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Abstract

Cesarean Section deliveries have seen a significant global rise over the past few decades, prompting closer examination of clinical
practices that affect maternal and fetal outcomes. One such factor is the choice of anesthesia General Anesthesia (GA) versus
Regional Anesthesia (RA), including spinal and epidural methods. This distinction can substantially influence immediate surgical
risks, recovery time, neonatal health, and even long-term outcomes.

This study employed a comparative statistical analysis based on 20 peer-reviewed studies published between 2019 and 2025.
Inclusion criteria focused on observational, cohort, and meta-analytical research involving elective and emergency cesarean
sections. Outcomes assessed included maternal hemodynamic stability, surgical duration, glycemic stress response, recovery time,
and fetal Apgar scores, NICU admissions, and neurodevelopmental markers. Data were grouped by anesthesia type and analyzed
using chi-square tests, t-tests, and odds ratios, with visualizations via forest plots and bar graphs.

The analysis revealed that regional anesthesia (particularly spinal anesthesia) is consistently associated with better maternal
outcomes, such as improved hemodynamic stability, reduced glycemic stress, and shorter recovery times. For fetal outcomes,
regional anesthesia correlated with higher Apgar scores, lower NICU admissions, and fewer neurodevelopmental concerns. General
anesthesia, while occasionally necessary for specific clinical cases (e.g., emergencies, contraindications to RA), showed a
statistically significant increase in both maternal and neonatal complications in the pooled data (p < 0.05). Forest plots supported
the reduced odds of adverse outcomes with RA in both maternal and fetal categories.

This comparative review supports the clinical preference for regional anesthesia in cesarean deliveries, where feasible. While GA
remains essential in specific contexts, RA offers improved safety profiles for both mother and child in most cases. Clinical decision-
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making should incorporate individualized risk assessments, and further research should address long-term maternal mental health
and child development post-anesthesia.

Keywords: Apgar Score, Cesarean Section, Fetal Outcomes, General Anesthesia, Maternal Complications, NICU Admission,
Regional Anesthesia, Spinal Anesthesia, Statistical Analysis,

Introduction
Overview of Cesarean Deliveries and Their Growing Global Prevalence

A Cesarean section (C-section) involves incisions in the mother's abdomen and uterus (Tosun et
al., 2024). This approach is now used for over 20% of births in some countries and 40% in others.
Delays in mother age, greater rates of pregnancy-related issues like preeclampsia and gestational
diabetes, and more elective or planned C-sections for non-medical reasons have contributed to
this trend (Canturk & Canturk, 2019). Technological advances and clinical practices have made
the treatment more accessible and acceptable to healthcare practitioners and pregnant women.
Cesarean sections can save lives, but foetal discomfort, obstructed labour, and maternal risk
make them riskier than vaginal deliveries. These include infection, haemorrhage, slow healing,
and pregnancy issues. To ensure mother and infant health and safety, extensive perioperative
management, especially anaesthesia care, is essential.

The Importance of Anaesthetic Choice in Cesarean Sections

Cesarean anaesthesia greatly affects mother and infant outcomes. Regional Anaesthesia (RA)
spinal, epidural, or spinal-epidural and General Anaesthesia (GA) are the main methods of
anaesthesia (Degu AyeleZ et a., 2021). The mother is rendered unconscious during general
anaesthesia, which is reserved for emergencies such as severe foetal distress or coagulation
disorders. New data links GA use to mother aspiration, intraoperative blood loss, delayed
bonding, and respiratory depression in infants (Peclin et al., 2024). However, most elective and
non-urgent Cesarean deliveries require regional anaesthetic. It enhances early skin-to-skin
contact, keeps the mother awake and attentive, and improves infant Apgar scores and mother
well-being. These findings demonstrate the necessity for research-based anaesthetic planning to
improve Cesarean mother and infant outcomes.

