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The epidemiology and consequences of delivery 
by caesarean section for mother and child

In recent years, the worldwide percentage of deliveries 
by caesarean section has increased. However, this has only 
improved obstetric outcomes in low-income countries [1, 2]. 
Unfortunately, in Poland and other high-income countries, 
the rate of caesarean section, which is greater than 20%, is 
no longer associated with decreases in the perinatal mor-
tality of mothers and their offspring. Currently in Poland, 
43.85% of births are by caesarean section [3]. The increased 
number of caesarean sections may be associated with the 
development of perinatal medicine, and of diagnostics in 
particular, which can have an impact on the frequency of 
detecting foetal abnormalities. The results of randomised 
multicentre study carried out across various populations in 
the last two decades have indicated there is a greater risk 
to a child during vaginal delivery in cases of breech pres-
entation [4]. Also, among women with one prior caesarean, 
planned elective caesarean section compared with planned 
vaginal birth was associated with a lower risk of fetal and in-
fant death or serious infant outcome [5]. As a consequently, 
some national associations of obstetricians and gynecolo-
gists recommended the classification of pregnant women 

with these abnormalities for elective caesarean section. 
Epidemiological data from various populations indicate, 
however, that the main indications for caesarean section 
are still labour arrest and intrapartum fetal hypoxia [6, 7].

The development of anaesthesiology and the wide-
spread use of ductal anaesthesia for caesarean sections have 
both significantly reduced maternal mortality. However, 
compared with vaginal birth, a caesarean section still carries 
a ten-fold higher risk of labour haemorrhage and thrombo-
embolic complications, which are the leading causes of death 
in women related to delivery [8, 9]. Studies of the long-term 
effects have shown there is an increased risk of abnormal 
placental implantation, such as placenta praevia or pla-
centa accrete, with each subsequent caesarean section [10]. 
The number of laparotomies associated with caesarean 
sections also increase the risk of surgical complications 
during other surgical interventions in the abdominal cavity.

Recent scientific reports also indicate that delivery by 
caesarean section has negative effects for the child. Breathing 
disorders are more common in fetuses, even among those 
born before the end of the 39th week of pregnancy [11]. 
Caesarean delivery also has lifelong consequences associ-
ated with the colonisation of the newborn by the mother’s 
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skin flora rather than by the flora of the genital tract [12]. 
Epidemiological studies indicate that children born by cae-
sarean section have an increased risk of developing disor-
ders in the immune system, and are more likely to have 
allergies, asthma and type 1 diabetes [13, 14].

Considering the negative consequences of caesar-
ean sections for both mother and child, every effort should 
be made to reduce the percentage of caesarean sections, 
particularly among healthy primiparous women with un-
complicated pregnancies. The aim of the recommendations 
below is to determine, based on available research results, 
the optimum indications for caesarean delivery. It is also 
noted that, before a caesarean section can proceed, a preg-
nant woman must provide her informed consent. 

INDICATIONS FOR A CAESAREAN SECTION:
Indications for an intrapartum caesarean section 

—arrested labour
Classic studies from the 1970s indicated that active cer-

vical dilation occurs after reaching 4 cm [15]. A comparison 
of the lengths of spontaneous labour over the last 50 years 
has shown a significant extension of the first stage by an av-
erage of 2.6 hours in primiparous women and by two hours 
in multiparas [16]. This is related to, among others, more 
frequent use of labour induction and stimulation, as well as 
of epidural anaesthesia. The results of a retrospective study 
of over 62,000 spontaneously initiated and physiological 
deliveries between 2002 and 2008, conducted as part of 
the Consortium on Safe Labour project, indicated that the 
time needed to change the cervical dilation from 4 to 5 cm 
was up to six hours (95th percentile) and from 5 to 6 cm was 
three hours (95th percentile). Parity did not significantly 
affect the results obtained. Data analysis showed that the 
acceleration phase in active labour may not begin until 6 cm 
dilation (median: 1 cm about every 30 min) [16]. It should 
be noted that oxytocin augmentation was used in half of 
the patients and epidural anaesthesia in 80% of the women 
undergoing the study. 

Considering the results of research carried out in recent 
years, arrest of the first stage of labour should be recognised 
if at least 6 cm cervical dilation does not progress further 
during at least four hours of observation.

Along with the process of cervical dilation during deliv-
ery, the fetus’s presenting part descends to the birth canal. 
The median time for the fetal head to descend in relation 
to the interspinal line (on a scale from -3 to +3), to reach 
the next degree is under two hours, and less than one hour 
after crossing point 0 [17]. During active labour (> 6 cm 
dilation), the median is the interspinal line. The descent 
of the fetus’s presenting part took longer in primiparous 
women, and in cases of induced and stimulated births. The 
process of descent and rotation of the fetal head in the 

birth canal determines the length of the second period of 
delivery. However, the timing of second stage pushing ef-
forts (whether immediate or delay) did not affect the rate 
of spontaneous vaginal delivery [18]. The use of epidural 
anaesthesia may prolong the second stage of labour and 
increase the risk of operative vaginal delivery [19]. However, 
it was found that the use of anaesthesia before the active 
dilation phase (< 4 cm) had no impact on the percentage 
of operative deliveries [20].

Different dynamics and slower progress than those re-
ported above were recorded in cases of induced labour 
in both primiparous and multiparous women [21]. In ret-
rospective studies of induced labour, in which dilation at 
4 cm was the criterion indicating the active phase of labour, 
it was found that a prolonged latent phase was associated 
with higher percentages of caesarean delivery, and greater 
risks of haemorrhage and of amniotic inflammation [22, 23]. 
However, another study also suggests that continuation 
of the latent phase of labor for longer than 12 hours may 
provide patients with a reasonable chance of a vaginal de-
livery without the frequent occurrence of untoward health 
outcomes [23]. The cohort of women in that study continued 
to achieve a vaginal delivery in the majority of cases until 
18 hours had passed without entering the active phase of 
labor. Even after 18 hours of latent labor, a vaginal delivery 
was achieved in 32% of the cases.

Given the higher risk of complications during prolonged 
labour, sound medical reasons are the justification for la-
bour to be induced [24]. In order to increase the efficiency 
of inductions and shorten delivery times, pre-induction 
with prostaglandins or by mechanical methods should be 
considered [24]. If proper uterine contractile activity is not 
obtained, reclassification and postponement of the induc-
tion should be considered.

