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Abstract

:

Birth is a physiological act that is part of the morpho-functional economy of the maternal body. Each stage in the act of birth has a predetermined pathway that is neurohormonally induced and morpho-functionally established through specific and characteristic adaptations. Like maternity, childbirth also has an important impact on the maternal body as a biological structure and psycho-emotional behavior. Cesarean section performed at the request of the mother with no medical underlying conditions besides the prolonged hospitalization risk can also cause breathing problems in children, delayed breastfeeding, and possible complications in a future pregnancy. Vaginal birth remains the path of choice for a physiological evolution pregnancy. Although erroneously considered safe and easy today, cesarean section delivery must remain an emergency procedure or a procedure recommended for pregnancies where birth is a risk to the mother and to the child, as cesarean section itself is a risk factor for negative outcomes for both mother and baby. This review summarizes the impact that both cesarean section and natural birth have on mother and newborn in their attempt to adapt to postpartum events and extrauterine life.
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1. Introduction


When we talk about vaginal birth or cesarean birth, we have in mind childbirth, that is, the process by which the product of conception—the newborn—separates from the maternal environment and begins its life under completely new conditions. Physiologically, this passage is gradual and phased, equally including maternal participation and fetal adaptation in an absolutely physiological manner that characterizes labor for the human species [1,2]. The World Health Organization (WHO) defined normal birth as “spontaneous in onset, low-risk at the start of labor and remaining so throughout labor and delivery. The infant is born spontaneously in the vertex position between 37 and 42 completed weeks of pregnancy. After birth, mother and infant are in good condition” [3]. As for vaginal birth, it includes spontaneous vaginal delivery without labor-inducing drugs, induced vaginal delivery using drug, or other techniques to induce labor and assisted vaginal delivery that uses a specific instrument such as forceps or a vacuum device to extract the newborn. Both natural and induced vaginal delivery can be assisted. The term “natural childbirth” is used to describe a vaginal delivery without medication for pain or to start or speed up labor [4,5].



The aim of this review is to summarize the impact that both cesarean section and natural birth have on mother and newborn regarding their physical and emotional health in their attempt to adapt to postpartum period and childcare for the mother and to extrauterine life for the newborn.




2. Impact of Vaginal Birth on the Mother


To understand the adaptation effort to which the mother and newborn are subjected, a brief incursion into the physiology of birth with its two components is necessary. First, the maternal component prepares the act of childbirth through a series of morpho-functional changes facilitating the evolution of birth. Thus, labor, for example, is preceded by hormonal changes starting 3 to 4 weeks before the actual moment [6]. Labor initiation involves withdrawn functional progesterone and increased estrogen bioavailability, corticotrophin releasing hormone (CRH), and neuroendocrine mediators associated with an increased responsiveness of the myometrium to prostaglandins and oxytocin [7]. With a myometrial effect, in which the myometrium inhibitory hormones (such as progesterone of ovarian or placental origin) disappear, followed by the development of hormones that stimulate excitability, contractility, and development of the uterine muscles, such as oxytocin and estrogens [2,8]. Simultaneously, uterine contractions will gain consistency in intensity and frequency under the influence of excito-motor hormones and acetylcholine, leading, among other things, to progressive dilation of the cervix [8,9,10]. All these processes have a dynamic character, manifesting along four stages. The first stage of labor begins with mild, irregular uterine contractions in the latent phase that tend to become stronger and rhythmic. The active phase starts at 3–4 cm dilatation of the cervix and ends when full dilatation is achieved (10 cm). This active phase can take 4–8 h in nulliparous women with upper limits up to 20 h. In parous women, the median duration is about 2–5 h with an upper limit of up to 14 h [11,12]. The second stage, the expulsion, starts with full cervical dilatation and ends with the delivery of the fetus. The American College of Obstetricians and Gynecologists (ACOG) considers that if the second stage takes more than 3 h when regional anesthesia is associated in nulliparous women or 2 h in the absence of anesthesia, then this second stage is considered prolonged. The same statement applies for multiparous women if the second stage exceeds 2 h when given regional anesthesia or 1 h without [13]. The third stage starts after the complete delivery of the fetus and ends with completed delivery of the placenta and its attached membranes. The delivery of the placenta usually takes less than 10 min although the third stage of labor can last for 30 min. After 30 min, this stage is considered to be prolonged. The fourth stage includes the uterine involution that follows the delivery of the fetus and the placenta [7]. Both mother and newborn recover from the physical process of birth and also start bonding to each other [13,14] (Figure 1).



