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Hemiazygos continuation of a left-sided inferior vena cava (IVC) is an extremely rare de- 

velopmental anomaly. We present the case of a male patient in whom this condition was 

incidentally discovered during a thoraco-abdominopelvic CT scan. With the widespread use 

of contrast-enhanced computed tomography and magnetic resonance angiography, the de- 

tection of congenital IVC anomalies has become more accessible. These anomalies are often 

found incidentally during imaging performed for other clinical reasons. Awareness of this 

anomaly is crucial before any surgical or endovascular procedures to avoid potential com- 

plications. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Developmental variations of the inferior vena cava (IVC) are
found in the general population, with a prevalence rang-
ing from 0.07% to 8.7% [ 1 ]. IVC anomalies can be classified
into prerenal anomalies (interrupted IVC), renal anomalies
(retroaortic renal vein and circum-aortic venous collar), and
postrenal anomalies (duplicated IVC, left-sided IVC, and retro-
caval ureter) [ 2 ]. Left-sided IVC and azygos or hemiazygos con-
tinuation of the IVC have prevalences of 0.2% to 0.5% and
0.6%, respectively, and are typically asymptomatic, inciden-
tal findings [ 3 ]. The exact prevalence of the combined occur-
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rence of left-sided IVC with hemiazygos continuation is un-
known due to the rarity of reported cases. With the advent of
advanced imaging techniques such as CT and MRI, it has be-
come imperative to understand the various anatomical vari-
ations of the inferior vena cava and the azygos system, as
these techniques provide valuable insights into these struc-
tures, including the variation described in our case. A thor-
ough understanding of the congenital anomalies of the IVC
and the azygos system is essential for radiologists to prevent
diagnostic errors and to aid in preoperative planning. We re-
port a rare case of transposition of the inferior vena cava with
azygos continuation, associated with polysplenia and a short
pancreas. 
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Fig. 1 – Axial section of an abdominal CT scan after 
injection of contrast medium into an arterial beat showing 
a left inferior vena cava (yellow arrow) in relation to the 
aorta (green arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 – Sagittal reconstruction of a thoraco-abdomino-pelvic 
CT with contrast injection showing the drainage of the 
azygos vein (yellow arrow) into the superior vena cava via 
the arch of the azygos vein (green arrow). 

 

 

 

 

 

 

 

 

tinuation. 
Case report 

This is a 60-year-old man with no significant medical or surgi-
cal history and no notable family history, who presented with
epigastric abdominal pain for the past month, which later be-
came diffuse. 

A blood test was conducted, revealing a lipase level of 60
IU/L and a CRP level of 7 mg/L. 

An abdominal ultrasound was performed, revealing 2 hep-
atic lesions that could not be accurately characterized by
the ultrasound. A thoraco-abdomino-pelvic CT scan was re-
quested for better characterization and to search for a primary
tumor. 

The contrast-enhanced CT scan incidentally revealed a
left-sided inferior vena cava with hemiazygos continuation: 

• The 2 iliac veins drain into the left-sided inferior vena cava
( Fig. 1 ), which then joins the hemiazygos vein ( Fig. 2A ) be-
fore converging with the azygos vein ( Fig. 2B ), which drains
into the superior vena cava via the azygos arch ( Fig. 3 ). 
Fig. 2 – Axial slice of a thoraco-abdominal CT scan with contrast
cava draining into the hemiazygos vein (blue arrow), which then
• The hepatic veins drain directly into the right atrium
( Fig. 4 ). 

• Associated anomalies include polysplenia ( Fig. 5 ) and a
short pancreas ( Fig. 6 ). 

The CT scan confirmed that the hepatic lesions initially ob-
served on the ultrasound were hepatic hemangiomas. No ab-
normalities were found on the scan to explain the patient’s
abdominal pain. The patient was treated with symptomatic
management, leading to good clinical improvement. 

In conclusion, there was a fortuitous discovery of a trans-
position of the inferior vena cava (IVC) with hemiazygos con-
 injection in the portal phase, showing the inferior vena 
 joins the azygos vein (red arrow). 
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Fig. 4 – Coronal reconstruction of a thoraco-abdomino- 
pelvic CT showing the drainage of the hepatic veins (Violet 
arrow) into atrium (White arrow). 

Fig. 5 – Coronal reconstruction of a thoraco-abdomino- 
pelvic CT showing polysplenia (brown arrow). 

