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so-called “anastomoses of Frantschi” after 
meticulous dissection of a large number of 
human cadavers (1, 2). However, the pres-
ence of LAs has been proposed to protect 
the development of postmastectomy lymph-
edema and could also explain cases of rapid 
metastatic tumor evolution. 

In the current study, LAs between the 
thoracic duct and the azygos vein are de-
picted and described, and a short review 
of the literature is provided in order for the 
reader to comprehend the anatomy, physiol-
ogy, embryology and clinical applications of 
such communications. 

Case report

During a routine dissection in our Depart-
ment of Anatomy and Surgical Anatomy, 
we encountered LAs between the thoracic 
duct and the azygos venous system. The dis-
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Objective. The study adds valuable information regarding lympho-
venous communications between the thoracic duct and the azygos 
vein, which are very rarely discovered during anatomical dissections 
and very few cases have been mentioned worldwide. A detailed de-
scription of our findings and a brief review of the relevant literature 
are also provided. Case report. In the current study, two sizeable 
obliquely directed lymphovenous anastomoses between the thoracic 
duct and the azygos vein at the midportion of the mediastinum are 
described in the same cadaver. Conclusion. The existence of such 
anastomoses in humans, as well in animals, is a scientific issue under 
debate. Cases of rapid cancer spread could be potentially explained by 
the likely presence of the abovementioned communications. 

Introduction

Lymphovenous anastomoses (LAs) in hu-
mans were described by Frantschi in 1948, 
who described communications between 
veins and lymphatics, especially at the height 
of the 12th thoracic and the 2nd lumbar ver-
tebra, mostly connected with the system of 
the vena cava. Frantschi claimed that these 
anastomoses are of regular occurrence in 
humans too, since he had perfected his dis-
section technique and concluded that they 
exist in all cases, without exception (1). In 
contrast, post Frantschi researchers, such 
as Zhdanov (1952) and Griaznova (1953), 
strongly disagreed with the existence of the 
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section was conducted on an 80-year-old 
formalin-fixed male cadaver, used for edu-
cational and research purposes, whose death 
was unrelated to the present case report. 
Specifically, after meticulous dissection of 
the thorax region and the mediastinum, 
and after the excision of both lungs and 
the heart by means of the classical method 
of anatomical dissection, we detected LAs 
between the thoracic duct and the azygos 
vein. The specific cadaver displayed azygos, 
hemiazygos and accessory hemiazygos veins 
in the expected course in the mediastinum, 
whereas the thoracic duct was detected as-
cending normally through the posterior 
mediastinum between the azygos vein and 
the thoracic aorta.  In particular, at the level 
of the fifth and sixth thoracic vertebra, two 

sizeable veins arising from the azygos vein 
were directed obliquely to the trunk of the 
thoracic duct. The distance between the two 
LAs was 2.1 cm, whereas the diameter of 
each LA was approximately 1.2 mm (Figure 
1). Our findings were documented by sever-
al photographs taken using a Nikon D3100 
digital camera, and the measurements were 
made using a digital vernier caliper with an 
accuracy of 0.01mm.  No other congenital 
anomalies, variations or pathological condi-
tions, or evidence of previous surgical inter-
ventions in the region were present.

Discussion

The origin of both azygos and hemiazy-
gos veins is in the union of the ascending 
lumbar veins and the subcostal veins. The 
azygos vein ascends in the posterior me-
diastinum after it passes through the dia-
phragm, and terminates at the level of the 
fourth thoracic vertebra, arching anteriorly 
to the superior vena cava. The tributaries 
of the azygos vein are the posterior inter-
costal, bronchial, esophageal, pericardial 
and mediastinal veins (3). In contrast, both 
hemiazygos and accessory hemiazygos veins 
lie on the left side of the vertebral column 
in the mediastinum. Specifically, the first 
one begins, like the azygos, on the left, as-
cending to the eighth thoracic level, where 
it ends in the azygos vein. Tributaries of the 
hemiazygos are the lower three posterior 
intercostal veins, the esophageal and medi-
astinal branches, the left ascending lumbar 
vein, and the subcostal vein. The accessory 
hemiazygos vein receives blood from the 
fourth to eighth intercostals, the left bron-
chial veins, and often joins the hemiazygos 
and ends in the azygos vein (4). 

The thoracic duct is a continuation of 
the cisterna chyli above the diaphragm, 
which lies between the abdominal aorta 
and the right crus of the diaphragm, and 
receives lymph from the abdomen and the 

Figure 1. The azygos vein (AV) along with the tho-
racic duct (TD) in the posterior mediastinum are 
demonstrated communicating with two obliquely 
directed sizeable branches, the so-called lympho-
venous anastomoses (arrowheads) (TA: thoracic 
aorta, S: superior, I: inferior, L: lateral, M: medial). 
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lower limbs (5). The duct travels through the 
posterior mediastinum between the azygos 
vein and the thoracic aorta, and reaches the 
level of the sixth to fourth thoracic vertebra, 
where it crosses to the left side and extends 
to the root of the neck (6). It terminates at 
the junction of the left internal jugular vein 
and left subclavian vein at the base of the 
neck, receiving lymph from the left jugular 
and subclavian lymph trunks, in order to 
drain all the lymph of the body, apart from 
the right arm and the right halves of the tho-
rax, head and neck (7).

