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Figure 1: Contrast enhanced axial CT image of the 
upper oesophageal mass.

In the upper abdomen, there was a dilated vessel at 
the right retrocrural location [Figure 2]. 
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ABSTRACT

The azygos system enlarges in cases of obstruction to the superior vena cava or inferior vena cava and result 
in increase blood flow through the system. Azygos continuation of the inferior vena cava is usually congenital 
and asymptomatic. The azygos vein is the sole drainage of the blood from the lower half of the body to the 
heart. It is crucial to identify the anomaly as it might involve in the surgical planning of tumours in the 
thorax or abdomen. Computed Tomography is a non-invasive technique and provide important information 
about the tumour and the vascular anomaly.
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INTRODUCTION

This is a case of carcinoma of the oesophagus that has 
incidental finding of azygos continuation of the infe-
rior vena cava (IVC) on Computed Tomography (CT) 
scan of the neck and thorax during assessment of the 
tumour.

Case Report

A seventy-two year-old woman with history of dys-
phagia was scheduled for CT scan of the neck and 
thorax. She had dysphagia for at least two months 
with significant loss of weight and appetite. Oesopha-
gus-Gastro-Duodenoscopy (OGDS) was done and there 
was narrowing of the upper third of the oesophagus 
by intraluminal mass. 

Enhanced helical CT (Siemens Somatom Volume 
Zoom) of the neck and thorax were performed after 
intravenous injection of 100 ml of 300 mg I/ml Io-
hexol (Omnipaque, Amersham Health, Cork, Ireland) 
at a rate of 2.0 ml/sec. The neck and thorax axial 
images were obtained in 5mm and 10mm slice thick-
ness respectively and 2.5mm collimation. The axial 
images were reconstructed to obtain the sagittal and 
coronal images.

The CT scan images revealed irregular circumferen-
tial soft tissue mass of the upper oesophagus with 
narrowing of the oesophageal lumen. There was ill-
defined soft tissue mass on the right side of oesopha-
gus which obliterated the normal fat plane between 
the trachea and oesophagus [Figure 1]. 

             
             Corresponding author: 
           Mubarak Mohd Yusof, 
           Department of Diagnostic Imaging, 
           Hospital Tengku Ampuan Afzan, Jalan Tanah Putih, 
               25100 Kuantan, Pahang Darul Makmur, Malaysia. 
             Email: adibawazif@yahoo.com



60       Volume 7 Number 2, December 2008

THE INTERNATIONAL MEDICAL JOURNAL

rior to the thoracic spine.

The normal inferior vena cava at the renal level to 
the hepatic level was not visualized. The hepatic IVC 
to the right atrium and the IVC inferior to the kid-
ney were normal. The right renal vein drained into 
the dilated azygos vein. The left renal vein drained 
into an enhanced left retrocrural vein which was the 
hemiazygos vein [Figure 2]. The hemiazygos vein was 
dilated and crossed prevertebrally posterior to the 
descending thoracic aorta and united with the dilated 
azygos vein.

DISCUSSION:

Congenital interruption of the IVC is a rare anomaly. 
The prevalence of IVC interruption in general popula-
tion is 0.3% to 0.6% with majority being asymptomat-
ic. The anomaly has been associated with asplenia, 
polysplenia and congenital cardiovascular diseases.1 
It has also been reported as a risk factor for the de-
velopment of iliofemoral deep venous thrombosis in 
young adult.2

The IVC can be divided into four segments: hepatic, 
prerenal (subcardinal), renal and postrenal (supracar-
dinal). In the foetus, the IVC develops from the pro-
gression and regression of three pairs of vein. These 
are the posterior cardinal, supracardinal and subcar-
dinal veins. The prerenal segment cephalic to the kid-
ney derives from the subcardinal vein. The postrenal 
segment is derived from the supracardinal vein. There 
is anastomosis between the prerenal and postrenal 
segments by the renal segment at the level of the kid-
ney.  The hepatic segment derives from the vitelline 
vein within the liver.3,4 

