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The coronary venous sinus is the main venous collector of the heart, providing outflow from most of the myo-
cardium and participating in the formation of the anatomical and functional microenvironment of the posterior
atrioventricular region. Despite the significant interest in this anatomical formation in cardiac surgery, electrophys-
iology and interventional cardiology, systematized data on its macro- and micromorphology, segmental variability
of the wall structure and morphometric approaches to assessment remain fragmentary. The aim of the study is to
substantiate and systematize modern morphological approaches to the study of the human coronary venous sinus
based on the analysis of data from macroanatomical, histological and morphometric studies, as well as to determine
the methodological principles of standardized assessment of the structure of its wall on histological preparations.
Descriptive, comparative and structural-logical generalization methods were used. Data on the macrotopography of
the coronary sinus, its tributaries, the area of the ostium and the valve of Thebesian, the histological organization
of the wall (intima, media, adventitia), the component composition and segmental features of the proximal, middle,
distal sections and the ostium zone are summarized. A list of morphometric parameters relevant for preparations
stained with hematoxylin-eosin, according to Van Gieson and immunohistochemical methods is systematized. Prin-
ciples of anatomical and histological standardization of material selection are proposed to increase the reproduc-
ibility of results. The morphology of the coronary sinus is characterized by pronounced segmental variability, which
requires a separate analysis of the trunk sections and the ostium zone. The most suitable reference area for a stan-
dardized morphometric study is the middle part of the trunk of the coronary sinus. The integrated use of routine,
special, and immunohistochemical methods provides a complete assessment of the structural components of its wall

and is important for morphology, cardiology, and interventional practice.

Key words: coronary sinus, morphology, histological features, morphometry, heart, individual features, venous
system, hemomicrocirculatory bed, immunohistochemical markers.
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Introduction.

The coronary venous sinus is the largest venous col-
lector of the heart, which collects blood from most of
the myocardial veins and opens into the right atrium. Its
topography in the posterior part of the coronary sulcus,
its proximity to the atrioventricular node, the tricuspid
valve annulus, and left atrial structures determine not
only its anatomical significance, but also its significant
clinical significance. It is through the coronary sinus that
a number of interventional procedures are performed:
catheterization with catheters for electrophysiological
studies, positioning of electrodes in cardiac resynchroni-
zation therapy, individual stages of ablation procedures
and retrograde manipulations in cardiac surgery [1-5].

Despite the widespread clinical use of coronary sinus
access, its morphological description in many sources
is limited to general anatomical characteristics. At the
same time, for the morphologist, cardiac surgeon and
interventional cardiologist, the variants of the shape and

caliber of the coronary sinus, the features of its tributar-
ies, the structure of the ostium and the Thebesian valve,
as well as the segmental variability of the wall are of fun-
damental importance. Underestimation of these aspects
can complicate the interpretation of imaging data, the
macro- and microscopic identification of material sam-
pling sites, and the comparison of results across differ-
ent studies [6-9].

In morphological works of recent years, more and
more attention is paid not only to the qualitative charac-
teristics of the coronary sinus, but also to the quantita-
tive assessment of its structural components. However,
data comparison is complicated by the different anatom-
ical localization of the samples, different inclusion crite-
ria for the preparations, the lack of a unified approach
to segmentation of the sinus into proximal, middle and
distal parts and comparison of the trunk with the osti-
um area. This highlights the need for a standardized
approach to performing morphometric analysis of the
coronary venous sinus [10-13].

Of particular interest is the histological structure of
the coronary sinus wall as a venous structure that func-
tions under specific hemodynamic conditions and di-
rect contact with epicardial tissues. The ratio of intima,
media, and adventitia, the content of collagen and elas-
tic fibers, the severity of the smooth muscle component,
the presence of vasa vasorum, and cellular infiltrate may
vary depending on the segment, age, concomitant car-
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diovascular pathology, and research methodology [14-
18].

Thus, a systematic presentation of the morphology
of the human coronary venous sinus from an anatomi-
cal, histological, and morphometric perspective is neces-
sary for both fundamental research and clinical practice.
A summary of the available information with an empha-
sis on standardization of material selection and selection
of morphometric indicators can increase the reproduc-
ibility of results in further studies.

The aim of the study.

To substantiate and systematize modern morpho-
logical approaches to the study of the human coronary
venous sinus based on the analysis of data from mac-
roanatomical, histological and morphometric studies, as
well as to determine the methodological principles of
standardized assessment of the structure of its wall on
histological preparations.

Object and research methods.

The study is of a review-analytical nature and is
aimed at generalizing and methodically systematizing
approaches to the morphological study of the human
coronary sinus. The object of the analysis was scientific
publications, anatomical and histological atlases, clinical
and anatomical studies, as well as the results of morpho-
logical and morphometric works devoted to the anatomy
and histological structure of the coronary venous sinus.

The analysis included sources containing information
on the topographic anatomy, variant structure, histo-
logical organization of the wall and morphometric pa-
rameters of the coronary sinus, as well as publications
describing methodological approaches to its morpho-
logical study and clinical and applied aspects related to
catheterization and visualization of this structure.

The search and selection of sources was carried out
according to thematic areas, taking into account the
presence of a clearly defined anatomical localization of
the studied segments of the coronary sinus, a descrip-
tion of morphometric methods or data suitable for their
morphological interpretation.

The work used a descriptive method to systematize
macro- and micromorphological characteristics, a com-
parative method to compare segmental and variant
features of the structure of the coronary sinus, as well
as a structural-logical approach to form a coordinated
scheme for standardized selection of histological mate-
rial and determination of priority morphometric indica-
tors. Formal meta-analytic procedures were not carried
out due to the methodological heterogeneity of the an-
alyzed sources.

Research results and their discussion.

The coronary sinus is located in the posterior part
of the coronary sulcus (sulcus coronarius) between the
left atrium and the left ventricle, passing to the right to
the area of confluence into the right atrium. Its position
in the posterior atrioventricular area determines close
topographic relationships with the left atrium, the mitral
valve annulus, the right atrium, the interatrial septum
and elements of the cardiac conduction system [2, 4, 6,
19].

Traditionally, the coronary sinus is described as a
continuation of the great cardiac vein, although the bor-
der between them is conditional and in some works is
determined by the place of confluence of the oblique
vein of the left atrium or other anatomical landmarks.

The most common tributaries of the coronary sinus are
the great, middle and small cardiac veins, the posterior
vein of the left ventricle, the oblique vein of the left atri-
um; at the same time, the set of tributaries, their diame-
ter and angle of incidence vary [5, 7, 20, 21].

Clinically, these options are important for catheter
and electrode placement, especially during cannulation
of the coronary sinus orifice and advancement into its
tributaries. For the morphologist, they are important
because the proximal segment of the sinus, adjacent to
large tributaries, is often characterized by greater geo-
metric and structural heterogeneity than the middle
segment of the trunk [9, 10, 22].

The orifice of the coronary sinus opens into the right
atrium near the inferior vena cava and the septal leaflet
of the tricuspid valve. The morphology of the orifice is
variable: round, oval, slit-shaped, crescent-shaped, and
irregular shapes have been described. The size and con-
figuration of the orifice can affect the technical difficulty
of catheterization, as well as the nature of the sections
obtained during morphological examination of this area
[3, 8,19, 23].

The Thebesian valve is an endocardial-type fold of
varying degrees of development that partially or, less
often, almost completely covers the ostium of the coro-
nary sinus. The literature describes significant variability
in its shape, thickness, and length. From a histological
point of view, the valve has a fibro-elastic stromal base
covered with endothelium, sometimes with the inclu-
sion of single muscle fibers [8, 12, 24, 25].

For morphometry, it is fundamentally important to
consider the ostium of the coronary sinus and the The-
besian valve as a separate anatomical and histological
compartment. Mixing its parameters with the parame-
ters of the trunk (especially the middle segment) leads
to errors in the assessment of wall thickness, collagen
content, and lumen geometry, since a complex transi-
tional architectonics is formed in the ostium area be-
tween the venous wall and the structures of the right
atrium [10, 13, 18].

