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ABSTRACT

Objectives: The purpose of this study was to determine the risk factors for caesarean sections in the second stage of labour
after a previous caesarean section among women who underwent trial of labour (TOL).

Material and methods: From a total of 639 women who experienced one caesarean section, 456 women were quali-
fied for TOL. From this group, 105 women were subjected to a caesarean section in the first stage of labour and another
351 women reached the second stage of labour. From the latter group, 309 women delivered naturally and 42 were sub-
jected to a caesarean section.

Results: Risk factors for the necessity of performing a caesarean section in the second stage of labour after a previous
caesarean section was the weight gain during pregnancy (OR = 1.07), the height of fundus uteri (OR = 1.25) before delivery,
and the estimated foetal weight (OR = 1.01), a past delivery of a child with a birth weight exceeding 4.000 g (OR = 2.14), the
presence of pre-gestational diabetes (OR = 15.4) and gestational diabetes (OR = 2.22), necessity of applying a delivery induc-
tion (OR = 2.52), stimulation of uterine activity during delivery (OR = 2.43) and application of epidural analgesia (OR = 4.04).
Afactor reducing the risk of a caesarean section in the second stage was a vaginal delivery in a woman’s history (OR=0.21).

Conclusions: Women should be encouraged to deliver naturally after a previous caesarean section, especially when their

history includes a vaginal delivery and if there is no need for labour induction.
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INTRODUCTION

For the last few decades, the number of caesarean sec-
tions has been growing consistently, up to 32.7% in the
USA, 22.0% in Great Britain, 37.4% in Italy, and 41.3% in
Brazil in 2013 [1, 2]. In Poland, over 1/3 of deliveries result
in a caesarean section [3].

A reason for this seems to be a liberalization of indica-
tions for a caesarean section, along with the gradually de-
creasing risk of complications during such a surgery. A rule
that has been valid since the 1970s,“caesarean section once,
caesarean section always", is no longer enforced. However, it
should be accepted that managing a vaginal delivery after
a caesarean section requires considerable experience from
an obstetrician, and an appropriate qualification for a natural
delivery is the key to success [4].

The percentage of women qualified for a trial of labour
(TOL), for whom there is a necessity of performing another
caesarean section in the second stage of delivery is relatively
high. Caesarean sections performed at full dilatation are
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technically difficult procedures and trigger an increased risk
of complications for a mother and foetus [5, 6].

Objectives
The purpose of this study was to determine the risk
factors for caesarean sections in the second stage of labour
after a previous caesarean section among women who un-
derwent a trial of vaginal delivery.

MATERIAL AND METHODS

Analyses were performed among women delivering
in the 2nd Department of Obstetrics and Gynaecology of
the Medical University of Warsaw over a three-year period.
Risk factors were searched within a group of patients who
had already undergone one caesarean section, qualified for
a natural delivery and reached full cervical dilation.

Within this period, 742 women with a single pregnancy,
who experienced at least one caesarean section, were ad-
mitted for delivery. Out of them, 103 (13.9%) experienced
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Figure 1. Study population

more than one caesarean section and were excluded from
the analyses. Out of 639 women, who experienced one
caesarean section, 183 (28.6%) were qualified for a repeat-
ed caesarean delivery (excluded from the analyses), and
456 were qualified for TOL. Out of 456 women qualified for
TOL, 105 had caesarean section performed in the first stage
of labour and 351 reached the second stage of labour. From
the latter group 309 women delivered naturally and 42 were
qualified for a caesarean section (Fig. 1).

