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Summary
Obesity increases the likelihood of hypertension and pre-eclampsia and increases the risk of thrombosis in pregnant women, 

which can lead to thromboembolism and maternal and fetal death. Obesity most commonly increases the incidence of gestational 
diabetes mellitus (GDM) in pregnant women. GDM in the setting of obesity can complicate the process of childbirth, causing 
diffi  culties during delivery of the fetus (shoulder dystocia, birth trauma, fetal distress, etc.) and increase the rate of cesarean 
section (CS) delivery.

The aim of the study was to determine the characteristics of the delivery of women with obesity and gestational diabetes 
mellitus and to optimize the provision of obstetric care to them in order to reduce perinatal complications.

Materials and methods of the study. Examination, antepartum preparation and delivery of 136 pregnant women were 
performed, including 33 (24.3 %) obese women (group 1), 35 (25.7 %) obese women and GDM (group 2), 38 (27.9 %) with 
GDM (group 3) and 30 (22.1 %) women with physiological pregnancy formed the 4th (control) group. The traditional method 
(PG E2 – dinoprostone intravaginally) followed by induction and the complex method (insertion of a Foley catheter into the 
cervical canal followed by oral administration of prostaglandin E1 (PG E1) were used to prepare for childbirth.

The study was conducted in accordance with the principles of good clinical practice (GCP, 1996), the Convention of 
the Council of Europe on Human Rights and Biomedicine (April 4, 1997), the Declaration of Helsinki of the World Medical 
Association for the Ethical Principles of Medical Research with Human Subjects (1964-2008), and the Order of the Ministry of 
Health of Ukraine from 23.09.2009 № 690 (amended by the Order of the Ministry of Health of Ukraine from 12.07.2012 № 523). 
The draft of the study was discussed and approved at the meeting of the Medical Ethics Committee of KhNMU (Protocol ¹ 23 
of November 13, 2024).

Statistics. Statistical processing was performed using the MS Excel software package. The Mann- Whitney U test, mean and 
standard deviation (M±m), and standard error (p) were used to compare quantitative data. At the level of probability of error 
(p<0.05), the results of comparisons were considered reliable.

The work was carried out within the framework of the research plan of the Department of Obstetrics and Gynecology No.2 of 
KhNMU: «Improvement of diagnostic and therapeutic measures and prevention of pregnancy complications and gynecological 
diseases in women with extragenital pathology (state registration number 0124U002218).

Results. Doppler examination of the hemodynamics of the fetoplacental complex in pregnant women revealed signs of 
uteroplacental and fetoplacental circulation disorders in 5 (15.5 %) obese pregnant women, in 8 (22.9 %) women with combined 
pathology (GDM in the setting of obesity), in 4 (10.5 %) women with GDM, which was considered as placental dysfunction. Fetal 
anomalies according to CTG with STV (short-term variation) were observed in 6 (18.2 %) obese pregnant women, 5 (15.2 %) 
women with obesity, and 4 (10.5 %) women with GDM.

According to the results of ultrasound cervicometry in pregnant women in the control group, the average length of the cervix 
was 18.7±2.3 mm, which is considered promising for spontaneous delivery. The size of the cervical canal in pregnant women with 
GDM and obesity was 30.1±2.7 mm, in pregnant women with GDM – 27.3±2.6 mm, in obese women – 25.2±2.9 mm, signifi cantly 
diff erent from the control group (p<0.05).

Conclusions. Childbirth in women with obesity and GDM is associated with several obstetric complications, in particular 
premature rupture of membranes, weakness of labor, fetal distress, clinically narrow pelvis, ineff ective induction of labor leading 
to a high percentage of cesarean sections, and perinatal morbidity (neonatal asphyxia, diabetic fetopathy, hypoglycemia, CNS 
disorders). Eff ective completion of pregnancy and delivery without maternal and neonatal complications in women with GDM 
and obesity depends mainly on the state of the cervix before delivery, which is assessed by various methods (Bishop’s scale, 
cervicometry, optimally using elastography). The best way to prepare for childbirth is a comprehensive process with a Foley 
catheter and PGE1, and induction with a half dose of oxytocin combined with epidural anesthesia, which reduces the rate of 
cesarean section and perinatal complications for both mother and fetus.

Keywords: Pregnancy; Obesity; Gestational Diabetes Mellitus; Ultrasound Examination; Elastography; Cervicometry; 
Induction of Labor; Perinatal Complications.

Introduction
Today, both worldwide and in Ukraine, much attention 

is paid to the study of pregnancy and childbirth in obese 
women, who are at high risk for obstetric and perinatal 
pathology [1, 2, 3]. The incidence of obesity in pregnant 
women reaches 15-35 % [4, 5]. In recent years, despite 
martial law, there has been an increase in the incidence of 

obesity in pregnant women, which is probably associated 
with stress factors, extragenital pathology, nutritional 
disorders, etc.

During pregnancy and childbirth, obesity can pose 
several potential dangers to both mother and child [2, 4, 6]. 
Obesity increases the likelihood of hypertension and pre-
eclampsia, and increases the risk of thrombosis in pregnant 



РЕЗУЛЬТАТИ ДИСЕРТАЦІЙНИХ ТА НАУКОВО-ДОСЛІДНИХ РОБІТ

101

women, which can lead to thromboembolism and maternal 
and fetal death [4, 7]. In obese women, independent labor 
activity does not occur until almost 41-42 weeks, leading 
to miscarriage requiring induction of labor [8, 9, 10]. The 
risk of developing obesity in pregnant women is three times 
higher than in women of normal weight [11]. The incidence 
of cesarean section, which is caused by clinically narrow 
pelvis, weakness of labor, and fetal distress, increases in 
proportion to the degree and type of obesity [7]. Obese 
women have an immature cervix, are 4 times more likely 
to have a delayed delivery, and are 3 times more likely 
to have a surgical delivery (especially in the third degree 
of obesity) than non-obese women [12]. Pregnancy 
loss in obese women is caused by the accumulation of 
progesterone in adipose tissue and a 3-4 fold decrease in 
estrogen levels, a decrease in stress- related hormones, and 
changes in placental hormone levels. Perinatal morbidity 
and mortality increase with pregnancy loss [1].

