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Abstract
New recommendations for staging lung cáncer using

the TNM system for description of the primary tumor
(T), the regional lymph nodes (N), and distant metas-
tases (M) have been adopted by the American Joint
Committee on Cáncer and the Unión Intemationale
Contre le Cáncer. Revisions in TNM definitions and
stage grouping rules were made in responso to the
needs of investigators throughout the worid for staging
that is consistent in meaning among all specialties and
among all countries. The new intemational system has
five stage groups, O, I, II, Illa, IIIb and IV, that pro-
vide for classifícation of six levéis of disease extent. A
number of elements used in prior staging recommend-
ations have been retained; however, new descriptors
for the degree of progression in tumors with extrapul-
monary extensión and for the levéis of regional lymph
node metástasis have been structured. The new system
allows for specific definition of «limited» and «exten-
sive» disease categories that can be reproduced and
compared. It meets the goal of providing an interna-
tionally acceptable staging system for lung cáncer that
is useful for estimating prognosis, reporting end results
and selection of appropriate treatment.

Introduction

The new Intemational System for Staging Lung
Cáncer is a classification for the extent of disease
that has consistent meaning among specialists and
countries throughout the worid. This descriptive
nomenclature was developed to meet the need for
a staging system responsive to requirements for
contemporary treatment planning, as well as for
estimating prognosis and reporting end results. The
Unión Intemational Contre le Cáncer (UICC), the
American Joint Committee on Cáncer (AJCC),
the Intemational Association for the Study of
Lung Cáncer, the Spanish Society of Respiratory
Pathology, and the Japanese Cáncer Committee
have adopted the Intemational System as the offi-
cial staging nomenclature for lung cáncer.

Recibido el 10-12-1986.

Relevance of Staging Principies

It is generally accepted that the extent of disease
at the time of diagnosis is a harbinger of survival in
patients with lung cáncer. Present treatment mo-
dalities are limited in their potential for cure by
this element. Therefore, precise and accurate de-
scription of the extent or stage of the disease in a
way that is readily communicated and reproduced
is of major importance.

Focus of classification problems

For a number of years investigators in many
countries have used the recommendations of the
UICC' and the AJCC2 for staging lung cáncer.
Variations in the use of these systems were made
that reflected individual needs and the survival ex-
perience of specialized practice. We studied the
variations reported in the literature and the recom-
mendations expressed by treatment specialty
groups. A number of staging problems were iden-
tified that argued for revisión of the TNM defini-
tions and stage grouping rules to provide a system
that couid be universally accepted and used. This
work was parallel to the careful evaluation of
problems in staging lung cáncer accomplished by
the Work Group on Bronchogenic Carcinoma
Classification of the Spanish Respiratory Patho-
logy Society (SEPAR). The similarity of their ap-
proach and the fíndings of the SEPAR group were
an invaluable resource for confirming the validity
of the new system.

Stage Grouping and TNM Descriptors

The study of staging problems revealed substan-
tial differences in the survival characteristics of
TNM subsets within stage groups. For example, in
the large experience of the Japanese Cáncer Com-
mittee3 the reported end results for patient with Tí
N1 MO disease were closer to those of the Stage II
patients, T2 N1 MO, than to the end results for pa-
tients in the other Stage I subsets, Tí NO and T2
NO MO disease.

298 48



C.F. MOUNTAIN.-UN NUEVO SISTEMA INTERNACIONAL DE ESTADIAJE
DEL CÁNCER DE PULMÓN

Problems with the TNM descriptors related to
classifícation of (1) tumors with extrapulmonary
extensión and (2) regional lymph nodes. The T3
category included a wide range of disease situa-
tions, from limited invasión of the parietal pleura
to extensive involvement of mediastinal structures.
All patients with pleural effusion were classified
T3, whether or not malignant cells were identified.
The N2 definition included both ipsilateral and
contralateral mediastinal lymph nodes. Supraclavi-
cular or scalene nodes were classified in the MI
category with distal metastatic sites; however,
these nodes are designated «regional» by the radi-
ation oncologist and the treatment approach for
regional disease is different from that for distant
metastases4. The common designations of «limi-
ted» and «extensive» disease categories for patients
within the AJCC Stage III group were inconsis-
tently defined. Need for more precise and standard
descripton of these levéis of disease extent was
noted, particularly by physicians involved with the
treatment of small cell carcinoma5.

