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FEATURES OF FETOPLACENTARY COMPLEX INDICATORS IN PREGNANCY
COMPLICATED BY GESTATIONAL HYPERTENSION

Senchuk Anatoliy Yakovich, Andriichuk Tetiana Petrivna, Gawrushow Dmitriy Mikolayovich, Doskoch Inna
Oleksandrivna.

Department of Obstetrics and Gynecology, Kyiv Medical University, Ukraine.

Abstract.

Aim: Violation of the functional state of the fetoplacental
system is the main reason for the complicated course of
pregnancy and childbirth, which also have adverse consequences
for the fetus and newborn. In order to determine the state of
the fetoplacental complex, we conducted a study based on
the results of an echographic examination in patients with
gestational arterial hypertension.

Materials and methods: 100 pregnant women were examined
and divided into groups. The main group included 50 pregnant
women with gestational hypertension, whom we included in
the risk group for the development of preeclampsia. 50 healthy
pregnant women were included in the control group.

Indicators of the state of the fetoplacental complex were
determined using a GE Voluson S10 device (USA). On the
basis of the results of the ultrasound examination carried out in
the period of 34-40 weeks, points were determined, which were
entered into the scale of I.S. Sidorova, I.O. Makarov (2000).

Results and discussion: Analyzing the data of the study of
the state of hemodynamics in the fetoplacental complex with
the help of ultrasound, it is possible to trace the presence of
a progressive deterioration of its condition in women with
gestational arterial hypertension, who must be included in the
group of high risk of developing placental dysfunction and
preeclampsia.

Indicators of the average score for the assessment of the
condition of the fetoplacental complex according to the
classification of I.S. Sydorova, 1.0. Makarova (2002) testify to
the development of a compensated form of placental dysfunction
in women whose pregnancy is complicated by hypertensive
conditions and preeclampsia.

Conclusion: The category of patients with detected ultrasound
signs of violations of the fetoplacental complex requires more
careful observation and decision-making depending on the
term of pregnancy and the progression of signs of placental
dysfunction.

Key words. Pregnancy, gestational
preeclampsia, ultrasound, placental dysfunction.

hypertension,

Introduction.

The favorable course of pregnancy and its outcome depend on
the state of health of the mother and the presence of complications
during pregnancy. Violation of the functional state of the
fetoplacental system is the main cause of complicated pregnancy
and childbirth, which also have adverse consequences for the
fetus and newborn [1-3].

One of the frequent causes of disturbances in the state of the
fetoplacental system is preeclampsia, which is diagnosed in 1.5
to 23.3% of all pregnancies and is one of the most dangerous

© GMN

complications of pregnancy, which determine indicators of
maternal and child pathology and mortality. Patients with
gestational hypertension, which occurs after 20 weeks of pregnancy
and is not accompanied by proteinuria, should be included in the
risk group for the development of preeclampsia [4,5].

Physiologically, hypertension during pregnancy should be
considered as an adaptive reaction of the mother's body, aimed
at ensuring sufficient blood supply to body tissues and, in
particular, ensuring sufficient utero-placental blood circulation.
At the same time, a frequent and persistent increase in blood
pressure, which complicates pregnancy, can be the cause of
placental dysfunction, preeclampsia, premature birth, delayed
fetal development, perinatal pathology and mortality [5].

Preeclampsia develops in 20-90% of pregnant women
with arterial hypertension and has a malignant course, which
manifests itself with an early onset (after 26-28 weeks of
pregnancy) and can lead to cerebral blood circulation disorders,
severe retinopathy and retinal detachment, acute renal failure,
pulmonary edema, thrombohemorrhagic syndrome, premature
placental abruption, fetal distress, etc. [4,5].

Pathological changes in the mother-placenta-fetus system
from the very beginning have a functional and compensatory
nature. With modern diagnostic methods, we can determine the
presence of placental dysfunction, which manifests itself in the
form of a decrease in uteroplacental and fetoplacental blood
circulation, which leads to a decrease in the supply of arterial
blood to the placenta and fetus, a violation of gas exchange and
metabolic processes, a decrease in the synthesis and imbalance
of placental hormones [3-7].