The wall of the coronary sinus has a venous type of
organization and consists of three membranes: tunica
intima, tunica media and tunica adventitia. The inner
membrane is represented by the endothelium and a thin
subendothelial layer of connective tissue; the boundary
between the intima and media in venous structures is
often less clear than in arteries. On histological prepara-
tions, the coronary sinus often has a flattened or irreg-
ular shape due to post-fixation collapse, which must be
taken into account in morphometry [14, 15, 18].

The middle membrane of the coronary sinus usually
contains smooth myocytes with a predominantly circu-
lar orientation, collagen and elastic fibers. The expres-
sion of the muscular and elastic components may vary
depending on the sinus segment, age, and concomitant
changes in the heart. Some morphological studies have
emphasized the unevenness of the media thickness
along the vessel perimeter, which justifies the need for
multipoint measurement [15-18].

The adventitia, as in most large veins, is often the
most prominent lining of the coronary sinus. It is formed
by fibrous connective tissue with a predominance of col-
lagen fibers, contains elastic fibers, vasa vasorum, nerve
elements and passes into the perivascular epicardial
stoma, which may include adipose tissue. It is the adven-
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titia and perivascular zone that are key compartments
for the analysis of fibrosis, vascularization and cellular
infiltration [14, 16, 18].

Based on the generalization of morphological sourc-
es, it is advisable to conditionally divide the coronary
sinus into proximal, middle and distal segments of the
trunk, as well as a separate section of the ostium. Such a
division has not only anatomical, but also methodologi-
cal meaning, since different segments are characterized
by unequal reproducibility of histological sections and
different informativeness for specific morphometric pa-
rameters [10, 13, 18].

The proximal segment, which is formed near the con-
fluence of large tributaries, more often exhibits variable
lumen geometry, uneven wall thickness, and more pro-
nounced perivascular features. In this area, analysis of
the adventitia, perivascular tissue, and vasa vasorum is
particularly informative. However, for accurate compar-
ison of sheath thickness between groups, the proximal
segment may be less convenient due to anatomical het-
erogeneity [9, 10].

The middle segment of the coronary sinus is most
suitable for standardized morphometric analysis. It is
here that high-quality transverse sections with preserved
wall perimeter and relatively better visualization of the
sheaths are more often obtained. For this segment, it is
advisable to determine the basic morphometric indica-
tors: the area and perimeter of the lumen, deformation
coefficients, the thickness of the intima, media, adven-
titia, the wall/lumen ratio, as well as the proportion of
collagen and muscle components [10, 13, 15, 18].

The distal segment approaching the ostium may have
a more complex lumen configuration, intimal folding and
local wall reorganization associated with hemodynamic
features. In this zone, it is important to clearly delimit
the areas that still belong to the sinus trunk from the
ostium itself and the valve region. Otherwise, systematic
overestimation or underestimation of morphometric in-
dicators is possible [8, 10, 12].

For preparations stained with hematoxylin-eo-
sin, geometric and linear indicators are of priority: the
lumen area and perimeter, the maximum and minimum
diameters, their ratio, circularity (roundness index), total
wall thickness, and the thickness of the intima, media,
and adventitia. Taking into account the post-fixation sub-
sidence of the venous wall, the assessment of only the
absolute diameter is insufficient; a combination of pla-
nar parameters with relative indices is more informative
[10, 13, 18].

It is advisable to measure the thickness of the mem-
branes at 8-12 radially oriented points along the perim-
eter of the section, then calculate the average, median,
minimum, and maximum. This approach minimizes the
influence of local wall unevenness. To characterize the
geometry of the lumen, it is recommended to addi-
tionally determine the deformation coefficient (Dmax/
Dmin), as well as the wall/lumen, intima/media, and
media/adventitia indices [10, 13].

On Van Gieson-stained slides, the most appropriate
is a planar analysis of the collagen component within
individual compartments: media, adventitia, and peri-
vascular tissue. The use of color segmentation of digital
micrographs allows for a transition from semiquantita-
tive to quantitative (% collagen area) assessments, but

requires standardization of lighting, exposure, and seg-
mentation thresholds [15, 16, 18].

Special stains for elastic fibers (orcein, resorci-
nol-fuchsin, etc.) are useful for assessing the elastic
framework of the coronary sinus wall, especially the
media. They can be used as a complement to Van Gieson
in cases where the research task involves analyzing the
ratio of collagen and elastic components or studying the
segmental features of elastic fibers [17].

Immunohistochemical analysis enables assessment
of both cellular composition and functionally relevant
structural components. For the characterization of the
endothelial lining and microvessels, it is advisable to use
CD31, CD34 or VWF; for the assessment of the smooth
muscle component — a-SMA; for proliferative activity -
Ki-67; for the analysis of the immune cellular infiltrate —
CD68, CD3, CD20. Morphometric approach may include
counting positive cells per mm2, determining microves-
sel density (MVD), endothelial continuity and planar
fraction of positive signal [16, 18].

The key condition for correct morphometry is ana-
tomical and histological standardization of material se-
lection. It involves: (1) a clear definition of the coronary
sinus segment (proximal, middle, distal, ostium), (2)
priority of fragment selection for obtaining cross-sec-
tional sections, (3) unification of criteria for suitability of
preparations for morphometry, (4) separate analysis of
the ostium and Thebesian valve zone [10, 13, 18].

In studies where the anatomical localization of the
sample is not specified, the interpretation of morpho-
metric data is significantly complicated. For example, an
increase in wall thickness can be a consequence of both
remodeling and the banal inclusion of the ostium area
with a valve fold or an oblique cut. Similarly, changes in
collagen or elasticity may not reflect a pathological pro-
cess, but normal segmental variability [10, 13, 15].

The proposed standardized approach has practical
value for both section and surgical material. In cases of
limited tissue volume, it is advisable to use the middle
segment of the trunk as the reference site for the main
series of measurements, and to consider the proximal
and distal segments as additional sites for assessing in-
traorgan variability. The ostium should be studied sep-
arately, especially if the goal is to characterize the The-
besian valve or to analyze anatomical factors that may
influence endovascular manipulations [8, 10, 12, 24].

Knowledge of the morphology of the coronary sinus
is of direct importance for interventional cardiology and
electrophysiology. Variants of the ostium, Thebesian
valve, and tributary may affect the success of cannula-
tion, the catheter trajectory, the stability of electrode
positioning, and the risk of wall trauma. Morphological
data enable better interpretation of the causes of tech-
nical difficulties and the selection of optimal access tac-
tics [3-5, 8, 20, 23].

For cardiac pathomorphology, coronary sinus exam-
ination is promising in the context of assessing venous
remodeling in chronic heart failure, cardiomyopathies,
pulmonary hypertension, and after cardiac surgery.
Comprehensive wall morphometry (thickness of mem-
branes, fibrosis, vascularization, cellular composition)
can be used as a source of additional data on the struc-
tural microenvironment of the posterior atrioventricular
region [16, 18].
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In addition, a standardized method for examining the
coronary sinus can become the basis for further com-
parisons of histological results with echocardiography,
CT, MRI, or intraoperative imaging. Such interdisciplin-
ary correlations are important for the development of
morphologically based personalization of interventional
procedures [4, 22, 23].

Conclusions.

1. The human coronary venous sinus is a morpholog-
ically variable venous structure, the structure of which
is determined by the features of the topography in the
posterior atrioventricular region, the configuration of
the tributaries and the anatomy of the ostium with the
possible presence of the Thebesian valve.

2. The wall of the coronary sinus has a venous type
of organization and consists of intima, media and adven-
titia; the most pronounced compartment is the adventi-
tia, which passes into the perivascular epicardial stroma
and contains vasa vasorum and nervous elements.

3. The segmental heterogeneity of the coronary
sinus (proximal, middle, distal sections of the trunk and
the ostium area) is a significant factor that determines
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the variability of the geometry of the lumen, wall thick-
ness and component composition, therefore these areas
require separate analysis.

4. The most suitable reference zone for standardized
morphometry of the coronary sinus wall on histological
preparations is the middle segment of the trunk, while
the ostium area and the Thebesian valve should be ana-
lyzed according to a separate protocol.