Note that all these changes occur over time, and their actual performance in childbirth takes 8–12 h. Apart from the local pelvic-genital changes, there are changes and adaptation incurred by all organs, apparatuses, and systems of the maternal body. Thus, the rhythm and amplitude of breathing increases by about 20% (24–26 rpm and 600 mL of the current volume), heart rhythm increases to 80–85/min, AP increases by 10–20 mmHg, and cardiac output by 20–30% [15,16]; within the digestive system, there can be reflex vomiting, compression transit disorders, micturition disorders, leukocytosis, and hypoglycemia, all phenomena that are completely resolved within 3–4 h after birth [8].



In labor context, maternal suffering is notable and is characterized by pain (labor pain) generated by uterine contractions, compression, and traction on the pelvic-genital structures [2]. Labor pain consists of a visceral component that characterizes the first and the second stage of childbirth and a somatic component that occurs during the late first stage and the second stage. However, pain perception is subjective: nulliparous pain scores are higher compared to that of multiparous woman mainly due to the lack of previous birth experience or antenatal education [17,18]. As a response to pain and labor-related stress, there is a cascade of hormones that facilitates the reduction of pain and stress levels during and after birth and stimulates the interaction and bonding between mother and baby in the postpartum period. Oxytocin is a key hormone during pregnancy in childbirth, as it contracts the uterus and promotes the progress of labor, helps the expulsion of the fetus and placenta, and prevents bleeding afterwards. Among other benefits, it reduces sympathetic nervous system activity (“fight or flight”) and increases parasympathetic nervous system activity (“relaxation and growth” and “calm and connection”), reducing anxiety and pain [19,20]. Beta-endorphin is a natural narcotic and plays an important role in pain perception modulation. Its level increases during pregnancy, reaching a peak during labor. This hormone helps women giving birth deal with pain but also supports the positive mood during childbirth process [21,22]. Catecholamines are stress hormones released during a fight-or-flight response. Their peak in the last portion of labor prior to pushing contributes towards the powerful fetal ejection reflex and help the newborn’s transition to extrauterine life [20].



A separate remark must be made as regards the psychic component through the emotional state, depression, and stress it implies, which may interfere negatively with the evolution of pregnancy. It is estimated that the global prevalence of postpartum depression (PPD) is approximately 17%, directly associated with country development and national or regional income [23,24]. The major and moderate risk factors are prenatal depression, prenatal anxiety, a poor economic foundation, and lack of social support from partner or others [25,26,27]. Of these factors, social support has been considered both as one of the strongest predictors of PPD and a target of psychosocial intervention [28]. Several possible mechanisms associated social support to PPD. There is a strong degree of comparison with other mothers that might be a risk for PPD, whereas the support of others can relieve the stress. The incapacity of breastfeeding can also generate PPD, as mothers blame themselves and lose their confidence as mothers [29]. Challenges and difficulties of childcare are easily overpassed with encouragement from others, and this reassurance is considered a protective factor against PPD [28,30]. The lack of social support can also result in a difficult labor and birth. There is also the fear of birth, leading to higher levels of pain that may inhibit progression of labor and can exacerbate postnatal depressive symptoms [31,32]. Because of the stigma of depression, the mother may refuse to seek professional help [33]. The psychological impact that childbirth has on the mother should not be underestimated, as it may influence the evolution of the subsequent relationship with the newborn, especially since the childbirth itself is an act with a primarily neuroendocrine substrate [34]. Apart from strengthening this relationship, this impact may also have psychiatric connotations in the form of intrapartum or postpartum recurring psychosis with depressive or even schizoid manifestations. Birth is associated with a marked increase in the risk of episodes of psychiatric disorders [35,36]. Without leaving these aspects aside, one must retain the psycho-emotional and affective beneficial effect of the act of physiological birth on the relationship and subsequent evolution of the mother–child couple.