In the case of long-term effects of unfavorable factors
(worsening ofthe course of extragenital pathology, complications
of pregnancy: anemia, hypertension, and preeclampsia, etc.),
untimely diagnosis and treatment of placental dysfunction,
exhaustion and suppression of compensatory and adaptive
reactions, disruption of placental maturation processes,
slows down the growth and development of the fetus [1,6-8].
Therefore, morpho-functional changes are formed, and this
condition is defined by the term fetoplacental insufficiency.
At this stage, pathological changes are already irreversible
(pathomorphological) in nature and lead to a complicated
course of pregnancy and childbirth (threat of termination of
pregnancy and premature birth, gestosis, anomalies of labor
activity, premature detachment of the placenta, fetal distress, etc.),
adversely affect perinatal morbidity and mortality [7,9-11].

The above indicates the need for dynamic monitoring of the
condition of the mother and fetus in the presence of extragenital
pathology and high-risk factors for perinatal morbidity
and mortality. The best way to solve this issue is to use a
comprehensive approach to studying the single mother-placenta-
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fetus system. Only on the basis of the results of a comprehensive
assessment of the state of the mother-placenta-fetus system can
a rational tactic of pregnant woman management be chosen, a
timely pathogenetic therapy be carried out, the correct delivery
tactic chosen and an optimal birth outcome for the mother and
child obtained [12,13].

L.S. Sidorova and 1.0. Makarov [14] proposed a scoring scale
for determining the state of the fetoplacental complex based
on the results of an ultrasound examination. Fetometry data,
indicators of fetal heart activity, fetal respiratory movements,
fetal motor activity and fetal tone were taken into account. Each
of the indicators was evaluated by points from 5 to 0, depending
on the degree of disturbance of the state of the fetoplacental
complex. When analyzing each studied indicator, we proceeded
from the principle of "presence of a dominant characteristic". The
dominant sign is considered to be the one that corresponds to the
most pronounced pathological change of this indicator (lowest
score). When studying all indicators of the scale, the final index
was calculated. The obtained points were summed up. The result
was divided by 7. The final index indicated the presence of signs
of varying severity of fetoplacental insufficiency at the time of
the study. The scale is used to determine the functional state
of the fetoplacental complex, identify and assess the severity
of fetoplacental insufficiency, and determine the severity of its
compensatory capabilities.

Most often, during pregnancy, we come across complications of
gestation with hypertensive disorders, which are risk factors for
the development of placental dysfunction and the fetoplacental
complex, that is why the purpose of our study was to study with the
help of ultrasound the features of the fetoplacental complex in pregnant
women from the risk group for the development of preeclampsia,
namely in pregnant women with gestational hypertension.

The purpose of our study was to determine the state of the
fetoplacental complex based on the results of an echographic
examination in patients with gestational hypertension.

Materials and Methods.

For a comprehensive study of the state of fetoplacental women
in the high-risk group of preeclampsia, 100 pregnant women
were examined and divided into groups. The main group
included 50 pregnant women with gestational hypertension,
which we included in the risk group for the development of
preeclampsia. 50 healthy pregnant women were included in the
control group.

We determined indicators of the state of the fetoplacental
complex in healthy pregnant women and pregnant women at
high risk of developing placental insufficiency using the GE
Voluson S10 device (USA). On the basis of the results of the
ultrasound examination carried out in the period of 34-40 weeks,
points were determined, which were entered into the scale of I.S.
Sidorova, I.0. Makarov (2002). The indicators listed in the scale
were evaluated within 30 minutes. The final index of 5 points
testified to the absence of fetoplacental insufficiency, 4 points
to the presence of signs of a compensated form of fetoplacental
insufficiency, 3 points to decompensated and 1 point to the
presence of a critical form of fetoplacental insufficiency.

The obtained results were processed by the methods of
variational statistics: absolute values - using Student's test (t),
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relative values (%) — non-parametric test of Fisher's angular
transformation (f). The level of the probability of an error-free
forecast was limited by the t-criterion, respectively t>2 and
P>95% or to evaluate the probabilistic characteristics of the
results of any of the used statistical methods 0.001< p< 0.05.

Results and Discussion.

Fetometric indicators of fetuses in the examined pregnant
women are presented in Table 1.