5. The integrated use of hematoxylin-eosin, special
stains (in particular, Van Gieson and elastic fiber stains)
and immunohistochemical methods provides a complete
quantitative characterization of the structural compo-
nents of the coronary sinus and has significant applied
value for morphology and interventional cardiology.

Prospects for further research.

It is promising to perform standardized morphomet-
ric and immunohistochemical studies of the coronary
sinus on sectioned and surgical material with mandatory
segmentation of the trunk and isolation of the ostium
zone, as well as comparing histological indicators with
intracardiac imaging data and clinical characteristics of
patients.
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KopoHapHuli 6eHo3HUli CUHYC € OCHOBHUM 8€HO3HUM KO/AEKMOpPOoM cepus, AKuli 3abe3neyye 8iomik Kposi 8iod
binbwoi yacmuHu miokapda ma bepe y4acmeo y ¢popMy8aHHI AHAMOMIYHO20 | PYHKYiOHAbHO20 MIKPOOMOYEHHS
300HbOI ampioseHMpPUKYAApHOI BinaHKU. He3saxcaro4u Ha 3Ha4HUl iHmepec 00 Yyb020 AHAMOMIYHO20 ymeopy y
Kapdioxipypeii, enekmpodizionozii ma iHmepeeHyiliHili kapdionoaii, cucmemamu3osaHi 0aHi wodo io2o Makpo-
ma mikpomopornoeii, cecmeHmapHoi eapiabesbHocmi 6y0o8u cmiHKU ma mMmopgomempu4HUX nioxodie 00 OUiHKU
3aauwaromecs paemeHmapHumu. Mema 0ocnidweHHa — obrpyHmysamu ma cucmemamu3ys8amu Cy4acHi
MOpP@osno2iyHi nioxodu 00 O0CNIOHEHHA KOPOHAPHO20 8EHO3HO20 CUHYCA MOOUHU HA OCHO8i aHAnI3y OaHUX
MAKPOAGHAMOMIYHUX, 2icMOA02iIYHUXMAMOPGHOMEeMPUYHUXOOCAIOHEHD, d MAKOH BU3HAYUMUMEMOOUYHINPUHYUNU
CMaHOAPMU308AHOI OYiHKU cmpyKmypu (1020 CMIHKU Ha 2icmonoeidyHux npenapamax. 3acmocosaHo onucosul,
opieHANbBHUU Mma cmpyKmypHo-n102i4HUli Memoou y302a7b6HEHHA. Y3a2anbHEeHO O0aHi w000 Makpomornoz2pagii
KOpOHApHO20 CUHyca, (io2o npumok, OinAHKU aupna i KnanaHa Tebesis, 2icmosoziyHoi opaaHizauii cmiHKu (iHmuma,
meois, adseHMuuyisi), KOMMOHEHMHO20 CKAA0y ma ceameHmapHuUx ocobausocmeli MPOKCUMAsIbHO20, cepedHb02o,
ducmasnbHo20 8i00inis i 30HU 2upaa. Cucmemamu308aHO fepesiKk MopgomMmempu4HUX Napamempis, penesaHmMHUX
0714 npenapamis, 3a6apeseHUX 2eMAMOKCUIHOM-e03UHOM, 3d BaH-[30HOM ma imyHo2icmoximiyHUMU memoodamu.
3anpornoHo8aHo MNPUHYUNU aHAmMomo-2icmosoziyHoi cmaHoapmu3ayii 8iobopy mamepiany 0745 Mi0BUWEHHSA
giomeoprosaHocmi  pesynsmamis. Mopgonozis KOPOHAPHO20 CUHYCA XAPAKMEepu3yeEMbsCA  BUPAHEHOIO
ceaMeHmapHoo eapiabensHicmio, wo nompebye OKpemoz20 aHanizy cmosbyposux 8i00inie i 30HU eupna.
Halibinbw npudamHoro pegepeHmHOo O0indHKo 0458 CMaHOAPMU308aH020 MOPGHOMEMPUYHO20 OOCAIOHEHHS
€ CcepedHA 4acmuHa cmosbypa KOPOHAPHO20 CUHYCd. KOMMAeKCHe BUKOPUCMAHHA PYMUHHUX, crieyiansHUx ma
iMmyHozicmoximiyHux memodie 3a6e3re4ye NoBHOYiHHY OYiHKY CMPYKMYpPHUX KOMIOHeHmi8 lio2o CmiHKU ma mae
3Ha4YeHHsA 05 Mopghosoeii, Kapdionoaii ma iHMepseHyiliHOI NPaKmMuKu.
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38’A30K ny6niKauii 3 Nn1aHOBMMMU HayKOBO-J0CNIg-
HUMU poboTamu.

CtaTTa € ¢parmeHTOM HayKoBO-AOCNiAHOI poboTu
Kadenpu aHaTOMIi 3 KNiHIYHOK aHAaTOMIED Ta onepaTmB-
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Bcryn.

KopoHapHUWiA BEHO3HUI CUHYC € HalbiNbLIMM BEHO3-
HUM KOJIEKTOPOM cepLd, KU 36mnpae Kpos Big 6inbLuo-
CTi BEH MiOKapAa i BigKPMBAETLCA Y NpaBe nepeacepas.
Moro Tonorpadia y 3agHiit yacTuHi BiHLEBOI 6OPO3HM,
6/M3bKICTb [0 ATPIOBEHTPUKYAAPHOrO BY3/1a, KisbuA
TPUKYCMiZaNbHOIO KnanaHa Ta CTPYKTyp NiBOro nepepj-
cepAA 3yMOB/IOIOTb He /iLIe aHaTOMIYHe, ane i1 3HayHe
KNiHIYHe 3HaYeHHS Lii€i BEHO3HOI CTPYKTYypUu. Came yepes
KOPOHAPHUI CUHYC 34iNCHIOITb HU3KY iIHTEPBEHLLIMHMX
BTPYYaHb: KaTeTepusauito KaTeTepamu gnsa enektpodi-
3i0/10TYHMX AOCNIAMKEHb, NO3ULIOHYBAaHHA €/1eKTPOAiB
npu KapAianbHi pecuMHXpOoHi3aLiliHii Tepanii, okpemi
eTanu abnauinHux npoueayp Ta peTporpaaHi MaHinyns-
Lii B Kapgioxipyprii [1-5].

Monpw WKpPOKe KAiHIYHE BUKOPWUCTAHHA AOCTyny
yepes KOPOHAPHUI CUHYC, Moro mMopdponoriyHMn onuc
y 6aratbox axkepenax 0bMexyeTbcaA 3araibHUMM aHaTo-
MIYHMMWN XapaKTepucTMKamun. BogHouac ans mopdono-
ra, Kapaioxipypra i iHTeEpBEHLIMHOrO KapAiosora matoTb
NPUWHLMMNOBE 3HaYeHHA BapiaHTU Gopmu Ta Kanibpy Ko-
POHAPHOrO CMHYyca, 0cObAMBOCTI MOro NpUTOK, ByaoBa
rmpna i knanaHa Tebesis, a TAaKOXK CermeHTapHa Bapia-
6enbHicTb CTiIHKW. HegoouiHEHHA LMX acnekTiB MoKe
YCKNAAHIOBATU iHTEpRpeTaLito BidyanisauiiHux AaHuX,
MaKpo- i MiKpOCKoNiYHy igeHTUdiKauito AinsHOK Bigbo-
py matepiany Ta 3iCTaBAeHHA pe3ynbTaTiB Pi3HUX JOCAI-
OxeHb [6-9].

