The American Journal of
Medical Sciences and
Pharmaceutical Research
ISSN 2689-1026 | Open Access

‘W) Check for updates

OPEN ACCESS

25 September 2025
16 October 2025
21 November 2025
Vol.07 Issue 11 2025

https://doi.org/10.37547 /tajmspr/Volume07Issuell-05

© 2025 Original content from this work may be used under the terms
of the creative commons attributes 4.0 License.

The American Journal of Medical Sciences and Pharmaceutical Research

Original Research
60-63
10.37547/tajmspr/Volume07Issuel1-05

On The Question About Liver
Structures

Sheraliev Kambarali Saidalievich

Associate professor, department of "Medicine" 'Alfraganus
University ' NON (Non-state Higher Education Institution),
Faculty of Medicine, Department of Medicine, Uzbekistan

Abstract

This scientific paper presents current data on the
anatomical structures of the liver as a unique organ
performing over 500 vital functions. It examines the
morphological features of liver lobes and segments, the
vascular and biliary structure, the microarchitectural
features of the liver lobules and sinusoidal system, and
the functional and structural zones that play a key role
in metabolism and detoxification. The paper emphasizes
the clinical significance of liver anatomy in surgical
interventions, transplantation, and disease diagnosis. It
also discusses modern imaging techniques and their
contribution to the accurate determination of
pathological processes and anatomical variations in the
liver.
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Introduction

The liver is the largest gland of the human body and one
of the central organs of metabolic regulation, providing
detoxification, synthesis and storage of vital substances,
participation in immune reactions and homeostasis.

Its anatomical organization is characterized by a high
degree of structural and functional specialization, which
allows it to effectively perform multidisciplinary tasks.

Despite the extensive study of the liver, interest in its
morphology remains relevant due to the expanding
capabilities of  surgery, transplantology and
interventional hepatology.

Any pathological processes - inflammatory, tumor,
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fibrotic or vascular - are directly related to the
architectural features of the organ, which requires a
deep understanding of its anatomy.

The classical idea of the liver as a bilobed organ is
complemented by modern data on the segmental
structure according to Couinaud, according to which
each functional unit has its own blood supply and bile
drainage.

This structure determines the principles of performing
resections while maintaining the maximum functional
reserve of the liver. An important component of the
study is also microarchitecture - the system of hepatic
lobules, portal tracts, sinusoids and hepatocytes,
forming a complex network of exchange and filtration
processes. Thanks to advances in ultrasound, computer
and magnetic resonance imaging, it has become
possible to identify minimal structural changes and
developmental abnormalities, which has significant

clinical significance.

Studying the anatomy of the liver also makes it possible
to improve transplantation methods, in particular living
donation, which requires precise consideration of
segmental structure and vascular variations.

Thus, the anatomical structures of the liver represent a
fundamental basis for understanding the pathogenesis
of diseases, conducting a high-quality diagnostic

assessment and developing surgical treatment tactics.

In modern conditions, an in-depth study of the anatomy
of the liver occupies a key place in medical science and
the practical activities of doctors of various specialties.

The study is based on a comprehensive analysis of the
anatomical and morphofunctional characteristics of the
liver using modern scientific sources, data from clinical
radiation diagnostics and

morphology, histology,

surgical hepatology.

A comparative approach is applied to classical
descriptions of the structure of the liver and updated
anatomical models used in modern transplantology and

minimally invasive surgery.

included the
structure according to Quinaud,

Information analysis study of the
the

intrahepatic vascular-biliary bed, portal hemodynamics

segmental

and microarchitectural features.

The results of morphometric studies performed using
contrast CT, MRI, ultrasound and angiography are also
considered. The theoretical basis was complemented by
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clinical observations demonstrating the relationship of
structural features with pathological processes such as
cirrhosis, tumor lesions and vascular anomalies.

The analysis confirmed that the liver is an organ with
strictly organized functional segmentation, ensuring
independence and autonomy of blood supply to each
anatomical region.

It has been established that the organ is divided into
right and left lobes, supplemented by the caudate lobe,
but
determined at the level of eight segments.

its functional structure is more accurately

Each segment contains its own branches of the hepatic
artery, portal vein and segmental bile ducts, which must
be taken into account during surgical interventions and
resections aimed at maximizing the preservation of
viable tissue.

The study of microarchitecture revealed the important
which
morphofunctional unit of the liver. The portal tracts and

role of the hepatic lobule, is the main
sinusoidal system form a unique circulatory mechanism
that provides optimal conditions for metabolism and

detoxification.

It has been determined that zone 1 of the acinus is
predominantly responsible for oxidative processes,
while zone 3 is more sensitive to toxic damage and
hypoxia, which explains the pronounced zonality of
morphological changes in various diseases.

Additionally, it was revealed that anatomical variations
in the vascular structure occur in more than a third of
patients, including atypical origin of the hepatic artery
and features of the formation of the right branches of
the portal vein.

These data are of fundamental importance for planning
surgical interventions and transplantation operations,
especially in cases of living donation, where an accurate
assessment of the extent of vascular structures is
required.

