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Background. Despite extensive research on the placenta, the spatial organization of its vascular bed,
particularly the extraorgan compartment which influences fetal blood flow distribution and intraplacental
hemodynamics, remains insufficiently understood. Elucidation of normal placental angioarchitectonics
is essential for understanding the mechanisms of obstetric complications.

Aim. To investigate the features of the spatial organization of the extraorganic angioarchitecture of
the normal human placenta.

Materials and Methods. The study was performed on 10 intact human placental specimens with
attached umbilical cords obtained after physiological deliveries at 38—-40 weeks of gestation. A polychrome
injection technique using self-curing acrylic plastic ("Protakryl") was applied, followed by corrosion
casting of the placental and umbilical cord vascular beds. The obtained casts were used for direct visual,
topographic, and morphometric analysis and were documented by digital photography. Descriptive
frequency analysis was used to summarize the observed anatomical variants. The study was a fragment
of the research topic of the Department of Human Anatomy of Poltava State Medical University
(Ukraine) with a state registration number 0125U002785.

Research Ethics. The study was performed on anonymized human placental specimens in accord-
ance with the legislation of Ukraine, including Resolution of the Cabinet of Ministers of Ukraine N0.999
of August 30, 2024, on the collection and use of human biological samples for research purposes.

Results. In the area of umbilical cord attachment, a short arterial anastomosis (Hyrtl's anastomosis)
is often found between the umbilical arteries, which equalizes hemodynamic load and blood flow
distribution in the initial segments of the arterial bed. First-order placental arteries course radially toward
the periphery but lack strict topographic correspondence with veins at the same level: veins predomi-
nantly run centrally within the lobules, whereas arteries are located more laterally and often extend into
adjacent cotyledons. The main vessels then transition into the vessels of anchoring villi — a transitional
segment between the main bed and the hemomicrocirculatory network of the villous chorion — from
which the axial vessels of stem villi arise for blood redistribution within the cotyledons.

Conclusions. The human placenta's extraorgan angioarchitectonics shows regular arterial/venous
spatial organization with compensatory interarterial anastomoses at the cord insertion. Arterial and venous
topography differs within lobules. Anchoring villus vessels bridge the main and microcirculatory beds.
These preliminary results provide a descriptive morphological basis for future studies of placental
pathology, though confirmation on a larger sample is required.

Keywords: obstetrics, experimental medicine, placenta, blood vessels, arteriovenous anastomoses,
angioarchitecture.
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Introduction

It is well established that the structural
and functional basis of interaction between
the maternal organism and the fetus, starting
from the zygote stage, is formed through
complex processes of cell proliferation, migra-
tion, differentiation, and tissue specialization.
These processes drive the divergent development
of both the embryo proper and the accessory
provisional structures. The latter subsequently
enable the formation of a unique temporary
organ — the placenta — which mediates inte-
gration between the endometrium and the fetal
organism [1-3]. The placenta is a key com-
ponent of the mother—fetus system, performing
transport, trophic, respiratory, barrier, immuno-
logical, and endocrine functions, thereby
ensuring adequate conditions for intrauterine
development.

Disruptions of these processes can occur
at any stage of gestation under the influence
of various adverse endogenous and exogenous
factors. In this regard, several researchers have
identified so-called critical periods of embryo-
and fetogenesis, during which the developing
organism is characterized by particularly high
sensitivity to damaging influences. Conse-
quently, such disturbances affect not only the
fetal condition but also the morphological orga-
nization of the placenta, its vascularization, and
its compensatory and adaptive capacity [4—6].

The range of deviations from the physio-
logical course of pregnancy, childbirth, and
the early neonatal period constitutes the subject
matter of perinatal pathology. Elucidating
the genesis of many pathological conditions
often requires a comprehensive pathological
examination of the placenta as one of the most
informative biological substrates of pregnancy.
At the same time, the correct interpretation
of pathological changes, the identification of

morphological markers of injury, and a deeper
understanding of the mechanisms underlying
their formation necessitate a thorough knowledge
of the variants of normal placental structure [5; 6].

