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ABSTRACT

Cesarean section has evolved over time to become a safe procedure to save the
life of the mother and/or fetus in the event of an alteration in their health. On the
other hand, the woman has acquired autonomy over her own health and can decide
how to terminate her pregnancy. However, cesarean sections are also known to
be performed for unjustifiable medical reasons. This article presents some of the
immediate and mediate complications of cesarean sections on the health of the
woman and the newborn, which the pregnant woman should be aware of before
signing an informed consent, even in serious cases that require immediate surgical
intervention. The obstetrician-gynecologist and the general practitioner must be
updated for the best decision.
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RESUMEN

La intervencion cesarea ha evolucionado en el tiempo hasta convertirse en un
procedimiento seguro para salvar la vida de la madre y/o el feto ante una alteracién
de su salud. Por otra parte, la mujer ha adquirido autonomia sobre su propia
salud, y puede decidir la forma de terminar embarazo. Pero, también se conoce la
realizacion de cesareas por razones médicas no justificables. En el presente articulo
se presenta algunas de las complicaciones inmediatas y mediatas de la cesarea
en la salud de la mujer y el neonato, las cuales la gestante debe conocer antes de
firmar un consentimiento informado, incluso en casos de gravedad y que requieran
la intervencién quirdrgica inmediata. El médico ginecobstetra y el médico general
deben estar actualizados para la mejor decision.

Palabras clave. Embarazo, Mujeres embarazadas, Feto, Recién nacido, Cesarea,
Autonomia personal, Salud infantil, Obesidad infantil

INTRODUCTION

The cesarean section is a surgical intervention that has evolved over
time to become a safe procedure to protect the life of the mother and/
orthe fetusin case of a health alteration. Over time, women have gained
autonomy over their health and can decide how to terminate their preg-
nancy. The main reasons for performing a cesarean section are the dis-
proportion between the size or shape of the maternal pelvis in relation
to the fetus, when the cause of a previous cesarean is repeated, if there
are alterations in maternal, fetal, or placental health, if the fetus is the
result of assisted reproductive techniques, or if the conditions for spon-
taneous delivery are not favorable®. In its origins, the cesarean section
was used to save the life of the fetus and the mother®, but in recent
decades a frequent reason has been the mother's request®4, as well as
the convenience of the attending doctor 9,

There are few contraindications for performing a cesarean section.
However, there are situations when vaginal delivery is preferred, such
as in severe preeclampsia with multiple organ damage or sudden and
severe hemorrhagic disorders, especially when active labor is already
underway’:#),
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In this article, aspects related to the conse-
quences of cesarean section as an alternative
to vaginal delivery, its informed indications, and
the consequences for the mother-child dyad are
discussed. To this end, an updated search for
information on the topic over the past decade
was conducted in PubMed, in the archives of the
Peruvian Journal of Gynecology and Obstetrics,
and in Scielo Peru.

POSSIBLE MATERNAL COMPLICATIONS IN A C-SEC-
TION

With advances in technical management and
safety of surgical rooms for obstetric surgery,
we will refer to the mother's right to decide that
the pregnancy ends by cesarean section with-
out the need for medical indication, when she
considers it safer or desires to avoid the pain
of labor and minimize pelvic floor trauma®.
The disadvantages could be the interference in
mother-child interaction in the delivery room‘,
the risk of maternal morbidity and mortality
due to injuries to abdominal organs (bladder,
intestine, blood vessels) -especially if there was
previous abdominal surgery-, infections of the
surgical wound, uterus, or urinary tract, and
thromboembolic complications™. Also, cesar-
ean section can be associated with psychologi-
cal sequelae, post-traumatic stress, scar pain?,
subsequent risk of dehiscence or rupture or cav-
ity of the scar"®, ectopic pregnancy in the scar®,
and uterine rupture. Additionally, there is a sub-
sequent risk of ectopic pregnancy, placenta pre-
via, placenta accreta, placental abruption, risk of
fetal death, or neonatal morbidity due to prema-
turity .