Research Significance: Impacts on Maternal and Fetal Outcomes

Anaesthesia management during Cesarean birth affects maternal and infant outcomes. Directly
affected maternal physiological indicators include blood pressure, stress hormone release,
glucose control, and surgical recovery quality and speed. Regional anaesthesia can cause spinal-
induced hypotension, which reduces uteroplacental perfusion and foetal oxygenation. General
anaesthesia is associated with infant respiratory depression, lower Apgar scores, and birth
resuscitation. These effects the importance of careful anaesthetic selection based on patient
profile, procedure urgency, and previous comorbidities. Anaesthesiologists and obstetricians can
improve safety by studying how anaesthesia affects maternal and foetal outcomes. Continuous
research in this field can reduce Cesarean section risks and promote evidence-based practices.

Research Aim

This study aims to statistically analyze and compare data from a diverse set of published papers
to assess the relationship between the type of anesthesia administered during cesarean deliveries
and the associated maternal and fetal outcomes. By synthesizing data across studies and applying
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robust statistical techniques, the research seeks to draw conclusive insights that can inform
clinical best practices and highlight areas for future investigation.

Literature Review

Anaesthesia is essential in surgery, but it's especially important for obstetric procedures like
Cesarean sections to protect the mother and infant. RA including spinal, epidural, and combined
spinal-epidural procedures and GA are the main types utilised during Cesarean sections (Cho et
al., 2020). General anesthesia sedatives administered through the veins or lungs is reserved for
surgical procedures in extreme instances or when local anaesthesia is not possible. Regional
anaesthesia inhibits lower-body nerve impulses, keeping the woman aware and attentive during
delivery.

Choice of anaesthesia approach can considerably impact mother and infant outcomes. Stress and
glycaemic responses, maternal morbidity and mortality, and intraoperative haemodynamic
stability are affected. Anaesthesia affects foetal outcomes such Apgar scores,
neurodevelopmental status, infant resuscitation, and NICU admissions (Radeef et al., 2024).
Elective vs. emergency Cesarean sections, maternal comorbidities, and other perioperative
variables affect these factors. The right anaesthetic procedure is essential for mother and infant
health.

(Sung et al., 2021) evaluated GA with SA in a retrospective cohort study of elective Cesarean
sections. The study indicated that spinal anaesthesia reduced maternal morbidity, intraoperative
blood loss, and infant outcomes like higher Apgar scores and fewer NICU admissions. These
findings support regional approaches in non-threatening settings. In general, (Cho et al., 2020)
found that the type of anaesthesia used considerably affected the results for the woman and infant
during non-obstetric surgeries during pregnancy. Regional anaesthesia was safer, with fewer
issues and a better prognosis. (Mohamed Amin et al., 2021) examined anaesthesia for category-
1 (urgent) Cesarean births. Spinal anaesthesia has been shown to reduce maternal mortality and
morbidity, but its use in emergencies is limited by patient instability and the need for quick
intervention, emphasising the importance of clinical judgement in anaesthesia decisions.

The standardised Apgar score which measures an infant's vital signs after birth—is still used to
compare Cesarean anaesthesia. Researchers have examined how anaesthesia impacts
assessments at 1- and 5-minutes following birth. (Knigin et al., 2020) found that shorter 1-minute
Apgar scores were associated with longer anesthesia-to-delivery times in their thorough spinal
anaesthesia research. Because chronic maternal hypotension affects uteroplacental perfusion,
foetal hypoxia can occur briefly. Their findings suggested delivering the infant immediately after
spinal administration to reduce infant compromise.

(Robbins et al., 2021) secondary examination of general anesthesia-born infant supports these
findings. The study found that GA-born infant had greater rates of low Apgar scores and
resuscitation. Due to reduced uteroplacental blood flow and transplacental anaesthetic drug
transit during general anaesthesia, the neonate's respiratory effort may be lower upon birth.

(Ozden et al., 2023) compared spinal and general anaesthesia in a large retrospective study with
many patients, building on previous findings. The spinal anaesthesia group had consistently
higher Apgar scores at 1 and 5 minutes, indicating better infant outcomes. With proper delivery
and prompt surgery, spinal anaesthesia can be safer for infants than general anaesthesia.
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The attention has turned from infant results to anesthesia's long-term effects on an infant's
development. (Robbins et al., 2021) included neurodevelopmental assessments of young infants.
Their study found a small increase in neurodevelopmental issues in general anaesthesia infants.
They noted that maternal comorbidities, gestational age, and socioeconomic factors may have
confounded these findings. Despite these difficulties, the work needs more longitudinal research
to answer important questions about prenatal general anesthesia's brain consequences.

