


SPONSORING ORGANIZATIONS 

American Cancer Society 
National Cancer Institute 

College of American Pathologists 
American College of Physicians 
American College of Radiology 
American College of Surgeons 

American Joint Committee 
55 East Erie Street 

Chicago, Illinois 60611 

First Printing 1977 

This manual was prepared and published through thesupport of American Cancer Society grant 
CCG #99Q and Grant Number CA11606-08, awarded by the National Cancer Institute, DHEW. 



Chapter 1 : 

TABLE OF CONTENTS 

Introduction 

PART I . GENERAL INFORMATION ON CANCER 
STAGING AND END-RESULTS REPORTING Pages 

Philosophy of Classifications and Staging by the TNM System . . . . . . . . . . . . . . . . . .  1 

Nomenclature in Morphology of Cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

General Rules and the Relationship Between Time and the 
Staging of Cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

Definitions of Symbols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

General Oncology Data Forms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

Chapter 2: Reporting of Cancer Survival and End Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 

Chapter 3: 

Chapter 4: 

Chapter 5: 
Chapter 6: 

Chapter 7: 

Chapter 8: 

Chapter 9: 

Chapter 10: 

Chapter 11 : 

Chapter 12: 

Chapter 13: 

Chapter 14: 

Chapter 15: 

Chapter 16: 

Chapter 17: 

Chapter 18: 

Chapter 19: 

Chapter 20: 

PART II . STAGING OF CANCER AT SPECIFIC 
ANATOMIC SITES 

Staging of Cancer at Head and Neck Sites: Oral Cavity. 
Pharynx. Larynx. and Paranasal Sinuses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 

Staging of Cancer of the Salivary Glands ..................................... 49 

Staging of Cancer of the Thyroid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53 

Staging of Cancer of the Lung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59 

Staging of Cancer of the Esophagus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 

Staging of Cancer of the Stomach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 

Staging of Cancer of the Colon and Rectum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77 

Staging of Cancer of the Pancreas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85 

Staging of Cancer at Gynecologic Sites: Cervix Uteri. 
Corpus Uteri. Ovary. Vagina. and Vulva . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89 

Staging of Cancer of the Breast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  101 

Staging of Cancer at Genitourinary Sites: Kidney. 
Bladder . Prostate. and Testes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  109 

Staging of Malignant Melanoma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  131 

Staging of Hodgkin's Disease and Non-Hodgkin's Lymphomas . . . . . . . . . . . . . . . .  137 

Staging of Primary Malignant Bone Tumors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143 

Staging of Soft Tissue Sarcoma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153 

Staging of Cancer in Pediatric Patients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 

Staging of Cancer of the Brain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167 

Staging of Cancer of the Skin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 

Part Ill . PERSONNEL AMERICAN JOINT COMMITTEE 
FOR CANCER STAGING AND END-RESULTS 
REPORTING 



INTRODUCTION 

This manual brings together all currently available information on the state 
of the art of staging cancer at various anatomic sites as developed by the 
American Joint Committee. Although not all of the schemes included here 
are uniform in design, and some are more firmly established than others, the 
manual will permit some consistency in describing the extent of the neoplas- 
tic diseases of different anatomic systems or organs. 

Proper classification and staging of cancer will allow the physician to 
determine treatment for the patient more appropriately, to evaluate results of 
management more reliably, and to compare statistics reported from various 
institutions more confidently. 

Staging of cancer is not an exact science. As new information becomes 
available about etiology and various methods of diagnosis and treatment, the 
classification and staging of cancer will change. Periodically, this manual will 
be revised so that it reflects the changing state of the art. However, changes 
will occur only at reasonable periods. 

It is hoped that the programs included in this manual may be used as 
published - or at least, modified only minimally - so that consistency in 
data gathering will be possible. 

The American Joint Committee for Cancer Staging and End-Results Re- 
porting was organized on January 9, 1959, for the purpose of developing a 
system of clinical staging of cancer by site acceptable to the American 
medical profession. The sponsoring organizations are: The American Col- 
lege of Surgeons, the American College of Radiology, the College of Ameri- 
can Pathologists, the American College of Physicians, the American Cancer 
Society, and the National Cancer Institute. Each of the sponsoring organiza- 
tions designates members of the Committee. The American College of Sur- 
geons serves as administrative sponsor. Subcommittees, designated as "task 
forces," have been appointed to consider malignant neoplasms of selected 
anatomic sites for the purpose of developing classifications. Each task force 
is composed of committee members and other professional appointees 
whose special interests and skills are appropriate to the site under considera- 
tion. 

The American Joint Committee attempts to develop classifications that are 
compatible, as far as possible, with those published by the International 
Union Against Cancer (Union Internationale Centre Ie Cancer, UICC)* and 
that are within the current standards of practice in American medicine. In 
developing its classifications, the American Joint Committee has employed 
the principle of the TNM system as described by the UICC where appropriate, 
but not in all instances if other staging recommendations are already ac- 
cepted and widely used. 

The TNM Committee and the AJC Committee have attempted to come to 
agreement on cancer at many anatomic sites. Where variance is present it is 
indicated by a footnote, publication of both recommendations, or otherwise 
indicated under each chapter. 

T N M  Classification of Malignant Tumors, Second Edition, International 
Union Against Cancer, 3 rue du Conseil-General, 1205 Geneva, Switzerland. 



Members of the AJC, its task forces, and committees, as well as the spon- 
soring organizations, owe a debt of gratitude to the many physicians and 
other persons who have contributed, voluntarily, so greatly to this effort in 
the hope that more patients with cancer will survive in the future and that the 
quality of life of the cancer patient can be as near normal as possible. The 
contributions of the TNM Committee of the UICC and other international 
organizations with the same purposes are gratefully acknowledged. 

Staging recommendations are included for cancers at most anatomic sites. 
However, there are several regions or organs not as yet considered, such as 
the liver, adrenal, eye, gallbladder, bile ducts, small intestine, urethra, and 
penis. Several of the recommendations are preliminary, either based on 
earlier studies by the AJC, current studies now underway but not yet com- 
pleted, or expert opinion by specialists in the field. These include cancer of  
the thyroid, salivary glands, and pancreas. Last, it is recognized that data are 
not available in certain instances to arrive at preliminary recommendations 
so none are given, but reference to other studies and protocols for prospec- 
tive studies are mentioned. 

Under any circumstance a cancer at any anatomic site can be recorded as 
localized, regional. or distant depending on the findings until a more refined 
classification and staging are developed. 

Publications Committee 
Oliver H. Beahrs, Chairman 
David T. Carr 
Philip Rubin 



PART I. GENERAL INFORMATION ON CANCER 
STAGING AND END-RESULTS REPORTING 



PHILOSOPHY OF CLASS/F /cA~/o~s  These three significant events in the life his- 

P AND STAGING BY THE TNM SYSTEM 
F 

The classification of cancer encompasses all 
possible degrees of progression in the usual 
events that make up the life history of a cancer- 
the extent of disease! or other features! or both 
- in accordance with an agreed upon plan. In 
general, it can be applied meaningfully only to 
cancers that are alike as to site or histologic type 
or both. The basis for using extent of disease is 
that survival time and apparent recovery rates 
are greater in most cases that have lesser exten- 

The American Joint Committee classification 
is based logically on a simple concept of the life 
history or progression of a cancer. From begin- 
ning to end (death or cure) there is a finite time, 
and at certain points of this time line significant 
events occur (or become manifest). The size of 
the primary tumor increases throughout this 
period! so that the size of the tumor (T) is a 
significant feature. 

Although the early part of the life of a cancer is 
silent, at some time it becomes manifest by signs 
or symptomsl and the time at which it is diag- 
nosable, or at which the diagnosis is actually 
made! is a significant point of time and is used as 
a standard time for the first (clinical-diagnostic) 
stage classification. 

As the primary tumor increases in  size 
throughout its time span! at some point (proba- 
bly early) local invasion occursl followed by 
spread to the regional lymph nodes draining the 
area of the tumor. The period when this spread is 
manifest or discernible by available methods of 
clinical examination is thus another significant 
marker in the progression of the cancer (N). It is 
usually later? and often in the middle or older 
period of life span of the cancer! that distant 
spread or metastasis (M) becomes evident from 
clinical examination. Thus metastasis (M) is the 
third and usually latest time marker. 

Distant 
metastas~s 

Regional manifest 
prlmary lymph node 

invas~on man~fest 

Period of clinical manifestation 

0 0 000 
Inception @ Tumor size and local invasion 

tory of a cancer, tumor growth (TIl spread to 
primary lymph nodes (N), and metastasis (M), are 
used as they appear (or do not appear) on clini- 
cal examination? before definitive therapy be- 
gins! to indicate the degree of extension of the 
cancer. This shorthand method of indicating the 
extension of disease at a particular designated 
time is the stage of the cancer in its evolution. 
However! it may be used? sometimes with other 
features added! in a scheme of stage classifica- 
tion. When retrospective or prospective studies 
of cases show that certain groupings of TNM or 
other features can be made that have valid sig- 
nificance for staging? a stage classification may 
be devised. 

Events such as local spread! including spread 
to primary lymph nodes! and metastasis some- 
times occur before they are discernible by clini- 
cal examination. Thus, examination at the time 
of a surgical procedure and histologic examina- 
tion of the surgically removed tissues may iden- 
tify the significant markers of the life history of 
the cancer (T! N, and M) as being different from 
what could be discerned cl inical ly before 
therapy. Although this may be the basis of a 
stage classification (surgical-evaluative or based 
on pathologic examination), it cannot be mixed 
with clinical staging for evaluative and reporting 
purposes. It may, nevertheless, be a more accu- 
rate depiction of the period in the life history of 
the cancer and be valuable for prognostic pur- 
poses. 

Therapeutic procedures, even if not curative! 
may alter the course and life history of cancer. 
Although cancers that are recurrent after 
therapy may be staged using the same markers 
as in pretreatment clinical-diagnostic staging! 
their significance may not be the same. Hence 
the stage classification of recurrent cancer must 
be considered separately for therapeutic guid- 
ance, prognosisl and end-results reporting. 

The significance of the mirker points in their 
life history differs for tumors of different sites 
and of different histologic types. Hence the 
marker points, even if TI N, and M, must be de- 
fined for each type of tumor in order to be valid 
and have maximum significance. In certain types 
of tumors, such as Hodgkin's disease and lym- 
phomas! a different system for designating the 
extent of the disease and for stage classification 
is necessary to accomplish the goal of useful- 
ness. In these cases other symbols or descriptive 
markers may be used rather than T, Nl and M. 



Stage classification is thus a method of desig- 
hating the dtate of a cancer at various points in 
time and is related to the natural course of this 
particular type of cancer. It is intended to pro- 
vide a way by which this information can be 
readily communicated to others, to assist in de- 
cisions regarding treatment, and to be a factor in 
ludgment as to prognosis. Ultimately, it provides 
a mechanism for comparing like or unlike 
group6 of cases, particularly in regard to the 
results of different therapeutic procedures. 

In addition to anatomic extent, the his- 
1upathologic analysis and grade of the tumor are 
im~ortant determinants in classification. The 
&e of tumor and the grade are also most impor- 
tmtvadabies affecting choices of treatment. For 
sarcomas the tumor grade may prove to be the 
most fmportant index. 

Numenclature in Morphology of Cancer 
Canoer therapy decisions are made after an 

assessment of the patient and his tumor, using 
many methods that aften include sophisticated 
teohnical procedures. For most types of cancer, 
the extent to which the disease has spread is 
probabfy the most important factor determining 
prognosis an4 must be given prime considera- 
tion in evaluating and comparing different 
ther@eutlc regimens. 

Staging classifications are based on descrip- 
tion of the extent of disease and their design 
requires a thorough knowledge of the natural 
histow of each type of cancer. Such knowledge 
has been and continues to be derived primarily 
from morphulo ic studies, which also provide us 

t+pes. 
? with the definit ons and classifications of tumor 

An accurate histologic diagnosis, therefore, is 
an essentjal element in a meaningful evaluation 
of the tumor patient. In certain types of cancer, 
biochemical or immunologic measurements of 
normal or abnormal cellular function have be- 
come important elements in typing tumors pre- 
cisely. lncpasingly, definitions and classifica- 
tions should include tunction as a component of 
the pathologist's anatomic diagnosis. One may 
also antlcjpate that special techniques in his- 
tochemisiry, cytogenetics, and tissue culture will 
be used more routinely for typing and charac- 
terizhg tumor behavior. 

The most complete and best known compen- 
dium of tumor definitions and illustrations in 
English is the multiple volumes that constitute 
the Atlas of Tumor Pathology published by the 
Armed Forces Institute of Pathology. These are 
under constant revision and are used as a basic 
reference by pathoiogists throughout the worldk 

In 1958, the World Health Organization initi- 
ated a program designed to provide an interna- 
tionally acceptable histologic classification of 
tumors. For each tumor site, a draft cl~sslfioa- 
tion is prepared by a small group of international 
experts. A reference center and several col- 
laborating laboratories are then designated by 
the World Health Organization. After intensive 
review of large amounts of histologic and clini- 
cal material, the proposed classification is re- 
vised and tested in the field. The producd Is the 
"blue book" publication, which inctddbs the def- 
inition of the tumors in a given organ site or 
system, along with abundant iilu~trations. The 
terms used for each tumor type represent the 
preferrred nomenclature and their arrangement 
may be considered a working classification. 
Fourteen books have now been published and 
the series will be complete in 1978 with publica- 
tion of two more. 

