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Recommendations for classifying regional lymph node stations for lung cancer staging have been
adopted by the American Joint Committee on Cancer (AJCC) and the Union Internationale
Contre le Cancer. The objective was to unify the two systems that have been in common use for
the past 10 years; that is, the schema advocated by the AJCC, adapted from the work of Tsuguo
Naruke, and the schema advocated by the American Thoracic Society and the North American
Lung Cancer Study Group. Anatomic landmarks for 14 hilar, intrapulmonary, and mediastinal
lymph node stations are designated. This classification provides for consistent, reproducible,
lymph node mapping that is compatible with the international staging system for lung cancer. It
is applicable for clinical and surgical-pathologic staging. (CHEST 1997; 111:1718-23)
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Abbreviations: AJCC5American Joint Committee on Cancer; ATS5American Thoracic Society; cN5status of lymph
nodes according to all diagnostic and evaluative information obtained prior to the institution of treatment or decision for
no treatment; LCSG5Lung Cancer Study Group (National Cancer Institute North American Cooperative Lung Cancer
Study Group); N5regional lymph nodes; pN5status of lymph nodes according to surgical-pathologic information
obtained from resected specimens; TNM5subset describing the extent of disease in terms of the T compartment,
primary tumor, the N compartment, regional lymph nodes, and the M compartment, distant metastasis

T he status of regional lymph nodes is a major
factor for staging, assigning treatment, and eval-

uating treatment efficacy in patients with lung can-
cer. Consistent, reproducible classification or map-

For editorial comment see page 1486
For related material see page 1710

ping of these lymph nodes is essential for designing
clinical research studies that are needed to fully
understand the implications of lymphatic metastasis.
Comparative studies of prognostic factors that influ-
ence the metastatic process will be reliable only if
they are based on reproducible classification. The
objective of the present recommendations for classi-
fying mediastinal, hilar, and intrapulmonary lymph
nodes was to combine the features of two systems1,2

used over the past 10 years into a single schema that
is compatible with internationally accepted staging

definitions for the TNM (T5primary tumor,
N5regional lymph nodes, M5distant metastasis)
categories.3,4

Lymph Node Mapping

The recommendations for classifying regional
lymph nodes for lung cancer staging are shown in
Figure 1 with accompanying definitions in Table 1.
This schema was adopted by the American Joint
Committee on Cancer (AJCC) and the Prognostic
Factors TNM Committee of the Union Internation-
ale Contre le Cancer at the 1996 annual meetings of
each of these organizations (see Appendix for partic-
ipants and organizational representation). The dia-
gram and definitions unify in a single system the
features of the lymph node classification developed
by Naruke and coworkers,5-7 which was based on
data and was approved by the AJCC, and the schema
advocated by the American Thoracic Society and the
North American Lung Cancer Study Group (ATS/
LCSG).8-10 Differences in classifying the lymph node
stations according to the two systems resulted in
confusion in the interpretation of end results.11 The
AJCC and ATS lymph node classifications are simi-
lar, except for the ATS stations 10L (designated left
peribronchial nodes), and 10R (designated right
tracheobronchial nodes) vs Naruke station 10 (des-
ignated hilar nodes) and Naruke station 4 (designat-
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Figure 1. Regional lymph node stations for lung cancer staging. Adapted from Naruke et al,6 and the
ATS/North American LCSG2 (copyright 1996, Mountain and Dresler; may be reproduced for
educational purposes without permission).
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ed lower paratracheal, including azygos nodes). The
recommended schema resolves the problem by using
anatomic landmarks that identify all lymph node
stations within the mediastinal pleural reflection as
N2 nodes, and anatomic landmarks that identify all
lymph node stations distal to the mediastinal pleural
reflection and within the visceral pleura as N1 nodes.

Regional Lymph Nodes for Lung Cancer Staging

The international staging system for lung cancer
defines the regional lymph nodes, the N component,
as follows.1,3,4 N05no lymph node metastasis;
N15metastasis to lymph nodes in the peribronchial
or the ipsilateral hilar region or both, including

direct extension; N25metastasis to ipsilateral medi-
astinal lymph nodes and subcarinal lymph nodes; and
N35metastasis to contralateral mediastinal lymph
nodes, contralateral hilar lymph nodes, ipsilateral or
contralateral scalene or supraclavicular lymph nodes.