A Swedish study evaluated between 2008 and
2017 the maternal complications following an
elective cesarean section and an elective vaginal
delivery in 714,326 patients without a previous
cesarean or medical issues. In the planned ce-
sarean group (n = 22,855), 15% had a postpar-
tum infection compared to 10% in the planned
vaginal delivery group (n = 691,471) (adjusted
risk ratios (aRR) 1.6), and 0.08% versus 0.05%
suffered a postpartum pulmonary embolism.
(@RR 1,7). The risks of endometritis (aRR 1.2),
wound infection (aRR 2.7), urinary tract infection
(@RR 1.5), and mastitis (aRR 2.0) were higher af-
ter planned cesarean section!®'”),
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Postoperative surgical site infection (SSI) ranges
from 3% to 15% and is associated with a mater-
nal mortality rate of up to 3%. The optimization
of maternal comorbidities, appropriate antibi-
otic prophylaxis, and evidence-based surgical
techniques are effective practices to reduce this
SSlincidence®.

The retained surgical sponge is an uncommon
and preventable surgical error that occursin 1in
1,000-15,000 intra-abdominal surgeries, includ-
ing cesarean sections. Serious complications can
be avoided by suspecting the retention of the in-
traabdominal pack in patients with complex ab-
dominal symptoms after abdominal surgery©.

Adhesions frequently occur after an elective ce-
sarean section and increase with surgical time.
the time until the baby is delivered, and with
each subsequent cesarean®?.

One consequence of the increase in cesarean
sections is pregnancy in the cesarean scar (PCS)
21, There would be a preferential attachment of
the blastocyst to the scar which, if associated
with a defective decidua, favors abnormal im-
plantation. The scars located in the implantation
zone show increased fibrosis and alteration of
the myometrium, which would be related to pat-
terns of E-cadherin expression in response to
the invasion of extravillous trophoblasts®?. It is
necessary to differentiate low implantation ECC
from a normal pregnancy, cervical ectopic preg-
nancy, and evolving pregnancy loss®.

A pictorial review of images to request in case
of a postoperative complication points out that
ultrasound remains the first-line modality, al-
though it depends on a skilled operator and
the equipment®¥. Magnetic resonance imaging
(MRI) confirms, corrects, or completes the ul-
trasound diagnosis due to its higher tissue res-
olution and field of view. The modifications in
the myometrium of the lower uterine segment
depend on the time elapsed since the cesarean
section. The scar is observed as a hypointensity
due to fibrous tissue. If a uterine scar is incom-
pletely healed, there is a thinning and retraction
of the uterine wall, sometimes with a triangular
or semicircular defect known as a cesarean scar
niche. This indentation of the myometrium of
at least 2 mm is present in half of the women
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with a history of cesarean section. After repeat-
ed cesarean sections, there may be two or more
niches. Adhesions can be visualized on MRI as
hypointense bands between the anterior uter-
ine wall and the bladder and between the uterus
and the anterior abdominal wall®®).

Currently, women are seeking their first preg-
nancy at an older age. The association between
maternal age > 35 years and adverse outcomes
in 169,583 low-risk primiparas with singleton
and cephalic births > 37 weeks has been exam-
ined over 10 years in Norway. Adverse outcomes
increased with advancing maternal age, mainly
in emergency operative deliveries, and with 3
times more moderate bleeding®®.

The World Health Organization (WHO), in 1985
concluded that the acceptable national rate of
primary cesarean sections should not exceed
10-15%%7. In the U.S., more than 30% of births
are by cesarean section. Latin America has the
highest rates of cesarean sections in the world.
In a study of 85,605 births in 5 Latin American
countries, 38.1% were by cesarean section, 5,763
(6.7%) experienced extreme maternal morbidi-
ty©@®. In Latin America and the Caribbean, 43%
of births were by cesarean section in 2021,
In Brazil, cesarean sections account for 57% of
births®%, and in Peru, 37.8%%"32. In Iran, 47.9% of
births are by cesarean section®3.

In a secondary analysis of the WHO Multination-
al Survey on Maternal and Newborn Health in
173,124 multiparous women, previous cesare-
an section was associated with a higher risk of
uterine rupture (@aOR 7.74), morbidly adherent
placenta (aOR 2.60), extreme maternal morbid-
ity (@OR 1.91), severe maternal complications
(aOR 1.80), and placenta previa (aOR 1,76). In ne-
onates, previous cesarean section was related
with a higher risk of admission to the neonatal
ICU (@aOR 1.31), extreme neonatal morbidity (aOR
1.19), and preterm birth (aOR 1,07). Additionally,
previous cesarean section was interrelated with
severe morbidity in future pregnancies®+32).,