Recommendations for Revisions in Staging

My approach for making recommendations to
resolve these problems was to assemble a collective
data base of 3,753 cases of primary lung cáncer
treated in a contemporary time frame. This data
was contributed from two sources: (1) Sequential
patients treated at the University of Texas M.D.
Anderson Hospital and Tumor Institute from
1975-1980, oniy surgical patients 1981-1982 and,
(2), patients treated at 45 general and teaching
hospitals participating in the United States Na-
tional Cáncer Institute Lung Cáncer Study Group
(LCSSG) Adjuvant Triáis Program. The LCSC
cases were submitted to the Reference Center for
Anatomic and Pathologic Classifícation of Lung
Cáncer rrom 1977-1982 for confirmaton of histo-
logical cell type and stage. A study of survival of
patients in each of the TNM subsets, classified ac-
cording to the AJCC 1979 staging recommen-
dations, showed that a number of different com-
binations were rational for revisión of stage group-
ing rules. The subsets couid be grouped several
ways, providing from three to five stages, each
stage composed of TNM subsets with similar out-
comes and each with a unique survival rate. One
such revisión of stage grouping rules was pu-
blished6. However, revisión of stage grouping
rules, wouid not resolve the problem of staging
that couid be related to contemporary treatment
planning, or of providing reproducible descriptors
for «limited» and «extensive» disease.

To meet this challenge new definitions for the
primary tumor were structured that wouid discri-
mínate patients with limited, extrapulmonary ex-
tensión from those with more widespread medias-
tinal involvement. Survival analysis supported the

separation fo these groups into T3 and T4 catego-
ries. We followed the same procedure for classifí-
cation of regional lymph nodes. New definitions
for categories of N2 and N3 disease were struc-
tured to differentiate patients with metastases con-
fined to the ipsilateral mediastinal and subcarinal
nodes, N2, from those with more extensive lymph
node involvement. The contralateral mediastinal
and hilar lymph nodes and the ipsilateral and con-
tralateral supraclavicular/scalene nodes were de-
fined as N3. The survival rate for patients with me-
tastases to supraclavicular/scalene lymph nodes
was not statistically significantly better than that of
patients with metástasis to a single distant site.
However, this description is consistent with radio-
therapy treatment planning requirements. Survival
studies according to these definitions supported
the rationale for their use.

If a staging system is to be universally used, it
must be easily remembered and applied. This sti-
pulation places limitations on the develpment of
any classification scheme. A large number of prog-
nostic groups couid be identified by both data and
clinical observations; however, a system that dis-
criminated all of them wouid be unmanageable.
The clinical components that had major impact on
the selection of treatment programs and on sur-
vival rates were chosen for incorporation in the In-
ternational Staging System.

International agreement

The new International System for Staging Lung
Cáncer was derived from the integrated studied
and recommendations of the international TNM
committees of the UICC and the Task Forcé on
the Lung of the AJCC. My studies and recom-
mendations were reviewed by the Task Forcé
members, along with their own end results7'10, the
end results of many other investigatorsIM5, and
the recommendations of the UICC TNM study
groups. The Task Forcé then made recommen-
dations for revisión of the 1979 AJCC staging
system for lung cáncer that were consistent with
international objectives. The UICC made recom-
mendations for modification of their system and
the TNM definitions and the stage grouping rules,
shown in Tables I, II, III, were agreed on by all of
the international representatives16.

The new system retains valid and useful compo-
nents of prior recommendations and has new ele-
ments to meet the needs of treatment specialists
for staging that is related to therapeutic options-as
well as to prognosis and reporting of end results.

TNM defintions

Selected new T and N descriptors are illustrated
in Figs. 1-6.
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TABLA I
International Staging System for Lung Cáncer

TNM Definitions

Primary Tumor (T)

TX

TO
TIS
Tí

T2

T3

T4

Nodal Involvement (N)

NO

N1

N2

N3

Distant Metástasis (MI)

MO
MI

Tumor proven by the presence of malignan! cells in
bronchopulmonary secretions but not visualized ro-
entgenographically or bronchoscopically, or any tu-
mor that cannot be assessed as in a retreatment
Staging.
No evidence of primary tumor.
Carcinoma in situ
A tumor that is 3.0 cm or less in greatest dimensión,
surrounded by lung or visceral pleura, and without
evidence of invasión proximal to a lobar bronchus at
bronchoscopy.*
A tumor more than 3.0 in greatest dimensión, or a
tumor of any size that eitcher invades the visceral
pleura or has associated atelectasis or obstructive
pneumonitis extending to the hilar región. At bron-
choscopy, the proximal extent of demonstrable tu-
mor must be within a lobar bronchus or at least 2.0
cm distal to the carina. Any associated atelectasis or
obstructive pneumonitis must involve less than an
entire lung.
A tumor of any size with direct extensión into the
clest wall (including superior sulcus tumors), diaph-
ragm, or the mediastinal pleura or pericardum with-
out involving the heart, great vesseis, trachea, es-
ophagus or vertebral body, or a tumor in the main
bronchus within 2 cm of the carina without involv-
ing the carina.
A tumor of any size with invasión of the mediasti-
num or involving heart, great vesseis, trachea, es-
ophagus, vertebral body or carina presence of mal-
ignant pleural effusion.*

