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The Reasons of Developing Intrauterine Growth Restriction 

Syndrome 

Fetal growth restriction syndrome (FGRS) refers to the discrepancy between the fetal body weight and 

the average body weight for this period of pregnancy. The main number of newborns who have 

undergone to intrauterine growth restriction syndrome is found in Asia, followed by Africa and Latin 

America.[12]. According to M. And Yu. Ismatova (2017)conducted by retrospective and prospective 

analysis in the perinatal center of Bukhara in 2014, it was determined that among 3,476 urgent 

deliveries, 73 women had FGRS (5.1%). [10].  

The most common cause leading to fetal development disorders in utero is placental insufficiency. 

Utero-placental blood flow, necessary for optimal supply of nutrients and oxygen to the growing 

organism, reaches the interstitial space along the spiral arteries. Histological and morphological 

changes in these arteries are closely related to the stage of trophoblast invasion[1,2]. ]. It is believed 

that uteroplacental insufficiency is caused by anomalies of placentation, more precisely, disorders that 

occur at the stage of trophoblast invasion.The reactions of the vessels of the terminal villi have 

compensatory reserves, with their depletion there are no opportunities for the development of an 

additional vascular network, all this is the beginning of involutive-dystrophic changes with the 

formation of uteroplacental insufficiency and fetal growth retardation, antenatal fetal loss, premature 

detachment of the normally and low-lying placenta [14,18]. Chronic inflammatory diseases of the 
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urinary tract and female genital organs can lead to endothelial dysfunction due to the formation of 

cytokines and protein synthesis disorders. And as a result, these processes can lead to 

hypercoagulation and the development of FGRS[3,16,17]. Prediction of fetal growth retardation based 

on clinical and anamnestic data. Fetal growth retardation is a multifactorial disease [10,17]. In addition 

to ultrasound diagnostics, Dopplerometry is also an important diagnostic method. To date, a safe, 

highly diagnostic, rapidly conducted and economically affordable Doppler examination is the main 

method for assessing the state of uteroplacental circulation and fetal hemodynamics.[11,26-38] 

Dopplerometry displays the main changes in the mother-placenta-fetus system. Violation of 

hemodynamics is the leading cause of fetal disorders [17,19-25]. .  

In recent decades, genes predicting disorders in the fetoplacental system in pregnant women have been 

studied. These include genes (IL10, IL6, IL6R) that regulate immune responses in the placenta and 

during implantation, (VEGFA) transformation of the vascular network in the placenta, regulating 

metabolic function in the placenta (PPARG, IGF II, PLA 1, PLA2), as well as genes that lead to 

disruption in the blood clotting system during implantation and placentation (F2, F5, FGB, ITGA2, 

ITGB3, SERPINE1).[4,5,6,9] 

The aim of the study is to study the causes of the risk of developing fetal growth retardation 

syndrome in the Bukhara population. 

Materials and methods of research. To solve the tasks, carried out a retrospective analysis of the 

medical history of the Bukhara city maternity complex for the period 2018-2020 was carried out, as 

well as a prospective examination of 60 pregnant women in the 2nd and 3rd trimester of gestation. The 

main group consisted of 30 pregnant women at risk of developing FGRS at 28-38 weeks, the control 

group consisted of 30 conditionally healthy pregnant women at the time of the examination. 

The results of the study and their discussion.According to the retrospective analysis, the average 

age of pregnant women in the retrospective analysis with FGRS was 28.5±5.12 years (between 21 to 

36 years). When analyzing the parity of the retrospective group, there were many patients with the first 

pregnancy and the first birth, 19 (63.3%) and 18 (63%), respectively, but the number of patients with 

repeated pregnancy, 11 (36.6%) and multi-pregnant also prevailed: 7 (23.3%). 

According to retrospective studies, it was revealed that in pregnant women with FGRS, the anamnesis 

was burdened with various somatic diseases, the analysis of which showed sufficient variability in the 

frequency of various nosological forms. Anemia was most often noted (90% or more in both groups), 

ARVI was noted in 43% and varicose veins in 30%, which may be a full risk for the development of 

FGRS. When studying the obstetric history of women, it was noted that patients with FGRS had a 

history of hypertensive conditions 33.3% of cases (p<0.05), threatening preterm labor 23.3% (p<0.05), 

amniotic fluid discharge in 16.7% of cases (p<0.05) and antenatal fetal death in previous pregnancies 

in 10% of pregnant women, (p<0.05). 