In the interest of promoting national and inter- 
national collaboration in cancer researah and 
specifically to facilitate cooperathon in clinica~ 
investigation, the AJC recommends that the ln- 
ternational Classification of Diseases for Oncol- 
ogy (ICD-0) be accepted and its use encouraged 
for coding neoplasms by topography and hisiol- 
ogy (morphology) and for indicating behaaor 
(malignant, benign, in situ, uncertain, or meta- 
static). This coded nomenclature is based on the 
Manual of Tumor Nomenclature and Codlng 
(MOTNAC) published by the American Cancer 
Society in 1968. 

REFERENCES 
I. World Health Organization: ICD-0 - lnterna- 

tional Classification of Diseases for Oncol- 
ogy. WHO, Geneva, 1976 , 

2. World Health Organization: lnternationai His- 
tological Classification of Turnours. Vol. 1-14. 
WHO, Geneva, 1967 to 7978 

3. Atlas of Tumor Pathology: Putdished by the 
Armed Forces Institute of Pathology 

4, Manual of Tumor Nomenclature and Codlng: 
American Cancer Society, 1968 



GENERAL RULES AND THE different modalities of treatment of certain 

To facilitate the use of the TNM system and to 
standardize its application in the classification of 
various cancers, the AJC has adopted the follow- 
ing general rules: 

I. The TNM system provides a basis for 
categorizing the extent of disease and, when 
appropriate? will be used. When the TNM sys- 
tem is used the letter T represents the primary 
tumor, with appropriate suffixes to describe 
increasing sizes of the tumor, or involvement 
by direct extension, or both. The letter N rep- 
resents the regional lymph node involvement, 
with appropriate suffixes to describe the ab- 
sence of involvement or increasing degrees 
of such involvement. The letter M represents 
distant metastasis, with appropriate suffixes 
to describe the absence of such metastasis or 
increasing degrees of such dissemination of 
the tumor. The various categories of T, N, and 
M may be grouped into appropriate combina- 
tions to create a small number of stages of 
the disease. 

2. Different types of evaluative evidence are 
used for classifying the extent of disease at 
different sites and at different time periods. 
The terms are: 

cTNM: clinical-diagnostic staging 

sTNM: surgical-evaluative staging 

pTNM: postsurgical treatment-pathologic 
staging 

rTNM: retreatment staging (cl inical- 
diagnostic stage - classification 
when restaging is necessary for addi- 
tional or secondary treatment) 

aTNM: autopsy staging 

3. CLINICAL-DIAGNOSTIC STAGING 
For cancers at certain accessible sites, espe- 
cially those that can be treated in an appro- 
priate manner by more than one treatment 
modality, the extent of the cancer should be 
determined and recorded before definitive 
treatment is carried out. This provides a 
Clinical-Diagnostic Stage Classification and 
makes it possible to compare the results of 

accessible lesions, such as carcinoma of the 
cervix, larynx? and oral cavity. 

4. SURGICAL-EVALUATIVE STAGING 
The term surgical-evaluative stage classifica- 
tion is to be used to describe the known ex- 
tent of disease after a major surgical explora- 
tion or biopsy, or both. For cancers at sites 
inaccessible to thorough clinical evaluation, 
such as carcinoma of the ovary, stomach, 
colon, kidney, and lung, information obtained 
by surgical exploration or histopathologic 
studies of biopsy specimens, or both, may be 
used, along with the available clinical data, in 
describing the extent of disease. 

5. POSTSURGICAL TREATMENT- 
PATHOLOGIC STAGING 
The term postsurgical treatment-pathologic 
staging is to be used to describe the known 
extent of the disease following the complete 
examination of the therapeutically resected 
specimen. Residual tumor, if any, following 
surgical resection should be recorded (see 
rule 9). 

6. For cancers of some sites it may be desirable 
to record a Clin ical-Diagnostic Stage Classifi- 
cation, a Surgical-Evaluative Stage Classifica- 
t ion,  andlor a Postsurgical Treatment- 
Pathologic Stage Classification. 

7. Varying amounts of information may be used 
in determining each stage classification for 
each primary site. Specific recommendations 
as to which information should be used for 
each type of staging will be given in the rec- 
ommendations for each primary site. 

8. Once the extent of disease has been estab- 
lished according to any stage classification, 
the stage classif ication should not be 
changed thereafter. The subsequent course 
of the neoplasm does not alter the original 
description or extent of tumor or stage 
classification. 

9. At the time of surgical resection of a cancer 
all gross evidence of cancer may have been 
removed. On the other hand, gross residual 
cancer may have been left behind. This re- 
sidual tumor must be identified under "R" to 
facilitate and aid in additional or further 
treatment of the patient. "R" does not enter 
into the staging of the tumor. 



10. RETREATMENT STAGING 
Cases in which treatment has failed and ad- 
ditional definitive treatment is being consid- 
ered should be assigned an additional Re- 
treatment Stage at the time of retreatment to 
describe the extent of disease at that time. 
Such cases should not be combined with a 
primary treatment series but should be 
grouped together and evaluated and re- 
ported separately. However, they must not 
be deleted from the original primary treat- 
men t series. 

11. AUTOPSY STAGING 
In case of death of the cancer patient, all 
information obtained at autopsy should be 
used for an autopsy stage and so designated 
as aTNM. 

12. Histologic or cytologic verification of cancer 
is always necessary for classification and to 
establish the extent of tumor or stage. 

13. The degree of anaplasia! whether well- 
different iatedl moderately well-differ- 
entiatedl or undifferentiated! should be re- 
corded as determined on histologic study 
under the letter "G." If grading is well ac- 
cepted at an anatomic site by numbers 1 
through 4! then four groups may be used. 

14. The performance index of the host, consid- 
ering all cofactors, should be recorded at 
the time of each stage classification and at 
follow-up examinations. This should be 
done on the oncology record forms under 
the letter designation "H." 

In stage classification of cancer at various 
anatomic sites, an attempt has been made to 
simplify the staging as much as possiblel consis- 
tent with accuracy. Also an attempt is made to 
have definitions of the various symbols as similar 
as can be from one site to another. 

DEFINITIONS OF SYMBOLS 

Three capital letters 
are used to describe 
extent of cancer 

T PRIMARY TUMOR 
N REGIONAL LYMPH NODES 
M DISTANT METASTASIS 

Type of classification 
c Clinical-diagnostic 
s Surgical-evaluative 
p Postsurgical treatment-patho 
r Retreatment 
a Autopsy 

This classification is extended by th 
designations: 

TUMOR 
TX 
TO 

TIS 
T I  T2 T3 T4 

NODES 
NX 

METASTASIS 
MX 
MO 
M I  

llogic 

be following 

Tumor cannot be assessed 
No evidence of primary tumor 
Carcinoma in situ 
Progressive increase in tumor 
size and involvement 

Regional lymph nodes cannot be 
assessed clinically 

Regional lymph nodes not dem- 
onstrably abnormal 

Increasing degrees of demon- 
strable abnormality of regional 
lymph nodes 

Not assessed 
No (known) distant metastasis 
Distant metastasis present 
Specify sites of metastasis - 

HISTOPATHOLOGY 

The cellular type of cancer. 
Grade (G) 
G I  We1 I-differentiated 
G2 Moderately well-differen tiated 
G3-G4 Poorly to very poorly differentiated 

Use whichever indicator is most ap- 
propriate (term or G + number) 

Residual Tumor (R) 

(This information does not enter into estab- 
lishing stage of tumor but should be recorded 
on data form for use in considering additive 
therapy). 

When the cancer is treated by definitive surgi- 
cal proceduresl residual cancer, if anyl is re- 
corded. 

-I 



Residual tumor following surgical treatment 

RO No residual tumor 
R1 Microscopic residual tumor 
R2 ~acroscop ic  residual tumor 

Specify 

HOST PERFORMANCE SCALE AFTER 
TREATMENT 

The host performance status is determined at 
the time of clinical-diagnostic classification and 
recorded at subsequent times of classification as 
well as at each follow-up examination to mea- 
sure that quality of life. 

HOST 
H is the physical state (performance scale) 
of the patient considering all cofactors de- 
termined at the time of stage classification 
and subsequent follow-up examinations. 

HO Normal activity 

H I  Symptomatic and ambulatory - cares 
for self 

H2 Ambulatory more than 50Â° of 
occasionally needs assistance 

H3 Ambulatory less than 5O0I0 of 
nursing care needed 

H4 Bedridden - may need hospita 

time - 

time - 

lization 

The ECOGIZubrod scale and the Karnofsky scale are frequently used to record the physical state of 
the patients before treatment and at each subsequent examination. 

"Performance Status " (Karnofsky scale) 

Criteria of Performance Status (PS) 

t- Able to carry on normal activity: 
no special care is needed 

Unable to work; able to live at home and care for most 
personal needs: a varying amount of assistance 
is needed 

Unable to care for self; requiresequivalent of institutional 
or hospital care; disease may be progressing rapidly 

Normal; no complaints; 
no evidence of disease 
Able to carry on normal activity; 
minor signs or symptoms of disease 
Normal activity with effort; 
some signs or symptoms of disease 
Cares for self; unable to carry on 
normal activity or to do active work 
Requires occasional assistance 
but is able to care for most of his needs 
Requires considerable assistance 
and frequent medical care 
Disabled; requires special care and assistance 
Severely disabled; hospitalization is indicated 
although death not imminent 
Very sick; hospitalization necessary; 
active supportive treatment is necessary 
Moribund, fatal processes progressing rapidly 
Dead 

- - -- -- 

PERFORMANCE SCALE (PS) (â‚¬CO 

GRADE 
0 - Fully active, able to carry on all predisease activities without restriction (Karnofsky 90-100) 
1 - Restricted in physically strenuous activity but ambulatory and able to carry out work of 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 of 

waking hours (Karnofsky 50-60) 
3 - Capable of only limited self-care, confined to bed or chair more than 5O0I0 of waking hours (Karnofsky 30-40) 
4 - Completely disabled. Can not carry on any self-care. Totally confined to bed or chair (Karnofsky 10-20) 



GENERAL ONCOLOGY DATA 
FORMS 

The preparation of data collection forms that 
will fit the requirements of all cancer programs, 
hospitals, and clinics is difficult. The needs of 
institutions as to format and special content vary 
considerably. In general, there are four basic 
types of such data collection forms: (1) general 
oncologic; (2) specific site; (3) summary of ex- 
tent of disease and treatment; and (4) follow-up. 

Specific site forms are to be found in most of 
the specific anatomic site recommendations. 
Data identified to be collected is that considered 
essential to proper classification and staging of 
cancer at the anatomic site and does not repre- 
sent a complete cancer history form. On the re- 
verse side symbols and definitions are recorded. 
As yet, forms have not been standardized. Any of 
the suggested forms in this manual may be du- 
plicated or revised to suit individual programs, 
hospitals, or institutions. The important thing is 
that essential data be collected to better serve 
the cancer patient through more accurate evalu- 
ation and more adequate management. 

A list of the data that might be recorded for any 
cancer patient during diagnosis and treatment 
follows. These data are readily collectable on the 
form titled General Oncology Data Form used by 
the Commission on Cancer of the American Col- 
lege of Surgeons and pub1 ished in its Manual for 
Cancer Programs. The form is copyrighted but 
may be duplicated for noncommercial use. 

The summary form for extent of disease and 
for treatment is a satisfactory way to gather the 
information that allows each cancer to be clas- 
sified and staged. It should be completed 
promptly to be sure the record actually contains 
this information and if it does not to discover 
such deficiency in time to correct it. 

If cancer patients are to be managed properly, 
they must be followed at regular intervals as long 
as they live to be sure their treatment is 
adequate, to rehabilitate them so that the quality 
of life is the best attainable for them, and to 
watch for evidence of recurrent or new cancer. 
Performance status considering all cofactors 
should be measured and recorded; any of sev- 
eral scales may be used, such as the Karnofsky 
scale (recorded under H on Site-Specific Data 
Forms). 

The follow-up form illustrated is essentially 
one devised at Duke University Medical School. 
The definitions of terms used on it and the codes 
that allow easy recording appear on the reverse 
side. 

Proper recording of information about the 
biologic behavior of cancer, its response to 
treatment, and the prognosis related to various 
forms of therapy wil l provide uniformity of col- 
lection that makes possible meaningful ex- 
change of information among physicians and 
among institutions. 

