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Abstract
In this article, for the first time, the problem of premature labor (PL) is considered from the standpoint of the concept of 

perinatal obstetric risk. The obtained results show that the optimal choice of the mode of delivery must be based on gestational age 
and perinatal risk factors with calculation of their intrapartum gain (IG). (Int J Biomed. 2016;6(3):199-201.).
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Introduction
Each year, an estimated 15 million infants are born 

prematurely,[1]  and this number is rising. Complications from 
preterm birth (PB) are the leading global cause of perinatal 
mortality (PNM) in developed countries. Prematurity takes the 
first place in the incidence of PNM: up to 60-70% of early 
neonatal mortality and 70-75% of infant mortality. Stillbirth 
at premature labor (PL) is 8 to 13 times higher than with labor 
at term.[2] According to WHO and UNICEF, the number of 
children under 5 years of age dying each year declined from 
more than 12.7 million in 1990 to 5.9 million in 2015,[3]  but 
among children under 5 years of age, PB complications are the 
leading cause of death, responsible for nearly 1 million deaths 
in 2013.[4]  Reducing the burden of PB requires effective 
maternal care including comprehensive obstetric care (with 
caesarean section, if needed). Questions about the delivery 
method in PL are relevant and debated. 

In the Russian Federation, there are not clear guidelines 
and indications for a surgical delivery by Cesarean section 
(C-section) in PL. National guidelines in obstetrics 
published with the participation of leading specialists of the 
Russian Federation recommend individually determining 

the indications for abdominal delivery in PL.[5]  There is no 
guidance on accounting for the degree of PR in choosing a 
method for early delivery in PL.[6]

The aim of this study was to improve perinatal 
outcomes of PL based on the assessment of PR factors and a 
differentiated selection of mode of delivery.

Materials and Methods
The study was performed in Municipal clinical hospital 

№ 29 named after N.E. Bauman. We carried out a prospective 
analysis of 236 medical records of pregnant women with PL at 
28 to 33 weeks (plus 6 days) of gestation (code ICD X O60). 
The study was conducted in accordance with ethical principles 
of the Declaration of Helsinki.

According to PL classification, all pregnant women 
were divided into 2 cohorts: Cohort I (gestational age from 28 
to 30 weeks plus 6 days) and Cohort II (gestational age from 
31 to 33 weeks plus 6 days). Depending on the amount of PR 
factors, each cohort was divided into 3 groups: a low PR, a 
moderate PR, and a high PR.

We identified the degree of PR based on the scale developed 
by O.G. Frolova and E.I. Nikolaeva (1981) and modified in 
2003 by V.E. Radzinsky et al.[7]  The scale includes a number of 
parameters divided into blocks: socio-biological block, data of 
obstetric and gynecological history, extragenital diseases (EGD) 
of mother, complications of pregnancy, and fetal assessment.
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A specific group for PR was defined in accordance 
with the number of points derived from S. Knyazev’s scale 
(2003): low risk (<15 points), moderate risk (from 15 to 20 
points), and high risk (≥ 25 points). Calculation of PR factors 
was performed twice: at admission and during labor. The ratio 
of these indexes determines the so-called “intrapartum gain” 
(IG) of PR factors.[6]

Inclusion criteria were singleton pregnancy, PB 
(gestational age from 28 to 33 weeks plus 6 days), and no 
treatment for cervical insufficiency.

Exclusion criteria were polycyesis, congenital 
malformations of the fetus revealed during currently 
pregnancy and after childbirth, induced PB, the use of assisted 
reproductive technologies, and the scar on the uterus.

In accordance with the purpose of the study, we designed 
a specific questionnaire for the clinical assessment of the state 
of health of the pregnant women.

Statistical analysis was performed using the statistical 
software «Primer of Biostat 4.0» and «STATISTICA 7». 
Group comparisons with respect to categorical variables 
are performed using chi-square tests with Yates correction. 
A probability value of P<0.05 was considered statistically 
significant.

Results and Discussion
Comparative clinical and statistical analysis of the age 

and anthropometric indicators, social and marital status, and 
status of somatic and reproductive health of surveyed pregnant 
women showed that the two cohorts were comparable, 
according to analyzed parameters. 

The average age of patients was 29.1±0.4 years.  
Overall, 126 (53.4%) of the women were aged between 21 
and 30 years, and 72 (30.5%) between 31 and 35 years.