Of particular importance in this regard is
the study of the vascular component of the
placenta, since the bloodstream provides the
hemodynamic link between the fetus and
placental tissue. The spatial organization of
extraorgan vessels, the branching pattern of
the umbilical arteries and vein, their interre-
lationships, the presence of anastomoses, the
characteristics of umbilical cord insertion,
and the architectonics of chorionic vessels
are of both fundamental morphological and
significant clinical importance [7; 8]. Current
research indicates that even minimal deviations
in placental angioarchitectonics may be associ-
ated with fetoplacental insufficiency, fetal
growth restriction, preeclampsia, and other
obstetric complications [9; 10].

Nevertheless, despite the undeniable rele-
vance of these issues, questions concerning
the expansion and deepening of knowledge
regarding the principles of morphological
orderliness and the spatial organization of the
human placental vascular bed, particularly
its extraorgan compartment, often remain
insufficiently addressed [11]. Available litera-
ture data are fragmentary, and information
on individual anatomical variability remains
poorly systematized.

The above considerations provided the
rationale for conducting a targeted morpho-
logical investigation, the results of which form
the basis of this scientific paper.

The aim of the study was to provide a
morphological substantiation of the features
of the spatial organization of the extraorgan
and initial intraplacental vascular bed of the
human placenta under normal conditions.
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Materials and Methods

The study material consisted of total
specimens of the human placenta together
with the umbilical cord, as well as fragments
within the cotyledons, obtained at the Perinatal
Center of the Municipal Enterprise "1% City
Clinical Hospital of Poltava City Council
within the framework of a scientific cooper-
ation agreement with Poltava State Medical
University. All stages of collection, storage,
and use of biological material were carried
out in accordance with current ethical and
regulatory requirements governing morpho-
logical studies using human material.

The total sample included 10 total specimens
of human placenta together with the umbilical
cord. The studied samples were obtained from
parturients with a physiological course of labor,
aged 19 to 34 years, at a gestational age of
38-40 weeks. Inclusion criteria were the
absence of obstetric and somatic pathology,
as well as the absence of pregnancy compli-
cations that could affect the morphological
characteristics of the placenta.

Initially, all total specimens underwent macro-
scopic anatomical examination with assessment
of placental shape, dimensions, weight, type of
umbilical cord insertion, and degree of eccen-
tricity. Particular attention was paid to the topog-
raphy of vessel entry into the placental surface
and the features of macroscopic angioarchitectonics.

The study was descriptive in morphological
nature. For selected anatomical features, a basic
descriptive frequency analysis was performed,
calculating their presence as a percentage.
Given the pilot and descriptive design of the
study, no inferential statistics (e.g., significance
testing, confidence intervals) were applied.

The overall design of the work corresponds
to a descriptive anatomical study with elements
of qualitative morphological analysis. The study
is exploratory in nature and was carried out
as a pilot morphological mapping of the spatial
organization of extraorgan and initial intra-
placental angioarchitectonics under conditions
of physiological pregnancy.

All 10 specimens that met the criteria of
anatomical integrity and preservation were
used to produce corrosion casts by means of
vascular injection with self-curing plastics.

For polychrome vascular injection, self-
curing acrylic dental plastics (“Protacryl”)
were used. Differentiation of the arterial and
venous beds was achieved by adding dyes
(ink from ballpoint pens of the respective
colors) to the monomer-polymer mixture imme-
diately prior to injection. The injection was
performed manually at room temperature
(20-22°C) under gentle pressure to simulate
physiological perfusion, with a polymerization
time of approximately 15-20 minutes before
corrosion. After completion of polymerization
and corrosive tissue processing, three-dimen-
sional plastic casts of the vascular bed of the
placenta and umbilical cord were obtained,
enabling detailed visual and metric analysis
of the spatial angioarchitectonics.