Y mopdonoriyHux poboTax OCTaHHiIX PoKiB Aeaa-
Ni 6inble yBarn NPUAINAITL He TiIbKK AKICHIA Xapak-
TEPUCTULL KOPOHAPHOrO CUHYCa, @ M KiNbKiCHIN ouiHLi
MOro CTPYKTYPHUX KOMMNOHeHTIB. OAHAK MOPIiBHAHHA
OAHUX YCKNAAHIOETLCA HEOAHAKOBOK aHAaTOMIYHO /10-
Kanisauiero 3paskiB, PiSHUMKU KpUTEPIAMM BKAKOYEHHA
npenaparTis, BiACYTHICTIO EAMHOrO NigXo4y 4O CEermeH-
Tauii cMHyca Ha NPOKCMManbHWUN, cepelHilt i gucTanb-
HUI BiAA4INM Ta CNiBCTaBAEHHA MOKa3HMKIB cToBOYypa i3
30HOtO rMpna. Lle akTyanisye notpeby y ctTaHgapTM3oBa-
HOMY migxoai Ao npoBeseHHs MOPPOMETPUYHOTO aHa-
Nli3y KOPOHapHOTro BEHO3HOro cMHyca [10-13].

OKpemuii iHTepec CTaHOBWUTbL ricTonoriyHa 6ypoBsa
CTiIHKM KOPOHapHOro CUHYCa AK BEHO3HOI CTPYKTypH,
Wo ¢yHKLIOHYE B ymoBax crneunpiyHOi remoamHamikm
Ta 6e3nocepeHbOro KOHTAKTY 3 enikapAiaibHUMK TKa-
HMHaMK. CniBBIAHOLWEHHA iIHTUMW, Meaii Ta agBeHTULI,
BMICT KOMAareHoBMX Ta €/1aCTUYHWUX BOJIOKOH, BUpaXKe-
HiCTb F1aAKOM'A30BOr0 KOMMOHEHTA, HafABHICTb vasa
vasorum i KNiTUHHOTo iHQINbTPATy MOXYTb BapitoBaTh
33/IeXKHO Bif, CErMeHTa, BiKy, CynyTHbOI CepLeBo-CyanH-
HOI NaTo/Iorii Ta MEeTOAMKM AochiasKeHHs [14-18].

TakKMM YMHOM, CMUCTEMATU30BAHUIN BUKAAL mopdo-
Nnorii KOPOHAPHOro BEHO3HOrO CUHYCa NOAWMHM 3 MO-
31U aHAaTOMIYHOI, ricTofioriyHOT Ta MopdoOMeTPUYHOIT
OLLiHKM € HEObXiaAHUM AK ana dyHAaMeHTanbHOT Mopdo-
norii, TaK i 4NnA KNiHIYHOI NPaAKTUKW. Y3arafbHEHHA Ha-
ABHUX BiAOMOCTEM 3 aKLEHTOM Ha CTaHAAPTU3aLLilo Bia-
60py maTepiany Ta BU6ip MopdOMeTPUUHMX NOKA3HUKIB
WO MOXe NigBULMTU BIATBOPIOBAHICTL pe3ynbTaTiB Yy
noAanbWnX AOC/IANKEHHAX.

Merta gocnigKeHHs.

O6rpyHTYBaTM Ta CMUCTEMATM3yBaTW CyvacHi Mop-
donoriyHi  nigxoanm [0  [OCNIOKEHHA KOPOHAPHOro
BEHO3HOro CMHYyCa /IIOAMHW HAa OCHOBI aHanisy AaHWUX

MaKpPOaHATOMIYHUX, FCTONOTYHMX Ta MOPPOMETPUUYHUX
[OCNiAXeHb, @ TAaKOXK BM3HAYUTU METOAMYHI MPUHLMNN
CTaHAAPTM30BAHOI OLLIHKM CTPYKTYPU MOrO CTIHKW Ha ri-
CTONOTIYHUX Mpenaparax.

O6’eKT i meTOoAM AOCNIAKEHHA.

[ocnigKeHHA Ma€e ornAgoBo-aHaNITUYHUIA XapaK-
Tep i cnpAMOBaHe Ha y3arafibHEHHA Ta METOAMUYHY CUC-
TemMaTU3aLilo Niaxoais A0 MOPQONOriYHOrO BUBYEHHS
KOPOHAPHOro cuHyca AtoanHn. O6’ekTom aHanisy byam
HaykoBi nyb6nikauii, aHaToMiuHi Ta rictosioriuHi atnacw,
K/IiHIKO-aHAaTOMIYHI AOCNIAMKEHHA, @ TAKOX pe3ynbraTu
mopdonoriyHnx i moppomeTpuyHUX pobiT, npucesaye-
HMX aHaTOMIi Ta ricTonoriyHili 6yaoBi KOPOHAapHOro Be-
HO3HOrO CMHYyCca.

[0 aHani3y BKAOYANM gxKepena, Wwo MIiCTUIM Bigo-
MOCTi Npo TonorpagiyHy aHaToOMito, BapiaHTHY 6yaoBYy,
rictonoriyHy opraHisauito CTiHKM Ta MOPPOMETPUYHI
napameTpy KOPOHAPHOIO CMHYCa, a TaKoX nybaikauii,
Yy AKMX OMWCAHO METOAMYHI niaxogu Ao 1oro mopdo-
NOTiYHOro AO0CNIAMEHHA Ta KAIHIKO-NPUKNA4HI acnek-
TW, NOB’A3aHi 3 KaTeTepu3alieto i Bidyanisauieto gaHoi
CTPYKTYpMU.

MowyK Ta Biabip ArKepen 34iliCHIOBaNM 3a TeMaThy-
HUMM HanpAMamm 3 ypaxyBaHHAM HAABHOCTI YiTKO BU-
3HaAYeHOi aHATOMIYHOI NoKani3auii JOCNiAKYBaHUX cer-
MEHTIB KOPOHAPHOro CUHYCca, onncy MopdoMeTPUYHMX
MeToAuK abo AaHuX, NPUAATHUX Aaa IX MopdonorivyHoi
iHTepnpeTaLii.

Y poboTi 3aCTOCOBAaHO OMMCOBMUI MeToa, ANA CUcTe-
MaTm3aLii MaKpo- Ta MIKpOMOpPPONOriYHMX XapaKTepuc-
TUK, NOPIBHANBHUI MeTOA, ANA 3iCTaBNEHHA CermeHTap-
HUWX i BapiaHTHMX ocobnmBocTen 6yLOBU KOPOHAPHOrO
CMHYCa, a TaKOX CTPYKTYPHO-/IOFiYHMIA niaxig ana dop-
MYBaHHSA Y3roZ)KeHoi CXeMu CTaHAAPTM30BaHOro Bia-
6opy rictonoriyHoro matepiany Ta BW3HAYeHHA npio-
pPUTETHUX MOPGOMETPUYHUX MOKA3HWMKIB. [poBeseHHs
GOpMaNbHUX MeTaaHaNITUYHUX NpoLeayp He 3LiMCHIo-
Ba/IN y 3B’A3KY 3 METOANYHOK HEOAHOPIAHICTIO NpoaHa-
Ni30BaHMX AxKepen.

Pe3ynbTaTu gocnigyKeHHA Ta ix 06roBopeHHs.

KopoHapHUiA cMHYC po3TalloBaHUi y 3a4HbOMY Bifl-
Aini BiHUeBoi 60po3HM (sulcus coronarius) mix niBum
nepeacepaam i NiBUM LUNYHOYKOM, Mepexofayu npa-
BOPYY 0 AiNAHKM BNagiHHA y Npase nepeacepas. Moro
MOJNIOMKEHHA Y 3a4Hil aTPiIOBEHTPUKYNAPHIW AinAHLI BU-
3HAyYaE TicHi TonorpagiyHi B3aEMOBIAHOLWEHHA 3 NiBUM
nepeacepaam, KinbLem MiTpasbHOro KaanaHa, npasmm
nepeacepasm, MixknepeacepaHo NeEPETUHKO Ta ene-
MeHTamMM NpoBigHoi cuctemu cepug [2, 4, 6, 19].

TpaAWUIAHO KOPOHApPHWUI CMHYC OMUCYOTb AK NPO-
[OBXEHHA BE/IMKOI BEHWU CEpLLA, XO4a MeXKa MiX HUMU
Ma€E YMOBHMWI XapaKkTep i B okpemux poboTax BU3Ha-
YaETbCA 3a MicLlemM BNajiHHA KOCOi BEHW NiBOro nepea-
cepas abo iHWWMMM aHAaTOMIYHUMMK OpieHTUpPamu. Hali-
YacTilWMMKM NPUTOKAMM KOPOHAPHOTO CUMHYCA € BENKA,
cepefHA Ta Masia BEHM cepusd, 3afHA BeHa NiBOro LWy-
HOUYKa, KOca BeHa /1iBOro nepeacepas; npu Lbomy Habip
NPUTOK, iXHil giameTp i KyT BnadiHHA BapitotoTs [5, 7, 20,
21].