Analyzing the complications of the first trimester 
of gestation, we revealed the following features. It is well 
known that smoking increases the risk of PB.[8,9]  Our study 
showed that 103 (43.6%) women were smokers. Moreover, the 
premature term was significantly higher in smokers (P<0.05). 
In both cohorts, we revealed moderate correlations between 
smoking and PB (r=0.32, P<0.05 and r=0.37, P<0.05). 
Pregnant women with a high PR were smokers more often 
than were pregnant women with low/moderate PR (P<0.05). 
We found a moderate direct correlation between the degree of 
PR and smoking (r=0.62, P<0.05). 

The overall rate of extragenital diseases (EGD) was 
100%. In Cohort II, the incidence of EGD was the highest in 
women with a high PR (8[33.3%]) compared to women with 
a moderate PR (6 [11.5%]) (Yates’ P=0.04998) and a low PR 
(3 [9.4%]) (Yates’ P=0.05830). Diseases of the genitourinary 
system (chronic cystitis, pyelonephritis, urolithiasis) were 
diagnosed in 48 (20.3%) women without significant differences 
between groups. Diseases of the genitourinary system were 
diagnosed in every third pregnant woman with moderate 
to high PR in Cohort II. There was a moderate correlation 
between the PR degree and diseases of the genitourinary 
system in Cohort II (r=0.43, P<0.05) and a less pronounced 
correlation for Cohort I (r=0.31, P<0.05). 

Among 236 pregnant women, every ninth woman had 
obesity (25[10.6%]), and every third woman (76[32.2%]) 
was underweight. Underweight women were identified 
significantly more often in groups with a high PR.

The study of reproductive health showed that an 
inflammatory disease of the body of the uterus and the uterine 
appendages occurred in 43 (18.2%) pregnant women. In Cohort 
II, these diseases were diagnosed significantly more often in 
women with a high PR compared to women with moderate 
to low PR (7 [29/2%] versus 8 [9.5%]) (Yates’ P=0.03405). 
Recurrent inflammatory diseases of the external genitalia and 
vagina occurred in 87 (36.9%) women. Around 44.3% and 
58.3% of women (Cohort I and Cohort II, respectively) with a 
high PR had history of vulvovaginitis. In Cohort II, sexually 
transmitted infections (STIs) were diagnosed significantly 
more often in women with a high PR compared to women with 
low to moderate PR (8 [33.3%] vs. 11[13.1%], P=0.04632). 

Evaluation of the parity status showed that the number 
of primigravida women was significantly higher in the low PR 
groups. Three out of four pregnant women with a high PR 
were multigravida and gave birth for the first time. In women 
of both cohorts with a low PR, the number of abortions was 
lower than in women with moderate to high PR (1.6±0.4 
and 1.9±0.3, respectively). PL history in 15 (9.1%) pregnant 
women showed that almost half of them were in the high PR 
groups (46.7%). 

The frequency of a complicated course of pregnancy 
was 100%. The first trimester and the beginning of the second 
trimester of gestation is an essential period for the further 
course of pregnancy and, therefore, affects the prognosis of 
the perinatal outcomes. This period was characterized by 
the threat of spontaneous abortion in the majority of patients 
(60.6%). Continuous threat of pregnancy termination, 
requiring repeated hospital treatment (the average rate of 
hospitalizations was 2.1±0.9), was diagnosed in 59 (25%) 
pregnant women; most of these women (43[72.9%]) had 
a high PR. Almost every second woman had one abortion 
in anamnesis; 78% and 47.6% of women had two or more 
abortions. In Cohort II, cervical insufficiency was found in 6 
(25.0%) women with a high PR and 7/8.3% women with low 
to moderate PR (Yates’ P=0.06325).

In the structure of the pathology of the amniotic fluid, 
oligohydramnios (45.3%) was predominant. Oligohydramnios 
was diagnosed 2 to 3 times more often in women with high 
to moderate PR compared to women with a low PR. The 
incidence of oligohydramnios significantly increased with 
gestational age (r=0.547, P<0.01). Polyhydramnios was found 
in 30(12.7%) women.

Preeclampsia was diagnosed in 43 (18.2%) women and 
was a frequent complication in pregnant women with a high 
PR in Cohort II: 13 (54.2%) vs. 2 (6.2%) pregnant women 
with a low PR (P=0.0001). 

Anemia of pregnancy was diagnosed in 108 (48%) 
women without significant differences between cohorts and 
was more common with increasing gestational age. 

