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OPTIMIZATION OF METHODS FOR DIAGNOSTIC PLACENTAL DYSFUNCTION
IN PREGNANT WOMEN

The aim of the study — to find effective and reliable predictors of early diagnosis of placental dysfunction.

Materials and Methods. To solve the tasks, we conducted a study of 60 pregnant women (the main group) with placental
dysfunction. The control group consisted of 30 pregnant women with a physiological course of pregnancy, who gave birth to live
full-term children with weight and growth characteristics according to the gestation period. The state of the fetoplacental complex
was studied based on the study of the levels of hormones (PAPP-A, B-chorionic gonadotropin (B-hCG), progesterone, placental
lactogen), biophysical state of the fetus (BPP). To study the uteroplacental and fetoplacental hemocirculation, blood flow spectra
were recorded in the uterine arteries, umbilical arteries, and the basin of the middle cerebral artery (MCA) of the fetus. For each
vessel, the pulse index (PI), resistance index (IR) and systole were calculated-diastolic ratio (S/D).

Results and Discussion. Based on the analysis of anamnestic data of pregnant women with placental dysfunction, the factors
that indicate the development of the pathology are highlighted. As a result of the conducted research on the search for predictors of
early diagnosis of placental dysfunction and evaluation of their effectiveness, it was established that the level of human chorionic
gonadotropin decreased by 1.3 times, and progesterone in the blood serum at 10-11 weeks decreased by 1.2 times, compared
to control and reduction of placental lactogen. Therefore, such signs of CTG, such as a decrease in the amplitude of oscillations
less than 3 bpm, the absence of accelerations, the appearance of decelerations, indicate pronounced signs of fetal hypoxia and
require timely treatment and a solution to the issue of childbirth. With Doppler blood flow in the uterine arteries, umbilical arteries
and veins, it was found that a characteristic sign of a violation of the blood flow velocity curve in the uterine arteries is a decrease
in the diastolic component and the appearance of a dicrotic notch in the early diastole phase.

Conclusions. As a result of the analysis, early predictors of placental dysfunction are a decrease in the level of human cho-
rionic gonadotropin, PAPP-A, progesterone, and placental lactogen. For the diagnosis of utero-placental disorders, it is advisable
to conduct a dynamic recording of cardiotocography, ultrasound fetometry and placentometry, and to evaluate dopplerometry in
the uterine vessels and umbilical artery. It is the complex of these markers that has a high predictive value and makes it possible
not only to predict placental dysfunction, but also to diagnose it in a timely and adequate manner.
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ONTUMISALIA METOAIB AIATHOCTUKU NNALEHTAPHOI ANCOYHKLUITY BATITHUX

MeTa gocnigKeHHs — NoLyK etpeKTUBHUX | JOCTOBIPHUX NPEANKTOPIB PaHHbOT AiarHOCTUKM NiaueHTapHOI ANCHYHKLT.

Martepianu Ta metogu. na BMUpilIEHHA NOCTaBNEHNX 3aBAaHb MU NPOBENN focnimkeHHsa 60 BariTHUX (OCHOBHa rpyna)
3 NaaueHTapHo AncdyHKLUie. KOHTponbHY rpyny cknanu 30 BariTHMX i3 pisionoriyHnm nepebirom BariTHOCTI, SKi Hapoauax
XUBUX AOHOLUEHUX AiTell 3 Maco-poCTOBUMU XapakTepucTukamuy BiANoBiAHO recTauii. MpoBefeHO BUBYEHHS cTaHy deTonna-
LLleHTapHOro KOMM/eKCy Ha OCHOBI BUBYEHHS piBHIB ropMoHiB (PAPP), B-xopioHiuHunii roHagotponid (B-hCG ), nporectepoHy,
nnaueHTapHoro naktoreHy. CtaH BHYTPiLWHbOYTPOOHOTO NaoAa OUiHI0Ba/IM 3a AaHVMU YNbTPa3ByKOBOro AoChigkeHHs (Y34),
kapgiotokorpacii (KTI), 6iodiisnyHoro ctany nnoga (BIMM). Ans BUMBYEHHA MaTKOBO-NAauLeHTapHOI i cheTonnaueHTapHoi
reMouupKynsLii peecTpyBanu CnekTpu KPOBOTOKY B MAaTKOBUX apTepisix, apTepisax NynoBWHU, GaceiHi cepefHbOMO3KOBOI
aptepii (CMA) nnoga. ANns KOXHOI cyanHn obuncnioBann nynscosuii iHgekc (Ml), ingekc pesucteHTHOCTI (IP) Ta cuctono-
aiactoniyHe cniBgigHoWweHHs (S/D).