We also studied the gynecological history of the examined women. According to retrospective data, 

many pregnant women were previously observed and treated for various gynecological diseases.As 

follows from the diagrams presented, inflammatory diseases of the uterine appendages and ectopia of 

the cervix were most often detected. A high level of inflammatory diseases of the genital organs was 

observed in all groups, and in women with varicose veins more often than in patients with isolated 

dilation of the venous vessels of the pelvis. Thus, chronic inflammatory processes of the uterus and 

appendages in the anamnesis were detected in 37.8% of women 

Thus, a retrospective study of the medical history of the examined patients showed that the most 

significant risk factors for the development of FGRS in pregnant women were burdened obstetric and 
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gynecological anamnesis; parity of pregnancy and childbirth, as well as an increased frequency of 

somatic pathology. 

According to the retrospective analysis, we transformed the main group of women with a burdened 

somatic, obstetric and gynecological history, which serves as a risk factor for the development of 

FGRS, and conducted further studies (clinical, laboratory and instrumental) to assess the fetoplacental 

system. 

In the study of the general blood test, anemia occurred in all the examined women: Hb – 84.2 1.3% 

with reduced values of Hb by 7.7%. There was a tendency to thrombocytopenia, acceleration of 

erythrocyte sedimentation rate by 33.1%, and against the background of the inflammatory process, 

erythrocytes are destroyed in FGRS, which leads to a chaotic distribution of free iron in tissues, as 

well as to increased iron loss in the body and aggravation of iron deficiency anemia 

During the entire pregnancy, these indicators were maintained in the group of patients at risk of 

developing FGRS. In addition, a further increase in the number of red blood cells and hematocrit 

indicators was noted before childbirth. Quantitative and qualitative changes in erythrocytes in patients 

of the main group are probably of an adaptive nature, which is associated with meeting the needs of 

the developing fetus, and it is also associated with non-compliance with pre-gravidar preparation. 

Taking into account the high importance of FGRS among women of the main group as the occurrence 

of a risk factor for the feasibility study, the blood clotting system was studied. Dynamic monitoring of 

hemostasis indicators during pregnancy and in the postpartum period revealed its features.  

In patients of the main and control groups, the level of APTT, VSC was monitored. The results of the 

study showed that pregnant women with risk factors, leads to severe hypercoagulation. This 

significantly increases the risk of fetoplacent insufficiency both during pregnancy and the postpartum 

period. An increase in the ferritin level of women in the main group by 2-3 times indicated a bacterial 

infection. 

With the help of fetometry ultrasound, we observed the development of the fetus and determined its 

size from 20 weeks. The data obtained during fetometry are shown in Table 1.  

Ultrasound examinations in dynamics were performed in 60 pregnant women of the main and control 

groups. Significant differences throughout the third trimester of pregnancy were revealed between the 

values of LV and DB in fetuses of patients of the main and control groups. Thus, the values of LV in 

the fetuses of pregnant women of the main group were lower than in the fetuses of patients of the 

control group at 36 weeks - by 7% and at 40 weeks - by 8%. The DB values in the fetuses of pregnant 

women of the main group were less than in the fetuses of patients of the control group at 36 weeks.- by 

3% and at 40 weeks - by 4%. 

Тable № 1. Comparison of fetometric indicators of examined women(mm). 

Weeks of gestation Indicators Main group, n=30 Control group, n=30 

36 

BPD 82,14±1,20 87,61±0,66 

HC 309,9±2,65 320,48±2,02 

AC 289,13±5,73* 319,70±3,04 

LF 66,18±1,07* 69,87±0,58 

40 

BPD 87,03±0,86 90,55±0,88 

HC 329,0±2,03 338,0±1,73 

AC 315,33±1,45** 343,27±2,90 

LF 71,0±1,15* 73,82±0,55 

Note : * р<0,05, ** р<0,001 relative to the control group 
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Pic .3. Ultrasound placentography of examined pregnant women 

 

 

 

 

 

 

 

 

 

Ultrasound placentography was performed in pregnant women with a high risk of developing fetal 

growth restriction syndrome (the main group). At the same time, the following markers of 

fetoplacental insufficiency were identified during ultrasound and Doppler examination: (73.5%) 

combinations of premature maturation and "aging" (16.7), calcification (12.5%) and placental 

hypoplasia (20.8%) were most characteristic. At this time, women in the control group showed signs 

such as lack of water (10%) and umbilical cord entanglement (10%) (Fig. 3). Nevertheless, it is 

obvious that the most significant echographic signs for FGRS is the thickness of the placenta. 

Of the 30 patients of the main group, hemodynamic disorders of placental circulation at the time of the 

study were absent in 5 (16.7%) pregnant women of the main group, however, the fetuses of these 

patients had hypotrophy according to ultrasound fetometry. Hemodynamic disorders of the I degree 

were found in 10 (33.3%) patients, of which fetal hypotrophy was noted in 2 (20%) patients; II degree 

– in 12 (40%), of which fetal hypotrophy was noted in 4 (33.3%) patients; III degree - in 3 (10%), of 

which 2 fetuses have hypotrophy (66.7%). 

