
113

Chapter 4. Medical sciences

OPTIMAL TIME AND WAYS  
OF PRE-VIABLE AND PRETERM LABOURS  
WITH PREMATURE RUPTURE OF THE MEMBRANES 

Malanchuk Oleh1

DOI: dx.doi.org/10.30525/978-9934-571-30-5_6

Abstract. In Ukraine, along with one of the lowest birth rates in the 
world, there is a high prevalence rate of preterm labour, which has no 
tendency to decrease, and in some regions it is still rising [3; 4; 13]. 
Causes of preterm births are diverse, but one of the leading cause is 
the premature rupture of the membranes (breakage of the amniotic sac) 
(PROM) [13; 27]. There is information that about 30% of all preterm 
labours (before 37 weeks) occurs are complicated by PROM, and rupture 
of membrances before viability (before 24 weeks) occurs in less than 
1% of all pregnancies [49]. F. Cunningham points out that 30 % to 35 % 
of all preterm births are caused by PROM [32]. According to various 
studies, the frequency of PROM widely varies – from 2.7 to 43.9%, and 
reaches even to 56% [17]. I. Hösli underlines the fact that prematurity 
from any case leads up to 75% of perinatal mortality and about 50% of 
all long-term morbidity [37]. PROM is considered to be the responsible 
for 20% of all fetal deaths between 24 and 34 weeks of pregnancy 
[32]. PROM is one of the pressing and serious issues that practical 
obstetricians solve in the context of preterm birth [1; 2]. Dealing with 
a preterm pregnancy with PROM a physician should solve a number of 
complicated tasks: how long it is necessary to prolong the pregnancy in 
order to give the possibility a woman to carry it out to the full term of 
gestation, to prevent the respiratory distress syndrome (RDS) in newborn 
premature infants; what tactics of clinical management should be chosen 
and in what way it is a rational way to make a birth; how to avoid the 
inevitable development of the infection and which antibacterial drugs 
should be prescribed. In available scientific literature nowadays, there 

1 Candidate of Medical Sciences, Obstetrician-Gynecologist, 
Deputy Chief Physician of Medical Work,
Kyiv Perinatal Centre, Ukraine

© Malanchuk Oleh

http://dx.doi.org/10.30525/978-9934-571-30-5_6


114

is no consensus on the duration of the expectant management tactics of 
antenatal care (ANC) in the period of 22-28 weeks’ gestation and the way 
of giving birth by the women with PROM. A differentiated approach to 
the anticipatory tactics of pregnancy with PROM in patients undergoing 
very early preterm labour (VEPL) has been developed and implemented 
in clinical practice. Recommended optimized pregnancy and childbirth 
tactics in women during the gestation period of 22-28 weeks complicated 
by PROM, reduces the incidence of intragastric hemorrhage (IGH) and 
necrotizing enterocolitis (NEC), and the gestation period of 22-25 weeks 
does not affect these rates. Represented way of ANC and birthchild does 
not affect the viability of newborns in the term of 22-25 weeks' gestation. 
Among the problems of modern obstetrics, PROM keeps one of the main 
places in preterm labour. High relevance of this is conditioned not only 
by considerable prevalence but also by social significance in modern 
conditions. PROM occurs in 30-40% of preterm labour [1; 13; 14; 22]. 
Complications for the fetus and the newborn are primarily determined 
by the term of pregnancy, which PROM causes. There is no generally 
accepted classification of premature births, but in Ukraine, since 2006, 
when the transition to perinatal age criteria has been recommended 
by WHO, premature births are divided into: VEPL (22-27 weeks 
of pregnancy), early preterm labour (28-33 weeks), preterm labour 
(34-36 weeks). The proportion of specific gravity of these categories of 
preterm labour is approximately 15; 35 and 50% respectively [8]. In the 
structure of the causes of preterm labour, PROM occupies one of the main 
places not only in Ukraine but also throughout the world [22; 23]. PROM 
is one of the most pressing and serious issues that practical obstetricians 
solve in the context of miscarriage, it occurs in 30-40% of preterm births 
[24] and 10-12% in spontaneous deliveries [31]. Preterm labour is the 
most common cause of neonatal morbidity and mortality. The earlier the 
pregnancy is interrupted, the more negative for the newborn waiting and 
the long-term results. Premature delivery at the term of 22-27 weeks’ 
gestation leads to increased morbidity and disability of children. Perinatal 
mortality with PROM increases from 6.6 to 18-20 % [24; 31]. In each 
third case, the cause of neonatal mortality associated with PROM with 
preterm labour in the period of 22-28 weeks’ gestation is a variety of 
complications, among which the biological immaturity of organs, and 
especially the brain and lungs, sepsis [33; 47].
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1. Introduction
The main theme of the article is one of the most urgent ways of treat-

ment and tactics of management of preterm pregnancy with premature rup-
ture of membranes in the period of 22–28 weeks’ gestation. So, the chief 
aim of the present study is to investigate the topical problem of PROM 
and to describe the possible tactics of ANC with PROM in the period of 
22-28 weeks’ gestation.

