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Summary

Introduction. An essential prerequisite for the normal course of pregnancy is a complete gestational remodeling of
the blood circulation, when the spiral arteries are transformed into uteroplacental vessels with reduced resistance and
constant blood flow. Chronic endometritis is characterized by morphofunctional changes in the mucous membrane and
microcirculatory disorders in the pool of spiral arteries. If pregnancy develops with the above disease, it may lead to
disruption of gestational remodeling of the spiral arteries and contribute to increased resistance to fetoplacental blood flow.

Aim. To study the peculiarities of blood flow in the uterine spiral arteries and uterine arteries during pregnancy in women
with a history of chronic endometritis and to evaluate the role of preconception care in the prevention of pregnancy complications.

Material and Methods.

303 women with chronic endometritis were followed during pregnancy. Of these, 135 received antepartum treatment (Group
1), which included broad-spectrum antibiotics, hormone replacement therapy for 3 months, and L-arginine during the antepartum
period and the first 17-18 weeks of pregnancy. The other 168 women received no treatment during the preconception period
(Group I1). A control group of 20 healthy patients without chronic pre-pregnancy endometritis was also included.

Doppler ultrasound of the spiral and uterine arteries was performed at 5-6 weeks of gestation and 17-18 weeks of
gestation. The systolic-to-diastolic ratio (SDR) was calculated as the ratio of the maximum systolic blood flow velocity to the
end-diastolic velocity, the pulsatility index (PI) was calculated as the ratio of the difference between the maximum systolic
and minimum diastolic velocities to the mean blood flow velocity, and the resistance index (RI) was calculated as the ratio of
the difference between the maximum systolic and minimum diastolic velocities to the maximum systolic blood flow velocity.

The obtained data were processed using the methods of mathematical statistics, calculating the mean sample values
(M), variance (o), standard error of the mean (m), applying the Student’s t-test and calculating the odds ratio using the
statistical software "STATISTICA" (StatSoft Inc., USA).

During the research, the principles of patient-centered care were followed in accordance with the requirements of the
Tokyo Declaration of the World Medical Association, the International Recommendations of the Helsinki Declaration on
Human Rights, the Convention on Human Rights and Biomedicine of the Council of Europe, the Laws of Ukraine, the
Orders of the Ministry of Health of Ukraine, and the requirements of the Ethical Code of the Ukrainian physician.

The paper is an excerpt from the initiative scientific research project of the Department of Obstetrics and Gynecology
No. 2 at Poltava State Medical University, entitled “Optimization of approaches to the management of pregnancy in women
at high risk of obstetric and perinatal pathology” (State registration number 0122U201228, duration:10.2022-09.2027).

Results. In healthy women at 5-6 weeks of gestation, low resistance blood flow with low pulsatility and high diastolic component
was observed in the uterine spiral arteries, as indicated by relatively low resistance indices. In Group Il patients who became
pregnant with chronic endometritis, an increase in SDR by 11.3% (p<0.01), PI by 36% (p<0.01) and RI by 36.2% (p<0.05) was
observed in the spiral arteries at 5-6 weeks of pregnancy, as well as at 17-18 weeks, when SDR increased by 23% (p<0.001), PI
by 63% (p<0.001) and RI by 47.5% (p<0.01) compared to healthy women. No significant changes in resistance indices were found
in the uterine arteries. The calculated blood flow indices in the uterine spiral arteries at 5-6 weeks of gestation were significantly
higher in those Group Il women who developed pre-eclampsia later in pregnancy. In these patients, SDR, PI, and RI were 12.4%
(p<0.05), 21.7% (p<0.05), and 17.7% (p<0.05) higher, respectively, than in group II women who did not develop pre-eclampsia
during pregnancy. Furthermore, the more significant the increase in vascular resistance at the beginning of pregnancy, the more
severe the pre-eclampsia. At 17-18 weeks' gestation, the increase in Doppler blood flow indices in the uterine spiral arteries was
more pronounced and was accompanied by an increase in SDR, PI, and Rl in the uterine arteries.

In women of Group I who received pre-pregnancy treatment for chronic endometritis, both at 5-6 weeks and at 17-18 weeks of
pregnancy, the values of resistance indices in the uterine spiral arteries were significantly lower than in the group of patients who
did not receive such treatment. A more favorable course of pregnancy was also observed: the incidence of spontaneous abortion
decreased by a factor of 2.3 (OR 5.20, 95% CI [1.75-15.42]; p <0.05), and the incidence of pre-eclampsia decreased by a factor of
1.8 (OR 2.3; 95% CI [1.25-4.31]; p <0.05). At the same time, the proportion of moderate forms of pre-eclampsia increased (85%
of cases of moderate pre-eclampsia in Group I versus 73% in Group 1) and the proportion of severe forms decreased (15% versus
27%). The mean duration of disease manifestation also decreased (34.3+0.4 weeks in Group I versus 29.4%0.6 weeks in Group ).

Conclusions: In patients with chronic endometritis, pregnancy is associated with a high incidence of spontaneous
abortion, especially in early pregnancy, and pre-eclampsia. This is accompanied by vasoconstriction and spasm of the uterine
spiral arteries, as evidenced by a significant increase in the resistance indices of these vessels, which appears as early as
5-6 weeks of pregnancy and progresses to 17-18 weeks. It is more pronounced in women whose pregnancy is complicated by
the development of pre-eclampsia. Preconception treatment of chronic endometritis can reduce vascular resistance in the
pre-placental circulation at the stage of cytotrophoblastic transformation of the walls of the spiral arteries, which leads to a
decrease in the incidence of spontaneous abortion and preeclampsia, especially its severe forms.

