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Abstract

Premature birth (PB) is associated with placental insufficiency, which is confirmed in the morphological study of the placenta.
Ultrasonic markers of placental abnormalities, often preceding PB, have been identified: changes in placental structure, premature
ripening of the placenta, oligohydramnios, and fetal-placental circulation.(International Journal of Biomedicine. 2018;8(1):42-46.)
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Introduction

Premature birth (PB) is a multifactorial obstetrical
complication, which should be predicted by taking into
account the risk factors; the leading factors are infectious and
inflammatory diseases of the genitourinary system, a burdened
reproductive history of the mother (sexual debut before the age
of 16, the early reproductive loss in the anamnesis) and tobacco
smoking. The close interweaving of socio-biological factors
and infectious and non-infectious factors, in combination with
neuroendocrine disorders, create prerequisites for the placental
insufficiency formation and disorders of uteroplacental and
fetal-placental circulation. Currently, there is no clear evidence
for the impact of perinatal risk (PR) on the outcome of PB.
Numerical reflection of the degree of burden of the anamnesis
and the course of pregnancy is the number of points of PR.

There is evidence of the leading role of placental
insufficiency in the pathogenesis of premature termination of

“Corresponding author: Aleksey A. Lukaev, MD. Mytishchi
City Clinical Hospital, Mytishchi, Moscow Region, Russia E-mail:
aleksei_lukaev@mail.ru

pregnancy.-? The length of the cervix is the predictor of PB.
Berghella and colleagues @ indicated in their studies that the
short cervix, measured with transvaginal ultrasound, is a risk
for PB. Changes in the cervix are a more objective indicator
than the evaluation of labor. If the length of the cervix is more
than 3cm, the probability of labor in the next week is about
1%. Ultrasonic cervicometry is an objective, less invasive
and more accurate method of assessing the patient’s condition
compared with a vaginal manual examination.®

The aim of this research was to assess the results of fetal
ultrasound imaging and Doppler ultrasound study depending
on the PR factors in PB.

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
premature labor at 28 to 33 weeks (plus 6 days) of gestation (ICD-
10 code 060).9) According to premature labor classification,
all pregnant women were divided into 2 cohorts: Cohort 1
(gestational age from 28 to 30 weeks plus 6 days) and Cohort 2
(gestational age from 31 to 33 weeks plus 6 days). Depending
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on the number of PR factors, each cohort was divided into 3
groups: a low PR, a moderate PR, and a high PR (Table 1).

Table 1.

Distribution of the examined women

Cohort 1 Cohort 2
n=128 n=108
I* group| 2" group |3 group |1 group| 2" group |3" group

Low PR |Moderate PR| High PR| Low PR |Moderate PR [High PR

n=20 n=38 n=70 n=32 n=52 n=24

A specific group for PR was defined in accordance
with the number of points derived from S. Knyazev’s scale
(2003): low risk (<15points), moderate risk (from 15 to 20
points), and high risk (=25 points). Calculation of PR factors
was performed twice: at admission and during labor. We
identified the degree of PR based on the scale developed by
0.G. Frolova and E.I. Nikolaeva (1981) and modified by V.E.
Radzinsky et al.©®

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 or,
alternatively, Fisher’s exact test when expected cell counts
were less than 5. A probability value of P<(.05 was considered
statistically significant.

Results and Discussion

Fetometry showed that IUGR was diagnosed in
71/30.1% patients. The degree 1 of [IUGR was diagnosed in
49/20.8% pregnant women, and degrees 2 and 3 in 17/7.2%
and 5/2.1% pregnant women, respectively. An analysis of the
frequency of IUGR revealed significant (P<0.05) differences
depending on the degree of PR. The main share of women
with IUGR comprised those with a high PR in Cohort 1 and
those with a high and moderate PR in Cohort 2 (Table 2).

Table 2.

Frequency of IUGR in the examined women

Diagnosis of IUGR was confirmed in only 16/22.5%
newborns. This situation is explained by the fact that the
criteria for ultrasound diagnosis of [UGR differ from clinical
diagnosis of IUGR, in accordance with centile scales: body
weight, length, and circumference of the head and chest.

More reliably, [IUGR was diagnosed in women with a
high PR in Cohort 2—in every other newborn born to a mother
with an antenatally diagnosed IUGR (Table 3).

Table 3.
Identified IUGR in premature infants at birth

Cohort Degree of PR IUGR
n n %
Low (n=20) 3 1 333
1 Moderate (n=38) 8 2 25
High (n=70) 12 4 333
Low (n=32) 17 2 11.8%
I Moderate (n=52) 23 3 13
High (n=24) 8 4 50
Total 71 16 22.5

*- P<0.05 in relation to the high PR group of Cohort 2

The evaluation of the degree of maturity of the placenta
according to Grannum et al.” obtained the following results:
Grade 0 of maturity of the placenta was significantly more often
diagnosed in women with a low and moderate PR in Cohort
1 (45% and 36.8%, respectively) and a low PR in Cohort 2
(34.4%). Ultrasonic signs of premature aging of the placenta
(Grades 1II and III) were diagnosed in 87/36.9% of pregnant
women (P<0.05). In this case, statistical significance was
noted in Cohort 2 in all groups with Grade III of maturity of
the placenta (P<(0.05). Grade III of maturity of the placenta was
more often diagnosed in women with a high PR in Cohort 2
(Table 4).

