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TOPOGRAPHIC-ANATOMICAL PECULIARITIES OF BLOOD SUPPLY AND INNERVATION 
OF THE PERICARDIUM IN HUMAN FETUSES 

 

Abstract. Macroscopic examination of the variants of blood supply and innervation of the pericardial 
um was carried out on 17 specimens of 6-7-month human fetuses. Certain topographic-anatomical 
peculiarities of the pericardial-diaphragmatic arteries were found. Asymmetric location of the vascular-
nervous bundle of the pericardium was described. The right pericardial-diaphragmatic artery and the 
right diaphragmatic nerve have a winding passage and greater number of branching. It should be noted 
that diaphragmatic nerves form nerve plexuses innervating anterior-lateral parts of the pericardium and 
participate in the formation of paravascular plexuses of the internal thoracic artery.   
Key words: pericardium, pericardial-diaphragmatic vessels, internal thoracic vessels, diaphragmatic 
nerve, fetus. 
 

Introduction. Due to an increased rate of 
cardio-vascular diseases and congenital heart 
defects investigation of the problems of formation 
and development of blood supply to the heart and 
pericardium during the prenatal period of human 
ontogenesis has become rather topical. Modern 
scientific literature contains information 
concerning additional sources of blood supply in 
case of disorders of the coronary circulation 
paying attention to the topography of the 
pericardial vessels [1, 4]. Vascular network of the 
pericardium connects the myocardial vessels with 
the vessels of the organs of the anterior and 
posterior mediastinum, diaphragm, bronchial and 
esophageal vessels [3, 5]. Rapid development of 
perinatal medicine and neonatology requires a 
detailed study of interrelations of the heart 
vessels with surrounding structures to perform 
more accurate surgery [5, 6]. Investigation of 
innervation of the mediastinal organs through the 
adjacent location of vessels and nerves deserves 
no less attention [2]. Although, the sources of 
blood supply and innervation of certain parts of 
the pericardium during the fetal development of 
human ontogenesis are not examined sufficiently.   

Objective: to find the sources of blood supply 
and innervation of the pericardial parts in 6-7-

month fetuses. 
Materials and methods. Macroscopic 

examination of typical and variant anatomy of 
vessels and nerves of the pericardium has been 
carried out on 17 specimens of human fetuses 
186,0-270,0 mm of the parietal-coccygeal length 
(PCL) by means of the methods of anatomical 
dissection and vascular injection. 

Results of the study and their discussion. The 
pericardium is known to have the anterior – 
sternal-costal, two lateral – the right and left 
mediastinal, and inferior – diaphragmatic parts 
(walls). According to the data presented by I.M. 
Shvetsov [7] while lining horizontally on the level 
of the inferior border of the lung root, the anterior 
and anterior-lateral parts of the pericardium are 
divided into two portions: upper and lower. Due 
to this fact 6 segments are differentiated in the 
sternal-costal part of the pericardium: 2 anterior 
and 4 anterior-lateral. Examination of fetuses 
found pericardial-diaphragmatic vessels 
accompanied by diaphragmatic nerve passing 
both on the right and on the left between the 
pericardium and mediastinal part of the 
deciduous pleura. Location of the right and left 
vascular-nervous bundles of the pericardium is 
asymmetrical. The right vascular-nervous bundle 

© Khmara T.V., Okrim І.І., Biriuk І.G., Komar T.V., Khmara A.B., 2017 
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of the pericardium is shorter.  Thoracic portion of 
the diaphragmatic nerve is located asymmetrically 
on the right and on the left. The right 
diaphragmatic nerve passes to the pericardium 
joining the wall of the upper hollow vein (vena 
cava), and on the very pericardium the nerve is 
covered with the deciduous pleura. In the area of 
the pericardium the right diaphragmatic nerve is 
located anteriorly, or sometimes (5 cases) directly 
near the root of the right lung. Inferior thoracic 
part of the right diaphragmatic nerve passes along 
the inferior hollow vein (vena cava), along its 
lateral surface. The left diaphragmatic nerve 
passes to the pericardium along the lateral surface 
of the hemiazygos vein, and then it is located 
anteriorly from the root of the left lung. At the 
same time, pericardial portion of the left 
diaphragmatic nerve is longer than that of the 
right one (Fig. 1).    

Since the right and left diaphragmatic nerves 
are topographically located anteriorly from the 
root of an appropriate lung, vagus nerves pass 
posteriorly from the lung root (Fig. 2). The right 
and left diaphragmatic nerves participate in the 
formation of nerve plexuses of the pericardium, 
and together with branches of vagus nerves and 
sympathetic trunks form paravascular plexuses of 
the internal thoracic artery. Diaphragmatic nerves 
innervate anterior-lateral portions of the 
pericardium.   