To achieve the afore-mentioned goal we establish the following tasks: 
1) to study the main tactics of ANC, their types and risks; 2) to examine 
prognosis for labours with PROM in the period of 22-28 weeks’ gesta-
tion; 3) to develop optimal ways of labour induction and its management;  
4) to focus on main directions in therapy of pregnant women with PROM; 
5) to characterize the possibilities to use tocolytic medications to prevent 
contractions and the beginning of labour; 6) to describe existing ways of 
sealing amniotic membranes after PROM.

2. Main tactics of ANC, their types and risks
The probability of independent birth activity development with PROM 

depends on the period of pregnancy. During the first day labours begin in 
26% of the weight of the fetus 500–1000 g; in 51% – 1000-2500 g; in 81% – 
more than 2500 g [15].

In the case of preterm labour and PROM, it is necessary to choose the 
tactics of ANC. Currently, in Ukraine, the tactics of assistance in the case of 
PROM is regulated by the Order of the Ministry of Health № 782 of Decem-
ber 29, 2005 [8]. During the period of pregnancy from 24 to 34 weeks, it 
is rational to use the anticipatory tactic, which allows achieving the maxi-
mum probable degree of maturity of the fetal lungs with a minimum risk of 
ascending infection [15].

Having studied the resources of MEDLINE and Cochrane Library for 
the period of 1980-2010, it was established that there is no question of 
induction of premature births in the PROM. In many publications, reviews 
devoted to the pre-induction / induction of childbirth with PROM and 
preterm labour, it is emphasized that the research continues, as there is no 
evidence base for the findings. Thus, the problem of the expectant manage-
ment, active expectant management or active tactics of PROM and prema-
ture labours is relevant to this day [46].
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Tactics of prolongation of pregnancy depends on the term of gestation. 
At the age of 28-31, each week has its value, at 32-34 weeks, the value is 
every 2-3 days; after 34 weeks, the expectant management tactics is unjus-
tified [20].

In the case of preterm labour and PROM it is necessary to assess: 1) the 
risk of expectant management tactics (fetal risk – premature, neonatal sep-
sis, pulmonary hypoplasia, RDS, contractures, umbilical cord compression; 
and woman’s in childbirth risks – premature detachment of normally placed 
placenta, chorioamnionitis, sepsis, hypotonia, uterus, fever and endometritis 
in the postpartum period); 2) the risk of active expectant management tactics 
(induction of labour); 3) the risk of active tactics (cesarean section) [27; 47].

Duration of expectant management tactics at PROM in the preterm 
pregnancy is determined by the term of gestation, the general condition 
of the mother and the fetus, the quantity and dynamics of the volume of 
amniotic fluid, the presence of clinical and labouratory signs of chorioam-
nionitis [11].

In 2010, in the Cochranov Library, results of the only comparative anal-
ysis between the labours during the expectant management and active tac-
tics of women with PROM in the period from 25 to 36 weeks of gestation 
were published.

No difference was found in the incidence of neonatal sepsis, RDS in 
newborns, perinatal mortality, neonatal morbidity, IGH, necrotic enteroco-
litis depending on the tactics of ANC. The increased number of endometri-
tises after delivery by cesarean section was established [21].

At the term of pregnancy of 28-34 weeks, the risk for labour is the 
amount of amniotic fluid in the PROM, which remained in the uterus. 
According to the index of amniotic fluid <5, a high frequency of cesarean 
section delivery; a low score according to the Apgar score was observed in 
newborns at the first minute, high mortality at the first week after birth [50]. 

3. Prognosis for labours with PROM
The prognosis of childbirth with PROM depends on the duration of an 

anhydrous period. R. Frenette et al. [50] examined pregnant women at the 
24-33 weeks’ pregnancy term. They concluded that during the latent anhy-
drous period > 48 hours the incidence of newborns was lower compared 
to the latent anhydrous period < 24 hours. Expectant management tactics 
for PROM against prematurity reduces the morbidity of a newborn from 
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prematurity without increasing infectious complications in the mother and 
fetus, but the risk of a significant infection remains high [50].

At the same time, research has found [23] that the infection expands 
after a 72-hour anhydrous period. Positive in active tactics is the reduction 
of infectious complications in a mother and a child [26].

There are several contraindications to the expectant management tac-
tics – chorioamnionitis, complications of pregnancy, which requires long-
term delivery. For example, pre-eclampsia / eclampsia, placental abrup-
tion, bleeding in placenta previa; decompensated mother's condition; 
decompensated fetal condition; significant oligohydramnios (amniotic 
index <3 cm) for 3 days; development of independent labour activity (con-
tractions with a frequency of 4 for 30 minutes and a duration of 30-40 s 
or more, a shortening of the cervix by 80% of the original length, opening 
of the cervix ≥ 3 cm, meconial water Chorioamnionitis is an indication for 
rapid birth [7; 8; 54].

At the term of gestation from 22 to 34 weeks at a satisfactory state of 
the fetus and the pregnant woman, a sufficient amount of amniotic fluid, 
and in the case of cessation of amniotic fluid breaking, pregnancy can be 
prolonged until the end of the term. Pregnancy for 1-3 weeks (rarely for a 
longer period) can be prolonged with continuous breaking of amniotic fluid, 
maintaining the level of amniotic fluid and the index of amniotic fluid > 
3 cm, satisfactory state of the fetus and mother, the absence of inflammatory 
process and the activation of labour [15].