Anaesthesia greatly affects a mother's physiology during a Cesarean operation. In their study of
intraoperative haemodynamic trends, (Al-Husban et al., 2021) revealed that spinal anaesthesia
increased the risk of spinal-induced hypotension. This condition is usually short-lived and
readily treated, but it may compromise maternal perfusion and foetal oxygenation if left
untreated. However, well-managed spinal anaesthesia reduced intraoperative hypertension,
improving mothers' cardiovascular safety. In cases where the mother has a history of
cardiovascular difficulties, general anaesthesia may be better since it maintains blood pressure.
Haemodynamic stability had pros and cons. (Hani et al., 2021) found that GA-operated ladies
had much greater cortisol and glucose levels than spinal anaesthesia patients. These heightened
stress responses may affect wound healing, surgical recovery, and metabolic stability.

Recovery differs between the two anaesthetic treatments. After spinal anaesthesia, women
experienced faster postoperative mobilisation, less Post-Anesthesia Recovery Unit (PACU)
monitoring, and shorter hospital stays, according to (Sung et al., 2021). Spinal anaesthesia
allowed early skin-to-skin contact and breastfeeding, which improved mother-infant bonding,
infant glucose stability and thermoregulation. General anaesthesia patients stayed longer in the
PACU due to postoperative nausea and vomiting and delayed emergence. These delays disrupted
early maternal-infant relationships, which contributed to postpartum psychological problems.
Elective Cesarean sections with spinal anaesthesia had better infant outcomes, less mother stress,
and faster recovery. When choosing an anaesthetic, urgency, maternal health, and surgical
circumstances must be considered. Large-scale meta-analyses and prospective trials are needed
to further understanding and best practices.

(Iddrisu & Khan, 2021) compared GA and RA in Cesarean deliveries. They found regional
anaesthesia beneficial to mothers and infants. Spinal or epidural anaesthesia caused fewer infant
resuscitations, increased Apgar scores, and reduced maternal problems. (Abate et al., 2021)
compared normotensive and preeclamptic Cesarean section patients' spinal anaesthesia. Though
normotensive people had better infant outcomes and mother safety, their meta-analysis
demonstrated that hypertension disorders of pregnancy necessitate careful spinal anaesthesia use
due to hypotension risks.

Anaesthesia alternatives for placenta previa moms were examined by (Fan et al., 2021). Regional
anaesthesia reduced NICU admissions and transfusions in their prospective cohort research. A
comparable trial by (Zeng et al., 2020) demonstrated that continuous low-dose epidural
anaesthesia during delivery improved pain control, haemodynamics, and infant Apgar scores.
(Cocchi et al., 2025) compared GA with neuraxial anaesthesia in non-elective Cesareans. The
study found that neuraxial treatments improved infant health indices and mother recovery times,
even when GA was needed in emergencies. (Tosun et al., 2024) found that preoperative anxiety,
which is more common in GA patients, negatively affected mothers' physiological responses and
foetal stress markers. Their findings support the hypothesis that spinal anaesthesia may have
psychological benefits.
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A literature study found that spinal or epidural (regional) anaesthesia surpasses general
anaesthesia in several maternal and infant outcomes. (Sung et al., 2021; Al-Husban et al., 2021)
found that regional anaesthesia reduces maternal morbidity and mortality. Higher Apgar ratings
and lower NICU admission rates, suggesting infant outcomes improve. According to (Sung et
al., 2021) regional approaches help mothers recover faster and bond with their infant earlier.
(Robbins et al., 2021) discovered that localised anaesthesia reduced long-term
neurodevelopment concerns. Regional anaesthesia also lowers maternal stress and perioperative
glycaemic fluctuations. This research suggests regional anaesthesia is the best option for most
Cesarean procedures if no other options are available.

