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Chest Lymph Node Anatomy

Ann T. Foran and Mukesh G. Harisinghani

2.1	 �Mediastinal Lymph Nodes

In 2009, a new lung cancer lymph node map was proposed by the International 
Association for the Study of Lung Cancer (IASLC) to reconcile the difference 
between the Naruke [1] and the Mountain–Dresler–American Thoracic Society 
(ATS) [2] maps and redefine the definitions of the anatomical boundaries of each 
lymph node station [3].

2.2	 �Supraclavicular Nodes 1

1R and 1L. Low cervical, supraclavicular, and sternal notch nodes (see Figs. 2.1, 
2.2, 2.3, 2.4, and 2.5).

Upper border: Lower margin of cricoid cartilage.
Lower border: Clavicles bilaterally and, in the midline, the upper border of the 

manubrium; 1R designates right-sided nodes; 1L designates left-sided nodes in 
this region.

For lymph node station 1, the midline of the trachea serves as the border between 
1R and 1L.
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a b

Fig. 2.1  (a, b) Axial CT scan through the lung apices shows enlarged left supraclavicular lymph 
node (blue)

a b

Fig. 2.2  (a, b) Axial CT scan through the lung apices shows enlarged left supraclavicular lymph 
node (blue)

a b

Fig. 2.3  (a, b) Axial CT scan through the lung apices shows enlarged left supraclavicular lymph 
node (blue)
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2.3	 �Superior Mediastinal Nodes 2–4

2R. Upper paratracheal. Includes nodes extending to the left lateral border of the 
trachea.

Upper border: Apex of the right lung and pleural space and in the midline, the 
upper border of the manubrium.

Lower border: Intersection of caudal margin of innominate vein with the trachea.
2L. Upper paratracheal.
Upper border: Apex of the left lung and pleural space and in the midline, the 

upper border of the manubrium.
Lower border: Superior border of the aortic arch (see Figs. 2.6 and 2.7).
3A. Prevascular (see Figs. 2.8, 2.9, and 2.10).
On the right:
Upper border: Apex of chest.
Lower border: Level of carina.
Anterior border: Posterior aspect of sternum.
Posterior border: Anterior border of superior vena cava.
On the left:
Upper border: Apex of chest.
Lower border: Level of carina.
Anterior border: Posterior aspect of sternum.

a b

Fig. 2.4  (a, b) Axial CT scan through the lung apices shows enlarged left supraclavicular lymph 
node (blue)

Fig. 2.5  Schematic diagram showing the anatomic locations of the low cervical, supraclavicular, 
and sternal notch node stations, which together comprise the supraclavicular lymph nodes
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a b

Fig. 2.6  (a, b) Axial CT scan showing an enlarged right upper paratracheal lymph node (green)

Fig. 2.7  Schematic 
illustration showing 
anatomic locations for 
paratracheal lymph nodes

Posterior border: Left carotid artery.
3P. Retrotracheal (see Fig. 2.11).
Upper border: Apex of chest.
Lower border: Carina.
4R. Lower paratracheal. Includes right paratracheal nodes, and pretracheal 

nodes extending to the left lateral border of trachea (see Figs. 2.12, 2.13, and 2.14).
Upper border: Intersection of caudal margin of innominate vein with the trachea.
Lower border: Lower border of azygos vein.
4L. Lower paratracheal. Includes nodes to the left of the left lateral border of the 

trachea, medial to the ligamentum arteriosum.
Upper border: Upper margins of the aortic arch.
Lower border: Upper rim of the left main pulmonary artery.
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a b

Fig. 2.8  (a, b) Contrast-enhanced axial CT scan shows an enlarged lymph node in the prevascular 
space on the left side, anterior to the arch of aorta (red)

a b

Fig. 2.9  (a, b) Contrast-enhanced axial CT scan shows an enlarged lymph node in the prevascular 
area on the left side, anterior to the descending aorta (red)
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Fig. 2.10  Schematic 
illustration shows the 
anatomic location of 
prevascular group of lymph 
nodes
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Fig. 2.11  Schematic illustration shows the anatomic location 
and distribution of retrotracheal group of lymph nodes 
(dark red)

a b

Fig. 2.12  (a, b) Axial contrast-enhanced CT image through the upper thorax shows an enlarged 
right-sided upper paratracheal lymph node (green)
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a b

Fig. 2.14  (a, b) Axial contrast-enhanced CT scan through upper thorax shows an enlarged left 
lower paratracheal lymph node abutting the left lateral wall of the trachea (green)

a b

Fig. 2.13  (a, b) Coronal reformatted CT scan image of the same patient shows enlarged sternal 
notchl lymph node (green)
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2.4	 �Aortic Nodes 5–6

