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Morphological basis of clinical Hepatology
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Morphological organization of the liver in humans normally studied at a sufficiently high
level. The functions of the liver, which play an important role in the regulation of metabolic
and adaptive processes was researched in detail, but the dynamics of morphological and
functional changes in the liver in different diseases isn’t studied enough. However, many
diseases are accompanied by clinical symptoms that may be due to the lack of functional
activity of the liver.
In the modern world, there is a steady growth of both primary liver diseases and secondary
liver lesions in diseases of other organs and systems. Detailed knowledge of both
microanatomy and liver microanatomy, by practitioners and, in particular, by surgeons,
contribute to the objectification of the choice of treatment tactics and, accordingly, to
improve the results of patient treatment with liver diseases.
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Liver diseases
Liver diseases and liver damage, which are complications of
diseases of the gastrointestinal tract, as well as other organs and
systems, which manifest as liver failure, remain a significant problem
of modern practical medicine throughout the world.
Viral hepatitis is the most common cause of liver failure. According
to the WHO, more than 2 billion people are infected with the hepatitis
B virus and more than 50million people get infected every year, more
than 2million people die. There are 100–200million people with
hepatitis C.1 Infection with hepatotropic viruses B, C, D is the cause
of the development of chronic viral hepatitis (CH), which are also
among the most common liver diseases.2,3 Currently, there are more
than 180million carriers of chronic hepatitis C and approximately
350million carriers of chronic hepatitis B.4,5 Despite progress in
modern medicine, difficulties remain in diagnosing CH,6 and adverse
clinical manifestations of CH significantly worsen quality of life of
patients and reduce its duration.6 Chronic hepatitis can lead to cirrhosis
of the liver, liver failure and the development of hepatocellular liver
cancer.1–3 Hepatocellular carcinoma is now becoming one him of the
most common types of cancer in the world. It ranks sixth in incidence
among all malignant neoplasms, making a significant contribution to
the third leading cause of cancer mortality in the world.7–9

Hepatic complications that develop in acute diseases of the
gastrointestinal tract, for example, in acute intestinal obstruction
(AIO), occupy a particularly important place in urgent surgery. The
overall mortality rate at an AIO remains high, ranging from 13%
to 27%, despite the improvement of methods for diagnosing and
treating this pathology.14 More than 60% of all cases of AIO are
small bowel obstruction.15–17 The most common form of acute small
bowel obstruction is adhesive obstruction, which occurs mainly after
laparotomies performed for various diseases of the abdominal organs
(in 64-93% of cases).18,19 With the complication of acute small bowel
obstruction with peritonitis and abdominal sepsis, the mortality rate
increases to 43%, and in the event of the syndrome of multiple organ
failure and toxic-septic shock to 70-100%.18–20
Due to the fact that all the blood from unpaired organs of the
abdominal cavity enters the liver through the portal vein, it is the first
to take a toxic blow upon damage to the organs of the gastrointestinal
tract. The flow of toxins and impaired blood circulation in the
liver entail hepatocellular energy failure, manifested in the form of
dystrophies of varying severity, as well as ischemia and necrosis of
the liver tissue.21,22

Liver macroanatomy

The liver is the organ that is more often compared to other organs,
is exposed to metastatic lesions, especially in cancer of the digestive
tract.10 In pancreatic cancer, liver metastases occur in 50% of cases,
gastric cancer metastasizes to the liver in 35% of cases, colorectal
cancer from 20 to 50%, breast cancer in 30%, and esophageal cancer
in 25%.10

The liver is not only the largest organ in the human body, but also
the largest gland. The mass of the liver is about 2-2.5% of the total
body weight, or about 1.5kg in an adult. The liver is located in the
right hypochondrium, the dome-shaped upper surface of the liver is
directly adjacent to the diaphragm, and only a relatively small part of
the liver in an adult enters to the left of the median line and occupies
the region of the epigastrium and left hypochondrium.23 Outside, the
liver is covered with a visceral leaf of the peritoneum, and only a
small area on the back of its surface is not covered by the peritoneum,
forming an extraperitoneal field. The thin dense fibrous sheath under
the peritoneum forms its own liver capsule (Glisson capsule).