With a significant reduction in amniotic fluid (amniotic index <3 cm), 
regardless of the duration of the anhydrous period, the risk of squeezing the 
fetus in the uterus increases with the development of facial skeletal abnor-
malities, contracture of the extremities, and hypoplasia of the lungs arises. 
Consequently, the complications for the fetus during PROM depend on the 
term of gestation, the number of leaked amniotic fluid and the duration of 
the anhydrous period [48].

P. Frenette et al. [50] proved that during the period of 24-37 weeks’ 
pregnancy for anhydrous period more than 48 hours the morbidity of new-
borns was less than that for anhydrous period up to 48 hours. It is concluded 
that the expectant management tactics of PROM and premature pregnancy 
may reduce the incidence of newborns morbidiry from premature birth with 
minimal risk of complications of infectious genesis for a mother and a fetus 
in inpatient treatment [50].
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4. Induction of labour and its management
Earlier, the terms pre-induction cervix uteri preparation and induction of 

labour (amniotomy + use of oxytocin) were used separately. Nowadays the 
term induction of labour includes the preparation of the cervix uteri (using 
prostaglandins and laminaria). Most researchers believe that induction is 
necessary and mandatory in a biologically immature cervix uteri [34; 56].

The problem of labour induction with PROM on the background of 
pregnancy at 22-28 weeks in obstetrics remains unresolved and controver-
sial. Induction of labour in preterm pregnancy is a matter of discussion, 
since it is necessary to examine carefully the risk of prematurity, PROM, 
duration of the anhydrous period, oligohydramnion, and others [12; 49].

There are different methods of preparing the cervix unteri for deliv-
ery: non-medicated (finger abruption of the fetal membranes, sexual life), 
instrumental (methods of acupuncture, massage, intranasal electrostimu-
lation, electrostimulation of the mammary glands, etc.), local application 
of prostaglandins, introduction of laminaria, prescribing of spasmolites, 
etc. There is an evidence base only on the local use of prostaglandins and 
osmotic dilators (laminaria).

Prostaglandins is a group of lipid physiologically active substances 
that contain a 20-atomic carbohydrate chain. They are formed enzymati-
cally from essential fatty acids (in particular, arachidonic acid). They are 
called tissue hormones. According to the orders of the Ministry of Health 
of Ukraine, prostaglandins are used in the case of an immature cervix uteri 
at 41 weeks’ pregnancy or more. Possibly their use in programmable deliv-
eries in high-risk pregnant women (non-treatable preeclampsia, extragen-
ital pathology, antiphospholipid syndrome, dead fetus, etc.). Advantages 
of using prostaglandins are the reduction of the frequency of weakness of 
labour activity, surgical iprocedures and blood loss in delivery.

Predominately for this purpose, prostaglandin E2 (prostyn-gel) is used. 
It affects the contractile activity of myometrium as a result of expression 
of subtypes of receptors EP1, EP2, EP3 and EP4 with different localization 
and expression [16].

The preference should be given to intracervical administration of pros-
taglandin E2, a dose of 0.5 mg. Intravaginal dose – 1 mg in the posterior 
vault. In 6-12 hours, a repeated dose can be used. In the absence of the effect 
of endocervical administration, the drug is used vaginally twice – 1 mg 
at intervals of 6 hours. The maximum dose is 3 mg in 4 administrations. 
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Adverse reaction of prostaglandins: nausea, vomiting, diarrhea, headache, 
hyperthermia syndrome, dry mouth of the oropharynx, pharyngitis, laryngi-
tis, bronchospasm, paresthesia, tremor, drowsiness, visual impairment (dip-
lopia), tinnitus, hypertension, tachycardia. In the event of adverse reaction, 
delivery ends with a cesarean section.

The risk of labour induction with intravaginal administration of pros-
toglandin E2 is: a pathological prelinarial period, an unproductive labour 
activity with insufficiently mature cervix uteri, hypertonic myometrium, 
incoordination of a labour activity, uterine rupture, premature abruption of 
a normally placed placenta, fetal distress of the fetus, especially when the 
gel is ingested cavity of the uterus. In preterm pregnancies, especially with 
PROM, complications often occur in the fetus [12; 22].

The risk of labour induction with prostaglandin E2 in multipara is some-
what different from its use in the primipara: less oxytocin and amnionotomy 
were used, in 57% women the labour started within 12 hours, wherein in 
78% of women delivered per vias naturalis, in 22% by cesarean section, 
in 5-6% was hyperstimulation of the uterus, increased percentage of fetal 
distress in the process of labours [9].

Other prostaglandins that are used in obstetrics are E1 (misoprostol, 
cytotec) and F2ά (enzaprost). Mizoprostol can not be recommended to be 
used before the labour due to severe adverse reaction, such as an effect on 
the upper uterine segment (danger of hypertone). The drug has not yet been 
certified in Ukraine [56]. Prostoglandin F2ά (enzaprost) can not be recom-
mended to be used for labour preparation, since its action is directed to the 
upper uterine segment, therefore, it is used only in the active phase of the 
first period of labour. Thus, only the drugs of prostaglandin E2 can be used 
to prepare for labours.

