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Abstract

The thoracic duct is a lymph vessel extending from the abdomen to the base of the neck where it drains to 
one of the large veins in the region. Many cases are described in the scientific literature, regarding anatomical 
variations of the thoracic duct, from its origin, path, until its end, and the vast majority intended to relate 
variations in the last part of the duct. The reports related to variations of its path are very scarce. In a male 
cadaver dissection in the anatomy laboratory of the Faculdade de Ciências Médicas of Minas Gerais (FCMMG), 
an anatomical variation of the position of the thoracic duct was found. The thoracic duct was presented to the 
left of the aorta and spine, from its entry in the aortic hiatus of the diaphragm and chest throughout its length. 
There were also anatomical variations of interest in the venous circulatory system, such as the absence of the 
veins: hemiazygos and accessory hemiazygos, and the different location of the azygos vein, which was located 
to the left of the aorta. These variations have no relation to each other. The study of this variation is important 
because the knowledge of variations in the thoracic duct path allows lower rates of trauma and iatrogenic lesions 
in thoracic surgery, with possible serious complications, such as a chylothorax. 
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1 Introduction

In the lymphatic system, the thoracic duct is the main and 
largest vessel component, with approximately 3 mm caliber 
and approximate length between 38 and 45 cm from the upper 
abdomen to the base of the neck, where it opens into one of 
the large veins there present. It rises in the level of the second 
lumbar vertebra, on the right, and subsequently in relation to the 
abdominal aorta medially to the right pillar of the diaphragm from 
a dilatation called chyle cistern, which is formed by the junction 
of the lumbar and intestinal trunks (PEÑA and ZUNIGA, 2009); 
(GARDNER, GRAY and O’RAHILLY, 2008). Ascends in the 
posterior mediastinum, to the right of the aorta, between the 
aorta and vena ázigos (GARDNER, GRAY and O’RAHILLY, 
2008); (MOORE, 2001); (GRAY, 2010). At the level of the 
fifth or sixth thoracic vertebra, the thoracic duct begins to 
shift to the left, crossing obliquely behind the esophagus. 
It goes up to the left of the esophagus passing behind the left 
subclavian artery and enters the neck (GARDNER, GRAY and 
O’RAHILLY, 2008). In the base of the neck, makes a loop 
and crosses the subclavian artery. After that it goes forward and 
descends, ending in the left jugular vein2, or other large vein in 
the region (PEÑA and ZUNIGA, 2009) (Figure 1).

From the point of view of embryogenesis, the lymphatic 
system is formed in the fifth week from the mesenchyme, after 
the development of the cardiovascular system. Initially, there 
are plexus of lymphatic capillaries accompanying venous trunks 
and, in some regions, they blend, giving rise to bags that formed 

the lymphatic vessels and then, directed to different regions of 
the body (PEÑA and ZUNIGA, 2009).

In the embryo, six primary lymph sacs are formed: two 
jugular veins in the union of the subclavian veins with the 
anterior cardiac veins; two iliac in the union of the internal iliac 
veins with the posterior cardinal veins, one retro peritoneal near 
the root of the mesentery, and the chyle cistern from behind 
(or beside) the retroperitoneal bag. From the complex capillary 
plexus that appears around the chest aorta and communicates 
the chyle cistern with both bags jugular, origins the thoracic 
ducts joined by numerous transverse anastomoses. The inferior 
part of the left thoracic duct disappears, whilst the right thoracic 
duct, the anastomosis and the cranial portion of the left thoracic 
duct form the thoracic duct (PEÑA and ZUNIGA, 2009).

There is currently a small volume of publications worldwide 
in the field of anatomical variations related to the thoracic duct. 
The vast majority of these studies focus preferentially in variations 
associated with the thoracic duct confluence.

There are not reports in the ascendance of the duct to the left 
of the spine throughout its journey associated with the absence 
of accessory hemiazygos and hemiazygos veins.

