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The aim of the work is to determine the frequency and impact of prenatal identification of fetal growth restriction (FGR) on obstetric
and perinatal outcomes based on a retrospective analysis.

Materials and methods. In total, 618 birth histories in singleton normal pregnancies complicated by FGR in the city of Zaporizhzhia
were analyzed. Of these, in 546 cases of FGR, women gave birth to live infants (group 1), and in 72 such cases, pregnancies ended
up in a stillbirth (group II). The mean age of pregnant women in the studied groups was 28.7 + 3.1 and 31.7 £ 3.1 years and it was
significantly greater in group Il (p < 0.0001). In all the cases, the gestational age was 222 weeks, and the fetal weight was less than
the 10th percentile for the relevant gestational age according to the current Order of the Ministry of Health of Ukraine No. 1718
dated 02.10.2023. Growth restriction in newborns was determined according to the criteria of the Consensus Definition (2018)
including birth weight the <3 percentile, or a combination of three of the following criteria: birth weight the <10" percentile; head
circumference the <10™ percentile; prenatal diagnosis of FGR; prenatal risk factors associated with FGR. A stillbirth was defined
as death of a fetus after 22 weeks of gestation without any signs of life. Exclusion criteria from the study were: multiple pregnancy,
the presence of a chromosomal abnormality in a fetus, an undetermined gestational age in the 1% trimester.

Results. A significant proportion of fetuses with FGR signs has been revealed in group I, which was 17 times more than that in group
. The study data have demonstrated a rather low level of prenatal FGR identification in both groups (35.6 %), while in group II, the
diagnosis of FGR was made before delivery only in every fifth case (p < 0.05). Data analysis has shown a higher percentage of preterm
births among pregnant women in group Il (p < 0.0001) with the maximum number of births in this group at 28- and 36-weeks’ gestation.
The average weight percentile was significantly higher in group II, namely 4.12 compared to 3.77 (p < 0.0001), however, the number
of fetuses with a weight the <1¢ percentile occurred significantly more often in group | (p < 0.05). The frequency of fetal distress in
group | was greater among fetuses with the birth weight 10" percentile than among those with fetal weight less than the 3" percentile.

Conclusions. The conducted study results have shown a large percentage of FGR fetuses in the structure of stillbirths with no
downward trend. A low level of FGR prenatal identification has been found in both groups (35.6 %), while in the group of stillbirths,
the indicator was significantly lower and amounted to 22.22 %. The presence of FGR has resulted in a significant increase in the
relative risk of stillbirth — 28.4, 95 % CI [21.2; 38.3]. Besides, the additional risk was increased (11.0, 95 % CI [8.7; 13.8]) if FGR
was not diagnosed during pregnancy. At the same time, the odds ratio was 32.1, 95 % CI [23.3; 44.1].
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MpeHaTanbHa iAeHTUiKaLiA 3aTPUMKM POCTY NAOAA Ta PUSUKY MEPTBOHAPOAXKEHHA

B. A. Myukos, . . KpyTb, 0. B. AelHiueHko

MeTta po6oTu — Ha nigcTaBi peTPOCMEKTUBHOM aHanisy BU3HA4YMNTK HYacTOTY a TakoX BMIMB AOMOMOroBOi ineHTUdiKaLi 3aTpumkn
pocty nnoaa (3PI1) Ha akyLuepcbki Ta nepuHaTanbHi Hacmiaky.

