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Abstract

Azygos venous system drains the venous blood from thoracic wall. Knowledge of variations of its course and 
tributaries is important to cardiothoracic surgeons, radiologists and orthopedic surgeons. We observed the 
following variations in the azygos veins. Both azygos and hemiazygos veins were formed by union of lumbar 
azygos and subcostal veins of corresponding sides. The ascending lumbar vein did not drain into the azygos 
system. The hemiazygos vein had a larger diameter than the lower part of azygos vein and it joined azygos 
vein at the level of seventh thoracic vertebra. Accessory hemiazygos vein was totally absent. The azygos vein 
received 4th to 11th right posterior intercostal veins and also received 3rd to 6th left posterior intercostal veins. 
Hemiazygos vein received 7th to 11th left posterior intercostal veins. 
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1 Introduction

Anomalies of azygos vein have been well studied and 
documented (MEZZOGIORNO and PASSIATORE, 1988). 
Most of the anomalies are due to the developmental reasons 
(PILLET, MERCIER, CRONIER et al., 1986; COSCINA, 
ARGER, MINTZ  et  al., 1986; MEZZOGIORNO and 
PASSIATORE, 1988). The azygos system of veins is derived 
from vertical venous channels called ‘azygos line of veins’. 
During development, the azygos lines are parallel to another 
two venous channels called subcardinal and postcardinal veins. 
Lower major part of the azygos vein develops from the right 
azygos line, whereas the arch of azygos vein develops from the 
cranial part of the right postcardinal and common cardinal veins. 
Caudal part of azygos line communicates with subcardinal vein 
opposite the inter-subcardinal anastomosis. Hence, the azygos 
vein begins as lumbar azygos vein on both sides. On the left 
side, the fate of the azygos line is different. The caudal part of 
left anterior cardinal vein, cranial part of left posterior cardinal 
vein and the left common cardinal vein retrogress considerably. 
Due to this, the left azygos line divides into upper and lower 
parts. Upper part forms the accessory hemiazygos vein and 
drains into azygos vein opposite seventh thoracic vertebra and 
the lower part is called hemiazygos vein and drains into azygos 
vein opposite eighth thoracic vertebra. Accessory hemiazygos 
vein receives 4th to 6th left posterior intercostal veins and the 
hemiazygos receives 7th to 11th posterior intercostal veins. Errors 
in the normal development can lead to anomalous pattern of 
azygos veins or even total absence of one of them. We report 
one such anomalous pattern of azygos system.

2 Case Report

During routine dissections we noted abnormal formation 
and tributaries of azygos system of veins in an adult male 
cadaver aged approximately 65 years. The azygos vein was 
formed by the union of lumbar azygos vein and right subcostal 
veins. The ascending lumbar vein did not join the azygos vein. 

The right lumbar azygos arose from the posterior surface of 
inferior vena cava. The hemiazygos vein arose from the left renal 
vein and coursed upward and joined the azygos vein at the level 
of 7th thoracic vertebra. There was no accessory hemiazygos 
vein. The azygos vein received right 4th to 11th right posterior 
intercostal veins and also received 3rd to 6th left posterior 
intercostal veins. Hemiazygos vein received 7th to 11th left 
posterior intercostal veins. The hemiazygos vein was larger in 
size compared to the lower part of azygos vein. It appeared 
as if the hemiazygos vein continued as azygos vein due to its 
large size. The variations can be seen in Figures 1-3.

3 Discussion

In the past, many variations of the azygos system of veins 
have been reported. Ozbek, Dalcik, Colak et al. (1999), have 
reported a case where the hemiazygos vein was completely 
absent. Absence of accessory hemiazygos vein has also been 
reported in a recent case report (SILVEIRA, SOUSA, 
SIQUEIRA et al., 2012) in which, 4th to 6th left posterior 
intercostal veins drained directly into the azygos vein. In the 
current case, the accessory hemiazygos vein was absent but 
only 3rd to 6th left posterior intercostal veins drained directly 
into azygos vein and the rest drained into hemiazygos vein. 
According to earlier reports the accessory hemiazygos and 
hemiazygos veins are underdeveloped in 15% of cases. 
The current case differs from previously published reports. 
There was no ascending lumbar vein in the current case. 
The lumbar azygos and subcostal veins united to form the 
azygos and hemiazygos veins. Another important observation 
is that the hemiazygos vein was larger than its counterpart on 
the right side and appeared to continue as azygos vein after 
crossing the 7th thoracic vertebra from left to right. The lower 
part of azygos vein below the level of seventh thoracic vertebra 
appeared like a tributary of the hemiazygos vein.
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The variant azygos and hemiazygos veins may cause confusions 
during endoscopic thoracic sympathectomy (SIEUNARINE,  
MAY, WHITE  et  al., 1997) and in interpreting CT scan 
images (TAKASUGI and GODWIN, 1990). The variant 
veins may appear like lymphadenopathy, tumors or aneurisms. 
Though the anatomical variations of the azygos system are 
functionally normal, it is a must to be aware of their unique 
yet normal variations to prevent their iatrogenic injuries and 
inadvertent hemorrhagic complications (BRENER, DARLING, 
FREDERICK et al., 1974).

4 Conclusion

Knowledge of possible variations of azygos system of veins 
is of importance to surgeons while dealing with posterior 
mediastinal structures. It is also of utmost importance to 
the radiologists while interpreting the CT and MRI images.
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Figure 1. Dissection of posterior thoracic wall showing azygos 
vein and tributaries. AV – azygos vein; RPICV – right posterior 
intercostal veins; HAV – hemiazygos vein; LRV – left renal vein; 
IVC – inferior vena cava).

Figure 2. Dissection of posterior thoracic wall showing hemiazygos 
vein and tributaries. AV – azygos vein; LPICV – left posterior 
intercostal veins; HAV – hemiazygos vein; LRV – left renal vein.

Figure 3. Dissection of posterior thoracic wall showing origin 
of azygos vein. AV – azygos vein; RSV – right subcostal vein; 
LAV – left ascending lumbar vein; IVC – inferior vena cava.
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