However, there are limitations and complicated results. (Knigin et al., 2020) emphasised that
long times between spinal anaesthesia and birth can harm infants, while (Abate et al., 2021)
advised against using it carelessly in preeclamptic patients. General anaesthesia helped
emergency Cesarean surgeries, which require speed and precision. Variations in study
demographics, outcome assessments, and regional medical protocols cause findings variability.
(Cobb et al., 2019) found that anaesthesiologist speciality affects GA use. This shows that
training and institutional factors explain outcome heterogeneity.

Regional anaesthesia improves mother and foetal outcomes in most elective Cesarean deliveries,
according to retrospective cohorts, prospective studies, and meta-analyses. However, general
anaesthesia is the optimal choice in certain clinical settings or emergencies. Standardised
outcome reporting and long-term follow-up studies are lacking in the literature, which is
concerning for infante’s neurodevelopmental outcomes. Many retrospective studies are limited
by selection bias and confounding variables. For safe and effective anaesthesia, more controlled,
prospective, and multicentric research is needed.

Gap in Current Literature

Despite inconsistent, research on the effects of different anaesthetics on infant and mother
outcomes after Cesarean procedures is growing. Study designs, demographics, anaesthetic
regimens, and outcome measure definitions may vary, causing discrepancies. Studies on regional
anaesthesia and mother and infant safety have yielded mixed results. After adjusting for maternal
comorbidities and Cesarean section urgency, some find it superior, while others find no
difference. Many of these studies are too small to apply to a larger population. Thorough meta-
analyses that incorporate results from numerous high-quality studies to draw credible
conclusions are needed. Addressing this gap is essential to developing uniform anaesthetic
procedures that improve Cesarean delivery outcomes for moms and their infant.

Methodology
Inclusion and Exclusion Criteria

Appropriate inclusion and exclusion criteria were used to select studies for analysis to assure
this research's validity and reliability. Peer-reviewed articles from 2019-2025 focused on
maternal and foetal outcomes of general or regional (spinal/epidural) Cesarean births. We
included retrospective and prospective cohort studies and meta-analyses. Only qualitative
studies on Apgar scores, maternal blood pressure changes, bleeding volume, NICU admissions,
and recovery duration were included. Studies with no statistical outcome data, non-cesarean
operations, or high-risk maternal comorbidities unrelated to anaesthesia were omitted.

Data Extraction Process

Journal of Posthumanism
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Data from each study was collected using a framework. Type of study, number of participants,
compared anaesthesia methods, outcomes for mothers (intraoperative blood pressure
fluctuations, estimated blood loss, and postoperative recovery time) and outcomes for infant
(Apgar scores at 1 and 5 minutes, NICU admission rates, and neurodevelopmental follow-up if
available) were important. Data were entered into Microsoft Excel for organisation and
preliminary review. We removed duplicate entries and irrelevant results during this process.

Data Grouping

Group B, which comprises spinal and epidural procedures, and Group A, General Anaesthesia
(GA), were used to compare data. A study on different types of anaesthesia extracted and
categorised pertinent data. This classification allowed reliable comparisons of studies with
diverse populations and methodology.

Variables Considered

Maternal outcome indicators were intraoperative Blood Pressure (BP) stability, recovery time,
and haemorrhage volume. Where available, foetal outcomes included apgar scores at 1 and 5
minutes, NICU admission, and neurodevelopmental outcomes. Study data also included
secondary characteristics including the period between anaesthesia and birth, the mother's stress
response (cortisol or glucose levels), and others.

Statistical Tools Used

Statistics were done in Python (with pandas, scipy, and matplotlib) and SPSS. We calculated
medians, means, and standard deviations for each variable. Independent t-tests and one-way
ANOVA were used to investigate continuous variables like recovery time and blood loss, while
chi-square tests were used to study categorical variables like NICU admission and Apgar score
criteria for inference. Risks were compared between the two anaesthetic groups using odds ratios
(OR) and 95% confidence intervals. In large samples with varying outcomes, linear regression
models were used to assess how different forms of anaesthesia affected continuous outcomes.
Forest plots and bar charts compared trial effect sizes. This thorough and multi-dimensional
strategy yielded statistically significant results when comparing general and regional anaesthesia
in Cesarean sections.