Obesity most commonly increases the incidence 
of gestational diabetes mellitus (GDM) in pregnant 
women [13, 14, 15], and its rates increase in parallel 
with obesity rates [4,16,17,18]. Women with GDM may 
develop cardiac and cerebrovascular disease, placental 
dysfunction, preterm or late delivery during pregnancy, 
and type 2 diabetes mellitus and cardiovascular disease in 
the postpartum period [19, 20, 21, 22, 23, 24]. It is known 
that GDM can lead to complications not only for the 
mother but also for the fetus, including fetal developmental 
abnormalities, diabetic fetopathy, macrosomia, placental 
dysfunction, and hypoglycemia, in particular, increasing 
the risk of developing obesity and impaired glucose 
tolerance in the future [25, 26, 27, 28]. GDM in the setting 
of obesity can complicate the process of childbirth, causing 
diffi  culties during delivery of the fetus (shoulder dystocia, 
birth trauma, fetal distress, etc.) and increasing the rate of 
cesarean delivery (CS) [4, 7, 29].

Eff ective delivery by natural means requires a mature 
cervix, since stimulation of uterine activity with an 
immature cervix leads to fetal distress, weakness or 
discoordination of uterine activity, and birth trauma for 
both mother and newborn [5, 8, 9, 10].

Therefore, the study of the processes of preparation for 
labor and delivery of pregnant women with GDM in the 
setting of obesity, taking into account the condition of the 
mother and fetus, is an urgent task of modern obstetrics.

The study  aims to determine the peculiarities of 
delivery of women with obesity and gestational diabetes 
mellitus, to optimize the provision of obstetric care to them 
to reduce perinatal complications.

Materials and methods
Examination, antepartum preparation, and delivery 

were performed in 136 pregnant women, including 33 
(24.3 %) obese women (group 1), 35 (25.7 %) obese women 
and GDM (group 2), 38 (27.9 %) with GDM (group 3), and 
30 (22.1 %) women with physiologic pregnancy forming 
group 4 (control). The degree of obesity was determined 
by body mass index (BMI) at the time of registration at the 
antenatal clinic (up to 12 weeks of pregnancy). A woman 

with a BMI of 25-29.9 kg/m2 was considered overweight2; 
first degree obesity – 30-34.9 kg/ m2; second degree – 
35-39.9 kg/m2; third degree – 40 kg/m2 and above. The 
diagnosis of GDM was made in accordance with the 
Uniform Clinical Protocol of Primary and Specialized 
Medical Care «Type 2 Diabetes Mellitus in Adults», 
approved by the Order of the Ministry of Health of 
Ukraine ¹ 1300 of July 24, 2024. The test for GDM was 
performed at 24-28 weeks’ gestation in women who had 
not previously been diagnosed with diabetes using a one-
step strategy, and glycated hemoglobin (HbA1c) was also 
determined [30,31]. Together with an endocrinologist, we 
developed tactics for the management of pregnant women 
and the treatment of GDM (diet, exercise, insulin therapy), 
which are in line with international guidelines [32, 33, 34]. 
All women were admitted to the Department of Pregnancy 
Pathology of the Regional Clinical Hospital for evaluation 
and delivery. All pregnant women underwent a complete 
clinical, laboratory and instrumental examination according 
to the standards of medical care «Normal pregnancy» 
approved by the Order of the Ministry of Health of Ukraine 
¹ 1437 dated August 9, 2022. To determine the status of 
the fetoplacental complex (FPC), fetal biophysical profi le 
(FPBP), and cervical status (cervicometry, elastography), 
ultrasound (US) was performed on pregnant women with 
Doppler ultrasound using a Toshiba (Canon) Xario 200 
(Japan). Cardiotocography (CTG) with computer analysis 
was performed with fetal monitoring, with interpretation of 
the results according to the Dawes- Redman criteria using 
the Sonicaid Team 3 device (Huntleigh Healthcare Ltd, 
UK). Cervical amenability was assessed using the modifi ed 
Bishop’s scale (J. Burnett, 2008), taking into account the 
following parameters: position of the cervix relative to 
the anterior axis of the pelvis, its consistency and length, 
opening of the external cervical os, and position of the 
fetal head. The cervix was considered mature if the total 
score was more than 8-13 points, insuffi  ciently mature – 
6-7 points, and immature – 0-5 points.

Ultrasound cervicometry is considered a more objective 
method of cervical assessment at the current stage of 
obstetrical development. In our study, we followed the 
developed and standardized methodology for transvaginal 
measurement of cervical length (The Fetal Medicine 
Foundation. Cervical assessment) [35] and ISUOG, 2015 
[36].

Quantitative measurements of strain elastography 
were based on the values obtained with the elastography 
software. Tissue strain within each area of interest was 
determined by the compression elastography software, 
presented as a strain curve, and automatically calculated 
as strain T1 (anterior cervical lip), strain R (posterior 
cervical lip), and strain T2 (internal cervical ostium). 
All measurements were performed by an FMF-certifi ed 
specialist in transvaginal cervicometry and elastography.

Two approaches were used to prepare for childbirth:
– traditional (PG E2 – dinoprostone intravaginally) 

followed by induction of uterine contractility by 
intravenous oxytocin 1 ml (5 IU) in 0.9 % sodium chloride 
solution 500 ml against the background of early amniotomy 
under the control of CTG in accordance with Appendix 
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28 to the Standards for the Organisation of Obstetric and 
Gynaecological Care and Clinical Guidelines [6, 8, 10];

– complex (insertion of a Foley catheter into the 
cervical canal followed by oral administration of 
prostaglandin E1 (PG E1))

The results were processed on a PC using the Statistica 
10 statistical software.