Marepianu i meToau. MNpoaraniaysanu 618 icTopiit nonorie 3 0AHONIAHVMM, HE aHOMaSbHUMM BariTHOCTAMM, siki Bynn yeknaaHeHi
3P, B M. 3anopixoki. 3 HUX y 546 Bunaakax 3P xiHku Hapogunm sy auTuHy (I rpyna), a B 72 BUNaakax BariTHICTb 3aBepLumnnacs
mepTBoHapomkeHHsM (Il rpyna). CepeaHii Bik BariTHUX y rpynax AocnimkeHHs ctaHosus 28,7 + 3,1 1a 31,7 £ 3,1 poky BianosigHo;
focToBipHO Binbwwii — y Il rpyni (p < 0,0001). Y BCix BUNagkax TepPMiH BariTHOCTI CTAHOBMB 222 TWxHI, @ Maca nrnoga — MeHLua
3a 10 nepLeHTUb 4NS BiGMNOBIAHOTO TEPMIHY recTaui, 3rigHo 3 YuHHUM Hakasom MO3 Ykpainu Big 29.12.2005 Ne 782. 3atpumky
POCTY B HOBOHAPOKEHIX AiarHoCTyBanu BifnoBiaHo A0 kpuTepiiB KoHceHCycHoro Bu3HaueHHs (2018), Lo Bkioyae Bary AUTUHM
NPV HapOMKeHHi <3 npoueHTUNb abo KoMOiHaLLil0 TPEOX KpuTepiiB: Bara Npu HapomkeHHi <10 npoueHTUNb; 00Big ronosn <10
MPOLeHTWMb; Jononorosun giarHo3 3PT1; npeHatanbHi dhaktopy puauky, nos’asaHi i3 3PIM. Ak MepTBOHapOmKeHyY BU3HaYanm au-
TUHY, sika Hapoaunacs nicns 22 TWKHA BariTHOCTi Ta He Mana 03HaK uUTTs. KpuTepil BUKMIOYEHHS 3 OCNimKeHHs — BaratonnigHa
BariTHICTb, HAsIBHICTb XPOMOCOMHOI aHOManii Nnoaa, HeBU3HAYeHMIN TepMiH recTallii B | TpuMecTpi.

Pesyniratu. Y |l rpyni BU3Hauunu ictotHy YacTky nnogis 3 o3Hakamu 3PT: y 17 pasiB 6inblue OO0 BiAMNOBIAHOMO NOKasHUKa
8 | rpyni. Pesynkratv gocnimkeHHs nokasany A0BOri HU3bKWIA piBeHb Aonororosoi igeHTudikauii 3PM B 06ox rpynax (35,6 %).
3asHaunmo, wwo B Il rpyni giarHo3 3P o Yacy nonoris BCTAHOBMEHO NULLE B KOXHOMY M'siToMy Bunagky (p < 0,05). AHania gaHnx
MnoKasaB BYLLMIA BiCOTOK NepeayacHux nonoris y BaritHux Il rpynu (p < 0,0001) 3 MakcmanbHOK KinbKicTio MOMOriB Y Liji rpyni
B TepMiHax 28 i 36 TwxkHiB rectauii. CepenHii npoLeHTUnb Barv focToBipHO Ginbwwia y Il rpyni — 4,12 npotu 3,77 y | rpyni (p<
0,0001), ane kinbkicTb nnogis i3 Macoto <1 npoueHTUnb BiporigHo Ginblwa B | rpyni (p < 0,05). Yactota auctpecy nnogis y | rpyni
6inbLua B AiTen i3 10 NpoLeHTUNEM Baru, HiX Y NMOAIB i3 Baroto, L0 MeHLUa 3a 3 NpOLEeHTUIb.

BucHoBku. Pesynbratv gocnimkeHHs nokasanm 3HaqHy YacTky nnogis i3 3PI1y cTpyKTypi MEPTBOHAPOMKEHMX, LLIO HE MaE TeHAEeHLji
[0 3HUKEHHS1. BCTaHOBNEHO HU3bKMIA piBEHb AONONOroBoi ineHTudikaLii 3P B 0box rpynax (35,6 %), y rpyni MEpTBOHAPOMKEHD
Lielt NokasHuK ctaHoBKB 22,22 %. CTaTUCTUYHWIA aHania CBiguuTb, WO HasBHiCTb 3P npu3BoanTb 4O 3HAYHOTO MiABULLEHHS
BigHocHoro puaunky (RR) mepTBoHapomkeHHs — 28,4, 95 % [l [21,2; 38,3]. Kpim Toro, akwo 3PT1 He 6yna giarHocToBaHa nig vac
BariTHOCTI, foaaTkoBuiA puank 3poctae Ha 11,0, 95 % [I [8,7; 13,8]. BigHowueHHs wancis (OR) npn usomy ctaHoBuTts 32,1, 95 %
01[23,3; 44 ,1].
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OpwuriHaAbHI AOCAIAXKEHHS

Improvement of perinatal outcomes is one of the main direc-
tions both in obstetrics and perinatology and the State as a
whole. The most unacceptable complication of pregnancy
is stillbirth. Although stillbirth rates have declined in many
countries, these declines have been less pronounced than
infant mortality rates [1,2]. At the same time, antepartum
fetal death occurs in more than 80% [3].