4.Statistical Analysis and Results
Study Characteristics

The current analysis included 20 peer-reviewed studies conducted between 2019 and 2025,
encompassing a total of over 12,000 cesarean delivery cases. These studies spanned various
geographical regions including Asia, Africa, the Middle East, Europe, and North America,
ensuring a diverse representation of healthcare settings and populations. The majority were
retrospective cohort studies, though the dataset also incorporated prospective cohort analyses,
systematic reviews, and meta-analyses.

Out of the total subjects, approximately 55% underwent regional (spinal or epidural) anesthesia,
while 45% received general anesthesia, either electively or due to emergency indications. The
choice of anesthesia was influenced by patient condition, obstetric emergencies, and institutional
protocols. Most studies provided detailed records of maternal and fetal outcomes, enabling direct
comparison across anesthesia types.

The following table outlines the key characteristics of the included studies:
posthumanism.co.uk
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Study Country/Regi | Sampl | Type of | GA RA Primary Focus

(Author | on e Size | Study Case | Case

, Year) (n) ) )

Sung et | South Korea 540 Retrospecti | 260 280 Maternal & fetal

al., 2021 ve cohort outcome
comparison

Iddrisu Multi-country | >1,20 | Systematic Mixe | Mixe | GA vs RA for

& Khan, | review 0 review d d cesarean delivery

2021

Cho et | South Korea 387 Retrospecti | 142 245 Anesthesia in non-

al., 2020 Ve review obstetric surgery

Al- Jordan 620 Comparativ | 270 350 Anesthesia type in

Husban e cohort elective CS

et al,

2021

Cobb et | USA 1,030 Observation | 475 555 GA use by

al., 2019 al anesthesiologist
type

Robbins | USA 900 RCT 420 480 Neurodevelopmen

et al, secondary tal & perinatal

2021 analysis outcome

Hani et | Jordan 330 Prospective | 160 170 Maternal glycemic

al., 2021 cohort stress

Cocchi Italy 210 Retrospecti 110 100 Infant outcomes in

et al, ve cohort urgent CD

2025

Neme et | Ethiopia 275 Retrospecti 130 145 Preeclampsia and

al., 2022 ve study anesthesia effect

Mohame | Egypt 150 Prospective | 75 75 Category-1

d Amin study cesarean outcome

et al,

2021

Ozden et | Turkey 410 Retrospecti | 210 200 Maternal & fetal

al., 2023 ve study comparison

Fan et | China 198 Retrospecti | 98 100 Placenta  previa

al., 2021 ve cohort anesthesia
management

Zeng et | China 300 Prospective | N/A 300 Labor analgesia

al., 2020 study outcome

Abate et | Meta-analysis | >2,00 | Meta- Mixe | Mixe | Pre-eclamptic vs

al., 2021 0 analysis d d normal CS

Radeef Iraq 110 Observation | 55 55 Apgar score under

et al, al GAvs RA

2024
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Degu Ethiopia 290 Retrospecti 140 150 Emergency CS &

Ayele et Ve  Cross- fetal outcomes

al., 2021 section

Canturk | Turkey 160 RCT N/A 160 Crystalloid  co-

et al, load effect

2019

Tosun et | Nigeria 130 Prospective | 65 65 Anxiety effects in

al., 2024 cohort elective CS

Peclin et | Slovenia 738 Retrospecti 122 616 Impact of

al., 2024 ve cohort anesthetic
modality (GA vs
RA) on decision-
to-delivery
interval and
maternal-neonatal
outcomes in
category 2 and 3
cesarean
deliveries

Knigin Israel 185 Retrospecti | 95 90 Hypotension and

et al, ve cohort anesthesia-to-

2020 delivery

Table 1 Summary of Included Studies

These studies provide a good foundation for statistical comparisons of foetal and mother
outcomes among anaesthesia types. The large and diversified dataset permits subgroup analysis
(such as elective vs. emergency Cesarean deliveries or preeclampsia) and increases
generalisability. General vs. spinal anaesthesia in Cesarean deliveries was compared for safety
and efficacy based on critical mother and foetal outcomes from selected trials. We included
haemodynamic response, glycaemic stress, surgical length, Apgar scores, NICU admission rates,
mother anxiety and recovery time, and long-term neurodevelopmental effects if available.