5. Subaortic. Lymph nodes lateral to the ligamentum arteriosum (see Fig. 2.15).
Upper border: The lower border of the aortic arch.
Lower border: Upper rim of the left main pulmonary artery.
6. Para-aortic. Lymph nodes anterior and lateral to the ascending aorta and aor-

tic arch (see Figs. 2.16 and 2.17).
Upper border: A line tangential to the upper border of the aortic arch.
Lower border: The lower border of the aortic arch.

a

b

c

Fig. 2.15  (a) Schematic 
illustration shows the 
anatomic location of 
subaortic lymph nodes. (b, 
c) Axial contrast-enhanced 
CT scan image of the 
thorax shows an enlarged 
subaortic lymph node 
(purple)
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Fig. 2.17  Schematic 
illustration shows the 
anatomic locations of the 
para-aortic and retroaortic 
group of lymph nodes 
using color coding scheme

Fig. 2.16  Schematic 
illustration shows the 
anatomic location for 
paraaortic group of lymph 
nodes

2.5	 �Inferior Mediastinal Nodes 7–9

7. Subcarinal (see Fig. 2.18).
Upper border: The carina of the trachea.
Lower border: The upper border of the lower lobe bronchus on the left; the lower 

border of the bronchus intermedius on the right.
8. Paraesophageal. Lymph nodes adjacent to the wall of the esophagus and to the 

right or left of the midline, excluding subcarinal nodes (see Figs. 2.19, 2.20, 2.21, 
and 2.22).

Upper border: The upper border of the lower lobe bronchus on the left; the lower 
border of the bronchus intermedius on the right.

Lower border: The diaphragm.
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a b

Fig. 2.18  (a, b) Axial contrast-enhanced CT scan of the thorax shows enlarged subcarinal group 
of lymph nodes (green)

a b

Fig. 2.19  (a, b) Axial contrast-enhanced CT scan of the thorax shows enlarged paraesophageal 
group of lymph nodes (purple)

9. Pulmonary ligament. Lymph nodes lying within the pulmonary ligament (see 
Fig. 2.23).

Upper border: The inferior pulmonary vein.
Lower border: The diaphragm.

a b

Fig. 2.20  (a, b) Axial contrast-enhanced CT scan of the thorax shows enlarged paraesophageal 
group of lymph nodes (purple)
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Fig. 2.22  Schematic 
illustration shows the 
anatomic location and 
distribution of the 
paraesophageal group of 
lymph nodes using 
color-coding scheme

a b

Fig. 2.21  (a, b) Axial contrast-enhanced CT scan of the thorax shows enlarged paraesophageal 
group of lymph nodes (purple)
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2.6	 �Hilar, Lobar, and (Sub)Segmental Nodes 10–14

These are all N1 nodes:
10. Hilar. Includes lymph nodes immediately adjacent to the mainstem bronchus 

and hilar vessels, including the proximal portions of the pulmonary veins and the 
main pulmonary artery (see Fig. 2.24).

Upper border: The lower rim of the azygos vein on the right; upper rim of the 
pulmonary artery on the left.

Lower border: Interlobar region bilaterally.
11. Interlobar. Between the origin of the lobar bronchi (see Fig. 2.25).

a b

c

Fig. 2.23  (a) Schematic illustration shows the anatomic location and distribution of lymph nodes 
lying within the pulmonary ligament (green). These are seen interspersed between the paraesopha-
geal group of lymph nodes (violet). (b, c) Axial contrast-enhanced CT scan of the thorax shows an 
enlarged right-sided pulmonary ligament lymph (green)
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11R: on the right, which is subdivided into stations:
11Rs: Between the upper lobe bronchus and bronchus intermedius on the right.
11Ri: Between the middle and lower lobe bronchus on the right.
11L: on the left
12. Lobar. Adjacent to the lobar bronchi (see Fig. 2.26).
12R: on the right
12L: on the left
13. Segmental. Adjacent to the segmental bronchi.
13R: on the right
13L: on the left
14. Subsegmental. Adjacent to the subsegmental bronchi.
14R: on the right
14L: on the left

a b

c d

Fig. 2.24  (a, b) Axial contrast-enhanced CT scan of the thorax shows enlarged right hilar group 
of lymph nodes (orange). (c, d) Axial contrast-enhanced CT scan of the thorax shows enlarged left 
hilar group of lymph nodes (orange)
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a