From the table illustrating the fetometric indicators in the
examined groups, it can be seen that in the control group, the
fetometric indicators of all fetuses correspond to the standards
for the corresponding gestational period. Significant deviations
of fetometry indicators were found in pregnant women from the
risk group of preeclampsia. Namely, in 10 cases (20.0+5.66%)
symmetric was registered, in 6 cases (12.0+4.60%) - asymmetric
and in 2 cases (4.0£2.77%) — a mixed form of fetal growth
retardation.

Table 1. Fetometric indicators (P+m).
Surveyed groups

Point:
omts Main group (n=50) Control group (n=50)
5 abs. 32 50
% 64,0+£6,79* 100,0
3 abs. 10 0
% 20,0+5,66* 0
| abs. 6 0
% 12,0+4,60* 0
0 abs. 2 0
% 4,0+2,7 0

Note: * - p <0.05 between the indicators of the main and control groups.

Table 2. Indicators of fetal heart activity (P£m).
Surveyed groups

Points Main group (n=50) Control group (n=50)
5 abs. 26 50
% 52,0+£7,07* 100,0
4 abs. 7 0
% 14,0+4,91* 0
3 abs. 9 0
% 18,0+£4,05* 0
) abs. 4 0
% 8,0+3,84* 0
| abs. 3 0
% 6,0+£3,36 0
0 abs. 1 0
% 2,0+1,41 0

Note: * - p <0.05 between the indicators of the main and control groups

Indicators of fetal cardiac activity are presented in Table 2.

The obtained results of fetal cardiac activity indicate the
presence of fetal hypoxia in pregnant women of the main group,
which was manifested by changes in heart rate from tachycardia
with single and periodic extrasystoles, unstable heart rate to
bradycardia. Such changes in fetal heart activity were not
observed in pregnant women of the control group.

Studying indicators of respiratory movements of the fetus,
which also carry information about the severity of fetoplacental
insufficiency, we found the following changes (Table 3).
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Surveyed groups

Points Main group (n=50)  Control group (n=50)
5 abs. 23 48

% 46,0+5,95* 96,0+2,77
4 abs. 9 1

% 18,0+4,05* 2,0+1,41
3 abs. 9 1

% 18,0+4,05* 2,0+1,41
) abs. 8 0

% 16,0+5,18* 0
| abs. 1 0

% 2,0£1,41% 0
0 abs. 0 0

% 0 0

Note: * - p <0.05 between the indicators of the main and control groups.

In the control group of pregnant women, the indicators of fetal
respiratory movements practically did not go beyond the norm,
while in the main group, changes in the frequency and duration
of fetal respiratory movements were registered, in the III group,
gasps-like fetal respiratory movements were even recorded in
1 case. According to Y.P. Vdovichenko [1], S.M. Geryak [3],
a decrease in the frequency of fetal respiratory movements, a
shortening of their episodes, and the presence of pathological
forms of the gasps type testify to the benefit of the fetal condition
and are a sensitive indicator of a violation of its homeostasis.

Table 4. Indicators of motor activity of the fetus (P+m).
Surveyed groups

Points Main group (n=50)  Control group (n=50)
5 abs. 20 49

% 40,0+6,93 * 98,0+7,07
4 abs. 8 1

% 16,0+5,18* 2,0£1,41
3 abs. 8 0

% 16,0+£5,18* 0
) abs. 12 0

% 24,0+4,60* 0
1 abs. 2 0

% 4,0+2,77* 0
0 abs. 0 0

% 0 0

Note: * - p <0.05 between the indicators of the main and control
groups.

Indicators of motor activity of the fetus are presented in Table 4.

In the main group, changes in the motor activity of the fetus
were registered in the form of a decrease in the number of
episodes, chaotic motor activity of the fetus, the absence of
generalized movements and the presence of movements only
with the limbs. The most striking changes were observed in the
main group of women. According to F.A. Manning et al. [15]
the detected changes are a sign of a fetal condition disorder.

