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Annotation. In this work, the options for the topographic structure of the extrahepatic bile
ducts were studied, compared with the portal vein and the own hepatic artery, different
options for the location of the extrahepatic bile duct of a morphological nature.
Consequently, a comparative study of the structural features of the extrahepatic bile ducts in
mammals with and without a gallbladder and structural rearrangements of the extrahepatic
bile ducts after cholecystectomy is an urgent scientific problem in theoretical and practical
medicine.
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Relevance. In the literature data of recent years, there are very few scientific studies devoted to
the comparative morphology of the biliary system and one or another of its parts. The study of
the structural features of the extrahepatic bile ducts in the complex in mammals with and
without a gallbladder has not yet been carried out. Finding out the reasons for the presence or
absence of a gallbladder in certain mammals is important, both theoretical and practical,
because according to the literature, worldwide, the incidence of cholecystitis is increasing from
year to year, and the associated cholecystectomy operation also tends to increase. Therefore, a
comparative study of the structural features of the extrahepatic bile ducts in mammals with and
without a gallbladder and structural rearrangement of the extrahepatic bile ducts after
cholecystectomy is an urgent scientific problem in theoretical and practical medicine.

The aim of the work was a comparative study of the structural features of the extrahepatic bile
ducts in rabbits and rats.

Material and research methods. The object of the study was organ complexes of 10
laboratory animals, of which 6 rats - 4 rabbits.

For experimental animals, the study was carried out by anatomical and topographic methods.
Organs of the hepato-choledocho-duodeno-pancreatic zone were taken immediately after the
slaughter of the animal and fixed in a 12% solution of neutral formalin. The method of
anatomical dissection was used to study the macro topography of the extrahepatic bile ducts
from the hepatic hilum to the place of their confluence into the duodenum. We studied the
macro-morphology, topography options and investigated the macro-morphometric parameters
of the extrahepatic bile ducts, namely, the length, diameter of the ducts using an eyepiece ruler.
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When studying the materials, attention was paid to the topography of the right and left hepatic
ducts, as well as the common hepatic and bile ducts and their relationship with the portal vein
and hepatic artery. Statistical processing of the obtained digital data was carried out by the
method of average values with the determination of the average error of the arithmetic mean.
The bile ducts were dissected from the portal of the liver to their confluence with the
duodenum. The length of the right and left hepatic ducts and the common bile duct (common
bile duct) was measured separately from the confluence of the right and left hepatic ducts to the
confluence of the common bile duct into the duodenum.

Research results and their discussion. We studied the variants of the formation of the
common bile duct and the structure of the topographic triangle between the cystic and common
hepatic ducts. In most rabbits, the common hepatic duct was formed extrahepatic. In such
cases, there was, as it were, a triangle of the hepatic duct, the sides of which were the right and
left hepatic ducts, and on top of the surface of the liver. This triangle can be isosceles, with a
wide base, with a narrow base and a high apex. The shape of the triangle depended on the place
of formation of the common hepatic duct in relation to the right and left lobes of the liver. The
right and left hepatic ducts were unequal in length and diameter. They were connected to each
other at different angles, if the common hepatic duct was located in the middle between the
right and left lobes of the liver, then the angle of their connection was acute.

If the common hepatic duct is formed at the left lobe of the liver, then the angle of junction of
the right and left hepatic ducts can reach 90 °, the same is observed when the common hepatic
duct is formed at the level of the right lobe of the liver. It should be noted that both the right
and left lobes of the liver are divided into segments that do not grow together. When the
common hepatic duct was formed in the left lobe of the liver, the right hepatic duct was twice
as long as the left, and the diameter of the left hepatic duct was 2 times wider than the right.
When the common hepatic duct was formed in the middle between the right and left lobes of
the liver, their length and diameter were almost equal.

When the common hepatic duct was formed in the right lobe of the liver, the left hepatic duct
was 2 times longer than the right, at the same time, the right hepatic duct exceeded the left one
in diameter. In all cases, the hepatic artery, dividing into two branches, was located in front of
the right and left hepatic ducts, as well as the common hepatic ducts. In 5 cases, it was divided
into 3-5 branches. The branches of the portal vein extended behind the right and left hepatic
ducts. The own hepatic artery in the depths of the hepatic hilum was divided into two short
branches, each of which was also divided into two. More often, the gallbladder artery departed
from its own hepatic artery and went behind or parallel to the cystic duct to the neck of the
gallbladder, sometimes it departed from its right branch.

