITE SPECIFIC FACTORS)
(Recommended for Collection)

Required  None

for staging

Clinically  Size of lymph nodes

significant ~ Extracapsular extension from lymph nodes for
head and neck

Head and neck lymph nodes levels I-I1I
Head and neck lymph nodes levels [IV-V
Head and neck lymph nodes levels VI-VII
Other lymph nodes group

Clinical location of cervical nodes
Extracapsular spread (ECS) clinical
Extracapsular spread (ECS) pathologic
Human papillomavirus (HPV) status

Figures 5.1 through 5.4 show observed and relative survival
rates for patients with squamous cell carcinoma of the larynx,
glottis, subglottis, and supraglottis for 1998-1999, classified
by the AJCC staging classification.

HISTOLOGIC GRADE (G)

Grade is reported in registry systems by the grade value. A two-
grade, three-grade, or four-grade system may be used. If a
grading system is not specified, generally the following system
is used:
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2 88.0 76.7 67.5 60.5 54.0 52.3-55.8 4105
3 81.3 66.3 56.3 49.5 43.3 41.5-45.1 3837
4 709 50.5 416 34.9 29.9 28.5-31.2 5525
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0 1 2 3 4 5
Year
Relative 1 2 3 4 5 95% Cls Cases
Survival
1 98.3 93.5 90.4 87.6 84.3 82.9-85.8 8424
2 91.3 827 75.8 70.8 66.0 63.9-68.2 4105
3 84.1 71.0 62.6 57.2 52.1 49.9-54.2 3837
4 731 53.8 459 39.9 35.5 33.9-37.1 5525

B

FIGURE 5.1. (A) Five-year, observed survival by “combined”
AJCC stage for squamous cell carcinoma of the larynx, 1998-1999.
(*95% confidence intervals correspond to year-5 survival rates.).
(B) Five-year, relative survival by “combined” AJCC stage

for squamous cell carcinoma of the larynx, 1998-1999.

(*95% confidence intervals correspond to year-5 survival rates.)

GX  Grade cannot be assessed
Gl Well differentiated

G2 Moderately differentiated
G3  Poorly differentiated

G4 Undifferentiated

HISTOPATHOLOGIC TYPE

The predominant cancer is squamous cell carcinoma. The
staging guidelines are applicable to all forms of carci-
noma, including those arising from minor salivary glands.
Mucosal melanoma of the head and neck is very rare but
has unique behavior warranting a separate classification
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FIGURE 5.2. (A) Five-year, observed survival by “combined”
AJCC stage for squamous cell carcinoma of the glottis,
1998-1999. (*95% confidence intervals correspond to year-5
survival rates.). (B) Five-year, relative survival by “combined”
AJCC stage for squamous cell carcinoma of the glottis,
1998-1999. (*95% confidence intervals correspond to year-5
survival rates.)

discussed in Chap.9. Other nonepithelial tumors such as
those of lymphoid tissue, soft tissue, bone, and cartilage
(i.e., lymphoma and sarcoma) are not included. Histo-
logic confirmation of diagnosis is required. Histopatho-
logic grading of squamous carcinoma is recommended.
The grade is subjective and uses a descriptive as well as
numerical form (i.e., well differentiated, moderately dif-
ferentiated, and poorly differentiated), depending on the
degree of closeness to or deviation from squamous epithe-

FIGURE 5.3. (A) Five-year, observed survival by “combined”
AJCC stage for squamous cell carcinoma of the subglottis,
1998-1999. (*95% confidence intervals correspond to year-5
survival rates.). (B) Five-year, relative survival by “combined”
AJCC stage for squamous cell carcinoma of the subglottis,
1998-1999. (*95% confidence intervals correspond to year-5
survival rates.)

lium in mucosal sites. Also recommended where feasible is
a quantitative evaluation of depth of invasion of the pri-
mary tumor and the presence or absence of vascular inva-
sion and perineural invasion. Although the grade of tumor
does not enter into the staging of the tumor, it should be
recorded. The pathologic description of any lymphadenec-
tomy specimen should describe the size, number, and posi-
tion of the involved node(s) and the presence or absence of
extracapsular spread (ECS).
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FIGURE 5.4. (A) Five-year, observed survival by “combined”
AJCC stage for squamous cell carcinoma of the supraglottis,
1998-1999. (*95% confidence intervals correspond to year-5
survival rates.). (B) Five-year, relative survival by “combined”
AJCC stage for squamous cell carcinoma of the supraglottis,
1998-1999. (*95% confidence intervals correspond to year-5
survival rates.)
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LARYNX STAGING FORM