The study was conducted in accordance with the 
principles of good clinical practice (GCP, 1996), the 
Convention of the Council of Europe on Human Rights and 
Biomedicine (April 4, 1997), the Declaration of Helsinki 
of the World Medical Association for the ethical principles 
of medical research with human subjects (1964-2008), 
and the Order of the Ministry of Health of Ukraine from 
23.09.2009 № 690 (amended by the Order of the Ministry 
of Health of Ukraine from 12.07.2012 № 523). The draft 
of the study was discussed and approved at the meeting of 
the Medical Ethics Committee of KhNMU (Protocol ¹ 23 
of November 13, 2024).

Statistics. Statistical processing was performed using 
MS Excel software package. The Mann- Whitney U test, 
mean and standard deviation (M±m), and standard error 
(p) were used to compare quantitative data. At the level of 
probability of error (p<0.05), the results of comparisons 
were considered reliable.

The work was carried out in accordance with the 
research plan of the Department of Obstetrics and 
Gynecology No.2 of KhNMU: «Improvement of diagnostic 
and therapeutic measures and prevention of pregnancy 
complications and gynecological diseases in women 
with extragenital pathology (state registration number 
0124U002218).

Results of the study and their discussion
All pregnant women lived in Kharkiv region or Kharkiv 

city, which are considered to be the frontline areas. The 
age of the studied women was 33.7±2.4 years in group 1, 
37.5±3.8 years in group 2, 34.2±4.1 years in group 3, and 
28.9±3.6 years in the control group. Among the studied 
pregnant women of group 1 the third degree of adiposity 
prevailed (45.5 %), in group 2 the second degree (48.6 %). 
Gestational age at the time of examination and delivery 

ranged from 33 to 42 weeks. In group 1, gestational age 
was mainly 38-42 weeks (93.9 %), in groups 2 and 3 – 
mainly 34-37 weeks (77.1 % and 78.9 %, respectively), 
due to complications of GDM and other extragenital or 
obstetric pathologies (hypertension, thyroid pathology, pre-
eclampsia, placental dysfunction, diabetic fetopathy, etc.).

Ultrasound examination of pregnant women revealed 
that all pregnant women had breech fetuses. Macrosomia 
was found in 4 (12.1 %) women in group 1, 12 (34.3 %) 
in group 2, and 6 (15.8 %) in group 3. Diabetic fetopathy 
was detected in 10 (28.6 %) obese and GDM pregnant 
women and 3 (7.9 %) GDM pregnant women, respectively, 
indicating a negative impact of GDM in the setting of 
obesity on the development of diabetic fetopathy in the 
fetus, increasing its risk by 3.6 times. Placental dysfunction 
was diagnosed in 5 (15.5 %) obese pregnant women and 
in 8 (22.9 %) women with comorbidities (GDM with 
obesity); in women with GDM, placental dysfunction was 
found in 10.5 % of cases. Preeclampsia and pre-eclampsia 
in pregnant women were determined by amniotic index 
(AI), which was signifi cantly diff erent from the control 
group (p<0.05). The AI was significantly higher in 11 
(33.3 %) women in group 2 compared to 8 women with 
GDM (21.1 %) and 6 obese pregnant women (18.2 %) who 
had pre-eclampsia.

 Doppler examination of the hemodynamics of the 
fetoplacental complex in pregnant women revealed signs 
of uteroplacental and fetoplacental circulatory disorders 
in 5 (15.5 %) obese pregnant women, 8 (22.9 %) women 
with comorbidities (GDM in the setting of obesity), and 
4 (10.5 %) women with GDM, which was considered 
placental dysfunction.

Examination of the pregnant women revealed 
a decrease in fetal biophysical profi le (FPBP) compared 
to the control group due to decreased fetal tone, decreased 
water, decreased respiratory movements and decreased 
fetal motor activity in 10.9 %, mainly in obese pregnant 
women.

Fetal abnormalities according to CTG data with STV 
(short-term variation) were observed in 6 (18.2 %) obese 
pregnant women, 5 (15.2 %) women with obesity and 4 
(10.5 %) women with GDM (Fig. 1, Fig. 2).

Fig. 1. CTG of the fetus of an obese pregnant woman.
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Fig. 2. CTG of the fetus of an obese pregnant woman with GDM.

Thus, according to the results of instrumental 
examination of pregnant women with obesity and GDM, 
the presence of diabetic fetopathy, placental dysfunction, 
fetoplacental and uteroplacental circulatory disorders was 
determined, which required the need to decide on the 
timing and method of delivery in order to avoid or reduce 
the number of perinatal complications.

It is known that for eff ective delivery it is important 
to determine the condition of the cervix and its readiness 
for labor. The cervical condition according to the Bishop- 
Barnett scale in most pregnant women was less than 7 
points, indicating insuffi  cient cervical maturity, with an 
average score of 4.5±0.4 points. In particular, in obese 
women the average score was 5.1±0.3 points, in women 
with GDM – 4.8±0.5 points, in women with GDM and 
obesity – 3.6±0.3 points. In the control group, this indicator 
was more than 8 points in all pregnant women. After pre-
induction with PGE2, the cervical condition improved by 
5.6±0.5 points on average: in obese women, the average 
score was 5.9±0.2 points, in women with GDM – 6.1±0.3 
points, in women with GDM and obesity – 4.8±0.3 points.

After pre-induction by Foley catheter with oral 
administration of PGE1, the condition of the cervix 
improved significantly: in obese women, the average 
score was 9.1±0.3 points, in women with GDM – 10.4±0.2 
points, in women with GDM and obesity – 8.5±0.4 points, 
with an average of 9.3±0.5 points. Thus, preparation for 
childbirth by the complex method of combining a Foley 
catheter and PGE1 is more eff ective and can signifi cantly 
improve the degree of cervical maturity.

