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Abstract
The aim of this study was to investigate the perinatal outcomes of delivery by various methods in patients with gestational 

diabetes mellitus (GDM).
Methods and Results: The study included 403 pregnant women (gestational age of 37.0–41.0 weeks) with GDM and 68 

without disorders of carbohydrate metabolism, who gave birth from the second quarter of 2018 to the third quarter of 2020 in the 
maternity ward of the City Clinical Hospital No. 29 named after N.E. Bauman. All patients with GDM were divided into 2 groups. 
Group 1 included 187 patients receiving insulin therapy; Group 2 included 216 patients receiving a well-balanced diet. The main 
indicators of the health status of newborns in the early neonatal period were assessed taking into account the methods of delivery: 
programmed labor (PL), planned cesarean section (PCS), and spontaneous delivery.

The 1-minute Apgar score in newborns from mothers of Groups 1 and 2 was higher at the PL, compared with PCS. The 
5-minute Apgar score in newborns from mothers of Group 2 was also statistically significantly higher at the PL, compared 
with planned CS. The incidence of hypoglycemia in newborns from mothers of all groups was minimal at the PL, including a 
statistically significant low rate in newborns from mothers of Group 1. Symptoms of neonatal CNS depression were significantly 
more common in newborns born by abdominal delivery from mothers with GDM.

Conclusion: PL in women with GDM reduces the incidence of the main complications of the early neonatal period: 
hypoglycemia and symptoms of neonatal CNS depression. PL may be considered more acceptable than abdominal delivery for 
women with GDM.(International Journal of Biomedicine. 2021;11(2):156-159.)
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Introduction
Gestational diabetes mellitus (GDM) is associated with 

various maternal and neonatal complications. Women with 
GDM have a higher risk of cesarean delivery than women 
with normal glucose tolerance. Delivery in GDM, as a rule, is 

associated with a large number of interventions in the process 
of childbirth: preparation of the cervix, induction of labor, and 
instrumental delivery (both vaginal and cesarean sections). An 
increased rate of cesarean section in women with GDM has been 
mentioned in many studies.(1-5) The frequency of both planned 
and emergency abdominal delivery, according to the literature, 
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is influenced by the following factors as parity: obesity, scar on 
the uterus after the previous CS, fetal macrosomia.(5-8) 

In primiparous women, the risk of CS increases 3.9-4.6 
times; with a combination of obesity and GDM - at least 2.25 
times; with a combination of a scar on the uterus and GDM - 
almost 5 times.(5,6,9-11) CS in GDM is considered as a method 
of preventing fetal injury. Modern measures for the prevention 
of fetal injury in GDM include planned abdominal delivery if 
the weight of the fetus exceeds 4500g, as well as induction 
of labor if the gestational age is more than 39 weeks and the 
weight of the fetus is more than the 95th percentile.(7)

 According to Radzinsky et al.(12) and Savicheva et al.,(13) 

PL accounts for an increasing share in the structure of delivery 
methods. Among GDM patients, in whom the PL protocol was 
applied, fetal macrosomia was 1.4 times more frequent; diabetic 
fetopathy - 1.5 times; obesity - 1.3 times, compared with patients 
with spontaneous onset of labor. However, the overall frequency 
of abdominal delivery was lower in the group with PL.(6,12,13)

 Thus, the literature data demonstrate the high significance 
of the PL method with a clear selection of indications as the 
optimal method of delivery of pregnant women with GDM in 
the absence of absolute indications for CS.

The aim of this study was to investigate the perinatal 
outcomes of delivery by various methods in patients with GDM.

Material and Methods
The study included 403 pregnant women (gestational 

age of 37.0–41.0 weeks) with GDM and 68 without disorders 
of carbohydrate metabolism, who gave birth from the second 
quarter of 2018 to the third quarter of 2020 in the maternity 
ward of the City Clinical Hospital No. 29 named after N.E. 
Bauman. This was a prospective case-control study.

All patients with GDM were divided into 2 groups. 
Group 1 included 187 patients receiving insulin therapy; 
Group 2 included 216 patients receiving a well-balanced 
diet. A third group, Group 3, consisted of 68 pregnant women 
without disorders of carbohydrate metabolism.

The study was conducted in accordance with the ethical 
principles of the WMA Declaration of Helsinki (1964, ed. 
2013) and was approved by the Ethics Committee of the 
RUDN University. Written informed consent was obtained 
from all participants.

Inclusion criteria were full-term pregnancy, cephalic 
presentation, and singleton pregnancy. Exclusion criteria were 
multiple pregnancy, premature birth, and breech presentation 
of the fetus. The diagnosis of GDM was based on the clinical 
recommendations of the MH of RF.(14) The women were 
questioned with the aim of assessing 1) family history of 
disorders of carbohydrate metabolism and obesity; 2) chronic 
somatic and gynecological diseases; 3) reproductive history; 
and 4) complications of current pregnancy, the timing of 
GDM detection.