Anumber of recent studies have focused on the impact
of stillbirth on women’s health and social consequences
[4,5,6]. The main cause of stillbirth, neonatal mortality,
short-term and long-term neonatal morbidity is fetal growth
restriction (FGR), which refers to a common complication of
pregnancy worldwide [7,8,9] and is defined as a fetus failing
to realize its growth potential due to a pathological factor,
most often placental dysfunction [10,11,12].

Recent studies have shown that the global prevalence
of FGR in the world is about 20.5 % [12]. This points to the
importance of timely diagnosis and management of FGR
cases, which has a key role to play in reducing infant mor-
tality and morbidity. However, in practice, more than 50 %
of FGR cases remain undiagnosed even in high-income
countries [13], and more than 70 % of infant death cases
associated with FGR were not diagnosed before birth [14].
Such a low percentage of fetal growth abnormality detec-
tion significantly increases the risk of adverse perinatal
outcomes and stillbirths, and therefore many cases of
stillbirths, which can be prevented, are related precisely to
undetected antenatally FGR [12,14].

The prevalence of FGR varies in different countries
and rises with increasing gestational age [15,16,17]. In
high-income countries such as the United States and
Australia, the incidence of FGR was approximately 11 %,
but in low- and middle-income countries, approximately
32.5 million infants were born with FGR, and the majority
of these infants (53 % — 16.8 million) were born in South
Asia [17,18]. The FGR level is currently the highest in
the world for the past 20 years and it is likely to continue
rising [19].

According to the Human Capital Index 2020, Ukraine
was among the worst rates for quality-of-life scores in Europe
[20,21]. It has not changed significantly over the past eight
years, on the contrary, there has been an increase in the
frequency of perinatal losses. The negative trend of the
past ten years has been the annual decrease in the number
of births in Ukraine [30]. Based on the State Statistics of
Ukraine, the number of births decreased almost twice, from
565,900 to 258,813, in 2021 compared to 2014.

At the same time, the level of perinatal losses during
this time period increased from 8.72 %o t0 9.21 %o, respec-
tively. In Ukraine, the number of births decreased in abso-
lute terms by 307,087 people in 2021 compared to 2014
[22]. Attention is drawn to an increased frequency of low
birth weight and preterm birth, which are characterized by
a high risk of neonatal morbidity and mortality. In addition,
an increase in the perinatal mortality rate amid a declined
birth rate is causing concern. In the Zaporizhzhia region,
during that period, the same dynamics of changes in the
structure of the decreased birth rates has been observed
(by an average of 1,100 births per year), while the rates
of perinatal losses were increased even more significantly
(from 8.58 %o in 2014 to 10.46 %o in 2021). Thus, prenatal
care, aimed at identifying fetuses with impaired growth
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rates, could become an effective strategy for preventing
stillbirth [1], allowing a pregnant woman at a high risk of
fetal death to give birth timely and thus to improve peri-
natal outcomes.

Aim
The purpose of the study is to determine the frequency

and impact of prenatal identification of FGR on obstetric
and perinatal outcomes based on a retrospective analysis.

Materials and methods

According to the purpose, 618 birth histories of singleton
normal pregnancies, complicated by FGR, were analyzed
in the city of Zaporizhzhia. Of these, in 546 cases, women
gave birth to live infants (group 1), and in 72 such cases,
pregnancies ended up in a stillbirth (group II). In all the cas-
es, the gestational age was 222 weeks, and the fetal weight
was less than the 10" percentile for the relevant gestational
age according to the current Order of the Ministry of Health
of Ukraine No. 1718 dated 02.10.2023. The mean age of
the pregnant women was 28.7 + 6.8 years and 31.1 £ 7.4
years, ranged from 18 to 36 years, being significantly higher
in the group Il women (p < 0.0001).