Keywords: Pre-eclampsia; Chronic Endometritis; Doppler Ultrasound,; Spiral Arteries.
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Introduction

A necessary prerequisite for a normal pregnancy
is a complete gestational remodeling of the blood
circulation, which is achieved by the invasion of
cytotrophoblast cells into the walls of the spiral
arteries [1-4]. As a result, the spiral arteries are
transformed into uteroplacental vessels in which the
endothelial and smooth muscle layers are completely
replaced by endovascular trophoblasts [5-8]. This
ensures a reduction in preplacental resistance to
blood flow, stability of the uteroplacental circulation,
and adequate supply of oxygen and nutrients to the
embryo [8, 9].

The onset of pregnancy in women with chronic
endometritis (CE) is associated with the development
of numerous complications during pregnancy [10-
13]. This is mainly due to the morphofunctional
characteristics of the uterine mucosa resulting
from prolonged persistent inflammatory processes:
destruction of endometrial cells, sclerosis of the
spiral arteries, luminal narrowing with restricted
blood flow [14-18]. This is associated with disturbed
secretory transformation of the endometrium
during the menstrual cycle, decreased synthesis of
endometrial proteins, and disturbances in the activity
of the receptor apparatus of the uterine mucosa
[1,19-21].

Disturbed cytotrophoblastic transformation of
the spiral arteries, together with the development
of gestational endothelial dysfunction, serves as the
main triggering mechanism for the development of
numerous complications, including miscarriage,
intrauterine growth restriction, and pre-eclampsia
[22]. Currently, obstetric practice lacks accessible
methods to assess the adequacy of invasive
procedures in the spiral arteries. The only available
approach to indirectly evaluate the effectiveness of
their gestational transformation is Doppler ultrasound
visualization of the above vessels and measurement
of vascular resistance [23, 24].

The aim is to study blood flow in the uterine
spiral arteries and uterine arteries during pregnancy
in women with a history of chronic endometritis
and to evaluate the role of preconception care in the
prevention of pregnancy complications.

Material and Methods

The paper is an excerpt from the initiative
scientific research project of the Department
of Obstetrics and Gynecology No. 2 at Poltava
State Medical University, entitled “Optimization
of approaches to the management of pregnancy
in women at high risk of obstetric and perinatal
pathology” (State registration number 01220201228,
duration:10.2022-09.2027).

303 pregnant women with a history of chronic
endometritis (CE) were followed during pregnancy.
Of these, 135 were treated for CE in the preconception
period (Group I). This treatment included broad-
spectrum antibacterial agents, hormone replacement
therapy for 3 months, and L-arginine. The latter
was prescribed to restore impaired endometrial
blood flow to improve microcirculation [25] in the
form of an oral solution at a dose of 6 g during the
preconception period and throughout the first 17-
18 weeks of pregnancy. The remaining 168 women

(Group II) received no preconception treatment for
CE. The control group (CG) consisted of 20 healthy
patients who had no history of CE prior to pregnancy.

Doppler ultrasound of the spiral and uterine
arteries was performed at 5-6 weeks of gestation
and 17-18 weeks of gestation. The systolic-to-
diastolic ratio (SDR) was calculated as the ratio of
the maximum systolic blood flow velocity to the
end-diastolic velocity, the pulsatility index (PI) was
calculated as the ratio of the difference between
the maximum systolic and minimum diastolic
velocities to the mean blood flow velocity, and the
resistance index (RI) was calculated as the ratio
of the difference between the maximum systolic
and minimum diastolic velocities to the maximum
systolic blood flow velocity [23, 24].

The obtained data were processed using the
methods of mathematical statistics, calculating the
mean sample values (M), variance (o), standard
error of the mean (m), applying the Student’s t-test
and calculating the odds ratio using the statistical
software "STATISTICA" (StatSoft Inc., USA).

During the research the principles of patient-
centered care were followed in accordance with
the requirements of the Tokyo Declaration of
the World Medical Association, the international
recommendations of the Helsinki Declaration of
Human Rights, the Convention on Human Rights and
Biomedicine of the Council of Europe, the laws of
Ukraine, the regulations of the Ministry of Health of
Ukraine, and the requirements of the Ethical Code of
the Ukrainian Physician.

Results

In healthy women of the control group at 5-6
weeks of gestation, the SDR in the uterine spiral
arteries was 2.03 = 0.04, the PI was 0.66 £ 0.06, and
the RI was 0.47 + 0.06. These values indicated a low
resistance blood flow with low pulsatility and a high
diastolic component, which is expected in the early
stages of physiological pregnancy. At 17-18 weeks
of gestation, the SDR in these vessels decreased by
21% compared to baseline (p <0.001) and was 1.60 +
0.04. The PI was 33% lower than at the beginning of
pregnancy (0.44 £0.04; p<0.01). RIwas 0.40 £ 0.04,
which was not significantly different from the initial
values at the beginning of pregnancy, but indicated
a tendency to decrease this parameter (p > 0.5). In
the uterine arteries of healthy women, the SDR was
2.23 £ 0.06 at 5-6 weeks of gestation and decreased to
1.9 £ 0.04 at 17-18 weeks of gestation, representing a
15% decrease compared to the baseline values at the
beginning of pregnancy (p < 0.001). The PI changed
from 0.84 + 0.06 at 5-6 weeks of gestation to 0.68 +
0.05 at 17-18 weeks of gestation (a 19% decrease, p
< 0.05), while the RI was 0.6 = 0.07 and 0.44 + 0.04,
respectively, with no significant difference (p > 0.05).