Recommendations: 
 9 Caesarean section should be performed if cervical dila-

tion of a minimum of 6 cm has not progressed during 
a minimum of four hours of observation during the 
active phase of the first stage of labour (Category C).

 9 Caesarean section should be performed if the fetal head 
does not descend or rotate for up to two hours during 
the second stage of labour, or up to three hours if edpi-
dural anaesthesia has been administered (Category C).

 9 In the case of an unsuccessful labour induction, and 
if the active phase of labour has not been achieved, 
despite the stimulation of contractile activity for more 
than 18 hours (a minimum of 6 cm dilation), re-qualifi-
cation should be undertaken to consider the postpone-
ment of induction or performance of caesarean section. 
Repeated ineffective labour induction is an indication 
for caesarean section (Category C).
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Indications for an intrapartum caesarean section 
– intrauterine fetal hypoxia

Life-threatening fetal destress can be cause by umbili-
cal cord prolapse, premature separation of the placenta, or 
rupture of the uterus. An abnormal fetal heart rate pattern 
is one of the most common indications for caesarean sec-
tion during delivery. Abnormal cardiotocography tracings 
characterised by persistent bradycardia (< 110 beats per 
minute), or the loss of baseline fetal heart rate variability with 
recurrent late decelerations or sinusoidal patterns are both 
associated with the occurrence of acidosis and may lead to 
encephalopathy and cerebral palsy [25, 26]. Resuscitation 
should then be undertaken, during which the position of 
the mother should be changed, the oxygen proportion of 
the air that she inhales should be increased, and hypoten-
sion and excessive uterine contractions should be stopped 
and reversed. The only possible assessment method that 
can exclude foetal acidosis is the analysis of capillary blood 
collected from the fetal scalp; however, this method is not 
widely recommended because of its invasiveness. An ab-
normal fetal heart rate pattern may be the result of rapid 
cervical dilation, tachysystole (> 5 contractions/10 minutes 
or contraction > 2 minutes, abnormal relaxation), or hypoten-
sion associated with epidural anaesthesia during delivery. 
Differential diagnosis should take account of the possibility 
of a premature separation of the placenta or uterine rupture. 

Recommendations: 
 9 Delivery should be completed immediately by caesar-

ean section in cases of (Category D):
 — umbilical cord prolapse,
 — suspected separation of the placenta,
 — suspected uterine rupture.

 9 Delivery should be completed by caesarean section in 
the case of an abnormal CTG record that persists despite 
the use of methods to improve the intrauterine wellbe-
ing of the fetus and when immediately vaginal delivery 
is not possible (Category D).

Non-cephalic fetal presentation
About 3–4% of fetuses are in breech presentation at 

term. The results of a randomised multicentre and prospec-
tive study conducted in the 1990s, including several centres 
in Poland, clearly indicated that spontaneous delivery in the 
case of a breech presentation is associated with an increased 
risk of child mortality and morbidity [4]. At the same time, 
in a meta-analysis of various retrospective studies, there 
were no significant differences found in maternal complica-
tions when comparing spontaneous vaginal delivery and 
planned caesarean section. In over 90% of cases, births were 
conducted by experienced obstetricians. The incidence of 
fetal and neonatal complications was not affected by the 

mother’s age and parity, gestational age, fetus size and 
the spontaneous initiation of labour. A planned caesar-
ean section in the case of a breech presentation improved 
the obstetric outcomes, especially in countries with low 
perinatal mortality [27, 28]. Numerous retrospective studies 
of various populations confirm the results obtained [29]. 
However, there are no data indicating the advantage of 
caesarean section over spontaneous deliveries in cases of 
breech presentation diagnosed during an advanced stage 
of labour. A caesarean may pose a greater risk of injury to 
a fetus in breech, particularly during the second stage of 
labour in multiparous women.

The results of a multicentre randomised trial Twin Birth 
Study and of retrospective cohort studies indicate that in 
twin pregnancies, delivery of the second fetus in a breech 
presentation does not significantly increase the risk of fetal 
complications [30, 31]. 

Similarly, cohort studies of foetal deliveries before the 
26th week of gestation do not indicate that caesarean sec-
tions significantly improve the survival of newborns [32, 33]. 
Caesarean sections in pregnancies before 26 weeks have 
been shown to be a risk factor for complications in subse-
quent pregnancies. Considering the risk to a mother’s health 
of caesarean delivery, spontaneous delivery seems to be 
reasonable in cases of breech presentation with prenatally 
diagnosed lethal defects.

The transverse lie position of a fetus during delivery is 
associated with a threat to the life of both the fetus and the 
mother and is an absolute indication for caesarean section.

In the case of the non-cephalic fetus presentation at 
term before the onset of labour, an attempted external 
cephalic version (ECV), is an alternative to caesarean de-
livery. A meta-analysis of eight randomised trials involving 
1,388 women showed that ECV reduced the risk of breech 
position during labour, increased the chances of spontane-
ous deliveries and reduced the number of caesarean deliver-
ies. [34]. External cephalic version did not significantly affect 
the neonatal outcome.

Recommendations: 
 9 Caesarean section should be performed in the case 

of a transverse lie position presentation of a live fetus 
(Category D).

 9 Caesarean section should be performed in the case 
of a breech presentation of a live fetus (Category A), 
except in the following cases, in which vaginal labour 
can be considered:

 — twin pregnancy with the second fetus in breech 
position fetus (Category A),

 — spontaneous preterm delivery before the 25th week 
of gestation (Category C),

 — lethal fetal defects (Category D), or
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 — diagnosis of breech position at an advanced stage 
of labour (Category D).

 9 In the case of a non-cephalic presentation of the fetus 
after the 37th week of gestation, in a single pregnancy, 
an attempted external cephalic version can be sug-
gested to a pregnant woman (Category B).

Multiple pregnancy

Delivery of more than two fetuses
After the 25th week of gestation, pregnancy with more 

than two fetuses is an indication for caesarean section. 
Spontaneous delivery is permissible in the case of the spon-
taneous onset of premature labour before the 25th week.

