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Abstract

This case report details multiple vascular
anomalies discovered during routine abdominal
dissection, including duplication of the inferior
vena cava (IVC), the right testicular artery
(RTA) originating from an accessory right
renal artery, and unusual drainage of the right
testicular vein into the right part of the double
IVC. Currently, computed tomography and

angiography are instrumental in diagnosing IVC
duplication, highlighting its clinical significance
with increased risks of deep vein thrombosis
and pulmonary embolism. Understanding these
variations from an embryological perspective is
crucial for managing clinical cases and planning
surgical interventions involving the posterior
abdominal wall. This case study explores
the embryological origins of these vascular
anomalies. It discusses their potential clinical
implications, emphasizing the importance of
accurate imaging techniques and comprehensive
anatomical knowledge in clinical practice..
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Introduction

The inferior vena cava (IVC) is a major
retroperitoneal vessel formed by the union
of the right and left common iliac veins. This
confluence typically occurs at the level of the L5
vertebra, situated approximately 2.5 cm to the
right of the midline [1]. The vessel runs along
the vertebral column’s right anterolateral aspect
and traverses the diaphragm’s central tendon to
enter the thorax around the T8 vertebral level.
It serves as the main conduit for deoxygenated
blood from the lower extremities and abdomen

to the right atrium of the heart [2,3]. As the

IVC ascends, it receives many tributaries
including paired third and fourth lumbar veins,
the right gonadal vein, paired renal veins, the
right suprarenal vein, paired inferior phrenic
veins, and three hepatic veins [3]. Anomalies
of the IVC are rare in the general population,
and most of the patients with this variant are
asymptomatic and are incidentally detected
by diagnostic imaging modalities. Anatomical
variations of these vessels are important to
consider they may cause lower extremity venous
insufficiency, deep vein thrombosis, and pelvic
congestion syndrome [4].
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Embryological basis of vascular variations

The complicated embryogenesis of the IVC
might lead to the aberrant development of the
organ. Embryogenesis of the IVC is from the
fusionand subsequentregression of the following
pairs of embryological veins, namely the
posterior cardinal, subcardinal, supracardinal,
and vitelline veins [3,5-7]. Similarly, the renal
vessels, gonadal arteries, and veins also exhibit
several variations. Considerable variations in
the kidneys vascular patterns with multiple
renal arteries are also common [8]. These
variations are important in posterior abdominal

wall operations and kidney transplantation [9].
Case Report

During a routine anatomy dissection for
students, in the
at the Kairuki
University, Dar es Salaam Tanzania, an adult

undergraduate medical

Department of Anatomy,
male autopsy was incidentally found to have
double IVC associated with other multiple
vascular variations. This case report describes
multiple vascular anomalies found incidentally
during routine anatomical dissection. The most
significant finding is the duplication of the
inferior vena cava (IVC). The right testicular
artery originated from an accessory right renal
artery, and the right testicular vein drained into
the right part of the double IVC. The right IVC
traveled up along the right side of the abdominal
aorta, received the right testicular vein, and joined
the left IVC to form a common trunk of IVC. The
left IVC coursed superiorly on the left side of the
abdominal, received the left renal vein, and then
crossed anteriorly to the abdominal aorta to join
the right IVC to form the common inferior vena
cava (CIVC) (Figure 1).

Furthermore, we observed the presence of a right
accessory renal artery that originated from the
abdominal aorta immediately above the origin
of the inferior mesenteric artery. This accessory
renal artery looped anterior to the right IVC and
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deeper/posterior to the testicular vein towards
the right kidney. The right testicular artery was
observed to originate from the right accessory
renal artery instead of its normal origin from
the abdominal aorta (Figure 1). We also
observed two separate divisions of the right and
the left renal veins, which had emerged from the
respective kidney’s hilum. On the left side, the
divisions ended into a common trunk forming
the left renal vein before draining into the left
IVC that drains into the CIVC.

Figure 1) Showing the left kidney (LK), right kidney (RK),
common inferior vena cava (CIVC) formed by the union
of the left inferior vena cava (LIVC) and the right inferior
vena cava (RIVC). Other structures are the right accessory
renal artery (RARA), right testicular artery (RTA), right
ureter (RU), right testicular vein (RTV), abdominal aorta
(AA), and inferior mesenteric artery (IMA).

Embryogenesis of the IVC is from the fusion,
anastomosis, and subsequent regression of
three longitudinal pairs of fetal veins in a
complex mechanism that gives rise to the IVC
[5,10,11]. The incidence of dual IVC in the
general population is estimated to be between
1% and 3% [6,7,12]. Persistence of veins that
normally degenerate on the left side leads to
duplication of the IVC [13]. In the present case,
the double IVC was found only in the lower
segment so that the degenerated parts appeared
to continue only in the lower segment up to the
level of the kidneys. Although it is incidentally
discovered during imaging tests, the variant
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has major clinical consequences [7,14]. It
is imperative to recognize these variants, as
failure to do so may jeopardize the patient’s
life during abdominal operations, especially
retroperitoneal associated operations, and IVC
filter placement [15]. Numerous case reports
on IVC duplication have been published. IVC
duplication is clinically relevant when combined
with other vascular anomalies as revealed in this
case report. These variants could be a challenge
during retroperitoneal surgical procedures
[16]. In summary, it’s crucial to recognize that a
duplicated IVC may be mistakenly identified as
other conditions, such as lymphadenopathy;, left
pyeloureteric dilatation, retroperitoneal cysts,
and loops of small bowel [17]. This may result in
unwarranted or incorrect therapy, emphasizing
the importance of precise diagnosis in such
situations.

Conclusion

This case report reveals a duplicated inferior
vena cava (IVC) associated with an accessory
renal artery and unusual testicular artery and
vein drainage patterns. These complex vascular
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anomalies underscore the need for detailed
anatomical knowledge and advanced imaging
techniques in clinical practice. Surgeons must be
aware of such variations to avoid complications
during retroperitoneal surgeries and IVC filter
placements. Thorough preoperative imaging is
crucial foridentifyingand addressing anatomical
anomalies. Understanding the embryological
development of the IVC and related vessels aids
in recognizing these variations. Overall, this
case highlights the importance of integrating
comprehensive anatomical and embryological
knowledge into clinical practice to ensure
accurate diagnosis and effective management of
vascular anomalies.
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