3. The Impact of Vaginal Birth on the Newborn


The major impact of the act of childbirth on the baby is the absolute need for immediate and subsequently gradual adaptation to a new environment of life: the extrauterine medium where the conditions are completely different and require a considerable effort of adaptation from the newborn. However, it is a complex physiological process that is verified in time and that, under normal circumstances, is concluded with the emergence of the parent–child couple [2,9]. Beyond the adaptation effort, childbirth also means exposure to a trauma that occurs along certain parameters during labor and expulsion and that at any time may become pathological, especially for primipara. The passage through the pelvic-genital channel (the birth canal) is equal to compression, flexion, and deflections of various segments of the newborn’s body, with compression and relaxation produced during the progression of birth and with effects on the organs, systems, but also nutrition of the fetus, and its most severe result, hypoxia, is a situation that must be feared due to impact on the nerve cell, blood hemostasis, and metabolic homeostasis [3,9]. From the viewpoint of the severity of trauma to which the body is subjected at birth, it is considered that under the circumstances of a normal existence, it is the most powerful and dramatic one in the individual’s life [37]. The dehiscence of the cranial sutures, laxity of tissues and their elasticity, as well as incomplete ossification make the crossing of the genital canal progressive and without major incidents, occurring almost spontaneously and without stopping in more than 95% of the cases; that is why since times immemorial the mother was assisted at birth by uneducated yet experienced people who did nothing but help nature, cutting off the cord and assisting the mother together with the newborn. They were the midwives, a profession that has emerged since antiquity and later the accoucheur, a kind of obstetrician, as we would say today [38]. The progression of birth at least as far as the fetus is concerned seems to be done in perfect silence, unlike maternal pain, agitation, and coordinated effort for expulsion. This does not mean that the newborn does not suffer or does not feel the pain.



The exact nature of fetal pain remains unknown, but there is evidence that the fetus experiences pain in the third trimester of pregnancy [39]. The perception of pain earlier during gestational period might be sustained by spino-thalamic pathways development (approximately from the 20th week) and the connections of the thalamus with the subplate (approximately from the 23rd week). The appearance of the correct neuro-anatomic connections is not sufficient to produce a mature ability to feel and interpret pain, but these developing neural elements are not inactive, as noxious stimulation can produce stress hormones very early in gestation [40]. The stress experienced by a mother during pregnancy has been correlated with later changes in children’s behavioral responses to painful stimulation. Traumatic insults can activate the fetal hypothalamic pituitary adrenal axis and negatively influence the infant’s neurodevelopment [41]. Until recently, it was thought that intrauterine inhibitory chemicals block all fetal pain throughout the pregnancy, but a literature review concluded that these neuro-inhibitors do not have an anesthetic action at normal fetal values [42].



Simply, the newborn can express pain only at the moment of his first breath, which is nothing more than a scream of pain followed by crying that most of those present consider an expression of life and vitality when it actually comes from an underlying pain accumulated throughout birth. Crucial changes, however, are the functional changes that occur with birth because the morphological changes are reduced to skull changes, as it becomes ovoid by overlapping the sutures due to the compression of the pelvic-genital passage with the risk of hemorrhage (blood diffusion, frontal bossing, cephalohematoma by periosteal accumulation of fluid, and cerebral-meningeal hemorrhages by vascular rupture due to pressure on the brain or hypoxia) [43]. The prevention of birth trauma can be achieved by using a professional multidisciplinary team for taking care of both mother and child. Advances in antenatal care can identify fetal malformations and malpresentation as potential issues, preparing the practitioner for a high-risk delivery [43].



However, a certain degree of perinatal stress is beneficial during childbirth, as it increases the synthesis of cortisol and catecholamine in the infant’s blood; these are hormones of great importance for the achievement of pulmonary maturity and for the adaptation of the circulatory system to extrauterine life [44,45].



Of vital importance, however, are the functional changes of the vital organs of the lung and heart that provide the vital functions: breathing and circulation, which occurs spontaneously with the sudden passage to the extrauterine life. According to Schuler et al.’s study, newborns delivered through the birth canal achieve higher cortisol levels and present an increased expression of pain compared to neonates delivered by cesarean section [37].



The lungs are still full of liquid until the first breath. The first inspiratory effort plays a critical role by generating an active pressure gradient that allows the fluid to pass into the interstitial tissue, from where it will be gradually removed by pulmonary and lymphatic circulation [6]. The first breath is the setting in motion of the respiratory apparatus, which controls the gaseous exchange with the external environment. The penetration of the air into the alveoli is accomplished mechanically by the decompression of the chest when passing through the compression of the genital canal. Simultaneously, hypoxia and hypercapnia performed by the same mechanism will set in motion the archaic bulbar and pneumotaxic centers of the pons, which will determine the respiratory rhythm. Abruptly, the child will pass from a state of chronic hypoxia and moderate respiratory acidosis to a normal state of oxygen and carbon dioxide concentration in the blood immediately followed by physiological hemolysis (neonatal jaundice) and rapid decrease of fetal hemoglobin [8,46]. The second instantaneous adaptation process is the transformation of the fetal blood circulation into adult circulation by suppressing the placental circulation (in which the nutritional intake was provided by the umbilical veins), the progressive closure of the intra-auricular communication, the triggering of the cardiopulmonary circulation (the small circulation), the closure of the arterial canal, and the completion of the portal circulation [8,47]. Childbirth also means the onset of other types of adaptation that will occur over time: renal, digestive, immunological adaptation, etc.