Twin delivery
Twin delivery is currently one of the greatest challeng-

es for modern obstetrics. Retrospective analyses indicate 
a higher risk of complications in vaginal delivery compared 
with elective caesarean delivery [35]. However, this indica-
tion is not confirmed by the recently published results of 
the multicentre randomised trial Twin Birth Study [30]. The 
2013 study comprised 2,804 women with twin pregnan-
cies who were between 32 and 39 weeks of gestation, and 
with whom the first fetus was in a cephalic presentation. 
There were no statistically significant differences in birth 
and neonatal complications between the study groups. All 
the deliveries took place in specialised centres providing in-
trapartum fetal monitoring and the possibility of immediate 
delivery by caesarean section. This Twin Birth Study showed 
that when proper care is provided, vaginal delivery in a twin 
pregnancy with the first fetus in a cephalic presentation is 
as safe as delivery by caesarean section.

Currently, there are three absolute indications for caesar-
ean section in a twin pregnancy: monoamniotic pregnancy, 
conjoined twins and non-vertex position of the first fetus [36]. 
In a breech presentation of the first fetus, fetuses may 
collide. Although this complication is extremely rare, it is 
associated with a 30–40% risk of fetal death [36]. However, 
a breech presentation of the second fetus is not a con-
traindication for vaginal delivery. In the antenatal period, it 
is difficult to clearly determine the location of the second 
fetus because in 20% of cases the position of the second 
fetus changes after the birth of the first twin [36]. In the 
Twin Birth Study, over 30% of the vaginal deliveries took 
place with a breech presentation of the second fetus [30]. 
In a small percentage of cases, external cephalic version 
was attempted, with a 42% success rate. Much better results 
were obtained by assisted vaginal breech delivery (95% were 
effective) [30]. The results of retrospective cohort studies of 
twin pregnancies indicate that there is a higher percentage 
of vaginal deliveries with breech presentation of the second 

fetus at the onset of labour compared with those where the 
second fetus changed from a cephalic to a breech presen-
tation during delivery (89% to 56%). In a meta-analysis of 
various retrospective studies, labour induction was shown 
to be one of the factors that increased the chance of vaginal 
delivery.

It is very important to monitor and manage the delivery 
of the second fetus in a vaginal twin delivery. Due to the ef-
fort of labour, maternal tachycardia may be misinterpreted 
as the heart rate of the fetus which is still in the uterus. It is ad-
visable to confirm the presence of the fetal heart rate, prefer-
ably by an ultrasound examination. Research indicates that 
there is a very low risk (4–5%) of caesarean delivery for the 
second fetus after a spontaneous birth of the first child [36]. 
The second fetus should be delivered by caesarean sec-
tion in the event of umbilical cord prolapse or premature 
separation of the placenta. External cephalic version can be 
attempted if the second fetus is in the transverse position 
before the amniotic fluid has leaked out. Conversely, the 
transverse position of the second fetus after the amniotic 
fluid has leaked out is an indication for caesarean section. 
Diagnosing bradycardia in the second fetus after the de-
livery of the first twin requires interventions aimed at the 
immediate delivery of the second fetus.

Additional factors should also be considered in the 
qualification of a pregnant woman in a twin pregnancy for 
delivery. In a monochorionic diamniotic pregnancy, due to 
vascular placenta anastomosis, a twin-to-twin transfusion 
syndrome (TTTS) may occur during labour. A monochori-
onic diamniotic pregnancy is thus a relative indication for 
caesarean section, particularly if TTTS is diagnosed dur-
ing pregnancy or the difference in estimated fetal weights 
exceeds 20%. The presence of a caesarean section scar is 
also assumed to be a relative indication for caesarean sec-
tion. Caesarean delivery of a twin pregnancy is also recom-
mended if there are other obstetric indications, of the type 
are not only typical of multiple pregnancies. 

Recommendations: 
 9 Caesarean section should be performed in pregnancy 

with more than two fetuses after 25 weeks of gestation 
(Category D).

 9 Caesarean section should be performed in the case of 
conjoined twins (Category D).

 9 Caesarean section should be performed in the case of 
a monochorionic monoamniotic twin pregnancy (Cat-
egory D).

 9 Caesarean section should be performed in a twin preg-
nancy in the case of a non-cephalic position of the first 
fetus (Category D).

 9 A twin pregnancy with the first fetus in vertex presenta-
tion is not an indication for caesarean section (Category A).
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 9 In the case of a monochorionic diamniotic twin preg-
nancy, caesarean section may be considered due to 
the risk of twin-to-twin transfusion syndrome (TTTS), in 
particular when the difference between the estimated 
fetus weights is above 20%, and in cases of TTTS being 
recognized during pregnancy (Category D).

 9 In a twin pregnancy, caesarean section may be considered 
in cases of postoperative uterine scarring (Category D).

 9 Caesarean section after spontaneous delivery of the 
first fetus should be performed in the following cases 
(Category D):
•	 umbilical cord prolapse in the second fetus,
•	 premature separation of the placenta,
•	 transverse position of the second fetus,
•	 life threatening symptoms in the second fetus.

 9 In the case of a breech presentation of the second fetus, 
assisted vaginal breech delivery should be performed 
after delivery of the first twin (Category A).

 9 In the case of a transverse position of the second fetus 
after delivery of the first twin, external cephalic version 
may be considered when the amniotic fluid has not 
leaked out (Category C).

Abnormal fetal growth 
Fetal hypotrophy 

If the fetal weight is too small for gestational age (SGA), 
identifying the cause of the fetal hypotrophy is of fundamen-
tal importance for the choice of the childbirth route. A small 
fetal weight is not in itself an indication for caesarean section. 
If SGA is a result of family/genetic causes, the pregnancy 
should be treated as normal. If intrauterine fetal growth 
restriction (IUGR) is caused by placental insufficiency (prema-
ture aging, hematoma, or partial separation) or by insufficient 
blood supply to the placental site (hypertension, connective 
tissue disease, thrombophilia), caesarean section should be 
chosen, if there are even small signs of fetal hypoxia [37, 38]. 
In this latter situation, it can be suspected that there is acute 
hypoxia overlapping with chronic placental insufficiency.