To ensure the validity of the vascular con-
nections observed, the following quality control
measures were applied during injection:
1) manual injection was performed using a
20 mL syringe under direct visual control
and was terminated immediately upon the first
appearance of the cast material on the chorionic
surface, minimizing the risk of overpressuriza-
tion; 2) arterial injection was performed first,
and specimens showing spontaneous retro-
grade filling of the venous system during
arterial injection were excluded from further
analysis to avoid misinterpretation of injection-
induced shunting; 3) the venous system was
then injected separately to confirm the integrity
of the venous tree. True arteriovenous anas-
tomoses were identified only in specimens where
the injection mass entered the venous system
through a clearly visible connecting branch on
the corrosion cast, rather than through diffuse
extravasation or signs of vascular rupture.

The obtained corrosion casts were docu-
mented using digital photography, followed
by archiving of the material for morphological
analysis [12].

Morphological classification criteria. To
systematically describe the observed spatial
patterns of the placental vascular bed, we intro-
duced three descriptive categories based on
topographic and architectural features observed
on the corrosion casts. These terms are proposed
to facilitate communication of the consis-
tently identified spatial relationships, rather
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than to replace established nomenclature.
Central-lobar veins — first-order venous
branches that course within the central regions
of the placental lobules, draining blood from
the cotyledon core toward the chorionic plate.
Cross-lobar arteries — first-order arterial
branches that run radially toward the periphery
of the cotyledons and frequently extend into
the territories of adjacent cotyledons. Hilar-
lobular vessels — the vessels located within
the anchoring villi, representing the transitional
segment between the main conducting vascular
bed and the intralobular villous microcirculatory
network. These definitions were applied con-
sistently during the analysis of all specimens.

Research Ethics

The study was conducted at the Department
of Human Anatomy of Poltava State Medical
University in collaboration with the Laboratory
of Functional Morphology and the Experi-
mental-Biological Clinic of the university.
The collection, storage, and use of biological
material for research purposes were carried
out in accordance with the current legislation
of Ukraine, including Resolution of the Cabinet
of Ministers of Ukraine N0.999 of August 30,
2024, which approves the Procedure for the
Collection, Storage, and Use of Human Bio-
logical Samples for Research Purposes. All
samples were fully anonymized; no infor-
mation allowing identification of the donors
was used or stored. Biological material was used
exclusively after completion of childbirth,
under the condition of complete absence of
patients' personal identification data, thereby
ensuring confidentiality and anonymity. Mate-
rial acquisition was carried out in accordance
with the local ethical protocols of the healthcare
institution and the principles of voluntariness
and respect for patient dignity. The research
protocol was reviewed and approved by the
Bioethics Committee of Poltava State Medical
University.

Results

Analysis of placental injection-corrosion
specimens obtained by selective decompositional
dissection allowed detailed characterization
of the spatial organization of the extraorgan
and initial intraplacental arterial bed. It was
established that the arterial blood supply to

the placenta is provided by two umbilical arteries,
which originate from the internal iliac arteries,
course along the inner surface of the anterior
abdominal wall to the umbilical ring, and enter
the umbilical cord.

Within the umbilical cord, the umbilical
arteries and umbilical vein exhibit a stable
spatial relationship: the arteries are positioned
symmetrically with respect to the vein at approx-
imately equal distances, forming a configura-
tion close to the vertices of a hypothetical
equilateral triangle. This topographic organi-
zation is maintained throughout their spiral
course within the umbilical cord, indicating
a high structural stability of the vascular bundle.

Metric analysis demonstrated that the total
internal diameter of the two umbilical arteries
exceeds the diameter of the umbilical vein by
approximately 25%, reflecting the specific
inflow-to-outflow ratio in the fetal hemody-
namic system.