All these will be followed by specific care, natural nutrition (the white umbilical cord), and the psycho-affective and environmental stimulation of the mother–child couple, which will be the expression of the normal physiological evolution of vaginal birth. We emphasize that the above mentioned can be circumscribed to 95% of births [2].




4. Cesarean Section as a Medical Solution


Every obstetrics textbook has a chapter entitled pathology of labor, which, of course, refers to situations where, for various reasons, birth does not progress, progresses slowly, or stops evolving.



Many situations that affect birth belong to the pathology of pregnancy, which can be equally maternal, i.e., consuming diseases, basin dystocia, or congenital malformations; related to pregnancy, i.e., twins or malformations; or they may be related to the fetus, i.e., position dystocia, congenital malformations, hydrocephalus, or other situations that make it impossible or risky to give birth through the birth canal [1]. Today, the nearly exclusive solution is cesarean surgery, which has become extremely popular for use in obstetric services. The motivation for such large-scale use lies in the modern possibilities of pregnancy investigation, which makes it possible to highlight the numerous situations that could pose a fetal or maternal risk at birth; the actual desire of the parturient women to avoid the inconveniences of vaginal birth, i.e., fear of labor pain, fear of childbirth, experience of previous labor, desire to avoid long labor, anxiety due to fetal trauma/death, pelvic floor and vaginal trauma, urinary incontinence, fear of defecation, anxiety about the loss of control, anxiety due to lack of support from the staff, emotional aspects, and anomalies of the prenatal examination; and of course, the technical possibilities that offer a high degree of safety of the operation itself [48,49,50]. It seems that most of both physicians and patients’ perception about delivery methods is that spontaneous delivery is riskier than cesarean section [51]. Therefore today, at least in the urban environment, cesarean has become a routine practice. Even the history of this intervention is a historical curiosity that was perpetuated for more than 2000 years to reach its current stage of evolution.



In India and Egypt, it was practiced since the year 600 BC, and the legal regulations were instituted in the time of the Roman King Numa Pompilius in the Lex Regia, which specifically provided cesarean as a mean of extracting the child from his deceased mother. This provision could also be found in Lex Caesarea during the time of Emperor Julius Caesar somewhere between 46–44 BC, hence the name Cesarean section [42,52].



The first mention in a medical book dates back to 1350, and the first measures to apply for the parturient in difficulty belonged to Ambroise Paré in 1550 and Jeremias Trautmann in 1610, whose patient died 25 days after through septicemia. Hemorrhage, peritonitis, and septicemia were major hazards until 1882 when Sänger introduced the surgical wound suture (thus controlling hemorrhage and peritonitis caused by penetration of the lochia into the peritoneal cavity), in 1876 when Foster introduced asepsis and antisepsis, in 1847 when Simson introduced anesthesia, and in 1907 when Frank of Bonn and Hugo Selheim performed the incision on the lower uterine segment, bypassing the contractile area of the uterus and implicitly the peritoneal layer [42,53]. Modern technical possibilities have transformed cesarean into an ordinary intervention ever more demanded by the modern woman. Although maternal request is one of the main causes of increased cesarean section levels, the 2011 guidelines of cesarean section clarify that maternal request, in the absence of clinical reasons, does not specify an indication for the intervention [51,54]. The demand grew so much that while in 1970, only 5% of children were born through cesareans, in the 1980s, it was 25%, and today, it is estimated that in some centers the percentage has sometimes reached 50–75% instead of 10–15% as recommended by the World Health Organization (WHO) to be necessary in order to prevent the risks associated with vaginal births [55].



In many developed countries, the number of cesareans has increased, and attention has been focused on strategies to reduce its use, as it does not provide additional health gain but may increase maternal risks, and it may have implications for future pregnancies and health services [55,56,57,58,59,60]. The reasons for this increase are multifactorial, and they are not well understood. Changes in maternal characteristics and professional practice styles, increased malpractice pressure, as well as various economic, organizational, social, and cultural factors have been involved in this trend [61,62,63].



