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Resume 

In preeclampsia, blood flow disorders in the spiral arteries occur earlier than in the 

uterine arteries. It should be noted that the uterine vascular pool is an integral part of 

the blood circulation system of the whole body, and the disruption of blood flow in the 

uterine vessels during pregnancy leads to systemic circulatory disorders. Thus, the 

results of the analysis of modern research data showed that, despite the many 

diagnostic methods available today, the problem of determining the most effective 

method that allows reliable assessment of the severity and prognosis of the 

development of preeclampsia remains relevant. 
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Introduction 

Hypertensive disorders during pregnancy - chronic hypertension, gestational 

hypertension, and preeclampsia - present a unique challenge because pathology and 

its therapeutic treatment simultaneously affect the mother and fetus, sometimes 

conflicting their well-being. In particular, preeclampsia is one of the worst 

complications of pregnancy. Preeclampsia, often presenting with first-onset 

hypertension and proteinuria in the third trimester, can rapidly progress to serious 

complications, including death of both the mother and the fetus [1,3,7]. 

Although the exact mechanisms remain unclear, placental ischemia and hypoxia have 

been implicated as the main causative factor in the pathophysiology of PE [16]. For 

PE, a two-stage disorder model was proposed [17]. The first stage is characterized by 

decreased placental perfusion secondary to abnormal implantation and development 

of the placental vasculature. The second stage is described by the release of harmful 

factors from the placenta into the mother's bloodstream, which causes widespread 

endothelial dysfunction, which, in turn, leads to the clinical symptoms of PE 

(preeclampsia). For PE to appear, both stages must occur. In addition, they interact 

with maternal constitutional factors (genetic, behavioral, or environmental), which 
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leads to different subtypes of PE [9]. Recent research has revealed glimpses of 

pathways that play a role in one or both stages. 

The problem of studying the genetic mechanisms of susceptibility to multifactorial 

diseases (MDD) remains one of the most urgent in human genetics. The importance 

of this issue is determined by the enormous importance of polygenic diseases for 

modern medicine. One of the directions for understanding the role of genetic markers 

in the development of MDs is an evolutionary approach to the study of their genetic 

architecture [18, 26]. 

Risk factors for preeclampsia include obesity, insulin resistance, and hyperlipidemia, 

which promote the release of inflammatory cytokines and oxidative stress that cause 

endothelial dysfunction [7,13]. However, all the clinical manifestations that 

correspond to the development of preeclampsia are still not clear. Impaired 

trophoblast invasion and remodeling of uteroplacental arteries in preeclampsia 

exacerbates reactive oxygen species, hypoxia, and endothelial dysfunction in PE 

[15,21]. 

Over the past few decades, extensive research has been conducted to determine the 

etiology of preeclampsia as a pregnancy pathology. However, this syndrome remains 

as hypothesized fifty years ago. Even now, the etiology and true origin of the syndrome 

leading to clinical symptoms of preeclampsia are not clear. 

With the beginning of pregnancy, the hemodynamics of the mother and its structural 

systems undergo a number of physiological changes, which help the development of 

the fetus and the preparation of the body for childbirth. From 6-8 weeks of pregnancy 

to 30 weeks of pregnancy, the total volume of blood circulation increases, which is 

directly related to the size of the fetus. At the same time, plasma volume increases to 

a maximum (up to 40-50 percent), compared to the same elements (up to 20-30 

percent), that is, with a relative decrease in hemoglobin and hematocrit content, 

hypervolemic hemodulation occurs, which improves metabolism and gas exchange 

between the mother and the fetus. Improves[1,3,11]. The total volume of erythrocyte 

cells circulating in the body of a pregnant woman increases by an average of 16%, the 

volume of blood for oxygen increases, as a result of which the need for oxygen is not 

felt in the mother and the fetus[22,26]. 

Pregnancy increases the demands on the circulatory system, but at the same time it 

also includes the mechanisms to meet them. During the physiological period of 

pregnancy, total peripheral vascular resistance (UPTQ) gradually decreases and 

reaches 979-987 dyn.sec.cm-5 at 14-24 weeks of pregnancy, with the additional 

opening of capillaries that did not work before and a decrease in the tone of other 
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peripheral vessels, which increases the blood vessel volume in them. 

increases[6,12,16,20]. 

With an increase in the volume of circulating blood, an increase in the contractility of 

the myocardium is observed. An increase in the ejection fraction of the heart (by 8-10 

weeks of pregnancy it increases by 30-40% due to stroke volume and the number of 

heart contractions also accelerates), left ventricular myocardial mass, left heart lobe 

and other parameters also increase slightly. Thus, it is noted in the studies that left 

ventricular enlargement without hypertrophy of the myocardium can be considered 

as a comparative diagnostic criterion between chronic arterial hypertension and 

arterial hypertension caused by pregnancy [4,24]. 