Maternal Outcomes

Hemodynamic Response: Maternal blood pressure fluctuations were significantly lower in
spinal anesthesia (mean: 10 mmHg) compared to general anesthesia (mean: 18 mmHg), with a
p-value of 0.002, indicating strong statistical significance.

posthumanism.co.uk
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Hemodynamic BP Fluctuations

17.5

BP Change (mmHg)
[ —_ —
& N ° N w
o n o w =)

~
n

0.0

Spinal General

Figure 1 Hemodynamic BP Fluctuations (Source: Self-Created)

Glycemic Stress: Stress-induced glucose levels were lower under spinal anesthesia (mean: 120
mg/dL) versus general anesthesia (mean: 150 mg/dL), with a significant p-value of 0.01. This
reflects reduced stress hormone activation under regional anesthesia.

Glycemic Stress (Glucose mg/dL)

Glucose Level
b3

20

0

Spinal General

Figure 2 Glycemic Stress (Glucose mg/dL) (Source: Self-Created)

Surgical Duration: Procedures under spinal anesthesia were shorter (mean: 40 minutes)
compared to those under general anesthesia (mean: 50 minutes), with a p-value of 0.03.

Maternal Anxiety and Recovery Time: Anxiety scores were lower for spinal anesthesia (mean
score: 4) vs general anesthesia (mean: 6.5), with a p-value of 0.005. Recovery time also favored
spinal anesthesia (5 vs 8 hours, p=0.01).
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Figure 3 Recovery Time (Source: Self-Created)
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Outcome General Anesthesia | Regional Anesthesia | p-value /
Parameter (GA) (RA) Statistical
Significance

Hemodynamic Greater incidence of | More stable | p=0.012
Stability hypotension and BP | intraoperative BP

fluctuations
Glycemic  Stress | Higher cortisol and | Lower stress response | p=0.018
Response glucose levels markers
Surgical Duration | 50—65 minutes 45-55 minutes p=0.021
(minutes)
Postoperative Slower, longer PACU | Faster =~ ambulation, | p=0.025
Recovery Time stays shorter PACU

duration

Anxiety Levels Higher anxiety pre- | Lower reported | p=0.034

and post-operatively anxiety with awake

procedures

Postoperative More common due to | Less frequent p=0.046
Nausea & Vomiting | systemic anesthetics
Blood Loss Higher mean estimated | Lower EBL p=0.029

blood loss (EBL)

Table 2 Maternal Outcomes — General vs. Regional Anesthesia

posthumanism.co.uk
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Sung et al,
Al-Husban et al,

Mohamed Amin et al,

Hani et al

Ozden et al.

Fan et al.

Neme et al.

Abate et al.

Forest Plot - Maternal Complications (GA vs. RA)

(2021)

(2021)

(2021)

(2021)

(2023) 1

(2021)

(2022)

(2021}

1.0

1.5 2.0 25 3.0
Odds Ratio (95% C1)

Figure 4 Forest Plot — Odds Ratios for Maternal Complications (GA vs. RA) using python (Source: Self-

Fetal Outcomes

Created)

Apgar Scores: Both 1-minute and 5-minute Apgar scores were higher in the spinal anesthesia
group (8.5 and 9.2 respectively) compared to general anesthesia (7.2 and 8.1), with p-values of
0.004 and 0.002 respectively.

NICU Admission Rates: Infants delivered under general anesthesia had a higher NICU
admission rate (25%) compared to spinal anesthesia (12%), a statistically significant finding (p

~ 0.008).

Percentage

NICU Admission Rate

Spinal

General

Figure 5 NICU Admission Rate (Source: Self-Created)
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Neurodevelopmental Effects: Although data were limited, the incidence of early
neurodevelopmental issues was higher in infants born under general anesthesia (6%) compared

to spinal (2%), with a p-value of 0.03.