The embryological origin of the azygos 
venous system could clarify the existence 
of such variations in the region, as in our 
study. The first network of lymphatic capil-
laries is dispensed along the primary, car-
dinal venous trunks. Six lymph sacs, which 
are paired, that is the jugular sacs, retro-
peritoneal sacs and posterior sacs, develop 
and consist of blood which is discharged 
into the nearby veins, thereby losing its vein 
communications. Down-growths from the 
jugular sacs unite with each other and meet 
upgrowths from the cisterna chyli, to pro-
duce the thoracic duct, which links the sev-
eral sacs into a common system. The jugular 
sacs are the only ones to develop permanent 
connections with the vein system. Finally, 
the various sacs themselves break up into 
networks and are mainly replaced by chains 
of lymph glands (8). The abovementioned 
permanent connections between the jugular 
sacs and the veins could explain the LAs be-
tween the thoracic duct and the azygos vein, 
as in our case.

We consider that our reported case is 
exceptional since such a communication 
between the azygos vein and the thoracic 
duct is mentioned extremely rarely in the 
literature. To the best of our knowledge, 
such a case of a communication between 
the system of azygos veins and the thoracic 
duct was only mentioned recently by Dah-
ran and Soames (9). In their study, these au-

thors came across two branches of the tho-
racic duct, which drained into the accessory 
hemiazygos vein at the level of the eighth 
and ninth thoracic vertebra. Moreover, these 
tributaries were extremely small, less than 1 
mm in diameter. In contrast, in our study 
the two LAs were between the thoracic duct 
and the azygos vein at the level of the fifth 
and sixth thoracic vertebra, while their size 
was approximately 1.2 mm in diameter. Van 
Limborgh observed these LAs in the thorac-
ic prevertebral region in 50% of his cadaver-
ic material, and concluded that these vessels 
are not true LAs, but constitute “vasa lym-
phatica vasorum” (10). Similarly, Griaznova, 
after perfusion of a gelatinous substance in-
side the thoracic duct in 10 human cadavers, 
was not able to detect any LA (2). It has been 
proposed that the normal presence of LAs in 
the upper limb may act as protection from 
postmastectomy lymphedema, since these 
vessels allow adequate lymph flow drainage 
from the arm, after radical excision of axil-
lary lymph nodes (11). It has been shown 
that these LAs are more frequent in animals, 
and particularly in dogs. Specifically, de 
Freitas et al. observed such LAs between the 
thoracic duct and the azygous vein system 
in 60% of examined dogs, following ligature 
of the duct. However, under normal con-
ditions, those authors failed to notice such 
LAs (12). 

Thus, it may be suggested that these LAs 
could explain cases of rapid cancer spread 
from the lower part of the body, such as 
cancer of the gastrointestinal tract or pelvis, 
and lower limb tumors, to the lungs or other 
organs (9). Since the LAs in our study con-
sist of sizeable vessels, it may be proposed 
that the hematogenous distribution of can-
cer cells from the lymph nodes to the arte-
rial circulation is not only efficacious, but a 
short path is provided for rapid metastatic 
tumor evolution.  



91

Konstantinos N. Koutsouflianiotis et al.: Thoracic duct and azygos vein anastomoses in human

Conclusion

Very few cases of LAs between the thoracic 
duct and the azygos vein have been recorded 
and published in the literature. Specifically, a 
double azygos-thoracic duct anastomosis is 
described in the current study, and could be 
an asset to present-day physicians to find an 
explanation and finally treat cases of rapid 
cancer spread. Moreover, the awareness of 
such LAs may be helpful for surgeons in the 
region when they come across vessels of an 
unknown nature, such as an anastomosis of 
the thoracic duct with the azygos vein.

What is already known on this topic
The existence of communications between the thoracic duct 
and the azygos vein has been a topic under discussion for 
many years, and they are considered to be extremely rare. Most 
researchers in the past, after dissecting a sufficient number of 
human cadavers, came to the conclusion that such communi-
cations do not exist in humans, but only in dogs.

What this study adds
This study adds important information regarding this very rare 
variation, that has been mentioned by very few researchers 
in the literature. A photograph of the case and an analytical 
description of the dissection are provided and a short review 
of the literature is given. The anastomosis between the tho-
racic duct and the azygos vein probably has embryological 
origin. Clinical considerations, explaining cases of rapid cancer 
spread, may arise for physicians.
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