The descriptors for the N category were derived
from analysis of a collected database of information
representing patients treated for primary lung cancer
from 1975 to 1982.12 This series was updated
through 1988, and survival patterns according to the
N descriptors, by clinical and surgical-pathologic
criteria, are shown in Figure 2. Erosion of survival
expectations with disease progression from N0 to N1
to N2 to N3 disease confirms that the definitions

Table 1—Lymph Node Map Definitions

Nodal Station Anatomic Landmarks

N2 nodes—All N2 nodes lie within the mediastinal
pleural envelope

1 Highest mediastinal nodes Nodes lying above a horizontal line at the upper rim of the bracheocephalic (left
innominate) vein where it ascends to the left, crossing in front of the trachea at its
midline

2 Upper paratracheal nodes Nodes lying above a horizontal line drawn tangential to the upper margin of the
aortic arch and below the inferior boundary of No. 1 nodes

3 Prevascular and retrotracheal nodes Prevascular and retrotracheal nodes may be designated 3A and 3P; midline nodes are
considered to be ipsilateral

4 Lower paratracheal nodes The lower paratracheal nodes on the right lie to the right of the midline of the
trachea between a horizontal line drawn tangential to the upper margin of the
aortic arch and a line extending across the right main bronchus at the upper
margin of the upper lobe bronchus, and contained within the mediastinal pleural
envelope; the lower paratracheal nodes on the left lie to the left of the midline of
the trachea between a horizontal line drawn tangential to the upper margin of the
aortic arch and a line extending across the left main bronchus at the level of the
upper margin of the left upper lobe bronchus, medial to the ligamentum
arteriosum and contained within the mediastinal pleural envelope

Researchers may wish to designate the lower paratracheal nodes as No. 4s (superior)
and No. 4i (inferior) subsets for study purposes; the No. 4s nodes may be defined
by a horizontal line extending across the trachea and drawn tangential to the
cephalic border of the azygos vein; the No. 4i nodes may be defined by the lower
boundary of No. 4s and the lower boundary of No. 4, as described above

5 Subaortic (aorto-pulmonary window) Subaortic nodes are lateral to the ligamentum arteriosum or the aorta or left
pulmonary artery and proximal to the first branch of the left pulmonary artery and
lie within the mediastinal pleural envelope

6 Para-aortic nodes (ascending aorta or phrenic) Nodes lying anterior and lateral to the ascending aorta and the aortic arch or the
innominate artery, beneath a line tangential to the upper margin of the aortic arch

7 Subcarinal nodes Nodes lying caudal to the carina of the trachea, but not associated with the lower
lobe bronchi or arteries within the lung

8 Paraesophageal nodes (below carina) Nodes lying adjacent to the wall of the esophagus and to the right or left of the
midline, excluding subcarinal nodes

9 Pulmonary ligament nodes Nodes lying within the pulmonary ligament, including those in the posterior wall and
lower part of the inferior pulmonary vein

N1 nodes—All N1 nodes lie distal to the mediastinal
pleural reflection and within the visceral pleura

10 Hilar nodes The proximal lobar nodes, distal to the mediastinal pleural reflection and the nodes
adjacent to the bronchus intermedius on the right; radiographically, the hilar
shadow may be created by enlargement of both hilar and interlobar nodes

11 Interlobar nodes Nodes lying between the lobar bronchi
12 Lobar nodes Nodes adjacent to the distal lobar bronchi
13 Segmental nodes Nodes adjacent to the segmental bronchi
14 Subsegmental nodes Nodes around the subsegmental bronchi
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identify four statistically significant prognostic
groups by clinical criteria and three by surgical-
pathologic criteria. The clinical survival curves re-
flect, primarily, the radiologist’s description of nor-
mal (N0) or abnormal hilar (N1), or mediastinal
lymph nodes (N2), or contralateral and scalene/
supraclavicular nodes (N3). Also reflected is the
clinician’s assessment of the supraclavicular or
scalene lymph nodes, including biopsy in some in-
stances. Other cervical lymph nodes are classified
M1. The surgical-pathologic curves reflect the accu-
racy of disease extent evaluation based on pathologic
examination of resected specimens, as well as the
improved prognosis for patients having definitive
surgical treatment. Similar findings have been re-
ported by others.13,14