The following potential risk factors for a caesarean section
in the second stage of labour among patients after one cae-
sarean delivery who underwent TOL were assessed: maternal
age and gestational age at delivery, maternal anthropometric
indices (pre-pregnancy weight, height and body mass index
(BMI), gestational weight gain, pre-partum bodyweight, ab-
dominal circumference and height of fundus uteri before

Table 1. Indications for the previous caesarean section

delivery), reproductive history (the number and methods of
previous deliveries, miscarriages and ectopic pregnancies,
the history of the delivery large babies with a birth weight
exceeding 4.000 g), the course of pregnancy (smoking to-
bacco, presence of gestational and pre-gestational diabetes,
pre-gestational and pregnancy-induced hypertension, intra-
hepatic cholestasis of pregnancy, thyroid diseases, uterine
fibroids, symptoms of threatened premature birth, preterm
premature rupture of membranes, antenatal steroid therapy,
presence of anaemia based on the mother’s haemoglobin
concentration prior to delivery), the course of delivery (de-
livery induction, stimulation of uterine activity, presence of
fever > 38°C, application of epidural analgesia). An estimated
foetal weight (EFW) evaluated in ultrasound up to seven days
prior to delivery was also considered a potential risk factor.

Mean values and standard deviations or medians and
maximum and minimum values of quantitative factors were
determined, and a percentage distribution of qualitative
factors within an analysed group of women was calculated.
An odds ratio (OR) and 95% confidence interval were de-
termined for each of the analysed risk factor. A value of
p < 0.05 was assumed to be statistically significant. Statistical
analysis was executed with using the SAS program [7, 8].The
study was approved by local Ethical Board.

RESULTS

Indications for a previous caesarean section within
agroup of 309 women who delivered naturally and 42 wom-
en who delivered by caesarean section during the second
stage of labour are included in Table 1.

Repeated caesarean sections in the second stage of la-
bour were performed based on the following indications:
lack of delivery progress, 24 women (57.1%); foetal distress,

Indication

n (%)
Foetal asphyxia in the first stage of labour 100 (32.4%)
Non-vertex foetal presentation 67 (21.7%)
Prolonged first stage of labour 50 (16.2%)
Prolonged second stage of labour 26 (8.4%)
Vaginal bleeding in the first stage of labour 20 (6.6%)
Maternal disease 14 (4.5%)
Placenta previa 9(2.9%,

Cephalopelvic disproportion 8(2.6%

)
)
Foetal asphyxia in the second stage of labour 4(1.3%)
Foetal disease 4(1.3%)
Intrauterine infection 2(0.6%)
Vaginal bleeding in the second stage of labour 0

Others 5(1.6%)

Vaginal delivery after caesarean (n = 309)

Caesarean section in the second stage TOL
(n=42)n (%)

11 (26.2%)
2 (4.8%)
11 (26.2%)
8(19.0%)
3(7.1%)

0

0

3(7.1%)
1(2.4%)

0

0

1(2.4%)

2 (4.8%0
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16 women (38.1%); vaginal bleeding, 2 women (4.8%).
Among women who delivered vaginally, 24 had an operative
vaginal delivery with obstetric vacuum extractor. Indications
for a vaginal intervention delivery were the following: foetal
distress, 17 women (70.8%); lack of delivery progress, 6 wom-
en (25.0%); and maternal heart disease, 1 woman (4.2%).

The following risk factors influencing the necessity of per-
forming a caesarean section in the second period of delivery
during TOL were found: gestational weight gain (OR = 1.07),
the height of fundus uteri before delivery (OR = 1.25), an ec-
topic pregnancy inawoman’s history (OR=7.67), a past deliv-
ery of a child with a birth weight exceeding 4.000 g (OR=2.14),
the presence of pre-gestational diabetes (OR = 15.4) or gesta-
tional diabetes (OR = 2.22), the delivery induction (OR = 2.52),
and stimulation of uterine activity (OR = 2.43), the presence of
fever during delivery (OR = 10.3), the application of epidural
analgesia (OR = 4.04), and EFW (OR = 1.01).

A considerable non-linear dependency between the
necessity of performing a caesarean section in the sec-
ond period of labour and the gestational age was found.
This risk was five times higher if a delivery occurred prior
to a completed 32" pregnancy week (OR = 5.04) and
over two times higher if a delivery occurred after the 36t
pregnancy week (OR = 2.62) in comparison with a deliv-
ery within a period between the 32"d and 36t weeks of
pregnancy.

