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The mother’s health and the quality of placental formation in early pregnancy determine the course of gestation, fetal development, and neonatal
prognosis. One of the key disorders that negatively affects these processes is placental dysfunction, in the development of which low chorionic at-
tachment plays a special role, disrupting implantation and vascularization of the placenta.

Aim —to evaluate the effectiveness of a complex of preventive measures for the formation of uteroplacental blood flow in pregnant women with low
chorionic localization in early pregnancy.

Materials and methods. A total of 119 pregnant women were observed: 64 patients received preventive therapy (micronized progesterone, ginkgo
biloba, folic acid, and magnesium) from early gestation and 55 patients were in the control group without preventive intervention. Doppler parameters
of the right and left uterine arteries and spiral arteries were evaluated, as well as the morphofunctional characteristics of the chorion using three-di-
mensional VOCAL technology (chorion volume, vascularization index).

Results. In patients of the main group, there was a significant decrease in resistance indices in the uterine and spiral arteries, an increase in diastolic
and mean blood flow velocities by 30-40%, an increase in chorionic volume (62.0+4.1 cm? vs. 481+3.8 cm®) and its vascularization (vascularization in-
dex —17.8+0.38 vs. 9.68+0.12) compared to the control group. The data indicate an improvement in the hemodynamics of the <mother—placenta—fetus»
system and more effective formation of the fetoplacental complex.

Conclusions. Early application of the proposed complex of preventive measures in pregnant women with low-lying placenta contributes to the
normalization of uteroplacental blood flow, improves chorionic vascularization, and reduces the risk of developing primary placental dysfunction,
which provides favorable conditions for fetal development.

The study was performed in accordance with the principles of the Declaration of Helsinki. Informed consent was obtained from all patients.

The author declares no conflict of interest.
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Bnnus npodinaktnyHoi Tepanii nnaueHTapHoi AMCYHKLUIT Ha MaTKOBO-N/IaLleHTapHUIA KPOBOTIK

y BariTHUX i3 HU3bKOIO N/1aLeHTaui€eo
C.B. NMe4epsra

BYKOBUHCLKMIA AePXaBHWUI MeANYHNUI yHIBEPCUTET, M. YepHiBLI, YKpaiHa

CraH 300pOB’a MaTepi 1a AKICTb (OPMYBAHHS NNALEHTAPHOMO KOMMIEKCY Ha PaHHIX TEPMIHax BariTHOCTI BU3Ha4a0Th Nepelir rectalyll, po3BUTOK
n104a Ta HeOHaTanbHNUI NPOrHo3. OAHVM I3 KNOYOBKIX NOPYLLEHD, LLIO HEraTVBHO BI/IMBAE Ha Ui NPOLIEeCcH, € NnaueHTapHa AMChYHKUIS, 0co6mBY
POMb Y PO3BUTKY AKOT BIAINPAE HN3bKE NPUKPINIEHHA XOPIOHY, LLIO MOPYLLYE IMNAaHTaLLIIO Ta BACKY1APMU3aLito NnaueHTu.

Merta — OUiHUTV e(DEKTUBHICTE KOMNAEKCY NPOMINAKTUUYHNX 3aX0AIB LWOA0 (POPMYBEHHA MATKOBO-NNELIEHTAPHOrO KDOBOTOKY Y BariTHUX I3 HU3bKOKO
JIOKaNi3aLieto XOpioHy Ha PaHHiX TepMiHax recraul.

Marepianu Ta Metoam. g cnoctepexerHam nepedysani 119 BaritHix: 64 NauieHTKy OTPYMYBaM NPOMINakTnyuHy Tepanio (MiKkpoHI30BaHWi
NPOrecTepoH, rHKro 6inota, poniesa KMCNOTa Ta MarHii) i3 paHHix TEPMIHIB rectalll, 55 — KOHTPObHa rpyna 6e3 NpodINakTMYHOro BTPYYaHHS.
OUiHEHO AONNEPOMETPUYHI NOKA3HMKI NPaBol Ta NiBOI MATKOBKX apTepiit i CNipanbryX apTepiid, a Takox MOPAOMYHKLIOHaNbHI XapaKTepUCTUKi
XOPIOHY 3@ A0NOMOrolo TpMBUMIPHOT TexHOoor T VOCAL (06’eM XOPIOHY, iIHAEKC BaCKynAapu3aLii).

