ORIGINAL ARTICLES

Repeated cesarean section and vaginal delivery after cesarean section in Sao
Paulo State in 2012

Karoline Honorato Brunacio 1
https://orcid.org/0000-0001-6330-4341

Zilda Pereira da Silva 2
https://orcid.org/0000-0003-4648-113X

I Departamento de Nutrigdo. Anhanguera Educacional LTDA. Av. Dr. Jodo Batista de Souza Soares, 4121. Sdo José¢ dos Campos, SP, Brasil. CEP: 12.236-660.
E-mail: karoline.brunacio@usp.br
2 Faculdade Satde Publica. Universidade de Sao Paulo. Sdo Paulo, SP, Brasil.

Abstract

Objectives: describe mothers, pregnancies and newborns’ characteristics according to
the type of childbirth history and to analyze repeated cesarean section (RCS) and vaginal
delivery after cesarean section (VBACS), in Sao Paulo State in 2012.

Methods: data are from the Sistema de Informagées sobre Nascidos Vivos (Live Birth
Information Systems). To find the RCS’s group, the current type of childbirth equal to
cesarean section was selected and from these all the previous cesareans. To identify the
VBACS's group all live birth with current vaginal delivery were selected and from these all
previous cesareans. Mothers with a history of RCS and VBACS were analyzed according to
the characteristics of the pregnancy, newborn and the childbirth hospital.

Results: 273,329 mothers of live birth with at least one previous child were studied. 43%
of these were born of RCS and 7.4% of VBACS. Mothers who underwent RCS are older and
higher educated and their newborns presented a lower incidence of low birth weight. Early
term was the most frequent rating for gestational age born of RCS. Live births were of VBACS
and had greater proportions of late term. The RCS was more common in hospitals not affili-
ated with the Sistema Unico de Saiide (SUS) (Public Health System) (44.1%,).

Conclusion: the high RCS’s rates, especially in the private sector, highlight the necessity
of improvements in childbirth care model in Sdo Paulo.
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Introduction

Cesarean section is a procedure to be performed in
situations where maternal-fetal conditions do not
favor vaginal delivery, and as in any surgical inter-
vention it is not free of potential complications.
However, it has been progressively increasing
worldwide and is considered endemic in Brazil.1-3

In Brazil, overall cesarean section rates have
increased from 38% in 2001 to 48.8% in 2008 in
several States, and in the private health sector they
range from 80% to 90%.1-3 The excessive use of
cesarean sections results in increased costs, higher
maternal and newborn morbidity and mortality and
among others.1-4

The increase in cesarean sections is not only
because of clinical recommendations or to improve
perinatal outcomes. Among the factors associated
with cesarean sections, the occurrence of prior
cesarean stands out as one of the major determinants
of procedure in Brazil5 and worldwide.6

A number of studies point out to the relationship
between repeated cesarean sections and risks to the
mother's and fetus' health. The risks of placenta
previa, placental accretism and uterine rupture
increase within future pregnancies.? In addition to
these adverse effects, there is an increased incidence
of perinatal complications (reduced fetal growth and
premature birth) in pregnancies after cesarean
sections.3

Although, most childbirths performed in women
with a history of previous cesarean section are
surgical, high rates of vaginal deliveries with low
incidence of complications are observed in patients
with previous cesarean section.3 Review studies tend
to support these findings.6 Similarly, the Department
of Health and Human Services of the U.S. Agency
for Healthcare Research and Quality give strong
evidence that vaginal delivery after cesarean section
(VBACS) is a reasonable and safe choice for most
women.”

The Federagdo Brasileira das Sociedades de
Ginecologia e Obstetricia (FEBRASGO) (Brazilian
Federation of Gynecological and Obstetric Societies)
suggest that a decision for vaginal delivery in a preg-
nant woman with a prior cesarean section is appro-
priate, as long as there is intensive labor monitoring.
FEBRASGO and the Ministry of Health only recom-
mend elective cesarean section when there is more
than one prior cesarean section or in case of absolute
contraindication for vaginal delivery.4.8

Given the above and considering that the excess
of cesarean sections in Brazil is an important public
health issue and has been a major challenge for the
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maternal and child health area, the objective was to
describe the mothers, pregnancies and newborns’
characteristics, according to the type of childbirth
history, with emphasis on the analysis of mothers
who underwent repeated cesarean section and
vaginal delivery after cesarean.