The Lymph Node Map

Fourteen numbered stations for classifying the
status of the mediastinal (N2) and hilar and intrapul-

monary lymph nodes (N1) are shown in Figure 1.
The anatomic landmarks delineating each nodal
compartment are described in the accompanying
Table 1. All N2 nodes are contained within the
mediastinal pleural envelope; they are numbered 1
through 9, and include the superior mediastinal
nodes, numbers 1 through 4; the aortic nodes,
depicted in the lower part of the diagram, numbers
5 and 6; and the inferior mediastinal nodes, numbers
7 through 9. According to the location of the primary
tumor, the ipsilateral nodes are designated right or
left; midline prevascular and retrotracheal lymph
nodes are considered ipsilateral. It should be noted
that nodes sampled at mediastinosocopy are N2
nodes, as long as one does not create a pneumotho-
rax, which would mean that the pleural reflection has
been violated, and in fact, the surgeon may then be
sampling N1 nodes. As an aid to the study of the
effect on survival of metastasis to specific mediastinal
lymph node levels, the surgical committees of Na-

Figure 2. Cumulative percent of patients surviving $5 years after treatment according to the status
of lymph nodes. By clinical criteria: cT1-4 N0M0, no evidence of metastasis (n52,177); cT1-4 N1M0,
hilar and intrapulmonary metastasis (n5408); cT1-4 N2M0, ipsilateral mediastinal lymph node
metastasis (n5659); cT1-4 N3M0, contralateral mediastinal, contralateral hilar, ipsilateral and con-
tralateral supraclavicular/scalene lymph node metastasis (n5572). By surgical-pathologic criteria (small
cell carcinoma excluded), pT1-4 N0M0 (n51,179), pT1-4 N1M0 (n5429), pT1-4 N2M0 (n5354).
Collected database: M.D. Anderson Cancer Center 1975 to 1988 (n54,351); Reference Center for
Anatomic and Pathologic Classification of Lung Cancer (patients treated by the North American LCSG
and submitted to the Reference Center for Anatomic and Pathologic Classification of Lung Cancer for
confirmation of staging and histology, 1977 to 1982, n5968). Comparison of survival experience
according to the method of Gehan;23 operative deaths excluded.
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tional Cooperative Study Groups suggested that
researchers may wish to divide the lower peritracheal
nodes into superior (No. 4s) and inferior (No. 4i)
groups. Anatomic landmarks for this division are
described in Table 1. All N1 nodes lie distal to the
mediastinal pleural reflection and are numbered 10
through 14. The most proximal nodes in the N1
category, No. 10L and 10R, are designated hilar
nodes and 11 R/L through 14 R/L as intrapulmonary
nodes, with specific designations related to the loca-
tion on or between the bronchi.

Clinical and Surgical-Pathologic Extent of Disease

The true extent of lymph node metastasis can be
determined only by complete lymph node dissection,
and the extent of metastatic disease may be under-
estimated if an extended or total resection of all
accessible nodes is not performed. Excellent descrip-
tions of these procedures have been published,
including evaluations of morbidity and the effect on
survival that may be associated with the extended
procedure.15-17 The results of pathologic assessment
of pulmonary resection and lymphadenectomy spec-
imens represent the highest order of reliability.
Although most patients with lung cancer are not
candidates for surgical treatment, the lymph node
mapping schema is useful for clinical staging. It also
is useful for other investigations of lymphatic metas-
tasis, such as correlative studies of diagnostic and
evaluative examinations—radiographs, CT, positron
emission tomography, immunoscintigraphy, or trans-
bronchial needle biopsy performed at bronchoscopy,
or mediastinoscopy and mediastinotomy.