Fetal macrosomia
Excessive fetal growth is usually considered in two cat-

egories:
1. A fetus with a weight above the 90th percentile for ges-

tational age is considered large for gestational age (LGA).
2. Fetal macrosomia occurs when the expected fetus 

weight exceeds 4000 g or 4500 g depending on the 
source, regardless of gestational age.
Analyses of retrospective cohort studies indicate an in-

creased risk of birth and neonatal complications in cases 
of fetal weight above 4000 g [39]. An additional threat to 
the mother’s health was found during births of newborns 
weighing over 4500 g. Moreover, an abrupt increase in the 

risk of complications and increased perinatal mortality was 
noted in cases of fetuses whose birth weight exceeded 
5000 g. Unfortunately, both clinical methods and ultra-
sound measurements are characterised by low sensitivity 
and specificity in the prediction of fetal macrosomia [40]. The 
evaluation of various ultrasound parameters in determin-
ing the risk of shoulder dystocia in recent years has shown 
that an ultrasound-estimated fetal weight above 4000 g 
and/or the difference between the abdominal diameter 
and biparietal diameter of greater than 2.6 cm are both as-
sociated with an increased risk of shoulder dystocia. Cohort 
studies indicate an increased risk of complications in cases 
of fetal macrosomia particularly in pregnancies complicated 
by diabetes [41]. Elective caesarean sections in pregnant 
women with diabetes in cases of an ultrasound-estimated 
fetal weight above 4250 g contributed to a reduction in the 
incidence of shoulder dystocia compared with historical 
data from the period preceding the intervention.

At the moment, we do not have any results from ran-
domised studies that would assess the effectiveness of 
an elective caesarean section in reducing the risk of labour 
complications in cases of an ultrasound-estimated high 
fetal weight.

Shoulder dystocia may also occur in cases of eutrophic 
fetuses. The occurrence of shoulder dystocia in the obstetric 
history is associated with a high risk of recurrence of this com-
plication during the next delivery. Therefore, if the estimated 
fetal weight is comparable with, or higher, than the previous 
fetal weight, caesarean delivery should be considered.

Excessive fetal weight is one of the risk factors for uterine 
rupture during delivery in pregnant women after a previous 
caesarean delivery and in such cases a caesarean section 
should again be considered. 

Recommendations: 
 9 Intrauterine growth restriction (IUGR) in cases of symp-

toms of placental insufficiency, particularly in preterm 
pregnancies, is an indication for caesarean delivery (Cat-
egory D). The timing of the caesarean section should 
depend on gestational age and the severity of the ab-
normalities.

 9 Fetal hypotrophy without signs of placental insufficiency 
is not an indication for caesarean section (Category C).

 9 An expected fetal weight amounting to or exceeding 
4250 g in pregnant women with diabetes is an indication 
for delivery by caesarean section (Category C).

 9 An expected fetus weight amounting to or exceeding 
4500 g is an indication for delivery by caesarean delivery 
(Category D).

 9 A post-caesarean uterine scar with an expected fetal 
weight amounting to or exceeding 4000 g is an indica-
tion for another caesarean section (Category D).
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 9 In the case of shoulder dystocia during a previous deliv-
ery, caesarean delivery in the current pregnancy should 
be considered if the estimated fetal weight is compa-
rable with, or higher, than the previous fetal weight 
(Category D).

Congenital anomalies 
Most prenatally diagnosed structural developmental 

anomalies of the fetus, and chromosomal aberrations, are not 
indications for caesarean section. Lethal structural anomalies 
and trisomy 13 and 18 should, in fact, constitute a contrain-
dication for caesarean delivery for fetal indications.

Caesarean delivery due to prenatal diagnosed develop-
mental defects in the fetus may be justified in cases where:
1. there is a high improbability of spontaneous delivery;
2. there are reduced chances of successful postnatal treat-

ment because of spontaneous vaginal delivery, includ-
ing organisational reasons in exceptional cases; or

3. the woman has an unfavourable cervix or there is inef-
fective induction of labour.
Examples of developmental defects that may constitute 

an obstacle to delivery are advanced hydrocephalus and 
large tumours, such as sacrococcygeal teratoma [42]. Vaginal 
delivery can reduce the chances of successful postnatal treat-
ment in cerebrovascular malformation, myelomeningocele, 
encephalocele, gastroschisis and omphalocele [42, 43]. The 
rationale for caesarean section is the risk of damage to the 
lesion and contamination by the vaginal flora that increases 
the risk of infectious complications. Caesarean section should 
also be performed in pregnancies in which there is a need to 
intubate the child before closing the fetal-placental circula-
tion (EXIT procedure), e.g., in cases of neck tumours [44].

Prenatal intrauterine correction of fetal defects with the 
opening of the uterine muscle is an indication for caesar-
ean delivery due to the risk of uterine rupture.

In exceptional cases, the decision to perform a caesar-
ean section in a pregnancy with fetal malformation can be 
made for organisational reasons. Such cases include condi-
tions in which immediate surgical correction or cardio-sur-
gical intervention may be necessary. 

Recommendations: 
 9 Caesarean section should be performed in cases of pre-

natally diagnosed fetal malformation if the abnormality 
can be a labour obstacle and if spontaneous delivery 
can reduce the chances of effective postnatal treatment 
(Category D).

 9 Caesarean section should be performed if there is an in-
trauterine fetal treatment procedure requiring uterine 
opening (Category D).

 9 Fetoscopic surgery is not an indication for caesarean sec-
tion (Category D).

Preterm delivery
In the situation of spontaneous preterm labour, the 

benefits from delivery by caesarean section for the newborn 
and mother have not been found when the fetus is in vertex 
position and its weight corresponds to gestational age. 
Premature caesarean delivery should be performed only at 
the occurrence of additional indications related to a threat 
to maternal or fetal life.

A meta-analysis of studies on the impact of the delivery 
route on the incidence of complications in preterm infants 
(central nervous system haemorrhage, respiratory distress 
syndrome, necrotising enterocolitis and septicaemia) did 
not show beneficial effect for caesarean section [45]. In some 
of the studies, the mortality rate of neonates born via caesar-
ean section was even twice as high as after vaginal delivery.

However, in cases of prematurely born fetuses with re-
stricted intrauterine growth, a caesarean section increases 
the chance of survival and reduces morbidity [46]. Studies 
have also shown that there is also a higher risk of intrapar-
tum hypoxia, umbilical cord prolapse, respiratory disorders 
and intraventricular haemorrhage in fetuses after a breech 
presentation vaginal delivery [47].

Recommendations: 
 9 Spontaneous preterm labour should be ended by cae-

sarean section in cases of fetal breech presentation in 
pregnancy after 25 weeks of gestation. (Category A).