Methods

This is a cross-sectional, population-based study,
based on secondary data from the Sistema de
Informagées sobre Nascidos Vivos (SINASC) (Live
Birth Information System) and the Cadastro
Nacional de Estabelecimentos de Satude (CNES)
(National Register of Health Establishments)
collected from the Sao Paulo State Secretary of
Health.

The SINASC was implemented in the 1990s by
the Brazilian Ministry of Health in order to obtain
the profile of live births. The system data entry form
is the Declaragdo de Nascido Vivo (DNV)
(Certificate of Live Births), which contains variables
for the definition of the epidemiological profile of
live births, besides allowing the analysis of mothers,
pregnancies and newborns’ characteristics.9 Since its
implementation, the DNV form has undergone some
changes, aimed at its improvement. In the form prior
to 2011, it was not possible to identify the types of
childbirth of previous pregnancies; however, in the
new DNV form, the fields are introduced as “number
of vaginal deliveries” and “number of cesarean
deliveries”, which allows a better knowledge of the
mother's reproductive history.

The study population refers to live births (LB)
residing in Sdo Paulo State, born in health facilities,
of non primiparous women, registered in SINASC in
2012.

The total of 618,933 LBs in 2012, the following
were not eligible: those with registered document by
the old DNV version (58,257), those of non-resi-
dents and residents giving birth outside of Sdo Paulo
State (3,943), those born outside the health facilities
(1,583), those from primiparous mothers (251,910)
and those of multiple gestations (7,086). Multiple
gestations were excluded because twin gestation is
an acceptable medical reason for performing a
cesarean section.2 Records with lack of information
such as, type of childbirth (522) and history of
previous pregnancies (20,219) were also excluded,
remaining 275,403 LBs.

These records were linked to the CNES, based
on the code of the health establishment and, in its
absence, on the name of the establishment and the
address of occurrence was registered in the DNV.



Seventy four registrations (0.03%) without a valid
CNES code were excluded, resulting in a study
population of 275,329 LBs of single gestation and
multiparous mothers.

To find the group of mothers with a history of
repeated cesarean section (RCS), the cesarean
section as a type of current childbirth was selected
and then all the results with previous cesarean
section were searched for in the birth history. To
identify the group of mothers who had vaginal
delivery after cesarean section, all LBs with current
vaginal delivery were selected and from these, all the
results with previous cesarean section were identi-
fied (Figure 1).

The rate of VBACS among women with a
history of cesarean section was calculated according
to the following formulal0: (Number of LB of
vaginal delivery of women with previous cesarean
section) / (total of LB from women with a previous
cesarean section) X100. The RCS rate among women
with a history of cesarean section was calculated as
follows10: (Number of LB by cesarean section of
women with a previous cesarean section) / (total of
LB among women with a previous cesarean section)
x100.

The following characteristics were analyzed:
mother's age group (<20, 20 to 34, 35 years old and
older), mother's schooling (no schooling, complete
elementary school and incomplete elementary
school; complete high school and incomplete high
school; complete higher education and incomplete
higher education; and more), marital status ("with
partner”: married or stable union and "without
partner": single, widowed, legally separated/
divorced), mother's race/color (white, black, Asian,
mixed or indigenous), parity (number of previous
pregnancies, number of vaginal deliveries and
number of cesarean deliveries), birth weight (low
birth weight: up to 2,499 grams, normal birth
weight: from 2,500g to 3,999¢g and high birth weight:
equal >4,000g), gestational age (very preterm: <32
weeks, moderate preterm: 32-36 weeks, early term:
37-38 weeks, full term: 39-40 weeks, late term: 41
weeks and post-term: >41 weeks), number of
prenatal visits (none, from 1 to 3, from 4 to 6 and 7
or more), trimester that started prenatal care (1st, 2nd
and 3rd trimesters), fetal presentation (cephalic,
pelvic/podalic or transverse) and the affiliation of
the birth hospital with the Sistema Unico de Satide
(SUS) (Brazilian Public Health System) (SUS,
mixed and private).