The condition of newborns was assessed in the first 
minutes of life, in the first day of life and in the early neonatal 
period. The assessment of the newborns’ condition included: 1) 
measurement of anthropometric parameters (weight, height, head 
circumference, chest circumference); 2) the presence or absence 

of phenotypic signs of diabetic fetopathy, such as macrosomia, 
disproportionate physique, morpho-functional immaturity, 
moonlike face, cardiomegaly, splenomegaly, hepatomegaly, 
hypertrichosis, hyperbilirubinemia, hypoglycemia, neonatal 
CNS depression; 3) assessment of the Apgar score (at 1 minute 
and 5 minutes after birth); 4) the need for respiratory support and 
its duration, the duration of hospital stay, transfer to the second 
stage of nursing; 6) birth trauma; and 7) perinatal brain damage.

Macrosomia was defined as a birth weight greater 
than or equal to 4000 g. The blood glucose concentration in 
newborns was measured 1 or more times a day, depending on 
the condition of the newborn, using a Glucometer “Accu-Chek 
Active New”(Switzerland)  and visual test strips “Accu-Chek.” 
Hypoglycemia was defined as blood glucose concentration 
<2.6 mmol/L at any time after birth.

The level of total bilirubin in the blood serum of 
newborns was determined on a BF-TsN-01Bilirubinometer 
(Belarus) by the method of reagentless two-wave photometry. 
Hyperbilirubinemia was defined as serum concentration of 
total bilirubin >256 μmol/L.

Statistical analysis was performed using the Statistica 8.0 
software package (StatSoft Inc, USA). Baseline characteristics 
were summarized as frequencies and percentages for categorical 
variables and as means and standard error of the mean (SEM) 
for continuous variables. Differences of continuous variables 
were tested by the Mann-Whitney U-test. Group comparisons 
with respect to categorical variables are performed using 
using the chi-square test or, alternatively, Fisher’s exact test.  
A value of P<0.05 was considered statistically significant.

Results and Discussion
In Group 1, the methods of delivery were as follows: 

spontaneous delivery (n=68), PL(n=98), PCS(n=17), and the 
emergency CS (n=4) (Figure 1). In Group 2, the methods 
of delivery were as follows: spontaneous delivery (114), PL 
(n=83), and PCS (n=19) (Figure 2). 

       Fig.1. The methods of delivery in Group 1

Fig.2. The methods of delivery in Group 2
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The main indicators of the health status of newborns in 
the early neonatal period were assessed taking into account the 
methods of delivery (PL, CS, spontaneous delivery). 

The 1-minute Apgar score in newborns from mothers 
of Groups 1 and 2 was higher at the PL, compared with PCS. 
The 5-minute Apgar score in newborns from mothers of 
Group 2 was also statistically significantly higher at the PL, 
compared with PCS (Table 1). The data obtained indicate a 
better adaptation of children from mothers with GDM in the 
first minutes after birth at the PL, compared with abdominal 
delivery.

The incidence of hypoglycemia in newborns from 
mothers of all groups was minimal at the PL, including a 
statistically significant low rate in newborns from mothers of 
Group 1 (Table 2). Consequently, PL reduces the incidence of 
hypoglycemia in newborns, contributing to the formation of 
better adaptive mechanisms.

Symptoms of neonatal CNS depression were significantly 
more common in newborns born by abdominal delivery from 
mothers with GDM (Table 3). Thus, in newborns from mothers 
of Group 1, this complication was found in 24.4% of the cases 

with PL and in 52.9% of the cases with PCS (P=0.02). In 
newborns from mothers of Group 2, this complication was 
found in 20.4% of the cases with PL and in 47.3% of the cases 
with PCS (P=0.01).

Thus, when the 2 methods of delivery (PL and PCS) 
were compared, the health level of newborns was higher in 
PL. The data obtained are consistent with the opinion of P. 
Rozenberg that programmed labor is the optimal method for 
women with GDM.(15) This technique reduces the level of 
neonatal morbidity and mortality in GDM. A similar opinion 
is shared by Biesty et al., who noted the comparability of 
perinatal outcomes in PL in women with GDM and without 
disorders of carbohydrate metabolism.(16)

In conclusion, PL in women with GDM reduces the 
incidence of the main complications of the early neonatal 
period: hypoglycemia and symptoms of neonatal CNS 
depression. Given the prevalence of favorable perinatal 
outcomes, PL may be considered more acceptable than 
abdominal delivery for women with GDM. By reducing the 
incidence of perinatal complications, PL may be a reserve 
for reducing the frequency of CS in GDM in the absence of 
absolute indications for abdominal delivery.
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