GENERAL ONCOLOGY DATA 
TO BE COLLECTED 

ON CANCER PATIENTS 

Patient Identification 
Name 
Street address 
City 
State 
Zip code 
Phone number 
Social security number 
Place of birth 
Date of birth 
Age 
Sex 
Race 

Family History of Cancer 

Ancestors 
Siblings 

Major occupation(s) 
Medical record number 
Accession number 
Spouse name 
Name of relative 

(follow-up contact) 
Relationship 
Relative street address 
Relative city 
Relative state -N 
Relative zip code Tl 
Relative phone number 

Site 
Site 

Previous History 

Previously diagnosed elsewhere __ yes __ no 
Place original diagnosis 
Previous treatment __ no __yes, specify: 
Referring physician 
Referring physician address 

Diagnosis 

Primary anatomic site 
Site code (ICD-0) _ - - .- 
Histologic diagnosis 
Morphologic code (ICD-0) _ _ _ _ 1. 
Diagnosis confirmed this institution -yes __ no 
Date of admission 
Date first diagnosis 
Class of case __ analytic -nonanalytic 
Methods of diagnosis: 
- Autopsy - Hematology 
- Histology - Roentgenology 
- Cytology - Clinical 
- Other, specify 



Stage at this admission: 
- In situ - Distant 
- Localized - Unknown 

Regional - Not applicable 
- Direct extension 
- Regional nodes 
- Both nodes and extension 

Regional NOS 

T __ N __ M __ STAGE - 

Sequence this tumor: 
- First site 

Subsequent site, specify other sites 

E. Pretreatment Performance Status 

- O/O Karnofsky scale or other appropriate scale 

F. Treatment: First Course This Hospital 

Type of treatment (check all and record actual treatments 
and dates) 
- Surgery 
- Beam radiation 

Other radiation 
- Chemotherapy 
- Hormone therapy 
- Endocrine surgery 

Endocrine radiation 
- Immunotherapy 
- Supportive 
- Other treatment (none of above) 
- No treatment (specify reason) 
- Modified treatment (specify reason) r Treatment considered 

G. Entered into protocol __ Yes __ No 

H. Space for individualization andlor remarks (exposure to 
irradiation, hormonal drugs, etc.) 

I. Miscellaneous 

Attending physicians 
Responsible service or clinic 
Abstractor 
Date of abstract 
Reviewed by 

- Curative 
- Palliative 



1 NAME (LAST) (FIRST) (MIDDLEIMAIDEN) 

2 STREET ADDRESS 
GENERAL ONCOLOGY 

DATA FORM 
3 CITY 4 STATE 

7 SOCIALSECURITY NUMBER 

I 

13 RELATIVE (FOLLOW-UP CONTACT) 

5 ZIP 

, 
8 PLACE OF BIRTH 

I 

16 RELATIVE STREET ADDRESS 

6 PHONE NO. 

14 RELATIONSHIP 

17 ACCESSION NO. 

I 

25 PREVIOUS TREATMENT 
0 NO 0 YES. SPECIFY: 

9 DATE OF BIRTH 

, , 
15 MEDICAL RECORD NO. 

22A Lifetime Occupation: 

28 REFERRING PHYSICIAN 

?9 PHYSICIAN ADDRESS 

18 CITY 

23 PREVIOUSLY DIAGNOSED 
ELSEWHERE 0 YES 0 NO 

30 REMARKS I 

10 AGE 

19 STATE 

24 PLACE ORIGINAL DIAGNOSIS 

22 SPOUSE NAME 20 ZIP 

33 DATE OF 
ABSTRACT 

11 SEX 

21 PHONE NO. 

J 

34 REVIEWED BY 

12 RACE 

31 ATTENDING PHYSICIAN(S) 

31A Responsible ServiceIClinic: 
35 OPTIONAL DATA (Institutional Variations Here): 

32 ABSTRACTOR 

39 DATE OF 
ADMISSION 

40 DATE FIRST 
DIAGNOSIS 

$1 CLASS OF CASE 
0 ANALYTIC 
0 NON-ANALYTIC 

12 METHODS OF 
DIAGNOSIS 
0 Autopsy 
il Histology 
0 Cytology 
DHernatology 0 X-Ray 

0 Clinical 
G Other. Specify 

14 SEQUENCE OF 
TUMOR 
D 1st Site 
0 Subsequent 

Si te 
;Specify all 
srevious and sub- 
sequent sites and 
jates): 

44A 
Performance 
Status 
Pretreatment 

45 TYPE OF PRIMARY 
TREATMENT 
(CHECK ALL) 

E::%adiation 
Other Radiation 
Chemotherapy 

0 Hormone Therapy 
0 Endocrine Surgery 
D Endocrine Radiation 
n Immunotherapy 
0 Supportive 
C! Other Treatment 

None of Above 
0 No Treatment 

Specify Reason 
Considered: - Curative 

-- Palliative 

16 PRIMARY ANATOMIC SITE 37 SITE CODE 
(FCD-0) 

38 HISTOLOGIC DIAGNOSIS 

38A Morphology Code (ICD-0): - - - -- / 

3 8 B  Diagnosis Confirmed This Institution: 

- yes __ no 

13 STAGE AT THIS ADMISSION 

a In Situ 0 Distant 
Localized 0 Unknown 

0 Regional Cl Not Applicable 
0 Direction Extension 
0 Regional Nodes 
0 Both Nodes and Extension 
0 Regional NOS 

IESCRIBE EXTENT: 

RECORD ACTUAL TREATMENTS AND DATE(S) 

COPYRIGHT 1974 AMERICAN COLLEGE OF SURGEONS. COMMISSION ON CANCER (slightly modified) 



46 
DATE OF 

LAST 
CONTACT 

47 
SOURCE 

0 F 
CONTACT 

C E S )  

52 TYPE OF 
TREATMENT 
(CHECK ALL) 

a Surgery ' 

D Beam Radiation 
0 Other Radiation 
D Chemotherapy 

Hormone Therapy 
0 Endocrine Surgery 
0 Endocrine Radiation 
0 Immunotherapy 

Supportive 
D Other Treatment 

None of Above 

48 STATUS 
(SEE CODES) 

49 QUALITY OF 
SURVIVAL 

(SEE CODES) 

FOLLOW-UP INFORMATION 
50 REMARKS: 

RECORD ACTUAL TREATMENT AND RATES 

1 SURVIVAL CODES 
47. Source of Contact 

0 Hospital Readmission 
1 Clinic or OPD Visit 
2 M.D. Office with Physical Exam 
3 M.D. Office. No Exam 
4 Direct Patient Contact 
5 Other, Specify in Remarks 

48. Disease Status 
0 No Clinical Evidence 
1 Local Recurrence 
2 Residual Cancer 
4 Metastatic Disease 
7 Remission 
9 Unknown 

49. Quality of Survival 
Performance Status 
0 Capable of Normal Activities 
1 Capable but not Performing 
2 Limited Capability 
3 Capable, Extent Unknown 
4 Incapable 
9 Alive. No Other Information 

Reason for Limitation 
0 None 
1 Cancer 
2 Residual of Cancer Treatment 
3 Psychological 
4 Other Causes 
5 Cancer Plus Other Causes 
9 Unknown 

Nursing Care Needs 
0 None 
1 Needs Part-time Care 
2 Needs Full-Time Care 
9 Care Needs Unknown 

53 DATE OF DEATH 54 PLACE OF DEATH 

55 CAUSE OF DEATH 



CANCER PATIENT FOLLOW-UP DATA FORM 
I. Identification 

A. Patient's name 
B. Patient's number 
C. Secession number 

II. Recapitulation initial workup 
A. Status 
B. Extent 
C. Performance status 

I .  Each entry (dated; if no change: check only) 
A. Status 

REM: Alive, no evidence of residual cancer (remission) 
PER: Alive, with evidence of persistent cancer 
REC: Alive, with evidence of recurrence (after remission) 
DIC: Dead, of cancer 
DIO: Dead, other causes 
DIU: Dead, unknown causes 
UN: Unknown (lost to Flu) 
NEW: Alive, untreated cancer 

B. Extent 
11s: In situ 
LOC: Localized 
INV: Invasive primary disease 
LXM: Spread to regional lymph nodes 
MET: Metastatic 
DIF: Diffuse disease 
UN: Unknown 
Stage: Staging, appropriate to specific malignancy 

C. Metastasis 
RLN: Regional lymph nodes LI: Liver 
LU: Lung parenchyna PER: Peritoneum 
CNS: Brain BO: Bone 
BM: Bone marrow SK: Skin 
PL: Pleura OT: Other (describe) 

D. Evidence for metastasis 
Bl: Biopsy 

E. Special site data: Here should be listed results of determinations of WBC, CEA, gonadotropins, etc., as 
appropriate in follow-up of a particular site 

F. Performance status (Karnofsky) 
100% Normal, no complaints; no evidence of disease 

90% Able to carry on normal activity; no major signs or symptoms of disease 
80% Normal activity with effort; some signs and symptoms of disease 
70% Cares for self; unable to carry on normal activity or do active work 
60% Requires occasional assistance but is able to care for most needs 
50% Requires considerable assistance and frequent medical care 
40% Disabled; requires special care and assistance 
30% Severely disabled; hospitalization is indicated, although death not imminent 
20% Very sick; hospitalization necessary; active supportive treatment is necessary 
10% Moribund, fatal processes progressing rapidly 

G. Reason for limitation (check all) H. Treatment given 
- 0 None S: Surgical 
- 1 Cancer C: Chemotherapy 
- 2 Residual of cancer treatment R: Radiation 
- 3 Psychological Rl: Radioisotopes 
- 4 Other causes IT: Immunotherapy 
- 5 Cancer plus other causes E: Endocrine 
- 6 Unknown OT: Other 



I. Supportive services needed 
N: Nursing 
R: Rehabilitation 
0 :  Other 
U: Unknown 

J. Hospitalization 

1. Dates: 
2. Service: 

K. Physical examination this visit 
.yes -no 

L. In treatment protocol 
_yes __no 

M. Death 
1.  Date: 
2. Place: 
3. Autopsy -yes -no 



Name of Hospital  

( S a m e  (rf Patient1 (Hospi ta l  Number )  (Da te  Admit ted)  (Date Discharged '  

POST-TREATMENT b EXTENT of DISEASE SUMMARY 
4 

[ MALIGNANT SOLID TUMORS 1 
I I 1 10 Right 0 Left, j 

(Organ  Si te  o r  Locat ion)  { A r e a  of Organ)  '(Paired Organ  

Well d i f ferent ia ted  Blood Vessel  Invasion 

\ t r ~ s t o T - ~ l  h todera toly  well  d i f ferent ia ted  
I Poor ly  d i f ferent ia ted  

Anap la t t  i c  L mphat ic  nvasion 

(Depth o r  L e v d  of- InvaÃ§io 

(Other  P a  thologic Informat ion)  
1 

j. Urgan  
EXTENT O F  D 3 L A S E :  Local ized n ~ e ~ i o n a l  < tdmDk n D& u,,k n,-,.xn 

P r i m a r y  T u r n u r  - D e s c n p t o r a  

S i ze  c m  - m a x .  d i a m  

Mobility: I ree 

Limited  

O the r  Informat ior :  

S u r g e r y  

Cura t i ve  

Pal l ia t ive  

P rocedure :  

Regional A r e a  - D e a c r i a t o r s  

Extension to  Adjacent Organs  
IT T i saue :  u yes a no  

specify O r e a n w  ['"'J~isto. conf. 

0 x - r a y  conf. 

Extenmlon to  Reg. Lymph  Nodes 

Speci fy  Nodes yea no  

I3 Histo .  conf.  

X - r a y  c o d .  

ITREAT% 

Radia t ion 

Q c U m e  

u ~ a l l i a t i v e  

1 Adjunctive 

P r o c e d u r e :  

'JT: SPECIFY PRCX 

C he rno the rapy  

0 Cura t ive  

Pa l l i a t i ve  

Adjunctive 

P rocedure :  

Distant Area  - Desc r ip to r s  

Extension t o  Dis tant  Organa 
ar  T i c u e :  YeB '0 

Specify Organ (# \  m ~ i ~ t ~ .  c :zf. 

[X- ray cent.  

Extension t o  Distant Lymph Node 

Spec i fy  Nodea yea 0 
Histo. conf. 

x - r a y  c o d .  

1 Hormone  The rapy  

n ~ u r a t l v e  

Pa l l i a t i ve  

Adjunctive 

P r o c e d u r e :  

3 lmmunotherap.: 

B Cura t ive  

Pal l ia t ive  

a ~ d ~ u n c t i v e  

P rocedure :  

RESULT: IÃ‘ Im&rovcd 0 Unimproved 0 W o r m e d  Dead Autopay n y e a  n n o  



I D 
Date M 

1 No change 
L 

Status 

I 
--- -- 

Extent 

New s i t e  of 
metastasis  

Evidence for 

[ Performance s tatus  

Reason for 
l i m i  ta t ion 

protocol 

A: Admission 
D: Discharge 
S:  Service 

------..----- 

Physical exam: 

Y :  Yes 
N:  No 

c i t y  s t a t e  

CANCER PATIENT FOLLOW-UP DATA FORM 

county 
yes__ no- 

Recapitulation 
i n i t i a l  work-up Accession no.:  

--. 