Pe3ynbraty focnigXeHHs Ta iX 06roBopeHHA. Ha 0CHOBI aHanisy aHaMHeCTUYHUX SaHUX BariTHUX i3 naaLeHTapHo
ONCAYHKUIE, BUAINEHI hakTopu, AKi BKa3yoTb HA PO3BUTOK Natonorii. B pe3ynbtaTi NpoBeAeHOro AOCAIMKEHHSA 3 MOLWYKY
NnpeauKTopiB PaHHbOT AiarHOCTUKN NlaueHTapHOT ANCHYHKLIT Ta OLUiHKMA TX e(peKTUBHOCTI BCTAHOB/IEHO 3HMKEHHSA PIBHA
B-XOpioHiYHOro roHagoTponiHy nanHn — B 1,3 pasa, nporectepoHy B cupoBaTLi KpoBi B 10-11 TWXKHIB 3HMXyBaBcA B 1,2
pa3a, NopiBHAHO 3 KOHTPOMIEM Ta 3HWXEHHS NaleHTapHoro naktoreHy. OTxe, Taki 03Hakn KTT, AK 3HWKEHHA amniiTyan
ocumnayin meHwe 3 ya./xB, BiACYTHICTb akuenepadiii, nosisa geuenepadiii, ceiguarb Npo BUPaXeHi 03HakKu rinokcii nnoga ta
noTpebyoTb CBOEYACHOTO NiKyBaHHA Ta BUPILLEHHSA NMUTaHHA NPO PO3POMAXKEHHS. MNpu fonaepomeTpii KPOBOTOKY B MATKOBUX
apTepiax, apTepiax i BEHi NynoBMHW, BCTAHOBJ/IEHO, L0 XapaKTepHOI 03HAKOH MOPYLLUEHHSA KPUBOT LWBUAKOCTI KDOBOTOKY Y
MaTKOBUX apTepisiX € 3HMKEHHA AiaCTOMIYHOrO KOMMOHEHTa i NnoABa AUKPOTUYHOI BUIMKM Y pa3y paHHbOT AiacTonu.

BucHoBku. B pesynbraTi NnpoBefeHOro aHanisy paHHiMu npegumkropamm nnaueHTapHoi AUCHYHKUIT € 3HUXEHHS pPIBHA
B-xopioHi4YHOro roHagoTponiHy noavHun, MATM-A, nporecTepoHy Ta naaLeHTapHoro faktoreHy. JouinibHo 41A AiarHOCTUKN
MaTKOBO-MAaLeHTapHNX MOopyLeHb MPOBOAUTY AMHAMIYHWI 3anuc kapgioTokorpadii, ynbTpa3BykoBy d)eToMeTpito Ta
naaLeHTOMETPI0 Ta OLUiHIoBaTK AONIEPOMETPI0 B MAaTKOBUX CyAMHax Ta apTepii nynosuHu. Came KOMMJIEKC UUX MapKepis
Ma€ BUCOKY NPeAnKTOPHY 3HaYMMICTb | Aa€e MOX/MBICTb HE TiNIbKWM NPOrHO3yBaTh NnaueHTapHy ANChYHKLI0, ane CBOEYaCHO
 afekBaTHO giarHoctysatu.