In addition to viruses, hepatotropic poisons, drugs, and hypoxia
result in damage to the liver tissue and the development of acute liver
failure.8 Also a quite rare (from 0.1 to 3%), but an actual problem is liver
damage during pregnancy. The liver diseases caused by pregnancy
are: acute fatty degeneration of the liver of pregnant women, HELLP
syndrome, intrahepatic cholestasis of pregnant women, etc.11–13.

Anatomically, human liver have two lobes: a large right and a
smaller left lobe, separated from each other on the diaphragmatic
surface by the crescent ligament, and on the visceral surface in front
- by the groove of the round ligament of the liver, and behind the
venous ligament24 the liver has 2 more lobes: square and caudate. The
square lobe is bounded by the slit of the round ligament on the left;
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the fossa of the gallbladder on the right, behind it is limited by the
gate of the liver. The caudate lobe is bounded by a slit of the venous
ligament on the left, the groove of the inferior vena cava on the right,
and the gate of the liver in front. The thickness of the liver decreases
towards the left lobe.25
According to the international anatomical nomenclature of 1980,
in the liver, there are visceral and diaphragmatic surfaces, which are
separated by the lower edge of the liver.23–25 The diaphragmatic surface
(upper, anterior-upper) is convex and adjacent to the diaphragm, the
visceral surface (lower) is facing down and back, there is a series
of indentations from other abdominal organs: gastric, esophageal,
duodenal, renal, adrenal gland depressure and colon intestinal
depressure.26
The upper limit of the liver corresponds to the projection of the
right dome of the diaphragm. On the middle clavicular line on the
right, it is located at level V of the intercostal space. The lower border
of the liver to the right along the mid-axillary line is determined at the
level of the tenth intercostal space, then the lower border of the liver
passes to the left without leaving the edge of the right costal arch.
From the right middle clavicular line, the lower boundary goes from
right to left and up. In the anterior midline, the lower border of the
liver passes in the middle of the distance between the xiphoid process
and the navel. At level V of the intercostal space, along the left breast
bone line, the lower border of the liver connects to the upper border of
the liver (Figure 1).23–25

Figure 1 Liver macroanatomy.

Segmental structure of the liver
Speaking about the segmental structure of the liver, it is necessary
to indicate that there are two options for dividing the liver into
segments according to the “portal” and “caval” signs. The segmental
structure of the liver was first described by a French surgeon and
anatomist Claude Couinaud (C. Couinaud).25,26 In 1957, in the book
“Le Foie: Etudes Anatomiques et Chirurgicales”, Claude Couinaud
noted the inconsistency of the internal structure of the blood and
biliary tracts with external signs of liver division and suggested
dividing the liver into segments, considering the branching of the
portal vein system (according to the portal type). Due to the fact
that the architectonics of the location of the branches of the portal
vein, the hepatic artery and the bile ducts are identical, dividing it
into segments according to the portal feature is anatomically more
reasonable and more convenient in surgical practice. According to this
classification, the liver is divided into 2 lobes (right and left), 5 sectors
and 8 segments.27–31 Liver segments are relatively isolated sections of
the liver parenchyma within the blood vessels of the liver - the portal
vein branches, and hepatic artery of the third order28,29 between which
there are small vascular gaps. The part of the liver that is supplied by
the branch of the portal vein and the branch of the proper second-order
hepatic artery is called the sector (Figure 2).

Figure 2 Segmental structure of the liver.