Women undergoing cesarean section develop
a mild degree of irritable bowel syndrome®®.
Acute colonic pseudo-obstruction (ACPO) is an
uncommon complication after a cesarean sec-
tion. It requires imaging studies and periodic
observation if the patient's management is con-
servative. If it does not improve, consider early

endoscopic decompression. The clinical signs of
peritonitis or the radiological signs of ischemia
or perforation require immediate surgical inter-
vention®7),

A Swedish study conducted between 2005 and
2017 included 140,128 women (209,391 births)
in the cesarean group and 614,355 primiparous
women (973,429 births) in the vaginal control
group. The reference group consisted of 411,201
nulliparous women of the same age. In the ce-
sarean group, 410 (0.20%) had a serious cardio-
vascular incident within the 42 days following
delivery, and in the vaginal control group, the
figure was 857 (0.09%), with a significantly high-
errisk in the cesarean group (OR 2.23). The asso-
ciated risk factors were a high body mass index,
preeclampsia, advanced maternal age, tobacco
use, and urgent cesarean delivery®®.

THE PLACENTA

Cesarean delivery increases complications with
the placenta in a subsequent pregnancy®”. The
cause of placenta previa is unknown, except for
its association with endometrial damage and
uterine scarring. Risk factors include advanced
maternal age, multiparity, smoking, cocaine use,
previous curettages including uterine aspira-
tion, assisted reproductive technology, history
of cesarean section, and placenta previa. During
the implantation of the fertilized egg, the tro-
phoblast can adhere to the uterine scar causing
the placenta to cover the cervical os or infiltrate
the myometrium®0.

The increase in cesarean sections and pregnan-
cies at older ages is associated with a rise in cas-
es of placenta previa and the spectrum of pla-
centa accreta, which complicate with difficulty in
controlling hemorrhage at the placental separa-
tion surface, disseminated intravascular coagu-
lation, and the need for hysterectomy.

The blood supply of placenta previa and the
spectrum of placenta accreta is complex. The
blood flow would enter not only from the inter-
nal iliac artery but also through anastomosis of
the external iliac artery, the inferior mesenteric
artery, the lumbar artery, and the median sacral
artery“". A history of antepartum hemorrhage
at < 29 weeks or if there are recurrent episodes
(= 3), a thick placental edge covering (or near) the
cervical os, a short cervical length (< 3 cm with
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placenta previa, < 2 cm with low-lying placenta),
and a previous cesarean section are risk factors
for deciding on an urgent/preterm cesarean de-
livery“2. Suspected or imaging-detected cases of
placenta previa should be managed in emergen-
cy-prepared surgical centers with blood banks,
laboratories and protocols for massive transfu-
sions, as well as care from specialists experts in
cesarean-hysterectomies and abdominopelvic
surgery.

In the etiology of the placenta accreta spectrum,
a defectin the endometrium-myometrium inter-
face would lead to failure of normal decidualiza-
tion in the area of the uterine scar, allowing for
abnormally deep anchoring villi and infiltration
of trophoblasts. It is associated with maternal
morbidity and mortality due to severe hemor-
rhages“3.

IMMEDIATE COMPLICATIONS OF THE NEWBORN

Women who give birth by cesarean section are
less likely to see, hold, and feed their newborns
shortly after delivery compared to those who
have their baby vaginally (p < 0,001); they report
less positive birth experiences (p < 0,001). When
they see, hold, and feed their newborns shortly
after birth, the birth experiences are more pos-
itive than when they have their baby vaginally
(p =0,010)“449,

Sometimes, pregnant women request an elec-
tive cesarean delivery due to fears of serious
morbidities during a vaginal delivery. Elective ce-
sarean section before 39 weeks increases respi-
ratory complications, hypoglycemia, neonatal
sepsis, and admission to the neonatal ICU. A dif-
ferent intestinal colonization in neonates born
by cesarean section would explain the higher
incidence of food allergies, asthma, and possi-
bly the occurrence of type 1 diabetes. Epigenetic
changes could be responsible, among others, for
childhood neoplasms®“®.