The factor reducing the risk of a caesarean section in the
second stage of labour was a vaginal delivery in a woman's
history (OR = 0.21). The results are presented in Table 2.

DISCUSSION

The number of caesarean sections performed in the
second stage of labour increases along with the growing
percentage of caesarean sections overall [9]. It reaches 6%
according to a report of the Royal College of Obstetricians
and Gynaecologists [10]. Various factors seem to determine
such a situation. A lack of sufficient experience of an obste-
trician in managing operative vaginal deliveries along with
growing concerns related to an increased risk of complica-
tions among mothers and infants and resulting claims are
issues that can significantly impact the number of caesar-
ean sections performed in the second stage of delivery [11].

It should be emphasized that an additional factor in-
creasing the risk of delivery with intervention is a history
of previous caesarean section. Fifty-one point six percent of
women delivering after one caesarean section had a second
caesarean section, of which 55.5% had an elective one and
44.5% during a natural delivery, including 31.8% in the first
and 12.7% in the second stage of delivery.

Lewkowitz et al. [12] determined that nearly half of
women after caesarean sections due to the delivery arrest
in the first or second stages have a chance for a natural

delivery in the next pregnancy. Our results agree with this
finding. The authors did not find any differences concerning
the chances for a vaginal delivery depending on the lack of
progress in the first versus second stage of labour. In our
data, among women who delivered vaginally, 16.2% had
a previous caesarean section due to delivery arrest in the
first stage of labour and 8.4% in the second stage. These
percentages equalled 25.0% and 19.0%, respectively, in
women who had a caesarean section in the second stage.
According to Davis et al. [9], the most common indication
for a caesarean section in the second stage is delivery arrest,
which also agrees with our results.

In our research, 5.0% of women after a caesarean section
qualified for a TOL, were delivered with the use of an ob-
stetric vacuum extractor due to foetal distress or prolonged
second stage. According to the most recent data, a delivery
with a such intervention in women after a caesarean sec-
tion during TOL at a foetal station of at least + 2 is a safe
procedure [13].

Our analyses did not show that the mother’s age, height,
weight and BMI prior to pregnancy have any influence on
the risk of a caesarean section in the second stage during
TOL. Bujold et al. found that the mother’s age equal to or
exceeding 35 years reduces her chances for natural delivery
after a caesarean section not only in women who did not
have a natural delivery in their history [OR =0.73, 95% con-
fidence interval (Cl): 0.56-0.94] but also in women who had
anatural delivery (OR=0.47,95% Cl:0.29-0.74) [14]. Accord-
ing to scientists from the other centre in our country, such
parameters as maternal age, BMI and gestational weight
gain did not change the percentage of women who deliv-
ered vaginally after one caesarean section during TOL [15].

Our data showed that gestational weight gain, mater-
nal abdominal circumference prior to delivery and height
of fundus uteri influenced the risk of a caesarean section
during TOL. According to American authors, both exces-
sive bodyweight growth during pregnancy and classifi-
cation as overweight and obesity reduce the chances for
a natural delivery after caesarean section [16]. Durnwald
et al. [17] also found that women who were obese prior to
pregnancy had a lower chance of delivering naturally after
a caesarean section.

A history of ectopic pregnancy increased the risk of
caesarean section in the second stage during TOL by over
seven times. In the case of a previous delivery of the large
baby therisk increased by twice. Unfortunately, there are no
data in the literature concerning these issues. It seems that
in such cases an obstetrician decides more easily to perform
a caesarean section in the second stage of the delivery.