Hemodynamic processes in the mother-placental-fetus system are one of the 

important factors in ensuring the physiological course of pregnancy, the growth and 

development of the fetus[10,21]. 

Complications with preeclampsia during pregnancy lead to a decrease in the volume 

fraction, as a result of which the functional reserve of blood circulation, blood flow of 

the uterine arteries, systolic blood pressure and hypofunction of the myocardium 

increase, pulmonary vascular resistance increases, and in general, the body's 

adaptation to the environment and pregnancy is disturbed[2,8] . 

The blood supply of the uterus through the maternal artery is one of the most 

important factors, contributing to the maintenance of the intrauterine environment 

and allowing the growth and development of the fetus[5]. 

Inadequate development of blood vessels of the uterus for a long time can lead to 

placental defects, which in turn leads to the development of preeclampsia, retardation 

of fetal growth[9,23]. 

Uterine artery Doppler measurements, body weight gain, body mass index, placental 

growth factor (PLGF) placenta protein13 (PP13) have a better predictive value for 

predicting early preeclampsia than other tests with moderate predictive value. 

A decrease in the resistance of peripheral blood vessels is an integral part of the 

normal functioning of the maternal-placental-fetal system. Decreased uterine artery 

resistance is important for trophoblast invasion. In this context, high resistance of 

uterine blood flow leads to incomplete invasion of trophoblast, which in turn can serve 

as the most important predictor. Currently, the study of blood flow indicators of the 

uterine arteries at 11-14 weeks is used as a marker to predict preeclampsia, delayed 

fetal development, premature birth [7,25]. 

During placentation, cytotrophoblast invasion is regulated by the oxygen 

concentration gradient between the placenta and maternal arteries. Therefore, the 
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hypoxic environment encountered by cytotrophoblast at the beginning of placentation 

gradually turns into a nonoxic environment during invasion [27]. 

In pathologies with anomalous placenta, trophoblastic invasion is weak and limited 

to the spiral arteries present in the superficial decidual layer. Placental 

maldevelopment and its mechanisms are one of the problems that still need to be 

studied[13]. 

Thus, the first stage of the mechanisms leading to the development of preeclampsia 

can be explained by the defective trophoblast invasion and the high resistance of the 

uterine-placental blood circulation during pregnancy, the resistance of the uterine 

arteries. 

Inadequate placental blood supply causes placental hypoxia and local oxidative stress, 

leading to a systemic inflammatory response, endothelial dysfunction, and clinical 

signs of preeclampsia. 

Assessment of placental blood flow is important in determining clinical signs of 

preeclampsia. At such a time, the most complete information can be evaluated 

simultaneously by looking at the blood flow in both uterine arteries, umbilical arteries, 

internal carotid arteries, and main cerebral arteries[14,18]. 

Studies have shown that in women at low risk for hypertensive conditions, 

dopplerometric examinations are not clinically relevant, but in high-risk situations 

and when there is a risk, it is necessary to evaluate the blood flow of the uterine 

arteries, which can lead to preeclampsia and delayed fetal development is especially 

important in determining their initial forms[15,27]. 

The hemodynamic state of the umbilical arteries evaluates the fetoplacental and 

microcirculation on the fetal side of the placenta. In fetoplacental insufficiency, the 

resistance of peripheral blood vessels increases and the diastolic blood flow in the 

umbilical artery decreases due to a decrease in vascularization of terminal 

vessels[17,19]. Due to fetal growth retardation, the blood flow rate in the fetal aorta 

decreases. An increase in the resistance of the fetal blood vessels and their spasm is 

one of the compensatory mechanisms, which leads to hypoxia and metabolic 

disorders, which are important for life, due to the violation of the centralization of the 

blood circulation. 

In preeclampsia, blood flow disorders in the spiral arteries occur earlier than in the 

uterine arteries. It should be noted that the uterine vascular pool is an integral part of 

the blood circulation system of the whole body, and the disruption of blood flow in the 

uterine vessels during pregnancy leads to systemic circulatory disorders. 

Thus, the results of the analysis of modern research data showed that, despite the 

many diagnostic methods available today, the problem of determining the most 
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effective method that allows reliable assessment of the severity and prognosis of the 

development of preeclampsia remains relevant. 

The aforementioned are early diagnosis and predictors of preeclampsia, which 

provide an opportunity for timely prevention and adequate therapeutic measures.  
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