CLINICAL PATHOLOGIC
Extent of disease before STAGE CATEGORY DEFINITIONS Extent of disease during and from
any treatment surgery
O y clinical- staging completed LATERALITY: 3 y pathologic - staging completed
after neoadjuvant therapy but - TuMOR SIZE: Oleft O right O bilateral after neoadjuvant therapy AND
before subsequent surgery subsequent surgery
PRIMARY TUMOR (T)
I Primary tumor cannot be assessed Q X
a 7o No evidence of primary tumor a 7o
a Tis Carcinoma in situ Q Tis
Supraglottis
a m Tumor limited to one subsite of supraglottis with normal vocal cord mobility a T
a 12 Tumor invades mucosa of more than one adjacent subsite of supraglottis or [ . )

glottis or region outside the supraglottis (e.g., mucosa of base of tongue,
vallecula, medial wall of pyriform sinus) without fixation of the larynx

Q 713 Tumor limited to larynx with vocal cord fixation and/or invades any of the a 13
following: postcricoid area, pre-epiglottic space, paraglottic space, and/or
inner cortex of thyroid cartilage.

O Ta Moderately advanced local disease. O T4a
Tumor invades through the thyroid cartilage and/or invades tissues beyond
the larynx (e.g., trachea, soft tissues of neck including deep extrinsic muscle
of the tongue, strap muscles, thyroid, or esophagus)

Q T4 Very advanced local disease. Q T4b
Tumor invades prevertebral space, encases carotid artery, or invades
mediastinal structures

Glottis
a T Tumor limited to the vocal cord(s) (may involve anterior or posterior umn
commissure) with normal mobility
QO Tia Tumor limited to one vocal cord 0 Ta
Q Tib Tumor involves both vocal cords Q Tib
Q 12 Tumor extends to supraglottis and/or subglottis, and/or with impaired vocal cord a 712
mobility
a T3 Tumor limited to the larynx with vocal cord fixation and/or invasion of paraglottic a 713
space, and/or inner cortex of the thyroid cartilage
O T4a Moderately advanced local disease. O T4a
Tumor invades through the outer cortex of the thyroid cartilage and/or
invades tissues beyond the larynx (e.g., trachea, soft tissues of neck
including deep extrinsic muscle of the tongue, strap muscles, thyroid, or
esophagus)
O Tdb Very advanced local disease. O Tab
Tumor invades prevertebral space, encases carotid artery, or invades
mediastinal structures
Subglottis
a T Tumor limited to the subglottis a T
Q 1 Tumor extends to vocal cord(s) with normal or impaired mobility a 12
QO 13 Tumor limited to larynx with vocal cord fixation QO 13
O T4a Moderately advanced local disease. Q T4a
Tumor invades cricoid or thyroid cartilage and/or invades tissues beyond the
larynx (e.g., trachea, soft tissues of neck including deep extrinsic muscles of
the tongue, strap muscles, thyroid, or esophagus)
Q T4 Very advanced local disease. Q Tab

Tumor invades prevertebral space, encases carotid artery, or invades
mediastinal structures

HospPiTAL NAME/ADDRESS PATIENT NAME/INFORMATION

(continued on next page)
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LARYNX STAGING FORM