Data was described in the form of frequencies
measurements of the variables of interest, whose
differences were verified by the chi-square test. To
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verify the differences between means, the variance
of analysis (ANOVA) test was used. A 5% signifi-
cance level was adopted for the statistical tests. Data
processing and analysis were performed with the
PASW/SPSS software version 17.0.

The research used a public domain database
without individual identification, the project was
submitted and the need of approval was waived by
the Research Ethics Committee of the Faculdade de
Saude Publica of the Universidade de Sao Paulo.

Results

Of the 273,329 mothers’ of LB with at least one
previous child, almost 56% were born of cesarean
section, which 43% were by RCS and 13% by
cesarean after vaginal delivery (CAVD), indicating
that mothers of LBs with a history of cesarean
section have a higher chance (PR= 3.26;
CI95%=3.23-3.29; p<0.0001) of being born also by
cesarean section (data not shown). As for the 44.1%
LBs of vaginal delivery, 36.7% were by repeated
vaginal delivery (RVD) and a small number (7.4%)
were born of VBACS.

It was found that mothers who underwent RCS
are older and more educated, almost 20% having
complete higher education, while among those with
VBACS, only 5.4% reached this level of schooling
(Table 1).

Approximately two thirds of the mothers with
RCS were reported as being white, while half of
those with RVD were black (51.7%). It is also worth
noting that mothers with RCS are those with the
highest proportion of marital status "with partner"
(68.1%) and the lowest (3.0%) of multiparous
women (5 or more children), unlike those with
VBACS, which had the highest proportion of multi-
parous women (8.8%). All differences in proportions
were statistically significant (Table 1).

The higher proportion of low birth weight in the
group CAVD (10.7%) draws attention. Upon stratifi-
cation of LBW infants by gestation age (GA), a
higher proportion of very preterm and preterm
infants was observed in the CAVD group (66.8%)
than among the other groups (RCS=59.3%,
VBACS=59.4% and RVD=54.8%). The differences
in proportions and means were statistically signifi-
cant (Table 1).

As for the characteristics of prenatal care and
childbirth, initiation of prenatal care in the first
trimester occurred in almost 84% of RCS cases,
almost 10 percent more than in mothers with vaginal
delivery. Similarly, 7 or more prenatal visits were
more frequent in the RCS group (78.6%), a propor-
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tion of almost 15 percentage points higher than in
the VBACS group (63.8%). All differences in
proportions were statistically significant.

It is noted that 85.3% of the women with at least
one previous cesarean section had RCS. However, in
the private health system, this proportion reaches
95.7%. The proportion of women with at least one
previous cesarean section who had a VBACS is
almost 15 in 100. The analysis by type of hospital
shows that this value reaches 28.7/100 women in the
public hospitals and only 4.3 in private hospitals.
Mixed hospitals have an intermediate situation with
13.4 in every 100 women with at least one prior
cesarean section undergoing VBACS (Table 2).

Regarding to delivery characteristics, the
cephalic presentation of the LBs was widely present
in all groups, being 95.2% in the RCS group, 91% in
the CAVD, 97.4% in the VBACS and 99.3% in the
RVD. Labor was induced in only 8.7% of the
repeated cesarean group, almost six times less than
in the vaginal delivery groups (VBACS=50.1%;

Figure 1

RVD=53.4%). Cesarean section occurred before
labor started in 70.4% of RCS cases and 59.2% of
CAVD cases. All differences were statistically
significant.

Early term was the most frequent classification
for gestational age (44.3%) in the RCS group,
different from the other groups, which presented
more full-term LBs. On the other hand, LBs of
VBACS showed higher proportions (6.3%) of late
term than those in the RCS group (4.1%). The diffe-
rences were statistically significant (Table 1).

The differences in gestational age classification
according to gestational history can be seen in
Figure 2. It can be seen that LBs of cesarean section
have curves more to the left, indicating shorter gesta-
tion duration than in vaginal deliveries.

RCS was more frequent in private hospitals
(44.1%), unlike vaginal deliveries, which were more
than 60% in public hospitals. Figure 3 shows the
differences between the four groups and type of birth
hospital, with cesarean sections being more frequent

Diagram of type of delivery history and final groupings.
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Table 1

Repeated cesarean section and vaginal delivery after cesarean section

Live births, according to the characteristics of the mothers, the newborn ,gestational age and type of delivery history.