Couinaud ‘s work was of great importance for hepatobiliary
surgery, since it became possible to perform organ-preserving
complex liver resections, minimizing blood loss and the number of
postoperative complications.
On the basis of the segmental structure of the liver and the
branching of the portal vein, the functional division of the liver into
lobes was performed. In 1898, in his works, J.Cantlie described in
detail the true morphological boundary between the right and left
lobes of the liver, proving that it is not at the level of the coronary
ligament, but is determined by the sagittal furrow or line, which is
now called Rex-Canllie,32,33 which anteriorly expands and forms the
hole of the gallbladder, and posteriorly forms the sulcus of the inferior
vena cava.
The numbering of the segments on the visceral surface of the liver
in a clockwise direction starts from the furrow of the inferior vena
cava. Thus, the first to the fourth segments is located in the left lobe,
and in the right - from the fifth to the eighth segments. The first liver
segment includes the caudate lobe of the liver and corresponds to
the left dorsal sector (first sector).1,12,16,34 The second liver segment
corresponds to the left lateral sector (second sector). The third
segment and the fourth segment, formed by the square lobe of the
liver, occupy the anterior part of the left lobe and the strip-like area
on the diaphragmatic surface of the liver. Both segments belong to the
left paramedian sector (third sector). The fifth and eighth segments
belong to the right paramedian sector, which is the liver parenchyma
bordering the left lobe of the liver along the sagittal groove (fourth
sector). The lateral part of the right lobe of the liver consists of two
segments - the sixth, located in front, and the seventh, occupying the
posterior-lateral part of the diaphragmatic surface of the right lobe,
and belongs to the right lateral sector (fifth sector).27,28,30,35
The blood from the liver flows into the inferior vena cava along the
three hepatic veins: the upper right, middle and left main veins. The
liver is divided according to the “caval” system according to the three
main hepatic veins draining strictly isolated liver sections,26 but the
segmental structure of the liver according to the “caval” type has not
found wide application in practice.27,31

Liver microanatomy
The main functional unit of the liver is the hepatic lobule, which
is a structure of a cylindrical hexagonal shape with a length of several
millimeters, the diameter of the lobule varies from 0.8 to 2mm. Human
liver consists of 50,000-100,000 individual lobules. The liver lobule
slice is located around the central vein, which opens into the hepatic
vein, which, in turn, is a branch of the inferior vena cava basin.
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Portal tracts (interlobular artery, interlobular vein, and interlobular
bile duct) are located at the corners of the hexagonal lobule. Interlobular
connective tissue in humans is normally poorly developed, the lobules
do not have clear boundaries, unlike some animals in which it is well
developed (pig, raccoon). In the parenchyma of the hepatic lobes,
radially located in relation to the central vein are hepatic beams,
consisting of two rows of hepatic hepatocyte cells, between which are
the bile duct, which is the initial section of the biliary tract. Between
the beams are sinusoids that collect blood from the interlobular arteries
and veins and bring it into the central veins.36 Many small interlobular
arterioles carry blood directly into the hepatic sinusoidal capillaries,
with the most frequent option being flowing into the sinusoidal
capillaries in the area 1/3 of the distance from the interlobular septum
to the central vein (Figure 3).

Figure 5 Arterial supplies to liver and aberrant arterial anatomy.

Figure 3 Liver lobule.

Figure 6 Portal venous drainage.

Blood supply to the liver
It is known that the liver is the richest blood supplying organ
throughout the body. The mass of the liver is only 2-2.5% of body
weight, but despite this, it receives 25% of the blood of the cardiac
output, due to double blood supply (portal vein and hepatic artery).37

Figure 4 Histology of the portal tract.

The wall of sinusoids is separated from hepatocytes by the
perisinusoidal space or the Disse space. Sinusoidal capillaries are
lined with endothelial cells and Kupffer cells. The endothelial lining
of sinusoids is lamellar and fenestrated, and therefore metabolism
occurs unhindered between blood and hepatocytes.
Hepatocytes are polygonal in shape, ranging in size from 25 to
40microns with a pronounced eosinophilic cytoplasm and a centrally
located nucleus.36 The nuclei of hepatocytes are round or oval and
may contain glycogen, which is often detected at a young age, or in
diseases such as diabetes and Wilson’s disease.36