 

 

 

 

 

 

 

 

 

Fig. 6 – Coronal reconstruction of a thoraco-abdominal 
Discussion 

The inferior vena cava (IVC) is a single vein situated to the
right of the abdominal aorta. Failure in the process of em-
bryogenesis can lead to congenital anomalies of the IVC [ 4 ].
The development of the IVC is a complex process that occurs
between the fourth and eighth weeks of gestation. It involves
3 pairs of primitive venous channels: the posterior cardinal
veins, the subcardinal veins, and the supracardinal veins
[ 5 ]. The normal IVC is composed of 4 segments: the hepatic,
prerenal, renal, and postrenal segments. It collects blood from
the lower limbs, pelvic region, and abdomen [ 6 ,7 ] . 
CT scan showing a short pancreas (yellow arrow). 
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Infrahepatic interruption of the IVC with azygos or hemi-
azygos continuation is a rare condition, most likely result-
ing from agenesis of an IVC segment or failure of fusion be-
tween the adrenal and hepatic segments of the IVC [ 8 ]. In such
cases, the hepatic veins drain directly into the right atrium
( Fig. 3 ), and venous blood from the lower body is redirected
into the azygos or hemiazygos vein. The azygos vein then
drains into the superior vena cava, ultimately reaching the
right atrium [ 9 ]. During early embryogenesis, venous drainage
from the left and right sides of the body occurs independently.
After the regression of most of the left supracardinal veins
and the interconnections between the sacrocardinal veins, the
entire venous drainage from the left lower limb shifts to the
right side, forming the IVC. Disruptions in this developmen-
tal process can result in anatomical variants, such as a left-
sided IVC [ 10 ]. An isolated left-sided IVC ascends on the left
and may drain into the right atrium through various path-
ways. In the first scenario, the left-sided IVC crosses the mid-
line anterior to the aorta after receiving the renal veins, then
continues on the right side to drain into the right atrium. In
the second scenario, the IVC crosses the midline but is in-
terrupted and continues as the azygos vein, which then con-
nects to the superior vena cava before draining into the right
atrium. Lastly, in less common cases like ours, the left-sided
IVC may continue caudally on the left as the hemiazygos vein
[ 11 ]. Azygos and hemiazygos continuation of the IVC is of-
ten associated with complex malformation syndromes, such
as congenital heart defects, polysplenia, and situs anomalies
[ 12 ]. In our case, it is associated with polysplenia and a short
pancreas. 

Noninvasive imaging techniques like contrast-enhanced
computed tomography and magnetic resonance imaging are
the most reliable methods for identifying these anomalies
in asymptomatic patients [ 8 ]. Ultrasound is a noninvasive,
radiation-free method often used for initial evaluation; how-
ever, it is an operator-dependent modality, and the examina-
tion of the infrarenal part of the IVC is often limited by gas
and adipose tissue [ 13 ]. In pediatric patients, ultrasound is
generally the first-line modality for cross-sectional imaging.
If ultrasound is insufficient due to operator or patient-related
factors, magnetic resonance imaging is sensitive for detecting
IVC anomalies [ 14 ]. CT is commonly used to assess the IVC; its
advantages include excellent spatial resolution and the avail-
ability of postprocessing techniques such as multiplanar re-
construction of volume-rendered images. Routine imaging is
performed between 60 and 70 seconds (portal venous phase)
after contrast administration [ 14 ]. Another advanced imaging
technique for IVC evaluation is magnetic resonance imaging
(MRI). MRI, particularly 3-dimensional T1-weighted imaging
enhanced with a contrast agent during breath-hold and bal-
anced steady-state free precession techniques [ 13 ], offers de-
tailed assessment. Magnetic resonance venography (MRV) is
an effective method for identifying developmental anomalies
of the IVC. It can be performed with or without contrast agents
(gadolinium) [ 15 ]. 

IVC anomalies generally do not require treatment but can
be significant for planning vascular or surgical interventions
[ 2 ]. 
Conclusion 

Left-sided IVC with hemiazygos continuation is an extremely
rare anomaly. It is crucial to recognize and identify this
anatomical variant before planning any vascular or interven-
tional procedures involving the IVC. CT is the imaging modal-
ity of choice for detecting this variation. In every abdominal or
thoraco-abdominal CT scan, it is essential to analyze the vas-
cular structures, especially veins, and describe any anatomical
variations. 

Patient consent 

Written informed consent was obtained from the patient for
the publication of this case report. 
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