Another common reason for cesarean section is the phenomenon of defensive medicine. Defensive medicine seems to be related to gynecologists’ fear of legal actions promoted by their patients for medical malpractice and negligence [51].



Additional concerns and controversies related to cesarean section include inequalities in the use of the procedure not only between countries but also within countries as well as the costs they impose on health systems [63,64]. For Medicaid, the average costs involved in cesarean delivery were 30% higher than for vaginal deliveries, including prenatal care, childbirth, and postnatal care [65]. Usually, higher costs of cesarean delivery are explained by a higher rate of newborn admissions to neonatal intensive care units (NICU), maternal intensive care unit (ICU) admission, longer hospital stay, and greater use of human resources for assistance [4,66,67]. Perioperative complications seem to associate the highest risk for prolonged postpartum length of hospitalization after cesarean delivery, additionally increasing heath care burden [68,69]. Preterm delivery, grandmultiparity (history of ≥5 births), multiple pregnancy, the need of urgent cesarean section, abnormal placentation, and preeclampsia seem to be most frequent associated with prolonged hospital stay following cesarean delivery [70,71].



A contributor to the increased cesarean section levels might be the remuneration system that pays the same amount for vaginal and cesarean birth regardless of the prolonged assistance hours given in vaginal deliveries [72].



The highest cesarean section rates are found in Latin America and the Caribbean (40.5%), and the lowest rates are found in sub-Saharan Africa [23], indicating a lack of access to this lifesaving intervention mainly due to the paucity of resources [73,74].



It is true that modern technical possibilities also highlight many situations that could negatively influence the evolution of pregnancies that would require a cesarean section as a necessity [44].




5. The Morphological Implications of Cesarean Section on the Parturient


Cesarean surgery is actually a brutal interruption of cohabitation of the fetus with his mother through the surgical separation that this procedure implies. It can be said that although the intervention is scheduled, and the psychological preparation of the mother is fulfilled, physiologically, neither the maternal nor the fetus’s body is prepared [69]. It means, in other words, transforming the physiological event of childbirth into an artificial, forced one and that both mother and infant will bear the impact of the intervention involving the surgical procedure, the anesthesia, the absence of labor and expulsion, and the entire neurohormonal and functional sequence that birth involves as well as the risk of trauma by traction and by the use of instruments, the risk of bleeding, and the risk of infections [75].



WHO’s recommendation of initiating breastfeeding is within one hour of birth [76]. Although skin-to-skin and early breastfeeding should always be the routine after birth regardless of mode of birth, in cesarean section delivery, most probably, the mother will not touch and breastfeed the baby until after a variable time of at least 24 h, with the mother being under anesthesia, and lactation due to the severity of separation and the lack of hormonal impact will be delayed [77,78,79,80,81].



As for the number of cesarean sections a woman can have, research has not established an exact number of repeat cesarean sections considered safe. Compared with primary caesarian section, multiple repeat caesarean sections (MRCS) are associated with additional risks including placenta previa, abnormal placental invasion, and difficulties in surgical dissection [43,82]. Furthermore, maternal morbidity increases with increasing numbers of previous cesarean sections [83] (Table 1).




6. The Impact of Cesarean on the Fetus


This impact is not less important because the same intervals that physiological birth implies are bypassed through cesarean. The slow adaptation to the new living environment involved by the passage through the pelvic-genital canal is brutally interrupted. The first breath is no longer the result of decompression of the thorax that passed through the pelvic strain but the result of artificial skin stimulation, thoracic massage, or ventilation with the balloon. The presence of the anesthetic in the fetal circulation diminishes the tone and reflexes of the newborn, delaying the immediate adaptation reaction.



It is known that the newborn needs >5 min to attain an arterial oxygen saturation >80% and almost 10 min to reach 90% during a normal postnatal transition [89]. Cesarean section is usually associated with either general or regional anesthesia, both with high impact on the newborn’s adaptation to extrauterine environment. Regional anesthesia is frequently the first choice for elective cesarean. General anesthesia or conversion from regional to general anesthesia is required for emergency reasons. Several studies identified significant differences in newborn outcomes between general and regional anesthesia [90]. General anesthesia is associated with lower APGAR score in the 1st, 3rd, and 5th minute following cesarean delivery compared to regional anesthesia [90,91,92]. Sung et al. compared the effect of general and spinal anesthesia for elective cesarean section. The authors found a larger proportion of newborns with 5-minute Apgar scores < 7 in the general anesthesia group than in the spinal group [93]. Similarly, Bao et al. reported significant differences in newborn outcomes between the general and neuro-axial anesthesia groups concerning APGAR score in the 1st and 5th minute. Admission rate to Neonatal Intensive Care Unit (NICU) was greater in the general anesthesia group [91].