- 

Name : 
Hx no. : 

7~ 

--- 

70 

---- 

----. ---.-- 

- 
Yo 

Place of death 

--- 

yo 

I 

-- 

% 

I 
I 

I 

i 
I 
9 
1 
- 

! 
I 

Autopsy 



REPORTING OF CANCER SURVIVAL 
AND END RESULTS 

To evaluate the efficacy of treatment and to provide a sound base for 
therapeutic planning for cancer patients, it is necessary to describe the 
survival and the results of treatment of different patient groups in compara- 
ble form. The objective of this report is to define a method of reporting end 
results that may be uniformly meaningful. Throughout this chapter, the term 
"survival time" is used, although the guidelines apply equally to reporting 
length of response time, time to recurrence of disease, time to development 
of tumor, or any other function of response time. 

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

1. A description of the cancer patients reported on 

2. A definition of the starting time or "zero1' time for the measurement of 
survival 

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

The specific definitions and methods used in a particular study will depend 
on the nature and purpose of that study. 



Descriation of Case Material , - ~~ .  ~ ~ 

Before any meaningful interpretation of survi- 
val data can be made, the case material from 
which the data are derived must be described. A 
fact not adequately appreciated is that the de- 
scription of case material is quite independent of 
the actual mechanics of handling the data and 
determining survival rates. 

sites, such as the uterine cervix, includes all 
diagnostic and evaluative information obtained 
up to the date that tumor-directed treatment be- 
gins or the decision for no treatment is made. 
Information obtained by surgical exploration or 
histopathologic studies, or both, may be used in  
describing extent of d sease at sites inaccessible 
to clinical evaluation, such as carcinoma of the 
ovary, kidney, and stomach. These cancers are 

nosed as having the particular cancer under 
consideration. If some cases are excluded, 
the characteristics and number of these cases 
should be stated. The report should give the 
dates during which the patients were studied 
and should state whether the results are 
based or4 the experience of an entire institu- 
tion, on the experience of a single clinic or 
hospital service, or on the experience of a 
single physician or group of physicians. The 
general nature of the institution and the gen- 
eral characteristics of the patients should be 
Indicated, because factors such as race and 
socioeconomic status may influence end 
results. 

2. All diagnoses shouid be confirmed histologi- 
cally or cytologically. Those not confirmed at 
any time during the course of the disease or 
at autopsy should be reported and tabulated 
separately. Where indicated, the findings for 
histologically distinct types of cancers should 
be reported separately. So that the effects of 
morphology on survival may be appreciated, 
reports should be stratified by histologic type 
where it is indicated. 

3. The clinical stage or anatomic extent of dis- 
ease at the time of diagnosis is of particular 
importance in evaluating treatment and in  
making valid comparisons of end results re- 
ported from different sources. Where it is ap- 
plicable, patients should be stratified by stage 
ofdisease. The TNM system provides a com- 
mon language for categorizing the primary 
lesion and the extent of involvement. 

4. Data on groups of patients previously treated 
should be presented separately from the data 
on new patients not previously treated. Such 
patients are classified according to the stage 
at time of retreatment. 

5. The number of groups into which a patient 
series is subdivided will depend on the total 
number of patients, the purpose of the study, 
and the nature of the case material. For 
example, in reporting on cancer of the pros- 
tate, the patients might be grouped into three 
age groups, such as: under 60, 60 to 69, and 
70 and over. An entirely different age group- 
ing would be used in reporting on patients 
with leukemia. Generally, it is desirable to 
subdivide with respect to histologic type, sex, 
stage, and treatment. 

Definition of Starting Time 
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 reference to the appearance of the 
first symptom. Various reference dates are 
commonly used as starting times for evaluating 
the effects of therapy. These include: (1) date of 
diagnosis; (2) date of first visit to physician or 
clinic; (3) date of hospital admission; and (4) 
date of beginning treatment. If the time to recur- 
rence of a tumor after apparent complete remis- 
sion is being studied, the starting time is thedate 
of apparent complete remission. The specific 
reference date used should be clearly specified 

The TNM assignments are grouped into ap- in every report. 
propriate combinations to create a small number The date of initiation of therapy should be 
of staaes. usuallv four. such that the force of used as the starting time forevaluating therapy. 
mortality increases from one stage to the next. For untreated patients, the most comparable 

date is the time at which it was decided that no 
Specific criteria modify this system according tumor-directed treatment would be given. For 

to  the primary site. The "clinical-diagnostic" both treated and untreated patients, the above 
classification for cancer at certain accessible times from which survival rates are calculated 



will usually coincide with the date of the staging 

Vital Status 
At any given time the vital status of each pa- 

tient is defined as: alive, dead, or unknown (i.e., 
lost to follow-up). The end point of each patient's 
participation in the study is either (1) a specified 
"terminal event" such as death, or (2) survival to 
the completion of the study, or  (3) loss to 
follow-up. In each case "survival" time is the 
time from the starting point to the terminal event, 
or to the end of the study, or to the date of last 
observation. This "survival" time may be further 
described in terms of patient status at the end 
point such as: 

Alive, tumor-free - no recurrence 
Alive, tumor-free - after recurrence 
Alive with recurrent or metastatic disease 
Alive with primary tumor 
Dead - tu mor-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 time because even a small 
number of patients lost to follow-up may 
data. 

Survival Intervals 
The total survival time is broken up 

trary units or intervals in terms of days 9 

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

bias the 

nto arbi- 
months, 

Calculation of Survival Rates 
A properly calculated survival rate is the best 

single statistical index available for measuring 
the efficacy of cancer therapy. The basic con- 
cept is simple: Of a given number of patients, 
what percentage will be alive at the end of a 
specified interval, such as 5 years? For example, 
let us begin with 1,000 patients in a defined 
diagnostic category such as localized carcinoma 
of the uterine cervix. If we observe each member 
of this group until she is dead and enumerate the 
women alive 5 years, 10 years, and 15 years after 
initiation of therapy, then the ratios of these 
numbers to the original 1,000 patients give re- 
spectively the 5-year, 1 0-year, and 15-year survi- 
val rates. In practice, however, we do not begin 
literally with a given group and follow them all 
continuously until death before calculating sur- 
vival rates. In a body of actual data, the group 
considered will generally contain persons who 
were treated at different times, so that different 
persons will have been observed for different 
lengths of time. On the closing date of the study, 
some will be known to be dead, others will be 
known to be alive, and some will have been lost 
to follow-up and it will not be known whether 
they are alive or dead. 

To illustrate the approach to dealing with this 
type of situation let us consider, in detail, a mod- 
erately small series of patients. Table 1 lists 50 
patients with melanoma of the skin treated in 
one hospital during the 15-year period October 
1952 to June 1967. The survival experience of 
these patients is to be assessed on the basis of 
information available through the end of 1969, 
that is, the nominal closing date of the study is 
Dec. 31, 1969. For each patient, the list provides 
the following basic information: 

1. Sex 

2. Age at initiation of treatment 

3. Date treatment started (month and year) 

4. Date of last contact (month and year) 

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

6. Presence of melanoma at date of last con- 
tact (yes or no) 

Patients are listed consecutively by date of 
first treatment. 



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

In this set of data there were contacts with 
patients during 1969, but these contacts oc- 
curred during different months of the year. We 
know that all patients last contacted in 1969 
were alive on Dec. 31, 1968, but we do not know 
whether they were all alive at the end of 1969. 
Thus, we will designate Dec. 31, 1968, as the 
ef fect ive c los ing date of the study. Con- 
sequently, all patients first treated on Jan. 1, 
1964, or later were not at risk of dying for at least 
5 years as of the closing date. This means that 20 
of the 50 patients (numbers 31 to 50) must be 
excluded from the calculation by the direct 
method. 

Examining the entries in the "vital status" col- 
umn in Table 1 for the 30 patients at risk for at 
least 5 years, we find that 16 patients were alive 
at last contact and 14 had died before December 
1968. However, patient 2, although known to 
have died in January 1960, had been alive on his 
fifth anniversary. Therefore we have 17 of the 30 
patients alive 5 years after their respective dates 
of first treatment and, thus, the 5-year survival 
rate is 57O/0. 

Calculation by  the Actuarial Method. - The 
direct method for calculating a survival rate does 
not use all the information available. For example, 
we know that patient 31 died in the fourth year after 
treatment was started and that patient 32 lived for 
more than 4 years. Such information should be 
useful, but we were unable to use it under the rules 
of the direct method because the patients were 
diagnosed after December 1963. 

The actuarial, or life-table, method provides a 
means for using all follow-up information ac- 
cumulated up to the closing date of the study. 
The actuarial method has the further advantage 
of providing information on the survival pattern, 
that is, the manner in which the patient group 
was depleted during the total period of observa- 
tion. 

The procedures described here are designed 
for the individual investigator who wants to 
analyze carefully the survival experience of a 

small series of patients - in this illustration, 50 
patients. However, the same underlying meth- 
odology is used in analyzing large series with 7 
electronic computers. 

Patient Data Card. - To facilitate sorting and 
counting it is advisable to prepare a data card on 
each patient, such as the one shown in Figure 1. 
The upper part (above the double line) provides 
for the following items of basic descriptive in- 
formation: 

1. Name: a case number, in addition to the 
name, may be useful for identification 

2. Age: completed years of age at time of ini- 
tiation of treatment 

3. Race and sex 

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

5. Follow-up year of last observation (e.g., pa- 
tient 2 died in the sixth year of observation, 
.e . ,  5 years 6 months after initiation of 
treatment) 

6. Vital status and presence of disease: infor- 
mation on presence or absence of cancer at ^ time of death is highly desirable 

7. Diagnostic: site of the tumor, h 
type, and stage of disease 

8. Treatment: brief summary 

Observed Survival Rate. - The I 

stolog 

fe-tab 
method for calculating a survival rate, using all 
the follow-up information available on the 50 pa- 
tients under study, is illustrated in Table 2. There 
are six steps necessary in preparing such a ta- 
ble: 
1. The patient data cards are tallied for vital 

status and follow-up year of last observation 
(columns 3 and 4). The sum of the entries in 
columns 3 and 4 must equal the total number 
of patients. Note that the 17 patients alive at 
the beginning of the last interval of observa- 
tion in column 2 (6 years and over) were also 
entered in column 4 (number last seen alive 
during year). 

2. The number of patients alive at the beginning 
of each year is entered in column 2 and is 
obtained by successive subtraction. Thus, of 
50 patients alive at start of treatment, that is, 



Table 1. - Listing of 50 White Patients With Melanoma of the Skin 

Date Last contact 
patient treatment Vital Melanoma Follow-up 
number Sex Age started Date status* present? (years) 

Oct. 1952 
Jul. 1954 
Mar. 1955 
Jun. 1955 
Sep. 1955 
Oct. 1955 
Apr. 1956 
Jan. 1957 
Dec. 1958 
Jan. 1959 
Apr. 1959 
Sep. 1959 
Feb. 1960 
Feb. 1960 

Jun. 1961 
Jul. 1961 
Oct. 1961 
Mar. 1962 
Apr. 1962 
Apr. 1962 
Oct. 1962 
Dec. 1962 
Jan. 1963 
Jan. 1963 
Apr. 1963 
Jul. 1963 
Sep. 1963 
Nov. 1963 
Nov. 1963 
Dec. 1963 
Mar. 1964 
Jul. 1964 
Sep. 1964 
Mar. 1965 
Apr. 1965 
Apr. 1965 
Jun. 1965 
Jan. 1966 
Apr. 1966 
May 1966 
Jul. 1966 
Sep. 1966 
Sep. 1966 
Oct. 1966 
Jan. 1967 
Jan. 1967 
Apr. 1967 
Apr. 1967 
May 1967 

Nov. 1952 
Jan. 1960 
Apr. 1955 
Jul. 1956 
Oct. 1969 
Aug. 1956 
Feb. 1959 
Jan. 1957 
Oct. 1969 
Nov. 1969 
Apr. 1969 
Aug. 1969 
May 1960 
Nov. 1968 

Aug. 1961 
Dec. 1969 
Nov. 1969 
Jun. 1969 
Jul. 1969 
Oct. 1969 
Jun. 1963 
Feb. 1963 
Jan. 1964 
Oct. 1965 
Feb. 1969 
Feb. 1969 
Nov. 1969 
Feb. 1969 
Apr. 1969 
Sep. 1969 
Aug. 1967 
Apr. 1969 
Jun. 1969 
Dec. 1969 
Jul. 1965 
Oct. 1 969 
Feb. 1969 
Nov. 1969 
Nov. 1969 
Jul. 1969 
Nov. 1969 
Sep. 1967 
Dec. 1967 
Apr. 1968 
Aug. 1969 
Oct. 1 969 
Jul. 1969 
Jul. 1969 
Dec. 1968 

Yes 
No t  
Yes 
Yes 
No 
Yes 
Yes 
Yes 
No 
Yes 
No 
No 
Not  
No 

Yes 
No 
No 
No 
No 
No 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
No 
No 
No 
No 
Yes 
No 
Yes 
No 
Yes 
Yes 
No 
No 
No 
No 
No 
No t  
Yes 
Not  
No 
No 
No 
Yes 
Yes 

50 F 21 ~ u n .  1967 Mar. 1969 . - No 2 
A ,  Alive; D, Dead. 
fDied of intercurrent disease. ^ 



John Doe 42 W M --- July 1954 
(Name) (Age) (Race) (Sex) (Date Treatment Started) 

January 1960 6 Dead No 
-- pp 

(Date of Last Contact) (Follow-Up Year) (Vital Status) (Melanoma Present) 

Right Forearm Melanoma Localized Surgery 

(Site) (TY pe (Stage) (Treatment) 

Interval of Age at Year of Expected Survival 
Observation Entry Entry Probability 

0-5 42 1954 0.979 

Fig. 1. Data card: patient 2, Table 1. 

at the beginning of the first year of observa- 
tion, 9 died during the first year and 41 were 
alive at the beginning of the second year. 