No demonstrable metástasis to regional lymph
nodes.
Metástasis to lymph nodes in the peribronchial or
the ipsilateral hilar región, or both, including direct
extensión.
Metástasis to ipsilateral mediastinal lymph nodes
and subcarinal lymph nodes.
Metástasis to contralateral mediastinal lymph nodes,
contralateral hilar lymph nodes, ipsilateral or con-
tralateral scalene or supraclavicular lymph nodes.

No (know) distant metástasis.
Distant metástasis present - Specify Site (s)

TABLA II
Explanatory Footnote to TNM Definitions

Tí*

The uncommon superficial tumor of any size with its inva-
sive componen! limited to the bronchial wall which may ex-
tend proximal to the main bronchus is classified as Tí.

T4*

Most pleural effusions associated with lung cáncer are due to
tumor. There are, however, some few patients in whom cyto-
pathological examination of pleural fluid (on more than one
specimen) is negative for tumor, the fluid is non-bloody and
is not an exúdate. In such cases where these elements and
clinical judgment dictate that the effusion is not related to
the tumor, the patients shouid be staged Tí, T2 or T3, ex-
cluding effusion as a Staging element.

TABLA III
International Staging System for Lung Cáncer

STAGE GROUPING

OCCULT CARCINOMA
TX NO MO

STAGE O
Carcinoma in situ

STAGE1
Tí NO MO
T2 NO MO

STAGE II
Tí N1 MO
T2 NO MO

STAGE lila
T3 NO MO
T3 N1 MO
Tl-3 N2 MO

STAGE IIIb
AnyT Any N3 MO
T4 Any N MO

STAGE IV
AnyT Any N MI

T-primary tumor

Four distinct levéis of tumor progression are
identified by the Tí, T2, T3 and T4 descriptors
that have different implications for treatment se-
lection and prognosis, depending on the presence
or absence of lymph node or distant metastases.
The Tí category identifies tumors less than or
equal to 3 cm with no invasión of the main stem
bronchus or pleura. The footnote shown in Table I
has been added to the Tí definition to aid in the
classification of the uncommon superficial tumor
with the invasive component limited to the bron-
chial wall, which may spread along the main bron-
chus. T2 desígnales tumors larger than 3 cm or
those involving the visceral pleura or main bron-
chus, regadless of size, and those with atelectasis
or obstructive pneumonitis extending to the hilar
región. The T3 category discriminates tumors with
limited, circumscribed, extrapulmonary extensión
involving the chest wall, the proximal main bronc-
gus, mediastinal pleura or pericardium (Fig. 1). In-
cluded are tumors originating in the superior
sulcus that have no accompanying Pancoast's
syndrome or invasión of the vertebral body
(Fig. 2). T4 identifies those tumors with extensive
extrapulmonary extensión involving the mediasti-
num, major vesseis, nerves, or, in the case of Pan-
coasfs tumors, the vertebral body (Figs. 3-4).

Pleural effusion

To resolve the question of the implications of
the presence of pleural effusion, a footnote has
been included with the definitions. In patients with
lung cáncer pleural effusion is usually related to
the malignancy and is a poor prognostic sign. In a
few patients, however, cytopathological examina-
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Fig. 1. T3: A lumor of any size "ilh di-
rect extensión inlo the (a) ches! wall (b)
including superior sulcus tumor-.

Fig. 2. T3: Superior sulcus lumiir wilh
no involvement of Ihe vertebral body.

Fig. 3. T4: Superior vena cava syn-
drome-tumor involving great vessels.

tion of the pleural fluid —on more than one speci- N-regional lymph nodes
men— is negative for tumor, is nonbloody and is
not an exúdate. If these findings and clinical judg- The N1 descriptor identifíes metástasis or direct
ment confirm that the effusion is the result of an- extensión involving intrapulmonary lymph nodes.
other disease and not caused by the lung cáncer, Metastases to the ipsilateral mediastinal and sub-
the patient shouid be staged Tí, T2 or T3, exclu- carinal lymph nodes is classified N2 (Fig. 5).
ding effusion as a staging element. Patients with Metastases to the contralateral mediastinal, con-
malignant pleural effusion, as determined clinically tralateral hilar or ipsilateral and contralateral su-
or from cytologic examination of the fluid are cías- praclavicular/scalene lymph nodes is N3 disease
sified T4. (Fig. 6).
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Fig. 4. T4: Tumor invading (he vertebral

body unresectable, produces PancoasI*;*

síndrome.