 9 Symptoms of fetal asphyxia during spontaneous preterm 
labour should be an indication for caesarean section 
in pregnancy after 25 weeks of gestation (Category C).

Abnormal placental implantation
Abnormal placental implantation is recognised when 

the villi of the placenta attach to the uterine muscle; in 
extreme situations, they can invade into the peritoneum or 
bladder wall. Abnormal placental implantation may apply 
to all its locations in the uterine cavity (most often in the 
lower segment in patients with a history of caesarean sec-
tion) [48]. The three types differ according to the depth of 
the penetration of the villi:

 — placenta accreta, where the villi penetrate the de-
cidua basalis;

 — placenta increta, where the villi penetrate the uter-
ine muscle; and 

 — placenta percreta where the villi penetrate the 
neighbouring organs (usually the peritoneum 
and/or the bladder).

In clinical diagnostics, abnormal placental implantation 
is diagnosed using the imaging techniques of ultrasonogra-
phy (USG), Doppler examination, and magnetic resonance 
imaging (MRI); and suspected placenta percreta is detected 
using cystoscopy [49]. While USG is the basic examination, 
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MRI provides additional information if the placenta is at-
tached to the back wall of the uterus. A final diagnosis can be 
obtained through histopathological examination (after hys-
terectomy or after removal of a part of the uterine muscle).

The optimal period for delivery in pregnancies that are 
complicated by abnormal placental implantation is from 
the 34th to the 37th week of gestation because delivery at 
this time significantly reduces the risk of haemorrhage [50]. 
The decision about when to end the pregnancy should be 
taken by considering the general condition of the pregnant 
woman. Pregnancy should be completed with an elective 
caesarean section as this allows measures to be taken to re-
duce the risk for the mother and fetus. In their study, Silvera 
et al. showed that the risk of fetal immaturity (after proper 
respiratory system preparation) is relatively small after the 
34th week of gestation, while the risk of heavy haemorrhage 
increases significantly after the 36th week of gestation [51].

Suspected placenta accreta that has been confirmed 
intraoperatively is an indication for caesarean hysterec-
tomy [52]. In specialised maternity centres, this conserva-
tive procedure is permitted in cases where patients wish 
to maintain the possibility of further reproduction [53, 54]. 
The procedure involves a caesarean section with the un-
separated placenta being left in the uterine cavity. Subse-
quently, the placenta is usually delivered after a few weeks or 
months. The decision for this conservative treatment should 
be taken upon discussions with the patient who intends to 
maintain the possibility of further reproduction (for such 
reasons as the lack of a child, or uncertainty about the fate 
of the newborn baby from the current pregnancy), and if her 
health condition allows this option. The available literature 
suggests that the chance of maintaining the uterus varies 
between 40 and 60%, provided that a pregnant woman is 
properly assessed and prepared for this type of procedure.

Recommendations: 
 9 Abnormal placement of the placenta – placenta praevia 

is an indication for caesarean section (Category D).
 9 Suspected abnormal placental implantation in the form 

of placenta accreta may be an indication for caesar-
ean hysterectomy (Category D).

 9 In selected cases of extensive invasion of the uterine 
muscle by the placenta villi, if the patient wants to pre-
serve the possibility of reproduction, caesarean section 
and the subsequent leaving of the unseparated placenta 
in the uterine cavity may be considered (Category C).

Danger to a mother’s health and life
Sudden cardiac arrest

Epidemiological data from the United States shows that 
sudden cardiac arrest was observed in 1:12,000 cases of preg-
nant women admitted for delivery [55]. Unfortunately, due to 

changes in the circulatory system during pregnancy, haemo-
dynamic disorders associated with cardiac arrest progress 
quickly, and resuscitation is difficult. The biggest problem is 
the pressure on the aorta and the inferior vena cava by the 
enlarged uterus. A left-lateral tilt position reduces the effective-
ness of heart massage. In a statement published in 2015, the 
American Heart Association recommended the use of manual 
uterine displacement to the left side during the resuscitation 
of pregnant women [55]. In an advanced pregnancy, however, 
such treatment is insufficient, and experts recommend im-
mediate caesarean delivery if the uterine bottom reaches the 
navel or above. Emptying the uterus increases the possibility 
of resuscitation. The US review of all the descriptions of caesar-
ean sections performed after sudden cardiac arrest, published 
prior to 2010, shows that 19 out of 60 women (31.7%) survived 
and in no case did the procedure worsen the prognosis [55].

A caesarean section should be started as soon as five 
minutes after resuscitation begins in the place where help is 
provided without moving the pregnant woman. Shortening 
the time between cardiac arrest in the mother and the ex-
traction of the fetus reduces the risk of neurological damage 
to the fetus. However, even in a situation where there are no 
signs of fetal life, a caesarean section should be performed 
immediately. Due to the urgency of the procedure, it is pos-
sible to use minimal asepsis and tools. A midline incision is 
preferable, but if the operator feels more experienced in 
a Pfannenstiel incision, this can be performed. The uterus 
and the abdominal wall should be stitched in a typical man-
ner. If the woman’s circulation is restored, using antibiotics 
and oxytocin should be considered after the caesarean sec-
tion. When using oxytocin, special care should be taken as 
it may contribute to another cardiac arrest.

Pre-eclampsia
Delivery is the only effective way to treat pre-eclampsia. 

After the 37th week of gestation, the decision to deliver 
should be made regardless of the severity of pre-eclampsia; 
and before the 37th week of pregnancy, the decision de-
pends on the condition of the pregnant woman and the 
fetus. After the 34th week of gestation, it is possible to 
induce labour, while ensuring intensive supervision of the 
mother and fetus. Induction of labour should not last longer 
than 4 to 8 hours and if labour fails to progress, caesar-
ean section should be performed. Caesarean delivery should 
be considered before the 34th week of gestation. While no 
advantage has been observed for caesarean delivery over 
induced labour, however, the latter is more often ineffective, 
particularly before the 28th week of pregnancy.

Eclampsia
In the case of eclampsia, it is recommended to end the 

pregnancy by caesarean section regardless of its severity. 
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The exception is that vaginal delivery is possible only if the 
condition of the mother and fetus is stable and fast delivery 
is possible.