3. The "effective number exposed to risk of dy- 
ing" (column 5) is based on the assumption 
that patients last seen alive during any year of 
follow-up were, on the average, observed for 
one-half of that year. Thus, for the third year 
the "effective number" is 34 - (112 x 4) = 32.0, 
and for the fourth year it is 28 - (112 x 5) = 
25.5. 

4. The proportion dying during any year (col- 
umn 6) is found by dividing the entry in col- 
umn 3 by the entry in column 5.  Thus, for the 
first year, the proportion dying is 9 + 50.0 = 
0.180 and for the second year it is 6 - 40.5 = 
0.1 48. 

5. The proportion surviving the year (column 7), 
that is, the observed annual survival rate, is 
obtained by subtracting the proportion dying 
(column 6) from 1 (1.000). 

6. The proportion surviving from first treatment 
to the end of each year (column 8), that is, the 
observed cumulative survival rate, is the 
product of the annual survival rates for the 

given year and all preceding years. For exam- 
ple, for the fifth year the proportion 0.567 is 
the product of all entries in column 7 from the 
first through the fifth years. 

The 5-year survival rate calculated by the life- 
table method is 0.567 or 57% In this instance, 
the calculation obtained by using the informa- 
tion available on all 50 patients agrees with the 
rate based on the 30 patients eligible for inclu- 
sion in the calculation by the direct method. 
Such close agreement by the two methods will 
usually not occur when some patients have to be 
excluded from the calculation of a survival rate 
by the direct method. In such instances, the life- 
table method is more reliable because it is based 
on more information. 

One advantage of the life-table method is that 
it provides information about changes in the risk 
of dying in successive intervals of observation. 
Thus, we see from column 6 that the proportion 
of patients dying in each of the first 4 years after 
treatment decreased from 18% in the first year to 
4% in the fourth. (The increase to 10% in the fifth 
year may be due to chance, since we are dealing 
here with small numbers - only 22 patients were 
alive at the beginning of the fifth year.) 

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

No. alive at 
Year of last beginning 
observation of year 

(1 (2 
1 50 
2 41 
3 34 
4 28 
5 22 

26 17 
Total 

No. dying 
during 

year 
(3) 
9 
6 
2 
1 
2 

No. last 
seen alive 

during year 
(4) 

Effective no. 
exposed to 
risk of dying 

(5) 
50.0 
40.5 
32.0 
25.5 
20.5 

Proportion 
dying during 

year 
(6) 

0.1 80 
0.148 
0.063 
0.039 
0.098 

Proportion 
surviving 

year 
(7) 

0.820 
0.852 
0.937 
0.961 
0.902 

. . . 

Proportion surviving 
from first treatment 

to end of year 
(8) 

0.820 
0.699 
0.655 
0.629 
0.567 



^ Melanoma (2,862pt l 
s, 

sÃ 
Â¥s 

Â¥^ 
.̂. \ -- --  

'.. \. 
. Colon ( 19,46 1 ^. ̂

Ãˆ -. -. -. 

Years after treatment 

Fig. 2. Survival curves for patients with melanoma, 
colon cancer, and lung cancer: arithmetic scale. (Data 
from End Results Group: End Results in Cancer: Re- 
port No. 4 [DHEW publication NIH 73-2721. Bethesda, 
National Cancer Institute, 1972.) 

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

The same set of survival rates was plotted in 
Figure 3 using a logarithmic scale, which pro- 
vides a pictorial representation of changes in the 
rate at which patients are dying - a steep slope 
indicates a high rate, a shallow slope indicates a 
low rate. For each disease group, the death rate 
slowed appreciably after the third year; the slope 
of each curve becomes shallower. However, it is 
clear from Figure 3 that patients with lung 
cancer were dying at a greater rate from the third 
through the tenth years than patients with 
cancer of the colon or with melanomas. In con- 
trast, examination of Figure 2 might lead one to 
the erroneous conclusion that beyond the third 
year, lung cancer patients died at a lower rate. 
This is because Figure 2 portrays absolute 
changes, while Figure 3 provides a true picture 
of relative changes. 

Adjusted Survival Rate. - The observed sur- 
vival rate described above accounts for all 
deaths, regardless of cause:While this is a true 
reflection of total mortality in the patient group, 
we are frequently interested in describing mor- 
tality attributable to the disease under study. Ex- 
amination of Table 1 reveals that in four in- 
stances melanoma was not present at time of 
death (patients 2, 13, 42, and 44). Three of these 
deaths occurred within the first 5 years of 
follow-up and thus influenced the 5-year survival 
rate calculated in Table 2. 

Whenever reliable information on cause of 
death is available, an adjustment can be made 
for deaths due to causes other than the disease 
under study. The procedure is shown in Table 3. 
Observed deaths are recorded as "with disease" 
(column 3a) or "without disease" (column 3b). 
Patients who died "without disease" are treated 
in the same manner as patients "last seen alive 
during year" (column 4), that is, both groups are 
withdrawn from the risk of dying f rom 
melanoma. Thus, "the effective number exposed 
to risk of dying" (from melanoma) in the second 
year of observation is equal to 41 - (112 [2 + I ] )  = 
39.5. 

-- Melanoma (2,862 pt I - - --- 

I- \ Colon l l0 ,461 pt 

Lung 122,585pt l 1 1  

Years after treatment 
Fig. 3. Survival curves for patients with melanoma, 
colon cancer, and lung cancer: logarithmic scale. 
(Data from End Results Group: End Results in Cancer: 
Report No. 4 [DHEW Publ icat ion NIH 73-2721. 
Bethesda, National Cancer Institute, 1972.) 



Table 3. - Calculation of Adjusted Survival Rate 

No. dying 
during year - - 

No. alive at No. last Effective no. Proportion Proportion Cumulative 
Year of last beginning With Without seen alive exposed to dying during surviving to proportion 
observation of year disease disease during year risk of dying year end of year surviving 

(1 (2) (3a) (3b) (4) (5) (6) (7) (8) 
- - - - - 

1 50 8 1 0 49.5 0.162 0.838 0.838 
2 4 1 4 2 1 39.5 0.101 0.899 0.754 
3 34 2 0 4 32 .O 0.063 0.937 0.706 
4 28 1 0 5 25.5 0.039 0.961 0.679 
5 22 2 0 3 20.5 0.098 0.902 0.61 3 

2 6  17 ... ... - - 17 

Total 17 3 30 

The 5-year adjusted survival rate is 61% com- 
pared to an observed rate of 57% The adjusted 
rate indicates that 61% of patients with 
melanoma escaped the risk of death from the 
diseasewithin 5 years of treatment. 

Use of the adjusted rate is particularly impor- 
tant in comparing patient groups that may differ 
with respect to factors such as sex, age, race, 
and socioeconomic status. Of the 50 patients 
listed in Table 1, 24 are males and 26 females. 
The observed survival curves are plotted in the 
upper part of Figure 4. There is a large gap be- 
tween the curves for the two sexes. However, 3 
of the 12 males who died during the first 5 years 
of observation had no evidence of melanoma at 
time of death. In contrast, melanoma was pres- 
ent at time of death in all eight females who died. 
The effect of the adjustment for cause of death is 
shown in the lower portion of Figure 4. The sur- 
vival curve for males is still below the curve for 
females, but the gap has been narrowed. The 
5-year adjusted survival rate is 58% for males 
and 65% for females. The corresponding ob- 
served rates are 48% and 65%, a much larger 
difference. 

Relative Survival Rate. - Information on 
cause of death is sometimes unavailable or unre- 
liable. Under such circumstances, it is not possi- 
ble to compute an adjusted survival rate. How- 
ever, it is possible to account for differences 
among patient groups in "normal mortality ex- 
pectation," that is, 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, age, and 
calendar period of observation. 

Table 4 provides 5-year "normal" survival 
probabilities for white males and females in the 
United States, based on mortality experience in 
calendar years 1950, 1955, 1960, and 1965. The 
appropriate probability, depending on the sex 
and age of the patient and the calendar year of 
entry to observation, is taken from this table and 
entered in the lower portion of the patient data 
card (Fig. 1). Thus, for example, for patient 2 
(Table I ) ,  who is a 42-year-old man with a 1954 
date of entry, the 5-year expected survival prob- 
ability is 0.979. For patient 17, a 31-year-old 
woman who entered observation in 1961, the 
expected probability is 0.995. Thus, for the 
hypothetical group of patients in Table 1, the 

Observed survival  r a t e s  

\ - - - - - 'S. Females ( 2 6 p t  l 
'S. 

'Ã̂  

\ Males  1 2 4 p t l  

n =, Adjusted survival  r a t e s  

M a l e s  ( 2 4 p t )  

Years  a f te r  t rea tment  
Fig. 4. Comparison of survival curves (logarithmic 
scale) for males and females with melanoma: ob- 
served and adjusted survival rates. 
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Table 4. - Five-Year Survival Probabilities for U.S. Whites: 1950, 1955, 1960, and 1965 

Age in years Male Female 
(inclusive 1950 1955 1 960 1965 1950 1955 1960 1965 

range) (1 948-1 952) (1 953-1 957) (1 958-1 962) (1 963-1 967) (1 948-1 952) (1 953-1 957) (1958-1 962) (1 963-1 967) 

< 1 0.964 0.969 0.970 0.972 0.972 0.976 0.977 0.979 
1 and 2 0.995 0.996 0.996 0.996 0.996 0.997 0.997 0.997 
5 (3-7) 0.997 0.997 0.998 0.998 0.998 0.998 0.998 0.998 
10 (8-1 2) 0.997 0.997 0.997 0.998 0.998 0.998 0.999 0.999 
15 (13-17) 0,993 0.994 0.994 0.994 0.997 0.997 0.998 0.998 
20 (1 8-22) 0.991 0.991 0.992 0.991 0.996 0.997 0.997 0.997 
25 (23-27) 0.992 0.992 0.992 0.992 0.996 0.996 0.996 0.997 
30 (28-32) 0.991 0.991 0.991 0.991 0.994 0.995 0.995 0.995 
35 (33-37) 0.986 0.987 0.988 0.987 0.991 0.992 0.993 0.993 
40 (38-42) 0.978 0.979 0.980 0.980 0.987 0.988 0.988 0.988 
45 (43-47) 0.963 0.965 0.966 0.966 0.980 0.982 0.982 0.982 
50 (48-52) 0.942 0.944 0.943 0.944 0.969 0.972 0.972 0.972 
55 (53-57) 0.91 2 0.91 6 0.91 5 0.91 3 0.953 0.959 0.960 0.959 
60 (58-62) 0.869 0.873 0.872 0.873 0.925 0.934 0.937 0.939 
65 (63-67) 0.81 4 0.81 5 0.81 5 0.81 3 0.883 0.890 0.900 0.901 
70 (68-72) 0.741 0.746 0.745 0.741 0.81 6 0.832 0.841 0.846 
75 (73-77) 0.633 0.642 0.650 0.649 0.727 0.746 0.754 0.708 
80 (78-82) 0.499 0.504 0.509 0.520 0.558 0.580 0.592 0.61 1 
Â¥ 85 0.350 0.349 0.349 0.350 0.406 0.394 0.400 0.405 

Source: National Center for Health Statistics. 

average expected 5-year survival probability is 
the sum of the individual probabilities (46.257) 
divided by the number of patients (50) and 
equals 0.92. The ratio of the observed (57%) to 
the expected survival rate'(92%) is 62%. This is 
the relative rate and in this instance is almost 
identical with the adjusted rate. 

While, in this illustration, 5-year results were 
used to depict the relative survival rate calcula- 
tion, it is conventional to calculate relative survi- 
val rates for each interval and cumulatively for 
successive follow-up intervals. For the more de- 
tailed analysis, one must consult more extensive 
expected rate tables and more explicit method- 
ology (see reference 6). 

In Figure 5, comparison is made between the 
survival curves based on the observed, adjusted, 
and relative rates. It can be seen that the values 
along the adjusted and relative survival curves 
are not always nearly identical. In practice, if the 
series is not too small and the patients are 
roughly representative of the population of the 
United States (taking race, sex, and age into ac- 
count), the relative survival rate provides a useful 
estimate of the probability of escaping the risk of 
dying from the specific disease under study. 
However, if reliable information on cause of 
death is available, it is preferable to use the ad- 
justed rate. This is particularly true if the series is 
small or if the patients are largely drawn from a 
part icular socioeconomic segment of the 
population. 