Y KNiHIYHOMY acneKTi Taki BapiaHTWM MatoTb 3HAYEH-
HS ANA NPOBELEHHA KaTeTepis Ta eleKTpoais, 0cobanBo
nig, Yyac KaHoAALii rMpna KOPOHApPHOro CUHyca i Npocy-
BaHHA y MOro npuToku. Ona mopdonora BOHW BaKAUBI
TUM, LLO MPOKCUMANIbHUI CErMEHT CUHYCca, NpUAernui
[0 BE/IMKUX NPUTOK, YacTO XapaKTepmusyeTbca BinbLlioto
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reOMeTPUYHOIO Ta CTPYKTYPHOK HEOAHOPIAHICTIO, HiX
cepeHili cermeHT cToBbypa [9, 10, 22].

MMPNO KOPOHAPHOrO CUHYCA BiAKPUBAETHCA Y Npase
nepeacepas nobansy HUMKHbOI MOPOXKHMUCTOI BEHU Ta
CenTaNbHOI CTY/IKM TPUKYCNiAaNAbHOFO KnanaHa. Mopodo-
noria rupna € BapiabenbHO: ONUCAHO KPYIay, OBaNbHY,
WwinnHonoAibHy, HaniBmicALeBY Ta HeperynspHy dpopmu.
Po3mipw i KoH®irypauia rupaa moxyTb BNAMBATU Ha Tex-
HIYHY CKMIaAHICTb KaTeTepm3aLii, a TaKoX Ha XapakTep
3pi3iB, AKi oTpMMylOTb Nig, Yac mopdoaoriYyHOro AocChi-
OXKeHHA ujiei ginanku [3, 8, 19, 23].

KnanaH Tebesis € cknagKoto eHaoKapAiaibHOro Tuny
pi3HOro CTyneHA PO3BMTKY, AIKA YacTkoBo abo, piawe,
MaiKe MOBHICTIO MPUKPUBAE YCTA KOPOHAPHOIO CUHY-
ca. Y niTepaTypi onMcaHoO 3Ha4yHy BapiabenbHiCTb Moro
$opMU, TOBLLMHM Ta NPOTANKHOCTI. 3 ricTo/IoriYHOro no-
rnAgy KnanaH mae ¢ibpo3Ho-enacTyHy CTPOMasIbHY OC-
HOBY, BKPUTY eHAOTeNiEM, IHOAI 3 BK/IOYEHHAM NOOAMU-
HOKNX M’A30BUX BONOKOH [8, 12, 24, 25].

Ons mopdomeTpii NPUMHLMNOBO BaXK/MBO pPO3IAn-
03TV TMPNO KOPOHAPHOTrO CMHYCa Ta KAanaH Tebesia Ak
OKPEeMMI aHAaTOMO-TiCTO/IOTIYHMI KOMNAPTMEHT. 3MiLLy-
BaHHA MOro napameTpis i3 NOKa3HMKaMu cToBbypa (oco-
6/11BO cepefHbOro CermeHTa) NPM3BOAUTb A0 NOMUIOK
B OL,iHLLi TOBLLMHM CTiIHKW, YaCTKM KonareHy Ta reomeTpii
MPOCBITY, OCKiNIbKM B 30HI rMpna GopmMyeTbca CKnaa-
Ha nepexigHa apXiTEKTOHiIKa MiX BEHO3HOK CTIHKOM i
CTPYKTypamm npasoro nepegcepas [10, 13, 18].

CTiHKa KOPOHAPHOIO CMHYCA MA€E BEHO3HMUI TUN Opra-
Hi3auii 1 cKnagaeTbes 3 TPboOX 060/I0HOK: tunica intima,
tunica media Ta tunica adventitia. BHyTpiwHa 060/10HKa
npeactaBfeHa eHAOTEeNiEM i TOHKMM cybeHaoTeniaNb-
HUM LIAPOM CMOMYYHOT TKAHMHU; MEXKA MiXK IHTUMOIO i
MeAi€t0 Y BEHO3HMX CTPYKTYPaX YacTo MEeHLU YiTKa, HiXK
B apTepiax. Ha rictonoriyHnx npenapaTtax KOpOHapHUi
CUHYC HepifKo Mae cnioweHy abo HeperynapHy dopmy
BHAC/iAOK MNocTdikcauiMHOro KonabyBaHHSA, WO Heob-
XifAHO BpaxoByBaTh npu mopdomeTpii [14, 15, 18].

CepepnHs 060/10HKA KOPOHAPHOrO CMHYCa 3a3BUYal
MICTUTb FIagKi MIOUMTM 3 NepeBarkHO UMPKYAAPHOH
Opi€HTALi€l0, KONAreHoBi Ta enacTUYHi BOMIOKHA. Bupa-
YKEHICTb M’A30BOr0 Ta €/1aCTUYHOTO KOMMOHEHTIB MOXKe
3MiHIOBAaTUCA 3a/1€KHO BifJ, CEerMeHTy CWUHYyca, BiKy, a
TAKOX CYMYTHIX 3MiH cepus. Y aeaknx mopdooriyHmx
poboTax Haro/soWeHO Ha HEepiBHOMIPHOCTI TOBLUMHMU
Mejii No NnepumeTpy CyauHU, Wo obrpyHTOBYE HEObXia-
HicTb 6araToToO4YKOBOro BUMiptoBaHHA [15-18].

AZBEHTULIA, K i y BiNbLIOCTI BEIMKUX BEH, YacTo €
HaMbinbLW BMpParKeHo 060NOHKOK KOPOHAPHOTO CUHY-
ca. BoHa coopmoBaHa BOIOKHUCTOIO CMOMYYHOK TKaHK-
HOO 3 MepeBaXaHHAM KOareHOBWX BOJIOKOH, MICTUTb
€N1aCTUYHI BOJIOKHA, Vasa vasorum, HepBOBi eleMeHTH
i nepexoauTb Yy NEPUBACKYNAPHY enikapaiafibHy cToMmy,
AKa MOXKe BK/IOYATU KMUPOBY TKaHUHY. Came afBEHTULA
Ta NepUBACKYNAPHA 30HA € KIIOYOBMMM KOMMAPTMEHTa-
MW AN1a aHanisy ¢ibposy, BackynapusaLii Ta KAiTUHHOI
iHdinbTpayii [14, 16, 18].

Ha nigcraBi y3arasibHeHHA MopdOOrivYHMX AxKepen
OOUINbHUM € YMOBHUI MOAIN KOPOHAPHOrO CMHyCa Ha
NPOKCUMaANbHUIA, CepeaHi i AUCTaNbHUIA CEermMeHTU
cToBbYypa, a TaKOXK OKpemy AiNAHKY rmpna. Takuii nogin
Ma€E He /MwWe aHATOMIYHMIA, @ U MEeTOAUYHUIN CeHC,
OCKINIbKM Pi3Hi CErMEHTU XapaKTepu3ytoTbCs HEOAHAKO-
BOIO BiATBOPIOBAHICTIO FCTONOrYHUX 3pi3iB Ta pPi3HOMO

iHPOPMATMBHICTIO AN1A KOHKPETHUX MOPOOMETPUYHUX
napamertpis [10, 13, 18].

MpoKCUMManbHUIA CErMEHT, Wo popMyeTbCA Nobaunsy
BMaAiHHA BE/IMKUX NPUTOK, YacTille AeMOHCTPYE Bapia-
6enbHy reomeTpito NPOCBITY, HEPIBHOMIPHICTb TOBLNHM
CTIHKM 1 6inbw BMpaxkeHi ocobanBOCTI nepuBacKynap-
HOTo OTOYEHHA. Y Uil 30Hi 0c06/1MBO IHPOPMATUBHUM
€ aHani3 aABeHTULT, NePMBACKYNAPHOI TKAHMHM Ta vasa
vasorum. BogHouac g TOYHOro NOPIBHAHHA TOBLLUHM
060/10HOK MiXK FpynaMm NPOKCUMAsIbHUIA CEFMEHT MOXKe
6YyTV MEHLU 3pYYHUM Yepes3 aHaTOMIYHY HEOL4HOPIAHICTL
[9, 10].