Sao Paulo State, 2012.

Variables

Type of delivery history**

RCS CAPD VBACS RVD Total

Mother's age group* (years old)

<20 2.80% 2.80% 5.50% 7.10% 4.60%

235 25.20% 23.20% 17.30% 14.10% 20.30%

Mean 30.3 30 28.5 27.7 29.2
Mother's schooling*

Up to incomplete elementary school 16.20% 22.90% 28.10% 29.90% 23.00%

Complete higher education and more 19.60% 8.40% 5.40% 3.70% 11.20%
Mother’s marital status*

With partner 68.10% 60.80% 54.70% 52.60% 60.50%
Mother's race/color*

White 65.20% 55.90% 49.20% 47.20% 56.20%

Black*** 34.00% 43.50% 49.90% 51.70% 42.90%
Parity*

Up to 2 80.50% 77.90% 67.70% 72.00% 76.10%

5 and more 3.00% 4.70% 8.80% 7.10% 5.10%
Birth weight* (g)

Mean 3,232.60 3,181.60 3,152.00 3,195.50 3,206.00

Low birth weight (< 2,499 g) 6.30% 10.70% 8.40% 6.90% 7.20%

High birth weight (2 4,0009) 5.60% 7.00% 3.70% 4.20% 5.10%
Gestational age*

Preterm (< 36) 11.00% 14.70% 12.80% 11.50% 11.70%

Term (37 - 41) 86.80% 82.50% 83.90% 85.20% 85.40%

Late term (> 41) 2.20% 2.80% 3.40% 3.40% 2.80%
Trimester that started prenatal care*

1st trimester 83.9% 82.7% 74.4% 74.7% 79.7%
Number of prenatal visits*

None 1.00% 1.00% 3.50% 2.40% 1.70%

From 1to 3 3.20% 3.90% 8.70% 8.00% 5.50%

From 4 to 6 17.20% 19.00% 24.00% 24.50% 20.60%

7 or more 78.60% 76.20% 63.80% 65.10% 72.30%
Fetal presentation*

Cephalic 95.2% 91.0% 97.4% 99.3% 96.4%

*p<0.05 (for proportions, chi-square test; for means, ANOVA).

**RCS = repeated cesarean section; CAVD = cesarean after vaginal delivery; VBACS = vaginal birth after cesarean section;

RVD = repeated vaginal delivery.

***Black race/color represents the sum of black plus mixed.

in private hospitals and vaginal deliveries more
frequent in those linked to public system.

Discussion

The issue of cesarecan section has been widely
discussed, especially in Brazil due to its high
frequency and growing trend. Several factors explain
its occurrence, among them the presence of a

previous cesarean section. In the present study, it
was observed that mothers of LBs with a history of
cesarean section have a higher chance of being born
of cesarean section, which corroborates the findings
in Brazilian5 and foreign6é maternity hospitals.
Repeated cesarean sections were the most
frequent in the study population (42.9%), indicating
the magnitude of the phenomenon in Brazil, which
has been considered a public health problem since
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Table 2

Repeated cesarean section and vaginal birth after cesarean section rate, according to the affiliation of the birth
hospital with the Brazilian Public Health System (SUS). Sdo Paulo State, 2012.

Affiliation of the Mothers’ of live births Type of delivery history*
hospital with of previous
the SUS cesarean section RCS VBACS
N Rate/100 N Rate/100

Public 44,352 31,606 71.3 12,746 28.7
Mixed 39,805 34,477 86.6 5,328 13.4
Private 54,365 52,044 95.7 2,321 4.3
Total 138,522 118,127 85.3 20,395 14.7

SUS = Brazilian Public Health System (Sistema Unico de Saude).
*RCS = repeated cesarean section; VBACS = vaginal birth after cesarean section.

