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Agenesis of common iliac vein encroaching development of inferior vena cava
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Abstract

Anatomical variations of inferior vena cava and its tributaries are not uncommon during
abdominal and pelvic surgeries. Among the variations of inferior vena cava the infrarenal type is
rare. During the routine dissection of a male cadaver, such rare variation in formation of inferior
vena cava was found associated with agenesis of common iliac vein. Although they may not be
of functional importance but knowledge of such variations is essential for surgical point of view.
Some variations are common and some are rare. It becomes essential to find out their structural
and functional importance in the body. Unfortunately, they are missed during preoperative
assessment of patients even in the era of advanced radiological interventions unless they are
hazardous or altered any function. Therefore, developmental origin of these variants gets equal
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[ntroduction

The inferior vena cava (IVC) conveys blood to the right atrium
from all structures below the diaphragm. The inferior vena
cava is constituted by the junction of two common iliac veins
(CIV) anterior to the fifth lumbar vertebral body slightly on
its right. The common iliac veins are formed by confluence of
the external iliac and internal iliac veins. The external iliac
veins (EIV) are the upward continuation of the femoral veins
whereas internal iliac veins (IIV) are the union of various
tributaries those correspond to the branches of internal iliac
artery [1].

During 6th to 8th week of embryonic period, genesis of the
IVC adopts complex process of the development, regression
and anastomosis of 3 sets of paired veins: the postcardinal,
subcardinal, and supracardinal veins [2]. Subsequently, [VCis
converted to a unilateral right-sided system consisting of the
postrenal,renal, prerenal,and hepaticsegments from caudal to
cranial [3, 4]. During fetal life the venous drainage of the lower
limb buds and pelvis is initially carried out by the right and
left postcardinal veins, which runs dorsal to the mesonephric
ridges. The early postcardinal veins communicate across the
midline via an inter-postcardinal anastomosis. This remains
as an oblique transverse channel between the iliac veins, and
becomes the major part of the definitive left CIV. The IVC is

formed from below by the convergence of two CIV and the
right postcardinal vein [1].

The spectrum of anatomical variations in the formation and
course of IVC has been well described [5, 6]. But the variant
infrarenal IVC is believed to have a prevalence of less than
2% in the normal population and with complete absence of
the IVC occurring in 0.3% of healthy subjects [6, 7]. The most
common major venous variants are transposition of the IVC,
duplication of IVC, circumaortic renal collar and retroaortic
renal vein [7].

(Case Report

During a routine dissection of the retroperitoneal region of
an adult male cadaver fixed in 10% formalin, we came across
a variant drainage pattern of formation of inferior vena cava
and unilateral absence of common iliac vein. Dissection was
carried out using Cunningham’s Manual of Practical Anatomy.
We have observed a rare formation of [VC by two channels,
right EIV and left CIV. The right CIV was found to be absent
due to affluence of right external iliac and internal iliac veins.
The latter was rushing cranially and medially, crossing the
median plane and draining into the left CIV. A significant
dilation was exhibited at the junction of right iliac vein with
left CIV (Figure 1). The right EIV was crossed anteriorly by
right external iliac artery and ureter.
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Figure 1. Picture depicting the variant formation of inferior vena
cava (IVC) as well as dilation (*) at the confluence of right internal
iliac vein (RI) and left common iliac vein (LCI). (LE: left external iliac
vein; LI: left internal iliac vein; RE: right external iliac vein)

On contrary, the left CIV is formed by the confluence of left
externalandinternaliliacveins. The CIV wasrunning cranially
and medially to join right EIV after receiving right IIV as its
tributary, thereafter it crossed median plane posterior to the
right common iliac artery (Figure 2). The left EIV was crossed
anteriorly by left internal iliac artery and ureter.

The origin of internal iliac veins was formed bilaterally from
contribution of an anterior and posterior venous tributaries
which received drainage from visceral (vesical, prostatic
and rectal) and parietal (gluteal and lateral sacral) veins,
respectively. The median sacral vein drained into the left
internal iliac vein. The right and left lateral sacral veins
drained into the corresponding internal iliac veins. Other
veins draining into the IVC did not show any variation in their
drainage and course. The branching pattern of the abdominal
aorta was as usual.

Discussion

Otoetal.and Cardinotetal.reportedacase of rightIIVdraining
into the left CIV. Our results are consistent with these reports

Panchal and Chaturvedi

[9, 10]. Singh and Biswas conveyed that the regression of part
of the right post cardinal vein and the oblique transverse
anastomosis lead to bilateral agenesis of CIV [11]. Present case
revealed the agenesis of right CIV only. This may be due to
the segmental deterioration of right post cardinal vein caudal
to the oblique transverse anastomosis after sprouting out
of external iliac and internal iliac veins. Therefore, common
iliac vein was not formed on right side resulting shifting of
right IV to left CIV owing to its remodeling. Alicioglu et al.
supported the theory proposed by Milner (1980) of perinatal
thrombosis as a causative factor that may trigger variation in
formation of IVC [5].

Dissemination of such uncommon variation in the formation
and course of [VC is helpful not only in preoperative planning
of openretroperitoneal and laparoscopic abdominal surgeries
but can also prevent any intraoperative inadvertent injuries
to anomalous vein [13]. Furthermore, detailed knowledge of
variations of veins is crucial in staging of abdominal neoplasm,
in radiological interpretation of CT venography as well as
therapeutic intervention like placing IVC filters, testicular

Figure 2. Picture showing relationship of inferior vena cava (IVC),
left common iliac vein (LCI), left external iliac vein (LE), left internal
iliac vein (LI), right external iliac vein (RE) and right internal iliac vein
(RI) with abdominal aorta (A) and its terminal branches.
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vein embolization and sampling of renal and adrenal veins
[14].

Ruggeri et al. considered IVC variants as a sufficient cause for
development of deep vein thrombosis; they also hypothesized
correlation between an IVC variants and thrombophilia
in the pathogenesis of deep vein thrombosis [15]. Further
investigation is needed to validate this hypothesis.

The interventional radiological procedures like CT
venography, MR angiography are very sensitive in diagnosing
the venous thrombosis. The rare variant of the IVC are not
always recognized during the preoperative assessment of

I

patient. This may increase the risk of intraoperative injury
to the variants of retroperitoneal and pelvic venous channels,
particularly during laparoscopic surgeries. Although the
anatomical variants of pelvic and retroperitoneal vessels do
not cause any functional damage but they can be relevant
during surgery.
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