In the dynamics of pregnancy, simultaneously with fetometry, all patients underwent Dopplerometric 

studies of blood flow in the main arteries of the functional mother-placenta-fetus system (uterine 

arteries, umbilical cord arteries and the middle cerebral artery of the fetus), as well as Dopplerometric 

assessment.  

Table No. 2. Dopplerometric indicators of blood flow in uterine arteries in patients of the main group 

and the comparison group in the third trimester of pregnancy 

Weks of gestation Indications 
Group of patients 

Control group, n=30 Main group, n=30 

36 

SDR 2,45±0,06 3,49±0,22** 

IR 0,59±0,04 0,69±0,02** 

PI 0,91 ±0,02 1,20±0,07** 

40 

SDR 2,30±0,07 3,70±0,30** 

IR 0,56±0,01 0,73±0,02** 

PI 0,83±0,04 1,64±0,09** 

Note: *p<0.05, **p<0.001 relative to the control group 

Thus, different degrees of hemodynamic disorders of placental circulation were observed in fetuses of 

patients of the main group with the same frequency. In the patients of the main group in the uterine 

arteries and umbilical cord arteries, vascular resistance indicators were higher than in pregnant women 

of the control group. Dopplerometric parameters of blood flow in the middle cerebral artery of 
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pregnant fetuses of the main group were lower than similar parameters in pregnant women of the 

control group. 

Thus, in the main group, the speed of blood flow in the venous duct decreases, and the speed of 

reverse blood flow during atrial contraction in the inferior vena cava increases. At the same time, in 

the umbilical cord vein, the nature of the blood flow spectrum becomes "pulsating". This indicates the 

centralization of blood circulation in the fetus 

Conclusion.  

According to a retrospective analysis, the most significant risk factors for the development of fetal 

growth restriction syndrome in pregnant women include anemia in 95% of cases, ARVI was noted in 

43%, varicose veins in 30% of cases, chronic hypertension in 33% of cases, urinary tract infections in 

4% of cases (p>0.05). At the same time, it was noted that in the burdened obstetric and gynecological 

history, the leading positions were occupied by such complications as: threatening miscarriages in 

23.3% of cases (p<0.05), amniotic fluid discharge in 16.7% of cases (p<0.05) and antenatal fetal death 

in previous pregnancies in 10% of pregnant women (p<0.05), chronic inflammatory processes of the 

uterus and appendages in the anamnesis were detected in 34 (37.8%) women 

In pregnant women with a high risk of developing fetal growth restriction syndrome, the following 

markers of fetoplacental insufficiency were identified during ultrasound and Doppler examination: For 

pregnant women of the main group (73.5%), combinations of premature maturation and "aging" 

(16.7), calcification (12.5%) and placental hypoplasia (20.8%) were most characteristic. At this time, 

women in the control group showed signs such as lack of water (10%) and umbilical cord 

entanglement (10%). 

Of the 30 patients of the main group, hemodynamic disorders of placental circulation at the time of the 

study were absent in 5 (16.7%) pregnant women of the main group, however, the fetuses of these 

patients had hypotrophy according to ultrasound fetometry. Hemodynamic disorders of the I degree 

were found in 10 (33.3%) patients, of which fetal hypotrophy was noted in 2 (20%) patients; II degree 

– in 12 (40%), of which fetal hypotrophy was noted in 4 (33.3%) patients; III degree - in 3 (10%), of 

which 2 fetuses have hypotrophy (66.7%). 

Thus, the values of LV in the fetuses of pregnant women of the main group were lower than in the 

fetuses of patients of the control group at 36 weeks - by 7% and at 40 weeks - by 8%. The DB values 

in the fetuses of pregnant women of the main group were less than in the fetuses of patients of the 

control group at 36 weeks.- by 3% and at 40 weeks - by 4%. 

Next, we compared the estimated fetal weights in pregnant women, as this analysis showed, fetal 

hypotrophy was detected in 6 (20%) of 30 pregnant women of the main group during ultrasound 

fetometry: 5 (16.7%) of them had a symmetrical shape, 1 (3.3%) had an asymmetric shape. Thus, 

different degrees of hemodynamic disorders of placental circulation were observed in fetuses of 

patients of the main group with the same frequency. In the patients of the main group in the uterine 

arteries and umbilical cord arteries, vascular resistance indicators were higher than in pregnant women 

of the control group. Dopplerometric parameters of blood flow in the middle cerebral artery of 

pregnant fetuses of the main group were less than similar parameters in pregnant women of the control 

group. 
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