Figure 2

Live births, according to the type of delivery and gestational age. Sdo Paulo State, 2012.
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the 1980s when rates doubled in a decade.l.2 Studies educated mothers.5 In general, the panorama of
indicate that if only the necessary cesarean sections fertility in Brazil has pointed out to a continuous

were performed, there would be a global saving of reduction in the number of children in all maternal
about US$2 billion per year and a large reduction of age groups, but marked, in the last decade, by a

mother and child morbidity and mortality.2,11 structure of older fertility and clearly associated with
The RCS group profile showed that mothers are schooling, in another words, as the women’s level of

on average older and more educated than in the other schooling increases, they choose to have families

groups, especially in private hospitals. Several later in life.12

studies on cesarean sections, including primiparous, Authors have demonstrated that the higher the

point out their association with older and more number of repeated cesarean sections, the higher the
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Figure 3

Repeated cesarean section and vaginal delivery after cesarean section

Live births, according to the affiliation of the birth hospital with the Brazilian Public Health System (SUS). Sao Paulo State,

2012.
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risk of maternal morbidity.3.13 A systematic review
study concluded that severe maternal morbidity
progressively increased according to the number of
previous cesarean sections.13 Similarly, in a
Brazilian study, an association between maternal
near miss (woman who almost died, but survived a
complication that occurred during pregnancy, child-
birth or up to 42 days of termination of pregnancy)
and history of previous cesarean sectionl4 was
observed.

Despite the implications mentioned, the present
study found that among mothers’ of LBs with at least
one prior cesarean section, 85.3% were born of RCS,
which places prior cesarean section as an important
possible causal factor in determining a new cesarean
section. This proportion was slightly higher than the
one found in Australia in 2008 (83.2%)15 and lower
than in the U.S. in 2007 (92%).16

However, a previous cesarean section does not
necessarily automatically lead to a new cesarean
section, that is to say, according to the Ministry of
Health, a vaginal delivery in a pregnant woman with
a previous cesarean section may be appropriate,
provided there is intensive labor monitoring and the

patient is informed about the risks.8 Thus, in the
present study among mothers’ of LBs with prior
cesarean section, almost 15% were born of VBACS.
A similar proportion was found in the study Nascer
no Brasil (Born in Brazil) (14.8%),17 which was
lower than that found in a study conducted in
Australia in 2008 (16.7%)15 but higher than that
found in the United States in 2007 (8.3%).16

The type of birth at the hospital is also an impor-
tant factor on the observational level of VBACS.
This procedure was much more frequent in public
hospitals than in mixed or private hospitals. For
mothers with a previous cesarean section, giving
birth at a public hospital meant that VBACS was
four times more likely than for those who gave birth
in the private hospitals. However, in this study,
factors that could influence the contraindication of
VBACS were not controlled.

Many studies have analyzed the advantages and
consequences of labor after cesarean section and
repeated cesarean section, although the results are
conflicting and not definitive.18-20 Authors found
higher rates of uterine rupture and perinatal
mortality in women with labor after cesarean section
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(0.47% and 0.13%, respectively) compared to those
who underwent elective repeated cesarean section
(0.03% and 0.05%)18 and the rates of needing blood
transfusion, infection and hypoxic
encephalopathy in the group with repeated cesarean
section were lower.2 A review study identified that
the risk of perinatal mortality, bag valve mask venti-
lation and perinatal asphyxia was higher during labor
in the after cesarean section group.!9

On the other hand, findings show that there was
no increase in postpartum hemorrhage, vaginal tears
or neonatal complications in mothers who underwent
VBACS when comparing them to nulliparous
women in spontaneous or induced labor.20 A review
study found that, although rare, maternal mortality
was significantly higher for repeated elective
cesarean sections (0.013%) compared to labor after
cesarean section (0.004%).18 In another review, it
was found that infants from repeated cesarean
sections are more likely to present transient
tachypnea.19 Finally, some types of maternal and
perinatal morbidity are higher in repeated cesarean
sections and other types of morbidities are higher in
labor after cesarean section. Overall labor after

uterine

cesarean section can be a reasonable choice for most
women.3,7,18

Regarding to the type of fetus presentation,
cesarean section is only recommended in cases of
fetal malposition, such as in transverse and breech
positions. Still, the best route of delivery in breech
position is controversial, and there is evidence that
in selected patients and trained physicians for this
purpose, vaginal delivery is a good option. However,
in cases of induction of labor after a previous
cesarean section, a non-cephalic fetal presentation is
considered an absolute contraindication.2.3 However,
in this study, 95.2% of LBs from repeated cesarean
sections had cephalic presentation (ideal for vaginal
delivery), although, this variable alone does not
justify the route of the delivery chosen.