In more than 2,100 articles from the last 10 years
of Ovid Medline, the impact on neonatal mor-
bidity and mortality has been analyzed in wom-
en who opt for elective cesarean delivery at 39
weeks of gestation, a time when more than 70%
of births in the U.S. occur annually. The cesarean
section at the mother's request, in addition to
the risk of prolonged hospitalization can cause
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possible complications in a future pregnancy,
respiratory problems in children, and delays in
breastfeeding*”. The rate of brachial plexus pa-
ralysis in vaginal delivery ranges from 0.047%
to 0.6%, while in cesarean section it ranges
from 0.0042% to 0.095%. In the 3 million births
at > 39 weeks, there would be +4,500 cases of
brachial plexus paralysis with vaginal delivery,
and between 1 in 5,000-10,000 permanent inju-
ries would be avoided with an elective cesarean.
Fetal trauma is greater with surgical vaginal de-
livery than with cesarean section. The neonatal
mortality of 9.1% is apparently due to intrapar-
tum hypoxia®“®.

Paixao in Brazil studied 17,838,115 live births be-
tween 2012 and 2018. Live births from women
at low risk (Robson groups 1 to 4) had a higher
infant mortality rate (25%) up to 5 years com-
pared to those born by vaginal delivery (HR =
1.25; p < 0.007)4e-5n,

[POSSIBILITY OF LONG-TERM COMPLICATIONS IN
NEONATES DUE TO CESAREAN SECTION

Babies born by cesarean section have different
hormonal, physical, bacterial, and medical expo-
sures that can subtly alter neonatal physiology.

Between 1997 and 2011, in New Jersey, U.S,,
elective births more than doubled and were as-
sociated with neonatal morbidity, even at gesta-
tional ages of 39-40 weeks. The rates of cesare-
an sections and induced births, which currently
account for more than a third and a quarter of
births in the U.S., respectively, seem to have de-
creased thanks to delaying births until a gesta-
tional age of 39 weeks. The findings suggest that
delaying delivery beyond 39 weeks and avoiding
interventions during labor when not medically
necessary would improve child health and re-
duce healthcare costs®?.

In a systematic review on PubMed, Science Di-
rect, and Google Scholar, it was observed that
cesarean section was a risk factor for respirato-
ry infections in offspring (pooled OR = 1.30; p =
0.001), asthma (pooled OR = 1.23; p < 0.00001),
and obesity (pooled OR = 1.35; p < 0.00001)®3),
The short-term risks (3 years) included having al-
tered immune development, a higher likelihood
of allergy, atopy and asthma, type 1 diabetes,
and overweight and obesity in childhood®*>®).
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In a meta-analysis of 35 studies (12 cohort stud-
ies and 23 case-control studies) from PubMed,
Web of Science, Embase, and Cochrane Library
databases on the relationship between cesar-
ean sections and autism spectrum disorders
(ASD)/attention deficit hyperactivity disor-
der (ADHD) in neonates, the statistical results
showed a higher risk of ASD (odds ratio [OR] =
1.25; p < 0,001) and ADHD (OR = 1.11; p < 0,001)
in the offspring of cesarean-delivered women
compared to the vaginal delivery group, more so
in female neonates. The risk of ASD was higher
in the offspring of cesarean sections performed
under general anesthesia®”.

Other researchers explored PubMed, Embase
and Web of Science for the association of cesare-
an section with overweight/obesity in childhood
(3-8 years), adolescence (9-18 years), and/or
adulthood (>19 years). The overall pooled odds
ratio (OR) for overweight/obesity in children
born by cesarean section compared to those
born by vaginal delivery was 1.33, a moderate
association that included OR 1.32 for children,
1.24 for adolescents, and 1.50 for adults®®>, In
the follow-up of mother-child dyads from the
Boston Birth Cohort up to the age of 5 years, out
of 1,441 mothers, 961 gave birth vaginally and
480 by cesarean section. Those born by cesar-
ean section were 1.4 times more likely to suffer
from overweight or obesity in childhood®?.

THE VAGINAL MICROBIOTA AND ITS TRANSMIS-
SION FROM MOTHER TO CHILD DURING VAGINAL
BIRTH AND CESAREAN SECTION

Babies born vaginally are colonized by maternal
vaginal and fecal microbiota, while those born
by cesarean section are colonized by environ-
mental microorganisms. A study in China has
determined the fecal microbiota and fecal me-
tabolome of 60 infants. The feces of babies born
by vaginal delivery had a higher abundance of
Bifidobacterium, Lactobacillus, Bacteroides, and
Parabacteroides, while those born by cesarean
section had more Klebsiella. By metabolom-
ics, the feces of newborns born vaginally had
an abundance of DL-norvaline and DL-citrul-
line, while those born by cesarean section had
abundant trans-vaccenic acid and cis-aconitic
acid. Moreover, the feces of newborns delivered
vaginally showed a significant positive correla-
tion with tryptophan and pyruvate metabolism,
while the feces of newborns delivered by cesar-

ean section had a positive correlation with ABC
transporters®”. Cesarean delivery prevents the
newborn from acquiring vaginal microbiota®*%3.