In reporting on patient survival, the specific 
method used in calculating the rates must be 
specified. The different types of rates described 
above are all useful, but rates computed by dif- 
ferent methods are not directly comparable with 
each other. Thus, in comparing the survival of 
different patient groups, rates must be com- 
puted by the same method. 

Standard Error of a Survival Rate 
A survival rate describes the experience of the 

specific group of patients from which it is com- 

Observed survival rates 

Relative survival rates 

I - --  Adjusted survival rates 

Fig. 5. Comparison of survival curves based on ob- 
served, adjusted, and relative rates ( logar i thmic 
scale). 



puted. These results are frequently used to gen- 
eralize to a larger popuiation or universe. The 
existence of universal values is postulated and 
these values are estimated from the group under 
study, which thus represents a sample from the 
larger population. If a survival rate were calcu- 
lated from a second sample taken from the same 
universe, it is unlikely that the results would be 
exactly the same. The difference between the 
two results is called the sampling variation 
(chance variation or sampling error). The stan- 
dard error is a measure of the extent to which 
sampling variation influences the computed sur- 
vival rate. In repeated observations, under the 
same conditions, the true or population survival 
rate will lie within the range of two standard 
errors on either side of the computed rate about 
95 times in 100. This range is called the 95% 
confidence Interval. 

When the observed survival rate has been 
computed by the direct method, the standard 
error i6 computed from the formula 

where "p" is the survival rate and "n" is the 
number of patients exposed to risk of death. In 
the illustration of the direct method, a 5-year 
survival rate of 57% was obtained based on the 
experience of 30 patients (17 + 30 = 0.567). 
Thus, the standard error is equal to 0.090 (square 
root of [0.567 x 0.433 + 301). To obtain the 95% 
confidence interval, twice the standard error 
(18%) Is subtracted from and added to the survi- 
val rate. This means that the chances are about 
95 in 100 that the true 5-year rate is between 39% 
and 75% for our example. 

Standard Error of the Actuarial Survival Rate. 
- In order to calculate the standard error of the 
&year survival rate when the actuarial method is 
used (see references 2, 10, 12), two columns of 
figures may be added to Table 2 as shown in 
Table 5. The first additional column (column 9) is 
obtained by subtracting the values in column 3 
from the values in column 5 of Table 2. The last 
calump needed (column 10) is obtained by divid- 
ing the entries in column 6 by the corresponding 
figures in column 9. The sum of the figures in 
column 10 is also entered into the table and in 
this example equals 0.01 76. 

The standard error of the 5-year survival rate 
by the actuarial method is the calculated 5-year 
survival rate multiplied by the square root of the 

total of the entries in column 10 of Table 5, that 
is, 0.567 -= 0.075. The approximate 95% 
confidence interval for the population &year 

direct method, by adding and subtracting two 
survival rate is found, as shown earlier for the . 

times the standard error to and from the &year 
survival rate that has been calculated, that Is, 
0.567 plus and minus (2 x 0.075), which gives an 
interval from 0.42 to 0.72. 

If the above computations seem to be too in- 
volved, an approximation to the standard error 
of the actuarial survival rate may be quickly ob- 
tained from published tables prepared by Ederer 
(see reference 5). 

It is noteworthy that the standard error of the 
survival rate obtained by the actuarial method is 
smaller than the standard error of the survival 
rate calculated by the direct method (0.076 vs. 
0.090). This difference reflects the advantage in 
terms of statistical reliability of using all avail- 
able information, that is, information on patients 
under observation for less than 5 years. The 
issue is discussed in detail in reference 2. 

Standard Error of Relative Survival Rate. - 
The standard error of the relative survival rate is 
easily obtained by dividing the standard error of 
the observed survival rate (obtained by either the 
direct or actuarial method) by the expected sur- 
vival rate. Thus from the actuarial method the 
5-year survival rate is 57% and the expected sur- 
vival rate is 92% with a resulting relative survival 
rate of 62%. The standard error of the observed 
survivai rate 1s 0.075. 

In this example the standard error of the 5-year 
relative survival rate is: 

Standard Error of Observed Rate 0.075 0.082 
Expected Survival Rate - 0.920.- 

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

Comparison of Survival Rates in Two Patient 
Groups. - In comparing survival rates of two 
patient groups, the statistical significance of the 
observed difference is of interest. The essential 
question is: What is the probability that the ob- 
served difference may have occurred by 
chance? The standard error of the survival rate 
provides a simple means for appraising this 



Table 5. - Calculation of Standard Error of Survival Rate by Actuarial (Life-Table) Method 

Year of 
last 

observa- 
tion 

Total 

No. alive 
at 

beginning 
of year 

(2) 
50 
41 
34 
28 
22 
17 

No. dying No. last 
during seen 
year alive 

during 
year 

Effective 
no. 

exposed 
to risk of 

dying 

(5) 
50.0 
40.5 
32.0 
25.5 
20.5 

... 

Proportion 
dying 
during 
year 

(6) 
0.180 
0.148 
0.063 
0.039 
0.098 

... 

Proport ion 
surviving 

year 

Proportion 
surviving 
from first 
treatment 
to end of 

year 
(8) 

0.820 
0.699 
0.655 
0.629 
0.567 

. . . 

Entry (5) Entry (6) 
minus divided 

entry (3) by 
entry (9) 

Standard Error of 5-Year Survival Rate = 5-Year Survival Rate x VTotal of Column (10) 

= 0.567 x V0.0177 = 0.567 x 0.1 330 = 0.075 

question. If the 95% confidence intervals of two 
survival rates do not overlap, the observed dif- 
ference would be customarily considered as 
statistically significant, that is, unlikely to be due 
to chance. 

Standard statistical texts describe the z-test, 
which provides a numeric estimate of the prob- 
ability that the observed difference occurred by 
chance. The statistic z is calculated by the 
formula: 

p i  is the survival 
p2 is the survival 

L 
(SE2)* in which 

rate for group 1, 
rate for group 2, 

p i  - p2 is the absolute value of the difference, 

SEI is the standard error of p i ,  and 

SE2 is the standard error of pa. 

If z 5s 1.96, the probability that the observed 
difference occurred by chance is as 5%. If z 

2.56, the probability is ss 1%. 

For more precise and more refined methods for 
testing the statistical significance of observed 
differences in the survival experience of two pa- 
tient groups see references 3, 4, 7, 9, 11. 
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PART II. STAGING OF CANCER AT SPECIFIC 
ANATOMIC SITES 



STAGING OF CANCER AT 
HEAD AND NECK SITES 

ORAL CAVITY, PHARYNX, LARYNX, 
and PARANASAL SINUSES* 

Cancers of the head and neck occur on all 
lining membranes of the upper aerodigestive 
tract. The "T" classifications indicating the ex- 
tent of the primary tumor are generally similar 
but differ in specific details for each site because 
of anatomic considerations. The "N" classifica- 
tion for cervical lymph node metastasis is uni- 
form for all head and neck sites. The staging 
systems presented in this chapter are all clini- 
cal-diagnostic staging, based on the best possi- 
ble estimate of the extent of disease before 
treatment. Although surgical-evaluative classifi- 
cations and pathologic classifications are possi- 
ble, they are of less practical importance in the 
management of these tumors. However, when 
surgical treatment is carried out, cancer of the 
head and neck can be staged during these time 
periods of management utilizing all information 
available. 

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

ORAL CAVITY 

1.0 ANATOMY 

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

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

'Note: Definitions of T and M vary somewhat from 
those published by the UICC for lip, oral cavity, 
oropharynx, nasopharynx, hypopharynx, and larynx 
for trial periods ending in 1977 or earlier. 

Buccal Mucosa - This includes all the 
membrane 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 pterygo- 
mandibular raphe. 

Lower Alveolar Ridge - This ridge in- 
cludes the alveolar process of the man- 
dible and its covering mucosa, which ex- 
tends from the line of attachment of mu- 
cosa in the buccal gutter 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 - The upper ridge 
is the alveolar process of the maxilla and 
its covering mucosa, which extends 
from the line of attachment of mucosa in 
the upper gingival buccal gutter to the 
junction of the hard palate. Its posterior 
margin is the upper end of the 
pterygopalatine arch. 

Retromolar Gingiva (Retromolar Tri- 
gone) - This is the attached mucosa 
overlying the ascending ramus of the 
mandible from the level of the posterior 
surface of the last molar tooth to the 
apex superiorly, adjacent to the tuberos- 
ity of the maxilla. 

Floor of the Mouth - This is a semilunar 
space over the mylohyoid and hyoglos- 
sus muscles, extending from the inner 
surface of the lower alveolar ridge to the 
undersurface of the tongue. Its posterior 
boundary is the base of the anterior pillar 
of the tonsil. It is divided into two sides 
by the frenulum of the tongue and con- 
tains the ostia of the submaxillary and 
sublingual salivary glands. 

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

Anterior Two-Thirds of the Tongue (Oral 
Tongue) -This is a freely mobile portion 
of the tongue which extends anteriorly 
from the line of circumvallate papillae to 



the undersurface of the tongue at the 
junction of the floor of the mouth. It is 
composed of four areas: the tip. the lat- 
eral borders, the dorsum, and the under- 
surface (nonvil lous surface of the 
tongue). 

1.2 Nodal Stations: The main routes of 
drainage are into the first station nodes, 
which are the jugulodigastric, jugulo- 
omoh yoid, upper deep cervical, lower 
deep cervical, and su bmaxillary and 
submental lymph nodes. Some primary 
sites drain bilaterally. Second station 
nodes include parotid lymph nodes. 

1.3 Metastatic Sites: Distant spread to the 
lungs is common; skeletal or hepatic 
metastases occur less often. Mediastinal 
lymph node metastases are considered 
distant metastases. 

2.0 RULES FOR CLASSIFICATION 

Clinical-Diagnostic Staging: The as- 
sessment of the primary tumor is based 
upon inspection and palpation of the 
oral cavity and neck. Additional studies 
may include plain, tomographic, and 
contrast roentgenograms, particularly 
evaluating bone invasion of the mandi- 
ble or upper alveolus. Examinations for 
distant metastases include chest film, 
blood chemistries, blood count, and 
other routine studies as indicated. 

Surgical-Evaluative Staging: Confirma- 
tion of the extent of disease is made by 
biopsy of suspected mucosal or sub- 
mucosal spread, aspiration, or open 
biopsy of suspicious nodes. Biopsy of 
suspected distant metastasis is desirable 
but not required. 

Postsurgical Treatment-Pathologic Stag- 
ing: Complete resection of primary sites 
and radical nodal dissections allow for 
the use of this designation. Specimens 
that are resected after radiation andtor 
chemotherapy need to be especially 
noted. 

Retreatment Staging: Uti l ization of 
available procedures noted above is re- 
quired, particularly confirmation by 
biopsy since previous treatment by 
surgery or irradiation leads to scarring 

and induration. A reevaluation for dis- 
tant metastases is important as well as T 
and N classifications. '-N 

3.0 TNM CLASSIFICATION 

Primary Tumor (T) 

TX No available information on primary 
tumor 

TO No evidence of primary tumor 

TIS Carcinoma in situ 

T I  Greatest diameter of primary tumor 
less than 2 cm 

T2 Greatest diameter of primary tumor 
2 to 4 cm 

T3 Greatest diameter of primary tumor 
more than 4 cm 

T4 Massive tumor greater than 4 cm in 
diameter with deep invasion to in- 
volve antrum, pterygoid muscles, 
root of tongue, or skin of neck 

Nodal Involvement (N) 

Cervical Node Classification - The fol- 
lowing regional node classification is 
applicable to all malignant head and 
neck tumors. In clinical evaluation, the 
actual size of the nodal mass should be 
measured and al lowance should be 
made for intervening soft tissues. It is 
recognized that most masses over 3 cm 
in diameter are not single nodes, but are 
confluent nodes or tumor in soft tissues 
of the neck. There are three stages of 
clinically positive nodes: N1, N2, and N3. 
The use of subgroups a, b, and c is not 
required, but is recommended. Midline 
nodes are considered as homolateral 
nodes. 

