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ABSTRACT

Background: Emergency lower segment cesarean section (LSCS) is one of the most commonly performed
obstetric surgical procedures worldwide. Selection of anaesthetic technique during emergency cesarean delivery
plays a critical role in determining maternal and neonatal outcomes. General anaesthesia (GA), spinal anaesthesia
(SA), epidural anaesthesia (EA), and combined spinal-epidural anaesthesia (CSE) are widely utilized techniques,
each associated with specific advantages and risks.

Objective: To compare maternal and neonatal outcomes associated with different anaesthetic techniques used
during emergency LSCS through systematic review and meta-analysis.

Methods: A systematic review and meta-analysis was conducted according to PRISMA 2020 guidelines.
Electronic databases including PubMed, Scopus, Embase, Web of Science, and Cochrane Library were searched
for studies published up to January 2026. Randomized controlled trials and observational comparative studies
evaluating anaesthetic techniques in emergency LSCS were included. Primary maternal outcomes included
hypotension, failed intubation, postoperative pain, postoperative nausea and vomiting, intensive care admission,
and maternal mortality. Neonatal outcomes included Apgar scores, neonatal intensive care unit (NICU) admission,
neonatal acidosis, and neonatal mortality. Random-effects meta-analysis was performed using pooled risk ratios
(RR) and standardized mean differences (SMD).

Results: Thirty-four studies involving 18,462 patients were included. Spinal anaesthesia was associated with
significantly lower maternal postoperative pain scores and reduced postoperative nausea and vomiting compared
with general anaesthesia. However, spinal anaesthesia demonstrated higher incidence of intraoperative
hypotension (RR: 1.74; 95% CI: 1.42-2.11). General anaesthesia was associated with increased risk of failed
airway management and respiratory complications. Neonatal outcomes favored neuraxial anaesthesia, with
significantly higher 1-minute and 5-minute Apgar scores and lower NICU admission rates compared with general
anaesthesia. No significant difference was observed in maternal mortality between techniques.

Conclusion: Neuraxial anaesthetic techniques, particularly spinal anaesthesia, appear to provide superior
maternal recovery and improved neonatal outcomes compared with general anaesthesia in emergency LSCS.
However, careful hemodynamic monitoring is essential because of increased risk of maternal hypotension.
Appropriate anaesthetic selection should be individualized based on maternal condition, fetal status, urgency of
surgery, and institutional expertise.

Keywords: Emergency Cesarean Section, Lower Segment Cesarean Section, Spinal Anaesthesia, General
Anaesthesia, Maternal Outcomes, Neonatal Qutcomes, Systematic Review, Meta-analysis.

INTRODUCTION
Emergency lower segment cesarean section (LSCS)

www.ajmrhs.com is among the most frequently performed emergency
elSSN: 2583-7761 surgical procedures in obstetric practice worldwide

[1]. Rapid decision-making and timely delivery are
Date of Received: 18-04-2026 often required to prevent maternal and fetal
Date Acceptance: 25-04-2026 morbidity in obstetric emergencies such as fetal
Date of Publication: 28-05-2026 distress, placental abruption, cord prolapse, failed

labor progression, and severe preeclampsia [2].
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Anaesthetic  management during emergency
cesarean section is particularly challenging because
both maternal and fetal safety must be
simultaneously optimized [3]. The choice of
anaesthetic  technique significantly influences
maternal hemodynamic stability, airway
management, postoperative recovery, and neonatal
wellbeing [4].

General anaesthesia (GA) has traditionally been
preferred in highly urgent emergency cesarean
deliveries because of rapid induction and immediate
surgical readiness [5]. However, obstetric general
anaesthesia is associated with increased risk of
failed intubation, aspiration pneumonitis, maternal
hypoxemia, respiratory complications, and neonatal
respiratory depression secondary to placental
transfer of anaesthetic agents [6,7].

Neuraxial anaesthetic techniques including spinal
anaesthesia (SA), epidural anaesthesia (EA), and
combined spinal-epidural anaesthesia (CSE) are
increasingly utilized in emergency LSCS because
they avoid airway manipulation, reduce maternal
exposure to systemic anaesthetic drugs, and improve
postoperative analgesia [8]. Spinal anaesthesia, in
particular, has become the most commonly
employed technique because of its rapid onset,
reliability, simplicity, and superior maternal
satisfaction [9].

Despite these advantages, neuraxial anaesthesia may
be associated with significant maternal hypotension
resulting from sympathetic blockade, potentially
compromising uteroplacental perfusion and fetal
oxygenation [10].  Furthermore, inadequate
neuraxial block or prolonged onset time may
occasionally necessitate conversion to general
anaesthesia during emergency situations [11].
Several studies comparing anaesthetic techniques in
emergency LSCS have reported conflicting findings
regarding maternal  complications, neonatal
outcomes, postoperative recovery, and mortality
[12-15]. While some studies suggest superior
neonatal outcomes with neuraxial anaesthesia,
others emphasize the importance of rapid delivery
under general anaesthesia in highly urgent situations
[16].

Previous systematic reviews evaluating obstetric
anaesthesia have frequently combined elective and
emergency cesarean deliveries, limiting procedure-
specific conclusions [17,18]. Because emergency
LSCS represents a unique high-risk clinical setting,
focused evaluation of anaesthetic techniques in this
population is clinically important.

Therefore, the present systematic review and meta-
analysis aimed to compare maternal and neonatal
outcomes associated with different anaesthetic
techniques in emergency LSCS.

MATERIALS AND METHODS

Study Design: This systematic review and meta-
analysis was conducted according to the Preferred
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Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) 2020 guidelines [19].

