3) CBO@BpeMeHHaH AUArHoCTuKa C TIIPAaBUIIBHBIM JICUCHHUCM IIO3BOJIAIOT
YIYUIIUTDb KAaYCCTBO KU3HU IMAIIUCHTOB U OTAAJIUTL CPOKH HUJIN JAaKC BOBCC n30exKaTh
HCO6XOI[I/IMOCTI> OHIOOIIPOTC3NPOBAHUA.

Cnucok JurepaTrypbl

1. Femoroacetabular impingement: a cause for osteoarthritis of the hip / R. Ganz [et al.]
/[Clin Orthop Relat Res. — 2003. — Vol. 417. — P.1-9.

2. Debridement of the adult hip for femoroacetabular impingement: indications and
preliminary clinical results / SB. Murphy [et al.] // Clin Orthop Relat Res. — 2004. — Vol.429. —
P.178-181.

3. Surgical dislocation of the adult hip a technique with full access to the femoral head and
acetabulum without the risk of avascular necrosis / R. Ganz [et al.] // J Bone Joint Surg Br. — 2001.
—Vol. 83. - P.1119-1124.

4. Byrd, JW. Arthroscopic femoroplasty in the management of camtype femoroacetabular
impingement / JW. Byrd, KS. // Jones Clin Orthop Relat Res. — 2009. — Vol. 467. — P.739-746.

5. Malviya, A. Impact of arthroscopy of the hip for femoroacetabular impingement on
quality of life at a mean follow-up of 3.2 years / A. Malviya, GH. Stafford, RN. Villar // J Bone
Joint Surg Br. — 2012. — Vol. 94. — P. 466-470.

6. Malviya, A. Do professional athletes perform better than recreational athletes after
arthroscopy for femoroacetabular impingement? // A. Malviya, CP. Paliobeis, RN. Villar // Clin
Orthop Relat Res. — 2013.

APPLICATION OF ULTRASOUND TECHNOLOGIES
FOR INTRAVITAL VISUALIZATION IN CLINICAL
ANATOMY
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Relevance. Clinical anatomy is a set of applied areas of modern anatomy that
study the.structure and topography of organs and areas in health and disease in the
interests of various sections of clinical medicine. Clinical anatomy, which emerged as
an appliedsscience back in the days of N.I. Pirogov, began to develop intensively in
the‘second half of the twentieth century. Its rapid development in the 1990s and
2000s was due to the widespread introduction of diagnostic methods of intravital
visualization into clinical practice. Clinical anatomy has a complex multifaceted
structure; it continues to develop as an independent and relevant scientific and
practical area of modern human anatomy. A precise knowledge of clinical anatomy is
a keystone to the diagnosis of various diseases [1].

The relevance of the study is confirmed by the presence of a number of
national and international organizations uniting specialists in the field of clinical
anatomy: American Association of Clinical Anatomists, British Association of
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Clinical Anatomists, International Federation of Associations of Anatomists,
European Association of Clinical Anatomy, etc.

The aim: a brief analysis of scientific publications on the topic of the
application of ultrasound technologies for intravital visualization in clinical anatomy.

Research methods. The electronic database PubMed was used to search for
information (https://pubmed.ncbi.nlm.nih.gov). PubMed comprises more than
37 million citations for biomedical literature from MEDLINE, life science journals
and online books. Citations may include links to full text content from PubMed
Central and publisher web sites. The publications that best matched the research topic
were selected for analysis. The search data are presented as of March 06, 2025.

Results and conclusions. The database identified over 63,000 publicationson
various aspects of clinical anatomy over the last 10-year period alone. More than
855 publications were devoted directly to intravital visualization with. ultrasound
methods. This paper reviews individual publications directly related to the topic of
the study.

It is gratifying to note that clinical anatomy widely uses modern methods of
intravital visualization (ultrasound examination, computed tomography and its variety
spiral computed tomography, magnetic resonance imaging, endoscopic examination)
to study the intravital anatomy of body regions,-nternal organs, their structures and
cavities. It has been shown that these methods provide objective information on the
position, size and structure of the objects being studied. The use of these methods of
intravital visualization provides objective quantitative indicators and allows us to
identify the most common variants of the shape and size of anatomical structures
under normal and pathological conditions. This was reported in the publication of the
famous Russian anatomist I.1. Kagan back in.2008 [2].

Intravital imaging has found widespread use in both experimental and clinical
settings. The advent of confocal‘and multiphoton microscopy has greatly increased
the feasibility of intravital imaging, making it possible to obtain optical sections of
tissues in a non-destructive -manner. This paper discusses the various techniques used
for intravital imaging, ‘describes how intravital imaging provides information on
cellular and tissue dynamics that cannot be obtained using other methods, and details
several ways in which intravital imaging has a direct impact on the clinical care of
patients [3]:

A-number of publications provide information on the great importance of the
use-of ultrasound technologies in clinical anatomy.

A large review article by a group of authors [4] deserves special attention: it
provides a comprehensive analysis of the use of echocardiography in clinical
practice. Some of the more common cardiac pathologies are discussed below, with
regards to their echocardiographic findings/relevance. This review discusses the
different modalities of echocardiography and their advantages and provides a
comparison to other imaging modalities. It is emphasized that development of cardiac
ultrasound (echocardiography) techniques has added greatly to the discipline.
Ultrasound images do not only provide a means of diagnosis but allow for the
development of treatment modalities and easy monitoring of disease progression.
The article is illustrated with 6 color informative figures using echocardiograms,
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contains 3 tables (Comparison of 2-D and 3-D echocardiography, Complications of
transthoracic echocardiography, Comparison of echocardiography to other imaging
modalities). The list of references contains 26 sources on the topic of the study.

The latest publication by Tsampras T. [5] indicates that one of the most
promising areas of diagnostics and prognosis of cardiovascular diseases is
radiomics — a science that combines radiology, mathematical modeling and deep
machine learning. The main concept of radiomics is image biomarkers which are
parameters calculated based on the texture analysis of digital images that characterize
various pathological changes. With the help of image biomarkers, a quantitative
assessment of the results of digital visualization methods computed tomography,
cardiac magnetic resonance, echocardiography, and single-photon emission computed
tomography) is carried out.

Automatic myocardial tissue segmentation using deep_dearning. algorithms
improves the efficiency and consistency of analysis of large patient.populations.

Based on the literature review, it can be concluded thatechocardiography, as
previously established, has been evolutionary in the<generation of non-invasive
clinically useful cardiac images. This has allowed for greater diagnostic yield and
thus, more precise clinical management. It allows for the assessment of cardiac
diseases in a cost-effective and minimally invasive.manner, making it attractive to
both the patient and the physician. Three-dimensional imaging has allowed for a
more accurate copy of the cardiac anatomy. Transthoracic echocardiography has
become the preferred method for quantitative assessment of cardiac chambers, while
transesophageal echocardiography is used to assess valvular diseases and posterior
cardiac structures.
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