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Mediastinal and Hilar Lymphadenopathy: Cross-Referenced

Anatomy on Axial and Coronal Images Displayed by
Using Multi-detector row CT"

Ju-Hyun Lee, M.D., Kyung Soo Lee, M.D., Tae Sung Kim, M.D., Chin A Yi, M.D.
Jae Min Cho, M.D., Min Hee Lee, M.D.

The accurate evaluation of mediastinal and pulmonary hilar lymphadenopathy, es-
pecially in patients with lung cancer, is important for determining treatment options
and evaluating the response to therapy. To indicate nodal location in detail, mediastinal
and hilar lymph nodes have been assigned to one of 14 nodal stations. Mediastinal
nodes of greater than 10 mm short-axis diameter are regarded as abnormal, irrespec-
tive of their nodal station, while hilar nodes are considered abnormal if their diameter
is greater than 10 mm in any axis or they are convex compared to surrounding lung.
By providing multiplanar images, multi-detector row CT allows detailed evaluation of
thoracic anatomic structures more easily than in the past, when axial images only
were available. At cross-referenced imaging, a lymph node depicted at axial imaging in
one anatomical location can be visualized simultaneously and automatically at coronal
imaging at the exactly corresponding anatomical location. Cross-referenced coinciden-
tal axial and coronal images help assess both the size and morphology of mediastinal
and hilar lymph nodes.
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The advent of multi-detector row CT (MDCT) offers
the advantages of of shorter acquisition time, greater
coverage, and superior image resolution at CT imaging
(1). Technologic progress has provided the capacity for
fast acquisition of volumetric data sets of unprecedented
quality and the potential for multi-planar viewing.
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Currently, multiplanar imaging provides easier access to
anatomic details of thoracic structures than in the past,
when axial images only were available (2).

The accurate evaluation of mediastinal and pul-
monary hilar lymphadenopathy, especially in patients
with lung cancer, is important for staging, which is cru-
cial for determining treatment options and evaluating
the response to therapy. In addition, evaluation of the
presence of extra-capsular invasion of hilar nodal metas-
tasis, which may lead to pneumonectomy or sleeve
lobectomy rather than simple lobectomy (5), is impor-
tant in determining the prognosis and in planning
surgery (3, 4).

If only axial images are obtained, mediastinal and hi-
lar lymph node enlargement may not be accurately
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identified because the nodal enlargement causing modi-
fication of mediastinal or pulmonary hilar morphology
may not be entirely evaluated. Multiplanar imaging of
the mediastinum or hilum may thus help evaluate accu-
rately the presence of mediastinal and hilar lymph node
enlargement. Few details of the coronal anatomy of me-
diastinal or hilar lymphadenopathy have, however,
been published. In this pictorial essay, the authors de-
scribe in detail the anatomy of mediastinal and hilar
lymphadenopathy, as seen at coronal imaging, co-refer-
encing the information to that depicted by axial images.

Patients and Imaging Technique

During a recent twenty-month period, March 2001 to
October 2002, 168 patients in whom central lung malig-
nancy was suspected on the basis of plain chest radi-
ographic findings and physical examination underwent
multi-detector row helical CT. A GE Light Speed Ox/i
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scanner (General Electric Medical Systems, Milwaukee,
Wis., U.S.A.) was used, with 2.5-mm detectors, a rota-
tion time of 1.0 second, a pitch of 6, the z-axis of 30 cm
that could be covered in 20 seconds. Scans were ob-
tained after the intravenous injection of contrast medium
(a total of 80 mL of Iopamidol [lopamiro 300; Bracco,
Milan, Italy]) at a rate of 2.0 mL/sec using an MCT Plus
power injector (Medrad, Pittsburgh, Penn., U.S.A.).
Imaging data were reconstructed with a thickness of 2.5
mm using a bone algorithm for axial images, and the
multiplanar reformation technique was used to obtain
coronal views of transaxial CT data sets on a CT worksta-
tion (General Electric Medical Systems). Coronal images
were reconstructed with 3-mm collimation, and were in-
teractively displayed and edited in real time.