NX Nodes cannot be assessed 

NO No clinically positive nodes 

N1 Single clinically positive 
lateral node less than 3 
d iameter 

homo- 
cm in 



N2 Single clinically positive homo- 
lateral node 3 to 6 cm in diame- 
ter or multiple clinically positive 
homolateral nodes, none over 6 
cm in diameter 

N2a Single clinically positive homo- 
lateral node 3 to 6 cm in diame- 
ter 

N2b Multiple clinically positive ho- 
molateral nodes, none over 6 cm 
in diameter 

N3 Massive homolateral node(s), 
bilateral nodes, or contralateral 
node(s) 

N3a Clinically positive homolateral 
node(s), none over 6 cm in di- 
ameter 

\ 

N3b Bilateral cl inical ly posit ive 
nodes (in this situation, each 
side of the neck should be 
staged separately; that is, N3b: 
right, N2a; left, N1) 

N3c Contralateral clinically positive 
node(s) only ^ 

3.3 Distant Metastasis (M) 

MX Not assessed 

MO No (known) distant metastasis 

M I  Distant metastasis present 
Specify 

Specify sites according to the fol- 
lowing notations: 

Pulmonary - PUL 
Osseous - OSS 
Hepatic - HEP 

Brain - BRA 
Lymph Nodes - LYM 
Bone Marrow - MAR 

Pleura - PLE 
Skin - SKI 
Eye - EYE 

Other - OTH 

4.0 POSTSURGICAL TREATMENT RESIDUAL 
TUMOR (R) 

RO No residual tumor 

R1 Microscopic residual tumor 

R2 Macroscopic residual tumor 
Specify 

5.0 STAGE GROUPING 

Stage I T I  NO MO 

Stage II T2 NO MO 

Stage Ill T3 NO MO 
T I  or T2 or T3, N1, MO 

Stage IV T4, NO or N1, MO 
Any TI N2 or N3, MO 
Any T, Any N, M1 

6.0 HISTOPATHOLOGY 

6.1 The predominant cancer is squamous 
cell carcinoma; pathologic diagnosis is 
required to utilize this classification. 
Tumor grading is recommended utilizing 
Broders' classification. Other tumors of 
glandular epithelium, odontogenic ap- 
paratus origin, lymphoid tissue, soft tis- 
sue, and bone and cartilage origin re- 
quire special consideration and are not 
to be included. Reference to the WHO 
nomenclature is recommended. 

6.2 Tumor Grade (G) 

G1 Wel l-differentiated 

G2 Moderately well-differentiated 

G3-G4 Poorly to  very poor ly differ- 
entiated 

Use whichever indicator is most 
appropriate ( term or G + 
number) 



DATA FORM FOR CANCER STAGING 

Patient Identification Institutional Identification r Name Hospital or Clinic 
Address Add ress 
Hospital or Clinic Number 
Age ___ Sex ___ Race -- 

ONCOLOGY RECORD 

Anatomic Site of Cancer Histologic Cell Type 
Grade 

Time of Classification* cTNM _____ sTNM _____ pTNM rTNM _____ aTNM - 
Date of Classification 

SITE-SPECIFIC INFORMATION - ORAL CAVITY 
Status Before Treatment Anywhere 

Site of origin Site(s) also 
Location of Tumor (check one) involved 

Lips: Upper 
Lower 

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

Lower 
Retromolar trigone 

Size of Tumor 
<2 cm ___ 2-4 cm ___ >4cm ___ T- 

Characteristics of Tumor 
Exophytic 
Superficial 
Moderately infiltrating 
Deeply infiltrating 
Ulcerated 
Extends to or overlies bone 
Gross erosion of bone 
Radiographic destruction of bone 

Involvement of Neighboring 
Regions 

Tonsillar pillar or soft palate 
Nasal cavity or antrum 
Nasopharynx 
Pterygoid muscles 
Soft tissues or skin of neck 

Regional Lymph Nodes (check one only) 
NO N3a 
N1 N3b 
N2a N3c 
N2 b 
If bilateral nodes present, stage each side separately: 

Right Left 
Distant Metastasis 

MX MO _____ M I  _____ Specify - 
Classification 

T N M 
Stage 
Residual Tumor 

R -  
Host - Performance Status (H) 
H- Scale used: AJC Zu brod Karnofsky 
cTNM,  clinical-diagnostic; sTNM, surgical-evaluative; pTNM, postsurgical 
treatment-pathologic, rTNM, retreatment; aTNM, autopsy. 



DEFINITIONS 
TNM CLASSIFICATION 

Primary Tumor (T) 
TX Tumor that cannot be assessed by rules 
TO No evidence of primary tumor 
TIS Carcinoma in situ 
T I  Tumor 2 cm or less in greatest diameter 
T2 Tumor greater than 2 cm but not greater than 4 cm in greatest diameter 
T3 Tumor greater than 4 cm in greatest diameter 
T4 Massive tumor greater than 4 cm in diameter with deep invasion to  involve antrum, 

pterygoid muscles, root of tongue, or skin of neck 
Nodal Involvement (N) 

NX Nodes cannot be assessed 
NO No clinically positive node 
N1 Single clinically positive homolateral node less than 3 cm in diameter 
N2 Single clinically positive homolateral node 3 to 6 cm in diameter or multiple clinically positive 

homolateral nodes, none over 6 cm in diameter 
N2a: Single clinically positive homolateral node, 3 to 6 cm in diameter 
N2b: Multiple clinically positive homolateral nodes, none over 6 cm in diameter 

N3 Massive homolateral node(s), bilateral nodes, or contralateral node(s) 
N3a Clinically positive homolateral node(s), none over 6 cm in diameter 
N3b Bilateral clinically positive nodes (in this situation, each side of the neck should be staged 

separately; that is, N3b: right, N2a; left, N1) 
N3c Contralateral clinically positive node(s) only 

Distant Metastasis (M) 
MX Not assessed 
MO No (known) distant metastasis 
M I  Distant metastasis present 

Specify 
Specify sites according to  the following notations: 

Pulmonary - PUL Bone Marrow - MAR 
Osseous - OSS Pleura - PLE 
Hepatic - HEP Skin - SKI 

Brain - BRA Eye - EYE 
Lymph Nodes - LYM Other - OTH 

HISTOPATHOLOGY 
Predominant cancer is squamous cell carcinoma 

GRADE 
Well-differentiated, moderately well-differentiated, poorly to very poorly differentiated, or numbers 1,2, 3-4 

STAGE GROUPING 
Stage I T I  NO MO 
Stage I1 T2 NO MO 
Stage Ill T3 NO MO 

T1 or T2 or T3, N1, MO 
Stage IV T4, NO or N1, MO 

Any T. N2 or N3, MO 
Any T, Any N, M I  

Residual Tumor (R) 
RO No residual tumor 
R1 Microscopic residual tumor 
R2 Macroscopic residual tumor 

Specify 

HOST (H) - Performance Status of Host 
HO Normal activity 
H1 Symptomatic but ambulatory - cares for self 
H2 Ambulatory more than 5O0/0 of time - occasionally 

needs assistance 
H3 Ambulatory less than 50% of time - nursing 

care needed 
H4 Bedridden - may need hospitalization 

ECOG/ Karnofsky 
Zubrod scale scale (O/O) 

0 90-1 00 
1 70-80 
2 50-60 



PHARYNX REGION SITE 

1.0 ANATOMY 
Nasopharynx - Posterior superior wall (vault) 

- Lateral wall 

1 . I  Primary Site: The pharynx is divided into 
three regions: nasopharynx, orophar- 
ynx, and hypopharynx. Each region is 
subdivided into sites that are designated 
below : 

Nasopharynx - The anterior limit of the 
nasopharynx is the choana, through 
which it is continuous with the nasal cav- 
ity. Its roof is attached to the base of the 
skull and slopes downward to become 
cont inuous wi th  the posterior 
pharyngeal wall. The lateral wall is com- 
posed of the torus tubarius, the eusta- 
chian tube orifice, and that portion of the 
mucosa of the fossa of Rosenmueller ex- 
tending up to its apex and junction with 
the roof. The inferior l imit  of the 
nasopharynx is level with the plane of 
the hard palate. 

Oropharynx - The oropharynx extends 
from the plane of the hard palate, 
superiorly, to the plane of the hyoid 
bone, inferiorly, and is continuous with 
the oral cavity. The faucial arch includes 
both the surfaces of the entire soft palate 
and the uvula, the anterior border and 
base of the anterior tonsillar pillar, and 
the line of the circumvallate papillae. 
The base of the tongue extends from the 
line of the circumvallate papillae to the 
junction with the base of the epiglottis 
(the vallecula) and includes the pharyn- 
goepiglottic and glossoepiglottic folds. 
The lateral wall of the oropharynx is 
comprised largely of the tonsil and ton- 
sillar fossae. The posterior tonsillar pil- 
lar, the narrow lateral wall, and the pos- 
terior wall comprise the pharyngeal wall. 

Hypopharynx - The hypopharynx ex- 
tends from the plane of the hyoid bone, 
superiorly, to the plane of the lower bor- 
der of the cricoid cartilage inferiorly. It is 
made up of three distinct regions: the 
pyriform sinus, the posterior surface of 
the larynx (the postcricoid area), and the 
lower posterior pharyngeal wall. 

The division of the pharynx into three 
regions and the sites within each region 
are summarized in the following table: 

Oropharynx - Faucial arch including soft pal- 
ate. uvula, and anterior tonsil- 
lar pillar 

- Tonsillar fossa and tonsil 
- Base of tongue including glos- 

soepiglott ic and pharyn- 
goepiglottic folds 

- Pharyngeal wall including lat- 
eral and posterior walls and 
posterior tonsillar pillar 

Hypopharynx - Pyriform sinus 
- Postcricoid area 
- Posterior hypopharyngeal wall 

1.2 Nodal Stations: The main routes of 
drainage are into the first station nodes 
- jugulodigastric, jugulo-omohyoid, 
upper deep cervical, lower deep cervi- 
cal, and submaxillary and submental 
lymph nodes. Some primary sites drain 
bilaterally. There are additional first sta- 
tion nodes that include retropharyngeal 
and parapharyngeal lymph nodes. Sec- 
ond station nodes include parot id 
nodes. 

1.3 Metastatic Sites: Distant spread to lungs 
is common. Skeletal and other distant 
metastases occur less often. Mediastinal 
lymph node metastases are considered 
distant metastases. 

2.0 RULES FOR CLASSIFICATION 

Clinical-Diagnostic Staging: The as- 
sessment of the pharynx is based 
primarily upon inspection by indirect 
mirror examination and direct  
endoscopy. Palpation of sites (when 
feasible) and neck nodes is essential. 
Neurologic evaluation of all cranial 
nerves is required. Additional studies in- 
clude plain, tomographic, and contrast 
roentgenograms of the pharynx accord- 
ing to the site of interest. Examinations 
for distant metastases include chest 
film, blood chemistries, blood count, 
and other routine studies as indicated. 

2.2 Surgical-Evaluative Staging: Confirma- 
tion of the extent of disease by biopsy of 



suspected mucosal or submucosal 
spread, aspirations or open biopsy of 
suspicious nodes, and biopsy of sus- 
pected distant metastases is desirable, 
but not required. 

2.3 Postsurgical Treatment-Pathologic Stag- 
ing: Complete resection of primary sites 
and radical nodal dissections allow for 
the use of this designation. Specimens 
that are resected after radiation and/or 
chemotherapy need to be especially 
noted. 

2.4 Retreatment Staging : Uti l ization of 
available procedures noted above is re- 
quired, particularly confirmation by 
biopsy since previous treatment by 
surgery or irradiation leads to scarring 
and induration. A reevaluation for dis- 
tant metastases is important as well as T 
and N classifications. 

3.0 TNM CLASSIFICATION 

3.1 Primary Tumor (T) 

TX Tumor that cannot be assessed by 
rules as listed in 2.0 

TO No evidence of primary tumor 

Nasopharynx: 

TIS 

T I  

T2 

T3 

T4 

Carcinoma in situ 

Tumor confined to  one site of 
nasopharynx or no tumor visible 
(positive biopsy only) 

Tumor involving two sites (both 
posterosuperior and lateral walls) 

Extension of tumor into nasal cavity 
or oropharynx 

Tumor invasion of skull or cranial 
nerve involvement, or both 

Oropharynx: 

TIS Carcinoma in situ 

T I  Tumor 2 cm or less in greatest di- 
ameter 

T2 Tumor greater than 2 cm, but not 
greater than 4 cm in greatest diame- 
t e r 7 

T3 Tumor greater than 4 cm in greatest 
diameter 

T4 Massive tumor greater than 4 cm in 
diameter with invasion of bone, soft 
tissues of neck, or root (deep mus- 
culature) of tongue 

Hypopharynx: 

TIS Carcinoma in situ 

T I  Tumor confined to the site of origin 

T2 Extension of tumor to adjacent re- 
gion or site without f ixation of 
hemilarynx 

T3 Extension of tumor to adjacent re- 
g ion or  site wi th  f ixat ion of 
hemi larynx 

T4 Massive tumor invading bone or 
soft tissues of neck 

Nodal Involvement (N) 
^ 

Cervical Node Classification - The fol- 
lowing regional node classification is 
applicable to all malignant head and 
neck tumors. In clinical evaluation, the 
actual size of the nodal mass should be 
measured and allowance should be 
made for intervening soft tissues. It is 
recognized that most masses over 3 cm 
in diameter are not single nodes, but are 
confluent nodes or tumor in soft tissues 
in the neck. There are three stages of 
clinically positive nodes: N1, N2, and N3. 
The use of subgroups a, b, and c is not 
required, but is recommended. Midline 
nodes are considered as homolateral 
nodes. 