At the site of umbilical cord attachment to
the chorionic (amniotic) surface of the placenta,
a short arterial anastomosis, known as Hyrtl's
anastomosis, was visualized between the
umbilical arteries in a substantial proportion
of specimens. This structure provides functional
equalization of pressure and redistribution of
blood flow between the arterial trunks before
their entry into the placental vascular bed.
Hyrtl's anastomosis between the umbilical
arteries on the chorionic surface of the placenta
was observed in 8 out of 10 studied speci-
mens (80%). Given the pilot nature of this
study and the limited sample size, this finding
should be interpreted as a preliminary descrip-
tive observation rather than a definitive popu-
lation-based frequency estimate.

Further analysis revealed that the first
generation of intraplacental main arteries is
formed by vessel branching directly from the
zone of arterial anastomosis. The diameter of
each primary branch is, on average, approxi-
mately 25% smaller than the diameter of the
umbilical artery. Given that an average of about
six such branches are formed, their total cross-
sectional area exceeds the total cross-sectional
area of the umbilical arteries. Such a mor-
phometric configuration creates conditions
for a physiological decrease in linear blood
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flow velocity and pressure reduction in the
subsequent segments of the placental arterial
bed, which is an important element of hemo-
dynamic adaptation of the fetoplacental system.

The first-generation arteries (first-order
placental arteries) formed after the vessels exit
the umbilical cord zone subsequently exhibit
specific features of spatial distribution relative
to the corresponding branches of the venous
bed at an equivalent level of branching. It
was established that no strict topographic
correspondence exists between the arterial and
venous branches throughout their intraplacental
course — from the umbilical cord base region
to the peripheral portions of the chorionic plate.

At the same time, a certain pattern of spatial
organization is observed: first-order venous
vessels are predominantly located in the central
regions of the amniotic (chorionic) surface of
the placental lobules, whereas arterial branches
are more often shifted toward the peripheral
or lateral zones of the corresponding lobules.
Moreover, arterial vessels frequently cross
over into the territories of adjacent lobules,
forming patterns of vascular territory overlap
between neighboring cotyledons.

Thus, the arterial and venous components
of the placental bed demonstrate a functional-
territorial asymmetry, characterized by a pre-
dominantly "central™ arrangement of venous
collectors and an “eccentric-crossing” course
of arterial branches.

Given the identified features of spatial orga-
nization and the lack of a unified morphological
classification of the placental vascular bed in
the contemporary literature, it is advisable to
distinguish conventional morphological cate-
gories: central-lobar veins and cross-lobar arteries,
which reflect the established patterns of their
topography and interrelationships within the
cotyledonary structure of the placenta (Fig.).

The spatial organization of central-lobar
veins was observed in all studied specimens
(10/10), indicating their stable character as a
basic element of the venous component of the
cotyledonary structure. The crossing pattern
of arterial branches relative to cotyledon
boundaries was observed in 7 out of 10 spec-
imens (70%), reflecting the variability in the
spatial organization of the placental arterial bed.

Fig.: 1 —umbilical vein; 2 — umbilical arteries;
3 — anastomosis between the umbilical arteries;
4 — central-lobar veins; 5 — cross-lobar arteries;
6 — microvascular plexuses of the cotyledons.
The oval indicates the site of arteriovenous
anastomoses (explanation in the text).

During successive branching of the main
placental vessels, it was found that smaller-
caliber vessels transition into trabecular
branches of the chorionic plate, which morpho-
logically correspond to the so-called anchoring
villi. According to macro- and microstructural
analysis, the histoarchitectonics of these struc-
tures generally shows no fundamental dif-
ferences from the structure of the chorionic
plate, allowing them to be regarded as its
densely organized derivative structures.

It was established that the surface of the
anchoring villi, which is in direct contact with
maternal blood, is covered by a continuous
layer of syncytiotrophoblast with a superim-
posed fibrinoid layer, reflecting the features
of the interface between the fetal and maternal
components of the placenta. The central stroma
of the anchoring villi typically contains two
blood vessels, an artery and a vein, which form
the main conducting vascular component of
these structures.