c

b

Fig. 2.25  (a) Schematic illustration shows the anatomic location and distribution of the hilar and 
interlobar group of lymph node. (b, c) An axial CT scan image of the thorax shows an enlarged 
right interlobar lymph node (orange)

a b c

d e

Fig. 2.26  (a) Schematic illustration shows the anatomic location and distribution of the lobar, 
segmental, and subsegmental group of lymph nodes using color-coding scheme. (b, c) Axial CT 
scan of the thorax shows an enlarged right segmental lymph node (blue). (d, e) Axial CT scan of 
the thorax shows enlarged right subsegmental lymph node (blue)
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2.7	 �Malignant Causes of Enlargement

A study was performed to look at the appearance of the lymph node at CT to improve 
specificity for detecting malignant nodes in bronchogenic carcinoma. The four 
parameters evaluated were as follows: (1) node location, (2) homogenicity, (3) bor-
der delineation, and (4) delineation by fat. Twenty-one of 54 carcinoma patients had 
pathologically malignant nodes.. CT showed enlarged lymph nodes (>1 cm) in 20 
of these (true-positive rate, 96%), but also in 13 of the 33 patients with pathologi-
cally benign lymph nodes (false-positive rate, 39%). A combination of all four CT 
parameters reduced the false-positive rate from 39% to 21% and decreased the true-
positive rate from 96% to 86% [4].

The most common cause of malignant lymph node enlargement in the mediasti-
num is lung cancer. It has been reported that 20–25% of clinical stage I disease have 
mediastinal lymph node disease [5–7].

In patients with esophageal cancer, location of mediastinal lymph nodes depend 
on the location of the primary tumor. Thoracic mediastinal lymph nodes were 
involved in 19.44% of patients with upper thoracic esophageal carcinoma; in 34.7% 
of patients with middle thoracic esophageal carcinomas; and in 34.1% of patients 
with lower thoracic esophageal carcinoma [8].

Another cause of thoracic lymphadenopthy is lymphoma, in which mediastinal 
lymph node involvement is more frequent than hilar, which is usually asymmetrical 
and accompanied by mediastinal involvement [9] (see Figs. 2.27, 2.28, 2.29, 2.30, 
2.31, and 2.32).

Lymphoma tends to expand along or around rather than invade existing struc-
tures. In Hodgkin’s disease, upwards of 85% of patients have intrathoracic involve-
ment on CT, compared with approximately 50% with non-Hodgkin’s lymphoma [9, 
10]. Hodgkin’s disease tends to spread contiguously between lymph node groups, 
while non-Hodgkin’s lymphoma more frequently involves atypical lymph node 
sites, such as posterior mediastinal and anterior diaphragmatic nodes [9, 10].

Intrathoracic lymph node metastases from extrathoracic carcinomas are infre-
quent. They were detected on chest radiograph in 25 of 1071 patients (2.3%) by 
McLoud and colleagues [11]. The primary malignancies included eight tumors of 
the head and neck, 12 genitourinary malignancies, three carcinomas of the breast, 
and two malignant lymphomas. The most frequently detected lymph node group 
was the right paratracheal 4R and 2R (60%).

Mabon and Libshitz [12] analyzed 50 mediastinal metastases of infradiaphrag-
matic malignancies on computed tomodensitography, a technique allowing a better 
visualization of all nodal groups in the mediastinum. Several lymph node stations 
were commonly involved, and only one single station was involved in only 6%. 
Besides a majority of genitourinary malignancies (kidney, 25; testis, 7; prostate, 4; 
ovary, 3; bladder, 2), they also observed metastases from carcinoma of the colon or 
rectum in 6 and stomach in 3. Libson and colleagues [13] reported 12 cases of medi-
astinal metastases in 19,994 patients (1%) with carcinomas of the stomach, pan-
creas, colon, and rectum.
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a b

Fig. 2.27  (a, b) Axial positron emission tomography (PET) scan of the thorax shows fluoro-
deoxy-glucose (FDG) avid uptake by mediastinal lymph nodes in a case of lymphoma (green)

a b

Fig. 2.28  (a, b) Axial PET scan of the thorax shows FDG avid uptake by mediastinal lymph 
nodes in a case of lymphoma (green)

a b

Fig. 2.29  (a, b) Axial PET scan of the thorax shows FDG avid uptake by mediastinal lymph 
nodes in a case of lymphoma (green)