Knigin et al. evaluated the effect of maternal hypotension after spinal anesthesia for elective cesarean and the time from anesthesia to delivery as risk factors for neonatal acidosis. Anesthesia-to-incision and incision-to-delivery intervals, use of vasopressor treatment, and sustained spinal hypotension were independently associated with neonatal acidosis. However, no neonatal complications such as transient tachypnea of the newborn, respiratory distress, or admission to NICU were encountered. Other factors such as maternal age, the number of previous cesarean deliveries, gestational age, neonatal birthweight, and fetal presentation were not associated with neonatal acidosis [94].



In terms of newborn cerebral oxygen saturation measured immediately after cesarean delivery, Willfurth et al. concluded that cerebral tissue oxygenation in neonates during immediate transition after birth was similar after maternal general and spinal anesthesia despite differences in SpO2, heart rate (HR), and APGAR score in term neonates. In preterm neonates, there were no statistically significant differences in SpO2, HR, and cerebral oxygen saturation between the two groups of study. Only the APGAR score in the 1st minute was significant lower in the general anesthesia group [95]. In contrast, Ozgen et al. found cerebral oxygen saturation to be higher in the combined spinal epidural anesthesia group than in the general anesthesia group. As for SpO2 values, the neonates delivered by cesarean section performed under combined spinal epidural anesthesia had higher SpO2 values than neonates born from mothers given general anesthesia [96]. Urlesberger et al. analyzed the value of cerebral oxygen saturation measured in term infants born via vaginal birth versus cesarean delivery but found no difference between the groups. SpO2 and HR levels were lower during the observational period in the cesarean section group [97].



The absence of positive stimuli determined by the mother–child relationship that is delayed in cesarean delivery would negatively influence the child’s adaptation, especially because nutrition is delayed by the absence of lactation or the impossibility to practice it during the first 24 h [1,2,8]. The forced expulsion of the fetus causes sudden decompression of the head as well as possible intracranial hemorrhage [98]. However, many speculations are based on this adaptation to the extrauterine life of a cesarean-born baby, such as thermoregulation, hormonal activity, the enzyme behavior of the new-born baby, the reaction to the environment, and immune response. However, these adaptations are characteristic of the neonatal period and childhood; they occur over time, and their maturation follows a route that does not depend on the type of birth; the digestive adaptation is accomplished in the first year and immunological maturity at 10 years, not to mention the morpho-functional maturity, which is complete in adolescence.



Regarding the pediatric consequences of cesarean section, several studies concluded that cesarean section is a risk factor for respiratory tract infections, asthma, obesity, and neurological disorders in children [45]. Current studies consider early alteration of the human microbiome to play an important role in the onset and progression of several diseases by modulating important metabolic and immunomodulatory processes [99,100]. Depending on the delivery mode, quantitative and qualitative differences have been found in newborns’ intestinal microflora [45]. Infants born through the birth canal share their mothers’ vaginal and fecal flora, while those delivered through cesarean section have a microbiota similar to their mothers’ skin and to the surrounding environment [100].



During the last years, the relationship between cesarean section and childhood asthma has been a subject of debate, with contradictory opinions available in the literature. Darabi et al., in their systematic review and meta-analysis, concluded that cesarean section, whether elective or performed for emergency reasons, increased the risk of childhood asthma [101]. The lack of contact with maternal vaginal microbiota, which is necessary for the growth and development of the newborn’s immune system and the completion of pregnancy without perinatal stress hormone responsible for lung maturation, both increased the risk of difficulties in extrauterine life adaptation and long-term negative effects on lung function [102]. Cesarean birth influences the risk of asthma partially by gut microbial colonization and perturbed immune responses reflected by dysregulations in bile acid and tryptophan metabolism during early life [103]. In their study on cesarean section without medical indication and the risk of childhood allergic disorder, Chu et al. reported that the risk of childhood asthma might be attenuated by breastfeeding although further research is required [104].