There are various options, both length and diameter of the cystic duct. When the ducts merge,
eight variants of different types of triangles are formed. The most common is an isosceles
triangle, then, with a wide base, with a narrow base and a high apex, the rest of the triangle
shapes are associated with different lengths of the right and left ducts.

In 3 cases, the gallbladder near the neck (retreating 0.5-0.6 cm) had a bag-like protrusion, while
the neck was directed inward. The bag-like protrusion, in our opinion, increases the volume of
the gallbladder in rabbits and is one of the features of its structure. The cystic duct has a slight
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convexity posteriorly. The neck of the bladder is directed upward and deep into the liver
parenchyma, the saccular protrusion is directed anteriorly and downward. The common hepatic
duct is formed as a result of the fusion of the right and left hepatic ducts and continues to the
place of its confluence with the cystic duct. In rabbits, the average length of the common
hepatic duct was 11.5 = 0.3 mm, and the average diameter was 1.4 £ 0.3 mm. Own hepatic
artery was located medial, portal vein between them and behind.

The common bile duct itself goes down and somewhat laterally, has a bend towards the head
of the pancreas, in relation to which it can be located above, behind it, or in the thickness of the
parenchyma of the head of the pancreas. The cystic artery departed from the right branch of the
common hepatic artery, which was located behind the right hepatic duct. The cystic artery
passed to the neck of the gallbladder from the posterior side, in which a small saccular
protrusion was located medially. In most cases, the common bile duct was located on the right,
the common hepatic artery was located on the left, between them, and behind them was the
portal vein, which ran at an angle of 30 ° with respect to the common bile duct.This
topographic structure of this area can be taken into account when producing experimental
models on extrahepatic bile ducts to study various pathologies of the liver itself,

When studying the anatomical and topographic structure of the extrahepatic bile ducts in rats,
their relationship with their own hepatic artery and portal vein, we found that the extrahepatic
bile ducts differ from those in rabbits.

In the area of the rat liver hilum, the left and right hepatic ducts form a common hepatic duct,
connecting at an acute angle or at a right angle of 90 °, forming various topographic
relationships with the portal vein, as well as with the surrounding tissues. For example,
sometimes the common hepatic duct was located to the right of the portal vein, while in other
cases the portal vein was located to the right and behind it. The portal vein was located on the
left and parallel to the left hepatic duct, covered in front with a leaf of the hepatoduodenal
ligament at the same level. In one case, a large common hepatic duct flowed into the
descending part of the duodenum, with the portal vein located behind it and on the left. In
relation to the portal vein, it was located in a common connective tissue case.

The common hepatic duct is located along with the vessels in the hepato-duodenal intestinal
ligament. The relationship of the portal vein, hepatic artery, and common hepatic duct was
different. We identified the following main variants of the topography of the bile ducts in rats:

- The left and right hepatic ducts are located between the vessels. In this case, the portal vein
passes to the right, and to the left and slightly in front of the hepatic artery.

- The portal vein is adjacent behind the left, right and common hepatic ducts, in front and
slightly to the left, the hepatic artery is located.

Rats lack a gallbladder. The common hepatic duct passes through the pancreas, parallel to the
descending part of the duodenum. At the level of the lower part, it pierces the back wall of the
intestine and opens into it. Thus, the size of the extrahepatic bile ducts in rats was smaller than
in rabbits.
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The length of the common hepatic duct in rats ranged from the smallest - 9.18 mm and the
largest - 16.66 mm, the diameter from 0.7 mm to 1.5 mm. The average length of the common
hepatic duct was 12.5 + 0.2 mm, and the average diameter was 1.1 + 0.02 mm.

Conclusion.

In rabbits, the common bile duct is formed when the common hepatic and cystic ducts merge.
Rats have no bladder and cystic duct, so we compared the extrahepatic bile ducts of rats and
rabbits from the level of formation of the common bile duct to its entry into the duodenal wall.
The morphometric and morphological parameters of the left and right hepatic ducts were also
compared. For greater accuracy of the study, we compared not absolute indicators, but relative
to the weight of the animal's liver. To obtain relative values, we divided the absolute figures
obtained by measuring the extrahepatic ducts by the weight of the liver. This approach
eliminated inaccuracies associated with the weight and size of animals (large object - large
organs, small object - small organs). The comparison results showed that in rats the bile ducts
are wider and more voluminous than in rabbits.In a comparative study, it was determined that
the morphological structure of the extrahepatic bile ducts in rabbits and rats is of different
variants.
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