REGIONAL LYMPH NODES (N)
a NX Regional lymph nodes cannot be assessed O NX
a No No regional lymph node metastasis O No
a M Metastasis in a single ipsilateral lymph node, 3 cm or less in greatest dimension O N1
o N2 Metastasis in a single ipsilateral lymph node, more than 3 cm but not more than O N2
6 cm in greatest dimension, or in multiple ipsilateral 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
Q N2a Metastasis in a single ipsilateral lymph node, more than 3 cm but not more than a N2a
6 cm in greatest dimension
Q N2b Metastasis in multiple ipsilateral lymph nodes, none more than 6 cm in greatest O N2b
dimension
O N2c Metastasis in bilateral or contralateral lymph nodes, none more than 6 cm in O N2c
greatest dimension
d N3 Metastasis in a lymph node, more than 6 cm in greatest dimension O N3
*Note: Metastases at level VIl are considered regional lymph node metastases.
DISTANT METASTASIS (M)
a  mo No distant metastasis (no pathologic MO; use clinical M to complete stage group)
Q w Distant metastasis Q i
ANATOMIC STAGE * PROGNOSTIC GROUPS
CLINICAL PATHOLOGIC
GROUP T N M GROUP T N M
a o Tis NO MO a o Tis NO MO
a | T NO MO a | T NO MO
a 1 T2 NO MO a T2 NO MO
a T3 NO MO a i T3 NO MO
T N1 MO T N1 MO
T2 N1 MO T2 N1 MO
T3 N1 MO T3 N1 MO
a IVA T4a NO MO a IvVA T4a NO MO
T4a N1 MO T4a N1 MO
T N2 MO T N2 MO
T2 N2 MO T2 N2 MO
T3 N2 MO T3 N2 MO
T4a N2 MO T4a N2 MO
a IvB T4b Any N MO a IVB T4b Any N MO
Any T N3 MO Any T N3 MO
a e AnyT Any N M1 a ve Any T Any N M1
Q Stage unknown O Stage unknown
HospPiTAL NAME/ADDRESS PATIENT NAME/INFORMATION

(continued from previous page)
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LARYNX STAGING FORM

PROGNOSTIC FACTORS (SITE-SPECIFIC FACTORS)
REQUIRED FOR STAGING: None

CLINICALLY SIGNIFICANT:
Size of Lymph Nodes:

Extracapsular Extension from Lymph Nodes for Head & Neck:
Head & Neck Lymph Nodes Levels I-Ill:

Head & Neck Lymph Nodes Levels IV-V:

Head & Neck Lymph Nodes Levels VI-VII:

Other Lymph Node Group:

Clinical Location of Cervical Nodes:

Extracapsular Spread (ECS) Clinical:
Extracapsular Spread (ECS) Pathologic:
Human Papillomavirus (HPV) Status:
Tumor Thickness:

Histologic Grade (G) (also known as overall grade)

Grading system Grade
U 2 grade system O Gradelor1
U 3 grade system U Gradellor2
O 4 grade system Q Gradelllor3
O No2, 3, or 4 grade system is available O GradelVor4

ADDITIONAL DESCRIPTORS

Lymphatic Vessel Invasion (L) and Venous Invasion (V) have been combined into Lymph-Vascular
Invasion (LVI) for collection by cancer registrars. The College of American Pathologists’ (CAP) Checklist
should be used as the primary source. Other sources may be used in the absence of a Checklist. Priority
is given to positive results.

U Lymph-Vascular Invasion Not Present (absent)/Not Identified
U Lymph-Vascular Invasion Present/Identified

U Not Applicable

U Unknown/Indeterminate

Residual Tumor (R)

The absence or presence of residual tumor after treatment. In some cases treated with surgery and/or
with neoadjuvant therapy there will be residual tumor at the primary site after treatment because of
incomplete resection or local and regional disease that extends beyond the limit of ability of resection.

O RX Presence of residual tumor cannot be assessed
O RO No residual tumor

O R1 Microscopic residual tumor

U R2 Macroscopic residual tumor

General Notes:

For identification of special cases of
TNM or pTNM classifications, the "m"
suffixand "y," "r," and "a" prefixes are
used. Although they do not affect the
stage grouping, they indicate cases
needing separate analysis.

m suffix indicates the presence of
multiple primary tumors in a single
site and is recorded in parentheses:
pT(m)NM.

y prefix indicates those cases in
which classification is performed
during or following initial multimodality
therapy. The cTNM or pTNM
category is identified by a "y" prefix.
The ycTNM or ypTNM categorizes
the extent of tumor actually present at
the time of that examination. The "y"
categorization is not an estimate of

tumor prior to multimodality therapy.

r prefix indicates a recurrent tumor
when staged after a disease-free
interval, and is identified by the "r"
prefix: rTNM.

a prefix designates the stage
determined at autopsy: aTNM.

surgical margins is data field
recorded by registrars describing the
surgical margins of the resected
primary site specimen as determined
only by the pathology report.

neoadjuvant treatment is radiation
therapy or systemic therapy
(consisting of chemotherapy,
hormone therapy, or immunotherapy)
administered prior to a definitive
surgical procedure. If the surgical
procedure is not performed, the
administered therapy no longer meets
the definition of neoadjuvant therapy.