Ultrasound cervicometry is considered a more objective 
method of cervical assessment at the current stage of 
obstetrical development. According to the results of 
ultrasound cervicometry in pregnant women in the control 
group, the average length of the cervix was 18.7±2.3 
mm, which is considered promising for self-delivery. The 
length of the cervical canal in pregnant women with GDM 
and obesity was 30.1±2.7 mm, in pregnant women with 
GDM – 27.3±2.6 mm, in obese women – 25.2±2.9 mm, 
signifi cantly diff erent from the control group (p<0.05).

After preinduction by the standard and our proposed 
methods, the results are presented in Table 1.

Table 1

Results of ultrasound cervicometry (mm)

Groups Before preinduction Preinduction of PGE2 Foley catheter + PGE1
1st (n=33) 25,5±2,9 20,1±1,8 14,9±1,1*
2nd (n=35) 30,1±2,7 23,4±2,2 18,2±1,5*
3rd (n=38) 27,3±2,6 17,5±2,1 12,3±2,4*
Average value 27,6±2,3 22,6±2,3 15,1±1,9*

* p≤0.05 – signifi cantly compared to pre-induction values

According to cervicometric data,  the use of 
a comprehensive pre-induction method promotes more 
eff ective cervical maturation in obese pregnant women 
with GDM.

Ultrasound cervicometry helps to objectify the 
measurement of cervical length but does not characterize 
cervical density, which is important for the outcome of labor.

To objectively determine cervical density, pregnant 
women underwent ultrasound elastography. In each group, 
a qualitative and quantitative assessment of cervical 
density was performed before and after pre-induction 
using different methods of ultrasound elastography. 

Before preinduction, the entire cervix or a part of it was 
stained blue, indicating its density (Fig. 3), after eff ective 
preinduction it changed color to green (Fig. 4), yellow or 
red, depending on the degree of its elasticity (Fig. 5).

It should be noted that after the application of PGE2 
there was a greening of the tissue, but the blue color 
was still present, indicating the density of the cervix 
and the unsatisfactory eff ect of the preparation for labor. 
After using the mechanical method (Foley catheter) in 
combination with PGE1, the cervix had an almost uniform 
green color (Fig. 5), which was confi rmed by quantitative 
indicators (Fig. 6).
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Fig. 3. Elastography before induction.

Fig. 4. Elastography after induction of PGE2.

Fig. 5. Elastography after induction by the complex method (Foley catheter + PGE1).
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Fig. 6. Quantitative indicators of cervical density before and after pre-induction, %.

Notes: Strain T1 (anterior cervical lip), Strain R (posterior cervical lip), Strain T2 (inner eye).

Thus, sonoelastographic examination in combination 
with ultrasound measurement of cervical length provides 
clinically reliable and objective information in predicting 
the results of preparation for childbirth in pregnant women 
with GDM and obesity.

Thus, cervicometry more reliably determines the 
position of the cervix, its length and cervical dilatation, and 
elastography indicates the degree of cervical tissue density. 
Together, these methods allow objective determination of 
cervical maturity, lack of maturity or immaturity on the 
eve of labor in comparison with the Bishop’s scale, which 
may be due to both the subjectivity of the examination and 
obesity, which makes vaginal examination diffi  cult.

Thus, cervicometry in combination with elastography 
can be considered a more reliable and objective method 
of assessing pre-term cervical maturity, especially in 
obese pregnant women. The use of a complex method 
using a Foley catheter with oral administration of PGE1 
signifi cantly improves the condition of the cervix compared 
to the use of PGE2 alone.

As a result of labor preparation with PGE2 (1 mg 
dinoprostone in the posterior vaginal vault), spontaneous 
labor began within 24 hours of the method in 4 (12.1 %) 
women in group 1, 6 (18.2 %) in group 2, and 8 (21.1 %) 
in group 3. In total, spontaneous labor began in 18 (17 %) 
women who were prepared with PGE2. As a result of 
pre-induction with the complex method (Foley catheter 
followed by PGE1), spontaneous labor started in 10 
(30.3 %) women in group 1, 10 (28.6 %) in group 2, and 
13 (34.2 %) in group 3. A total of 18 (17 %) women went 
into spontaneous labor. A total of 33 (31.1 %) pregnant 
women went into spontaneous labor after using the 
complex method, which is almost twice as eff ective as the 
use of PGE2.

If labor did not start spontaneously, induction of labor 
was performed. In total, 30 (28.3 %) pregnant women 
who received PGE2 for labor preparation and 25 (23.6 %) 
women who received 2.5 IU of oxytocin with epidural 
anesthesia against the background of a comprehensive 

method of cervical preparation received oxytocin induction 
(5 IU). After induction, 16 (29.1 %) women who received 
PGE2 and 17 (30.9 %) women who received the complex 
method gave birth spontaneously.

Cesarean section was performed in 14 pregnant women 
(25.5 %) after PGE2 and in 8 (14.6 %) after the combined 
method. The reasons for cesarean section were weakness 
of labor – 7 cases, clinically narrow pelvis, mainly due to 
macrosomia – 5 cases, and fetal distress – 10 cases, mainly 
in obese women. It should be noted that fetal distress was 
most common in pregnant women with GDM and obesity. 
Depending on the method of preparation for labor and its 
induction, fetal distress was detected in 7 (23.3 %) fetuses 
when PGE2 was used and in 3 (12 %) fetuses when the 
complex method was used, which was an indication for 
cesarean section.

As a result, cesarean delivery was performed due to 
ineff ective labor stimulation or fetal distress, and obesity 
increases the percentage of induction and cesarean 
delivery. My own experience shows that the use of 
a comprehensive method of labor preparation followed 
by induction with a half dose of oxytocin (2.5 IU) under 
epidural anesthesia reduces the rate of cesarean section 
by 1.75 times.

Thus, the majority of women delivered by cesarean 
section and induction of labor were obese pregnant women, 
which is consistent with the data of other researchers 
[33,36]. The effectiveness of using the Foley catheter 
in combination with PGE1 was manifested in a greater 
number of deliveries via the natural birth canal.