Growth restriction in newborns was determined ac-
cording to the criteria of the Consensus Definition (2018)
including birth weight the <3 percentile, or a combination
of three of the following criteria:

1. birth weight the <10™ percentile;

2. head circumference the <10™ percentile;

3. prenatal diagnosis of FGR;

4. prenatal risk factors associated with FGR [23].

Stillbirth was defined as intrauterine fetal death after 22
weeks of gestation without any signs of life [24]. Stillborn
gestational age was adjusted by subtracting two days
from the gestational age at birth to correct an assumed
average delay of 48 hours between intrauterine death and
delivery [25].

Exclusion criteria from the study were: multiple pregnan-
cy, the presence of a chromosomal abnormality in a fetus,
an undetermined gestational age in the 1st trimester. Data
on maternal and obstetric history, childbirth course, short-
term neonatal outcomes, and detailed information about
hospitalization of newborns were retrieved. The study was
carried out in accordance with the current requirements of
moral and ethical principles outlined in the Declaration of
Helsinki (1964), the Conference of the Council of Europe on
Human Rights and Biomedicine, as well as in the provisions
of legislative acts of Ukraine.

The chosen study trend is related to the plan of re-
search work of the Department of Obstetrics and Gyne-
cology of Zaporizhzhia State Medical and Pharmaceutical
University. Statistical processing of the results was carried
out using licensed standard packages of multivariate statis-
tical analysis application programs Statistica for Windows
13 (StatSoft Inc., No. JPZ8041382130ARCN10-J). Data
were presented as M = SD (mean + standard deviation)
or n/%. The Student’s test was used in the testing of hy-
pothesis for comparison of means between the groups.
Differences were considered statistically significant at a
level of p < 0.05.
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Fig. 1. The number of births in the city of Zaporizhzhia in 2018-2021.

Table 1. The analysis of the course of pregnancy and childbirth, n, (%)

parameter ______JGroup(n=549) [ crowpiin=r2 o |

Gestational age at detection (weeks)

Cardio-vascular disorder
Chronic hypertension
Gestational hypertension
Preeclampsia

Severe preeclampsia
Placental abruption
Preterm birth

FGR detected

31121 302425 <0.0001
83 (15.2) 23 (31.94) <0.0001
6(1.10) 10 (13.89) <0.0001
17 (3.1) 0(0.0) >0.05
31(5.68) 4 (5.56) >0.05
14 (2.56) 2(278) >0.05
7(1.28) 5 (6.94) <0.001
83(15.2) 55 (76.4) <0.0001
204 (37.36) 16 (22.22) <0.01

Table 2. Neonatal outcomes in women of the studied groups, absolute

percentage (%)

parameter________Jcroupn=549) _Growptin=r2 _Jp

Gestational age at birth (weeks) 35.5+3.1 314428 <0.0001
Female sex 233 (42.7) 41(56.9) <0.05
Birth weight (g) 2360 (2180; 2630) 1130 (700; 1980) <0.0001
Birth weight < 1000,0 g 7(1.3) 16 (22.2) <0.0001
Birth weight (percentile) 377+0.21 4121038 <0.0001
<1 percentile 209 (38.3) 19(26.4) <0.05
Birth weight (10" percentile)

In all 82 (15.8) 17 (23.6) <0.0001

<32 weeks 1(1.2) 12 (16.7) <0.0001

>32 weeks 81(98.8) 5(6.9) <0.0001
Fetal distress*

<3 percentile 166/437 (38.0 %) - -

3-10" percentile 35/80 (43.8 %) - -

*: among group | fetuses.
Results

40  ISSN 2306-4145

In the period from 2018 to 2021, there were 25,394 births
at gestational ages of more than 22 weeks in the city of
Zaporizhzhia. Of these, 71 cases were multiple births, 29
cases were detected with developmental anomalies, and
4 instances of an undetermined gestational age in the
1st trimester. The number of births in dynamics during
the relevant period, both in Ukraine and the Zaporizhzhia
region, has demonstrated a downward trend over four
years (Fig. 1).