Osmotic dilators – natural and artificial laminaria can be used for labour 
induction. The basis of their tissue is the presence of polysaccharides, in 
which the dried laminaria quickly absorbs moisture from the tissues sur-
rounding and increases in size. Due to hygroscopicity, after 3-4 hours after 
insertion, laminaria swells in diameter of appr. one-half inch and reaches 
a maximum of swelling in the first 4 to 6 hours, 3-5 times up to 24 hours. 
Because it is a gradual process, a patient rarely notices pain [42]. The 
consistency of the laminaria from the dense turns into a much softer and 
resembles rubber. An important positive feature is that with the expansion 
of the cervical canal up to 9-12 mm, the length of the laminaria remains 
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unchanged. Relative contractions for the use of laminaria are colpitis, 
cervicitis, operated uterus, practically there are no absolute contractions. 
However there are some disadvantages of using laminaria – the risk of 
infectious complications, technical difficulties for the doctor, pain for the 
patient, complete clinical effect comes in 16-24 hours. Reviews of lam-
inaria dilator use have reported infectious morbidity, endometritis, fetal 
sepsis, septic shock, and anaphylaxis [39; 40; 41 cited ob 42, 43]. Advan-
tages of using laminaria – virtually no adverse reactions, high efficiency, 
relatively low price. According to the data [12; 14], it is allowed to find 
laminaria in the cervix channel up to 48 hours. Synthetic laminaria (dila-
pan) is made on the basis of polyacrylonitrile hydrogel. In Ukraine, the 
drug is currently not certified.

5. Main directions in therapy of pregnant women with PROM
In the clinical observation of pregnant women with PROM, three main 

directions of their management are important: prevention of RDS, tocolytic 
and antibacterial therapy.

RDS ranks first in the morbidity and mortality of newborn babies with 
a gestational period of 22-27 weeks, the main cause of which is the imma-
turity of the lungs and their lack of readiness for adequate gas exchange. 
Prevention of RDS in this period is ineffective, since pneumocytes of the 
second order begin to produce surfactant only after the 27th week of preg-
nancy [14; 18]. Surfactant – a heterogeneous mixture of lipids and proteins 
that cover the alveoli, promotes their opening by inhalation and prevents 
collapse when exhaled.

In this category of premature newborns, is extremely high perinatal 
mortality, most often occur such remote effects as pathology of the cen-
tral nervous system, such as cerebral palsy; delayed neuropsychecal devel-
opment; pathology of the respiratory tract (bronchopulmonary dysplasia); 
blindness and deafness [6].

The use of antenatal corticosteroids has shown unquestionable benefits. 
The antenatal course of steroids aimed at improving the postnatal function 
of the lungs, namely stimulation of the synthesis and secretion of endog-
enous surfactant, increased compliance, and increased functional residual 
capacity (FRC) of the lungs. The change in FRC and compliance improve 
pulmanory gas exchange and perfusion of the lungs and, as a consequence, 
reduce the child's need of additional oxygen [5].
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Antenatal course of steroids (24 mg betamethasone or 24 mg dexameth-
asone within 48 hours) significantly reduces neonatal mortality by 31%, 
RDS frequency by 34%, IGH by 46%, necrotizing enterocolitis by 54%, 
early sepsis during the first 48 years of life – by 44% and the need for arti-
ficial pulmonary ventilation – by 20% [53].

Numerous experimental studies have shown that in preterm newborns, 
RDS develops due to lack of surfactant in immature lungs. A small amount 
of surfactant is produced with the participation of methyltransferase from 
22-24 weeks of fetal life. After birth, under the influence of hypoxia, its 
production by this manner is ceased. Synthesis of surfactant with the partic-
ipation of phosphocholintransferase begins within the 5th week of fetal life. 
This system is more resistant to acidosis and hypoxia.

The effect of using antenatal steroids during pregnancy in the gestation 
period of 24-28 weeks is somewhat different: less effective reduction of the 
RDS frequency and severity, but significantly reduction of the incidence of 
necrotizing enterocolitis (41%) and improves the child's response to subse-
quent treatment using surfactant (59%) [53].

However, despite the proven effectiveness of antenatal course of ste-
roids and the use of this technique for more than 20 years, many questions 
regarding the duration of the effect, safety and benefit of refresher courses 
of treatment of antenatal steroids remain unresolved until now.

During clinical studies, it was found that the maximum effect from the 
antenatal course of steroids was observed in children born at least 24 hours 
after the beginning of the course and within 7 days after completion. Clin-
ical studies and in vitro studies have shown that the steroid induced bio-
chemical effects significantly decreased after 7 days of completion of the 
course, while structural changes in the lungs continued. Therefore, it was 
assumed that the antenatal courses of steroids every 7-10 days before the 
birth of a child will ensure the reduction in the incidence of RDS and neo-
natal mortality. Several complications of long-term postnatal use of steroids 
in newborns have been described, which included delayed development, 
increased incidence of infections, development of systemic hypertension 
and left ventricular hypertrophy, inferiority of the adrenal glands, violation 
of the myelination process, as well as negative consequences of neurologi-
cal development of children.