HosPITAL NAME/ADDRESS

PATIENT NAME/INFORMATION

(continued on next page)
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LARYNX STAGING FORM

U Clinical stage was used in treatment planning (describe):

U National guidelines were used in treatment planning 1 NCCN O Other (describe):

Physician signature Date/Time

HosPiTAL NAME/ADDRESS PATIENT NAME/INFORMATION

(continued from previous page)
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LARYNX STAGING FORM
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Nasal Cavity and Paranasal Sinuses

(Nonepithelial tumors such as those of lymphoid tissue, soft tissue, bone,

and cartilage are not included. Staging for mucosal melanoma of the nasal
cavity and paranasal sinuses is not included in this chapter — see Chap. 9.)

At-A-Glance

SUMMARY OF CHANGES

* T4 lesions have been divided into T4a (moderately advanced local disease) and T4b
(very advanced local disease), leading to the stratification of Stage IV into Stage IVA
(moderately advanced local/regional disease), Stage IVB (very advanced local/regional
disease), and Stage IVC (distant metastatic disease)

ANATOMIC STAGE/PROGNOSTIC GROUPS

Stage 0 Tis NO
Stage I T1 NO
Stage II T2 NO
Stage III T3 NO

T1 N1

T2 N1

T3 N1
Stage IVA T4a NO

T4a N1

T1 N2

T2 N2

T3 N2

T4a N2
Stage IVB T4b Any N

Any T N3
Stage IVC Any T Any N

ANATOMY

Primary Sites. Cancer of the maxillary sinus is the most
common of the sinonasal malignancies. Ethmoid sinus and
nasal cavity cancers are equal in frequency but considerably
less common than maxillary sinus cancers. Tumors of the
sphenoid and frontal sinuses are rare.

The location as well as the extent of the mucosal lesion
within the maxillary sinus has prognostic significance. His-
torically, a plane, connecting the medial canthus of the eye

ICD-0-3 TOPOGRAPHY
CODES
Mo C30.0 Nasal cavity
MO C31.0 Maxillary sinus
C31.1 Ethmoid sinus
MO
MO ICD-0O-3 HISTOLOGY
Mo  CODERANGES
MO 8000-8576, 8940-8950,
Mo 8980-8981

MO
MO
MO
MO
MO
MO

MO
MO

M1

to the angle of the mandible, represented by Ohngren’s line,
is used to divide the maxillary sinus into an anteroinferior
portion (infrastructure), which is associated with a good
prognosis, and a posterosuperior portion (suprastructure),
which has a poor prognosis (Figure 6.1). The poorer outcome
associated with suprastructure cancers reflects early invasion
by these tumors to critical structures, including the eye, skull
base, pterygoids, and infratemporal fossa.

For the purpose of staging, the nasoethmoidal complex
is divided into two sites: nasal cavity and ethmoid sinuses.

Nasal Cavity and Paranasal Sinuses
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Frontal sinus

Sphenoid sinus

Ethmoid
sinuses

Maxillary
sinus

Ethmoid
sinuses

Maxillary
sinus

FIGURE 6.1. Sites of origin of tumors of the paranasal sinuses.

The ethmoids are further subdivided into two subsites: left
and right, separated by the nasal septum (perpendicular plate
of ethmoid). The nasal cavity is divided into four subsites: the
septum, floor, lateral wall, and vestibule.