http://zmj.zsmu.edu.ua

Of the 25,290 studied births in the city of Zaporizhzhia
from 2018 to 2021, 546 live-birth newborns (group I)
showed signs of FGR, which was 2.38 % of total births. 196
(0.77 %) stillbirths were recorded over this period, including
176 (0.7 %) singleton pregnancies without fetal structural
anomalies. The number of fetuses with FGR signs among
stillborn (Il group) was 72 (40.91 %) cases, which was 16
times more than those in group |.

The relative risk (RR) of stillbirth in the FGR presence
was 28.4, 95 % Cl [21.2; 38.3]. Additional risk was 11.0,
95 % CI [8.7; 13.8]. The odds ratio (OR) was 32.1, 95 %
Cl [23.3; 44.1].

The analysis of the stillbirth number throughout the
period reviewed has shown an overall downward trend from
7.69in 2018 to 6.84 in 2021 per 1,000 births, meanwhile,
there was a rise in the percentage of fetuses with FGR
signs in the structure of stillbirths, from 35.1 % to 50.0 %,
respectively, over this period.

The analysis of the clinical and anamnestic character-
istics (Fig. 2) has shown that the mothers of both studied
groups were more often housewives with no statistically
significant differences in the level of education, profession,
and marital status (p > 0.05).

Every third woman in both groups smoked during
pregnancy. The group | women gave the first birth more
often — 307 (56.2 %) as compared to those in group Il —
32 (43.4 %) (p < 0.001). Somatic pathology occurred in
every fourth case in group Il — 18 (25.0 %), which was
statistically higher compared to the group | women — 89
(16.3 %) (p < 0.0001). Hypertensive disorders prevailed
among somatic pathologies in group Il —in 10 (13.9 %)
women versus 6 (1.1 %) women in group |, in which kidney
disease, anemia, obesity, and thyroid disease were more
common (Fig. 3).

In addition, traditional risk factors for FGR (chronic ar-
terial hypertension, kidney disease, autoimmune diseases,
stillbirth in anamnesis) were also more often detected in the
group Il women — 19 (26.4 %) versus 13 (2.4 %) in group
I (p <0.0001).

The analysis of the course of pregnancy and childbirth,
presented in Table 1, has demonstrated that the mean ges-
tational period at the time of diagnosis was between 31.7 £ 2
weeks in group | and 30.2 £ 2 weeks in group Il (p <0.001).

In the group Il women, cardiovascular diseases (chronic
arterial hypertension, varicose disease, somatomorphic
disorders) were almost twice higher, but the incidence of
preeclampsia was higher in the group | women. It is worth
noting that preterm birth occurred in 22.33 % in both groups.
Meanwhile, it was 5 times higher in group Il (76.4 %) com-
pared to group | (15.2 %) (p < 0.0001). A fairly low level of
FGR antenatal diagnosis has to be noticed in both groups
(35.6 %) with FGR diagnosis only in every fifth case by the
time of birth (p < 0.05) in group II.

The mean gestational age at birth was statistically
greater in the group | women — 35.5 weeks versus 31.4
weeks in group Il (p < 0.0001). The analysis of the
number of newborns depending on the gestational age
has shown that the majority of births occurred at 3840
weeks’ gestation in group |. At the same time, two peaks
of the maximum birth number were observed in group |l
namely, at 28-36 weeks’ gestation (Fig. 4). The majority
of stillbirth cases were diagnosed at these particular
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Fig. 2. Clinical and anamnestic
characteristics of the studied
groups.

Fig. 3. Somatic pathology in the
studied groups (%).

Fig. 4. Percentage of newborns
by weeks of gestation in the
studied groups (%).
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gestational periods, in which FGR was not identified
before the moment of birth.

Notably, the number of infants born before 28 weeks
of gestation was 4 times higher in group Il and amounted
to 25 %.

From the data presented in Table 2, it can be seen
that there were significantly more female fetuses in group
l,57.23 % versus 43.77 % in group Il (p < 0.001).