PesynbraTti. Y NaLiEHTOK OCHOBHOI IPyni CNOCTEPIranocs AOCTOBIPHE SHKEHHA PE3NCTEHTHIX IHAEKCIB Y MATKOBMX Ta CripasbHUX apTepiax,
MiABULLIEHHS IACTONIYHMX | CePEIHIX LIBUAKOCTEN KDOBOTOKY Ha 30-40%, 36inbliueHHs 06’'emy xopioHy (62,0+4,1 cv® npoTn 48,143,8 cM3) Ta ioro
BacKynapmnsauil (iHaexkc Backynapusauil — 17,8+0,38 npotn 9,68+0,12) NOPIBHAHO 3 KOHTPONBHOIO rpynoto. [aHi ceiavatb Npo NoKpalleHHs
FeMOANHAMIKM CUCTEMU «MaTU—MNaLEeHTa—NNia» Ta Oinbl e(hekTrBHE (OPMYBaHHSA (DETOMNALEHTapHOrO KOMNIEKCY.

BUCHOBKW. PaHHE 3aCTOCYBaHHA 3aMPONOHOBAHOIO KOMIMIEKCY MPOMINAKTUYHIX 3aX0AIB Y BAriTHYX I3 HU3bKOIO NAaLEHTALIEIO CNPUAE HOpManisaLl
MaTKOBO-MNaLIEHTapPHOro KPOBOTOKY, MOKPALLYy€E BaCKy19p13aLito XOPIOHY Ta 3HIXKYE PU3MK PO3BUTKY NEPBUHHOI NNaLeHTapHO! AUCHYHKLII, WO
3a0e3neuye CNpUATANBI YMOBW N9 PO3BUTKY NI0AAE.

LlocnigkeHHA BUKOHAHO BIANOBIAHO A0 NpuHLMNMIB [enbCiHCBbKOT Aeknapadii. Ha nyoaikauito oTpruMaHo iHhOpMOBaHY 3rofy naLlieHTOK.

ABTOP 3a@9BNA€ NPO BIACYTHICTb KOHM/IKTY iHTEpeCiB.

Knto4oBi cnoBa: niateHrapHa ANChyHKLUIA, HU3bKa NnaleHTauis, NpodinaktnyHa Tepanid, MaTtkoBO-N/1aLeHTapHWIn KDOBOTIK, A0M1epOMeTPId.
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Introduction

he mother’s health during pregnancy and the

quality of placental complex formation are
crucial for the course of gestation, fetal develop-
ment, and neonatal prognosis. One of the important
disorders that negatively affects these processes is
placental dysfunction (PD) — a pathological condi-
tion in which the functional activity of the placenta
decreases, leading to fetal distress, fetal growth re-
tardation, and other serious complications [1].

One of the key risk factors for PD is low chorionic
implantation in early pregnancy (up to 12 weeks).
This condition can occur as a result of endometrial
defects, inflammatory processes, hormonal disorders,
or the consequences of previous surgical interven-
tions. As a result, normal implantation and vascula-
rization of the chorion are disrupted, leading to the
formation of an incomplete placental bed and patho-
logical changes in the spiral arteries, which are cri-
tical for adequate uteroplacental blood flow [2,3].

The pathogenetic basis of PD lies in the processes
of cytotrophoblast invasion into the spiral arteries.
Insufficiency of the first wave of trophoblast invasion
prevents the formation of adequate uteroplacental
blood flow, while disruption of the second wave of
invasion leads to ineffective increase in placental
blood supply, imbalance of the lipid peroxidation
system, increased permeability of the placental bar-
rier, and damage to cell membranes. Today, it is ge-
nerally accepted that both pregnancy loss and the
development of gestational complications are direct-
ly related to disturbances in both waves of tropho-
blast invasion [2,4,7].