Prognostic Implications of Regional Lymph Node
Metastasis

The prognostic implications of the absence or
presence and extent of lymph node metastasis, re-
gardless of primary tumor characteristics, are shown
in Figure 2 and were discussed previously. However,
within the spectrum of the N1 and N2 categories,
the implications of specific patterns and characteris-
tics of metastatic lymph node disease on survival
duration are not fully understood. Reports are incon-
sistent regarding the relationship to prognosis of
metastasis to specific lymph nodes, the number of
nodes and level of nodes involved,18-20 the influence
of primary tumor characteristics and histologic fea-
tures, the influence of intranodal and extranodal
disease,21 and the influence of various biological
prognostic factors.22 A unified lymph node mapping
schema will provide a means for collecting data to
study these patterns of metastatic spread and trans-
late the information for useful clinical and research
purposes.
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Appendix

American Joint Committee on Cancer
Annual Meeting

Scottsdale, Ariz, January 13, 1996

American Cancer Society
Myles P. Cunningham, MD
Robert J. McKenna, MD
Robert J. Schweitzer, MD*

American College of Physicians
B.J. Kennedy, MD*
Robert J. Mayer, MD*
John W. Yarbro, MD*

American College of Radiology
Jay S. Cooper, MD
Mack Roach III, MD
Joel E. Tepper, MD

American College of Surgeons
Blake Cady, MD*
Irvin D. Fleming, MD,* Chairman, AJCC
Frederick L. Greene, MD

College of American Pathologists
Gerald Nash, MD
David L. Page, MD*
Mark R. Wick, MD

National Cancer Institute
Sudhir Srivastava, PhD, MPH
Harvey I. Pass, MD
Edward L. Trimble, MD

Association of American Cancer Institutes
Stephen Edge, MD*

National Cancer Registrar’s Association
Ms. Carol S. Venuti, CTR*

American Urological Association
Andrew C. von Eschenbach, MD*

American Society of Clinical Oncology
Derek Raghavan, MD

Centers for Disease Control and Prevention
Daniel S. Miller, MD, MPH

The American Society of Colon and Rectal Surgeons
Mark L. Welton, MD

The Society of Gynecologic Oncologists
Howard W. Jones III, MD

The Society of Urologic Oncology
Ian M. Thompson, MD

Site Chairmen and Guests
L. Peter Fielding, MD*
William Creasman, MD*
Dean F. Bajorin, MD*
Oliver H. Beahrs, MD*
Harmon J. Eyre, MD*
Robert V.P. Hutter, MD*
Mary Lerchen, PhD*
LaMar S. McGinnis, MD*
Clifton F. Mountain, MD*
Brian O’Sullivan, MD*
Mr. Thomas J. Terry*

UICC Representatives to the AJCC
Gerald P. Murphy, MD*
UICC Secretary General
Leslie H. Sobin, MD, Chairman,
TNM Prognostic Factors Project Committee
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*Participants at Annual Meeting; 1997 revisions in staging and
recommendations for lymph node mapping adopted.

UICC-TNM-Prognostic Factors Project Committee
Meeting

Geneva, Switzerland, April 30-May 1, 1996

Dr. Leslie Sobin (Project Chairman), Armed Forces Institute of
Pathology, Washington, DC

Dr. Fausto Badellino, Instituto Nazionale per la Ricerca sul
Cancro, Genova, Italy

Dr. Nikolay N. Blinov, N.N. Petrov Research Institute of Oncol-
ogy, St. Petersburg, Russia

Dr. Irvin D. Fleming, Mid-South Oncology Group, PC,
Memphis, Tenn

Dr. Brian O’Sullivan, Princess Margaret Hospital, Ontario,
Canada

Dr. Marcel Hayat, Institut Gustave Roussy, Villejuif Cedex,
France

Dr. Helmut Kasdorf, Academia Nacional de Medicina,
Montevideo, Uruguay

Dr. Michael Morgan, United Kingdom
Dr. Tsuguo Naruke, National Cancer Center, Tokyo, Japan
Dr. Christian Wittekind, Institut for Pathologie der Universitat,

Leipzig, Germany
Dr. Robert V.P. Hutter, Representative American Cancer

Society, Saint Barnabas Hospital, Livingston, NJ
Dr. Donald Henson, Representative College of American

Pathologists, National Cancer Institute, Bethesda, Md

References
1 American Joint Committee on Cancer. Lung. In: Beahrs OH,

Hensen DE, Hutter RVP, et al, eds. Manual for staging
cancer. 4th ed. Philadelphia: Lippincott, 1992; 115-21