A total of 136 newborns were born, including 70 
(51.5 %) boys and 66 (48.5 %) girls. Birth weight exceeded 
4000 g in 11 (31.4 %) women with GDM and obesity, 
with a mean of 4170±325 g. Birth weight exceeded 
4000 g in 6 (17.1 %) women with GDM, with a mean of 
3810±345 g, and in 5 (15.2 %) obese women, with a mean 
of 3795±365 g.

Assessing the condition of the newborns according 
to the Apgar score, 11 (31.4 %) infants were born with 
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asphyxia of varying severity in pregnant women with 
GDM and obesity, 5 (13.2 %) in the group with GDM and 
3 (9.1 %) in the group with obesity.

Fetal shoulder dystocia in labor was noted in 7 
(6.6 %) women with pregnancy pathology caused by fetal 
macrosomia. Newborn complications in pregnant women 
with GDM and obesity are most often caused by diabetic 
fetopathy, which was diagnosed in 13 (12.3 %) newborns. 
Other perinatal complications in newborns included 
hypoglycemia (13.2 %), CNS damage (9.4 %), respiratory 
distress syndrome (8.5 %), and jaundice (5.7 %).

Thus, our results are consistent with those of 
V. M. Zaporozhan and co-authors [4, 18], who reported that 
the rates of GDM in pregnant women increase in parallel 
with the rates of overweight or obesity detected in women 
before pregnancy. Weight gain and increases in BMI during 
pregnancy do not aff ect the development of GDM.

In addition, women with GDM and obesity during 
pregnancy are at high risk of developing hypertensive 
disorders and pre-eclampsia, which is consistent with 
data from other investigators [4, 21]. Pregnant women 
with GDM often show signs of placental dysfunction, pre-
eclampsia, large for gestational age, and weakness of labor, 
which has been demonstrated in the study of pregnant 
women with diabetes mellitus [5, 25].

Obese pregnant women have longer labor times, which 
increases the risk of induction of labor and unplanned 
cesarean section, especially in fi rst-time mothers, which is 
consistent with other researchers [4, 9, 11, 12].

At the same time, there are confl icting data regarding 
the preparation of the cervix for labor and the characteristics 
of induction (method, time of induction, dose of oxytocin, 
analgesia) in obese women with GDM [5, 6].

Thus, for the diagnosis of perinatal fetal complications, 
ultrasound examination of the fetoplacental complex 
in obese pregnant women with GDM allows us to 
determine the main ultrasound signs of diabetic fetopathy, 
placental dysfunction, fetal, fetal- placental, and utero- 

fetal circulatory disorders. Timely delivery of pregnant 
women at risk of perinatal complications depends on the 
condition of the fetus, which is best determined by CTG 
with STV control, and the condition of the cervix, which 
is controlled by ultrasound cervicometry and elastography. 
The eff ectiveness of preparation for childbirth in pregnant 
women with GDM and obesity using PGE2 is not always 
eff ective, further induction of labor using oxytocin (5 IU) 
often causes fetal distress, which indicates the need to 
optimize delivery by natural means by developing eff ective 
means of preparing pregnant women for labor using 
a mechanical method (Foley catheter) in combination with 
PGE1, which causes independent labor activity and does 
not require further induction, or induction using a lower 
dose of oxytocin (2. 5 IU) under epidural anesthesia, which 
helps to reduce labor complications, such as fetal distress, 
abnormal labor activity and the frequency of cesarean 
section, which in turn reduces the number of perinatal 
complications.

Conclusions. Childbirth in women with obesity 
and GDM is associated with a number of obstetric 
complications, in particular, premature rupture of 
membranes, weakness of labor, fetal distress, clinically 
narrow pelvis, ineffective induction of labor leading 
to a high percentage of cesarean section, and perinatal 
morbidity (neonatal asphyxia, diabetic fetopathy, 
hypoglycemia, CNS disorders). Eff ective completion of 
pregnancy and delivery without maternal and neonatal 
complications in women with GDM and obesity depends 
mainly on the state of the cervix before delivery, which is 
assessed by various methods (Bishop’s scale, cervicometry, 
optimally using elastography). The best way to prepare for 
childbirth is to use a comprehensive method with a Foley 
catheter and PGE1, and induction with a half dose of 
oxytocin combined with epidural anesthesia, which reduces 
the rate of cesarean section and perinatal complications for 
both mother and fetus.

References:
1. Tyshko K, Hnatko O. Osoblyvosti perebihu polohiv u vahitnykh z ozhyrinniam [Characteristics of labour progression in pregnant 

obese women]. Ukrainian Scientifi c Medical Youth Journal. 2020;1:9-17. DOI: https://doi.org/10.32345/usmyj.1(115).2020.9-17 
(in Ukrainian)

2. Vdovichenko SYu, Fakhrutdinova TD. Prophylaxis of obstetric and perinatal pathology at women with pathological increase of 
body weight during pregnancy. Health of woman. 2018;3:77-9. DOI: https://doi.org/10.15574/hw.2018.129.77

3. Shao Y, Qiu J, Huang H, Mao B, Dai W, He X, et al. Pre-pregnancy BMI, gestational weight gain and risk of preeclampsia: a birth 
cohort study in Lanzhou, China. BMC Pregnancy Childbirth. 2017;17(1):400. DOI: https://doi.org/10.1186/s12884-017-1567-2

4. Zaporozhan VM, Marichereda VH, Berlins’ka LI, Petrovs’kyi YuIu, Pavlovs’ka OM, Lavrynenko HL. Uskladnennia pid chas 
vahitnosti na tli nadmirnoi vahy ta ozhyrinnia [Complications during pregnancy on the background of overweight and obesity]. Odes’kyi 
medychnyi zhurnal. 2024;1:68-74. DOI: https://doi.org/10.32782/2226-2008-2024-1-11 (in Ukrainian)