In pregnant patients with CE of Group II, we
observed an increase in vascular resistance indices
in the spiral arteries. At 5-6 weeks of gestation, the
SDR in the spiral arteries of these women exceeded
the control values by 11.3% and was 2.26 + 0.07
compared to 2.03 = 0.04 in the control group (p <
0.01). Similarly, the PI was 0.9 + 0.07, 36% higher
than the control group (p < 0.01). The RI was also
36.2% higher than the control values (0.64 + 0.05 vs.
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0.47 + 0.06 in the control group; p < 0.05). At 17-18
weeks of gestation, vascular resistance indices in the
uterine spiral arteries of women with a history of CE
decreased compared to the values at the beginning
of pregnancy, as expected for physiological changes
during pregnancy. However, the Doppler indices
were high compared to those of healthy women at
this stage of pregnancy. Specifically, the SDR in the
spiral vessels of women in Group II was 23% higher
than in healthy patients (1.98 £ 0.05 vs. 1.6 = 0.04 in
the control group; p < 0.001); the PI was 63% higher
(0.72 £ 0.07; p < 0.001 vs. the control group); and
the RI was 47.5% higher (0.59 = 0.05; p < 0.01).

Thus, we observed high values of wvascular
resistance indices in the spiral arteries of the uterus
both in early pregnancy and in the second trimester.
In our opinion, these values are associated with
histologic changes in the uterine spiral arteries that
are characteristic of CE. Authors who have studied
histological changes in the endometrium in this
pathology have reported the presence of sclerosis
and thickening of the walls of the spiral arteries,
narrowing of their lumen, and significant restriction
of blood flow in these vessels in 75.9% of women
with CE [14, 15]. We hypothesize that the above
conditions may significantly restrict blood flow in the
spiral arteries after the onset of pregnancy, especially
if the pathologic histologic changes associated with
CE were not corrected at the preconception stage.

This may be evidenced by the high rate of
complicated pregnancies in women with CE. At this
point, out of 168 women in Group II who conceived
with CE, 41 (24%) had miscarriages, 23 of which
(56%) occurred before 8 weeks of gestation. The high
incidence of pre-eclampsia (PE) is also noteworthy.
PE complicated the course of pregnancy in 37 (32.1%)
women in Group II who carried their pregnancy to
the third trimester, with 27% of cases being severe,
and the mean duration of clinical manifestation was
29.4+0.6 weeks.

The study of uterine arteries in women of Group
II showed no significant deviations from control
values of Doppler indices at both 5-6 and 17-18
weeks of gestation. In early pregnancy, the PI in
these vessels was 2.09+0.07 (p>0.1 compared to the
control group), the RI was 0.8+0.04 (p>0.5 compared
to the control group), and the SDR was 0.6+£0.05
(p>0.5 in the same comparison). At 17-18 weeks of
gestation, the SDR in the uterine arteries of women
in Group II was 1.9440.05 (p>0.5 compared to the
control group), the PI was 0.7£0.06 (p>0.5 in the
same comparison), and the RI was 0.5+£0.05 (p>0.2
in the same comparison). This may indicate that the
blood flow in the spiral arteries is more sensitive and
disturbed earlier than in the uterine arteries.

It is noteworthy that the Doppler indices measured
in the spiral arteries of the uterus in the early stages
of pregnancy were significantly higher in women of
group II who subsequently developed PE. The SDR
in the spiral arteries of these patients was 2.45+0.06
at 5-6 weeks of gestation. This was 21% higher than
in healthy women (2.03+0.04; p<0.001) and 12.4%
higher than in women in Group II who did not
develop PE later in pregnancy (2.18+0.06; p<0.05).
The PI in Group Il women who developed PE during
pregnancy (1.01£0.050) was 53% higher than in the
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control group and 21.7% higher than in Group II
women whose pregnancies progressed without PE
(0.82+0.06; p<0.05). The RI in these women was
0.7340.03, which was 55.3% higher than that in the
control group (0.47+0.06; p<0.05) and 17.7% higher
than that in women in Group II who did not have
preeclampsia (0.62+0.04; p<0.05).

Furthermore, the greater the increase in vascular
resistance in early pregnancy, the more severe the
PE. In Group II patients who subsequently developed
moderate PE, the SDR at 5-6 weeks of gestation was
2.4140.07. This was 18.7% higher than in the control
group (p<0.001). In patients who experienced severe
PE, the SDR in the early terms was 2.58+0.06, which
was 27% higher than the control values (p<0.001).
The SDR in patients who did not develop PE during
pregnancy (2.18+0.06) was significantly lower
compared to the SDR in women who subsequently
developed moderate PE (by 10.5%; p<0.02) and
even lower compared to those who subsequently
developed severe PE (by 18.3%; p<0.001).

Similarly, the PI in the spiral arteries in early
pregnancy was 45.4% higher in Group II patients
who subsequently developed moderate pre-eclampsia
compared to the control group (0.96+0.06 versus
0.66%0.06; p<0.001). However, no significant difference
was observed compared to the values of women in
Group II without pre-eclampsia (p>0.1). Notably, in
patients who subsequently developed severe PE, the PI
was 72% higher than in the control group (1.14+0.07;
p<0.001) and 39% higher than in women without PE
(p<0.001). The difference in PI values between the
subgroups of women with subsequent development of
moderate and severe pre-eclampsia at this time point
was not significant (p>0.05).

The RI in the aforementioned vessels in the early
stages of pregnancy was also higher in women who
subsequently developed moderate and severe pre-
eclampsia. In patients who developed moderate PE,
RI at 5-6 weeks' gestation was 0.66+£0.06, which was
40% higher than the control values (p<0.05), but not
significantly different from the values in women of
this group whose pregnancy was uncomplicated by
PE (0.62+0.04; p>0.5). In women with severe PE,
this parameter was 0.7+0.05 at the beginning of
pregnancy, which was 48.9% higher than in healthy
pregnant women (p<0.01). Comparison of this
parameter in the subgroup of women with moderate
PE (p>0.5) and patients without PE (p>0.1) showed
no significant difference.