Another possible justification for part of the
number of cesarean sections is that macrosomic
fetuses or fetuses with growth restriction results in
relative contraindication for labor induction after
cesarean delivery.2,3 Thus, in our study a small
portion, 5.6% and 6.3%, of RCS cases could be justi-
fied by the fact that LBs had high and low birth
weight, respectively.

In addition, another possible cause for the high
proportion of cesarean sections may be intrapartum
tubal sterilization. Up to the end of the 1980s,
surgical sterilization was prohibited in Brazil - with
rare exceptions.2! Thus, cesarean sections were often
used to illegally perform and cover up the additional
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cost of this procedure.2l However, even after the
Ministry of Health regulated and established rules
for tubal ligation - such as prohibiting it during
childbirth? - studies show that the practice of intra-
partum sterilization still persists, and there is an
association between cesarean deliveries and tubal
sterilization.22

Prematurity has been associated with cesarean
section.2,23 From data of the study Nascer no Brasil,
it was observed that in private hospitals with stan-
dard care, most babies born of cesarean section had
a GA of 37 or 38 weeks - early terms.24 Similarly, in
Australia, most elective cesarean sections in term
babies were performed with a GA between 37 and 38
weeks. 15 Although, in our study it is not possible to
distinguish elective cesarean sections, the same trend
was observed, with a higher concentration of early
term LBs in the RCS group (44.3%) and being even
higher when considering only the LBs by RCS in
private hospitals (54.3%). One fact that stands out in
Sao Paulo State but is present throughout Brazil, is
that one third of cesarean births occur at this gesta-
tional age.25 This is a worrisome situation, since
studies show that these LBs have higher risks for
morbidity and mortality compared to full-term
LBs.26

Moreover, when studying the adverse effects at
different gestational ages of LBs born of repeated
cesarean sections, authors found that births at 37 and
38 weeks of gestation had significantly higher risks
of adverse neonatal outcome, while births at 39 and
40 weeks of gestation showed better neonatal
outcomes compared to continuing pregnancy.27

Researchers have concluded that the optimal
time for repeated cesarean section is at 39 weeks. In
this study, the repeated cesarean group had about
38% of full-term LBs, the lowest proportion among
the groups with different childbirth histories
studied.2?

Authors show differences in the frequency of
cesarean sections and in the mothers profile
according to the type of financing of the hospital.17
In Australia, 15.7% of multiparous women’ child-
birth are cesarean in public hospitals and 27.6% in
private hospitals.28 In Brazil, authors have found
twice as high a proportion of cesarean sections
among births in private hospitals compared to those
in public hospitals!7 This trendy was also observed
in the present study: repeated cesarean section rate
ranging from 26.6% in public hospital to 44.1% in
private hospitals.

The Agéncia Nacional de Saiude Suplementar
(ANS) (National Agency for Supplementary Health)
recognizes the problem that goes beyond the high



rates of cesarean sections in the private sector. The
scarce autonomy of women in making decisions
about how to conduct their delivery and the low
adhe-rence to the policies and guidelines proposed
by the Ministry of Health regarding labor and birth
care is also a problem. In 2015, a project by ANS
was created with the support of the Ministry of
Health, aiming to encourage the adoption of models
of delivery and birth care that provide quality
services, enhance normal birth, and contribute to
minimize the risks resulting from unnecessary
cesarean sections.3

Although, authors have experienced good relia-
bility and validity with SINASC data,2% one limita-
tion is due to the information collection tool: the
DNV. Although the DNV has recently been
improved, with the insertion of new fields for infor-
mation, it does not provide information on maternal
morbidity, which could be useful to explain the
performance of cesarean sections.

RCS was the most frequent means of birth in the
present study. We identified a significant proportion
of vaginal deliveries that occurred after a previous
cesarean section, mainly in public hospitals, whereas
RCS is the most frequent in private hospitals. This
information indicates that the present situation is
influenced by the organization of services at each
hospital.

Although, some of the cesarean sections
performed are justified and recommended in order to
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