In 335 mother-infant pairs from a birth cohort
in New Hampshire, USA, fecal microbiome data
from 6-week-old infants were generated us-
ing lllumina 16s rRNA gene sequencing (V4-V5
region). In the vaginal delivery group, mater-
nal overweight or obesity was associated with
greater diversity of the infant gut microbiome
and a higher relative abundance of 15 opera-
tional taxonomic units (OTUs), including Bacte-
roides fragilis, Escherichia coli, Veillonella dispar,
and OTUs from the genera Staphylococcus and
Enterococcus. In the cesarean delivery group, no
significant associations were observed between
pre-pregnancy BMI and the diversity of the in-
fant microbiome or in the 15 OTUs®,

In the Canadian Healthy Infant Longitudinal De-
velopment (CHILD) birth cohort, the association
between the mode of delivery and the gut mi-
crobiota in 935 term infants was studied using
16s ribosomal RNA gene sequencing on fecal
samples collected at a mean age (SD) of 3.7 (1.0)
months. At the ages of 1 and 3 years, 382 (40.9%)
were overweight, 69 (7.5%) were overweight at
one year old, and 90 (10.4%) at three years old.
Compared to those born by vaginal delivery to
mothers with normal weight, babies born by
vaginal delivery to obese or overweight mothers
were three times more likely to be overweight at
one year, while babies born by cesarean section
to overweight mothers had a five times higher

risk of being overweight at one year (ORa 5,02)
(65)

Recent data suggest the presence of a microbi-
ota in the uterus, particularly in the placenta.
which could trigger immune responses in the
fetus and program the immune development of
the infant during fetal life®®.

The rates of preterm and premature births in-
creased from 2014 to 2022 (12% and 20%, re-
spectively), while term and post-term births
decreased (6% and 28%, respectively)®”. Pre-
maturity is associated with a higher risk of
long-term health and neurodevelopmental
problems®®. The increasing use of assisted re-
productive technology (ART) is one factor con-
tributing to the rise in multiple birth rates and
premature births of infants conceived through
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ART, primarily those born by cesarean section.
In a meta-analysis that included nine studies,
the risk of cerebral palsy more than doubled af-
ter assisted reproductive technology®.

CONCLUSIONS

Labor and delivery are unique experiences that
testthe mother's physical and emotional energy.
Obstetricians must keep in mind that there may
be fear and uncertainty on the part of women
regarding vaginal delivery. And other pregnant
women show strong discontent and distrust to-
wards providers and the healthcare system, as
well as reject objective information about the
consequences of cesarean sections?.

The consequences of cesarean sections are
known, as outlined in this database review, al-
though with the limitation of exploring only
some of them, which must be considered by ob-
stetricians for the appropriate decision.

The lack of autonomy in decision-making can
generate decision conflicts and is one of the
main determinants of the high cesarean rates
in low- and middle-income countries”". This
fear increases when a woman with a previous
cesarean and without proper instruction is al-
lowed vaginal delivery or is subjected to a trial of
labor. However, under appropriate conditions,
the risk of uterine rupture during labor or asso-
ciated complications is low through proper pa-
tient selection and good clinical practices by the
physician and the organization of the healthcare
institutiont2,

The communication between the doctor, the
pregnant woman, and the family must be con-
stant during pregnancy and especially at the
end of the pregnancy and during childbirth,
that is, person-centered obstetrics. The psy-
choprophylactic preparation of the pregnant
woman and the support during pregnancy and
childbirth are important resources to improve
childbirth outcomes. When the time comes, the
woman has the autonomy to decide between
a vaginal birth and a cesarean section if the
pregnancy or labor progresses normally and
there are no complications in maternal or fetal
health. But the obstetrician cannot be satisfied
if he has not communicated to the mother and
her companion the maternal and perinatal out-
comes associated with the pregnant woman's
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choice on how to terminate her pregnancy. The
consequences of an unnecessary cesarean sec-
tion require reflection from all parties involved.
And the decision to perform a cesarean section
should be based on the net clinical benefit for
everyone: the mother, the child, and the future
adult.
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