5. Hassan MF, Rund NMA. Labor outcome among obese postdate women undergoing labor induction. J Reprod Contracept Obstet 
Gynecol. 2022;11(4):1048-53. DOI: https://dx.doi.org/10.18203/2320-1770.ijrcog20220882

6. Ellis JA, Brown CM, Barger B, Carlson NS. Infl uence of Maternal Obesity on Labor Induction: A Systematic Review and Meta- 
Analysis. J Midwifery Womens Health. 2019;64(1):55-67. DOI: https://doi.org/10.1111/jmwh.12935

7. Tyshko KM, Drozd OO. Osoblyvosti perebihu polohiv u zhinok z riznymy typamy ozhyrinnia [Peculiarities of childbirth 
in women with diff erent types of obesity]. In: International scientifi c and practical conference; 2021 Apr 23-24; Czestochowa. 
Scientifi c progress of medicine and pharmacy of the EU countries. 2021:100-3. DOI: http://dx.doi.org/10.30525/978-9934-26-075-9-
25 (in Ukrainian)

8. Hautakangas T, Uotila J, Kontiainen J, Huhtala H, Palomaki O. Impact of obesity on uterine contractile activity during labour: 
A blinded analysis of a randomised controlled trial cohort. BJOG. 2022;129(10):1790-7. DOI: https://doi.org/10.1111/1471-0528.17128

9. Bjorklund J, Wiberg- Itzel E, Wallstrom T. Is there an increased risk of cesarean section in obese women after induction of labor? 
A retrospective cohort study. PLoS One. 2022;17(2): e0263685. DOI: https://doi.org/10.1371/journal.pone.0263685



РЕЗУЛЬТАТИ ДИСЕРТАЦІЙНИХ ТА НАУКОВО-ДОСЛІДНИХ РОБІТ

107

10. Slack E, Best KE, Rankin J, Heslehurst N. Maternal obesity classes, preterm and post-term birth: a retrospective analysis of 
479,864 births in England. BMC Pregnancy Childbirth. 2019;19(1):434. DOI: https://doi.org/10.1186/s12884-019-2585-z

11. Melchor I, Burgos J, Del Campo A, Aiartzaguena A, Gutierrez J, Melchor JC. Eff ect of maternal obesity on pregnancy outcomes 
in women delivering singleton babies: a historical cohort study. J Perinat Med. 2019;47(6):625-30. DOI: https://doi.org/10.1515/
jpm-2019-0103

12. Carlhall S, Kallen K, Blomberg M. The eff ect of maternal body mass index on duration of induced labor. Acta Obstet Gynecol 
Scand. 2020;99(5):669-78. DOI: https://doi.org/10.1111/aogs.13795

13. Yen IW, Lee CN, Lin MW, Fan KC, Wei JN, Chen KY, et al. Overweight and obesity are associated with clustering of metabolic 
risk factors in early pregnancy and the risk of GDM. PLoS One. 2019;14(12): e0225978. DOI: https://doi.org/10.1371/journal.
pone.0225978

14. Wang MC, Shah NS, Petito LC, Gunderson EP, Grobman WA, O’Brien MJ, et al. Gestational Diabetes and Overweight/
Obesity: Analysis of Nulliparous Women in the U.S., 2011-2019. Am J Prev Med. 2021;61(6):863-71. DOI: https://doi.org/10.1016/j.
amepre.2021.05.036

15. Sweeting A, Wong J, Murphy HR, Ross GP. A Clinical Update on Gestational Diabetes Mellitus. Endocr Rev. 2022;43(5):763-93. 
DOI: https://doi.org/10.1210/endrev/bnac003

16. Tranidou A, Magriplis E, Tsakiridis I, Pazaras N, Apostolopoulou A, Chourdakis M, et al. Eff ect of Gestational Weight Gain during 
the First Half of Pregnancy on the Incidence of GDM, Results from a Pregnant Cohort in Northern Greece. Nutrients. 2023;15(4):893. 
DOI: https://doi.org/10.3390/nu15040893

17. Wierzchowska- Opoka M, Grunwald A, Rekowska AK, Lomza A, Mekler J, Santiago M, et al. Impact of Obesity and Diabetes in 
Pregnant Women on Their Immunity and Vaccination. Vaccines (Basel). 2023;11(7):1247. DOI: https://doi.org/10.3390/vaccines11071247

18. Zhang S, Liu H, Li N, Dong W, Li W, Wang L, et al. Relationship between gestational body mass index change and the risk 
of gestational diabetes mellitus: a community- based retrospective study of 41,845 pregnant women. BMC Pregnancy Childbirth. 
2022;22(1):336. DOI: https://doi.org/10.1186/s12884-022-04672-5

19. Xie W, Wang Y, Xiao S, Qiu L, Yu Y, Zhang Z. Association of gestational diabetes mellitus with overall and type specifi c 
cardiovascular and cerebrovascular diseases: systematic review and meta-analysis. BMJ. 2022;378: e070244. DOI: https://doi.
org/10.1136/bmj-2022-070244

20. Ray GW, Zeng Q, Kusi P, Zhang H, Shao T, Yang T, et al. Genetic and infl ammatory factors underlying gestational diabetes 
mellitus: a review. Front Endocrinol (Lausanne) [Internet]. 2024;15:1399694. DOI: https://doi.org/10.3389/fendo.2024.1399694

21. Moon JH, Jang HC. Gestational Diabetes Mellitus: Diagnostic Approaches and Maternal- Off spring Complications. Diabetes 
Metab J. 2022;46(1):3-14. DOI: https://doi.org/10.4093/dmj.2021.0335

22. Choi MJ, Choi J, Chung CW. Risk and Risk Factors for Postpartum Type 2 Diabetes Mellitus in Women with Gestational Diabetes: 
A Korean Nationwide Cohort Study. Endocrinol Metab (Seoul). 2022;37(1):112-23. DOI: https://doi.org/10.3803/enm.2021.1276