NX Nodes cannot be assessed 

NO No clinically positive node 

N 1 Single clinically positive homo- 
lateral node less than 3 cm in 
diameter 



Single clinically positive homo- 
lateral node 3 to 6 cm in diame- 
ter or multiple clinically positive 
homolateral nodes, none over 6 
cm in diameter 

N2a Single clinically positive homo- 
lateral node 3 to 6 cm in diame- 
ter 

N2b Mult ip le c l in ical ly posit ive 
homolateral nodes, none over 6 
cm in diameter 

Massive homolateral node(s), 
bilateral nodes, or contralateral 
node(s) 

N3a Clinically positive homolateral 
node(s), none over 6 cm in di- 
ameter 

N3b Bilateral c l in ical ly positive 
nodes (in this situation, each 
side of the neck should be 
staged separately; that is, N3b: 
right, N2a; left, N1) 

N3c Contralateral clinically positive 

r- node(s) only 

3.3 Distant Metastasis (M) 

MX Not assessed 

MO No (known) distant metastasis 

M I  Distant metastasis present 
Specify 

Specify sites according to the fol- 
lowing notations: 

Pulmonary - PUL 
Osseous - OSS 
Hepatic - HEP 

Brain - BRA 
Lymph Nodes - LYM 
Bone Marrow - MAR 

Pleura - PLE 
Skin - SKI 
Eye - EYE 

Other - OTH 

4.0 POSTSURGICAL TREATMENT RESIDUAL 
TUMOR (R) 

RO No residual tumor 

R1 Microscopic residual tumor 

R2 Macroscopic residual tumor 
Specify 

5.0 STAGE GROUPING 

Stage I T I  NO MO 

Stage II T2 NO MO 

Stage Ill T3 NO MO 
T I  or T2 or T3, N1, MO 

Stage IV T4, NO or N1, MO 
Any TI N2 or N3, MO 
Any TI Any N, M I  

6.0 HISTOPATHOLOGY 

6.1 The predominant cancer is squamous 
cell carcinoma; pathologic diagnosis is 
required to utilize this classification. 
Tumor grading is recommended utilizing 
Broders' classification. Other tumors of 
glandular epithelium, odontogenic ap- 
paratus origin, lymphoid tissue, soft tis- 
sue, and bone and cartilage origin re- 
quire special consideration and are not 
to be included. Reference to the WHO 
nomenclature is recommended. 

6.2 Tumor Grade (G) 

G2 Moderately wel I-differentiated 

G3-G4 Poorly to very poor ly differ- 
ent iated 

Use whichever indicator is most 
appropriate ( term or G + 
number) 



DATA FORM FOR CANCER STAGING 
Patient Identification Institutional Identification 
Name Hospital or Clinic 
Add ress Address 
Hospital or Clinic Number 
Age ___ Sex ___ Race - 

ONCOLOGY RECORD 
Anatomic Site of Cancer Histologic Cell Type 

Grade 
Time of Classification* cTNM __ sTNM __ pTNM __ rTNM __ aTNM - 
Date of Classification 

SITE-SPECIFIC INFORMATION - PHARYNX 
Status Before Treatment Anywhere - Primary Tumor 

Siteofor ig in Site(s)also Anatomic 
Location of Tumor (check one) involved extent 

Nasopharynx 
Posterosuperior wall T I  
Lateral wall T2 

T3 
T4 

Oropharynx 
Faucial arch T1 
Tonsillar fossa, tonsil T2 
Base of tongue T3 
Pharyngeal wall T4 

Hypopharynx 
Pyriform fossa T I  
Postcricoid area T2 
Posterior wall T3 

T4 

Characteristics of Tumor (check one) 
Superficial 
Exophytic 
Moderate infiltration 
Deep infiltration 

one only; diagram) 

ge each side separately. 

MI Specify 
Liver Other 

Host - Performance Status (H) 
H ___ Scale used: AJC Zubrod Karnofs ky 

cTNM, clinical-diagnostic: sTNM, surgical-evaluative; pTNM, postsurgical 
. - .  . treatment-pathologic; rTNM, retreatment; aTNM. autopsy. 



DEFINITIONS 
TNM CLASSIFICATION 

Primary Tumor (T) 
TX Tumor that cannot be assessed by rules 
TO No evidence of primary tumor 

Nasopharynx 
TIS Carcinoma in situ 
T 1 Tumor confined to one site of nasopharynx or no tumor visible (positive biopsy only) 
T2 Tumor involving two sites (both posterosuperior and lateral walls) 
T3 Extension of tumor into nasal cavity or oropharynx 
T4 Tumor invasion of skull or cranial nerve involvement, or both 

Oropharynx 
TIS Carcinoma in situ 
T 1 Tumor 2 cm or less in greatest diameter 
T2 Tumor greater than 2 cm, but not greater than 4 cm in greatest diameter 
T3 Tumor greater than 4 cm in greatest diameter 
T4 Massive tumor greater than 4 cm in diameter with invasion of bone, soft tissues of neck, or root (deep 

musculature) of tongue 
Hypopharynx 

TIS Carcinoma in situ 
T1 Tumor confined to the site of origin 
T2 Extension of tumor to adjacent region or site without fixation of hemilarynx 
T3 Extension of tumor to adjacent region or site with fixation of hemilarynx 
T4 Massive tumor invading bone or soft tissues of neck 

Nodal Involvement (N) 
NX Nodes cannot be assessed 
NO No clinically positive node 
N 1 Single clinically positive homolateral node less than 3 cm in diameter 
N2 Single clinically positive homolateral node 3 to 6 cm in diameter or multiple clinically 

positive homolateral nodes, none over 6 cm in diameter 
N2a Single clinically positive homolateral node, 3 to 6 cm in diameter 
N2b Multiple clinically positive homolateral nodes, none over 6 cm in diameter 

N3 Massive homolateral node(s), bilateral nodes, or contralateral node(s) 
N3a Clinically positive homolateral node(s), none over 6 cm in diameter 
N3b Bilateral clinically positive nodes (in this situation, each side of the neck should be staged separately; 

that is, N3b: right, N2a; left, N1) 
N3c Contralateral clinically positive node(s) only 

Distant Metastasis (M) 
MX Not assessed 
MO No (known) distant metastasis 
M1 Distant metastasis present 

Specify 
Specify sites according to the following notations: 

Pulmonary - PUL Lymph Nodes - LYM Skin - SKI 
Osseous - OSS Bone Marrow - MAR Eye - EYE 
Hepatic - HEP Pleura - PLE Other - OTH 

Brain - BRA 
HISTOPATHOLOGY 

Predominant cancer is either a squamous cell carcinoma or undifferentiated transitional cell carcinoma 
GRADE 

Well-differentiated, moderately well-differentiated, poorly to very poorly differentiated, or numbers 1, 2. 3-4 
STAGE GROUPING 

Stage I T I  NO MO 
Stage I1 T2 NO MO 
Stage Ill T3 NO MO T I  or T2 or T3, N1, MO 
Stage IV T4, NO or N1, MO Any T, N2 or N3, MO Any T, Any N, M I  

Residual Tumor (R) 
RO No residual tumor 
R 1 Microscopic residual tumor 
R2 Macroscopic residual tumor 

Specify 

HOST (H) - Performance Status of Host 
HO Normal activity 
H I  Symptomatic but ambulatory - cares for self 
1-12 Ambulatory more than 50% of time - occasionally 

needs assistance 
H3 Ambulatory less than 50% of time - nursing 

care needed 
H4 Bedridden - may need hospitalization 

ECOGI Karnofsky 
Zubrod scale scale ('10) 

0 90- 100 
1 70-80 
2 50-60 



LARYNX The division of the larynx is summarized 
in this table: 

1.0 ANATOMY 

1 .I Primary Site: The following anatomic 
definition of larynx allows classification 
of carcinomas arising in the encom- 
passed mucous membranes, but ex- 
cludes cancers arising on the lateral or 
posterior pharyngeal wall,  pyr i form 
fossa, postcricoid area, and the vallecula 
or base of tongue. 

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

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

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

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

For purposes of this clinical-stage clas- 
sification, the larynx is divided into three 
regions: supraglottis, glottis, and sub- 
glottis. The supraglottis is composed of 
the epiglot t is (both i ts l ingual  and 
laryngeal aspects), aryepig lottic folds, 
arytenoids, and ventricular bands (false 
cords). The inferior boundary of the su- 
praglottis is a horizontal plane passing 
through the apex of the ventricle. The 
glottis is composed of the true vocal 
cords, including the anterior and poste- 
rior commissures. The lower boundary is 
the horizontal plane 1 cm below the 
apex of the ventricle. The subglottis is 
the region extending from the lower 
boundary of the glottis to the lower mar- 
gin of the cricoid cartilage. 

REGION SITE 
Supraglottis - Ventricular bands (false 

cords) 
- Arytenoids 
- Epiglott is (both l ingual 

and laryngeal aspects) 
Suprahyoid epiglottis 
Infrahyoid epiglottis 
Aryepiglottic folds 

Glottis - True vocal cords includ- 
ing anterior and posterior 
commissures 

Subglottis - Subglottis 

1.2 Nodal Stations: The first station nodes 
include jugulodigastric, jugulo- 
omohyoid, paratracheal, and deep cervi- 
cal nodes. 

1.3 Metastatic Sites: Distant spread to lungs 
is common. Skeletal and other distant 
metastases occur less often. Mediastinal 
lymph node metastases are considered 
distant metastases. 

2.0 RULES FOR CLASSIFICATION 

Clinical-Diagnostic Staging: The as- 
sessment of the larynx is accomplished 
primarily by inspection utilizing indirect 
mirror examination and direct laryngos- 
copy. Additional studies include plain 
films of soft tissue, tomograms, contrast 
roentgenograms (e.g., laryngog rams), 
and barium studies of the pharynx ac- 
cording to suspected extension and 
spread. Nodal stations are examined by 
careful palpation. Examinations for dis- 
tant metastases include chest f i lm, 
blood chemistries, blood count, and 
other routine studies as indicated. 

Surgical-Evaluative Staging: Confirma- 
tion of the extent of disease by biopsy of 
suspected mucosal or submucosal 
spread, aspirations or open biopsy of 
suspicious nodes, and biopsy of sus- 
pected distant metastases is desirable, 
but not required. 

Postsurgical Treatment-Patholog ic Stag- 
ing: Complete resection of primary sites 



and radical nodal dissections allow for 
the use of this designation. Specimens 
that are resected after radiation and/or 
chemotherapy need to be especially 
noted. 

2.4 Retreatment Staging: Utilization of 
available procedures noted above is re- 
quired, particularly confirmation by 
biopsy since previous treatment by 
surgery or irradiation leads to scarring 
and induration. A reevaluation for dis- 
tant metastases is important as well as T 
and N classifications. 

3.0 TNM CLASSIFICATION 

3.7 Primary Tumor (T) 

TX Tumor that cannot be assessed by 
rules as listed in 2.0 

TO No evidence of primary tumor 

Supraglottis: 

TIS Carcinoma in situ 

T I  Tumor confined to region of origin 
with normal mobility 

T2 Tumor involves adjacent supragiot- 
tic site@) or glottis without fixation 

T3 Tumor limited to larynx with fixa- 
tion and/or extension to involve 
postcricoid area, medial wall of 
pyriform sinus, or pre-epiglottic 
space 

T4 Massive tumor extending beyond 
the larynx to involve oropharynx, 
soft tissues of neck, or destruction 
of thyroid cartilage 

Glottis: 

TIS Carcinoma in situ 

T I  Tumor confined to vocal cord(s) 
with normal mobility (includes in- 
volvement of anterior or posterior 
commissu res) 

T2 Supraglottic and/or subglottic ex- 
tension of tumor with normal or im- 
paired cord mobility 

T3 Tumor confined to the larynx with 
cord fixation ^\ 

T4 Massive tumor with thyroid cartil- - f 
age destruction and/or extension 
beyond the confines of the larynx 

Subglottis: 

TIS Carcinoma in situ 

T I  Tumor confined to the subglottic 
region 

T2 Tumor extension to vocal cords 
with normal or impaired cord mobil- 
ity 

T3 Tumor confined to larynx with cord 
fixation 

T4 Massive tumor with cartilage de- 
struction or extension beyond the 
confines of the larynx. or both 

3.2 Nodal Involvement (N) 

Cervical Node Classification - The fol- 
lowing regional node classification is 
applicable to all malignant head and 
neck tumors. In clinical evaluation, the- 
actual size of the nodal mass should be 
measured and allowance should be 
made for intervening soft tissues. It is 
recognized that most masses over 3 cm 
in diameter are not single nodes, but are 
confluent nodes or tumor in soft tissues 
of the neck. There are three stages of 
clinically positive nodes: N1, Nk, and M3. 
The use of subgroups a, b, and c Is not 
required, but is recommended. Midline 
nodes are considered as homolateral 
nodes. 

NX Nodes cannot be assessed 

NO No clinically positive node 

N1 Single clinically positive homo- 
lateral node less than 3 cm in 
diameter 

N2 Single clinically positive homo- 
lateral node 3 to 6 cm in diame- 
ter or multiple clinically positive 
homolateral nodes, none over 6 
cm in diameter 
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