At the same time, variants with more than
two vessels within the connective tissue core
of an anchoring villus were observed in some
specimens, with the vessels having approxi-
mately the same caliber. Such morphological
variants are likely due to the tortuous course
of the vascular bed, as a result of which dif-
ferent segments of the same vessel may appear
in the plane of the histological section.

According to the obtained data, these vessels
should be regarded as terminal branches of
the main portion of the placental vascular
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bed, while simultaneously constituting the
initial link in the formation of the branched
vascular network of the chorionic villi. The
initial morphological elements of the latter
should be considered the stem villi.

Based on the identified structural and
functional features, the blood vessels of the
anchoring villi are proposed to be designated
as hilar-lobular vessels, which reflects their
intermediate position between the main arterial-
venous bed and the intralobular villous micro-
circulatory system (Fig.).

During the analysis of injection-corrosion
placental specimens, it was found that the hilar-
lobular arteries and veins give off numerous
small branches, between which functionally
significant arteriovenous anastomoses are
formed. The spatial organization of these micro-
vascular connections indicates the presence
of local blood flow shunting pathways within
the villous and perivillous vascular bed.

The presence of arteriovenous anastomoses
is confirmed by the results of polychrome
injection with self-curing plastic "Protacryl”
performed through cannulated umbilical
arteries. In a number of observations, the
injection mass was noted to exit not only into
the arterial bed of the placenta but also to enter
the venous system with subsequent filling of
the umbilical vein, which indicates the presence
of intraplacental arteriovenous communications
and functionally active shunting mechanisms.

The obtained data confirm the existence
of an integrated placental vascular network in
which the arterial and venous components are
not completely isolated systems but interact
through anastomotic connections, providing
adaptive regulation of placental hemodynamics.

Discussion

The obtained results demonstrate the complex
spatial organization of the extraorgan and
intraplacental vascular bed, which is consistent
with current concepts of the placenta as a highly
specialized dynamic organ with pronounced
variability in angioarchitectonics [9; 11]. In
particular, the established symmetric topog-
raphy of the umbilical arteries relative to the
umbilical vein within the umbilical cord corre-
sponds to classical anatomical descriptions,
according to which the vascular bundle of

the umbilical cord is characterized by a stable
spatial organization that minimizes mechanical
and hemodynamic fluctuations during gestation [9].

The anastomosis between the umbilical
arteries on the chorionic surface of the placenta
(Hyrtl's anastomosis) identified in this study
fully correlates with data from the contem-
porary morphological literature, where it is
regarded as one of the key elements for
equalizing arterial pressure before entry into
the placental bed and as a structure that occurs
in the majority of normal placenta observa-
tions [13]. Functionally, this anastomosis is
considered a mechanism for stabilizing fetopla-
cental hemodynamics, reducing the risk of
asymmetric loading on the arterial branches.

Although these findings suggest the presence
of functional shunting pathways, it should be
acknowledged that the corrosion casting method
alone does not provide direct functional evi-
dence. The passage of injection mass from
the arterial into the venous system could the-
oretically result from overinjection or tissue
disruption, despite our quality control measures.
Furthermore, histological confirmation of these
anastomoses was not possible in the same
specimens due to the corrosive nature of the
technique. Therefore, our observations should
be interpreted as a morphological indication
of potential arteriovenous connections requiring
further validation using complementary
approaches such as vascular casting combined
with histological sectioning or micro-computed
tomography in future studies.