Thus, early detection of placental lesions is critical
for ensuring normal fetal development and predict-
ing the course of pregnancy. That is why the current
task of modern perinatology is to form risk groups
for the development of PD already in the first tri-
mester of gestation.

Despite the availability of modern diagnostic me-
thods, including ultrasound and Doppler studies, the
question of effective prevention of PD in low placen-
tation remains open. It is known that early detection
of signs of impaired blood flow and timely administra-
tion of pathogenetically justified drug therapy can
significantly improve uteroplacental hemodynamics,
promote better chorionic vascularization, normalize
placental hormonal function and, as a result, reduce
the frequency of gestational complications [6,8,9].

In view of the above, it is important to study the
effect of the complex of preventive measures we pro-
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pose on uteroplacental blood flow indicators, morpho-
functional characteristics of the placenta, as well as on
the overall course of pregnancy in women with low
chorionic location in the first trimester of gestation.
The aim of the study is to evaluate the effective-
ness of a set of preventive measures for the formation
of uteroplacental blood flow in pregnant women
with low chorionic localization in early gestation
based on the analysis of Doppler characteristics and
three-dimensional (3D) imaging indicators.

Materials and methods of the study

We observed 119 pregnant women with low cho-
rionic location. The main group consisted of 64 pa-
tients who underwent prevention of PD from early
gestation using a complex of drug therapy developed
by us. The control group consisted of 55 women with
similar pathology who did not undergo any preven-
tive intervention for PD in the first trimester of
pregnancy.

The groups of pregnant women examined were
representative in terms of age and social status.
Women with multiple pregnancies, pregnancies after
assisted reproductive technologies, as well as pa-
tients with severe somatic diseases, congenital or
acquired uterine abnormalities, and cases of detected
fetal malformations were excluded from the study.
This approach made it possible to reduce the influ-
ence of potential factors that could distort the re-
sults of the assessment of uteroplacental blood flow
formation.

In order to optimize trophoblast invasion and
stimulate the establishment of effective uteroplacen-
tal blood flow in the first trimester of gestation with
low chorionic localization in women of the main
group, a complex of preventive therapy was used.
The main component of treatment was micronized
progesterone at a dose of 100 mg twice daily vaginal-
ly. The drug, identical in structure to endogenous
progesterone, does not have a pronounced antigo-
nadotropic effect at the prescribed doses, but pro-
motes secretory transformation of the endometrium
and provides the necessary conditions for the forma-
tion of fetal-chorionic blood flow. Progesterone the-
rapy was prescribed from the moment of diagnosis of
low chorionic attachment (6—7 weeks of gestation)
and continued until the end of the placentation pe-
riod (16—17 weeks), provided that there was a posi-
tive trend in Doppler blood flow parameters. The
preventive complex also included: ginkgo biloba
extract (40 mg three times a day), which improves
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Table

Indicators of Doppler examination of blood flow in the uterine and spiral arteries at 9—-12 weeks of pregnancy

Parameters Indicators Main group (n=64) Control group (n=55)
S/D ratio 5.9+0.5" 74406
Rl 0.67+0.04 0.75+0.06
Pl 11014~ 1.7£016
Right uterine artery
PSV, cm/s 60.2+2.9 56.3£2.7
EDV, cm/s 17.8+10 13.6+0.9
MDV, cm/s 16.8+1.2 14.6+0.9
S/D ratio 5.8+0.5* 754106
RI 0.70+0.05 0.81+0.07
Pl 1.2+014* 1.7+£018
Left uterine artery
PSV, cm/s 641+27 59.8+2.3
EDV, cm/s 18.8411* 13.5+0.9
MDV, cm/s 13.2+10 10.9+0.8
S/D ratio 2.0+£0.4* 3.4+0.5
RI 0.4+£0.07* 0.7£0.08
Pl 0.8+0.08* 1.2+0.10
Spiral arteries
PSV, cm/s 594425 551416
EDV, cm/s 28.7+1.4* 204413
MDV, cm/s 28.441.8* 19.8+1.7