The blood enters the liver through two vessels, the portal vein carries
blood from all unpaired abdominal organs (intestine, spleen, stomach,
pancreas) enriched with substances that need to be processed and
detoxified, and proper hepatic artery delivering blood rich in oxygen,
so necessary for the maintenance of vital activity of hepatocytes and
for their functional “job”.38 Through these vessels, blood enters the
sinusoids (common hepatic capillaries) - the microvasculature of
the circulatory system of the liver, directly communicating with the
hepatocytes, in which the metabolic processes and detoxification
function of the liver are carried out.34,39,40 Some of them are equal to
1 micron. Behind this layer, located between it and the liver cells,
there are narrow spaces called Disse spaces, or perisinusoidal spaces.
Due to the presence of large pores in the endothelium of sinusoidal
capillaries, substances from the plasma easily penetrate Disse spaces,
and most of the plasma proteins easily diffuse into these spaces. The
Disse spaces, in turn, communicate with the lymphatic vessels in the
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interlobular septa, so the fluid from these spaces has the ability to move
into the intraorgan lymphatic system of the liver. Due to the fact that
the pores of the sinusoidal capillaries of the liver are highly permeable
and ensure the passage of not only solutions, but even proteins into
Diss space, the lymph flowing from the liver contains proteins whose
concentration is not much less than the concentration of proteins in
the blood plasma. In addition, the extremely high permeability of the
endothelium of sinusoidal capillaries of the liver contributes to the
formation of large amounts of lymph. As a result, almost half of the
total amount of lymph that forms in the body during rest is formed
in the liver. After passing through the capillaries of the sinusoid, the
blood enters the central vein of the liver lobules, which in turn is an
inflow of the inferior vena cava basin.
Knowledge of options for the formation of liver arteries is of
practical interest for surgeons performing surgical interventions in the
hepatobiliary zone.41 In 1955, the American anatomist N.A. Michels
published a book entitled «Blood supply and anatomy of the upper
abdominal organs with a descriptive atlas», according to which 10
types of structure of the hepatic artery were isolated based on 200
autopsies.42 Over time, many authors generalized this classification,
and even supplemented it with rare variants.42 This classification of
the N. Michels blood supply options were developed for surgeons
who performed interventions on the liver, stomach, bile ducts, and
pancreas, and it was also developed taking into account the division
of the liver on anatomical lobes.41,42
An important contribution to the study of the structure of the
arteries of the liver made E.Z. Browne.19,40,43 For the first time E.Z.
Browne in his work defined such terms as “common” and “proper”
hepatic arteries. He designated the part of the hepatic artery extending
from the celiac trunk to the place of the discharge of the gastroduodenal artery as a common hepatic artery.43 And the part of the
artery going from the gastro-duodenal artery to the site of division
into the right and left hepatic branches should be considered as proper
hepatic artery.
In the recent literature over the past decade, many variants of
the arterial blood supply to the liver have been described.44 The
widespread introduction into practical public health of modern
methods for the study of liver vessels allowed in vivo to study the
arterial blood supply to the liver in large groups of patients.45 The
proper hepatic artery passes to the left of the common bile duct and
anterior to the portal vein in the left margin of the hepatoduodenal
ligament. At the gate of the liver proper hepatic artery is divided into
right and left hepatic artery. The right hepatic artery goes behind the