KnouoBi cnoBa: nnif; 3aTpyvmka pocTy naoga; naaueHTapHa AMCAYHKLIS; niaLeHTapHi FTopMOHM.
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INTRODUCTION. The problem of placental dysfunction
attracts the attention of obstetrician-gynecologists as one
that is far from being resolved. According to the literature, a
violation of the uteroplacental blood flow, which leads to a
violation of the growth and functional state of the fetus in the
antenatal period, is the cause of a decrease in the adapta-
tion of the newborn in the neonatal period, causes a high
morbidity with a violation of the neuropsychological deve-
lopment of the child. Fetal growth retardation is a common
complication of pregnancy that is associated with a variety
of adverse perinatal outcomes. These are the problem of
diagnostic criteria for fetal growth retardation, uncertainty
regarding optimal management and delivery time for a fetus
with placental dysfunction [1, 2, 3].

Placental dysfunction continues to be the main cause of
stillbirth and a cause of obstetric complications. An important
point of placental dysfunction is multifactorial pathogenesis.
In the development of both early and late onset fetal growth
retardation, a special role belongs to placental pathology.
Modern literary data indicate new approaches to effective
screening of fetal growth retardation based on a compre-
hensive review: etiology, diagnosis, prenatal monitoring
and treatment. Recent advances in new imaging techniques
provide the basis for stepwise multiparametric testing that
can provide cost-effective screening within existing prenatal
care systems [4, 5].

Delay in fetal development is difficult due to difficul-
ties in establishing the causes of this pathology, making a
final diagnosis and planning treatment. Fetal retardation is
associated not only with a marked increase in the risk of
perinatal mortality and morbidity, but also with long-term
risks of sequelae. Placental dysfunction is the main factor
contributing to the delay in fetal development. Placenta-
mediated fetal growth restriction results from chronic fetal
hypoxia due to poor placental perfusion through a variety of
mechanisms. Visualization of the placenta and uterine artery
Doppler, used in conjunction with angiogenic growth factors
(in particular, placental growth factor), play an increasingly
important role [5, 6].

Previous research suggests that several serious diseases
in adulthood, such as coronary heart disease, hypertension,
and type 2 diabetes, are associated with fetal growth
retardation. These associations were not associated with
length of pregnancy, suggesting that they are associated with
fetal growth retardation rather than preterm birth. Traditionally,
the causes of fetal development delay are divided into fetal,
placental, and maternal [7, 8, 9]. Although fetal size is a
physical parameter that can be measured at any stage of
pregnancy, growth is a dynamic process that can only be
assessed by repeated measurements. Therefore, accurate
prenatal differentiation between FGR and SGA is difficult.
Classification of the severity of fetal growth retardation during
pregnancy was proposed on the basis of cardiotocography
and Doppler velocity of the umbilical artery (pulsation index)
[10,11]. Prenatal diagnosis in the early stages of pregnancy
is important for determining the term of pregnancy. Follow-
up evaluations are needed to determine whether there is
a reduction in fetal growth rate. Several methods are used
to detect the condition of the intrauterine fetus, including
the height of the uterine fundus (gravigram), ultrasound
biometry with fetal weight assessment, and ultrasound
Doppler examination [12, 13]. The biometric parameters most

commonly used to assess fetal size are biparietal diameter,
head circumference, abdominal circumference, and femur
length. Using commercially available software integrated
into the ultrasound system, fetal weight can be estimated by
combining these parameters into a formula. [14].

Placental dysfunction is an important cause of
intrauterine, perinatal and neonatal morbidity and mortality
[15, 16]. Newborns with delayed fetal development are
programmed for metabolic syndrome, cardiovascular
diseases, neurodevelopmental disorders, and endocrine
anomalies in the long term [17].

MATERIALS AND METHODS. A study was conducted
of 60 pregnant women (main group) with placental dysfunc-
tion who were being treated at the Ternopil Communal City
Hospital No. 2. The control group consisted of 30 pregnant
women with a physiological course of pregnancy, who gave
birth to live full-term children with weight and growth char-
acteristics in accordance with gestational age.

To assess the functional state of the placenta and fetus,
the levels of hormones (PAPP), B-chorionic gonadotropin
(B-hCG), progesterone, estriol, and placental lactogen were
studied in the first and second trimester. Determination of
the hormones of the functional state of the placenta and the
fetus was carried out by the method of enzyme-linked im-
munosorbent assay.