We found that occurrence of pre-gestational diabetes
increased the risk of caesarean section in the second period
of delivery by more than 15 times and that gestational
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Table 2. Perinatal risk factors for caesarean section in the second stage of labour in women after previous caesarean

mean * SD (min-max) or n (%) OR (95% CI) Plin Pronlin
Quantitative:
Maternal and fetal data:
Age [years] 31.5+4.3(17-45) 1.20 (0.95-1.10) NS NS
Gestational age [weeks] 38.3+2.7(24-42) 0.70 (0.87-1.09) NS 0.015
Pre-pregnancy weight [kg] 63.4+13.2 (40-153) 1.02 (0.99-1.04) NS NS
Height [cm] 164.8 £ 6.0 (146-181) 0.97 (0.91-1.02) NS NS
Pre-pregnancy BMI [kg/m2] 23.3+4.5(16.0-55.5) 1.03 (0.99-1.04) NS NS
Gestational weight gain [kg] 13.5+4.8 (0-28) 1.07 (0.99-1.15) 0.046 NS
Pre-partum weight [kg] 76.9 £ 13.2 (55-159) 1.02 (0.99-1.04) NS NS
Abdominal circumference [cm] 103.5 + 8.4 (84-142) 1.07 (1.03-1.11) 0,001 NS
Fundal height [cm] 35.9 + 3.8 (24-48) 1.25(1.13-1.38) 0.001 NS
Estimated fetal weight [g] 3199.8 + 590.0 (660-4244) 1.01 (0.99-1.01) 0.040 NS
Pre-partum hemoglobin level [g/L] 124+1.0(85-15.3) 1.34 (0.96-1.85) NS NS
Qualitative:
Previous vaginal delivery 75 (21.4%) 0.21(0.05-0.81) 0.024
History of spontaneus abortion 82 (23.4%) 1.03 (0.64-1.65) NS
History of ectopic pregnancy 4(1.1%) 7.67 (1.05-56.0) 0.045
Previous LGA baby 55 (15.7%) 2.14(1.01-4.58) 0.049
GDM in current pregnancy 65 (18.5%) 2.22(1.08-4.55) 0.03
Pre-gestational diabetes 3(0.9%) 15.40 (1.37-173.68) 0.027
PIH in current pregnancy 8(5.1%) 1.51(0.42-5.44) NS
Pre-pregnancy hypertension 5(4.3%) 1.14(0.25-5.23) NS
Cholestasis in current pregnancy 17 (4.8%) 0.45 (0.06-3.46) NS
Thyroid disorders 29 (8.3%) 0.52(0.12-2.28) NS
Threatened preterm birth in current pregnancy 25 (7.1%) 0.62(0.14-2.74) NS
PPROM in current pregnancy 94 (26.8%) 0.42(0.17-1.03) NS
Antenatal steroid therapy in current pregnancy 36 (10.3%) 0.64 (0.19-2.20) NS
Myomas 4(1.1%) 2.49 (0.25-24.48) NS
Smoking status during pregnancy 57 (16.2%) 1.78 (0.78-4.04) NS
Labor induction 102 (29.1%) 2.52(1.31-4.85) 0.006
Augmentation of labor 177 (50.4%) 243 (1.22-4.84) 0.012
Fever in labor 9 (2.6%) 10.30 (2.65-40.06) 0.001
Epidural analgesia 154 (45.0%) 4,04 (1.83-8.91) 0.001

BMI — body mass index; LGA — large for gestational age; GDM — gestational diabetes mellitus; PIH — pregnancy induced hypertension; PPROM — preterm

premature rupture of membranes

diabetes increased this risk by more than twice. Blackwell
et al. [18] already found that a mother with diabetes has
reduced chances for a natural delivery after a caesarean sec-
tion. American authors who analysed the chances of having
a natural delivery after a caesarean section among women
with diabetes in accordance with White's classification deter-
mined that 68.5% of women in class A1 delivered vaginally
after a caesarean section, 55% in class A2, 70.0% in class B,
47.6% in class C, and 12.5% in class D/F/R [19].