common hepatic duct; in the Kahlo triangle, the cystic artery departs
from it, which is the final branch, and therefore with its atherosclerotic
occlusion, the development of stoneless destructive cholecystitis is
possible. The length of the proper hepatic artery varies from 0.5 to
3cm, and its diameter is from 3 to 6mm.41,42 There are arteries that do
not depart from proper hepatic artery, but at the same time take part in
the blood supply to the liver, they are called aberrant or accessory.43,44
In the 18th century, the history of studying the anatomy of both
the portal vein and its system began.39 The portal vein forms when the
superior mesenteric and splenic veins merge, behind the pancreatic
head.39 Up to 90% of the blood enters the liver exactly through the
portal vein.39 Per minute, about 2.5 liters of blood flow through the
portal vein system, which is 1/3 of the total minute volume of human
blood. The size of the portal vein in humans is 6–8 cm in length and
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1–1.5cm in width.23 The length of the portal vein ranges from 2cm to
8cm.39 Inside or at a distance of 1-1.5cm from the gate of the liver,
portal vein is divided into two branches: the wider right, joining
the right lobe, and the narrower - left, going transversely from the
liver gate to the left and carrying blood to the left and square lobes.41
Sometimes, before entering the liver, the portal vein is divided into
three and sometimes four branches.39 Under normal conditions, most
of the blood (70 to 75%) from the trunk of the portal vein enters its
right branch, and, respectively, in its right half, and its smaller part,
only 25–30% - in the left branch, in the left part of liver.39,41 According
to the literature, in the portal blood circulation system there is a
decrease in the pressure of blood entering the capillaries from 110–120
to 10–15mm Hg. v.41 In the portal vein, the pressure is 5–10mm Hg.
Art., and in the hepatic veins - 0-5mm Hg. v.26 Due to the significant
pressure difference in the initial and final sections of the portal bed,
which is more than 100 mm Hg. Art., provided the translational
movement of blood.26 The portal vein is a valveless vessel that brings
blood to the liver from the entire gastrointestinal tract and spleen, and
the system of the hepatic veins drains blood into the inferior vena cava
from the liver.23 The venous part of the vascular network of the liver
is divided into 2 groups of anastomoses: hepatofugal (porto-caval)
and hepatopetal (porto-portal).39 Porto-caval anastomoses connect
the portal vein with the system of hollow veins, bypassing the liver,
porto-portal anastomoses carry blood directly to the liver. Porto-portal
anastomoses are numerous venous trunks lying in the ligaments of the
liver, the largest port-portal veins are called accessory portal veins
(Sappey veins).39
The outflow of blood from the hepatic lobules is provided by
the central veins, which, when exiting the hepatic lobules, flow into
the sublobular veins.23,39 Merging, the sublobular veins form hepatic
veins, and they, in turn, are the efferent vascular system of the liver.23
The hepatic veins in the abdominal cavity are the last branches that the
inferior vena cava takes.23,26 There are hepatic veins in the area of the
furrow of the inferior vena cava and immediately fall into the inferior
vena cava.23 In the classic case, 3 veins come out of the liver (right,
middle and left), but according to the literature, the number of liver
veins flowing into the inferior vena cava can reach 25 vessels.23,26. The
right hepatic vein carries blood from the right lobe of the liver, the
middle hepatic vein is from the square and caudate lobes, and the left
hepatic vein carries blood from the left hepatic lobe. At the confluence
of the hepatic veins into the inferior vena cava, its ampular expansion
occurs. The area of the liver corresponding to the site of the exit of the
hepatic veins and the passage of the inferior vena cava is called the
second (caval) gate of the liver.25