The state of the fetus in utero was evaluated according to
ultrasound examination, cardiotocography, determination of
the biophysical profile of the fetus. Ultrasound examination of
a pregnant woman, determination of biophysical profile was
carried out on a VVoluson-730 device. Doppler measurements
were carried out on the Voluson-730 device with convex sen-
sors with a frequency of 2 to 5 MHz, in color Doppler modes.
To study the uteroplacental and fetoplacental hemocircula-
tion, blood flow spectra were recorded in the uterine arteries,
umbilical cord arteries, and the pool of the middle cerebral
artery (MCA) of the fetus. For each vessel, the pulse index
(PI), resistance index (IR) and systolic-diastolic ratio (S/D)
were calculated.

Cardiotocograms were recorded using a Cadence basic
maternal and child monitoring monitor and a Qiston bT-350
LCD fetal monitor and were evaluated according to the scale
of W. Fisher and co-authors (1976).

Statistical processing of the obtained results was carried
out on a personal computer with the help of Microsoft Excel
office programs using basic statistical methods of calculation.
The reliability of the difference between the mean values was
determined by calculating the Student’s test.

Results and Discussion. Based on the analysis of the
anamnestic data of pregnant women with placental dysfunc-
tion, we have identified factors that indicate the development
of the pathology: extragenital diseases, burdensome gyne-
cological history, placental dysfunction in previous pregnan-
cies. Important criteria for the early diagnosis of placental
dysfunction are the transferred Covid during this pregnancy
in the first trimester, the threat of termination in the early
stages of pregnancy, pregnancy that occurred with the help
of assisted reproductive technologies. The age of pregnant
women was (25.3+0.2) years in the main group and in the
control group (25.6+0.1) years (P<0.05).

Analyzing the hormonal state of the mother-placenta-
fetus system, we found that with placental dysfunction, the
content of B-hCG decreased by 1.3 times, and progesterone
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in blood serum decreased by 1.2 times at 10-11 weeks,
compared to control (Table 1). The level of estriol was
relatively higher in the group with placental dysfunction
compared to the control.

Progesterone, which is a protector of pregnancy, plays
the main role in the physiological course and prolongation
of pregnancy. The data we obtained indicate a relative
deficiency of this hormone, which plays one of the leading
roles in the process of extending pregnancy and giving birth
to a mature newborn. Therefore, it should be considered
that the decrease in progesterone level is one of the early
diagnostic predictors of placental dysfunction.

Placental lactogen is a specific marker of placental
dysfunction because it is of purely placental origin. The
placenta synthesizes placental lactogen, which is necessary
for the regulation of exchange processes between the body
of the mother and the fetus. Analyzing the obtained data,
the level of placental lactogen in the examined group was
(2.75£0.02) mg/l, and in the control group — (3.78+0.02) mgl/I.
(Table 2). Consequently, a decrease in the level of placental
lactogen in pregnant women with placental dysfunction causes
a pathological condition in which the supply of nutrients and
oxygen to the fetus is disrupted. And that is why pregnant
women of the main group have an inherent depletion of the
compensatory and adaptive capabilities of the placenta, which
are manifested by a syndrome of fetal growth retardation. A
decrease in the level of placental lactogen indicates placental
insufficiency and severe fetal condition disorders.

When evaluating the cardiotocogram, depending on
the degree of disturbances in the fetoplacental complex,
the number of accelerations in 30 minutes of observation
decreased, amounting to (1.12+0.03) in the main group, while
the indicator was (5.91+0.11) in the control group.

In order to diagnose the intrauterine condition of the
fetus in pregnant women with placental dysfunction, criteria
were identified that indicate initial signs of fetal distress: a
decrease in the number of accelerations to 3, a decrease in
the amplitude of oscillations below 5 bpm, the appearance
of spontaneous decelerations. Therefore, such signs as a
decrease in the amplitude of oscillations less than 3 bpm, the
absence of accelerations, the appearance of decelerations,
indicate pronounced signs of hypoxia of the fetus and require
timely treatment and resolution of the issue of childbirth.