According to our results, when qualifying a woman after
a caesarean delivery for a natural delivery, higher EFW in
USG should be considered as a factor reducing the chanc-

es for success in the second period of delivery. According
to American authors, the frequency of natural deliveries
among women after a caesarean section was the same
among women who delivered children with a bodyweight
equal or greater than 4.000 g (73.0%) in comparison with
women who delivered smaller children (76.0%) [20]. How-
ever, Zelop et al. claimed that the bodyweight of an infant
being equal to or greater than 4.000 g increases the risk of
another caesarean section by 1.7 times (95% Cl: 1.3-2.2)
[21]. Phelan et al. [22] analysed the TOL among women
after a caesarean section who delivered infants with body-
weights equal to or greater than 4.000 g. The percentage
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of natural deliveries within this group equalled 67.0%, and
afactor that decreased the chances for a successful natural
delivery was an indication for a previous caesarean sec-
tion due to a cephalopelvic disproportion. This was also
confirmed by Elkousy et al. and Kalok et al. [23, 24]. Based
on the results above, it could be claimed that the aware-
ness that a woman undergoing a trial of natural delivery
after a caesarean section may have a heavy child forces
an obstetrician to repeat a caesarean section even during
the second period of delivery.

It should also be mentioned that among women after
a caesarean section, delivery ending with a caesarean sec-
tion in the second period occurred more often prior to
completing the 32" week of pregnancy and after com-
pleting the 36th week of pregnancy. Hammoud et al. [25],
analysed three groups of women qualified for TOL after
a caesarean section: 24-36 weeks and 6 days, 37-40 weeks
and 6 days and = 41 weeks of pregnancy. The authors de-
termined that advanced gestational age was related to
decreased chances for a vaginal delivery (OR =0.68,95% Cl:
0.51-0.89) and increased risk of uterine rupture (OR = 2.85,
95% Cl: 1.27-6.42) in comparison to 37-40 weeks and 6 days
gestational age.

We found that a risk of caesarean section in the second
period of delivery among women after a caesarean section
was increased by delivery induction, stimulation of uterine
activity with oxytocin and epidural analgesia. Sakala et al.
[26] evaluated the use of oxytocin to induce delivery or
stimulate uterine activity among patients after a caesar-
ean section and obtained results similar to ours: 68.0% of
women treated with oxytocin delivered naturally in com-
parison to 89.0% of women who were not given oxytocin.
This result has also been confirmed in other studies [22].
Antonakou et al. [27] analysed the influence of an epidural
analgesia throughout the course of delivery among women
who experienced delivery induction. They found that the
application of an epidural analgesia did not increase the risk
of caesarean section; however, it increased the risk of opera-
tive vaginal delivery (adjusted OR = 3.63;95% Cl: 2.51-5.24;
p < 0.001) and extended the first and second periods of
delivery. Other authors also did not find any relationship
between the application of an epidural analgesia and an in-
creased risk of caesarean section, whereas some scientific
studies have suggested that epidural analgesia may extend
the second period of delivery [26, 28, 29].

Davis et al. found that a caesarean section in the second
period of delivery was usually performed in women who had
adelivery for the first time [9]. We found that a factor that de-
creased the risk of caesarean section by 79.0% after previous
caesarean section was a vaginal delivery in a woman's history.
Hendler and Bujold stated that history of a vaginal delivery,

especially after a caesarean section, increased chances for
a natural delivery after a caesarean section [14, 30].

CONCLUSIONS

To conclude, it should be emphasized that women
should be encouraged to try to deliver naturally after
a previous caesarean section, especially when their history
includes a vaginal delivery and if there is no need for labour
induction. However, women with high weight gain dur-
ing pregnancy, suspicion of macrosomia in an ultrasound
scan, a previous large baby, women with diabetes or those
requiring labour induction should be qualified very carefully
for a natural delivery after a previous caesarean section
because their risk of caesarean section in the second stage
of labour is higher.
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