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Case Report

A Rare Anatomical Variation in Medial Root of Azygos Vein with its
Embryological Aspect
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Abstract: The azygos system of veins arises from the vessels in the abdomen and
passes into the thorax to form paired trunks that serve as the chief drainage for the
abdominal wall and for the contents of the posterior mediastinum. Because of the
complex embryological development of these veins many possible variations may be
expected to occur. During routine dissection for the azygos system of veins the
present adult male cadaver of unknown age was found to have an anatomical rare
variation in the formation of the azygos vein. The medial root of formation of azygos
vein showed Y shaped pattern and contributed to both azygos and hemiazygos vein
formation. The embryological basis of this variation was studied and discussed. The
rest of the azygos venous system did not show any variation. These embryological
variations are important for the mediastinal surgeons and radiologists to avoid
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misinterpretations.

A number of variations of the azygos
venous system are reported (Celik et al.,
1996) which are due to its complex
embryological development (Mezzogiorno
and Passiate, 1988). The azygos vein has its
origin in the thorax at the level of twelfth
thoracic vertebra by the union of three
roots Lateral root, Intermediate root and
Medial root.

Lateral root is the common trunk
formed by the union of right ascending
lumbar vein and right subcostal vein in the
thorax just below the head of twelfth rib
(O’Neil, 1945). The right ascending lumbar
trunk begins in the pelvis, connects with the
lumbar veins, inferior vena cava and right
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subcostal vein. Right subcostal vein runs
along the inferior border of right twelfth rib
and join right ascending lumbar vein
(Standring, 2008).

Intermediate root also known as
lumbar azygos is a vein which usually arises
from dorsal aspect of the inferior vena cava.
It passes upwards and joins the lower end of
azygos vein (Seib, 1934). Medial Root is the
communicating vein which communicates
caudally with the inferior vena cava or left
renal vein and with the intermediate azygos
root cranially. Sometimes it arises from the
dorsal aspect of the inferior vena cava as
common medial root which passes through
the aortic opening of diaphragm into the
thorax and immediately divides into two
branches known as medial azygos and
medial hemiazygos root of origin which
terminates in the caudal extremity of the
azygos and hemiazygos venous forming a Y
shaped pattern (Seib, 1934). It is important
to keep in mind that different courses of the
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azygos system do exist so that extra caution
is required during surgery of the
mediastinum and also in appropriately
interpreting the radiographs (Brenner ef al.,
1974).

Case Report

During routine dissection of the
posterior thoracic wall for the azygos system
of veins in an adult human cadaver we
encounter a variation in the formation of the
azygos vein. The medial root of the
formation of the azygos vein arose from the
inferior vena cava, ran upward closely
applied to the vertebral column. Opposite
the twelfth thoracic vertebra it divided into
two branches namely medial azygos and
medial hemiazygos root. These joined the
caudal ends of the azygos and hemiazygos
vein respectively. The hemiazygos
immediately drained into azygos vein. All
the other major vessels like superior and
inferior vena cava were normal.

Photograph showing Medial root (MR) arising
from the inferior vena cava and dividing into
medial azygos (MAR) and medial hemiazygos
(MHAR) joining the azygos vein (AV) and
hemiazygos vein (HAV) respectively
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Discussion

The azygos venous system has very
complex embryological origin so many
possible variations may be expected to occur
(Ozbek et al., 1999). Medial azygos root
arises from the dorso medial aspect of the
inferior vena cava at or below the left renal
vein usually opposite the second lumbar disc
and entered the thoracic cavity through the
aortic opening of the diaphragm dividing
immediately into two branches which were
named as Medial azygos root present on the
right side formed the azygos vein by joining
the lateral root. Medial hemiazygos root
present on the left side formed the
hemiazygos vein by joining the left lateral
root. To wunderstand the embryonic
derivation of the Y thus formed by the
bifurcation of the common medial root let us
suppose that the twelfth retro aortic
anastomosis, persisted in its entirety and also
that the right sub central vein remained from
this level caudally forming a T-shaped
pattern. But since the establishment of the
definitive arrangement probably takes place
early in intrauterine development, it is
possible that as a result of various growth
and hydro dynamic factors, the twelfth retro
aortic anastomosis may be pulled slightly
caudally at the point where the sub-central
vein meet it, forming a Y shaped pattern
with a very shallow fork and with almost
horizontal arms. Thus it would seem that the
arms of the Y in these shallow and most
simple patterns are formed chiefly from a
retro-aortic anastomosis. To explain the
patterns having a deep and long armed fork,
let us assume that the following venous
segments persist

1. The right and left medial sympathetico-
subcentral anastomosis at the level of the
12th thoracic intersegmental veins, The
(right medial sympathetic line-right
subcentral line) and Thl2 (left medial
sympathetic chain-left subcentral vein)

2. The right and left subcentral veins between
the levels of the 12" thoracic and second
lumbar intersegmental veins, right sub
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central line (Th12-L2) and left subcentral
vein (Th12-L2)

3. The inter sub central anastomosis at the level
of the second lumbar intersegmental vein,
L2 (right subcentral line-left subcentral line).

4. The right subcentral between the levels of
the second and third lumbar intersegmental
veins, right subcentral line (L2-L3).

The right medial sympathetico-sub
central anastomosis at the level of the third
lumbar intersegmental veins (L3 right
medial sympathetic line-right subcentral
line). The right medial sympathetic para
ureteric anastomosis at the same level L3
(right medial sympathetic line-right
thoracolumbar line).

The results will be a Y-shaped
pattern with a deep long armed fork, or in
adult terminology, a common medial root of
origin arising from the inferior vena cava at
the level of L3 and passing cranially to
bifurcate quickly at the level of L2.Each of
the branches then continues obliquely
cranially and laterally, the right to terminates
in the beginning of the azygos vein (medial
azygos root), left in the hemiazygos (medial
hemiazygos root). The right branch in this
example is formed almost entirely from the
right subcentral vein; only a short horizontal
segment occurring at its cranial extremity.
The left branch was chiefly formed from the
left subcentral but with short horizontal
segments at either extremity. The cranial
portions of the lumbar medial sympathetic
veins could constitute the cranial portion of
these branches just as well as the subcentral
veins of this example (Seib, 1934). Surgeons
should be aware of these variations during
mediastinal operations of the possibility of
variations of the azygos venous system to
avoid profuse bleeding. Also the congenital
venous malformations may be one of the
causes of thromboembolic disease especially
in young people with no other associated
risk factors for thromboembolism (Ordonez
et al., 1999). The variant azygos veins which
are continuous with the inferior vena cava
are associated with anomalies of heart,
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spleen and superior vena cava (Minniti et
al., 2002). These can also cause confusion in
diagnosing these structures after detection in
scans and MRI (Smathers et al., 1983).

Conclusion

The knowledge of the anatomical
variations of the azygos vein is very helpful
to the mediastinal surgeons to identify the
variable structures so that inadvertent
hemorrhagic complications can be avoided.
Also they will avoid confusion in diagnosing
the structures on radiographs and MRI scans
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