Note:* — the difference is significant compared to the control group (p<0.05).

microcirculation and contributes to improved blood
supply to the trophoblast due to its vasodilating ef-
fect; Folio 1 tablet per day in the morning with
food), containing 400 mcg of folic acid and 200 mcg
of potassium iodide, used to prevent congenital mal-
formations of the fetus; Biolectra 1 tablet per day),
which provides 300 mg of magnesium ions to main-
tain uterine tone and stabilize placental perfusion.
The course of non-hormonal therapy lasted an ave-
rage of 12—14 days, was prescribed from 5-8 weeks
of gestation, and was repeated 2—3 times during the
first half of pregnancy at intervals of 2—-3 weeks.
Women in the control group received only folic acid.
Thus, the therapy used in the main group was aimed
at improving perfusion in the area of chorionic at-
tachment and ensuring proper formation of utero-
placental blood flow in the early stages of gestation.

All participants in the study underwent a compre-
hensive ultrasound examination. At 9—12 weeks of
gestation, within the first trimester, a transvaginal
ultrasound examination was performed using 3D
VOCAL (Virtual Organ Computer-aided AnaLysis)
technology, which was used to determine the volume
of the chorion and analyze its vascular architecture.
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The vascularization of the chorion was assessed by
automated calculation of the vascularization index
(VI), which reflects the functional density of vascu-
lar elements in the entire volume of the placenta,
allowing for objective characterization of its blood
supply. In addition, all patients underwent Doppler
assessment of uteroplacental blood flow. An analysis
was performed of resistance indices (RI): pulsatility
index (PT), systolic-diastolic ratio (SDR) and blood
flow velocity characteristics in the right and left
uterine arteries (UA) and spiral arteries (SA), peak
systolic velocity (PSV), end-diastolic velocity
(EDV), mean diastolic velocity (MDV), which al-
lowed for a comprehensive assessment of the func-
tional state of early placental blood flow [5,7,8].

Statistical analysis was performed using standard
methods of variational statistics. Student’s t-test
was used to assess the significance of differences bet-
ween indicators. Results were considered statisti-
cally significant at p<0.05.

Results of the study and discussion

Clinical observation allowed us to evaluate the ef-
fectiveness of the proposed set of preventive mea-
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sures in pregnant women with low placentation,
starting from early gestation. The state of uteropla-
cental blood flow, Doppler parameters, and morpho-
functional characteristics of the placental bed in the
main and control groups were analyzed. The results
obtained allow us to draw conclusions about the ad-
vantages of early prevention of PD in cases of low
chorionic location. The results of the study are pre-
sented in Table.

Compared with the control group, pregnant wo-
men in the main group showed a significant decrease
in resistance indices in the right uterine artery: the
ratio of systolic to diastolic velocities (S/D ratio)
was 5.9+0.5 versus 7.4+0.6, which is 20.3% lower,
and the PI was 1.1£0.14 versus 1.7+0.16, i.e., a de-
crease of 35.3% (p<0.05). A similar trend was ob-
served in the left uterine artery, where the S/V ratio
was 5.8%0.5 versus 7.5£0.6 (a decrease of 22.7%),
and the RT was 1.2+0.14 versus 1.7£0.18 (a decrease
of 29.4%; p<0.05). The RI was also lower in pregnant
women in the main group, although the difference
was not statistically significant (p>0.05). Thus, com-
pared with the control group, the main group
showed a significant decrease in resistance indices in
the right and left uterine arteries, indicating im-
proved hemodynamics in the uteroplacental bed.
The decrease in S/D ratio and PI, as markers of vas-
cular resistance, indicates a reduction in placental
hypoperfusion and a potentially lower risk of PD.
Although the decrease in IR was not statistically sig-
nificant, the overall trend toward improved blood
flow confirms the effectiveness of the prevention
measures taken [8].