In a recent study on the role of surgery in intrathoracic lymph node metastases 
from extrathoracic carcinoma [14], 26 of 565 patients with mediastinal lymph node 
enlargement had a history of extrathoracic carcinoma (breast, 7; kidney, 5; testis, 3; 
prostate, 2; bladder, 1; head and neck, 3; thyroid gland, 2; rectum, 1; intestine, 1; 
melanoma, 1).
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a b

Fig. 2.30  (a, b) Axial PET scan of the thorax shows FDG avid uptake by mediastinal lymph 
nodes in a case of lymphoma (green)

a b

Fig. 2.31  (a, b) Axial PET scan of the thorax shows FDG avid uptake by mediastinal lymph 
nodes in a case of lymphoma (purple)

a b

Fig. 2.32  (a, b) Axial PET scan of the thorax shows FDG avid uptake by mediastinal lymph 
nodes in a case of lymphoma (purple)
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2.8	 �Axillary Lymph Nodes

Axillary lymph nodes are divided into five groups according to their afferent vessels 
and respective relationships with the vascular structures of the axilla [15] (see 
Figs. 2.33, 2.34, and 2.35).

a b

Fig. 2.33  (a, b) Axial contrast-enhanced CT scan of the thorax shows enlarged axillary group of 
lymph nodes (yellow)

Fig. 2.34  Schematic 
illustration shows different 
subgroups of the axillary 
lymph nodes using a 
color-coding scheme
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Fig. 2.35  Schematic 
illustration shows different 
subgroups of the axillary 
lymph nodes using a 
color-coding scheme

2.8.1	 �Lateral or Brachial Group

Nodes situated to the inferomedial side of the axillary vein.
Afferent vessels: Drain the lymph from the superficial and deep compartments of 

upper lymph, except for the superficial vessels of the arm that run along the 
cephalic vein.

Efferent vessels: Most terminate in the central or apical groups, whereas others 
pass into the supraclavicular nodes.

2.8.2	 �Anterior or Pectoral Group

Nodes located behind the pectoralis major muscle and along the lower border of the 
pectoralis minor, forming a chain along and behind the lateral thoracic vessels.

Afferent vessels: From the skin and muscles of the anterior and lateral walls of 
the trunk above the umbilicus, and the lateral parts of the breast.

Efferent vessels: Extend to the central and apical groups of axillary nodes.
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2.8.3	 �Posterior or Subscapular Group

Nodes arranged in a chain that follows the subscapular vessels in the groove that 
separates the teres minor and subscapularis muscles.

Afferent vessels: Collect the lymph nodes arising from the muscles and skin of 
the back and from the scapular area down to the iliac crest.

Efferent vessels: Drain into the central and apical lymph nodes.

2.8.4	 �Central Group

Located in the central part of the adipose tissue of the axilla between the preceding 
chains that progressively converge toward them.

Efferent vessels: Extend into the apical group.

2.8.5	 �Apical Group

Nodes that occupy the apex of the axilla, behind the upper portion of the pectoralis 
minor and partly above this muscle. The majority of these nodes rest on the infero-
medial side of the proximal part of the axillary vein, in close contact with the upper 
digitations of serratus anterior.

Afferent vessels: From all other axillary nodes; they also drain some superficial 
vessels running along the cephalic vein.

Efferent vessels: The efferent vessels of this group unite to form the subclavian 
trunk, which finally opens into the right lymphatic duct on the right side or into the 
thoracic duct on the left side.

The inferior border of the pectoralis major and the inferolateral and superome-
dial edges of the pectoralis minor can be used as anatomical landmarks to separate 
the inferior (I), middle (II), and superior (III) levels of the axillary space. Narrowing 
progressively, these levels contain the anterior (pectoral), lateral (brachial), poste-
rior (subscapular), and central groups of nodes (level I), and then the central and 
apical groups (levels II and III).

2.8.6	 �Malignant Causes of Enlargement

The most common cause of malignant axillary lymph node enlargement is breast 
cancer. The relationship between the tumor diameter and the probability of nodal 
involvement in all tumor sizes appears linear. For patients with cancer 5  cm or 
greater, 71.1% are expected to have at least one node involved [16]. Other common 
causes include lymphoma and malignant melanoma.

Rare causes would include basal cell carcinoma [17] and ovarian cancer [18].

2  Chest Lymph Node Anatomy
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a b

Fig. 2.37  (a, b) Axial contrast-enhanced CT scan of the thorax shows enlarged left internal mam-
mary lymph nodes (pink)

2.9	 �Chest Wall Nodes

2.9.1	 �Internal Mammary (Internal Thoracic or 
Parasternal) Nodes

These nodes lie at the anterior ends of the intercostal spaces, along the internal 
mammary (internal thoracic) vessels (see Figs. 2.36 and 2.37).