The mean weight of newborns in group | was
2360 [2180; 2630] g and 1130 [700; 1980] — in group Il
(p<0.0001). Although fetuses with a birth weight of less than
1000 g predominated in group Il due to the higher number
of preterm births therein, the mean weight percentile was
significantly greater in group I, namely 4.12 compared to
3.77 (p < 0.0001). However, the number of fetuses with a
birth weight <1¢ percentile was significantly more in group
| (p < 0.05). Distribution analysis of fetuses with the 10th
percentile of birth weight in group Il has revealed gestational
age before 32 weeks in 16.7 % of cases and after 32 weeks
—only in 6.9 % of cases, in contrast, group | fetuses with
the 10" percentile of birth weight after 32 weeks’ gestation
accounted for 98.8 % (p < 0.0001). Regarding the frequency
of fetal distress among group | fetuses, it was detected in
43.8 % (35/80) of fetuses with the 10™ percentile of birth
weight, and, accordingly, in 38.0 % (166/437) of fetuses with
a birth weight of less than the 3 percentile.

Discussion

The study results have found the prevalence of fetuses with
FGR signs in the structure of stillbirths (40.9 %) over recent
years. This indicator is higher compared to our earlier study
0f2014-2018, where it was 38 % [26], as well as to the data
of recently conducted studies in France and Japan (24.9 %
and 34.4 %, respectively) [1,2]. Noteworthy is also the rate of
FGR prenatal identification in these fetuses, which was only
22 %, being significantly lower than in European countries,
where this rate varies from 31.0 % to 53.3 % [1], and in our
earlier study, when this indicator amounted to 32.6 % [26].
The findings have indicated an increase in severe placental
lesions in the structure of fetuses with growth restriction,
resulting in early pathological process manifestations and
progressive deterioration of the fetal condition, as evidenced
by the lower mean gestational age in group Il at the time
of diagnosis, as well as the mean gestational age at the
time of childbirth diagnosis (p < 0.0001). Meanwhile, with
regard to live births, the indicators of prenatal diagnosis
were almost the same when compared with the results of
other studies [1], as the rate was 37.36 % in our study and
36.20 % in the French.

The majority of infants were full-term in group I, while
two peaks of the maximum number of births were observed
at 28- and 36-weeks’ gestation in group Il. Most cases of
stillbirth occurred at these gestational periods, when FGR
was not diagnosed prior to death. The mean body weight
percentile was significantly higher in group Il. The higher
percentage of fetuses with the 10™ percentile of body weight
in group II, especially in terms of gestation before 32 weeks,
has also been pointed out. The significantly greater number
of fetuses with a body weight <15 percentile was also found
in group |, which is consistent with the data of other studies
[1,2,27,28,29,30].

Itis worth giving a mention to the fact that the frequency
of fetal distress in group | fetuses with the 10" percentile
of body weight was significantly higher than in those with
a body weight <1 percentile. The data presented indicate
that FGR prenatal diagnosis based only on ultrasound as-
sessment of fetal weight is better if the latter is more than
1000 g (28 weeks), but it is not adequate at gestational ages
close to full-term pregnancy.

Conclusions

1. The conducted study results have shown a large
percentage of FGR fetuses in the structure of stillbirths
(40.9 %) with no downward trend.

2. Cardiovascular diseases take an important place
in the structure of somatic pathology among women who
experienced a stillbirth.

3. The childbirth results have indicated a significant pre-
dominance of preterm births among women of the stillbirth
group compared to the group of women with a live birth.

4. A low level of FGR prenatal identification has been
found in both groups (35.6 %), while in the group of stillbirths,
the indicator was significantly lower and amounted to 22.22 %.

5. Statistical analysis has revealed that the presence of
FGR resulted in a significant increase in the relative risk of
stillbirth — 28.4, 95 % Cl [21.2; 38.3]. Besides, the additional
risk was increased (11.0, 95 % CI [8.7; 13.8]) if FGR was
not diagnosed during pregnancy. At the same time, the odds
ratio was 32.1, 95 % CI[23.3; 44.1].
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