The observed lack of strict topographic
correspondence between first-order arterial and
venous branches can be explained by funda-
mental differences in their respective morpho-
genetic and hemodynamic determinants. The
arterial tree, branching radially from the um-
bilical arteries, is primarily shaped by the
pulsatile fetal cardiac output and the need to
distribute inflow across the entire chorionic
plate, resulting in a predictable but variable
radial pattern [7; 14]. In contrast, the venous
system develops as a passive drainage network,
with its architecture largely determined by the
location of the cotyledonary venous lakes
and local tissue compliance, leading to a pre-
dominantly central convergence pattern [9].
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These divergent developmental and functional
constraints inevitably preclude a strict one-to-
one topographic correspondence between the
two systems. This interpretation is supported
by recent 3D morphometric studies demon-
strating significant branching variability and
flow asymmetry in the placental vascular
network during cotyledon formation [14].

It should be noted, however, that quanti-
tative morphometric reference values for
comparing arterial and venous topography in
the normal human placenta are currently
lacking in the literature. As our study was
designed as a qualitative, descriptive pilot
investigation, we did not perform such meas-
urements. We acknowledge this as a limita-
tion and suggest that future quantitative
studies with larger sample sizes are needed
to establish objective criteria for characterizing
this spatial mismatch.

The observed tendency toward central locali-
zation of venous collectors and a crossing
pattern of arterial branches is partially con-
sistent with current concepts of "territoriality"
of placental blood circulation, in which
venous outflow is more stabilized, whereas
the arterial component exhibits greater
variability and adaptability to changes in
perfusion pressure [11; 15].

Of particular interest are our data regarding
hilar-lobular vessels as an intermediate link
between the main and terminal vascular beds.
Such structures essentially correspond to the
terminal villous vessels described in the litera-
ture, which form the basis of microcirculatory
exchange between maternal and fetal blood [9].
At the same time, our proposed morphological
interpretation emphasizes their functional
role as a transition zone between macro- and
microcirculation. This interpretation is consis-
tent with classical ultrastructural descriptions of
the villous tree, where the vessels of stem
and anchoring villi represent the conducting
compartment, while the terminal villi harbor
the capillary network responsible for maternal-
fetal exchange [7; 9]. Although our corrosion
casting method does not allow visualization
of the terminal capillary network itself, the
spatial arrangement of the hilar-lobular vessels —
situated between the main chorionic plate

vessels and the intralobular villous microcir-
culatory system — strongly supports their role
as a structural transition zone. We acknowledge,
however, that this interpretation remains
descriptive, and ultrastructural validation
would be required to confirm the functional
nature of this transition.

The identification of arteriovenous anasto-
moses between branches at the hilar-lobular
level is consistent with current concepts of the
presence of functional shunts in the placenta,
which may enable rapid blood flow reorgani-
zation depending on perfusion conditions.
Similar phenomena have been described in
studies using 3D angiography of the placenta,
where the existence of local zones of direct
arteriovenous shunting affecting fetal blood
supply efficiency has been demonstrated [14; 16].

It should be noted separately that the mor-
phological variants of anchoring villi with
multiple vessels identified in our study may
be interpreted as a consequence of the com-
plex spatial geometry of the vascular tree.
This is supported by data from contemporary
placental histology, where vessel tortuosity
and three-dimensional variability are con-
sidered key factors contributing to artifactual
multivascularity on histological sections [9].

The terms "cross-lobar arteries”, "central-
lobar veins™, and "hilar-lobular vessels" pro-
posed in this paper are morphofunctionally
justified, as they reflect not only topographic
features but also likely patterns of hemody-
namic flow distribution within the cotyledo-
nary organization of the placenta. Such an
approach aligns with the current trend toward
functional morphology, in which anatomical
structures are interpreted through the lens of
their dynamic role in the organ [11].

At the same time, certain limitations of
the study should be acknowledged. The most
important limitation is the small sample size
(n=10), which precludes statistical generali-
zation of the frequency data (e.g., the 80%
detection rate of Hyrtl's anastomosis). As
this was a pilot, descriptive morphological
study, our findings should be considered pre-
liminary and hypothesis-generating. Valida-
tion on a larger cohort is necessary before
any normative conclusions can be drawn.
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Additional limitations include possible arti-
facts associated with the injection and poly-
merization technique of the plastics, which
may affect the completeness of visualization
of small vascular structures.