Axial and coronal image data were directly interfaced
to a PACS monitor version 8.1 (General Electric Medical
Mt. Prospect,
I, U.S.A.), allowing cross-referencing of axial and coro-

Systems Integrated Imaging Solutions,

Fig. 1. Nodal station in lung cancer
staging. Mediastinum and hilum are
viewed from frontal (A) and left anteri-
or oblique (B) views. Trachea and
bronchi, aortic arch (Ao), main pul-
monary artery (PA), and esophagus
are anatomic landmarks for defining
various nodal stations. Nodes occupy-
ing nodal stations are assigned various
colors, and nodes in corresponding
nodal stations on CT scans have also
been assigned same colors. Color leg-
ends (C) for A and B correlate nodal
colors with station numbers and de-
scriptors. Reprinted with permission
from reference 8.
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nal images. In cross-referencing, if a tool bar of a region
of interest (ROI) is moved from one anatomical location
to another on axial images in one monitor, exactly cor-
responding anatomical locations appear simultaneously
and automatically on coronal images in the other moni-
tor.

Anatomy of Mediastinal and Hilar Lymph Nodal
Enlargement

Hilar (N1) nodes lie within the visceral pleura, and ipsi-
lateral (N2) and contralateral (N3) mediastinal nodes with-
in the mediastinal or parietal pleural reflection (mediasti-
nal pleural envelope). To indicate nodal location in detail,
nodes are assigned to one of 14 nodal stations (6—8).

Mediastinal Nodes

Mediastinal nodes are assigned to nodal stations 1—9.
They are subclassified as superior (stations 1-4; station 1
= highest mediastinal nodes, station 2 = upper paratra-
cheal nodes, station 3 = prevascular and retrotracheal
nodes, station 4 = lower paratracheal nodes); aortic (sta-

tions 5 and 6; station 5 = subaortic or aorticopulmonary
window nodes, station 6 = para-aortic [ascending aortic
or phrenic] nodes); or inferior (stations 7-9; station 7 =
subcarinal nodes, station 8 = paraesophageal nodes, sta-
tion 9 = pulmonary ligament nodes) (Fig. 1).

SUPERIOR MEDIASTINAL NODES

Station 1 (Highest Mediastinal Nodes)

These lie above a horizontal line at the upper rim of
the bracheocephalic (left innominate) vein where it as-
cends to the left, crossing in front of the trachea at its
midline (Fig. 2).

Station 2 (Upper Paratracheal Nodes)

These are found above a horizontal line tangential to
the upper margin of the aortic arch and below the inferi-
or boundary of Station 1 nodes (Fig. 3).

Station 3 (Prevascular and Retrotracheal Nodes)

Prevascular nodes are situated anterior to the branch-
es of the great vessel above the superior aspect of the
aortic arch, while retrotracheal nodes lie posterior to the

Fig. 2. A 41-year-old man with small
cell carcinoma. Axial (A) and coronal
(B) CT scans show highest mediastinal
node (colored in red). Nodes are locat-
ed in right high paratracheal region,
lateral to right bracheocephalic artery
and medial to right innominate vein.
This level is superior to left bracheo-
cephalic vein where it crosses trachea.

- -

Fig. 3. A 41-year-old man with small
cell carcinoma. Axial (A) and coronal
(B) CT scans show right upper paratra-
cheal nodes (colored in blue), which
are located inferior to top of left
bracheocephalic vein but superior to
top of aortic arch.



trachea, below the thoracic inlet and above the inferior
aspect of the azygos vein (7) (Fig. 4).

Station 4 (Lower Paratracheal Nodes)

Right lower paratracheal nodes are lie to the right of
the midline of the trachea between a horizontal line tan-
gential to the upper margin of the aortic arch and a line

Ju—Hyun Lee, et al : Mediastinal and Hilar Lymphadenopathy

extending across the right main bronchus at the upper
margin of the upper lobar bronchus, and are contained
within the mediastinal pleura (Fig. 5). Left lower para-
tracheal nodes, on the other hand, are situated to the left
of the midline of the trachea between a horizontal line
tangential to the upper margin of the aortic arch and a
line extending across the left main bronchus at the level

Fig. 4. A 77-year-old man with small
cell carcinoma. Axial (A) and coronal
. (B) CT scans show retrotracheal nodes
(colored in bright pink), lying posterior
to trachea at midline.

