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Case Report

ABSTRACT

The incidence of double inferior vena cava (IVC) ranges from 0.2% to 3%. Most of the cases of
double IVC are diagnosed incidentally from imaging given it has a lack of symptoms and clinical
findings. Embryogenesis of IVC is very complicated hence predisposing to diverse anomalies.
These anomalies are wusually of no clinical significance however may predispose to
thromboembolism likely due to venous stasis. The abnormal vessels also can be misdiagnosed as
masses which can cause massive haemorrhage if mismanaged. In this report, we present a 14
years old boy, who was incidentally diagnosed to have double IVC from computed tomography
(CT) done for other reasons.
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1. INTRODUCTION

Abnormalities of the inferior vena cava are
extremely rare. Most of the diagnoses were
made from Computed Tomography (CT) scans
that were performed for other reasons because
the majority of the cases were asymptomatic.
The complexity in the development of IVC leads
to several anomalies, including left-sided IVC,
duplicated IVC, and absent IVC.

“The first case of inferior vena cava duplication
(IVCD) was described in 1916 in a male subject
dissected during an autopsy by Lucas in London”
[1]. “As reported in the literature, the incidence of
IVCD is 15% (range 0.2%-3%), with
intraoperative findings between 0.2% and 0.6%”
[2-4]. In this report, we discuss the embryology
of the double IVC and its clinical significance.

2. CASE REPORT

A 14-year-old boy with no significant past
medical history had a road traffic accident. Upon
arrival at the casualty department, he had a full
Glasgow coma scale (GCS), however, his vital
signs showed episodes of hypotensive with

tachycardia. Generally, he looked pink and he
had tenderness over the abdomen. Focus

assessment sonography for trauma (FAST)
showed positive intrabdominal free fluid
indicating intraabdominal injury. Computed

tomography of the abdomen revealed that he
sustained AAST classification grade 1 splenic
injury, however, another pathology was
incidentally noticed in the CT scan in which he
has double Inferior vena cava.

The CT showed double IVC that runs upward,
accompanying the abdominal aorta on each side
as shown in Fig. 1. Both IVCs were formed from
the respective common iliac veins in which the
left-sided IVC terminated into left renal veins as
shown in Fig. 2. The left renal vein crosses the
aorta posteriorly to the right side, in which it joins
with the right IVC. The right IVC, once receiving
the left and right renal veins, ran upwards as a
single vein continuing superiorly as the azygos
vein within the retrocrural space subsequently
drained into the superior vena cava.

Otherwise, he is asymptomatic for the double
IVC, and the splenic injury was successfully
treated conservatively.

Fig. 1. Double IVC ran upwards bilaterally to the abdominal aorta. Abnormally located IVC
pointed with blue arrow run on the left side of the aorta
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Fig. 2. The left IVC terminated into the left renal vein

3. DISCUSSION

“IVC is composed of four segments, namely
hepatic, renal, suprarenal and infrarenal
segments. Development of IVC begins at 6%
week of gestation from 3 primitive veins which
are posterior cardinal, subcardinal, and
supracardinal veins. During embryogenesis, the
3 primitive veins undergo evolution and
regression. The posterior cardinal vein persists in
the pelvis as the common iliac veins, the right
supracardinal vein forms the infrarenal IVC, and
the right subcardinal vein forms into the
suprarenal segment by the formation of the
subcardinal-hepatic anastomosis while the left

Hepatic segment

Right renal vein

Right IVC

subcardinal vein and the left supracardinal vein
regress completely” [2,4-6]. “Anastomosis
between subcardinal and supracardinal veins
forms the renal segment while the hepatic
segment derives from the right vitelline vein”
[6,7]. Diversification at any point during the IVC
development, may result in various anatomical
anomalies. Major anomalies that commonly
occur in IVC development are circumaortic left
renal vein (8.7%),retro aortic left renal
vein(2.1%), double IVC (0.2-3%), left IVC(0.2-
0.5%) and absence of the hepatic segment of
the IVC with azygos continuation of the
IVC(0.6%).

Diaphragm

Aorta

Left renal vein

Left IVC

Fig. 3. Schematic figure illustrating double IVC with a retro aortic left renal vein, azygos
continuation

247



Yusof and Aziz; Asian J. Case Rep. Surg., vol. 7, no. 1, pp. 245-249, 2024; Article no.AJCRS.116009

As in our case, the anomaly detected is the
double IVC up to the level of the left renal vein,
which results from the persistence of the right
and the left supracardinal veins. The left IVC
merged with the left renal vein before it
passed posterior to the aorta to drain into the
right IVC.

This condition is usually asymptomatic, however,
the abnormally located IVC on the left side can
be misdiagnosed as abdominal mass or
lymphadenopathy, especially in a
patient who is investigated for intraabdominal
neoplasm mainly renal tumor. Furthermore, a
patient with double IVC is at risk of life-
threatening hemorrhage resulting from IVC injury
during a retroperitoneal procedure, hence
identification of vascular anomalies is very crucial
before any procedure. Identification of any
vascular anomalies can be achieved by Contrast-
enhanced CT or magnetic resonance imaging
(MRI) [7].

The thromboembolism phenomenon is also
highly associated with double IVC [8,9].
Alteration of the blood flow in
the abnormal vessels seems to be the

pathogenesis of the thromboembolic event. In
the case of recurrent emboli from lower limb
deep vein thrombosis in a patient with an IVC
filter, it may suggest the presence of
double IVC.

4. CONCLUSION

Abnormal development of fetal
venous circulation may result in various IVC
anatomical anomalies. Identification of any
abnormal vessels is very important in any type of
imaging, as most of the cases are asymptomatic.
Computed tomography is the imaging of choice
in the diagnosis of abnormal vessels since it is
non-invasive if compared to angiography.
Awareness of the various anomalies is
necessary for radiologists and surgeons to
prevent misinterpretation of the aberrant vessels.
The presence of double IVC can cause very
severe complications if not detected, hence
awareness of any vascular anomalies is very
crucial.
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