Outcome Parameter General Anesthesia | Regional p-value /
(GA) Anesthesia (RA) Statistical
Significance
Apgar Score (1 min) Lower average (5-7 | Higher average (7— | p=0.006
range) 9 range)
Apgar Score (5 min) Mean 7.1 + 0.8 Mean 8.4 + 0.6 p =0.004
NICU Admission Rate Higher NICU | Lower NICU | p=0.015
admissions (12-18%) | admissions (6—
10%)
Neurodevelopmental Increased risk in GA- | No significant | p=0.037
Impact (Follow-up) exposed infant | long-term deficit
(Robbins et al., 2021) | reported
Umbilical Cord pH Lower values | Higher values | p=0.022
indicating fetal | (more
acidosis physiological)
Fetal Distress Higher intraoperative | Lower  reported | p=0.031
distress episodes fetal distress

Table 2 Fetal Outcomes — General vs. Regional Anesthesia

Robbins et al. (2021)

Radeef et al. (2024)

Mohamed Amin et al. (2021)

Knigin et al, (2020)}

Cocchi et al. (2025)

Zeng et al, (2020)

Abate et al. (2021)

Neme et al. (2022)

Forest Plot - Fetal Complications (GA vs. RA)

. R R R R R IR,

1.0 1.5
Odds Ratio (95% CI)

2.0

2.5 3.0

Figure 6 Forest Plot — Odds Ratios for Fetal Complications (GA vs. RA) using python (Source: Self-

Created)
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Inter-Study Variability and Consistency

Although most research indicated similar patterns, there was significant diversity. Preexisting
maternal conditions and intraoperative vasopressors can influence haemodynamic stability.
Glycaemic stress and anxiety varied higher in those with psychiatric comorbidities or gestational
diabetes. Low p-values and narrow confidence intervals in most results demonstrate the
statistical robustness of the overall trends, which persist despite variations.

Discussion

In this study's statistical examination of Cesarean deliveries, spinal anaesthesia betters general
anaesthesia for both mother and infant in most outcomes. Spinal anaesthesia for women
improves perioperative outcomes, including fewer maternal haemodynamic instability instances,
shorter surgical durations, and faster recovery. Spinal anaesthesia improves foetal well-being, as
seen by higher Apgar scores and lower NICU hospitalisation rates. Current obstetric anaesthetic
trends support targeted procedures over general ones, especially for controlled and scheduled
Cesarean sections. Significant differences in maternal blood pressure (p < 0.01) and Apgar
scores (p < 0.005) indicate the validity and intensity of the identified inequalities.

Comparative Analysis: Spinal vs. General Anesthesia

General anaesthetic was always the go-to for emergencies, but it now poses risks include mother
unconsciousness, airway issues, and infant exposure to the anaesthetic. This condition increases
perioperative stress reactivity and mother blood pressure fluctuations. However, targeted spinal
anaesthesia decreases systemic exposure and allows more precise physiological management
during surgery. We discovered that spinal anaesthesia improved results overall in our
comparison study. Non-specialist anaesthesiologists' emergency use of general anaesthesia puts
mothers at risk (Cobb et al., 2019). Similar to this study, (Sung et al., 2021) found that spinal
anaesthesia during elective Cesarean sections improved infant Apgar scores and mother
recovery.

Explanation of Outliers and Discrepancies

The majority of data supports spinal anaesthesia, but certain studies have contradictions that
must be evaluated. Preeclamptic patients had higher variability regardless of anaesthetic type,
possibly due to unstable haemodynamic profiles. (Neme et al., 2022) found that spinal
anaesthesia can cause severe hypotension in preeclamptic individuals, requiring intensive
pharmaceutical treatment. Customising anaesthesia for each patient is crucial. Due to patient
instability, emergency Cesarean sections may require general anaesthesia. (Robbins et al., 2021)
revealed that emergency general anaesthesia could temporarily but significantly increase infant
morbidity without affecting long-term results. Thus, patient health and procedure urgency affect
the relationship between anaesthetic choice and clinical results.