Innervation of the liver
The innervation of the liver is carried out by the vagus nerves,
the celiac plexus and the right phrenic nerve. In the lower esophagus,
the right and left vagus nerves form the anterior and posterior vagus
trunks, which are located on the corresponding surfaces of the lower
esophagus? From the anterior vagus trunk, the hepatic branch departs,
heading towards the left lobe and the gates of the liver as part of the
hepato-gastric ligament. The posterior vagus trunk gives branches to
the celiac plexus. The branches arising from this plexus are directed
to the hepatoduodenal ligament along the common and proper hepatic
artery, portal vein, as well as the bile ducts. In the hepatoduodenal
ligament, branches coming from the celiac plexus, as well as the
hepatic branch of the anterior vagus trunk, form the anterior and
posterior hepatic plexuses, which are interconnected by numerous
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nerve branches. The anterior hepatic plexus is divided into two nerve
bundles, which go along the right and left branches of the hepatic
artery to the liver parenchyma. The posterior plexus is adjacent to
the portal vein in the back and near the portal of the liver is located
between the portal vein and the hepatic duct, and then its branches are
sent to the liver.
The branches of the right phrenic nerve run along the inferior
vena cava and penetrate the liver through the area nuda between the
coronary ligaments of the liver. In function, the phrenic nerve (nervus
phrenicus) is mixed, i.e. it consists of motor and sensitive branches.
The phrenic nerve is the most powerful nerve in the cervical plexus.
Through the motor branches, the nerve provides innervation to the
muscles of the diaphragm, sensitive branches innervate the pleura,
pericardium, diaphragm, and the peritoneum of the upper abdominal
cavity, that is, including the peritoneum covering the liver and gall
bladder. Consequently, irritation of the phrenic nerve in diseases of the
liver and gallbladder is clinically manifested by difficulty breathing
and the appearance of coughing movements, shortness of breath,
hiccups, retching, pain in the chest, neck, supraclavicular fossa.
Cholecysto-cardiac syndrome, a symptom complex characterized
by a change in normal cardiac activity and manifested by cardialgia,
arrhythmia, and cardiac conduction disturbance, may also occur.
Thus, the innervation of the liver is carried out by sympathetic
(sympathetic hepatic plexus), parasympathetic (vagus nerve) fibers
and peptidergic nerve fibers (which are an integral component of
perivascular innervation), organized as afferent or efferent nerves
with different origins and roles.3,23,46 All of them regulate blood flow
through sinusoids, participate in the activation of Kupffer cells, in
permeability of the endothelium of sinusoids, and in the functional
activity of hepatocytes.46 Hepatocytes are the main cellular population
of the liver, accounting for almost 80% of the total liver. The
interaction between hepatocytes and nerve fibers occurs through many
neurotransmitters and signaling pathways. Nerve fibers enter the liver
through its gate along with the portal vein and hepatic artery. Nerve
fibers enter the liver also through the small omentum and together with
the hepatic veins.3,23 Sympathetic and parasympathetic nerves form
two separate plexuses but interact with each other: the anterior plexus
located around the hepatic artery and the posterior plexus located
around the portal vein and the bile duct, then the nerve fibers are
distributed in the liver parenchyma. In the human liver, nerve endings
are located in the liver lobules, which consist of hepatocytes and nonparenchymal cells. Most nerve endings are located in Disse spaces,
where they come into close contact with Kupffer cells, endothelial
cells, and hepatocytes.
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of fluid through the outer surface of the liver can become so large
that it leads to the appearance of free fluid in the peritoneal cavity,
which is called ascites. The blockage of blood flow through the portal
system leads to the formation of high pressure in the capillaries of
the portal system, including vessels of the gastrointestinal tract, with
the development of edema of the intestinal wall with subsequent
transudation of fluid through the serous membrane of the intestine into
the abdominal cavity, which is the pathogenetic basis of ascites. If the
pressure in the veins of the liver exceeds normal values by only 3-7
mm Hg. Art., it can cause the release of a significant amount of fluid
in the lymphatic vessels of the liver and, in addition, her extravasation
directly through the outer surface of the capsule of the liver into the
peritoneal cavity. This liquid is almost no different in composition
from blood plasma, except that it contains 80-90% more protein than
plasma.
Lymphatic vessels of the liver are divided into superficial and deep.
Deep vessels, in turn, are divided into ascending and descending. The
ascending lymphatic vessels begin around the central veins, then
converge into the large lymphatic vessels and travel along the hepatic
veins to the posterior surface of the liver; together with the superficial
vessels collecting lymph from the upper surface of the liver, they go to
the lymph nodes of the chest cavity. On their way, these vessels pierce
the diaphragm or pass through the slits and holes in it (hiatus aorticus,
foramen v. Cavae, etc.). In the chest cavity, the lymphatic vessels of
the liver flow into the intercostal, diaphragmatic (pericardial) and
posterior mediastinal (esophageal) lymph nodes.48 Normally, the
hepatic lymph nodes are not visible in various studies.
The descending lymphatic vessels run along the branches of the
portal vein, hepatic artery and bile duct. Together with the superficial
lymphatic vessels of the lower surface of the liver, they are directed
to the hepatic lymph nodes located along the proper and common
hepatic artery, left gastric artery, to the nodes of the omentum, as well
as to the nodes surrounding the aorta and the inferior vena cava. The
carrying lymphatic vessels of these nodes are sent to the celiac nodes
surrounding the artery of the same name48 and then the lymph flows
into the “milky” cistern (expansion of the thoracic lymphatic duct at
its beginning).48–51 The lymphatic fluid through the thoracic lymphatic
duct flows into the left subclavian vein and returns to the systemic
circulation.51