Inthesecondtrimester (17-18 weeks) of pregnancy,
spiral artery SDR was higher in women who
subsequently developed moderate pre-eclampsia. It
was 32% higher than in the control group (2.12+0.03
vs. 1.60£0.04; p<0.001) and 12.7% higher than in
women without pre-eclampsia (2.124+0.03; p<0.001).
In women with severe pre-eclampsia, the SDR was
2.3740.05, which was significantly higher than in
controls (48% higher; p<0.001), women without pre-
eclampsia (126% higher; p<0.001), and women with
moderate pre-eclampsia (11.7% higher; p<0.001).
The PI in patients with subsequent moderate pre-
eclampsia (0.80+0.05) was 82% higher than in
controls (0.44+0.04; p<0.001) and 31% higher
than in women without pre-eclampsia (0.61+0.06;
p<0.02). In women with severe pre-eclampsia, the



AKYLWEPCTBO TA INHEKOJOrIA / OBSTETRICS AND GYNECOLOGY

PI was 1.1£0.06, which was 2.5 times higher than
in the control group (0.44+0.04; p<0.001), 1.8
times higher than in women without pre-eclampsia
(0.61£0.06; p<0.001), and 1.3 times higher than in
women with moderate pre-eclampsia (0.80+0.05;
p<0.001). Similarly, RI in the spiral arteries was
higher in women with subsequent moderate pre-
eclampsia. It exceeded control values by 64%
(0.72£0.05 versus 0.40+0.04 in the control group;
p<0.001) and was 44% higher than in women without
pre-eclampsia (0.50+0.05; p<0.01). In women with
severe pre-eclampsia, RI was 0.88+£0.06, which was
2.2 times higher than in healthy women (0.40+0.04;
p<0.001), 1.8 times higher than in women without
pre-eclampsia (0.50+0.05; p<0.001), and 1.2 times
higher than in the subgroup of women with moderate
pre-eclampsia (0.72+0.05; p<0.05).

We also observed an increase in Doppler indices
in the uterine arteries at 17-18 weeks' gestation;
however, no significant difference in SDR, PI, and
RI values was observed in these vessels in early
pregnancy. Notably, in women who subsequently
developed severe PE, the SDR at 17-18 weeks'
gestation increased significantly to 2.27+0.01,
exceeding both the control level (by 19%; p<0.002)
and the level in women without PE (by 21%;
p<0.002), as well as in women with moderate PE
(by 13%; p<0.02). The PI in the uterine arteries of
women with subsequent severe PE (1.1£0.04) also
significantly exceeded the values in healthy patients
(0.68+0.05; by 62%; p<0.001), in women in Group
IT without PE (0.71+0.06; by 55%; p<0.001), and in
women with subsequent moderate PE (0.91+0.08;
by 21%; p<0.05). The RI of the uterine arteries also
changed. At the mentioned gestational age, it was
0.624+0.03 in women in Group II who subsequently
developed moderate PE, which was 41% higher than
in controls (0.44+0.04; p<0.001) and 26% higher
than in women without PE (0.49+0.05; p<0.05).
In patients with subsequent severe PE, RI values
reached 0.72+0.03, which was also higher than in
healthy patients (by 64%; p<0.001), higher than in
women without PE (by 47%; p<0.001), and higher
than in women with moderate PE (by 16%; p<0.05).

Thus, Doppler ultrasound performed in pregnant
patients with a history of CE showed signs of
vasoconstriction and spasm in the spiral arteries
of the uterus, manifested by a significant increase
in SDR, PI and RI in these vessels as early as 5-6
weeks of pregnancy, progressing to 17-18 weeks of
pregnancy. It is important to note that at the beginning
of pregnancy, increased vascular resistance is
observed only in the spiral arteries, but as pregnancy
progresses, this phenomenon also occurs in the
uterine vessels. Obviously, the anomalies observed
in pregnant women with a history of CE could
have been prevented by a preconception treatment
capable of improving the state of the endometrium,
its blood supply and the functional characteristics of
the mucosal glands. To confirm this assumption, we
analyzed the above-mentioned vascular resistance
indices in women whose pregnancies occurred after
preconception treatment for CE (Group I). It was
found that at 5-6 weeks of pregnancy the values of
all Doppler indices in the uterine spiral arteries were
significantly lower than the values in the group of

patients who did not receive such treatment and did
not differ significantly from the values observed in
healthy pregnant women.

Finally, in women who received preconception
treatment for CE, the SDR at 5-6 weeks of pregnancy
was 2.04+0.06, which was 10.7% lower than in
women in Group II who did not receive preconception
treatment (p<0.05). The PI in Group I women was
0.67+0.07, showing a 34.3% decrease compared
to the corresponding group (p<0.05). The RI also
decreased by 29.4% (p<0.05) to 0.49+0.04. At 17-18
weeks' gestation, women who received pre-pregnancy
treatment for PE also showed significantly improved
spiral artery blood flow conditions. The SDR was
in the range of 1.68+£0.05, which was 17.8% lower
than in the women of Group II (p<0.001). The PI was
0.49+0.07, showing a 46.9% decrease compared to
the corresponding group (p<0.05). The RI decreased
by 40.4% (p<0.05) to a value of 0.42+0.06.
Consequently, the blood flow in the uterine arteries
also improved.