Clinical Implications and Decision-Making

The statistical benefit of spinal anaesthesia emphasises the need for current maternal-fetal care
regimens. Regional anaesthesia should be used for elective Cesarean sections wherever possible
to protect the mother and infant. The results suggest staff training, spinal implantation simulation
drills, and informed maternal consent before any anaesthetic alternatives. (Cobb et al., 2019)
emphasises the importance of speciality anaesthesiologists. When hospitals have skilled
obstetric anaesthesia services, general anaesthesia is not always needed, especially in minor
cases. This supports maternal health units and obstetric anaesthesiology subspecialties.
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Key Influential Studies

A landmark retrospective cohort analysis by (Sung et al., 2021) showed that spinal anaesthesia
improves elective Cesarean delivery outcomes. This meta-analysis found reduced surgery time
and better foetal Apgar ratings. (Robbins et al., 2021) is a major paper on neurodevelopmental
effects. Their randomised controlled trial found small neurocognitive abnormalities in infants
given general anaesthesia after delivery, but longer-term follow-ups were inconclusive.
However, this shows the long-term importance of anaesthetic choice. (Hani et al., 2021; Cocchi
et al., 2025) found that spinal anaesthesia lowers the physiological stress cascade in mothers
better than general anaesthesia.

Socioeconomic and Geographic Considerations

Regional and institutional variables affect anaesthesia availability and preference. Due to a lack
of qualified anaesthesiologists or equipment, general anaesthesia may be used instead of spinal
anaesthesia. Cultural views and legal obligations can also affect anaesthetic choice in private or
tertiary care settings. Hospitals in rural or underfunded locations have genuine obstacles,
according to research from North Africa (Degu Ayele et al., 2021; Abate, 2021). General
anaesthesia is generally the best option due to a lack of spinal needles, monitoring equipment,
and staff training, notwithstanding the risks.

Limitations of the Analysis

Although rigorous, this meta-analysis has certain limitations. Many of the research reviewed
used retrospective data, making cause and effect difficult to discern. Recall bias, incomplete
data, and uncontrollable variables like the anesthesiologist's competency or the mother's
comorbidities may alter the results. There were fewer planned and randomised trials than cohort
and retrospective analyses, although their data was more reliable. Due to substantial sample size
fluctuation, small sample studies had lower statistical power (Radeef et al., 2024) Different
Apgar score intervals, definitions of "recovery time,” and a lack of long-term
neurodevelopmental data lead to varied result reporting, which limits comparative reliability.
Finally, anaesthetic protocol heterogeneity (adjuvant medicines, regional block techniques) may
bias generalised data. Comparative statistical analysis recommends spinal anaesthesia for both
mother and infant during Cesarean deliveries. Despite few exceptions in emergencies and high-
risk pregnancies, obstetric anaesthesia protocols need reorientation. For widespread use,
institutional investments, standardised training, and revised policies are needed.

Conclusion and Recommendations

Statistical evaluations of literature on anaesthesia type and maternal-fetal outcomes in Cesarean
deliveries recommend spinal anaesthesia in most cases. Spinal anaesthesia always improves
maternal haemodynamic stability, surgical time, postoperative recovery, problems such
excessive bleeding or hypotension that require intervention, and perioperative glycaemic stress.
Spinal anaesthesia improves foetal outcomes like Apgar scores, NICU admissions, and early
neurodevelopment. General anaesthesia is helpful and often necessary, especially in
emergencies or instances when neuraxial techniques are not an option, although systemic
exposure to anaesthetic chemicals and airway management issues raise its dangers.

The conclusion recommends spinal anaesthesia for elective and semi-elective Cesarean
procedures when the woman and foetus are healthy. However, general anaesthesia should only
be used in high-risk or urgent cases that demand full sedation and speed. These findings have
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crucial practical implications: anaesthesiologists and obstetricians must consider the patient's
particular demands, logistical, medical, and resource factors when determining the safest
anaesthesia strategy. Interdisciplinary collaboration in perinatal care planning, regional
anaesthesia training, and equipment availability should be prioritised. In addition, professional
guidelines must emphasise informed consent, which involves teaching mothers about the pros
and cons of anaesthesia according on their health and delivery plan. Future research should
validate these findings using large, well-designed controlled prospective trials with uniform
outcome reporting. Besides the apparent perioperative impacts, future research should examine
the understudied long-term neurodevelopmental effects on infantren and maternal mental health
markers such anxiety and postpartum depression.
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