2 American Thoracic Society. Clinical staging of primary lung
cancer. Am Rev Respir Dis 1983; 127:1-6

3 Mountain CF. A new international staging system for lung
cancer. Chest 1986; 89:225S-33S

4 Mountain CF. Revisions in the international system for
staging lung cancer. Chest 1997; 111:1710-17

5 Naruke T, Suemasu K. Surgical treatment for lung cancer
with metastasis to mediastinal lymph nodes. J Thorac Cardio-
vasc Surg 1976; 71:279-85

6 Naruke T, Suemasu K, Ishikawa S. Lymph node mapping and
curability of various levels of metastases in resected lung
cancer. J Thorac Cardiovasc Surg 1978; 76:832-39

7 Naruke T. Significance of lymph node metastasis in lung
cancer. Semin Thorac Cardiovasc Surg 1993; 5:210-18

8 Glazer GM, Gross BH, Quint LE, et al. Normal mediastinal

lymph nodes: number and size according to American Tho-
racic Society mapping. AJR Am J Roentgenol 1985; 144:
261-65

9 McLoud TC, Bourgouin PM, Greenberg RW, et al. Broncho-
genic carcinoma: analysis of staging in the mediastinum with
CT by correlative lymph node mapping and sampling. Radi-
ology 1992; 182:319-23

10 Scott WJ, Gobar LS, Terry JD, et al. Mediastinal lymph node
staging of non-small-cell lung cancer—a prospective compar-
ison of computed tomography and positron emission tomog-
raphy. J Thorac Cardiovasc Surg 1996; 111:642-48

11 Heller SM. Mediastinal lymph node dissection. In: Pass HI,
Mitchell JB, Johnson DH, et al, eds. Lung cancer: principles
and practice. Philadelphia: Lippincott-Raven, 1996; 546-55

12 Mountain CF, Libshitz HI, Hermes KE. Lung cancer: a
handbook for staging and imaging. Houston: Mountain and
Libshitz, 1996; 4-5

13 Naruke T, Goya T, Tsuchiya R, et al. Prognosis and survival in
resected lung carcinoma based on the new international
staging system. J Thorac Cardiovasc Surg 1988; 96:440-47

14 Martini N. The role of surgery in N1 and N2 lung cancer. In:
Meyer JL, ed. The lymphatic system and cancer. Radiat Ther
Oncol 1994; 18:91-101

15 Izibicki JR, Thetter O, Habekost M, et al. Radical systemic
mediastinal lymphadenectomy in non-small cell lung cancer:
a randomized controlled trial. Br J Surg 1994; 81:229-35

16 Naruke T. Mediastinal lymph node dissection. In: Pearson
FG, DesLauriers J, Ginsberg RJ, et al, eds. Thoracic surgery.
New York: Churchill-Livingston, 1995; 909-17

17 Martini N. Mediastinal lymph node dissection for lung can-
cer: The Memorial experience. Chest Surg Clin North Am
1995; 5:189-203

18 Maggi G, Casadio C, Mancuso M, et al. Resection and radical
lymphadenectomy for lung cancer: prognostic significance of
lymphatic metastases. Int Surg 1990; 75:17-21

19 Conill C, Astudillo J, Verger E. Prognostic significance of
metastases to mediastinal lymph node levels in resected
non-small cell lung carcinoma. Cancer 1992; 72:1199-1202

20 Mountain CF. Surgery for stage IIIa-N2 non-small cell lung
cancer. Cancer 1994; 73:2589-98

21 Theunissen PH, Bollen EC, Koudstaal J, et al. Intranodal and
extranodal tumor growth in early metastasized non-small cell
lung cancer: problems in histological diagnosis. J Clin Pathol
1994; 47:920-23

22 Sauter ER, Gwin JL, Mandel J, et al. p53 and disease
progression in patients with non-small cell lung cancer. Surg
Oncol 1995; 4:157-61

23 Gehan EA. Statistical methods for survival time studies. In:
Staque MJ, ed. Cancer therapy, prognostic factors and criteria
of response. New York: Raven, 1975; 7-35

CHEST / 111 / 6 / JUNE, 1997 1723

Copyright © 1997 by American College of Chest Physicians 
 on September 4, 2007 chestjournal.orgDownloaded from 

http://www.chestjournal.org