CepefHili cermeHT KOPOHAPHOTO CUMHYCA € HAaWbinbL
npuaaTHAM AN CTaHAApPTM30BaHOrO MopdomeTpuy-
HOro aHanisy. Came TyT yacTiwe OTPUMYIOTb AKICHI No-
nepevHi 3pi3n 3i 36epekeHMm NepumeTpom CTiHKK Ta
BiZLHOCHO Kpallloto Bi3yanisauieto 060/10HOK. s Lboro
CermeHTa AOLiNbHO BM3Ha4YaTK 6a30Bi MOPHOMETPUYHI
NOKa3HMKKU: NOLWY i NepumeTp NpOoCBiTy, KoedilieHTn
aedopmauii, TOBWMHY iHTUMUK, Meaii, aaBeHTuUil, Bia-
HOLUEHHA CTiIHKa/MPOCBIT, @ TaKOXK YacTKy KOMlareHOBOro
Ta m’A30Boro KomnoHeHTis [10, 13, 15, 18].

[OnCTanbHUIA cermeHT, Wo HabAuKaeTbCa A0 rMpna,
MOXKe MaTu 6inbl cKAagHy KoHdirypauio npocsiTy,
CKM1AAYacTICTb iIHTUMM Ta NIOKasbHY NepebynoBy CTiHKMY,
nos’s3aHy 3 0cO6ANBOCTAMM remogmHaMikK. Y Uil 30Hi
BAXK/IMBO YiTKO BigMEXOBYBATU AiNAHKM, AKI Lie Hane-
’aTb [0 cToBOYpa CMHYCa, Bifg, BAAcHE rMpaa i KAanaHHoi
obnacTi. |HaKWe MOXK/IMBE CUCTEMATUYHE 3aBULLEHHA
abo 3aHMKeHHA MopdOMETPUUYHMX MOKasHMKiB [8, 10,
12].

[Ons npenapartiB, 3abapBaeHUX rEMaTOKCUIIHOM-€0-
3MHOM, NPIOPUTETHUMM € TEOMETPUYHI Ta NiHINHI NOKa3-
HUKW: NAoWa i NepumMeTp MPOCBITY, MaKCUMaabHUNA Ta
MiHIManbHUIN aiameTpu, iX chiBBiAHOWEHHS, circularity
(nokasHWK OKpyrnoCTi), 3arasbHa TOBLUMHA CTiHKKU, TOB-
WKWHA IHTUMK, Megii Ta aaBeHTULii. Bpaxosytoum noct-
¢diKcauiliHe cnagiHHA BEHO3HOI CTiHKM, OUiHKa Ti/IbKK
abcontoTHOro giameTpa € HeAoCTaTHLOW; binbl iHdop-
MATUBHMM € NOEAHAHHA NIOWMHHUX NAapaMeTpiB i3 Bia-
HOCHUMM iHaekcamu [10, 13, 18].

BuMmiptoBaHHA TOBLMHM OBOMOHOK AOLibHO MpO-
BoauTM y 8-12 papianbHO OPIEHTOBAHMX TOYKAx Mo ne-
puMmeTpy 3pi3y 3 NogaNbLIMM PO3PAXYHKOM CePEAHbOrO
3HAYeHHs, MegiaHu, MiHIMyMy i Makcumymy. Takui nig-
Xig4, MiHiMi3y€e BNMB IOKANIbHOT HEPIBHOMIPHOCTI CTIHKM.
[na xapaKTepuCTUKM reomeTpii NPOCBITY peKomeHAao-
BaHO [04aTKOBO BM3HauyaTh KoedodiuieHT aedopmalii
(Dmax/Dmin), a TakoX iHAEKcK CTiHKa/MpocBiT, iHTuMa/
meais, megia/agseHtuuis [10, 13].

Ha npenapatax, 3abapeneHux 3a BaH-li30HOM, Ha-
6inblW AOUINbHUM € NNOWMHHUIA aHanNi3 KonareHoBoro
KOMMOHEHTY B MEXaX OKPeMMUX KOMMNAPTMEHTIB: Megii,
aABEHTULIi Ta NePMBACKYNAPHOI TKaHWHWU. BuKopwmcTaH-
HA KONbOPOBOI cermeHTaujii umMdposux mikpodoTorpa-
it 403BONAE NepenTn Big, HaNiBKINIbKICHOT OLUiHKKM A0
KiNIbKICHWX MOKa3HMKiB (% naoLLi KonareHy), ogHaK Bu-
Mara€e CTaHAapTU3aL,ii OCBITIEHHA, eKcno3uuii Ta Nopo-
riB cermeHTau,i [15, 16, 18].

CneujanbHi dapbyBaHHA Ha enacTU4YHi BoNOKHa (op-
CeiH, pe30pLUMH-QYKCUH TOLLO) € KOPUCHUMM O/15 OLLIHKK
€/1aCTMYHOTO KapKaca CTiIHKM KOPOHApHOTo CMHYCa, 0Co-
6A1Bo mepji. BOHM MOXKYTb 3aCTOCOBYBATUCA AK A0MNOB-
HeHHA A0 BaH-li30Ha y BMNagKax, Konu fOCAiAHULbKE
3aBAaHHA nepepnbayae aHani3 criBBiAHOLWEHHS Kosare-
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HOBOTO Ta €/1aCTUYHOIO KOMMOHEHTIB ab0 BMBYEHHSA Cce-
rTMEHTapHMX 0COBIMBOCTEN €1aCTUUYHMNX BOJIOKOH [17].

IMYHOFICTOXiMiYHMIA aHani3 BiAKPUBAE MOMKAUBICTb
OLIHKM AK KNITUHHOTO CKNagy, TaK i PyHKLUiOHANbHO pe-
NIEBAHTHUX CTPYKTYPHUX KOMMOHEHTIB. [1na xapaktepu-
CTUKM eHA0TeniaNbHOi BUCTUIKM Ta MIKPOCYANH AOLiNb-
HUM € BMKopucTaHHA CD31, CD34 abo VWF; ana ouiHkm
rNafiKom’A30BOro KOMMOHeHTy — a-SMA; ana nponide-
paTuBHOI akTMBHOCTI — Ki-67; Ana aHanisy iMyHOKANITUH-
Horo iHdinbTpaTy —CD68, CD3, CD20. MopdomeTpUUiHMUi
nigxiz Moxe BKIOYATM NigPaxXyHOK NO3UTUBHUX KNITUH
Ha MM?, BU3HAYEHHSA LWibHOCTI MikpocyauH (MVD), 6es-
nepepsHOCTI eHAO0TEeNito Ta NIOLWNHHOI YaCTKN MO3UTUB-
Horo curHany [16, 18].

KntouoBoto yMoBOKO KOpeKTHOI mopdomeTpii € aHa-
TOMO-TicTo/IOriYHa cTaHAapTU3aLis Biabopy matepiany.
BoHa nepenbayae: (1) 4YiTKe BU3HAYEHHS CermeHTa Ko-
POHAPHOro cuHyca (NPOKCMMasbHWIA, cepeaHil, auc-
TasbHWIA, TtMPA0), (2) NnpiopuTeT BifbOpy dparmeHTIB Ans
OTPUMAHHSA NonepeyHux 3pisis, (3) yHidikauito KpuTepiis
NpYAaTHOCTI Npenapartis 40 MopdomeTpii, (4) okpemuii
aHani3 30HK rvpna i knanaHa Tebesis [10, 13, 18].