As a result of the improved blood supply, women
who received preconception treatment had a more
favorable pregnancy outcome. The miscarriage rate
was 10.3% compared to 24% in Group II (OR 2.79;
95% CI [1.45-5.38]; p<0.05). Miscarriage before
the 8th week of pregnancy occurred in 4 patients in
Group 1 (2.96% compared to 13.7% in Group II; OR
5.20; 95% CI [1.75-15.42]; p<0.05). PE complicated
pregnancy in 20 women in Group I (17% vs. 32.1%
in Group II; OR 2.3; 95% CI [1.25-4.31]; p<0.05).
Among these cases, moderate manifestations of this
complication were present in 17 women (85% of PE
cases) in Group I and 27 women (73%) of 37 patients
with PE in Group II (OR 2.51; 95% CI [1.25-5.04];
p<0.05). Severe PE further complicated pregnancy
in 3 women (15% of women with PE) in Group I
and 10 women (27% of women with PE) in Group II
(OR 4.64; 95% CI [1.23-17.48]; p<0.05). The mean
gestational age at onset of PE was 34.3+0.4 weeks in
Group I and 29.4+0.6 weeks in Group II.

Conclusions

Women who conceived with untreated CE
experience a significant increase in SDR, PI and
RI values both in early (5-6 weeks) and late (17-18
weeks) gestation. This indicates vasoconstriction in
the pre-placental circulation, which is associated
with a high incidence of complications such as
miscarriage, especially in the early stages, and pre-
eclampsia. In women who develop pre-eclampsia
during pregnancy, an increase in vascular resistance
in the spiral arteries of the uterus (SDR by 21%,
PI by 53%, RI by 55% compared to the values in
healthy pregnant women) is observed even in early
pregnancy. Preconception care, including treatment
of CE, offers a real opportunity to reduce vascular
resistance in the pre-placental circulation during
cytotrophoblastic transformations in the walls of
the spiral arteries. This, in turn, has positive trends
in reducing spontaneous losses (by 4.6 times) and
pregnancy complications. In women who have
undergone preconception treatment, the incidence of
preeclampsia is reduced by 1.8 times and the duration
of its manifestation is increased.

81



HEOHATOJIOTISA, XIPYPIISi TA NEPUHATANIbHA MEQULUHA T. X111, Ne 2(48), 2023

NEONATOLOGY, SURGERY AND PERINATAL MEDICINE VoL. xill, Ne 2(48), 2023 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HIiR. PERINAT. MED. (ONLINE)

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

Future research prospects: The identified preconception care and prevention of obstetric pathology.
features of pregnancy complications in the presence Conflict of interest: the authors have declared
of pre-existing chronic endometritis highlight the need no conflict of interest.
for further research aimed at improving methods of Sources of funding: sclf-financing.

References:

1. Taranovska OO, Likhachov VK, Dobrovolska LM, Makarov OG, Shymanska YV. The role of secreting function
of decidua in the development of complications of gestation process in pregnant women with a past history of chronic
endometritis. Wiad Lek. 2020;73(11):2416-20. doi:10.36740/wlek202011115

2. Boutin A, Demers S, Gasse C, Giguere Y, Tétu A, Laforest G, et al. First trimester placental growth factor for
the prediction of preeclampsia in nulliparous women: the great obstetrical syndromes cohort study. Fetal Diagn Ther.
2019;45(2):69-75. doi: 10.1159/000487301

3. Erez O, Romero R, Jung E, Chaemsaithong P, Bosco M, Suksai M, et al. Preeclampsia and eclampsia: the conceptual
evolution of a syndrome. Am J Obstet Gynecol. 2022;226(25):S786-803. doi: 10.1016/j.ajog.2021.12.001

4. Brosens I, Puttemans P, Benagiano G. Placental bed research: 1. The placental bed: from spiral arteries remodeling
to the great obstetrical syndromes. Am J Obstet Gynecol. 2019;221(5):437-56. doi: 10.1016/j.ajog.2019.05.044

5. Jlemim HIO. ITepe6ir BariTHOCTI Ta MOJOTIB y KIHOK i3 IpeeKIaMIcielo. YKpaiHChKUH KypHAI «300pOB’ S XKIHKN».
2023;1(164):39-44. doi: 10.15574/HW.2023.164.39

6. daBunosa OB, JIumanceka AIO, Oropoguuk AO, Bytenko JIII. Ponp ennorenianpHoi nuchyHKuii B reHesi mnpe-
eKJIaMIICi] Ta MIIAXU Mpo(diTakTUKHU {1 BUHUKHEHHS B HACTYNHIN BaritHOCTI. [lepunaTonoris i mexuarpis. 2019;2(78):13-
8. doi: 10.15574/PP.2019.78.13

7.Boutin A, Gasse C, Demers S, Giguére Y, Tétu A, Bujold E. Maternal characteristics for the prediction of preeclampsia in nulliparous
women: the great obstetrical syndromes (GOS) study. J Obstet Gynaecol Can. 2018;40(5):572-8. doi: 10.1016/j.jogc.2017.07.025

8. XKabuenxo 1A, 3anopoxna T/, Tepruuna-Tentok CB, JlixasoB BK, Kopuiens HI, Onemko B®. Ta in. [lmanenrap-
Hi MOpYUICHHS Y BariTHUX — MepeMilieHUX 0Ci6 B yMOBaX MEPCHCTEHTHOrO CTpecy. PempoayKTHBHA €HIAOKPHHOIOTIS.
2023;67:107-13. doi: https://doi.org/10.18370/2309-4117.2023.67.107-113

9. Boutin A, Gasse C, Guerby P, Giguere Y, Tétu A, Bujold E. First-trimester preterm preeclampsia screening in nulliparous
women: the great obstetrical syndrome (GOS) study. J Obstet Gynaecol Can. 2021;43(1):43-9. doi: 10.1016/j.jogc.2020.06.011