HELLP
The HELLP syndrome may have a fulminant course, with 

unpredictable consequences for both mother and child. 
Most patients with this diagnosis are eligible for ending the 
pregnancy immediately after diagnosis. This especially ap-
plies to pregnant women after the 34th week of pregnancy, 
either in a severe general condition, or with signs of fetal 
distress. There have been no randomised studies comparing 
vaginal delivery and caesarean section for maternal and fetal 
outcomes. In most cases, the HELLP syndrome is an indication 
for caesarean delivery. Attempting vaginal delivery can only 
be considered in pregnant women after the 34th week of 
pregnancy, when they are in good general condition, with 
confirmed fetal wellbeing, and with a favourable cervix.

Caesarean section in patients with HELLP is a high-risk 
procedure. The strict rules governing this surgical proce-
dure must be remembered. During surgery, the peritoneum 
should not be closed, palpable liver assessment should be 
performed, and the tube should be left in the abdominal 
cavity and in the subcutaneous tissue.

The above-mentioned forms of hypertension that com-
plicate pregnancy are always associated with the risk of 
premature separation of the placenta. The occurrence of 
this complication is an indication for immediate delivery 
by caesarean section.

Recommendations: 
 9 Sudden cardiac arrest in a pregnant woman and her 

resuscitation are an indication for an immediate cae-
sarean section if the bottom of the uterus reaches the 
navel or above, and also in the case of fetal heart failure 
(Category D).

 9 Eclampsia is an indication for caesarean section un-
less there are conditions for immediate vaginal delivery 
(Category D).

 9 Premature separation of the placenta is an indication for 
immediate caesarean delivery unless there are condi-

tions for immediate vaginal delivery (Category D).

Non-obstetric indications for caesarean section
The percentage of caesarean sections for non-obstet-

ric indications has increased in recent years. Such indica-
tions should be determined individually for each pregnant 
woman by an interdisciplinary team. This should be pre-
ceded by an in-depth assessment of the patient’s diagnostic 
and treatment process, both before and during pregnancy. 
Consultation with a specialist in another area should as-
sess the risk of the vaginal route of delivery, especially the 

Valsalva manoeuvre during pushing, and also the safety 
of epidural anaesthesia. The final decision on the path of 
delivery should always be taken by an obstetrician based 
on assessment of the current clinical situation.

Cardiac indications
Delivery in pregnant women with cardiac diseases 

should be carried out in such a way as to minimise cardio-
vascular stress, which can be achieved by applying regional 
anaesthesia during delivery. Caesarean section in these 
patients is associated with a greater risk of stress than spon-
taneous delivery.

Caesarean delivery is therefore only recommended for 
pregnant women with Marfan syndrome and an aortic root 
dilatation of > 45 mm, and in cases of advanced cardiac 
insufficiency (III and IV NYHA grades) [56].

Pulmonary indications
Pulmonary indications may occur during pregnancy or 

delivery. They are diagnosed using blood gas analysis and 
assessment of the degree of respiratory failure manifested 
by hyperventilation accompanied by hypocapnia, saturation 
drop and pH disturbances.

Orthopaedic indications
Obstetric obstacles caused by pelvic pathology that 

prevent a vaginal delivery are an indication for caesar-
ean section.

Pregnant women with a history of pelvic trauma belong 
to a group of patients for whom the method of completing 
pregnancy requires careful consideration. Recently, ortho-
paedic surgical techniques have allowed an increasingly 
better reproduction of pelvic dimensions and shapes. How-
ever, caesarean sections should be performed in patients 
with a postoperative narrowing of the pelvic dimensions.

Neurological indications
Epilepsy is the most common neurological pathology in 

pregnancy. By itself, it is not an indication for caesarean sec-
tion and most women with good disease control can have 
a vaginal delivery. Only a small number of pregnant women 
who have recurrent and prolonged seizures during preg-
nancy and who are at a high risk of developing an epileptic 
state may be eligible for an elective caesarean section [57].

Cerebral aneurysm diagnosed in a pregnant patient is 
an indication for caesarean section. The most common com-
plication of this pathology is a subarachnoid haemorrhage 
(SAH). This is an emergency medical condition requiring 
immediate neurosurgical and obstetric intervention.

Elective caesarean section is recommended in most 
patients with primary brain tumours to minimise the risk 
of increased intracranial pressure (ICP) associated with the 
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risk of subsequent intussusception. Decisions should be 
made on a case-by-case basis considering assessment of 
the mother’s neurological status along with an assessment 
of the fetal status and gestational age.

Ophthalmic indications
As diagnostics and treatment progress, the range of 

indications for caesarean section for ophthalmic reasons 
has been revised significantly. At present, indications for 
caesarean section due to a high risk of ocular complications 
related to childbirth are as follows [58]:

 — proliferative diabetic retinopathy,
 — myopia with subretinal neovascularisation,
 — advanced glaucoma with advanced defects in the 

field of view,
 — advanced or acute keratoconus,
 — postoperative conditions of the eyeball,
 — sudden ophthalmologic conditions,
 — cortical blindness and serous retinal detachment 

during eclampsia.

Psychiatric indications
Two groups of determinants of psychiatric indications 

for caesarean section can be distinguished [59].
The first group of indications concerns pregnant women 

with a positive history of mental disorders, or pregnant 
women whose behaviour has changed during pregnancy 
or in the period directly preceding the delivery as the result 
of a mental illness. These factors may raise doubts regarding 
the likely cooperation of these patients during delivery. In 
the case of severe psychiatric disorders (psychotic disorders, 
affective disorders, and deep anxiety disorders) delivery by 
caesarean section may improve the control of labour and 
prevent the development of perinatal complications result-
ing from any exacerbation of psychological symptoms in 
the perinatal period.

The second group of indications concerns the presence 
of strong anxiety before childbirth (tocophobia), anxiety 
reflecting the presence of other types of anxiety disorders, or 
anxiety occurring in the course of depressive disorders. Any 
pregnant woman reporting symptoms of anxiety before 
childbirth should be able to discuss all the medical condi-
tions of spontaneous delivery and caesarean section and 
consult with a mental health specialist. Caesarean section 
should be considered if a pregnant woman with the symp-
toms of tocophobia still does not want to deliver spontane-
ously after completing psychoeducational interventions.

Oncological indications
The most common cancers diagnosed in pregnant wom-

en include breast cancer and cervical cancer (approximately 
50% of all cancers during pregnancy) [60].