In the study of the effects of refresher course of treatment of antena-
tal steroids on the reduction of neonatal mortality and morbidity (RDS, 
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chronic lung disease, IGH of III-IV grades) the difference between the 
incidence of RDS development in children receiving 1.2 and ≥3 ante-
natal steroids courses was not established in comparison to one course. 
The increase in the frequency of negative consequences and death in the 
gestation period of 36 weeks has been established: thus, in children born 
at the 25-27 weeks’ gestation and received 3 antenatal courses, mortality 
was 26%. It significantly exceeded the incidence of mortality in children 
who received one course (13%) and two courses (11%). Researchers have 
proved that there is no difference in the rate of development of IGH of 
III-IV grades, necrotizing enterocolitis, open arterial duct (patent ductus 
arteriosus) and retinopathy, depending on the number of antenatal steroid 
courses, although the studies clearly demonstrated a significant prolonged 
suppression of adrenal function in children receiving ≥ 3 courses of ante-
natal steroids [5; 29; 51].

Nowadays, questions that concern not only the pathogenic effect on the 
fetus of intramuscular injections of glucocorticoids, but also the prolonged 
use of synthetic glucocorticoids for the correction of autoimmune and endo-
crine disorders in the event of miscarriage are widely discussed. It has been 
proved that synthetic glucocorticoids penetrate freely through the placenta, 
activate the hippocamp- hypothalamic-adrenal system of the fetus, and 
cause inhibited synthesis of proteins and nucleic acids (DNA and RNA), 
thus affecting cell enlargement and cell division delay. This hypothesis con-
firms that the birth of children with low body weight and the manifestations 
of morphofunctional immaturity in full-term pregnancy is characteristic of 
women who have used glucocorticoids durably. These issues are debated 
and need further study [44].

According to the theory, prolonged use of corticosteroids can lead to 
immunosuppression, and as a consequence – to the increase in the fre-
quency of severe infections in both mothers and newborns. Investigation of 
children 24-34 weeks’ of gestation after refresher courses of treatment with 
antenatal corticosteroids revealed an increase in the frequency of chorio-
amnionitis in 5 times, endometritis – in 3.61 times, early neonatal sepsis – 
5 times, neonatal mortality – 2.92 times. And with it, the frequency of sepsis 
as the main cause of neonatal mortality was lower in the group of newborns 
who received an antenatal course of steroids [45; 53].

Some clinical studies have found a negative effect of refresher courses 
of antenatal corticosteroids to physical (intrauterine growth retardation) and 
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further psychomotor development of children [54]. If the decision about 
refresher courses of corticosteroids should be born in mind that the benefits 
of 2-3 courses if long threatened abortion in up to 32 weeks is proven, and 
the negative impact on the physical development of the fetus appears in the 
case of a ≥4 courses. Also one should remember that there is effective and 
safe intramuscular introduction for a course of 24 mg betamethasone or 
dexamethasone for 48 hours, unacceptable use of the reduced rate, such as 
24 mg in 24 hours) or intravenous introduction of corticosteroids to accel-
erate its action [53].

According to the Order of the Ministry of Health of Ukraine (No. 624 of 
November 3, 2008) [7], the RDS prophylaxis is carried out from the 24th 
to the 34th weeks: under the threat of preterm labour, dexamethasone is 
injected intramuscularly by 6 mg every 12 hours (on course 24 mg) or beta-
methasone 12 mg every 24 hours (24 mg course). It is not recommended to 
conduct refresher courses for the RDS prevention. Corticosteroids are not 
used in the presence of clinical manifestations of severe infection. The effi-
cacy of betamethasone and dexamethasone is identical. Data on the advan-
tages and disadvantages of each of these drugs are controversial and require 
further study [25; 29].

The prescription of glucocorticoids to accelerate the maturation of the 
fetal lungs makes sense if delivery is expected within the next few days. 
Contraindications to therapy are gastric ulcer and duodenal ulcer, insuffi-
ciency of blood circulation of the III degree, endocarditis, nephritis, active 
form of tuberculosis, severe forms of diabetes mellitus, osteoporosis, severe 
form of gestosis [22].

6. Using tocolytic medications  
to prevent contractions and the beginning of labour

The feasibility of using tocolytics is rather dubious and controversial, 
since labour pains can be a consequence of hidden chorioamnionitis, so 
the inhibition of a labour activity can contribute to the spread of infection. 
Tocolytic medications can stop the progression of labour in a short period 
of time, but there is a danger of their toxic effects on the mother's body in 
the form of hypotension, tachycardia, fluid retention in tissues [19; 20]. 
From the other hand as it is proved, once labour has already started, using 
tocolytic medications to stop it has not been shown to help, and thus can not 
be recommended [49].
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It has not been proved yet that tocolysis improves perinatal outcome. 
After stopping labour, one can get enough time to use antenatal steroids, 
transport a woman to the perinatal center, where there is a powerful resus-
citation of the newborns. After the 34th week of pregnancy, it is inappro-
priate to prescribe tocolytic drugs in general, as children are born viable, 
and the risk of complications of such therapy is significantly superior to 
its use. A part of the obstetricians do not use tocolysis at all with PROM 
and premature pregnancy, and the rest of them applies only at the risk of 
preterm labour, with therapy being prescribed only for 48-72 hours to pre-
vent RDS, then the tocolytics are cancelled and continue to monitor. If the 
labour activity has begun, it is not blocked.