23. Neuwahl SJ, Sharma AJ, Zhang P, Hoerger TJ. Postdelivery Intervention to Prevent Type 2 Diabetes and the Cost- Eff ectiveness 
of Screening Criteria for Gestational Diabetes. Prev Chronic Dis. 2022;19: E89. DOI: https://doi.org/10.5888/pcd19.220055

24. Zhang CH, Zhang PL. Adverse perinatal outcomes complicated with gestational diabetes mellitus in preterm mothers and 
preterm infants. Exp Ther Med. 2023;26(3):425. DOI: https://doi.org/10.3892/etm.2023.12124

25. Lazurenko VV, Tertyshnyk DIu, Borzenko IB, Ostapenko VR, Tischenko OM. Perebih vahitnosti ta polohiv u zhinok iz 
tsukrovym diabetom ta platsentarnoiu dysfunktsiieiu [Pregnancy and childbirth course in women with diabetes and placental dysfunction]. 
Mizhnarodnyi medychnyi zhurnal. 2022;28(1):29-34. DOI: https://doi.org/10.37436/2308-5274-2022-1-6 (in Ukrainian)

26. Musa E, Salazar- Petres E, Arowolo A, Levitt N, Matjila M, Sferruzzi- Perri AN. Obesity and gestational diabetes independently 
and collectively induce specifi c eff ects on placental structure, infl ammation and endocrine function in a cohort of South African women. 
J Physiol. 2023;601(7):1287-306. doi: https://doi.org/10.1113/jp284139

27. Dluski DF, Ruszala M, Rudzinski G, Pozarowska K, Brzuszkiewicz K, Leszczynska- Gorzelak B. Evolution of Gestational 
Diabetes Mellitus across Continents in 21st Century. Int J Environ Res Public Health. 2022;19(23):15804. DOI: https://doi.org/10.3390/
ijerph192315804

28. Klymchuk YuIu. Chastota ta ryzyky vynyknennia nespryiatlyvykh naslidkiv, asotsiiovanykh z hestatsiinym tsukrovym diabetom 
u novonarodzhenykh [Frequency and risks of adverse outcomes associated with gestational diabetes mellitus in neonates]. Aktual’ni 
problemy suchasnoi medytsyny.2022;28(1):29-34. DOI: https://doi.org/10.31718/2077-1096.19.2.30 (in Ukrainian)

29. Ye W, Luo C, Huang J, Li C, Liu Z, Liu F. Gestational diabetes mellitus and adverse pregnancy outcomes: systematic review 
and meta-analysis. BMJ. 2022;377: e067946. DOI: https://doi.org/10.1136/bmj-2021-067946

30. Todi S, Sagili H, Kamalanathan SK. Comparison of criteria of International Association of Diabetes and Pregnancy Study 
Groups (IADPSG) with National Institute for Health and Care Excellence (NICE) for diagnosis of gestational diabetes mellitus. Arch 
Gynecol Obstet. 2020;302(1):47-52. DOI: https://doi.org/10.1007/s00404-020-05564-9

31. Wang H, Li N, Chivese T, Werfalli M, Sun H, Yuen L, et al. IDF Diabetes Atlas: Estimation of Global and Regional Gestational 
Diabetes Mellitus Prevalence for 2021 by International Association of Diabetes in Pregnancy Study Group’s Criteria. Diabetes Res Clin 
Pract. 2022;183:109050. DOI: https://doi.org/10.1016/j.diabres.2021.109050

32. Teede HJ, Bailey C, Moran LJ, Bahri Khomami M, Enticott J, Ranasinha S, et al. Association of Antenatal Diet and Physical 
Activity- Based Interventions With Gestational Weight Gain and Pregnancy Outcomes: A Systematic Review and Meta-analysis. JAMA 
Intern Med. 2022;182(2):106-14. DOI: https://doi.org/10.1001/jamainternmed.2021.6373

33. Ueno M, Takagi K, Tachibana Y, Morita Y, Nagano H, Muraoka M, et al. Quantitative analysis of exercise among pregnant 
women with impaired glucose tolerance using pedometer data: An observational study. J Obstet Gynaecol Res. 2020;46(3):396-404. 
DOI: https://doi.org/10.1111/jog.14164

34. Wang J, Xie Z, Chen P, Wang Y, Li B, Dai F. Eff ect of dietary pattern on pregnant women with gestational diabetes mellitus 
and its clinical signifi cance. Open Life Sci. 2022;17(1):202-7. DOI: https://doi.org/10.1515/biol-2022-0006



Т. ХIV, № 4(54), 2024
VOL. ХIV, № 4(54), 2024

108

35. FMF Certifi cation. Cervical assessment. The Fetal Medicine Foundation [Internet]. 2024 [cited 2024 Nov 10]. Available from: 
https://fetalmedicine.org/cervical- assessment-1

36. Sonek J. How to measure cervical length? International Society of Ultrasound in Obstetrics and Gynaecology (ISUOG) [Internet]. 
2015 [cited 2024 Nov 10]. Available from: https://www.isuog.org/resource/how-to-measure- cervical-length.html

ПЕРИНАТАЛЬНІ АСПЕКТИ РОЗРОДЖЕННЯ ЖІНОК З ОЖИРІННЯМ ТА ГЕСТАЦІЙНИМ ДІАБЕТОМ

О. Железняков, В. Лазуренко, І. Васильєва, Т. Фролова, Р. Сафонов, О. Лященко, О. Овчаренко

Харківський національний медичний університет
(Харків, Україна)

Резюме.
Ожиріння збільшує ймовірність гіпертензивних розладів, прееклампсії, провокує ризик тромбозу у вагітних, що може 

призвести до тромбоемболії та смерті матері та плода. Найчастіше ожиріння підвищує частоту гестаційного цукрового 
діабету (ГЦД) у вагітних жінок. ГЦД на тлі ожиріння може ускладнювати процес пологів, викликаючи труднощі під час 
народження плода (дистоція плечиків, пологовий травматизм, дистрес плода та інші), підвищувати розродження за допо-
могою кесаревого розтину.