During embryonic life the hepatic venous system and 
the right subcardinal vein join to form the prerenal 
segment. Common type of IVC interruption is failure 
of the fusion of hepatic and prerenal segments. There 
is persistence of right supracardinal vein and leads to 
azygos and hemiazygos continuation. The azygos vein 
is inevitably enlarged and becomes the main venous 
drainage from the lower half of the body to the heart. 
The azygos vein travels in its normal right retrocrural 
location and joins the SVC. The hemiazygos vein is 
also enlarged and unites with the azygos vein at pre-
vertebral location usually at about the ninth thoracic 
vertebra. The postrenal segment of IVC remains and 
directly continuous with the azygos or hemiazygos 
system. The hepatic segment of the IVC usually inde-
pendently drains into the right atrium.4

In this reported case, contrast enhanced CT scan of 
the neck and thorax was able to detect the primary 
oesophageal tumour and the vascular anomaly in the 
thorax and abdomen. CT scan is able to produce in-
formation about the involvement of the mediastinal 
structures. CT scan also provides important and cru-
cial information of mediastinal and abdominal vessels 
prior to surgery. Generally in oesophagectomy the 
primary tumour is removed after ligating the azygos 

Figure 2: Contrast enhanced axial CT image at the 
level of the liver. There were dilated retrocrural ves-
sels on the right and left sides which were the azygos 
vein and hemiazygos vein respectively.

It ascended into the thoracic cavity at the preverte-
bral location and united with the superior vena cava 
(SVC). The diameter of this vessel was 1.4cm to 1.8cm 
and was identified as dilated azygos vein [Figure 3, 
4]. 

Figure 3: Contrast enhanced axial CT image at the 
level of SVC. The dilated azygos vein united with the 
SVC at the normal anatomy position.
 

Figure 4: Sagittal reconstruction CT image of the tho-
rax. The IVC from the liver to the right atrium was 
seen. The azygos vein was seen as dilated vessel ante-
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system and thoracic duct. However ligation and divi-
sion of the azygos vein will cause interruption of IVC 
thereby disrupting the venous return from the lower 
half of the body. This can result in venous hyperten-
sion and death.5 In this patient, she was given radio-
therapy and supported with entero-jejunostomy feed-
ing.   

Previously, frontal and lateral chest radiographs have 
been used to diagnose azygos continuation of the IVC. 
The absence of the IVC shadow on the lateral chest 
radiograph was thought to be an important sign as-
sociated with this anomaly. However, the normal IVC 
shadow was not always seen in normal population.6 
Ultrasound (US) scan and more invasive procedures 
such as femoral vein puncture and venocavography 
have also been used. With the rapid development of 
CT scan, it has replaced many invasive procedures. 
Furthermore it has the advantage of reconstructing 
the axial images into thinner slices to produce sagit-
tal and coronal images for better delineation of the 
anomaly. 

REFERENCES:

1.  Garris JB, Kangarloo H, Sample WF. 
 Ultrasonic Diagnosis of Infrahepatic 
 Interruption of the Inferior Vena Cava  
 with Azygos (Hemiazygos) Continuation. 
 Radiology 1980; 134:179-83
2.       Dean SM, Tytle TL. Acute right lower
 extremity iliofemoral deep venous 
 thrombosis secondary to an anomalous 
 inferior vena cava: a report of two cases. 
 Vasc Med 2006; 11:165-9
3.       van der Horst RL, Hastreiter AR. Congenital
 Interruption of the Inferior Vena Cava. 
 Chest 1981; 80:638-40
4.       Bass JE, Redwine MD, Kramer LA, Huynh PT, 
 Harris JH, Jr. Spectrum of Congenital 
 Anomalies of the Inferior Vena Cava:   
 Cross-sectional Imaging Findings. 
 Radiographics 2000; 20:639-52
5.       Palotas A, Paszt A, Szentpali K, Lazar G. 
 Esophageal cancer complicated with azygos 
 continuation of the inferior vena cava. 
 Interact CardioVasc Thorac Surg 2003; 
 2:361-3
6.       Berdon WE, Baker DH. Plain film findings in  
 azygos continuation of the inferior 
 venacava. Am J Roentgenol 1968; 104:452-7



62    Volume 7 Number 2, December 2008

THE INTERNATIONAL MEDICAL JOURNAL