Conclusions

1. At the junction of the umbilical cord
with the chorionic (amniotic) surface of the
placenta, a short arterial anastomosis is observed
between the umbilical arteries, which provides
functional equalization and stabilization of
arterial pressure prior to the formation of the
first placental arterial branches.

2. First-order placental arteries, as they
course radially toward the periphery of the
cotyledons, do not demonstrate a strict topo-
graphic correspondence with venous branches
at an equivalent level of branching. Venous
vessels predominantly occupy the central
regions of the placental lobules, whereas arte-
rial branches are shifted toward the periphery
and partially cross the boundaries of adja-
cent cotyledons. Based on these observed
patterns, it is proposed to distinguish them as
central-lobar veins and cross-lobar arteries.

3. The central-lobar veins and cross-lobar
arteries continue into the trabecular branches
of the chorionic plate, which morphologically
correspond to the anchoring villi. Our obser-
vations suggest that these vessels may repre-
sent the terminal elements of the main portion
of the placental vascular bed and may simul-
taneously form the initial link of the chorionic
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MMPOCTOPOBA OPTAHI3AIISA EKCTPAOPTAHHOI AHTTOAPXITEKTOHIKH
INTAHEHTH JIIOAWHU B HOPMI: IIVIOTHE MOP®OJIOI'TYHE JOCIIIKEHHSA
3 BAKOPUCTAHHSM IH’EKIIMHO-KOPO3IMHUX METO/IIB

Beryn. HesBaxarounm Ha 4YMCIEHHI JOCHIJKEHHS IUTALIEHTH, MPOCTOPOBA OpraHizamis ii
CYIMHHOTO pYCia, 0COOJIMBO €KCTPAOPTraHHOTO BIUITY, 1110 BIUIMBA€E HA PO3MOJALT (PeTaTIbHOIO
KPOBOTOKY Ta BHYTPILIIHBOIUIAIEHTAPHY T€MOINHAMIKY, 3aJIMIIAE€THCS HETOCTATHHO BUBYCHOIO.
YTOYHEHHS HOPMAJIHHOI aHT10apXITEeKTOHIKY IUIAIIGHTH HEOOX1HE IJIs1 PO3YMIHHS MEXaHi3MiB
aKyIIEPChKUX YCKIIAHEHb.

Meta. BuBunty 0COOIMBOCTI MTPOCTOPOBOI OpraHizailii eKCTpaopraHHOI aHT10apXITEKTOHIKH
IUTALIEHTH JTIFOIMHU B HOPMI.

Marepianun Ta Metoau. JlocinipkeHHs: BUKOHaHO Ha 10 ToTanbHUX Mpenaparax IUTaleHTH
JIIOJIMHY Pa30M 13 MYNKOBUM KaHATUKOM, OTPUMAaHMX Micis (1310J0TTYHUX MOJIOTIB y TEPMiHI
38—40 TwxHIB recrauii. BukopuctaHo MeTo MoJIiXpoMHOI 1H €K11ii CaMOTBEP/IiF0U0] IIIaCTMAcH
Ha aKpuioBid OocHOBI («IIpoTakpmi») 3 MOAANBIINM OJEPXKAHHAM KOPO3IHHUX MpernapariB
CYAMHHOTI'O pycia IUIaleHTH Ta MyMKOBOro KaHatuka. OTpuMaHi IIaCTMAcOBI 3JIIIKH BUKOPHUC-
TOBYBAJIH YISl IPSIMOTO Bi3yaJIbHOTO, TOMOTPa(iyHOTO Ta MOPPOMETPUIHOTO aHAITI3Y, JOKYMEH-
TyBaM 1M(poBOIO (QoTo3iiomKkoro. [y y3araabHEHHs BHSBICHHMX AaHATOMIYHMX BapiaHTIB
BUKOPHUCTAHO ONMCOBUM YaCTOTHUI aHAaI3.