Fig. 5. N2: Involvement of ipsilaleral
mediastinal and/or subcarinal lymph
nodes.

Fig. 6. N3: Involvemeat of contralateral
or ipsilaleral scalene or supraclavicular

lymph nodes; contralateral mediaslinal or

cootralateral hilar lymph nodes.

M-distant metástasis cluded oniy patients with the best prognoses-those
,,,, ., ,.,.. ,. with Tí or T2 primary tumors and no evidence of
MI identifies metastases to distant organ or gastases, the Tí NO MO and T2 NO MO subsets

lympn noae sites, ^pig. 7). Stage I I includes patients with Tí or pri-
mary tumors with intrapulmonary, including hilar,

. , . _,,- . . lymph node metastases-the Tí N1 MO MO and T2
Stage grouping of the TNM subsets ^ ̂  ̂ ^ ^ig. 8). Stage ///disease is divided

Examples of TNM subsets in Stages I, II, Illa into «a» and «b» categories to discriminate those
and IIIb are shown in figs. 7-10. Stage /disease in- patients with limited, circumscribed extrapulmon-
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Fig. 7. Slage I disease.

Fig. 8. Slage II disease.

Fig. 9. Slage Illa disease.

Fig. 10. Slage IIIb disease.
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Fig. 11. Ciiiiiulalivr proportion of palients surviving (ive years by clini-
cal slage of diseasr.

ary extensión of the primary, Stage Illa, from
those with more extensive involvement of the me-
diastinum, Stage I I I b . T3 NO-N1 MO and Tl-3 N2
MO tumors are included in Stage Illa (Fig. 9). Pa-
tients with T4 or N3 tumors with no evidende of
distant metastases are included in Stage I l l b (Fig.
10). Stage /Fincludes all patients with distant me-
tastases, MI disease.

Conclusión

The new intemational proposal for staging lung
cáncer has five stages of disease, including a Stage
O, that provide for the classification of six groups
of patients who have similar prognostic expec-
tations and therapeutic options. In patients with
Stages I and // disease all of the known cáncer is
confined to the ipsilateral lung. In these groups the
Stage I patients have no lymph node extensión or
metastases; all of the Stage II patients have in-
volvement of the intrapulmonary lymph nodes.
Stage Illa disease desígnales those patients, usually
within the realm of the surgical oncologist, with
extrapulmonary extensión of the primary tumor
and/or ipsilateral mediastinal lymph node metás-
tasis. Stage I I I b includes patients with more exten-
sive extrapulmonary involvement than is present in
the Stage Illa group, those with malignan! pleural
effusion and patients with metastases to the con-
tralateral mediastinum, hilum, or supraclavicular
and scalene lymph nodes. Stages IV disease is re-
served for patients with metástasis to distant sites.

These new recommendations for staging fill the
need for specific definitions for «limited» and «ex-
tensive» disease that can be reproduced and com-
pared. They meet the goal of modifying present
classifications to provide a universal, single staging
system that is responsive to the needs of all those
involved in the treatment and study of lung cáncer.
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ing of this report, and of Anne Murphy, Assistant
Epidemiologist, Department of Thoracic Surgery, for data ma-
nagement and programming.

End results according to the new staging proposal

When the TNM definitions and stage grouping
rules are applied to a large contemporary data
base, the end results shown in Fig. 11 are ob-
tained. These survival patterns reflect CLINICAL
estimates of disease extent. Each stage has a
unique survival experience and relationship to
treatment planning. Patients with clinical stage I, II
or Illa non-small cell lung cáncer usually are cand-
idates for definitive surgical treatment, and those
with stage IIIb and stage IV disease are generally
assigned to radiotherapy, chemotherapy or com-
bined modalities. Chemotherapy or combined pro-
grams are usually the treatment of choice for pa-
tients with undifferentiated small cell carcinoma,
regardiess of stage; however, the proportion of pa-
tients expected to achieve the complete responso
necessary for long term survival varíes with the
stage of disease. The treatment régimen is related
to the stage classification of small cell carcinoma
just as it is for non-small cell lung cáncer.
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