Sensory peptidergic nerve fibers (SPN) are a capsaicin-sensitive
population of sensory fibers of the small neurons of the spinal ganglia,
antidromically emitting neuropeptides-vasodilators (substance P,
calcitonin-related peptide - CRGR, neurokinin A), exercise local
effector, including trophic function, are involved in the formation of
neurogenic inflammation and pain syndromes.47

The superficial lymphatic network of the liver is located inside
the Glisson capsule from the front and back of the liver. The lymph
from the anterior lymphatic network of the liver primarily flows into
the diaphragmatic lymph nodes, and then joins the mediastinal and
internal lactic lymphatic networks. From the posterior superficial
lymphatic network, the lymph is drained into the accompanying
lymph nodes, cystic duct, common bile duct, hepatic artery and
peripancreatic lymph nodes, as well as pericardial and celiac lymph
nodes. The schemes of lymphatic drainage are of great importance
in surgical practice for lymphadenectomy performed in cancer of the
gallbladder, liver and pancreas.23,49,51

Lymphatic system of the liver

Discussion

As noted above, the high permeability of the endothelium of
sinusoidal capillaries of the liver contributes to the formation of large
amounts of lymph and normally up to 50% of the lymph entering the
thoracic lymphatic duct is formed in the liver. If the pressure in the
vena cava is 10-15mm Hg. Art., lymphatic drainage from the liver
increases almost 20 times relative to the norm, and the “sweating”

Anatomy is one of the oldest natural sciences. Its name comes from
the Greek “anatemno”, which means “dissecting”, and arose at a time
when the dissection of the corpses was the only source of knowledge
about the human body. Since then, anatomy has come a long way
and has been enriched by many research methods. Modern anatomy
has and actively uses methods of radiation, electro-physical, modern
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optical and other methods of research for understanding the structure
and variability of the body of a living person in all the diversity of
its vital manifestations. The name of the anatomy now has a broader
meaning than it was in the past.
Being a biological discipline, human anatomy is at the same time
one of the foundations of medicine. Essentially, medical education
begins with anatomy. The need for anatomical knowledge for
physicians has been recognized and emphasized at all times. The
founder of scientific anatomy, Andrei Vesalius, spoke of anatomy
as a “pedestal and foundation of the medical art”. One cannot but
agree with the statement of the great Russian scientist and naturalist
M. V. Lomonosov: “How can one talk about the human body without
knowing either the addition of bones and joints to strengthen it, the
union, the muscles for feeling, or the location of the viscera for the
preparation of nutritious juices, no stretch of veins for the circulation
of blood, nor other organs of this marvelous structure.”
The importance of anatomy as one of the foundations of
theoretical and practical medicine was well understood by the largest
Russian scientists and doctors. At the beginning of the 19th century,
the famous doctor and scientist E.O. Mukhin said: “A doctor is not
an anatomist not only useless, but also harmful.” And after almost
100years, AP Gubarev is one of the greatest Moscow clinicians, wrote
no less figuratively: “Without anatomy, there is neither surgery nor
therapy, but only signs and prejudices.”
In our deep belief, based, among other things, on the personal
experience of practical medical activity, the anatomical knowledge in
medicine is comparable to the knowledge of the alphabet in literature,
musical notation in music.

Conclusion
Detailed knowledge by practitioners and, in particular, by
surgeons, both macroanatomy and liver microanatomy, contribute to
the objectification of the choice of treatment tactics and, accordingly,
to improve the results of treatment of both primary diseases and
secondary lesions of the liver.
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