Thus, the results of the study demonstrate a high level
of functional organization of the liver, the close
relationship of its macro- and microanatomy with the
clinical manifestations of diseases and emphasize the
key role of accurate knowledge of anatomical structures
in the practice of modern medicine.

The liver, as a central metabolic organ, has a unique
anatomical organization that ensures its high functional
plasticity and resistance to damaging factors.
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The data obtained confirm that the clear segmentation
of the liver not only reflects the evolutionarily formed
principle of autonomy of blood supply and bile drainage,
but is also the foundation of modern hepatosurgery.

With the increasing number of surgical interventions on
the liver and the widespread use of transplantology,
understanding the structure of the segments is of
paramount importance. This is especially true during
resections, when it is necessary to preserve the
maximum volume of viable parenchyma to prevent liver
failure.

The vascular biliary tree is a key factor determining the
clinical course of many diseases. The portal vein, which
provides up to 75% of blood flow, has a complex
distribution system, and any disruption of portal blood
flow leads to severe hemodynamic consequences -
portal hypertension, collateral formation, varicose veins
and ascites. Arterial variations are also critical because
atypical origin of the hepatic artery is common and
failure to recognize it can lead to ischemic injury
postoperatively or during embolization.

These features highlight the need for high-precision
imaging techniques in preoperative planning. The biliary
system demonstrates high structural variability, which
often becomes the cause of complications during
cholecystectomy and liver transplantation. Intrahepatic
bile capillaries form a complex network around
hepatocytes, and disruption of their integrity underlies
cholestatic conditions.

When discussing the morphology of the biliary tract, one
cannot fail to note the role of cholangiocytes, which
participate not only in the secretion of bile, but also in
regeneration processes, which opens up prospects for
cell therapy in the treatment of liver diseases.

The microarchitecture of the liver demonstrates a strict
zonation of metabolic processes, which has direct
pathophysiological significance. Zone 1, the most

supplied with oxygen, is actively involved in
gluconeogenesis and protein synthesis, while zone 3
performs biotransformation functions and is subject to

toxic damage.

This explains the predisposition of different areas of the
acinus to specific types of lesions, for example, oxidative
or toxic. Thus, pathological processes in the liver always
reflect the nature of the structural organization of the
organ.

The American Journal of Medical Sciences and Pharmaceutical Research

The ability of the liver to regenerate, which is ensured
not only by the division of hepatocytes, but also by the
participation of oval cells, activated during significant
damage, deserves special attention.

However, the regenerative potential depends on the
preservation of the architecture of the lobule: with
severe fibrosis that disrupts the sinusoidal system,
regeneration is deformed and leads to the formation of
cirrhosis nodes.

This emphasizes the importance of timely diagnosis of
early morphological changes in chronic hepatopathies.
The clinical significance of the anatomical structures of
the liver also lies in predicting the risk of tumor
processes.

Hepatocellular carcinoma and cholangiocarcinoma

show different patterns of growth and spread
depending on topography. The segmental distribution of
tumors guides surgical decisions and minimally invasive
treatment - ablation

radiofrequency or

chemoembolization.

Accurate determination of the boundaries of the lesion
is impossible without in-depth knowledge of the
vascular geometry of the liver.

Modern technological approaches - 3D reconstruction,
navigational surgery and robotic operations - make the
study individual anatomical variant of the patient is an
obligatory stage of medical practice. Each liver operation
today is personalized, based on the characteristics of
this particular patient, and not an abstract “norm”. This
demonstrates the importance of anatomy as a living
science, closely related to clinical needs. Finally, when
discussing the anatomical structures of the liver, it
should be noted that an interdisciplinary approach
becomes the basis for the successful diagnosis and
treatment of liver diseases.

Understanding organ morphology unites hepatologists,

surgeons, morphologists, radiologists and
transplantologists, creating a unified scientific field that

helps improve medical care.

Thus, the anatomical features of the liver determine not
only its physiological role, but also treatment tactics,
dynamics of the pathological process and the final
outcome of the disease.

An in-depth study of the structure of the liver remains
one of the key areas of medical science, since precise
knowledge of its anatomy makes it possible to increase
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the safety and effectiveness of interventions, as well as
the
transplantation medicine. The anatomical structures of

expand capabilities of regenerative and
the liver are a highly organized system that ensures the

versatility and multifunctionality of this organ.

The macro- and microstructural features of the liver
determine the possibilities of its participation in
metabolism, detoxification, immune and digestive

functions, and also ensure its high regenerative

potential.

The results of the analysis confirm the key importance
of the segmental structure, autonomy of the blood
supply and the complex vascular-biliary bed for clinical
practice.

Anatomical variations, which are widely encountered in

patients, require mandatory consideration when
performing surgery, transplantation and interventional
interventions in order to avoid complications and

preserve the functional reserve of the liver.

The microarchitecture of the liver with its pronounced
zonality makes it possible to explain the characteristics
of damage to various areas of the parenchyma during
toxic, ischemic and inflammatory processes.

Modern imaging and navigational surgery techniques
significantly increase the ability to accurately study and
personalize the treatment of liver diseases.

Thus, a deep understanding of the anatomical structures
of the liver is the foundation for improving diagnostic
methods, planning operations and achieving better
clinical while maintaining its

outcomes, unique

physiological capabilities
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