Lavin et al. compared the risk of obesity in childhood of children born through cesarean section (elective and performed in emergency) and children born through vaginal birth. Their findings suggested that there might be an association between cesarean section and childhood overweight [105]. Concerning the risk of childhood obesity following cesarean delivery, Zhang et al. recently realized the first systematic review and meta-analysis focused on the association between elective cesarean and children’s weight development as long-term outcome. Their study concluded that children delivered through cesarean section present an increased risk of obesity from infancy to adolescence [106]. Obesity and insulin resistance may come as a result of the chronic inflammation produced by an altered intestinal microbiota and its metabolites [107].



Cesarean section is thought to have a negative effect on early brain development. Zhang et al. conducted a systematic review and meta-analysis to evaluate neurodevelopment and psychiatric pathologies in children delivered via cesarean section compared to those born through vaginal birth. They concluded that cesarean section was associated with an increased risk of several disorders. Autism spectrum disorder (ASD) and attention deficit/hyperactivity disorder (ADHD) were most statistically significant [108]. Similarly, Zhang et al. reported that children born via planned or intrapartum cesarean section experienced an increased risk of neurodevelopmental disorders such as ADHD and intellectual disability compared to children born through vaginal delivery. These findings were mainly explained by familial factors [109]. According to Blazkova et al., the mode of delivery seems to have a significant influence in psychological cognitive tests applied on 5-year-old children, with cesarean-born children obtaining notably lower scores than vaginally born children [110]. Regarding the IQ score of children delivered by cesarean section and those delivered vaginally through the birth canal, Khadem et al. observed no significant difference in IQ scores of children born vaginally with respect to those delivered by cesarean section [111]. It is thought that a normal human microbiome is essential for central nervous system development and emotional regulation. Any imbalance of the normal intestinal microbiota, such as the one resulting in the newborn’s microbiota after cesarean section delivery, affects the central nervous system under the action of the microbe–gut–brain axis through nerve, immune, endocrine, and metabolic pathways, increasing the risk of neuropsychiatric disorders [112]. However, the association between cesarean section and behavioral pathology needs additional evidence, and it is a direction of future research.




7. Conclusions


Birth is a physiological act that is part of the morpho-functional economy of the maternal body. Each stage in the act of birth has a predetermined pathway that is neurohormonally induced and morpho-functionally established through specific and characteristic adaptations. Like maternity, childbirth also has an important impact on the maternal body as a biological structure and psycho-emotional behavior as well as on her social life and relationships.



The passage through the pelvic-genital canal in the act of childbirth is accompanied by important functional processes with a decisive role in adapting the newborn to extrauterine life, with beneficial effects on both the mother and child. Mother–child cohabitation and breastfeeding can be restored after the physiological birth.



Vaginal birth remains the path of choice for a physiological evolution of pregnancy. Although erroneously considered safe and easy today, cesarean section delivery must remain an emergency procedure or a procedure recommended for pregnancies where birth is a risk to the mother and to the child.
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Figure 1. Labor stages. 






Figure 1. Labor stages.
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Table 1. Cesarean section associated risks.






Table 1. Cesarean section associated risks.





	

	
Associated Risk

	
Reference






	
Mother

	
Intraoperative

	
Anesthesia-associated risks

	
[84]




	
Infections

	
[69,75]




	
Organ injury (bladder, bowel, ureter, etc.)

	
[75]




	
Need for blood transfusion or hysterectomy

	
[84]




	
Postoperative

	
Thromboembolic complications (embolism, thrombosis)

	
[84]




	
Pelvic adhesions

	
[85]




	
Persistent pain

	
[84]




	
Delayed initiation of breastfeeding

	
[80]




	
Newborn

	
Difficult adaptation to extrauterine life

	
[69,75]




	
Altered immune system development

	
[75]




	
Increased risk of developing asthma and allergies

	
[86]




	
Reduced gut microbiome diversity

	
[87]




	
Future pregnancy

	
Intrauterine growth restriction

	
[69]




	
Ectopic pregnancy

	
[75]




	
Preterm birth

	
[75]




	
Stillbirth

	
[75]




	
Spontaneous abortion

	
[84]




	
Uterine rupture

	
[85]




	
Abnormal placentation (placenta praevia, increta, or accreta) with possbile bleeding and need for blood transfusion and hysterectomy

	
[85]




	
Infertility

	
[84,87,88]
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