The thickness of the placenta is also an important diagnostic
criterion for the condition of the fetoplacental complex. Indicators
of the thickness of the placenta are presented in Table 5.
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Table 5. Indicators of placenta thickness (P+m).
Surveyed groups

Points Main group (n=50)  Control group (n=50)
5 abs. 31 50
% 62,0+6,86* 100,0
3 abs. 15 0
% 30,0+6,48* 0
0 abs. 4 0
% 8,0+3,84* 0

Note: * - p <0.05 between the indicators of the main and control groups.

According to our data, placental thickness indicators were
normal in women of the control group. In 5 cases (10.0+4.24%)
of the I group, 3 cases (6.0+3.36%) of the II group, and 15 cases
(30.0+6.48%) of the III group, it was registered in incomplete
return of the limbs and trunk to the state of flexion during the
movement process. In 4 cases (8.0+£3.84%) in pregnant women
of the main group, the extended position of the fetal limbs was
recorded. A decrease in the thickness of the placenta, according
to A.M. Vintzileus [16], indicates fetal hypoxia and is an
unfavorable sign.

Table 6. Indicators of placenta structure (P£m).
Surveyed groups

Points Main group (n=50) | Control group (n=50)
5 abs. 23 48
% 46,045,95* 96,0£2,77
4 abs. 8 2
% 16,0+5,18* 4,0+2,77
abs. 10 0
% 20,0+5,66 0
) abs. 8 0
% 16,0+5,18* 0
| abs. 1 0
% 2,0+£1,41 0
abs. 0 0
0 % 0 0

Note: * - p <0.05 between the indicators of the main and control groups.

Table 7. Indicators of the volume of amniotic fluid (P+m).
Surveyed groups

Points Main group (n=50)  Control group (n=50)
5 abs. 30 50
% 60,0+6,48* 100,0
3 abs. 4 0
% 8,0+3,84* 0
| abs. 12 0
% 24,046,04* 0
0 abs. 4 0
% 8,0+3,84* 0

Note: * - p <0.05 between the indicators of the main and control groups.

Table 6 shows deviations in the structure of the placenta of the
examined women.

In women of the control group, the degree of maturity and
thickness of the placenta almost (96.0+£2.77%) corresponded
to the gestational age. In 18 women of the main group
(36.0£6.79%), premature aging of the placenta of varying
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severity was observed. In 8 women of the main group, changes
in the thickness of the placenta were recorded, and in 1 case
of women of the III group, a combination of thickening of the
placenta with its thinning was recorded.

Lagging of the degree of maturity of the placenta from the
gestational age was not found in any group.

Indicators of the volume of amniotic fluid are presented in
Table 7.

Normal indicators of the volume of amniotic fluid were recorded
in all pregnant women of the control group. In pregnant women
from the risk group of preeclampsia, oligohydramnios was
diagnosed (24.0+6.04%), including significant (8.0+3.84%).
Low amniotic fluid in women with late gestosis is probably
associated with atrophy of cytotrophoblast villi, as a result of
which the resorption of amniotic fluid decreases.

After studying each indicator, we calculated the average score
for assessing the state of the fetoplacental complex. It was
equal to 3.82+0.19 points in patients from the risk group of
pre-eclampsia, and 4.98+0.02 points in the control group, the
differences have a significant value (p<0.05).

The determined changes are not a diagnosis, they are markers
of a dynamic state, and indicators can change in one direction
or another in the case of placental dysfunction. During the
formation and progression of fetoplacental insufficiency, these
indicators can change sharply in the negative direction and have
an irreversible character.

Conclusions.

1. Analyzing the data of the study of the state of hemodynamics
in the fetoplacental complex using the technique of ultrasound,
it is possible to trace the presence of its progressive deterioration
in women of a high-risk group for the development of placental
dysfunction and preeclampsia.

2. Indicators of the average score for assessing the state of
the fetoplacental complex according to the classification of I.S.
Sydorova, 1.O. Makarova (2002) testify to the development of
a compensated form of placental dysfunction in women whose
pregnancy is complicated by hypertensive conditions and
preeclampsia.

