
ariations in the venous system are quite common.
Like most superficial veins of the body, the deep

veins of the mediastinum are subjected to variations
of origin, morphology, size and termination.1-3 The
azygos vein is usually inconstant in origin.4

Embryologically, the azygos vein represents the
persistent stem of right postcardinal vein and the
supracardinal vein.5 It starts from the inferior vena
cava just above the renal veins, and its functional
commencement is frequently by the union of
ascending lumbar and subcostal veins of the right
side.6  Inferiorly the connection of ascending lumbar
vein to inferior vena cava is usually transformed into
an avascular fibrous cord.  If this connection remains
patent, the azygos vein is named as lumbar azygos
vein.7 The azygos vein passes through the aortic
hiatus under shelter of the right crus of the
diaphragm, and ascends in the posterior mediastinum
to the level of the 4th thoracic vertebra, where it
arches forward over the root of the right lung to
terminate in the superior vena cava before entering
the pericardium.6 The azygos vein receives 4th to
11th right posterior intercostal veins, right superior
intercostal vein, 2 left hemiazygos veins and drains
some of the thoracic viscera. Through anastomoses
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of posterior and anterior intercostal veins, the azygos
system is linked to the internal thoracic veins,
whereas through ascending lumbar vein to inferior
vena cava. The azygos system is also in
communication with the vertebral venous plexus.8

Owing to these widespread communications, the
azygos vein drains venous blood from virtually all
the posterolateral parts of the thoracic and abdominal
wall.  Moreover it provides an important valveless,
collateral channel between superior and inferior vena
cava, when any of these vessels are obstructed.9

Descent of the heart and pericardium during
morphogenesis, causes the right posterior cardinal
vein (azygos vein) to arch over the root of the right
lung.10 This arched course of the azygos vein
produces a deep sulcus on the medial surface of the
superior lobe of the right lung. Aberrant lobes are
frequently associated with abnormal branching of the
tracheobronchial tree.  Abnormal growth of the right
superior lobe bronchus, medial to the azygos vein
(instead of lateral) may lead to formation of an
azygos lobe.11 Sometimes an unusual proximal
branch of the right principal bronchus passing
superior to the azygos arch (which is then enclosed in
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The continuation of the azygos vein with the inferior vena cava and a well demarcated azygos lobe of the right lung were
detected during routine dissection of a 65-years-old white male cadaver.  The azygos arch was found dilated and
malpositioned to create an aberrant azygos fissure in the right superior lobe which, was occupied by a fold of parietal
pleura. The developmental and clinical significance of the azygos lobe is discussed.
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an accessory fissure in the medial surface of the right
upper lobe) is associated with an azygos lobe.12

Rarely, abnormal positioning of the arch of the
azygos vein indents the superior lobe of the lung
dividing it into medial and lateral portions.12-13 Such
an accessory fissure in the superior lobe of the right
lung is designated as azygos fissure and maybe the
sole site of pleural effusion.12 To remember the
varying venous pattern in the mediastinum and to
avoid an intraoperative "trial and error" procedure, it
is important to evaluate pre-operatively the course
and branching patterns of the mediastinal vessels by
means of doppler ultrasonography, magnetic
resonance venography and computerized tomography
(CT). Computerized tomography is useful, not only
in recognition of enlargement and anomalies of the
azygos vein, but also in evaluation of its etiology for
the institution of the appropriate treatment of the
disease.

Case Report. During routine dissection of a
65-year-old white male cadaver, at the Anatomy
Laboratory of the College of Medicine, King Saud
University, Riyadh, Kingdom of Saudi Arabia. We
observed anomalous origin, course and termination
of the azygos vein. It was emanating from the
posterior surface of the inferior vena cava at the level
of the right renal vein (Figure 1).  In the posterior
mediastinum (at thoracic T4 and T5) it was enclosed
in a double layered fold of parietal pleura "the
mesazygos", indenting vertically the superior lobe of
the right lung into medial and lateral segments
(Figure 2). The mesazygos carrying azygos arch in

its depth, was lying in an azygos fissure between
medial and lateral segments of the superior lobe of
the right lung (Figure 2). The azygos vein was
covering the upper thoracic sympathetic chain. The
left renal vein was in a circumaortic configuration
(the 2 left renal veins encircling the aorta), whereas
the superior vena cava, inferior vena cava, portal,
hepatic and right renal veins were found to be
normal. The heart, liver, spleen and all other
abdominal viscera were normal in appearance and
position. On exploration of the branching pattern of
the superior lobar bronchus, the azygos lobe was
found to be aerated by 2 medial branches of tertiary
bronchus, of the right apical bronchopulmonary
segment. The arch and fissure of the azygos vein
were found to be partially dividing the superior lobe
into a small medial and larger lateral segments
(Figure 1).  The only narrow connection between
these 2 parts was at the depth of the azygos fissure.
The external diameter of the azygos vein at its
termination into superior vena cava was 13 mm.
This is the first case of coexistence of azygos lobe
and azygos continuation of inferior vena cava
detected in our department during the past 14 years.

Discussion. The azygos lobe, a common
malformation, was first described in 1777 with a
reported incidence of 0.4%-1%.14 It is more common
in males15 with a strong familial inheritance.16 The
anatomatical basis for this anomaly is the failure of
the normal migration of the azygos vein from the
chest wall to its usual position in the tracheo-
bronchial angle.12 So the invaginated visceral and
parietal layers (mesazygos) persist to form the azygos
fissure. Previously the presence of azygos lobe was
assumed to be of no clinical significance, but its
existence renders video assisted thoracoscopic
surgery very difficult.17 This anomaly poses a
significant risk during endoscopic thoracic
symathectomy.18 Although the association of the

Figure 1 - Schematic representation of lumbar azygos vein.

Figure 2 - Photograph showing sternocostal surface of the right lung and a
well demarcated azygos lobe, covered by pleura.
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azygos lobe with localized pleural effusion12 and
spontaneous pneumothorax have been described,19

Sadikot et al17 advocated the protective role of the
azygos lobe in reducing the incidence of spontaneous
pneumothorax.17 As the distribution of mechanical
stresses within the lungs is much higher towards the
apex,20 the mesazygos and 2 layers of regional
visceral pleura may act as a septum, protecting the
apex of the lung by diverting the transmission of
transient forces away from the apex. The altered
anatomy at the apex of the lung caused by azygos
lobe formation, somehow protects the apex from the
development of blebs and bullae associated with
spontaneous pneumothorax.

Azygos vein dilatation is frequently associated
with direct inferior vena caval connection to azygos
vein and congenital absence of intra-hepatic segment
of inferior vena cava.21 Also the anomalous formation
of azygos lobe is a potential factor for anatomical
displacement and dilatation of vena azygos.22 In the
present case, the positional displacement by azygos
lobe and the inferior vana caval-azygos continuation
could be the causative factors for dilatation of the
azygos arch. Such a dilated azygos vein, lying
parallel to the descending thoracic aorta may mimick
aortic pathology.23 Azygos vein traumatic injury is
uncommon but potentially lethal24 and frequently
associated with right hemothorax or mediastinal
temponade.25 Enlarged azygos arch may simulate
adenopathies and mediastinal or retroperitoneal mass
on radiographic examination.  Hence the awareness
of aberrant anatomy of the azygos system is
imperative for diagnostic and surgical procedures
employed for mediastinal and infra-diaphragmatic
pathologies.
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