Tocolysis sympathomimetic – hexoprenaline (hexoprenaline). Its main 
pharmacotherapeutic effect – suppresses contraction activity of the uterus. 
This is a selective β2-sympathomimetic, which reduces the frequency and 
intensity of uterine contractions; suppresses spontaneous, as well as oxyto-
cin-induced labour contractions; during labour normalizes extremely strong 
or irregular contractions; under the action of hexoprenal, premature con-
tractions in most cases stop, which allows to continue pregnancy; has a 
negligible effect on cardiac activity and blood flow of a pregnant and her 
fetal. It is excreted in the urine, a small part is excreted with bile in the form 
of complex metabolites.

At the beginning of treatment, tocolysis begins with the injection of 
10 micrograms intravenously. To do this, 10 μg of hexoprenalin is dissolved 
in 10 ml of sodium chloride or glucose, injected slowly for 5-10 minutes. 
Then the intravenous infusion is continued at a rate of 0.3 μg / min, it is pos-
sible to inject the drug at a rate of 0.3 μg / min and without prior intravenous 
injection; inject intravenously drip (20 drops = 1 ml). In case of prolonged 
tocolysis, a dose of 0.075 μg / min is recommended. It is not recommended 
to use oral tablet tacrolytics for supportive therapy after successful treat-
ment of preterm labour [3; 20].

In two hours after the onset of tocolysis, it is necessary to confirm the 
diagnosis of preterm labour, if it progresses, tocolysis is discontinued.

Adverse reactions and complications in the use of tocolysis: dizzi-
ness, light tremor of the fingers, anxiety, increased sweating, tachycardia, 
headache, nausea, vomiting; isolated cases of heart rhythm disturbances 
(ventricular extrasystoles), cardialgia, difficulty in breathing; the level of 
sugar in the blood, especially in diabetes mellitus, increases as a result of 
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hyperglycemic action of the drug; swelling may occur in patients with a 
tendency to fluid retention in the tissues; possibly reducing the intensity 
of intestinal motility; in newborns may occur hypoglycemia and acidosis, 
bronchospasm, anaphylactic shock. Contraindications for use: hypersen-
sitivity to the drug, thyrotoxicosis, cardiovascular diseases (heart rhythm 
disturbances accompanied by tachycardia, myocarditis, mitral valve defects 
and aortic stenosis, arterial hypertension, coronary heart disease), severe 
liver and kidney diseases, closed-angle glaucoma, uterus bleeding, prema-
ture detachment of the placenta, intrauterine infections, I trimester of preg-
nancy, period of lactation [4].

The need to reduce the dose and duration of taking β- adrenoceptor ago-
nists motivates to look for alternative drugs to treat the threat of preterm 
labour [8].

Tokolysis is an antagonist of oxytocin – atosiban (tractocil, tractocile). 
The main pharmacotherapeutic effect is the competitive antagonist of human 
oxytocin at the receptor level. It is a synthetic peptide, which, by binding to 
the oxytocin receptors, reduces the frequency of uterine contractions and 
reduces the myometrium tone that suppresses the contractility of the uterus 
and also binds to vasopressin receptors. In the case of development of preterm 
labour, atosiban at the recommended dose suppresses uterine contractions, 
which begins almost immediately after its introduction. Within 10 minutes, 
the contractile activity of myometrium is significantly reduced, maintaining 
a stable functional uterus (less than 4 cuts per 1 hour) for 12 hours. Dis-
charged with urine, feces, breast milk. Tractocil is used to slow the labour 
activity in case of threat of preterm delivery in pregnant women in cases 
where regular uterine contractions last for at least 30 s and frequency more 
than 4 times in 30 minutes; with the expansion of the cervix from 1 to 3 cm 
(0-3 cm for women who gave birth for the first time), smoothing more than 
50%; in women over 18; pregnancy period from 24 to 33 full weeks; normal 
heart rate in the fetus. Tractocil should not be used in cases where the preg-
nancy is less than 24 or more than 33 full weeks; PROM during pregnancy 
for more than 30 weeks; intrauterine retardation of growth and abnormal 
fetal cardiac rhythm; prenatal uterine bleeding; intrauterine fetal death; sus-
picion of intrauterine infection; placenta previa; placenta detachment; hyper-
sensitivity to the active substance or excipients in the anamnesis.

In order to achieve the exact dosage of the drug, an infusomat must be 
used. Tractocil is injected intravenously into three consecutive stages. The 
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first stage – solution for injection is administered at an initial dose atosiban 
of 6.75 mg (0.9 ml) for 1 min. The second stage – the concentrate is dis-
solved either in a 0.9% solution of sodium chloride, either in a solution of 
Ringer-lactate, or in a 5% solution of glucose. From a container of 100 ml 
take 10 ml of the appropriate solution is taken and poured out. 10 ml of the 
tractocil concentrate (2 vials of 5 ml) is added to the solution to obtain a 
concentration of 75 mg of atosiban in 100 ml. Loading infusion is carried 
out by administering the prepared solution at a rate of 24 ml / h (that is 
18 mg / h) for 3 hours under proper medical supervision in the obstetric 
department. The third stage – is carried out in the way of a long-term (up 
to 45 hours) infusion of a concentrate in a low dose of 8 ml / h, equal to a 
dose of 6 mg / hour. The duration of treatment should not exceed 48 hours. 
The full dose of the drug for the entire course of therapy should not be more 
than 330 mg [4; 14].