3. The category of patients with detected ultrasound signs
of violations of the fetoplacental complex needs more careful
observation and decision-making depending on the period of
pregnancy and the progression of signs of placental dysfunction.
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Pesiome

Hapymenue (GYHKITMOHATIBHOTO COCTOSAHHUA

(eTomIaleHTaPHON CUCTEMBI ABJIAETCA TJIABHON NMPUIUHOMN

© GMN

OCJIOXKHEHHOTO TedeHU:A OepeMeHHOCTH U POJOB, KOTOPHIE
TakKe HeOJArONPUATHBL [JIA IUIOAA M HOBOPOXIEHHOTO.
B memax ompezmeneHHA COCTOAHUA (DETOILIAIEHTAPHOTO
KOMILIEKCa MBI IIPOBOJYUIM HCCIELOBAaHUA IIO pe3ysIbTaTaM
oxorpauuecKkoro  HMCCIefOBaHMA y  HAlMEHTOK C
recTallMOHHOM apTepualbHOU rUIlepTeH3Huel.

Marepuansr u cmocoGsl. beum  o6ciemoBansr 100
GepeMeHHBIX, pa3/ie/IeHHbIX Ha IPYIIIBL. B OCHOBHYIO rpymnmy
ot 50 OepeMeHHBIX C TeCTAl[MOHHOI apTepHaJIbHON
rUnepreH3ueil, KOTOPHIX MBI MIPUYUCIWIN K TPYIIIe PUCKA
Pa3BUTHA IIPESKJIAMIICUY. B KOHTPOJIBHYIO IPYIIITy OTHECEHO
50 310poBBIX GepeMEeHHBIX.

INoxazaTenn cocrosgHUA (PeTOIUIANEHTAPHOTOr KOMILIEKCA
onpepesnsiiu ¢ nomomsio annapara GE Voluson S10 (CIIIA).
Ha ocroBaHMY pe3y IbTaTOB 9XOrpapHiecKOro HCCIeJOBaHI,
TIpoBeZieHHOTO B cpoku 34-40 Heneh, Onpesenannuch Gaisl,
KxoTopele 3aHocuau B mkary Cumoposoit M.C., Maxaposa
HM.A. (2000).

PesympraTsl u  obcyxzeHue. AHaIU3UPYA  JAHHBIE
HCCIIeJOBAaHUA COCTOSHUA reMOAMHAMUKY B
deToIIalleHTaDHOM KOMIUIEKCE C IIOMOINBIO dXOorpaduu,
MOXHO IIPOCJIeIUTh HAaJIU4YHe IPOrPECCHBHOTO YXYZAUIEHUS
€ro COCTOSHMSA Yy JXeHIIMH C TeCTallMOHHON apTepHuaabHOMI
THIIepTeH3Uel, KOTOPBIX HeoOXOAMMO OTHOCHUTH K TpYIIIe
BBICOKOTO PHCKA Pa3BUTHA IUIANEHTAPHOH AUCHYHKIUU U
IIPedKJIAMIICHU.

XapaKTepuUCTHKU CpefZHero 0ajla OLEHKH COCTOSHIA
¢eromnnaneHTapHoro Komiuiekca mo xiaccuduxanuu M.C.
Cugoposoit, M.A. Makaposa (2002) cBuzeTeIsCTBYIOT O
PasBUTHM KOMIIEHCUPOBAaHHOH (DOpMBI  ILIAlleHTapHOH
OUCOYHKIMM Y OKEHIIWH, OepeMeHHOCTh  KOTOPBIX
OCJIOXHSETCS ~ TUIEPTEeH3UBHBIMM  COCTOSHUAMH U
TIpesKJIaMIICHeH.

Kareropus manueHTOK C BBLABIEHHBIMU XOTPadHIeCKIMU
IpU3HAKAMHU HApyUIeHWH (eTOIIalleHTapHOTO KOMILIEKCa
TpebyeT Ooylee TIIATEJBHOIO HAONIONEHWSA W IPUHATUA
pelleHWII B 3aBUCHUMOCTH OT CpPOKa OepeMeHHOCTH H
IIPOTrpeCcCUPOBAHUA IIPU3HAKOB IIALIeHTAPHOH AUCHYHKITUH.

KimioyeBsle  cimoBa:  GepeMEHHOCTb,  TeCTal[OHHAfg
aprepuajbHAsA TUIEPTEH3Usd, IIPESKJIAMIICHA, dXorpadud,
IJIalleHTapHad JUCOYHKIHA.
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