Breast cancer
Most patients diagnosed with breast cancer during 

pregnancy can have a spontaneous vaginal delivery or de-
livery following induced labour at term. However, it should 
be remembered that regardless of the delivery route, child-
birth should take place at least 2 to 3 weeks after the last 
chemotherapy due to the time needed for regeneration 
of the bone marrow’s haematopoietic function [61]. The 
percentage of caesarean sections is slightly higher in preg-
nant women with a history of breast cancer. The decision 
on the operative completion of pregnancy should be made 
individually for each patient by an interdisciplinary team 
composed of an obstetrician, a surgical oncologist and 
an oncologist [61].

Cervical cancer
The treatment of cervical cancer patients during preg-

nancy depends on the stage of the cancer, gestational age 
and the patient’s decision. Diagnosis of cancer in the third 
trimester of pregnancy is an indication for caesarean section 
followed by standard treatment [62].

Pheochromocytoma
The diagnosis of this rare adrenal medulla tumour 

in pregnancy is an indication for caesarean section to 
minimise catecholamine release during spontaneous la-
bour [63].

Neoplasms of other organs/systems
The decision on how to complete pregnancy should be 

made individually for each patient, depending on the clinical 
stage of the cancer, the patient’s condition and gestational 
age, in cooperation with specialists in the field appropriate 
for the given cancer [60].

Infectious indications

Herpes virus (HSV)
Primary infection during pregnancy

Diagnosis of primary HSV infection in the first and 
second trimester up to 27 + 6 weeks of pregnancy is not 
an indication for an elective caesarean section if delivery 
occurs more than six weeks after infection. The diagnosis of 
primary infection in the third trimester after the 28th week of 
pregnancy is an indication for an elective caesarean section 
due to a high risk of vertical transmission.

Secondary infection during pregnancy
Secondary infection in pregnancy is not an indication for 

an elective caesarean section [64]. However, if changes occur 
at the time of labour, caesarean delivery can be considered 
after informing the pregnant woman about the low risk of 
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vertical transmission versus the risk of caesarean section 
and future pregnancies.

Chickenpox virus
The method of completing pregnancy in a patient with 

chickenpox should be determined individually, after con-
sultation with a doctor of infectious diseases. It should be 
remembered that delivery, regardless of the route, should be 
planned (if possible) within seven days from the diagnosis 
of infection due to the reduction of the risk of transmission 
to the newborn and of maternal complications.

Genital warts
Caesarean section should be performed only in the 

case of the diagnosis of giant condylomata, which may be 
an obstacle to delivery.

Human immunodeficiency virus (HIV)
Elective caesarean section should be performed in pa-

tients with a viral load > = 400 copies of HIV RNA at 36 weeks 
of gestation [65].

Planned caesarean section should be considered in 
pregnant women with a viral load of 50–399 copies of HIV 
RNA at 36 weeks of pregnancy.

Vaginal delivery may be considered in pregnant women 
with a viral load < 50 copies of HIV RNA at 36 weeks of 
pregnancy and in the absence of obstetric complications.

Recommendations: 
 9 Non-obstetric indications for caesarean section should 

be determined individually for each pregnant woman by 
an interdisciplinary team. The final decision on the path of 
delivery is always taken by an obstetrician, based on con-
sideration of the current clinical situation (Category D).

Vaginal birth after caesarean section (VBAC)
In recent years, there has been an increase in the per-

centage of pregnant women who have had a previous 
caesarean section. The results of recent studies indicate 
that there is an increased risk of perinatal complications 
in women attempting vaginal delivery after previous ce-
sarean section [5]. However vaginal birth after caesar-
ean (VBAC) with success rates between 60 and 80% is 
characterised by the smallest risk of complications [66]. 
Unfortunately, when comparing caesarean sections arising 
from the necessity to end attempted childbirth with elec-
tive caesarean sections, the percentage of complications is 
significantly higher in the former than in the latter. When 
planning delivery in a pregnant woman after a previous 
caesarean section, risk factors for failure and the conditions 
for spontaneous delivery after caesarean section should 
be considered.

An elective caesarean section should be considered 
if the following factors that increase the risk of scar de-
hiscence are observed in pregnant women after previous 
caesarean section:
1. suspected fetal macrosomia (estimated foetal weight 

above 4000 g),
2. multiple pregnancy,
3. breech or transverse position of the fetus,
4. previous classic caesarean incision or other transfundal 

uterine surgery,
5. more than one previous caesarean section,
6.  uterine rupture or third- or fourth-degree perineal tear 

in the obstetric history,
7. caesarean scar defect — documented on USG TV before 

pregnancy (thickness of the myometrium in the area of 
the scar < 2 mm),

8. placenta praevia or vasa praevia,
9. previous caesarean section before 30 weeks of pregnancy,
10. short time elapsed since previous caesarean section 

— less than 12 months,
11. previous caesarean section due to a failure to progress,
12. perinatal injury of a child in a previous pregnancy,
13. shoulder dystocia at comparable or higher estimated 

fetal body weight,
14. lack of spontaneous initiation of delivery after 40 weeks 

of pregnancy if the pregnant woman does not consent 
to labour pre-induction and/or induction.

If there are no additional complications of pregnancy, 
elective caesarean section should be planned:

 — in a single pregnancy after 39 weeks of pregnancy,
 — in a dichorionic twin pregnancy after 37 weeks of 

pregnancy,
 — in a monochorionic diamniotic twin pregnancy after 

36 weeks of pregnancy,
 — in a monoamniotic twin pregnancy after 32 weeks 

of pregnancy,
 — in a triplet pregnancy after 32 weeks of pregnancy,
 — in cases of previous classic caesarean incision or 

other transfundal uterine surgery after classic cae-
sarean section after 36 weeks of pregnancy,

 — in a pregnant woman after more than two caesar-
ean sections after 36 weeks of pregnancy,

 — in a pregnant woman with placenta praevia or vasa 
praevia after 34 weeks of pregnancy.

Patient consent for vaginal delivery after a previous 
caesarean section is not required in the case of spontaneous 
initiation of labour and in the absence of factors increas-
ing the risk of scar dehiscence. Spontaneous delivery after 
a previous caesarean section, requires increased supervision 
of the pregnant woman due to the risk of uterine rupture 
in the post-caesarean scar. Symptoms associated with scar 
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dehiscence are shown in Table 1. It should be emphasised 
that the most common early signs of uterine rupture are 
fetal cardiac abnormalities in cardiotocography, particularly 
persistent late and variable decelerations and bradycardia. 
For these reasons, continuous electronic monitoring of the 
fetal heart rate is mandatory during spontaneous deliv-
ery after a previous caesarean section. Post-caesarean scar 
dehiscence can occur suddenly, without any predicting 
symptoms. Suspected uterine rupture after a previous cae-
sarean section is an indication for immediate laparotomy.