PL was often associated with a premature rupture of 
membranes (63%) without an association with gestational age.
Tocolytic therapy was administered to all pregnant women, 
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including an intrapartum tocolysis. The duration of tocolysis 
in Cohort I was significantly longer than in Cohort II (P<0.05), 
apparently motivated by the desire to prolong the pregnancy 
as much as possible.

Vaginal birth occurred in 154 (65.3%) women. C-section 
was performed in 82 (34.7%) patients: 16 (19.5%) women 
with a low PR, 32 (39.0%) – a moderate PR and 34 (41.5%) 
– a high PR.

Fetometry showed that intrauterine growth retardation 
(IUGR) was diagnosed in 71(30.1%) patients. The main share 
of women with IUGR was presented by those with a high PR 
(38.0%) in Cohort I and those with a moderate PR (23.9%) 
in Cohort II. Diagnosis of IUGR was confirmed in only 
16(22.5%) newborns (Table 1), and every second newborn 
was born to a mother of Cohort II with a high PR.

Disorders in the uteroplacental and fetal-placental 
circulation were detected in 79 (33.5%) of pregnant women 
(2 and 3 degree in 16[20.2%] women). These disorders were 
most common in groups of women with a moderate PR.

Analysis of PNM showed that 8 (3.39%) newborns died, 
including 6 (75.0%) newborns born to mothers at 28 to 30 
weeks (plus 6 days) of gestation. In Cohort 1, the vast majority 
of the deceased newborns (66.7%) were born to mothers with 
a moderate PR that was significantly more than in other groups 
(P<0.05).

In Cohort 2, two newborns died; they were born to 
mothers with moderate to high PR. These data confirm a 
known fact: PNM decreases with increasing gestational age. 

A retrospective analysis of PNM according to the revised 
risk factors, taking into account their IG, showed another 
distribution of the analyzed indicators. After recalculation of 
PR factors with regard to IG, we found that the vast majority 
of deceased newborns (87.5%) were born to mothers with a 
high PR. In this regard, we have analyzed the critical threshold 
of IG for PR factors that affected the perinatal outcomes. 

 It was found that 6 of 8 deceased newborns were 
born vaginally and belonged to groups of low and moderate 
PRs. The decision for vaginal delivery was based only on 
PR factors, despite the fact that the women were patients 
with moderate and high PRs, according to IG. In general, if 
the situation with the choice of delivery method in pregnant 
women with a high PR is very clear, namely, a planned en caul 
(within intact membranes), C-section is the method of choice 
for delivery in PL at 28-33 weeks (plus 6 days) of gestation, 
the choice of mode of delivery in women with moderate to low 
PR is ambiguous. 

After recalculation of PR factors with regard to their IG, 
all pregnant women (100%) with a low PR was transferred 
into moderate PR groups; every second pregnant woman 
(47[52.2%]) with a moderate PR was transferred into high 
PR groups. The remaining women (43[47.8%]) were still 
in moderate PR groups. Analysis of perinatal mortality and 
morbidity has demonstrated the  presence  of statistically 
significant differences (P<0.05) in the selection of the priority 
mode of delivery in women with PL at all stages of gestation, 
depending on PR. Thus, the perinatal mortality and morbidity 
rate was lower among pregnant women with a high PR who 
gave birth to premature babies delivered by C-section.

The optimal choice of method of delivery based on PR 
factors and IG is a resource for reducing perinatal mortality and 
morbidity. Risk strategy must involve a dynamic recalculation 
of PR factors, IG, in childbirth.
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 Table 1.

 Analysis of IUGR frequency

C
oh

or
t

Degree of PR
Women diagnosed

 with IUGR IUGR infants

n(%) Statistics n(%) Statistics

I

Low (n=20) 3(15.0)
χ2=0.397

P=0.81996

1(33.3)
Yates’ χ2=0.28

P=0.86936Moderate (n=38) 8(21.1) 2(25.0)
High (n=70) 12(17.1) 4(33.3)
n=128 23(18.0)* 7(30.4)

II

Low (n=32) 17(53.1)
χ2=2.178

P=0.33655

2(11.8)
Yates’ χ2=3.65
P= 0.16098

Moderate (n=52) 23(44.2) 3(13.0)

High (n=24) 8(33.3) 4(50.0)

n=108 48(44.4)* 9(18.8)

Total 236 71(30.1) 16(22.5)

 *- chi-square=19.521 and P=0.0000 between two cohorts