Fig. 5. A 67-year-old man with squa-
mous cell carcinoma. Axial (A) and
coronal (B) CT scans show right lower
paratracheal nodes (colored in bright
orange), lying right lateral to trachea's
midline. This is inferior to superior as-
pect of aortic arch and superior to su-
perior aspect of right upper lobar
bronchus.

Fig 6. A 58-year-old man with squa-
mous cell carcinoma. Axial (A) and
coronal (B) CT scans show lower para-
tracheal nodes (colored in bright or-
ange), lying left lateral to trachea's
midline. This is inferior to superior as-
pect of aortic arch and superior to su-
perior aspect of left upper lobar
bronchus.
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of the upper margin of the left upper lobar bronchus,
medial to the ligamentum arteriosum, and are contained
within the mediastinal pleural envelope (Fig. 6).

AORTIC NODES

Station 5 (Subaortic Nodes, Aorticopulmonary Window
Nodes)

These lie lateral to the ligamentum arteriosum, aorta,
or left pulmonary artery, and proximal to the first
branch of the left pulmonary artery. They are enclosed
by the mediastinal pleural envelope (Fig. 7).

Station 6 (Para-aortic Nodes, Ascending Aortic or
Phrenic Nodes)

These are found anterior and lateral to the ascending
aorta and the aortic arch or innominate artery, beneath

A

a line tangential to the upper margin of the aortic arch
(Fig. 8).

INFERIOR MEDIASTINAL NODES

Station 7 (Subcarinal Nodes)

Subcarinal nodes lie caudal to the carina of the tra-
chea, but are not associated with lower lobe bronchi or
arteries within the lung (Fig. 9).

Station 8 (Paraesophageal Nodes)

These are situated adjacent to the wall of the esopha-
gus and to the right or left of the midline, and exclude
subcarinal nodes (Fig. 10).

Station 9 (Pulmonary Ligament Nodes)
These lie within the pulmonary ligament, including

Fig. 7. A 58-year-old man with squamous cell carcinoma. Axial (A) and coronal (B) CT scan show subaortic nodes (colored in dark
green), lying lateral to left pulmonary artery and proximal to first branch of left pulmonary artery.

Fig. 8. A 75-year-old woman with small cell lung carcinoma. Axial (A) and coronal (B) CT scan show para-aortic node (colored in
red). Node is lying anterior and lateral to aortic arch, beneath line tangential to upper margin of the aortic arch.
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those in the posterior wall and lower part of the inferior

pulmonary vein (Figs. 11, 12).

Hilar Nodes

Hilar nodes are assigned to nodal stations 10-14. They
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are subclassified as station 10 (hilar and proximal lobar
nodes), station 11 (interlobar nodes), station 12 (lobar
nodes), station 13 (segmental nodes), and station 14 (sub-
segmental nodes) (Fig. 1).

Fig. 9. A 63-year-old woman with
small cell carcinoma. Axial (A) and
coronal (B) CT scans show subcarinal
nodes (colored in teal blue), located in-
ferior to tracheal carina between main
bronchi.

Fig. 10. A 77-year-old man with small
cell carcinoma. Axial (A) and coronal
(B) CT scans show paraesophageal
node (colored in gray), lying anterolat-
eral to azygos vein and anterior to
esophagus.

" Fig. 11. A 60-year-old man with small
cell carcinoma. Axial (A) and coronal
(B) CT scans show right inferior pul-
monary ligament nodes (colored in
tan).
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Fig. 13. A 45-year-old man with metastatic lymphadenopathy.
Axial (A) and coronal (B) CT scans show right hilar node (col-
ored in yellow), lying anterior to right upper lobar bronchus,
posterior to anterior segmental branch of truncus anterior.
Nodes are located superior to the right upper pulmonary
artery.

Fig. 14. A 53-year-old woman with small cell carcinoma. Axial
(A) and coronal (B) CT scan show left hilar node (colored in
yellow). Node is lying anterior to distal left main bronchus and
inferior to proximal left pulmonary artery.

Station 10 (Hilar or Proximal Lobar Nodes)
Right hilar nodes are located caudal to the superior as-
pect of the right upper lobe bronchus and lie adjacent to

Fig. 12. A 68-year-old man with adeno-
carcinoma of right upper lobe. Axial
(A) and coronal (B) CT scans show left
inferior pulmonary ligament nodes
(colored in tan).