Table 4.
Grade of maturity of the placenta

*- P<0.05 in relation to the high PR group of Cohort 2

Grade of maturity of the placenta
TUGR 5
5 < | Degree of PR 0 I 11 111
< Degree of PR I I 111 o
&) n| % |n| % |n| % |n|%
n % n % n %
Low (n=20) 9 |45.0%| 7 |35.0| 4 |20.0|/ 0 | 0.0
Low (n=20) 2 10.0 1 5.0 0 | 0.0
= *
I | Moderate (n=38) 7 | 184 | a4 51 0 | 00 I | Moderate (n=38) | 14 |36.8%| 9 |23.7| 12 |31.6] 3 | 7.9
High (n=70) 21 1300%] 5 71 1 1.4 High (n=70) 4 | 5.7 | 38 |54.3*%| 23 (329| 5 | 7.1
II | Moderate (n=52) 15 | 288*%| 2 38 0o | 00 I Moderate (n=52) | 8 | 15.4 | 26 [ 50.0 | 11 [21.2] 7 [13.5%
High (n=24) 1 4.2 5 208 | 4 |167 High (n=24) 1| 42| 7 [292] 5 |20.8| 11 |45.8
Total (n=236) 49 | 208 | 17 | 72 5 | 2.1 Total (n=236) 471199 |102|43.2 | 60 (25.4] 27 |11.4

*- P<0.05 in relation to the high PR group in each Cohort
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The data obtained when measuring the thickness of
the placenta ranged from 31.0 mm to 37.2 mm and averaged
32.4+0.3 mm.

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 (Table 5).

Table 5.

Disorders in the uteroplacental and fetal-placental circulation

£ IA IB I I

<| Degree of PR n

O n| % |n| % |n| % |[n|%
Low (n=20) 7 |4 |(57.1] 3 429/ 0 (00| 0 [0.0

I | Moderate (n=38) | 12 | 5 (41.7| 4 [33.3| 2 |16.7| 1 |83
High (n=70) 11817271 312731 0(00| 1]9.1
Low (n=32) 18 [10|55.6( 2 |11.1| 4 |22.2] 2 |11.1

IT | Moderate (n=52) | 20 |13 |65.0| 7 |35.0/ 0 | 0.0 | 0 | 0.0
High (n=24) 1114364 1]9.1|2]182] 4 |364

Total (n=236) 79 |44155.7/20|25.3| 8 |10.1| 8 [10.1

The pathology of the amniotic fluid was determined in
137/58.1% pregnant women. In structure of the pathology
of the amniotic fluid, oligohydramnios was predominant
(45.3%). Oligohydramnios was diagnosed 2 to 3 times more
often in women with high to moderate PR compared to women
with a low PR. Polyhydramnios was found in 30(12.7%)
women (Table 6). It should be noted that as the gestational
age increased, the frequency of detection of oligohydramnios
increased significantly (P<0.05).

Table 6.
The pathology of the amniotic fluid

Oligohydramnios | Polyhydramnios
Cohort Degree of PR
n % n %
Low (n=20) 4 20.0* 2 10.0
I Moderate (n=38) 14 36.8 7 18.4
High (n=70) 34 48.6 11 15.7
Low (n=32) 7 21.9%/** 5 15.6%*
I | Moderate 1=52) | 32 | 61.5 1 1.9%
High (n=24) 16 66.7 4 16.7
Total (n=236) 107 453 30 12.7

*- P<0.05 in relation to the high PR group in each Cohort
** P<0.05 in relation to the moderate PR group in each Cohort

Ultrasonic cervicometry, as a promising method for
diagnosing and predicting the outcome of PL, was preceded

by a determination of the degree of “maturity” of the cervix,
according to E. Bishop.® The study showed that approximately
half (114/51.6%) of the pregnant woman entered the hospital
with a “maturing” cervix, of which every third (61/27.6%)
woman was in Cohort 1 with a moderate PR. The “immature”
cervix was identified in 33/15.0% women in Cohort 1 and
31/14.0% in Cohort 2 with a low PR. Pregnant women in
Cohort 1 with the low and moderate PR had an “immature”
cervix significantly more often, and, despite the ongoing
medical and diagnostic measures, they developed labor
activity. The smallest share was presented by women with
the “mature” cervix, and of them, 14/40% were in Cohort I
with moderate risk and had a degree of maturity of the uterine
cervix from 9 to 13 points (Table 7).