Y poboTax, ge aHaToMiyHa /loKanisauia 3pasKka He
YTOUHIOETBCSA, iHTeprnpeTauis MopdOMETPUUYHUX AAHUX
iCTOTHO ycKnagHeTbeA. Hanpuknag, 36inblueHHA TOB-
LLMHU CTIHKM MOXKe ByTW HacniAKOM AK pemoaentoBaH-
Hs, TaK i 6AHANIbHOrO BK/OYEHHS AiNSHKM rMpaa 3 Kna-
NaHHO CKNaAKok abo Kocoro 3pi3y. AHaorYHO, 3MiHN
NOKa3HMKIB KOMAreHy YM eNlacTMKM MOXKYTb Bigobparka-
TU He NATONIOrYHMI NPOLEC, @ HOPMAJIbHY CErMEHTAPHY
BapiabenbHicTb [10, 13, 15].

3anponoHoBaHMIi CTaHAAPTM30BaHUI nNiaxig Mmae
NPUKNagHe 3Ha4YeHHA i gns CekuiHoro, i gna onepa-
LiHoro matepiany. Y BuMNagKy obmerkeHoro obcsry
TKAaHMHU OLiNbHO BUKOPUCTOBYBATU CepeaHiil cermeHT
cToBOYpa SIK pedepeHTHY AiNAHKY A1 OCHOBHOI cepil
BMMIpIOBaHb, @ NPOKCMMANbHUI i ANCTAaNbHUI CermeH-
TV PO3rNAAaTVM AK AOAATKOBI ANA OLIHKM BHYTPILIHbO-
opraHHoi BapiabenbHocTi. [infAHKY rMpna cnig BMBYaTH
OKpEMO, 0COBNBO AKLLO METOIO € XapaKTepUCTUKa Kia-
naHa Tebesia abo aHaNi3 aHAaTOMIYHUX YMHHUKIB, LLLO MO-
XYTb BNMBATU HA eHAOBACKyNApHi maHinynauii [8, 10,
12, 24].

3HaHHA Mmopdonorii KOpoHapHOro cMHyca Mae bes-
nocepegHe 3HauYeHHs A/1a iHTepBeHLiNMHOT Kapaionorii
Ta enekTpodisionorii. BapiaHT rmpna, knanaHa Tebesis
Ta NPUTOK MOXKYTb BMN/IMBATU Ha YCMIWHICTb KaHONALT,
TPAEKTOPItO NPOBELEHHA KaTeTepa, CTabinbHicTb No3u-
LLIOHYBaHHA eNeKTPOAiB i PU3MK TpaBMaTU3aALLl CTIHKMN.
MopdonoriyHi AaHi 403BONAOTbL Kpallle iHTepnpeTyBaTm
NPUYUHU TEXHIYHMX TPYAHOLLIB Ta 0O6MpaTH ONTUMasIbHY
TaKTUKy goctyny [3-5, 8, 20, 23].

[Ona natomopdonorii cepua AoCNiAKEHHA KOPOHap-
HOrO CUHYCa € NEPCNEKTUBHMUM Yy KOHTEKCTI OLHKKN Be-

HO3HOro PeMOoAENtOBAHHA MPU XPOHIYHIM cepuesiii He-
[OCTAaTHOCTI, KapaiomionaTiax, nereHesin rinepTeHxsii, a
TAKOX NiCNA KapgioxipypridyHux BTpyyYaHb. KomnnekcHa
mopdomeTpis CcTiHKK (ToBLLMHA 060N0HOK, $ibpos, Ba-
CKYNApPU3aLLf, KNITUHHWIA CKNag) moxke 6yTu BUKOPU-
CTaHa AK A)Kepeno A0AaTKOBUX AAHWUX MPO CTPYKTypHe
MIKPOOTOYEHHA 33a4HbOI aTPIOBEHTPUKYAAPHOI AINAHKM
[16, 18].

Kpim TOro, cTaHgapTM30BaHa METOANKA AOCNIAKEH-
HA KOPOHAPHOr0 CMHYCa MOXe CTaTU OCHOBO A/1A No-
OANblUMX 3iCTaBNEHb TiCTONOFYHMX pe3ynbTaTiB 3 Aa-
HUMKU exoKapaiorpadii, KT, MPT abo iHTpaonepauiiHoi
Bi3yanizauii. Taki mixkancumnaiHapHi Kopenau,ii € Baxknu-
BMMW AN1A PO3BUTKY MOpdO0riYHO 06rpyHTOBAHOI Nep-
CoHani3aLii iHTepBeHUinHKX Nnpoueayp [4, 22, 23].

BuUCHOBKM.

1. KopoHapHUWiA BEHO3HUI CUHYC Nt0AUHU € MOpPdO-
noriyHo BapiabenbHO BEHO3HOW CTPYKTYpoto, byaosa
AKOI BU3HaYaeTbcA ocobmBocTamM Tonorpadii y 3agHil
aTPIOBEHTPUKYNAPHIN AinaHLUi, KOHirypauieto npuTok
Ta aHATOMIEID TMpaa 3 MOXK/IMBOK HAABHICTIO KaanaHa
Tebesis.

2. CTiHKa KOpPOHApHOro CMHYyCca Ma€ BEHO3HMI TN
opraHisauii Ta CKN1agaeTbCA 3 iIHTUMK, meaii 1 aaBeHTU-
Lii; npy uboMy HaMbiNbL BUPAXKEHUM KOMNAPTMEHTOM
€ aABEHTULIA, WO NepexoanTb y NepuBacKyaAapHY eni-
KapAiasbHy CTPOMY i MICTUTb vasa vasorum Ta HepBOBI
efleMeHTH.

3. CermeHTapHa HEOAHOPIAHICTb KOPOHAPHOrO CU-
Hyca (NpOKCcMManbHUM, cepegHil, oUCTanbHUIA Biaainm
cToBOYpa Ta AiNAHKA rMpAa) € iCTOTHUM YUHHUKOM, AKUIA
BM3HA4Ya€e BapiabesibHiCTb reoMeTpii NPOCBITY, TOBLLMHMN
CTIHKM T2 KOMMOHEHTHOIO CKAaAy, TOMY Li AiNAHKK Mo-
TpebyoTb OKPEMOTO aHani3y.

4. Haitbinblu npuaaTHo pedepeHTHO 30HOM A8
CTaHAApPTM30BaHOI MopdOMETPii CTIHKM KOpOHApHOro
CMHYCa Ha TiCTONOriYHMX npenapaTtax € cepenHin cer-
MeHT cToBbypa, Toai AK AinAHKa rmpna Ta KnanaH Tebe-
3i1 NOBUHHI aHaNi3yBaTUCA 332 OKPEMMM NPOTOKOSIOM.

5. KomnneKkcHe BMKOPUCTAHHA FeMaTOKCUJIiH-e03n-
Hy, crewjianbHUX 3abapsieHb (30Kpema 3a BaH-Ti3oHoM
Ta Ha eN1aCTMYHI BOJIOKHA) i iMyHOriCTOXiMIYHUX MeTo-
AiB 3abe3neyye NOBHOLIHHY KibKiCHY XapaKTePUCTUKY
CTPYKTYPHMX KOMMOHEHTIB KOPOHApPHOro CMHYCa Ta Ma€E
Barome MpuKkaagHe 3HavyeHHsa ana mopdonorii i iHTep-
BEHLiNHOT Kapaionorii.

MepcnekTMBKM NOAANbLUNX AOCNIAMKEHD.

MepcnekTMBHUM € BUKOHAHHA CTaHAAPTM30BaHMUX
MOPGOMETPUYHMX Ta IMYHOTICTOXIMIYHUX [OCNIOMKEHb
KOPOHAPHOTO CMHYCa Ha CeKUiMHOMY W onepauinHomy
maTepiani 3 060B’A3KOBOK CermeHTaLielo ctoBbypa Ta
BUAiIEHHAM 30HM TUPAA, @ TAaKOX 3iCTaBNEHHAM TiCTO-
NIOTIYHUX MOKA3HMKIB i3 JAHMMM iIHTPAKapAianbHOI Bidya-
ni3au,ii Ta KNIHIYHMMM XapPaKTEPUCTUKAMM NaLLIEHTIB.
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MOP®ONONYHI METOAUKU JOCNIAXKEHHA KOPOHAPHOIO BEHO3HOIO CUHYCA IOAUHU

NMonbka €. M.