Etnka nocaigkenns. JlociipkeHHs BUKOHAHO HA aHOHIMI30BaHMX IpenapaTtax IJIaleHTH
JFOIMHU BiJIOBITHO IO 3aKOHOAABCTBA YKpainu, 30kpema [locranoBu Kabinery MiHicTpiB
VYkpainu Ne 999 Big 30.08.2024, sikoro 3atBepaxeHo [lopsinok 300py, 30epiranHs Ta BUKOPHC-
TaHHSI 010JI0TTYHUX 3PA3KiB JIFOAUHH 3 JOCTITHUIIBKOIO METOIO.

Pe3yabTaTH. Y 30HI NIPUKPIMJIICHHS TYIIKOBOTO KaHATHKA MK ITYIIKOBUMH apTEPisIMU 4aCTO
BUSBIIIETHCS. aHACTOMO3 ['IpTiisl, SIKUI BUPIBHIOE FeMOMHAMIYHE HABAaHTAKEHHS Ta PO3MOJILIT
KPOBOTOKY B IOYAaTKOBUX BiJjiijlax apTepiasbHoro pycina. [lnanenTtapHi aptepii mepuioro
HOPSAJKY paiiajJbHO IPSIMYIOTH /10 iepudepii, ajie He MaloTh CyBOPOi TONOrpagiqHOi BiAMIOBII-
HOCTI 3 BEHaMHU aHAJOTIYHOI'O PIBHSA: BEHH MEPEBAXHO NMPOXOJATh LIEHTPAIbHO B YaCTKax,
a apTepii po3TalIoBaHi JIATEPAIbHO 1 HEPIAKO MEPEXOASITh Y CYCIAHI KOTUIEAOHU. MaricTpanbHi
CYAMHHU JaJll IepeXo/ITh Yy CYAMHH SIKIPHUX BOPCHUH — NEPEX1AHUN CETMEHT MIX MaricTpaJbHUM
PYCIIOM 1 TEMOMIKPOIIMPKYISATOPHOIO MEPEKEI0 BOPCHHYACTOTO XOPiOHA, BiJl IKUX BIAXOISATH
OCBOBI CY/IMHU CTOBOYPOBUX BOPCHUH JUIs IEPEPO3MNOJILTY KPOBI B MEXKaX KOTHUJIEIOHIB.

BucnoBku. ExcTpaopranna aHrioapxiTeKTOHIKa IUIALIEHTH JIOJUHH BUSBIISE 3aKOHOMIPHY
IPOCTOPOBY OpTraHizallilo apTepialbHOrO Ta BEHO3HOTO KOMIIOHEHTIB i3 KOMIEHCATOPHUMHU
MDKapTepiaIbHUMH aHACTOMO3aMH B MICIII IPUKPITUICHHS IMyITKOBOT'O KaHATUKA. ApTepiaibHa
Ta BeHO3Ha Tonorpadis Bigpi3HAETHCS B MekKaxX 4acTouoK. CyArHH SKipHUX BOPCUH (POPMYIOTh
nepexisy MK MariCTpajlbHUM 1 MIKpOIUPKYJISTOpHUM pyciamu. Lli momepenHi pe3yinbTaTu
(opMyIOTh OIICOBY MOP(OJIOTTYHY OCHOBY IS TOAAIBIINX JOCIIKEHb ATOJIOT1i TIAIeHTH,
OJTHAK TTOTPEOYIOTh MIATBEPKCHHS Ha OUTBIITA BUOIPIII.

Kniouoei cnoea: axywepcmeo, ekcnepumenmaibHa MeOUyuHa, niayenma, KpoOGOHOCHI
CYOUHU, apmepioBeHO3HI AHACMOMO3U, AH2I0APXIMEKMOHIKA.
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