At the same time, there was a significant increase
in blood flow velocity parameters: the EDV in the
right uterine artery was 17.8+1.1 cm/s compared to
13.6£0.9 cm/s in the control group (an increase of
30.9%), and in the left uterine artery — 18.8+1.1 cm/s
compared to 13.5£0.9 cm/s (an increase of 39.3%).
The results obtained indicate an improvement in pla-
cental perfusion and an increase in its functional ca-
pacity in the early stages of gestation.

The study of blood flow in the spiral arteries also
showed significant advantages in patients in the
main group. They showed a decrease in RIs (SDS —
2.0+0.4; IR — 0.4+0.07; PI — 0.8+0.08), in contrast
to the control group (SDS — 3.4+0.5; IR — 0.7+0.08;
PI — 1.2£0.10), confirming the effectiveness of pre-
ventive measures (p<0.05). This indicates a more
complete transformation of the spiral arteries, which
is critical for adequate placental blood supply.
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Also, in the group receiving PD prevention, dia-
stolic and mean blood flow velocity in the spiral ar-
teries were significantly higher, by almost 30—-40%
compared to the control group (p<0.05). The resis-
tance of the spiral arteries in women receiving pre-
ventive treatment was significantly reduced by al-
most one-third compared to the control group.
These data indicate the effectiveness of early preven-
tive therapy in normalizing the hemodynamics of the
spiral arteries and a potentially beneficial effect on
fetal development.

In addition, the morphofunctional state of the
chorion was assessed. At 9—12 weeks of gestation,
its volume was significantly larger in patients who
received prophylactic treatment (62.0£4.1 cm?® vs.
48.1+£3.8 cm?®), which reflects more intensive forma-
tion of the future placenta and contributes to its
adequate functioning. The increase in chorionic
volume can be regarded as a consequence of better
trophoblastic invasion and more active develop-
ment of the villous tree, which ensures effective
exchange between the maternal and fetal-placental
blood flow [9].

The VI was also significantly higher in the main
group (17.8£0.38) compared to the control group
(9.68+0.12), indicating enhanced angiogenesis and
the formation of a denser network of vessels in the
chorionic implantation zone. This, in turn, creates
favorable conditions for a more efficient blood supply
to the placenta. A similar trend was observed in the
analysis of the blood flow index: 45.6+3.1 in patients
in the main group versus 35.1+2.8 in the control
group, indicating more active chorionic perfusion,
i.e., increased exchange of oxygen and nutrients in
the early stages of fetoplacental complex formation.
These changes are consistent with the data obtained
on the reduction of vascular resistance in the uterine
arteries and the increase in blood flow velocity indi-
cators, which together confirm the positive effect of
the prevention measures taken on the establishment
of placental blood circulation.

Conclusions

The results of the study indicate that the use of
the developed complex of therapeutic and preven-
tive measures from early gestation in pregnant wom-
en with low chorionic location has a positive effect
on the formation and establishment of uteroplacen-
tal blood flow. The observed significant decrease in
resistance indices in the uterine arteries, increase in
blood flow velocity parameters, increase in chorionic
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volume and its vascularization indicators indicate an
improvement in hemodynamics in the «<mother—
placenta—fetus» system. This, in turn, provides op-
timal conditions for trophoblast development, ade-
quate placental perfusion, and effective
transplacental exchange of oxygen and nutrients.
Thus, conducting a complex of preventive therapy
from early pregnancy in women with low-lying pla-
centa contributes to the formation of a full-fledged
fetoplacental complex, improves blood supply to the
placenta, and reduces the risk of developing primary
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PD. The use of this complex is recommended for the
prevention of PD and the reduction of the frequency
of adverse perinatal outcomes in high-risk groups.

Prospects for further research. In the future, it
is planned to predict the development of perinatal
pathology in pregnant women with morphological
and functional disorders of the chorion-placental
complex in early gestation in the presence of low
chorion localization.
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