10. Dorostghoal M, Ghaffari HO, Marmazi F, Keikhah N. Overexpression of endometrial estrogen receptor-alpha in the
window of implantation in women with unexplained infertility. J Fertil Steril. 2018;12(1):37-42. doi: 10.22074/1jfs.2018.5118

11. Kumakesuu IT, Konabun HB, Paguenko BB. EngomeTpiii y ¢pokyci yBaru rinekosora: posb IicTepoCKoIii Ta iMmy-
HOTiCTOXiMil B JiarHOCTHIII XPOHIYHOTO €HAOMETPHUTY, BHOIp JNiKyBaHHSI. PenponykTuBHa eHokpuHOIOTiA. 2017;34:24-7.
doi: 10.18370/2309-4117.2017.34.24-2

12. Kitaya K, Matsubayashi H, Yamaguchi K, Nishiyama R, Takaya Y, Ishikawa T, et al. Chronic endometritis: potential
cause of infertility and obstetric and neonatal complications. Am J Reprod Immunol. 2016;75(1):13-22. doi: 10.1111/aji.12438

13. Bopounkosa HM. JlikyBaHHS XpOHIYHOI0 €HAOMETPUTY Ha €Tamli mperpasigzapHoi miarorosku. KiaiHiuHa eHAOKpH-
HOJIOTis Ta eHAOKpUHHA Xipypris. 2018;4(64):81-4. doi: 10.24026/1818-1384.4(64).2018.150035

14. Xwmine CB, Uynitiosua HS. XpoHiuHUI €HAIOMETPHUT K OJMH i3 (aKkTOpiB HeBAaIuX cupob iMmranTamnii emopio-
HIB y mporpaMax AOTMOMIKHHX PENPONyKTUBHUX TEXHOJIOTiH. AKTyasJbHI MUTAHHS MeAiaTpii, akymepcTBa Ta TiHEKOJIOTi].
2019;2:111-7. doi: 10.11603/24116-4944.2019.2.10930

15. Moreno I, Cicinelli E, Garcia-Grau I, Gonzalez-Monfort M, Bau D, Vilella F, et al. The diagnosis of chronic
endometritis in infertile asymptomatic women: a comparative study of histology, microbial cultures, hysteroscopy, and
molecular microbiology. Am J Obstet Gynecol [Internet]. 2018[cited 2023 May 15];218(6):602.e1-16. Available from:
https://www.ajog.org/article/S0002-9378(18)30156-X/fulltext# doi: 10.1016/j.ajog.2018.02.012

16. Puente E, Alonso L, Lagana AS, Ghezzi F, Casarin J, Carugno J. Chronic endometritis: old problem, novel insights
and future challenges. Int J Fertil Steril. 2020;13(4):250-6. doi: 10.22074/ijfs.2020.5779

17. Horban NY, Vovk IB, Lysiana TO, Ponomariova IH, Zhulkevych IV. Peculiarities of uterine cavity biocenosis in patients
with different types of endometrial hyperproliferative pathology. J Med Life. 2019;12(3):266-70. doi: 10.25122/jml-2019-0074

18. Moncwka OB, JlockyroBa TO, CimonoBa HB, Ilerynbpko AIl. OnTumizamisi JiKyBaHHS JKiHOK 3 XPOHIYHHM E€H-
JOMETPUTOM SK pe3epB mniaBumeHHs ¢eprunbHocTi. World Science. 2018;10(38):28-32. doi: 10.31435/rsglobal
ws/31102018/6175

19. Klimaszyk K, Svarre Nielsen H, Wender-Ozegowska E, Kedzia M. Chronic endometritis - is it time to clarify
diagnostic criteria? Ginekol Pol. 2023;94(2):152-7. doi: 10.5603/GP.a2022.0147

20. Song D, He Y, Wang Y, Liu Z, Xia E, Huang X, et al. Impact of antibiotic therapy on the rate of negative
test results for chronic endometritis: a prospective randomized control trial. Fertil Steril. 2021;115(6):1549-56. doi:
10.1016/j.fertnstert.2020.12.019

21. Xiong Y, Chen Qi, Chen C, Tan J, Wang Z, Gu F, et al. Impact of oral antibiotic treatment for chronic endometritis
on pregnancy outcomes in the following frozen-thawed embryo transfer cycles of infertile women: a cohort study of 640
embryo transfer cycles. Fertil Steril. 2021;116(2):413-21. doi: 10.1016/j.fertnstert.2021.03.036

22. Barrientos G, Pussetto M, Rose M, Staff AC, Blois M, Toblli JE. Defective trophoblast invasion underlies fetal
growth restriction and preeclampsia-like symptoms in the stroke-prone spontaneously hypertensive rat. Mol Hum Reprod.
2017;23(7):509-19. doi: 10.1093/molehr/gax024

23. Mapkin JIb, [Tonosuu OI, [Tonosuu Al. /lonnepomeTpuyHe AOCTIAKEHHSI MAaTKOBO-TIJIAEHTAPHO-IIJIOA0BOT0 KPO-
BOIJIMHY Y BariTHUX 3 NEPBUHHOIO apTepPiajbHOIO TiNOTOHI€0. AKTyalbHI MUTaHHS MeaiaTpii, akymepcTsa Ta riHeKoJIOoTi].
2017;1:100-4. doi: 10.11603/24116-4944.2017.1.7397

24. Demers S, Boutin A, Gasse C, Drouin O, Girard M, Bujold E. First-trimester uterine artery Doppler for the
prediction of preeclampsia in nulliparous women: the great obstetrical syndrome study. Am J Perinatol. 2019;36(09):930-
5. doi: 10.1055/s-0038-1675209

25. Skrypnyk I, Maslova G, Lymanets T, Gusachenko I. L-arginine is an effective medication for prevention of endothelial
dysfunction, a predictor of anthracycline cardiotoxicity in patients with acute leukemia. Exp Oncol. 2017;39(4):308-11.