Site Subsite

Maxillary sinus ~ Left/right

Nasal cavity Septum
Floor

Lateral wall
Vestibule (edge of naris to mucocutane-
ous junction)

Ethmoid sinus  Left/right

Regional Lymph Nodes. Regional lymph node spread
from cancer of nasal cavity and paranasal sinuses is relatively
uncommon. Involvement of buccinator, submandibular,
upper jugular, and (occasionally) retropharyngeal nodes may
occur with advanced macxillary sinus cancer, particularly those
extending beyond the sinus walls to involve adjacent struc-
tures, including soft tissues of the cheek, upper alveolus, pal-
ate, and buccal mucosa. Ethmoid sinus cancers are less prone
to regional lymphatic spread. When only one side of the neck
is involved, it should be considered ipsilateral. Bilateral spread
may occur with advanced primary cancer, particularly with
spread of the primary beyond the midline.

In clinical evaluation, the physical size of the nodal mass
should be measured. Most masses over 3 cm in diameter are
not single nodes but, rather, are confluent nodes or tumor
in soft tissues of the neck. There are three categories of clini-
cally positive nodes: N1, N2, and N3. The use of subgroups
a, b, and c is required. Midline nodes are considered ipsilat-
eral nodes. In addition to the components to describe the
N category, regional lymph nodes should also be described
according to the level of the neck that is involved. Pathologic
examination is necessary for documentation of such disease
extent. Imaging studies showing amorphous spiculated
margins of involved nodes or involvement of internodal
fat resulting in loss of normal oval-to-round nodal shape
strongly suggest extracapsular (extranodal) tumor spread.
No imaging study (as yet) can identify microscopic foci in
regional nodes or distinguish between small reactive nodes
and small malignant nodes without central radiographic
inhomogeneity.

For pN, a selective neck dissection will ordinarily include
six or more lymph nodes, and a radical or modified radical
neck dissection will ordinarily include ten or more lymph
nodes. Negative pathologic examination of a lesser number
of lymph nodes still mandates a pNO designation.

Distant Metastases. Distant spread usually occurs to lungs
but occasionally there is spread to bone.

RULES FOR CLASSIFICATION

Clinical Staging. The assessment of primary maxillary
sinus, nasal cavity, and ethmoid tumors is based on inspec-
tion and palpation, including examination of the orbits,
nasal and oral cavities, and nasopharynx, and neurologic
evaluation of the cranial nerves. Nasal endoscopy with
rigid or fiberoptic flexible instruments is recommended.
Radiologic assessment with magnetic resonance imaging
(MRI) or computed tomography (CT) is mandatory for
accurate pretreatment staging of malignant tumor of the
sinuses. If available, MRI more accurately depicts skull
base and intracranial involvement and the differentiation
of fluid from solid tumor, and helps define local exten-
sion of disease. Neck nodes are assessed by palpation +/—
imaging. Imaging for possible nodal metastases is probably
unnecessary in the presence of a clinically negative neck.
Examinations for distant metastases include appropriate
imaging, blood chemistries, blood count, and other rou-
tine studies as indicated.

Pathologic Staging. Pathologic staging requires the use
of all information obtained in clinical staging and histologic
study of the surgically resected specimen. The surgeon’s
evaluation of gross unresected residual tumor must also
be included. Specimens that are resected after radiation or
chemotherapy need to be identified and considered in con-
text. The pathologic description of the lymphadenectomy
specimen should describe the size, number, and level of the
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involved node(s) and the presence or absence of extracapsu-
lar spread (ECS).

PROGNOSTIC FEATURES

In addition to the importance of the TNM factors outlined
previously, the overall health of these patients clearly influences
outcome. An ongoing effort to better assess prognosis using
both tumor and nontumor related factors is underway. Chart
abstraction will continue to be performed by cancer registrars
to obtain important information regarding specific factors
related to prognosis. This data will then be used to further hone
the predictive power of the staging system in future revisions.

Comorbidity can be classified by specific measures of
additional medical illnesses. Accurate reporting of all illnesses
in the patients’ medical record is essential to assessment of
these parameters. General performance measures are helpful
in predicting survival. The AJCC strongly recommends the
clinician report performance status using the ECOG, Zubrod,
or Karnofsky performance measures along with standard
staging information. An interrelationship between each of the
major performance tools exists.

Zubrod/ECOG Performance Scale

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

1. Restricted in physically strenuous activity but ambu-
latory and able to carry work of a light or sedentary
nature. For example, light housework, 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 self-care. Totally
confined to bed (Karnofsky 10-20).