 
Fig. 1. Organs and structures of the thoracic cavity of 

the fetus with 230,0 mm PCL. Macrospecimen. 
Anterior-left view. Magnification 2,5х: 1 – heart 
covered with pericardium; 2 – left pericardial-

diaphragmatic vessels; 3 – left diaphragmatic nerve; 4 
– branches of the muscular-diaphragmatic artery; 5 – 

retrosternal gland 

The pericardial-diaphragmatic artery passes 
from the internal thoracic artery on the level of I 
rib, and together with the diaphragmatic nerve 
runs to the caudal direction. In the anterior part of 
the mediastinum 3 branches pass from the 
pericardial-diaphragmatic artery, mainly from the 
left one: superior, anterior and inferior supplying 
lateral surfaces of the pericardium, mediastinal 
part of the deciduous pleura and diaphragm. At 
the same time, the areas of blood supply of the 
left pericardial-diaphragmatic artery are bigger 
than those of the similar right artery. The right 
pericardial-diaphragmatic artery and the right 
diaphragmatic nerve have winding passages and a 
greater number of branching. The number of 
branches of the right pericardial-diaphragmatic 
artery is usually 4-6 (Fig. 3).  

The superior part of the anterior portion of the 
pericardium is supplied with blood by means of 
the branches of the retrosternal gland, and 
venous outflow is carried along the retrosternal 
 

 
Fig. 2. Organs and structures of the mediastinum of 

the fetus with 215,0 mm of PCL. Macrospecimen. 
Right view. Magnification 3,2х: 1 – right atrium 

covered with pericardium; 2  – pericardial-
diaphragmatic vessels and diaphragmatic nerve; 3 – 
right pulmonary veins; 4 – root of the right lung; 5 – 

esophagus; 6 – branches of the right vagus nerve 
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vein into the system of the internal thoracic vein. 
The inferior part of the anterior portion of the 
pericardium is supplied with blood by means of 
the mediastinal branches of the internal thoracic 
artery and anterior branch of the pericardial-
diaphragmatic artery. The outflow of venous 
blood is carried along the similar vessels into the 
internal thoracic vein.   

The superior part of the anterior-lateral portion 
of the pericardium in the right and left is supplied 
with blood by means of the superior branch of an 
appropriate pericardial-diaphragmatic artery. The 
outflow of the venous blood is carried through the 
similar vein into the brachial-cephalic vein, 
sometimes – into the internal thoracic vein. It 
should be noted that two left internal thoracic 
veins (middle and lateral) were found on 9 
 

 
Fig. 3. Organs and vessels of the superior and middle 

mediastinum of the fetus with 270,0 mm of PCL. 
Macrospecimen. Right view. Magnification 3,7х: 1 – 

right atrium covered with the pericardium; 2 – 
pericardial-diaphragmatic vessels and diaphragmatic 
nerve; 3 – branches of the pericardial-diaphragmatic 
artery; 4 – superior vena cava; 5 – inferior vena cava; 
6 – muscular-diaphragmatic vessels; 7 – azygos vein; 

8 – arch of the azygos vein; 9 – right lobe of the 
retrosternal gland; 10 – root of the right lung; 11 – 

right pulmonary veins 

specimens out from 17 examined fetuses, and two 
right ones – only in 6 fetuses; and the internal 
thoracic artery is located between the same veins. 
Fusion of the left middle and lateral internal 
thoracic veins occurs, as a rule, in the 2-3 
intercostal space (7 cases out of 9), and the right 
similar veins – in 3-4 intercostal space (4 cases out 
of 6).  One internal thoracic vein along the whole 
length of the similar artery was found in the left in 
8 fetuses, and in the right – in 11 examined 
fetuses. Arcuate anastomosis between the right 
and left middle internal thoracic veins was found 
anteriorly from the inferior third of the sternal 
body in 4 cases.   

The inferior part of the anterior-lateral portion 
of the pericardium is supplied with blood by 
means of the inferior branch of the pericardial-
diaphragmatic artery and bronchial branches. 
Venous outflow is carried into the inferior 
diaphragmatic vein. The diaphragmatic part of the 
pericardium is supplied with blood by means of 
the branches of the superior and inferior 
diaphragmatic arteries, and venous outflow – into 
the similar veins. The posterior wall of the 
pericardium is supplied with blood by means of 
the bronchial branches, and venous outflow is 
carried into the azygos and left brachial-cephalic 
veins. The posterior part of the mediastinum is 
supplied with blood by means of the bronchial and 
esophageal branches. In fetuses due to a weak 
development of the cellular tissue of the 
mediastinum the posterior wall adjoins the 
esophagus, trachea, bronchi, aorta, vagus nerves 
and pleura.     

Conclusions: 1. The major vessels ensuring 
blood supply of the anterior-lateral parts of the 
pericardium are pericardial-diaphragmatic 
arteries. The latter together with diaphragmatic 
nerves form vascular-nervous bundle of the 
pericardium. Location of the right and left 
vascular-nervous bundles of the pericardium is 
asymmetrical, and the right vascular-nervous 
bundle of the pericardium is shorter.     

2. The areas of the blood supply of the left 
pericardial-diaphragmatic artery are bigger than 
those of the similar right artery.    

3. The right pericardial-diaphragmatic artery 
and right diaphragmatic nerve have a winding 
passage and greater number of branching.  

4. the right and left diaphragmatic nerves 
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participate in the formation of nervous plexuses 
of the pericardium, and together with branches of 
the vagus nerves and sympathetic trunks form the 
paravascular plexuses of the internal thoracic 
artery. Diaphragmatic nerves innervate anterior-
lateral portions of the pericardium.  

Prospects of further studies. The investigation 
is indicative of the necessity to conduct further 
study of the variant anatomy of blood supply and 
innervation of the pericardium in human fetuses 
of various age groups. 
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