In clinical studies, possible adverse reactions in the body of a mother 
have been described, but not detected in newborns. As an antagonist of 
oxytocin, atosiban theoretically can enhance uterine relaxation and trig-
ger postpartum uterine bleeding, so it is necessary to evaluate constantly 
blood loss at labour. Adverse effects from the gastrointestinal tract hap-
pen very frequently – nausea. Hyperglycemia, headache, dizziness, tachy-
cardia, hypotension, blood flushes, vomiting, and reaction at the injection 
site occur as well. Sometimes – insomnia, itching, rash, allergic reactions. 
Compared with β-mimetics and calcium channel blockers, atosiban has few 
adverse effects, but tocolysis by nifedipine is interspersed with a significant 
recession in RDS compared to atosiban [30].

Tokolysis with an inhibitor of cyclooxygenase – indomethacin is ffec-
tive from 20-22 weeks’ of gestation and is used up to 32 weeks of gesta-
tion [21].

Medication is started with 50-100 mg rectally or per os, then 25 mg 
every 6 hours (no more than 48 hours). Possible adverse reactions to the 
body of a mother and a fetus are described. In a mother – nausea, reflux, 
gastritis. In a fetus – premature closure of the arterial duct, oliguria, oligo-
hydramnios (for prolonged use in a period of more than 32 weeks). Contra-
indications to use – impaired coagulation and compromised liver function, 
bleeding, ulcer disease, asthma, hypersensitization to aspirin.

Tocolysis blocker of calcium channels – nifedipine. The advantage 
of prescribing nifedipine is a low frequency of adverse reactions in the 
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mother: hypotonia, tachycardia, nausea, headache, dizziness. Nifedipine is 
prescribed at a maximum dose of 160 mg / day: 10 mg sublingual, repeating 
the dose every 20 minutes (for 1 hour 40 mg), then every 4 hours for 20 mg 
to 48 hours [10].

This medication is recommended to be used in isolation, as together 
with magnesium sulfate it is possible to cause side effects on the cardiac and 
pulmonary systems. Blockers of calcium channels do not need to be pre-
scribed to patients with multiple pregnancies, hypertension, heart disease, 
because they can cause myocardial infarction.

Tocolysis of magnesium sulfate. In most countries, magnesium sul-
fate is not registered as a tocolytic agent, but is used in pregnant women 
with hypomagnesaemia, preeclampsia, has neuroprotective effects for the 
mother and the child [52; 55].

Adverse reactions of intravenous administration to the mother: brady-
cardia, diplopia, blood flushing to the face, hypotension, headache, suppres-
sion of the cardiovascular system and central nervous system, uterine atony, 
hypothermia, secondary hypocalcemia with signs of secondary tetany. The 
drug is not recommended for women with myasthenia. The use of magne-
sium sulfate for the purpose of neuroprotection at preterm labour before 
the 32nd week of pregnancy as a whole does not affect infant mortality, 
but significantly reduces the incidence of cerebral palsy and severe motor 
dysfunctions [44; 55; 59].

Using of magnesium sulphate is often discussed on the safety for the 
fetus. It has been scientifically proven that magnesium sulfate not only 
has no aparent tocolytic activity, that is, it does not prevent premature 
labours, but almost 3 times increases postnatal mortality due to vascu-
litis in newborns, and motor dysfunctions are detected in children of 
2 years. In recent years, the drug is not recommended for tocolysis as a 
first-line drug.

A Cochrane review showed that transvaginal amniofusion in deliv-
eries at the term of 26-36 weeks’ pregnancy and PROM did not differ 
significantly in the Apgar scale and neonatal mortality among groups of 
women who were prescribed or were not prescribed (by cesarean section 
delivery) [36].

In other study, transvaginal amniofusion was performed with the expect-
ant management tactics of ANC in the term of 22-34 weeks’ gestation with 
PROM. It was shown that the risk of postnatal death of children from pul-
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monary hypoplasia was the same in the groups where transvaginal amnio-
fusion was either conducted and not [60].

Mentioned techniques can be used to close a small opening after amnio-
centesis (which is a topical problem nowadays, since the frequency of 
amniorrhexis after fetoscopy is 5-30%), but not to restore the integrity of 
fetal membranes with their spontaneous rupture (the defect is more signif-
icant) [54; 61].

7. Sealing of amniotic membranes after PROM
Nowadays for sealing the damaged amniotic membranes after PROM 

For can be used: amniopatch – intramammary administration of fibrin-
ogen solution, fibrin glue – intracervical administration of fibrin glue, 
amniograft – endoscopic overlaying of collagen lining.

Tisseel (Baxter Co, Lessen, Belgium) – a drug containing thrombin, 
fibrinogen, aprotinin, calcium, cryoprecipitate, it has a greater capacity to 
restore the integrity of fetal membranes than thrombocytes [35].

Laser welding (Nd: YAG) to seal ruptures of fetal membranes in vitro 
because of the high risk of damaging impact of the laser energy can hardly 
be applied. On models tested in vitro methods of suturing with prolene sur-
gical suture – applications of synthetic polymer Synthaseal (Promethean 
Surgical Devices, Mendon, MA) [35].

The application of autologous tromboconcentrate (cryoprecipitate) con-
tains fibrinogen, fibronectin, growth factors PDGF, TGF, factor von Wille-
brand, factors VIII and XIII) and entitled “Amniopatch”, which can restore 
amniotic sac in case of iatrogenic injury (amniocentesis). Five procedures 
were performed, in four of them amniopatch allowed to prolong the preg-
nancy to the term of the fetus viability [28; 58].

