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Duplication of the inferior vena cava — report of a rare congenital variation
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Abstract

Double inferior vena cava is a congenital variation resulting from the persistence of the embryonic
cardinal venous system. Duplication of the inferior vena cava is a rare occurrence where the left
side cardinal venous system persisted as the left inferior vena cava.

Just above the union of the external and internal iliac veins on each side, the two symmetrical
trunks were connected by a transverse trunk which is the embryological remnant of the inter
posterior cardinal venous anastomoses and was situated dorsal to the common iliac arteries and
ventral to the body of the fifth lumbar vertebra. These venous variations though generally silent
may have significant clinical implications, especially during retroperitoneal surgery and in the
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treatment of thromboembolic diseases.
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[ntroduction

The inferior vena cava (IVC) develops during the 6th to 10th
week of embryogenesis from many sources like the posterior
cardinal vein, the subcardinal and supracardinal veins and
various anastomoses between these veins. Any deviation
in this complex process of embryogenesis may lead to
variations in the final development of the IVC. Duplication of
the IVC in one such relatively rare condition which majority
of cases is clinically silent and diagnosed incidentally by
imaging (including computed tomography [CT] and magnetic
resonance [MR] imaging) done for other reasons. It is a
relatively uncommon condition with a reported incidence of
0.2-3%][1].The percentage of intraoperative findings varies in
different series between 0.2-0.6%of cases. Variations in the
IVC are hence indicative of defective angiogenesis and are
of immense surgical importance especially retroperitoneal
surgeries and in cases of thromboembolism.

(Case Report

The present case was observed during abdomen dissection in
an adult male cadaver for undergraduates in the Department
of Anatomy, Konaseema Institute of Medical Sciences and
Research foundation, Amalapuram. In this case apart from
the IVC present normally on the right side, another similar
vein was also seen running parallel to it on the left side. This

left sided IVC was formed by the junction of left internal and
external iliac vein and continued upwards laying on left side
of lumbar segment of vertebral column up to the liver where it
joined with the right IVC and ascended cranially as a common
trunk behind the liver to open normally into the right atrium.
The common iliac veins before continuing as IVC on either
side were interconnected by transverse venous anastomoses
which was situated dorsal to the common iliac arteries and
ventral to the body of the fifth lumbar vertebrae. Moreover,
the two IVC’s were again united ventral to the abdominal
aorta at the level of the entry of the left renal vein (Figure 1).
On the right side, one renal vein drained into the right sided
IVC whereas on the left side two renal veins were founded
draining into the left IVC. The right testicular vein joined the
right vena-caval trunk at the normal level but the left one was
found to join the left IVC just below the point of drainage of
the left renal vein (Figure 2).

No defect was being found in intersegmental lumbar veins.

Discussion

Embryogenesis of IVC is complex process of successive
appearanceofthreepairsofprimitiveveins (posteriorcardinal,
subcardinal and supracardinal veins) interconnecting,
anastomozing and followed by regression. This process
begins at the sixth week of gestation and is completed by the



Figure 1. Figure showing the right inferior vena cava (1) and the left
inferior vena cava (2) joined with each other by transverse caudal
venous anastomoses -persistent inter-posterior cardinal venous
channel - (4) in front of the body of 5th lumbar vertebrae. Renal
segment of the left inferior vena cava joins with the right inferior
vena cava by pre-aortic anastomoses (3) by in front of the abdominal
aorta (5). The ureters of both sides are colored yellow (6, 7).

tenth week [1]. Development of the IVC can broadly be divided
from cranio-caudally into the common hepatic segment, the
hepatic, renal and the post renal segments. In the present case
the common hepatic segment and the hepatic segment of [VC
are normal in development.Below the liver two separate [VC’s
are present on either side of the abdominal aorta possessing
the usual tributaries (renal veins, suprarenal and gonadal
veins). On the right side the development of the renal and
post-renal part of the IVC is almost normal (i.e.,right posterior
subcardinal vein and right supra-subcardinal anastomoses).
The right common iliac vein was derived from the caudal part
of right posterior cardinal vein caudal to the inter-posterior
cardinal venous anastomoses. The renal segment on the left
side was derived from the inter-subcardinal anastomoses
(pre-aortic anastomoses), which normally constitutes the
part of the left renal vein crossing anterior to the abdominal
aorta [2].Post renal segment is developmentally almost
similar to that of the right side. The IVC'’s of the two side are
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interconnected by a venous channel which is the persistent
inter posterior cardinal venous channel.

Double IVC is a rare variation and only seen in 0.2-3% cases
as reported by earlier researchers. In this present case the
sources of development of renal segments of [IVC’s of both the
sides differ. The renal segment of left [VC was derived from
the pre-aortic anastomosis, which usually gives rise to the
development of left renal vein. The cardinal venous system on
the left side usually disappears in the course of development,
but persisted in this case to form the left [VC which represents
the left post-renal segment like that of the right side. The
embryological posterior cardinal venous anastomoses
persisted and joined the two IVC.

Renal veins are formed by anastomoses of the subcardinal
veins and supracardinal veins and according to previous
researches it is found that supernumerary renal veins if
present are more common on the right side [3]. But in this
case two renal veins are seen on the left and single one is seen
on the right side. A similar case was reported by Rischbieth,

Figure 2. Figure showing two renal veins on the left side (arrows)
draining into the renal segment of the left inferior vena cava whereas
only one renal vein in present on the right side (arrowhead).



Persistence of left side inferior vena cava

in which he found double origin of left renal vein which
eventually united together and drained in the left [VC. In his
study also there was only one renal vein present on the right
side [4].

The majority of cases of double IVC are diagnosed incidentally
by imaging for other reasons, but these variations can have
significant clinical implications. Radiologically, the presence
of double IVC can be mistaken as a pathological lesion such as
lymphadenopathy[5, 6] or left pyelo-uretericdilatation[7].The
presence of double IVC may also complicate retroperitoneal
surgery. The double IVC can be inadvertently injured or
ligated during retroperitoneal surgery|[8].

Moreover, there are several case reports of thromboembolic
events occurring in patients with double [VC. There appears
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to be an increased incidence of thrombosis formation in
double IVC, but the exact cause is unknown[9].

Therefore, it is very important to have a comprehensive
knowledge about the variations in the anatomy of IVC so that
they can be diagnosed pre-operatively to assist safe surgical
interventions.
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