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The posterior thoracic wall, an area drained by the azygos venous system, is
a common site for surgical intervention. Since the venous part of the cardiovas-
cular system is subject to most common variation, abnormalities in the azygos
venous system are often reported. Some of the anatomical variants have signif-
icant clinical implications for computed tomography image assessment and
mediastinal surgery.
During dissection of the posterior mediastinum in a 76 year-old Caucasian male
cadaver we found a rare variation in the azygos venous system. The hemiazygos
vein drained the left 9th to 11th left posterior intercostal veins. While passing ven-
trally to the aorta at the level of the body of the eighth thoracic vertebra it was
joined by two separate vessels found to be the continuations of the 7th and 8th left
posterior intercostal veins. The resultant dilated vessel, termed the “interazygos
vein”, then opened into the azygos vein on the right side of the vertebral column.
Variation in the azygos venous system has often been reported, but the abnor-
mality observed by us appears to be extremely rare. The interazygos vein passing
ventrally to the aorta may mimic enlarged lymph nodes and cause misinterpreta-
tion of a computed tomography image or, if accidentally damaged during medi-
astinal surgery, may lead to intraoperative haemorrhage. To the best of our knowl-
edge this report provides new data of potential clinical significance.
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INTRODUCTION
Venous abnormalities often complicate medias-

tinal surgery with intraoperative haemorrhage.
Accidental damage to large vessels may have life-
-threatening consequences. Prior knowledge of pos-
sible anatomical variants may help the surgeon re-
duce the risk of such events. Pre-operative radio-
graphic scanning may also be of benefit. It has also
been suggested that large venous vessels in unusual
locations following oblique courses may lead to mis-
interpretation of a computed tomography (CT) im-
age by mimicking aneurisms, tumours or enlarged

lymph nodes [3, 13]. In patients with portal hyper-
tension they also have to be differentiated from pre-
aortic oesophageal veins [5]. Such venous abnormal-
ities are therefore important in clinical practice.

The azygos vein, a major vessel in the venous sys-
tem of the thoracic wall, arises from the right as-
cending lumbar vein on the level of the first or sec-
ond lumbar vertebra and sometimes from an addi-
tional root derived from either the right renal vein
or the inferior vena cava. After entering the thorax,
most commonly through the right crus of the dia-
phragm, it ascends in the posterior mediastinum
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along the right side of the vertebral column, where
it receives its major tributaries. At the level of the
fourth thoracic vertebra it arches over the root of
the right lung to end in the superior vena cava. The
azygos vein drains the right posterior thoracic wall
directly, receiving the right subcostal and posterior
intercostal veins.

On the left side the upper three or four posterior
intercostal veins fall into the left superior intercostal
vein, which drains directly into the left brachioceph-
alic vein.

The accessory hemiazygos vein, if present, drains
three or four further left posterior intercostal veins
and usually drains into the left superior intercostal
vein. The hemiazygos vein arises from the left as-
cending lumbar vein, occasionally joined by an ad-
ditional root from the left renal vein. It drains the
four or five lowest left posterior intercostal veins as
well as the left subcostal vein and, sometimes, the
accessory hemiazygos vein. After passing dorsally to
the aorta, the hemiazygos vein opens into the azy-
gos vein on the right side of the vertebral column.

Variation in the azygos venous system has been
reported [4, 6, 11]. The most common variants in-
clude left posterior intercostal veins or the accessory
hemiazygos vein joining the azygos vein independently
of the hemiazygos vein and anastomoses between

the accessory hemiazygos and the hemiazygos vein.
A very rare abnormality, yet of significant clinical im-
portance, is the presence of a communication be-
tween the hemiazygos or accessory hemiazygos and
the azygos vein — an “interazygos vein,” passing ven-
trally to the aorta [12], cited after Gilkeson et al. [3].

CASE REPORT
During a dissection of 12 cadavers we encoun-

tered significant abnormalities in the azygos venous
system in a 76 year old Caucasian male cadaver. The
results are illustrated in Figure 1.

The interazygos vein, passing ventrally to the
aorta on the level of the T8/T9 intervertebral disc,
was found to be the direct continuation of the hemi-
azygos vein, which drained the 9th to the 11th left
posterior intercostal veins. On the ventral aspect of
the aorta the interazygos vein received tributary
from two independent vessels, found to be the con-
tinuations of the 8th and the 7th left posterior inter-
costal veins respectively. The common trunk passed
the aorta obliquely and opened into the azygos vein
on the level of the body of the 7th thoracic vertebra.
The accessory hemiazygos vein drained into the left
superior intercostal vein. We did not find any anas-
tomoses between the hemiazygos vein and the
accessory hemiazygos vein, nor did we find any

Figure 1. (A) Scheme and (B) photograph presenting the variant of the azygos venous system; Ao — descending aorta; AV — azygos
vein; IAV — interazygos vein; HAV — hemiazygos vein; PIV 7 — 7th left posterior intercostal vein; PIV8 — 8th left posterior intercostal
vein; PIV9 — 9th left posterior intercostal vein; SVC — superior vena cava; T2, T6, T11 — thoracic vertebre 2, 6, 11.
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abnormalities in the right part of the azygos venous
system. The azygos vein followed its regular course
and opened into the superior vena cava. All the re-
maining structures in the posterior mediastinum of
the cadaver were normal.

DISCUSSION
The occurrence of variations in the azygos venous

system is fairly common and there are many possible
variants. One study, based on over 60 bodies, dem-
onstrated that such abnormalities are found in about
25% cases [4]. It appears, however, that a venous
vessel passing ventrally to the aorta is a rare finding.
Such anomalies are considered to originate during
embryological development from abnormal connec-
tions between the left intersegmental veins and the
right venous line without the usual involvement of
retroaortic subcentral veins [2]. Early studies estimat-
ed the frequency of preaortic connections to be 2.5%
[1] and 3.6% [11]. Several recent reports have dem-
onstrated variable courses of the azygos venous sys-
tem components with multiple anastomoses, includ-
ing preaortic “interazygos veins” [2, 9, 10].

Since the posterior mediastinum is a common
site of surgical intervention, accidental manipula-
tion of an interazygos vein may lead to intraoper-
ative bleeding. Because of the apparent absence
of the commonly found hemiazygos — accessory
hemiazygos anastomosis [4], the “interazygos
vein” we identified appears to be the most impor-
tant vessel directly draining the 7th to 11th left pos-
terior intercostal spaces. This also contrasts our
findings with the results of other reports, in which
either anastomoses with the accessory interazy-
gos vein were present [1, 8], or the interazygos
vein was additionally accompanied by retroaortic
anastomoses [1, 7–10].

In our study we identified as many as three ves-
sels joining the ventral aspect of the aorta: a dilated
vessel, which was the continuation of the hemiazy-
gos vein, receiving tributaries from the 8th and 7th

left posterior intercostal veins. As already mentioned,
the oblique course and unusual localisation of these
para-aortic vessels makes them easy to mistake for
enlarged lymph nodes in CT images [13]. The results
of our study may therefore help explain unusual ra-
diographic findings like those described by Gilkeson
et al. [3], in which CT imaging of a female patient
suffering from breast cancer revealed an anomalous

azygous-hemiazygous anastomosis similar to the
interazygos vein described in our study, which mim-
icked a para-aortic mass.

Our study demonstrates that awareness of the
rare possible anatomical variants in the highly vari-
able azygos venous system may be of importance in
many clinical situations.
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