The application of fibrin glue for patching the membranes in the second 
trimester of pregnancy for the purpose of treatment of oligohydramnios and 
prevention of pulmonary dysplasia in the fetus is not carried out nowadays. 
In the special medical literature, there are few publications, which describe 
a small number of events when the membranes were patched in the case of 
PROM [38]. Recently, for patching the membranes were used intracervical 
injections of fibrin into amniotic fluid. In some cases, the procedure contrib-
uted to an increase in the number of amniotic fluid [38; 57]. These studies 
require further examination of pregnant women for the evaluation of neo-
natal complications and can not be recommended for general practice yet.

Malanchuk Oleh



129

Chapter 4. Medical sciences

8. Conclusions
In conclusion, it may be said that during pregnancy of 22-28 weeks’ 

gestation and PROM, an expectant management tactics of ANC during 
5 days with further labour via cesarean section was developed. The effi-
cacy of the developed management is confirmed by immunological and 
morphological placental studies, examination of the newborns health in the 
early neonatal period.

An indication for cesarean section in group II was an anhydrous period 
of 5 days in the 22-28 weeks’ gestation. Giving birth via cesarean section 
by women in group I was applied in 19.8% (17). Indications for cesarean 
section in group I were: obsessive obstetric history (the use of reproductive 
technologies during this pregnancy) and the weakness of labour activity – 
no effect of its treatment – 8% (7), discoordination of labour activity – no 
effect of its treatment and burdened obstetric history (normal miscarriage) – 
3% (3), fetal distress in labour 8% (7).

In examining the health of newborns in the early neonatal period in chil-
dren with extremely low birth weight, negative prognostic factors were: 
the gestation term, IGH, infection, necrotizing enterocolitis. The obtained 
results confirm that the 5-day-long expectant management tactics of ANC 
makes it possible to reach the maximum probable degree of maturity of 
the fetal lungs with minimal risk of ascending infections in newborns. The 
operational delivery reduces the number and severity of IGH and necrotiz-
ing enterocolitis in newborns. Indicators of the quality of the system used in 
the management and delivery of women with PROM is the babies survival 
rate, which at 22-25 weeks’ gestation improved from 20.2 to 41.1%, and in 
the period of 26-28 weeks’ gestation – from 50.2 to 87.8 %

So, as a result of our study, we identified the risk factors for the develop-
ment of PROM with VEPL, developed a rational system of pregnancy and 
childbirth, which increased the incidence of newborns' survival.

Based on the objectives of our study, we summarize: 
1. With the expectant management tactics of ANC of 5 days dura-

tion, there was a decrease in the number of CD4+-, CD16+- and CD25  
CD25+-lymphocytes; a decrease in the content of interleukine-8, tumor 
necrosis factor-α, and the enzymatic metabolism of phagocytes, especially 
monocytes, against the background of an increase in the functional reserve 
of cells. In the long anhydrous period (> 5 days), an increase in the signs of 
inflammation was observed: increased neutrophil counts, increased T-helper 
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cells and activated lymphocytes (CD25+), increased levels of serum immu-
noglobulins A and M, and increased proinflammatory cytokines (predomi-
nantly interleukine -8), and anti-inflammatory (interleukine-10).

2. It was established a significant increase in the level of hsCRP in blood 
serum of women with PROM at VEPL (1.65 times) compared with the con-
trol group. An increase in the level of hsCRP (1.76-fold) in women of group 
I during the prolonged anhydrous period was shown, as opposed to women 
of the second group, in which the decrease was observed (1.58 times).

3. During the period of 22-28 weeks’ gestation and PROM, an expectant 
management tactics of ANC lasted for 5 days with the subsequent develop-
ment of women via cesarean section, the effectiveness of which was con-
firmed by the immunological and morphological studies of the placenta, the 
examination of the newborns health in the early neonatal period.

4. The expectant management tactics of 5-day-old ANC allows to 
achieve the maximum possible degree of maturity of the fetal lungs with 
a minimal risk of ascending infections in newborns. The recommended 
operative path of delivery gives the opportunity to reduce the number and 
severity of IGH and necrotizing enterocolitis in newborns. Indicators of 
the quality of the applied system for the management and degeneration of 
women with PROM is a survival index, which at of 22-25 weeks’ gestation 
improved from 20.2 to 41.1%, and at 26-28 weeks’ gestation- from 50.2 to 
87, 8%.

So we can make a conclusion, in preterm labour of 22-27 weeks’ of 
gestation, in the case of PROM, each case requires an individual approach, 
and the information provided in the review may help to choose the most 
optimal way to help the pregnant woman to reduce the potential negative 
consequences for the premature newborn and improve their health.

9. Perspectives for further research
In the area of study of the therapy of preterm pregnancies with PROM 

in the period of 22 – 28 weeks’ gestation much research remains to be done. 
It needs further examination of pregnant women for the evaluation of neo-
natal complications. It would be of great interest for practical obstetrics to 
develop neonatal possibilities for taking care of new born babies who were 
born in the term of 22-25 weeks’ gestation; special importance should be 
assigned to the problem of creating immunologically active components for 
amniotic membranes sealing in the case of their rupture. 
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