Pe3stome. KOpOHapHWUI CUHYC € FONOBHMM BEHO3HUM KOJIEKTOPOM CepLLA, Yepes AKUIM 34iACHIOETbCA BIATIK KPOBI
BiZL OCHOBHOI YaCTUHM MiOoKapAa. BoHa TaKoXK BiZirpae BaKAnBy poab y opMyBaHHI aHaTOMIYHOIO Ta pyHKLiOHaANb-
HOr0 MiKPOOTOYEHHA 33ZHbOI aTPIOBEHTPUKYNAPHOI AiNAHKKU. Monpu 3HaYHy yBary 40 LbOro aHaTOMIYHOro yTBO-
py B Kapaioxipyprii, enektpodisionorii Ta iHTepBeHLUilMHIA KapAionorii, y3aranbHeHi Bi4OMOCTI NPO MOro Makpo- i
MikpomopdonoriyHi 0cobaMBOCTI, cermeHTapHy BapiabesnbHiCTb ByA0BM CTIHKM Ta Migxoan fo MopboMeTpUYHOi
OL,HKM 33/IMLWIAIOTLCA HEMOBHMMM Ta HEAOCTAaTHLO CUCTEMATM30BaHMMKU. MeTa JocChigKeHHs — oBrpyHTyBaTK Ta
CcUCTEMATM3YBATU CydacHi mopdonorivyHi niaxoan A0 AOCNIOKEHHA KOPOHApPHOrO BEHO3HOFO CMHYCa AOAMHU Ha
OCHOBI aHanisy AaHMX MaKpOaHaTOMIYHMX, TICTONOTIYHMX Ta MOPPOMETPUYHNX AOCNIAKEHDb, @ TAKOXK BMU3HAUUTU
METOAMYHI MPUHLMNN CTAaHAAPTU30BAHOI OLLIHKM CTPYKTYPW MOro CTIHKM Ha ricToNoriYHUX npenapatax. Mposese-
HO aHaNITUYHWUI OrNAL HayKoBMX NybnikaLlili, aHaTOMIYHMX aTnaciB, MOPPONOTIYHUX | KNiHIKO-aHaTOMIYHUX A0CAi-
O)KeHb, NpuceadYeHunx Tonorpadii, ricronorivHiin byaosi, BapiaHTHIM aHaToMii Ta meTogam MOpPGOMETPUYHOTO aHa-
Ni3y KOPOHAPHOro CUHyca. [AnA y3araibHEHHA OTPUMaHOI iHGOpMaLii BUKOPUCTAHO ONUCOBUIA, MOPIBHANBHUI Ta
CTPYKTYPHO-NIOTIYHUIA METOAM.

CrcTemaTM30BaHO AaHi WoA0 MakpoTonorpadivyHMx 0co61MBOCTEN KOPOHAPHOIO CUHYCA, MOTO NPUTOK, AiNAHKM
rmpna Ta KnanaHa Tebesis, a TaKOXK riCTONOriYHOT OpraHisaLyii CTiHKK, NpeAcTaB/ieHol iHTIMOI, MeZLiElo Ta aABEeHTU-
Li€to. Y3arasibHEHO BiAOMOCTi MPO KOMMNOHEHTHUI CKNaZ, CTIHKM Ta CErMEHTAPHI BiZAMIHHOCTI MiXK NPOKCUMaNbHUM,
cepegHim, AUCTaNbHMM Bigainamu i 3oHoto rmpna. BusaHaueHo nepenik MopdoOMeTPUUYHUX MOKA3HMKIB, MPUAATHUX
ONA aHani3y npenapartis, 3abapBaeHMX reMaTOKCUAIHOM-e03MHOM, 3a BaH-Ti30HOM Ta 3 BUKOPUCTAHHAM iMyHOTiICTO-
XiMIYHUX meToAiB. 3aNPONOHOBaHO NPUHLMMM aHAaTOMO-TICTONOrNYHOI cCTaHAapTU3aL|il Biabopy maTtepiany, cnpamo-
BaHi Ha NiABULLEHHS BiATBOPHOBAHOCTI pe3y/ibTaTiB MOPPOMETPUYHUX AOCAIAKEHD.

TakMM YnMHOM, ByL,0Ba KOPOHAPHOIO CUHYCA XapaKTePU3YETLCA BUPAXKEHOIO CEFMEHTAPHOLO BapiabenbHicTIo, Lo
3yYMOB/IHOE HEOOXiAHICTb OKPEMOro aHanisy pisHuX Biaainis ii ctoBbypa Ta AinsHKKM rupna. Hanbinbw npuaaTHoO
pedepeHTHO 30HOK ANA CTAaHA4APTM30BAHOTO MOPGHOMETPUYHOIO AOCAIAXKEHHA BU3HAYEHO CEpeaHI0 YaCTUHY
cToBbypa KOPOHApPHOro cMHyca. KomnaeKcHe 3acToCyBaHHA PYTUHHMX, CrieliaNbHUX Ta IMYHOTICTOXiMIYHMX METOAIB
[,03BOJIAIE NOBHOLLHHO OLiHUTU CTPYKTYPHi KOMMOHEHTM MOTO CTiHKM, WO Ma€E BaX/MBe 3HaYeHHA Ana mopdonoriy-
HUX OOCNIAXKEHb, KNiHIYHOT Kapaionorii Ta iHTePBEHLIMHOT MPaKTUKMK.

Knto4oBi cnoBa: KopoHapHUIA cMHyc, mopdooris, ricTonoriyHi ocobanBocTi, moppomeTpis, cepue, iHaAnBIAyanb-
Hi 0C06/1MBOCTI, BEHO3HA CUCTEMA, TEMOMIKPOLIMPKYNATOPHE PYC0, iIMyHOTiCTOXIMiUHI MapKepw.

MORPHOLOGICAL METHODS FOR THE STUDY OF THE HUMAN CORONARY VENOUS SINUS

Liulka Ye. M.

Abstract. The coronary sinus is the main venous collector of the heart, through which the outflow of blood
from the major part of the myocardium occurs. It also plays an important role in the formation of the anatomical
and functional microenvironment of the posterior atrioventricular region. Despite considerable attention to
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this anatomical structure in cardiac surgery, electrophysiology, and interventional cardiology, generalized data
on its macro- and micromorphological features, segmental variability of the wall structure, and approaches to
morphometric assessment remain incomplete and insufficiently systematized. The aim of the study is to substantiate
and systematize modern morphological approaches to the study of the human coronary venous sinus based on
the analysis of data from macroanatomical, histological, and morphometric studies, as well as to determine the
methodological principles of standardized assessment of its wall structure on histological specimens. An analytical
review of scientific publications, anatomical atlases, morphological and clinical-anatomical studies devoted to the
topography, histological structure, variant anatomy, and methods of morphometric analysis of the coronary sinus
was performed. Descriptive, comparative, and structural-logical methods were used to summarize the obtained
information.

Data on the macrotopographic features of the coronary sinus, its tributaries, the ostial region and the Thebesian
valve, as well as the histological organization of the wall represented by the intima, media, and adventitia were
systematized. Information on the component composition of the wall and segmental differences between the
proximal, middle, and distal segments and the ostial region was summarized. A set of morphometric parameters
suitable forthe analysis of specimens stained with hematoxylin and eosin, Van Gieson stain, and immunohistochemical
methods was identified. Principles of anatomical and histological standardization of material sampling aimed at
improving the reproducibility of morphometric study results were proposed.

Thus, the structure of the coronary sinus is characterized by pronounced segmental variability, which necessitates
separate analysis of the different parts of its trunk and the ostial region. The middle part of the coronary sinus trunk
has been identified as the most appropriate reference area for standardized morphometric studies. The combined
use of routine, special, and immunohistochemical methods allows a comprehensive evaluation of the structural
components of its wall and is important for morphological studies, clinical cardiology, and interventional practice.

Key words: coronary sinus, morphology, histological features, morphometry, heart, individual features, venous
system, hemomicrocirculatory bed, immunohistochemical markers.
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