During delivery, oxytocin can be administered to support 
contractile function because, in contrast to induced labour, 
the majority of studies did not show a relationship between 
the administration of oxytocin and any increased risk of uter-
ine rupture [67, 68]. The use of oxytocin, however, requires 
the documentation of indications for its administration.

Epidural anaesthesia can also be performed during labour. 
The results of recent studies do not indicate that the use of epi-
dural anaesthesia reduces the chance of spontaneous delivery 
after a previous caesarean delivery [66]. One should not be 
afraid of the masked symptoms of uterine rupture because, as 
presented above, the most common manifestation of uterine 
rupture is fetal heart failure in cardiotocography. However, 

careful attention must be paid if a pregnant woman with 
epidural anaesthesia reports intensifying pain and the neces-
sity of an increased dosage of analgesics because this may be 
an indication of the threat of uterine rupture.

Spontaneous labour pre-induction and 
induction after a previous caesarean section
Spontaneous labour pre-induction and induction 

can be performed in pregnant women after a previous 
caesarean section that was performed for maternal or 
foetal indications. However, pregnant women should 
be informed about the increased risk of uterine rupture 
and the increased risk of having an urgent caesarean de-
livery. The smallest, approximately 1.5-fold, increase in 
risk occurs when using mechanical methods of labour 
pre-induction/induction, such as Foley catheter place-
ment [69]. An approximately twofold increase in risk 
is associated with the use of oxytocin [66]. It has been 
observed that the risk of uterine rupture is higher when 
using high doses of oxytocin and therefore this method 
should be used with caution. The use of prostaglandins 
is contraindicated because it is associated with the high-
est (more than three-fold) risk of uterine rupture [70]. 

Table 1. Symptoms associated with rupture of the uterine scar after 
a caesarean section

Symptoms associated with rupture of the uterine scar after 
a caesarean section

— abnormal CTG record 
— acute abdominal pain, also between contractions 
— abnormal relaxation of the uterus between contractions 
— pain and tension around the scar after a previous 
caesarean section 
— sudden disappearance of the uterine contractile function 
— retraction of the presenting part of the fetus during internal 
examination 
— uterine bleeding 
— haematuria 
— pronounced anxiety of the patient 
— tachycardia, hypotonia, maternity shock 
— changes in the contour of the pregnant woman’s belly 
— inability to record the fetal heart rate 

Table 2. Postpartum anticoagulant prophylaxis

Long-term postpartum anticoagulant prophylaxis (6−8 weeks)
— use of anticoagulant prophylaxis during pregnancy
— episode of venous thromboembolism

Short-term postpartum anticoagulant prophylaxis (2−7 days)
— delivery by caesarean section
— asymptomatic thrombophilia
— BMI > 40
— occurrence of at least two risk factors

•	 age > 35 years
•	 BMI > 30
•	 multiparity > 3
•	 elective caesarean section
•	 large varicose veins
•	 smoking
•	 generalised infection
•	 longer immobilisation or limited mobility
•	 pre-eclampsia
•	 extended delivery > 24 h
•	 postpartum treatments

Table 3. Strength of recommendations

Strength of recommendations

Level A — recommendations are based on evidence obtained from randomized, controlled trials

Level B — recommendations are based on evidence obtained from controlled trials without randomization

Level C— recommendations are based on evidence obtained from cohort or case–control analytic studies and from multiple time series with or 
without the intervention

Level D — recommendations are based on expert committee reports or opinions or clinical experience of respected authorities
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Recommendations: 
1. If there are certain factors that increase the risk of scar 

dehiscence in pregnant women after a previous cae-
sarean section, and in the case of an eventful obstetric 
history and failure to deliver vaginally, an elective cae-
sarean section should be considered.

2. In the case of spontaneous initiation of labour in a preg-
nant woman after a previous caesarean section and in 
the absence of specific risk factors, patient consent for 
vaginal delivery is not required.

3. Labour after a previous caesarean section requires in-
creased supervision of the pregnant woman due to the 
risk of uterine rupture in the post-caesarean scar.

4. During labour, continuous electronic monitoring of fetal 
heart activity is mandatory in pregnant women after 
a previous caesarean section.

5. Suspected uterine rupture after a previous caesar-
ean section is an indication for immediate laparotomy.

6. Oxytocin can be used to support contractile function 
during labour in pregnant women after a previous cae-
sarean section.

7. During vaginal delivery, epidural anaesthesia can be used 
in pregnant women after a previous caesarean section. 

8. Labour pre-induction and induction can be performed 
in pregnant women after a previous caesarean section 
for maternal or fetal indications.

9. The use of prostaglandins is contraindicated in labour 
pre-induction and induction in pregnant women after 
a previous caesarean section.

10. There is no obligation to manually check the continu-
ity of the scar after a vaginal delivery in women with 

a previous caesarean section.

General recommendations for a caesarean 
section 

All pregnant women undergoing a caesarean section 
should be treated with antibiotics prior to the procedure. 
The recommended time of administration depends on the 
type of antibiotic. In the case of penicillins and cephalo-
sporins, this should be between 30 and 10 minutes before 
the skin incision.

The uterine muscle should be incised transversely in the 
lower section, with its extension upwards on one or both 
sides. Under these conditions, the incision shape resembles 
the letter U or part of it. In extreme situations, in the absence 
of the lower section development, classical incision of the 
uterine muscle should be considered.

Instrumental control of the uterine cavity after the pla-
centa assessment is not obligatory.

The dilation of the cervical canal during caesarean sec-
tion depends on the individual obstetric situation.

Anticoagulant prophylaxis after a caesarean 
section

Caesarean delivery may be associated with an in-
creased risk of venous thromboembolism. In cases of 
elective caesarean section in women without additional 
risk factors, the right choice is hydration and early ac-
tivation. Caesarean section for emergency indications, 
as well as the presence of risk factors (Tab. 2) is an in-
dication for use of low molecular weight heparins after 
caesarean section.
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