5. Death (Karnofsky 0).

Lifestyle factors such as tobacco and alcohol abuse nega-
tively influence survival. Accurate recording of smoking in
pack years and alcohol in number of days drinking per week
and number of drinks per day will provide important data
for future analysis. Nutrition is important to prognosis and
will be indirectly measured by weight loss of >10% of body
weight. Depression adversely impacts quality of life and sur-
vival. Notation of a previous or current diagnosis of depres-
sion should be recorded in the medical record.

Figure 6.2A, B presents observed and relative survival
rates for sinonasal carcinomas (all histologies) for 1998-1999,
classified by the AJCC staging classification.

Mucosal Melanoma. Mucosal melanoma of all head and
neck sites is staged using a uniform classification as discussed
in Chap.9.

PN
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Percent alive

0
Observed survival 1 2 3 4 5 95% Cls Cases

1 = 84.1 744 636 57.9 53.0 43.2-62.8 144

3 76.4 57.1 487 434 40.0 33.9-46.1 329
—- 64.0 456 35.9 31.7 292 257-32.7 798

Year
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03
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Relative survival 1 2 3 4 5 95% Cls Cases
1 - 87.6 774 721 68.8 62.9 51.2-746 144
3 798 624 532 52.0 50.3 42.6-58.0 329
4 66.5 494 406 373 35.9 31.6-40.3 798
Year

FIGURE 6.2. (A) Five-year, observed survival by “combined”
AJCC stage sinonasal carcinomas (all histologies), 1998-1999.
(*95% confidence intervals correspond to year-5 survival rates.)
(B) Five-year, relative survival by “combined” AJCC stage
sinonasal carcinomas (all histologies), 1998-1999. (*95%
confidence intervals correspond to year-5 survival rates.)

DEFINITIONS OF TNM

Primary Tumor (T)

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

Maxillary Sinus

T1 Tumor limited to maxillary sinus mucosa with no
erosion or destruction of bone

T2  Tumor causing bone erosion or destruction
including extension into the hard palate and/or
middle nasal meatus, except extension to poste-
rior wall of maxillary sinus and pterygoid plates

T3  Tumor invades any of the following: bone of the
posterior wall of maxillary sinus, subcutaneous
tissues, floor or medial wall of orbit, pterygoid
fossa, ethmoid sinuses

T4a  Moderately advanced local disease
Tumor invades anterior orbital contents, skin of
cheek, pterygoid plates, infratemporal fossa, cri-
briform plate, sphenoid or frontal sinuses
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Primary Tumor (T) (continued)

T4b  Very advanced local disease
Tumor invades any of the following: orbital apex,
dura, brain, middle cranial fossa, cranial nerves
other than maxillary division of trigeminal nerve
(Vz), nasopharynx, or clivus

Nasal Cavity and Ethmoid Sinus

T1 Tumor restricted to any one subsite, with or with-
out bony invasion

T2  Tumor invading two subsites in a single region or
extending to involve an adjacent region within the
nasoethmoidal complex, with or without bony
invasion

T3  Tumor extends to invade the medial wall or floor
of the orbit, maxillary sinus, palate, or cribriform
plate

T4a  Moderately advanced local disease
Tumor invades any of the following: anterior
orbital contents, skin of nose or cheek, minimal
extension to anterior cranial fossa, pterygoid
plates, sphenoid or frontal sinuses

T4b  Very advanced local disease
Tumor invades any of the following: orbital apex,
dura, brain, middle cranial fossa, cranial nerves
other than (V,), nasopharynx, or clivus

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 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 great-
est 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 dimen-
sion

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

Distant Metastasis (M)
MO  No distant metastasis
M1  Distant metastasis

ANATOMIC STAGE/PROGNOSTIC GROUPS

Stage 0 Tis NO MO
Stage I T1 NO MO
Stage I1 T2 NO MO
Stage III T3 NO MO
T1 N1 MO
T2 N1 MO
T3 N1 Mo
Stage IVA T4a NO MO
T4a N1 MO
T1 N2 MO
T2 N2 Mo
T3 N2 Mo
T4a N2 Mo
Stage IVB T4b Any N Mo
Any T N3 MO
Stage IVC Any T Any N Ml