A B

Fig. 15. A 61-year-old woman with adenocarcinoma of right
upper lobe. Axial (A) and coronal (B) CT scans show right in-
terlobar node (colored in green), located medial to right central
vein, lateral to bronchus intermedius, and slightly posterior
and superior to right interlobar artery. Nodes are located supe-
rior to right interlobar artery and inferior to right upper lobar
bronchus.

the right main bronchus and the proximal bronchus in-
termedius. Similarly, left hilar nodes are caudal to the
superior aspect of the left upper lobe bronchus and adja-
cent to the left main bronchus (Figs. 13, 14).

Station 11 (Interlobar Nodes)

These are found between lobar bronchi and are adja-
cent to the proximal lobar bronchi (Figs. 15, 16). Right
interlobar nodes are those which lie alongside the
bronchus intermedius, and are posterior or posterior
and superior to the right interlobar artery, slightly inferi-
or to the right hilar nodes, and in the right major fissure
between the upper and lower lobes (9) (Fig. 15). They
are also known as “sump nodes of Borrie” (4). In this
area of right interlobar nodes or sump nodes of Borrie,
there may be normal prominent soft-tissue collections
without significant nodal enlargement, which simulate
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lymphadenopathy or pulmonary embolism (10). Left in-
terlobar nodes are located between the lingular segmen-
tal bronchus and interlobar artery, or between the left
lower lobe and interlobar artery (9) (Fig. 16).

Station 12 (Lobar Nodes)

These are found

adjacent to the distal portions of lobar bronchi (Fig.
17).

Station 13 (Segmental Nodes)
These are

adjacent to the segmental bronchi (Fig. 18).

Fig. 16. A 51-year-old man with small cell carcinoma. Axial (A)
and coronal (B) CT scans show left interlobar node (colored in
green), lying between lingular segmental bronchus and left in-
terlobar artery on axial scan and between left lower lobar
bronchus and lingular segment of left upper lobe on coronal
scan. Nodes are located inferior to left interlobar artery.

Fig. 17. A 65-year-old woman with adenocarcinoma of left up-
per lobe. Axial (A) and coronal (B) CT scans show left upper lo-
bar nodes (colored in light pink), lying between main pul-
monary artery and left superior pulmonary vein. Nodes are lo-
cated between main pulmonary artery medially and apicopos-
terior segmental bronchi laterally. On coronal images, nodes
are located between apicoposterior segmental vein of left up-
per lobe superiorly and anterior segmental vein inferiorly.
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Station 14 Subsegmental Nodes
These, too, are adjacent to the subsegmental bronchi
(Fig. 19).

CT Diagnostic Criteria of Mediastinal and Hilar
Lymphadenopathy

At CT, the most reliable and practical measurement of
lymph node size is the short-axis diameter, which corre-
lates better than the long-axis diameter with node vol-
ume and is less influenced by the spatial orientation of
the node. Although some investigators have suggested
the use of various nodal size criteria specific for each
mediastinal nodal station, for practical reasons a short-
axis diameter greater than 10 mm is generally regarded
as abnormal, irrespective of the nodal station (11-13).

The size and morphologic diagnostic criteria of hilar

A

Fig. 18. A 59-year-old man with small cell carcinoma. Axial (A)
and coronal (B) CT scan show right lower lobar nodes (colored
in light pink), lying between basal segmental arteries and
veins, outer to basal segmental bronchi. On coronal images,
nodes are located between segmental arteries and veins, outer
to basal segmental bronchi.

il o
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Fig. 19. A 75-year-old woman with small cell carcinoma. Axial
(A) and coronal (B) CT scan show right subsegmental node

(colored in light pink). Node is lying adjacent to subsegmental
bronchi.
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lymph node enlargement have been suggested (2,5):
Glazer et al. (14) proposed that a diameter greater than
10 mm should be considered abnormal, the same nodal
criterion used for the diagnosis of mediastinal nodal 7.
metastasis; more recently, Shimoyama et al. (5) suggest-

ed that in lung cancer patients, hilar nodes which are 3
convex to surrounding lung are positive for metastasis.

However, neither size nor the morphologic diagnostic 9
criterion of hilar node enlargement is completely satis- 10
factory in the diagnosis of hilar lymphadenopathy.

11.
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