Table 7.
Degree of maturity of the uterine cervix, according to E. Bishop
= “immature” | “ripening” | “mature”
% Degree of PR| n (0-5 points) | (6-8 points) |(9-13 points)
© n % n % n %
Low 18 | 11 |61.1%| 3 [16.7%| 4 | 222
I | Moderate 35 | 12 |343%| 9 |[25.7%| 14 [40.0*
High 64 | 10 | 156 | 49 | 766 | 5 | 7.8
Low 28 | 10 | 357 | 13 | 464 | 5 | 179
II | Moderate 52 | 131250 (31 |596| 8 154
High 24 | 8 |333 | 9 |375] 7 292
Total 221 | 64 | 29.0 | 114 | 51.6 | 43 | 19.5

*- P<0.05 in relation to the high PR group in each Cohort

The average cervical length was 21.06+6.93 mm, while
the maximum cervical length was 28.9 mm, and the minimum
length - 13.2 mm. The results of ultrasound data on structural
changes in the cervix at threat of PB are presented in Table 8.

Table 8.

Ultrasound data on structural changes in the cervix

cervical | cervical cerv1ci1l d\?—shap qd
5 length length cana clormation
S| Degree n|>25cm!| <25cm width | of the internal
8 of PR : ’ >1cm | throat cervix
n| % |n| % |n| % |n %
Low 18| 4 |22.2%| 14 |77.8*| 4 |22.2| 3 16.7*

I | Moderate | 35| 8 [22.9%| 27 |77.1%| 9 |25.7| 1 2.9%
High 6441|64.123|359(12|18.8[39| 609
Low 28| 6 |21.4|22|78.6| 8 [28.6] 8 | 28.6%*
Moderate | 52 | 19| 36.5 | 33 | 63.5 [17|32.7 |44 | 84.6*
High 24| 8 |333|16(66.7|5 (2083 12.5

II

Total 221|186 | 38.9 |135] 61.1 [55]24.9 |98 | 443

*- P<0.05 in relation to the high PR group in each Cohort
**_ P<0.05 in relation to the moderate PR group in each Cohort



A. A. Orazmuradov et al. / International Journal of Biomedicine 8(1) (2018) 42-46 45

day before childbirth
16
14 s
12
10 . .
g A
6 * ¥ L ]
4 - oo %
2 * *
5 * ** ¢ @
0 5 10 15 20 25 30 35 40
cervical length, mm

Fig. 1. The cervical length.

It should be noted that the short cervix was seen both
for several weeks before delivery and for several days before
delivery. Such data were noted in all groups (Figure 1).

Conclusion

The neonatal period carries higher morbidity and
mortality than the rest of infancy and childhood combined.
Two important measures associated with neonatal outcomes
are gestational age and birthweight.®'9 In accordance with
ICD-10, newborns classified as “small for gestational age” are
those who are smaller in size than normal for the gestational
age, most commonly defined as a weight and length below
the 10th percentile for the gestational age.!? Currently, the
analysis of publications shows an absence of generalized data
on the features of the course of pregnancy and childbirth in
cases of intrauterine growth retardation and premature birth.
There are certain difficulties in the accurate and objective
diagnosis of placental insufficiency, and there are no clear
criteria for evaluating its various forms. This leads to the
possibility of overdiagnosis of the decompensated form of
placental insufficiency and hypodiagnosis of the compensated
form of placental insufficiency.

Fetoplacental  insufficiency  averaged  39.8%.
Intrauterine growth retardation was significantly (P<0.05)
more often diagnosed in pregnant women with moderate
and high perinatal risk regardless of the analyzed gestational
periods—an average in 32.6% of women with premature birth.
In pregnant women with a low perinatal risk, intrauterine
growth retardation was diagnosed reliably less often—in 8%
of cases. We found that intrauterine growth retardation was
diagnosed in every third (30.1%) examined pregnant woman.
However, the diagnosis of intrauterine growth retardation was
confirmed in only 16(22.5%) newborns according to centile
scales. A weak direct relationship between oligohydramnios
and intrauterine growth retardation in Cohort 1 (r=0.364,
P<0.05) and in Cohort 2 (r=0.39, P<0.001) was revealed.

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

perinatal risk. The amniotic fluid pathology was determined
in 137(58.1%) pregnant women. In structure of the amniotic
fluid pathology, oligohydramnios was predominant (45.3%).
Oligohydramnios was diagnosed 2 to 3 times more often in
women with high to moderate perinatal risk compared to
women with a low perinatal risk. It should be noted that as
the gestational age increased, the frequency of detection of
oligohydramnios increased significantly (P<0.05).

The results of assessing the state of the cervix clearly
demonstrate the lack of effectiveness of tocolytic therapy in
51.6% of pregnant women (cervical ripening). In the remaining
pregnant women with an “immature” cervix, cervicometry
revealed istmiko-cervical insufficiency, that is, already at the
time of 16-19 weeks of gestation the mechanism of anatomical
transformation in the cervix was started, not diagnosed in time.
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