Afferent vessels: These nodes receive lymphatic drainage from the anterior dia-
phragmatic nodes, anterosuperior portions of the liver, medial part of the breasts, 
and deeper structures of the anterior chest and upper anterior abdominal wall.

Efferent vessels: May empty into the right lymphatic duct, the thoracic duct, or 
the inferior deep cervical nodes [19].

a b

Fig. 2.36  (a, b) Axial contrast-enhanced CT scan of the thorax shows enlarged left internal mam-
mary lymph nodes (pink)
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2.9.2	 �Malignant Causes of Enlargement

One of the commonest causes of internal mammary lymph node enlargement is 
breast cancer. In a study on patients undergoing free flap breast reconstruction, 43 
patients had internal mammary lymph node sampling and six patients had positive 
lymph nodes [20].

2.9.3	 �Posterior Intercostal Nodes

These nodes are located near the heads and necks of the posterior ribs.
Afferent vessels: They receive lymphatic drainage from the posterolateral inter-

costal spaces, posterolateral breasts, parietal pleura, vertebrae, and spinal muscles.
Efferent vessels: From the upper intercostal spaces end in the thoracic duct on 

the left, and in one of the lymphatic ducts on the right. Those from the lower four to 
seven intercostal spaces unite to form a common trunk, which empties into the tho-
racic duct or cisterna chyli [19].

2.9.4	 �Juxtavertebral (Pre-vertebral or Paravertebral) Nodes

These lie along the anterior and lateral aspects of the vertebral bodies, most com-
mon from T8 to T12. They communicate with posterior mediastinal lymph nodes 
and the posterior intercostal nodes, and similarly drain to the right lymphatic duct 
or thoracic duct [19].

2.9.5	 �Diaphragmatic Nodes

They are located on or just above the thoracic surface of the diaphragm and are 
divided into three groups [21].

2.9.6	 �Anterior (Pre-pericardial or Cardiophrenic) Group

These are located anterior to the pericardium, posterior to the xiphoid process, and 
in the right and left cardiophrenic fat (see Figs. 2.38, 2.39, 2.40, and 2.41).

Afferent vessels: From the anterior part of the diaphragm and its pleura, and the 
anterosuperior portion of the liver.

Efferent vessels: They drain to the internal mammary nodes alongside the xiphoid 
and can provide a route for retrograde spread of breast cancer to the liver via lym-
phatics of the rectus abdominis muscle when the upper internal thoracic trunks are 
blocked.
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a b

Fig. 2.39  (a, b) Sagittal reformatted CT scan of the thorax and upper abdomen shows enlarged 
pericardial lymph node in a case of hepatocellular carcinoma (green)

a b

Fig. 2.40  (a, b) Axial contrast-enhanced CT scan of the thorax shows enlarged anterior diaphrag-
matic lymph node (orange)

a b

Fig. 2.38  (a, b) Axial contrast-enhanced CT scan of the thorax shows enlarged pericardial lymph 
node in a case of hepatocellular carcinoma (green)
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2.9.7	 �Middle (Juxtaphrenic or Lateral) Group

This group receives lymph from the central diaphragm and from the convex surface 
of the liver on the right.

2.9.8	 �Posterior (Retrocrural) Group

These nodes lie behind diaphragmatic crura and anterior to the spine.
Afferent vessels: Lymph from the posterior part of the diaphragm.
Efferent vessels: They communicate with the posterior mediastinal and para-

aortic nodes in the upper abdomen.
Figure 2.42 represents the schematic illustration of all major groups of lymph 

nodes in the chest using a color-coding scheme. The color coding is also depicted 
on Fig. 2.43.

a b

Fig. 2.41  (a, b) Axial contrast-enhanced CT scan of the thorax shows enlarged anterior diaphrag-
matic lymph node in a case of sarcoidosis (orange)
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axillary Paraaortic

Paratracheal

Retrotracheal

Subcarinal

pulmonary ligan

anterior scalene

Segmental

subsegmental

Lobar

Subaortic

diaphragmatic

paraesophageal

pericardial

Internal mammary

Supraclavicular

prevascular

hilar

Interlobar

Fig. 2.43  Diagram 
showing the color-coding 
scheme used to identify 
various groups of lymph 
nodes in the chest

Fig. 2.42  Schematic 
illustration shows all major 
groups of lymph nodes in 
the chest using a color-
coding scheme
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