82



AKYLWEPCTBO TA INHEKOJOrIA / OBSTETRICS AND GYNECOLOGY

3MIHU IHTEHCUBHOCTI MATKOBOTI'O KPOBOTOKY ¥ BATITHUX
3 XPOHIYHUM EHIOMETPUTOM B AHAMHE31

B. Jlixauos, O. Tapanoscvka

IMonTaBcrKkmii nep:kaBHuii Mennynuii yaisepcurer MO3 Ykpainn
(m. ITosrTaBa, Ykpaina)

Pesrome

Beryn. [l XpoHIYHOTO €HIOMETPUTY XapakTepHi Mop(o-(QyHKIiOHAIbHI 3MiHM B CIM30BiH OOOJIOHII Ta po3naanm Mikpo-
MUpKyIALii B 6aceiini crnipadbHUX aprepiif. PO3BUTOK BariTHOCTI Ha TakoMy ()OHI CYNpPOBOKYETHCS HMOPYIICHHSM TecTaliiHOl
nepeOyIoBY CIipaTbHUX apTepiil 1 Cpusie MiIBUIICHHIO PE3UCTEHTHOCTI MAaTKOBO-IUIOIOBOTO KPOBOTOKY.

MeTa qoc/TiizKeHHSI — BUBUCHHS KPOBOTOKY B CIIpaIbHUX apTepisiX MaTKH Ta MATKOBHMX apTePisfX B MPOLEC] BATiTHOCTI y XKIHOK
3 XpOHIYHUM €HJIOMETPUTOM B aHAMHE31 Ta OIIHKA POJIi MPEKOHIEeNIiHHOT HTIATOTOBKU Y NPoQiIaKTHIli TeCTaliHHUX yCKIIaJHCHb.

Marepiaa Ta MeTOIH A0CTiIKEHHS.

Cnoctepiranu 3a recramieto y 303 xiHOK, SKi 10 HACTaHHS BAariTHOCTI Malu XPOHIYHMN €HJOMETPUT. 135 3 HUX NpeKoHIen-
niitHo orpumyBanu JnikyBaHHs (I rpyma), sike BKIO4ano aHTHOAKTepialbHI 3aCO0M IIMPOKOTO CHEKTPY ii, 3aMiCHY FOPMOHANIBHY
TEpariro BIPOAOBK 3 MiciIiB Ta L-apriHiH MPOTATOM MPEKOHIENIHHOTO Mepioqy Ta BIPOAOBK mepmux 17-18 TuxkHIB rectamii.
Inmi 168 xinok nikyBanHs He oTpumyBanu (II rpyna). 20 310pOBHX NaLi€HTOK, AKi 10 HACTAHHS BariTHOCTI XPOHIYHOTO EHIOME-
TPUTY HE MaJIM, CKJIAJTH KOHTPOJIBHY TPYILY.

JocmimpkeHHs BUKOHAHI i3 goTpuMaHHAM «[IpaBui eTMYHMX NPUHIUIIB NPOBEACHHS HAyKOBUX MEIMYHUX MOCTiIKEHBb 32
y4acTIO JIOAMHUY, 3aTBEpKeHNX [enbciHchKoto aexnaparieto (1964-2013 pp.).

[TpoBoxuitocst BU3HaUYEHHs cUCTOJIO-AiacToniunoro BignomenHs (CIB); mynscoBoro inpekcy (I1) Ta ingexcy pe3sucTeHTHOCTI
(IP) y cmipanbHUX Ta MAaTKOBHX apTepifx Ha 5-6 Ta 17-18 TmwxkHsax BaritHOCTI. [lokasHuKM 00poOISIIH METOJaMH MaTeMaTHYHOT
CTaTUCTHKH 3 PO3PaXyHKOM CepeiHiX BubipkoBux 3HaueHs (M), aucrepcii (6) Ta MOMHIIOK CEPEAHIX 3HauUeHb (M), OLIHKOI KPUTe-
pito Cr’rofeHTa Ta po3paxyHKy BiporigHocti mancis 3a gornomororo nporpamu « STATISTICA» («StatSoft Inc.», CIIA).

Crarta € ¢parmentoMm inimiatuBHol HJ/IP xadenpu axymepctsa i rinekonorii Ne2 I[ToaTaBchkoro aepKaBHOTO MEAWYHOTO
yHiBepcureTy «ONTHMI3alis MiAXOAIB 0 BEJCHHS BAariTHOCTI Y XIHOK IPYIl BHCOKOTO PU3UKY [0 BUHHUKHEHHIO aKyLIEPChKOT Ta
nepuHaTanbHoi maroaorii» (Nemepxpeectpanii0122U201228, repmin Bukonanus 10.2022-09.2027).