 The study of the variation in which the thoracic duct ascends 
towards the left compared to the azygos vein and the absence 
of veins hemiazygos and hemiazygos accessory is relevant to the 
risk of injury during thoracic surgeries, especially in the lower 
portion, wherein the duct is in a different position than expected.
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2 Case Report

The anatomical study is based on a dissection of one 
corpse in the Laboratory of Human Anatomy Department 
Morphophysiology of the Faculdade de Ciências Médicas 
de Minas Gerais in 2010, when it was found the anatomical 
variation to be described. The corpse studied was a male ethnic 
mixed race, without clinical history and with the cause of death 
unknown. The dissection method is based on descriptions given 
by Testut, Jacob and Billet (1921). The literature review was 
done based on anatomy textbooks and international scientific 
papers related to the theme.

During the dissection for the study of the chest, a rarely 
described anatomical variation was observed. Pulling the right 
lung out of the chest and dissecting the posterior region of 
the thorax, anterior to the left column and the descendent 
thoracic part of the aorta, it was noted the absence of the 
hemiazygos and accessory hemiazygos veins (Figure 2). It was 

Figure 1. Normal anatomical position of the thoracic duct: 
between the azygos and hemiazygos veins, in the lower portion, 
and crossing to the left side of the body upwards, emptying into 
the venous system (GRAY, 2010).

Figure 2. Thoracic duct (TD) covered almost completely by the 
azygos vein (AV) to the left of the spine (S). This image shows the 
presence of two anomalies: absence of hemiazygos and accessory 
hemiazygos veins along with thoracic duct on the left side of the 
spine (troughout the duct path).

Figure 3. Thoracic duct pulled to the right, showing its position 
on the left side of the azygos vein (AV).

also observed the presence of the thoracic duct located on the 
left side of the aorta and the spine, all the way from its entry, 
in the aortic hiatus of the diaphragm, to its ending (Figure 3). 
The position of the thoracic duct in the posterior mediastinum, 
from the 5th thoracic vertebrae, was equal to the traditional 
description found in the literature (Figure 4), where it expects 
to find that path after crossing, obliquely, the duct, from right 
to left, in the level of the vertebrae (GARDNER, GRAY and 
O’RAHILLY, 2008); (MOORE, 2001); (GRAY, 2010); 
(SKANDALAKIS, SKANDALAKIS and SKANDALAKIS, 2007). 
The duct ascended in the posterior mediastinum, on the left 
side of the esophagus, and penetrated into the neck, forming 
an arc, and finally ending in the left internal jugular vein, as it 
is normally described (GARDNER, GRAY and O’RAHILLY, 
2008); (MOORE, 2001); (GRAY, 2010); (SKANDALAKIS, 
SKANDALAKIS and SKANDALAKIS, 2007). The azygos vein 
was dissected to the left of the aorta, in an unusual position, 
since, traditionally, this vein is located to the right (PEÑA and 
ZUNIGA, 2009); (GARDNER, GRAY and O’RAHILLY, 
2008); (MOORE, 2001); (GRAY, 2010); (SKANDALAKIS, 
SKANDALAKIS and SKANDALAKIS, 2007); (KAUR, JAIN, 
DHALL et al., 2012).
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there is very small volume of publications worldwide in the 
field of anatomical variations related to the thoracic duct, 
particularly regarding to changes in its trajectory.

Finally, it could not be founded cases in the literature 
demonstrating the ascendancy of the duct to the left of the 
spine all the way throughout its path associated with the absence 
of accessory hemiazygos and hemiazygos veins.
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3 Discussion

In surgery, the anatomical knowledge of possible variations 
may have a particular relevance preventing structures this from 
being damaged.

Regarding the thoracic duct injury, a consequence may 
be the chylothorax. Chylothorax can be divided, according 
to its cause, in congenital, traumatic or neoplastic cause or 
multiple causes. Among the traumatic ones, surgical procedures 
with a thoracic approach may eventually lead to the injury of 
the thoracic duct, having the chylothorax as a consequence. 
The  postoperative chylothorax occurs in less than 1% of 
thoracic surgery, with a prevalence of 0.5% to 2% and can 
cause nutritional deficiencies, respiratory system involvement, 
imunossupression and dehydration (PÊGO-FERNANDES, 
JATENE, TOKUNAGA et al., 2003).

Because of that, the publications related to anatomical 
variations of the thoracic duct are so important. However, 

Figure 4. Thoracic duct exposed by traction on the left side of 
the azygos vein (AV). Note that the only part to the right is the 
portion pulled and all the rest being located to the left of the 
azygos vein and the spine.
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