Метою дослідження  було визначення особливостей розродження жінок із ожирінням та гестаційним цукровим діабетом 
(ГЦД) та оптимізація надання їм акушерської допомоги для зниження перинатальних ускладнень.

Матеріали та методи дослідження. Проведено обстеження, підготовка до пологів та розродження 136 вагітних, із яких 33 
(24,3 %) жінки з ожирінням, 35 (25,7 %) жінок з ожирінням та ГЦД, 38 (27,9 %) – з ГЦД, ще 30 (22,1 %) жінок із фізіологічною 
вагітністю склали контроьну групу. Для підготовки до пологів використовували традиційний метод (ПГ Е2 інтравагінально) 
з наступною індукцію та комплексний (введення катетера Фолея в цервікальний канал із наступним пероральним прийомом 
простагландину Е1 (ПГ Е1).

Дослідження проводилися відповідно до основоположних принципів належної клінічної практики (GCP, 1996), Конвенції 
Ради Європи про права людини та біомедицину (4 квітня 1997 року), Гельсінської декларації Всесвітньої медичної асоціації 
про етичні принципи медичних Дослідження на людях (1964-2008), а також наказ МОЗ України від 23.09.2009 № 690 (зміни 
внесені наказом МОЗ України від 12.07.2012 № 523). Проект дослідження обговорено та схвалено на засіданні медико- етичної 
комісії ХНМУ (протокол № 23 від 13 листопада 2024 р.).

Статистична обробка проведена з використанням пакету програм MS Excel. Для порівняння кількісних даних використо-
вували U-критерій Манна- Уітні, середнє значення та середньоквадратичне відхилення (M±m), стандартну похибку (р). При 
значенні ймовірності похибки (р<0,05) результати порівнянь вважали достовірними.

Робота виконана згідно плану НДР кафедри акушерства та гінекології № 2 ХНМУ: «Удосконалення діагностичноліку-
вальних заходів та профілактики ускладнень вагітності та гінекологічних захворювань у жінок з екстрагенітальною патологією 
(№ державної реєстрації 0124U002218).

Результати. Допплерометричне дослідження гемодинаміки фетоплацентарного комплексу у вагітних дозволило виявити 
ознаки порушень матковоплацентарного та фетоплацентарного кровообігу у 15,5 % вагітних із ожирінням, у 22,9 % жінок зі 
сполученою патологією (ГЦД на тлі ожиріння), у 10,5 % жінок з ГЦД, що було розцінено як плацентарна дисфункція. Пору-
шення стану плоду за даними КТГ із урахуванням STV (short-term variation) спостерігалися у 18,2 % вагітних із ожирінням, 
у 15,2 % жінок із ГЦД на тлі ожиріння та 10,5 % жінок із ГЦД.

За результатами ультразвукової цервікометрії у вагітних контрольної групи довжина шийки матки у середньому становила 
18,7±2,3 мм, що вважається перспективною для самостійного розродження. Довжина цервікального каналу у вагітних з ГЦД 
та ожирінням дорівнювала 30,1±2,7 мм, у вагітних з ГЦД – 27,3±2,6 мм, у вагітних з ожирінням – 25,2±2,9 мм, вірогідно відріз-
няючись від контрольних показників (р<0,05).

Якісна та кількісна оцінка щільності шийки матки оцінювалася за допомогою ультразвукової еластографії. До преіндукції 
вся шийка матки або її частина була забарвлена в синій колір, що свідчило про її щільність, після ефективної преіндукції вона 
змінювала колір на зелений, жовтий або червоний в залежності від ступеню її еластичності.

Усього спонтанна пологова діяльність розпочалася у 17 % жінок, яким підготовку проведено за допомогою ПГЕ2 і у 31,1 % 
вагітних після застосування комплексного метода. Якщо пологова діяльність не розпочалася самостійно проводили індукцію 
пологів окситоцином (5 МО) або його половинною дозою (2,5 МО) окситоцину з епідуральною анестезією на тлі комплексного 
методу підготовки шийки матки.

У стані асфіксії різного ступеня тяжкості народилося 31,4 % малюків у вагітних з ГЦД на тлі ожиріння, 13,2 % – у групі 
з ГЦД та 9,1 % – в групі з ожирінням. Дистоція плечиків плода в пологах була виявлена у 6,6 % роділь, діабетична фетопатія 
діагностована у 12,3 % новонароджених від вагітних з ГЦД. Серед інших перинатальних ускладнень у новонароджених зустрі-
чалися гіпоглікемія (13,2 %), ураження ЦНС (9,4 %), респіраторний дистрес синдром (8,5 %), жовтяниця (5,7 %).

Висновки. Пологи у жінок із ожирінням та ГЦД супроводжуються рядом акушерських ускладнень, зокрема, передчасний 
розрив плодових оболонок, слабкість пологової діяльності, дистрес плода, клінічно вузький таз, неефективність пологозбуд-
ження, що зумовлює високий відсоток кесаревого розтину та перинатальної захворюваності (асфіксія новонародженого, діа-
бетична фетопатія, гіпоглікемія, порушення ЦНС). Ефективне завершення вагітності та пологів без ускладнень з боку матері 
та новонародженого у жінок з ГЦД на тлі ожиріння залежить переважно від стану шийки матки напередодні пологів, оцінку 
якого проводять різними методами (шкала Бішопа, цервікометрія, оптимально – з використанням еластографії). Підготовку 
до пологів краще проводити за допомогою комплексного методу з використанням катетеру Фолея та ПГЕ1, а індукцію – по-
ловинною дозою окситоцину в комплексі з епідуральною анестезією, що в результаті знижує відсоток кесаревого розтину та 
перинатальні ускладнення з боку матері та плода.

Ключові слова: вагітність; ожиріння; гестаційний цукровий діабет; ультразвукове дослідження; еластографія; цервіко-
метрія; індукція пологів; перинатальні ускладнення.
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