PesyabTaTtu gocaigxeHHs. Y 3I0pOBHX KIHOK B TEPMiHi 5-6 TIIKHIB BariTHOCTI B CHIpaJbHUX apTEpisfiXx MATKH Mae€ Micie
HHU3bKOPE3UCTEHTHHI KPOBOTOK 3 HU3BKOIO MYJIbCALI€I0 | BACOKHM J[IaCTOJIIYHUM KOMITOHEHTOM, TPO LI0 CBiA4aTh BiJIHOCHO HHU3bKI
3HAYEHHsI IHAEKCIB CyAnHHOTO onopy. ¥ maunienTtok I rpynu, recraris skux HacTanga Ha ()OHI XPOHIYHOTO CHIOMETPHTY, Y CIipalib-
HUX apTepisx Bussiene 3poctanas CJAB wa 11,3% (p<0,01), I1I ma 36% (p<0,01), IP 1a 36,2% (p<0,05) na 5-6 THXxKHI BariTHOCTI,
a Takox B 17-18 TmxniB: CJAB Ha 23% (p<0,001), ITI - Ha 63% (p<0,001), IP Ha 47,5% (p<0,01) B mopiBHAHHI 3 MOKa3HUKAMHU
Y 340POBHX kiHOK. JJOCTOBIpHUX 3MiH IHZEKCIB OIIOPY B MaTKOBUX apTepisx He BUABICHO. BumipioBaHi B 5-6 THXKHIB BariTHOCTI
y CHipallbHUX apTepisxX MaTKH iHACKCH KPOBOTOKY BHSBHIIMCS TOCTOBIPHO BHIIMMH Y TUX XKiHOK Il rpymw, BariTHiCTh AKHX y TO-
JANBIIOMY YCKJIaJHUIACs PO3BUTKOM mpeeknamncii. ¥V Takux naunientis C[AB na 12,4% (p<0,05), Il —ua 21,7% (p<0,05), a IP
Ha 17,7% (p<0,05) Oynu BUIIMMU 3a MOKAa3HUKH y THX KiHOK II rpymu, siki mpeexnamiicii B X0/ ITOaNbIIOT0 nepediry BariTHOCTI
He Maiu. [Ipu npoMy, yuM OinbmmuM Oylio 3pOCTaHHS CYAMHHOTO OMOPY Ha MOYATKy BariTHOCTI, THM OUIBII TSKKOIO BUSBHIACS
npeekiamicis. ¥ 17-18 THxkHIB BariTHOCTI 3pOCTaHHS AOMIEPOMETPHUYHUX IHJEKCIB KPOBOTOKY B CHipalbHUX apTepisfix MaTKH
Oyu1o OinbII BUpa3sHUM 1 noeanyBanocs 3i 36inpmennsm CIB, I1I Ta IP B maTkoBux aprepisx.

VY xiHok | rpymu, sKi OTpUMYBAJIH NPEKOHIENIiITHE JiKyBaHHS XPOHIYHOTO CHIOMETPHTY, 5K B 5-6 THXKHIB, Tak i B 17-18
THIKHIB BariTHOCTI 3HAYEHHS 1HJEKCIB CyJIMHHOTO OMOPY B CIipPAIbHUX apTepisix MaTKU OyJM JOCTOBIPHO MEHIIMMHU B MOPiBHAHHI
31 3HAYESHHSMH B I'PYIi MAIEHTOK, 10 TAKOTO JIIKyBaHHS HE OTpUMYyBaJIU. BinMidennit Takox OinbII cpusATIMBHNA mepedir Barit-
HOCTI: B 2,3 pa3u 3MeHIIyBasacs 4actora camopinpHoTo BukuaHs (BLI 5,20; A1 95% [1,75-15,42]; p <0,05); B 1,8 pasu — yactoTa
npeexnamicii (BII 2,3; 11 95% [1,25-4,31]; p <0,05). ITpu usomy 3pocia dactka noMipaux ii ¢popm (85% BumaaxiB momipHOi
npeexiamicii y oci6 I rpynu rpynu nporn 73% y Il rpymi) i 3Menmunacs yactka Tsokkoi (15% mporn 27% Bianosinno). Cepenniii
tepmin MaHidectanii xBopoou 3mMenmuscs (34,3+0,4 tuxwi B I rpyni npotu 29,4+0,6 TrxuiB B 11 rpymi).

BucHoOBKHM: VYV Nali€eHTOK, BariTHiCTh SKUX HacTana Ha (OHI XPOHIYHOTO EHIAOMETPHUTY, MAIOTh Miclle BUCOKA YacTOTa CaMo-
BIJIBHOTO II€pepUBaHHs BariTHOCTI, 0COOJMBO Ha paHHIX TepMiHaX, Ta mpeeknamicii. lle moexHyeTbCsS 3 BAa30KOHCTPHUKILIEIO i
CIa3MOM y CIipalbHUX apTepisiX MAaTKH, MPO IO CBIAYHUTH JOCTOBIpHE 3pOCTAHHA 1HAEKCIB OMOPY B IIHX CYIHH, SKE 3’ SABISETHCS
1e Ha T0YaTKy BariTHOCTI, y 5-6 THXHIB, 1 mporpecye n10 17-18 TixkHiB. BOHO € OinbIl BUPaXEHUM y XKIHOK, BariTHICTh SAKHX
YCKJIQIHUIIACSl PO3BUTKOM Ipeexamiicii. [IpoBeieHHs IPeKOHIENIIHOTO JIIKyBaHHS XPOHIYHOTO €HIOMETPUTY JIa€ MOKJIUBICTH
3MEHIINTHU CYINHHY PE3UCTEHTHICTh MPETUIAIEHTAPHOTO KPOBOTOKY Ha eTarmi HUTOTpo(oOIacCTHYHIX MEPETBOPEHD B CTIHKAX CIIi-
paibHUX apTepiil i MPU3BOAUTH 1O 3MEHIICHHSIM YaCTOTH CAMOBIIBHUX BUKH/HIB Ta MpeeKIaMIICii, 0COOIHBO TKKHX i HopM.

Kuaro4oBi cjoBa: npeeknamcis; XpoHiunuii eHj0MeTpUT; J0MIEPOMETPis; CHipanbHi apTepii.
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