One of the important directions of using ultrasound
diagnostics in the evaluation of the fetoplacental system

in case of placental dysfunction is placentography, which
allows you to determine the localization, size, structure and
presence of pathological changes in the placenta. During the
study of the localization of the placenta in 60 pregnant women
with placental dysfunction, it was found that the placenta
is located on the front wall of the uterus almost twice as
often (48.3 %) as on the back (26.7 %). 28.0 % and 40.0 %
respectively in the control group.

It was found that the indicator of placenta thickness in
12 (20.0 %) pregnant women with placental dysfunction
was lower than the standard, and in 8 (13.3 %) — higher
than the standard. When studying the echostructure of the
placenta in 56.6 % of cases, premature maturation occurred,
which occurred in all cases of fetal growth retardation and
correlated with the severity of placental dysfunction. An
important marker for diagnosing fetal growth retardation in
pregnant women with placental dysfunction is a decrease in
the amount of amniotic fluid — by 26.7 %.

When comparing the ultrasound results obtained in the
second trimester of pregnancy, it was found that only in 12
(20 %) observations were sonographic signs of functional
disorders, a change in the volume of amniotic fluid in 6
(10 %) and delayed fetal development — in 8 (13.3 ) % of
observations, which allows us to assert the preservation of
adaptive and compensatory features of the fetoplacental
complex. In the dynamics of pregnancy in the period of 32-34
weeks, an increase in the share of structural changes of the
placenta was established — by 3.2 times, the difference in
the volume of amniotic fluid — by 2.6 times, and delays in
the development of the fetus — by 1.8 times (14 (23.3 %).

When evaluating the characteristics of blood flow in the
uterine arteries, arteries and veins of the umbilical cord, it
was established that a characteristic feature in the Doppler
study of the violation of the blood flow velocity curve in the
uterine arteries is a decrease in the diastolic component and
the appearance of a dicrotic notch in the early diastole phase.

When assessing the blood flow in the umbilical cord
arteries, it was found that the systolic-diastolic ratio in
the main group was (2.85+0.18) and in the control group
(2.42+0.15), the same dynamics were observed when
assessing Pl and IR (Table .3). Pathological increase in the
indices of vascular resistance in the umbilical cord artery
(Table 3), as itis found in most cases, should be considered
as a rearrangement of fetal-placental circulation in order to
maintain adequate blood circulation.

Table 1. The level of hormones of the fetoplacental complex in the first trimester of pregnancy (M+m)

Indicator Control group ( n=30) Main group (n=60)
B-chorionic gonadotropin, mmol/ml 40.71+0.68 31.22+0.45*
PAPP-A mmol/ml 2.72+0.01 1.31+0.02*
Progesterone ng/ml 42.71+0.29 35.78+0.68*

Note. *- p<0.05 reliability in comparison with the control group

Table 2. The level of hormones of the fetoplacental complex in the second trimester of pregnancy (M+m)

Indicator

Control group (n=30)

Main group (n=60)

Placental lactogen, mg/l

3.78+0,02

2.750,02*

Note. *- p<0.05 reliability in comparison with the control group
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Table 3. Indicators of blood flow in the umbilical artery in the third trimester of pregnancy (M+m)

Indicator Main group (n=60) Control group (n=30)
S/D 2.85+0.18* 2.42+0.15
Pl 0.96+0.02* 0.83+0.02
IR 0.74+0.03* 0.62+0.04

Note. *- p<0.05 reliability in comparison with the control group

Ultrasound markers of placental dysfunction should be
considered premature ripening of the placenta, a decrease
in the amniotic index, with dopplerometry a pathological
increase in vascular resistance indices in the umbilical cord
artery.

CONCLUSIONS. 1. As a result of the analysis, early
predictors of placental dysfunction are a decrease in the level
of human chorionic gonadotropin, PAPP-A, progesterone,
and placental lactogen.

2. For the diagnosis of utero-placental disorders, it is
advisable to conduct dynamic recording of cardiotocography,
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