PROGNOSTIC FACTORS (SITE-SPECIFIC FACTORS)
(Recommended for Collection)

Required  None
for staging

Size of lymph nodes

Extracapsular extension from lymph nodes
for head and neck

Head and neck lymph nodes levels I-111
Head and neck lymph nodes levels [IV-V
Head and neck lymph nodes levels VI-VII
Other lymph nodes group

Clinical location of cervical nodes
Extracapsular spread (ECS) clinical
Extracapsular spread (ECS) pathologic
Human papillomavirus (HPV) status
Tumor thickness

Clinically
significant

HISTOLOGIC GRADE (G)

Grade is reported in registry systems by the grade value. A
two-grade, three-grade, or four-grade system may be used. If
a grading system is not specified, generally the following sys-
tem is used:

GX  Grade cannot be assessed
Gl Well differentiated

G2 Moderately differentiated
G3  Poorly differentiated

G4  Undifferentiated
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HISTOPATHOLOGIC TYPE

The predominant cancer is squamous cell carcinoma. The
staging guidelines are applicable to all forms of carcinoma.
Mucosal melanoma of the head and neck is very rare but has
unique behavior warranting a separate classification as dis-
cussed in Chap.9. Other nonepithelial tumors such as those
of lymphoid tissue, soft tissue, bone, and cartilage are not
included. Histologic confirmation of diagnosis is required.
Histopathologic grading of squamous carcinoma is recom-
mended. The grade is subjective and uses a descriptive as
well as a numerical form (i.e., well differentiated, moderately
differentiated, and poorly differentiated), depending on the
degree of closeness to or deviation from squamous epithe-
lium in mucosal sites. Also recommended where feasible is a
quantitative evaluation of depth of invasion of the primary
tumor and the presence or absence of vascular invasion and
perineural invasion. Although the grade of the tumor does not
enter into the staging of the tumor, it should be recorded. The
pathologic description of any lymphadenectomy specimen
should describe the size, number, and level of the involved
node(s) and the presence or absence of ECS.
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NASAL CAVITY AND PARANASAL SINUSES STAGING FORM ‘

CLINICAL
Extent of disease before

STAGE CATEGORY DEFINITIONS

PATHOLOGIC
Extent of disease through

any treatment

completion of definitive surgery

3 y clinical- staging completed LATERALITY: 3 y pathologic - staging completed
ey | TUMOR SIZE: Oleft Oright O bilateral  2rrecadocntbrey A0
PRIMARY TUMOR (T)
a X Primary tumor cannot be assessed a X
a 710 No evidence of primary tumor a To
a Tis Tis Carcinoma in situ O Tis
Maxillary Sinus
T Tumor limited to maxillary sinus mucosa with no erosion or destruction of bone Q T
a 12 Tumor causing bone erosion or destruction including extension into the hard Q 712
palate and/or middle nasal meatus, except extension to posterior wall of
maxillary sinus and pterygoid plates
a T3 Tumor invades any of the following: bone of the posterior wall of maxillary sinus, a T3
subcutaneous tissues, floor or medial wall of orbit, pterygoid fossa, ethmoid
sinuses
0 T4a Moderately advanced local disease. 0 T4a
Tumor invades anterior orbital contents, skin of cheek, pterygoid plates,
infratemporal fossa, cribriform plate, sphenoid or frontal sinuses
Q T Very advanced local disease. Q T
Tumor invades any of the following: orbital apex, dura, brain, middle cranial
fossa, cranial nerves other than maxillary division of trigeminal nerve (Vs),
nasopharynx, or clivus
Nasal Cavity and Ethmoid Sinus
a m Tumor restricted to any one subsite, with or without bony invasion amn
a 12 Tumor invading two subsites in a single region or extending to involve an a 12
adjacent region within the nasoethmoidal complex, with or without bony
invasion
Q 73 Tumor extends to invade the medial wall or floor of the orbit, maxillary sinus, QT
palate, or cribriform plate
O T4a Moderately advanced local disease. U T4a
Tumor invades any of the following: anterior orbital contents, skin of nose or
cheek, minimal extension to anterior cranial fossa, pterygoid plates,
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