Literature Search Strategy: A comprehensive

literature search was conducted in

PubMed/MEDLINE, Scopus, Embase, Web of

Science, and Cochrane Library databases for studies

published from January 2000 to January 2026.

The search strategy included combinations of

Medical Subject Headings (MeSH) and free-text

terms:

“Emergency cesarean section”

“Emergency LSCS”

“Spinal anaesthesia”

“General anaesthesia”

“Epidural anaesthesia”

“Combined spinal epidural”

“Maternal outcomes”

“Neonatal outcomes”

“Apgar score”

e “NICU admission”

Boolean operators AND and OR were appropriately

applied.

Reference lists of eligible studies and review articles

were manually searched to identify additional

relevant studies.

Inclusion Criteria

Studies were included if they:

1. Included adult women undergoing emergency
LSCS

2. Compared at least two anaesthetic techniques

3. Reported maternal and/or neonatal outcomes

4. Were randomized controlled trials or
observational comparative studies

5. Were published in English language

Exclusion Criteria

Studies were excluded if they:

1. Included elective cesarean sections only

2. Were review articles, editorials, letters, or case
reports

3. Lacked extractable comparative outcome data

4. Included non-human studies

5. Had duplicate patient populations

Data Extraction

Two independent reviewers extracted:

Author name

Year of publication

Country

Study design

Sample size

Anaesthetic techniques used

Maternal demographic characteristics

Indications for emergency LSCS

Maternal outcomes

Neonatal outcomes

Intraoperative complications

e Postoperative recovery data

Disagreements were resolved by consensus with a

third reviewer.

Outcome Measures
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Primary Maternal Outcomes

Maternal hypotension

Failed intubation

Postoperative pain scores

Postoperative nausea and vomiting

Respiratory complications

Intensive care unit admission

Maternal mortality

Primary Neonatal Outcomes

1-minute Apgar score

5-minute Apgar score

NICU admission

Neonatal acidosis

Neonatal mortality

Quality Assessment: Randomized controlled trials
were evaluated using the Cochrane Risk of Bias Tool
[20], while observational studies were assessed
using the Newcastle—Ottawa Scale (NOS).
Statistical Analysis: Meta-analysis was performed
using Review Manager (RevMan) version 5.4 and
STATA version 17. Dichotomous variables were
analyzed using pooled risk ratios (RR) with 95%
confidence intervals (Cl), while continuous
variables were analyzed using standardized mean
differences (SMD).

A random-effects model was applied because of
anticipated heterogeneity among included studies
[21].

Heterogeneity was assessed using:

e Cochran’s Q test

e Higgins I? statistic

Publication bias was evaluated using funnel plots
and Egger’s regression test [22].

RESULTS

The initial database search identified 4,126
potentially relevant records from PubMed, Embase,
Scopus, Web of Science, and Cochrane Library
databases. After removal of 1,032 duplicate studies,
3,094 articles underwent title and abstract screening.
Of these, 2,968 studies were excluded because they
were unrelated to emergency LSCS, involved
elective cesarean sections only, lacked comparative
anaesthetic data, or were review articles, editorials,
and case reports.

A total of 126 full-text articles were assessed for
eligibility. Ninety-two studies were excluded
because of inadequate outcome reporting, non-
comparable study populations, duplicate datasets, or
absence of neonatal outcome data. Finally, 34
studies fulfilling all inclusion criteria were included
in the systematic review and meta-analysis [12—
18,23-49].

The included studies collectively involved 18,462
women undergoing emergency lower segment
cesarean section under various anaesthetic
techniques.

Records identified through database searching

Identification

Screening

Eligibility

Included

{ " LSCS: Lower Sogment Cose
| PRISMA: Preferred Reportin

PubMed/MEDLINE
Scopus

Embase

Web of Science
Cochrane Library

(n = 4,126)

(n=

(n=1,084)
(n = 962)
(n=811)
(n=703)
566)

l

|

Duplicate records removed
(n = 1,032)

Records excluded

(n = 2,968)
asons:

|

Records screened by title and abstract

(n = 3,094)

Full-text articles assessed
for eligibility
(n = 126)

Studies included in
qualitative synthesis
(n = 34)

Studies included in
quantitative meta-analysis
(n = 34)

/ case reports
+ Inadequate outcome data

Systematic Reviews and Meta-Analyses

Figure 1: PRISMA Flow Diagram Demonstrating Literature Search, Screening, Eligibility Assessment, and
Final Study Inclusion Process for the Systematic Review and Meta-Analysis Evaluating Anaesthetic Techniques
in Emergency LSCS

Characteristics of Included Studies: The included
studies were published between 2001 and 2026 and
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trials,
retrospective

controlled
and

consisted of randomized
prospective cohort studies,
comparative analyses.
The most commonly
techniques were:

Spinal anaesthesia (SA)

General anaesthesia (GA)

Epidural anaesthesia (EA)

Combined spinal-epidural anaesthesia (CSE)

compared anaesthetic

Emergency indications for LSCS included fetal
distress, prolonged labor, placental abruption, failed
induction, cord prolapse, severe preeclampsia, and
obstructed labor.

Spinal anaesthesia was the most frequently utilized
neuraxial technique across included studies because
of rapid onset and ease of administration. General
anaesthesia was more commonly utilized in
Category-1 emergency cesarean sections requiring
immediate delivery.

Table 1. General Characteristics of Included Studies

Parameter Findings
Total included studies 34
Total participants 18,462

Study designs

RCTs and observational studies

Most common comparison

Spinal vs General anaesthesia

Common emergency indications

Fetal distress, prolonged labor

Publication period

2001-2026

Quality Assessment: Assessment using the
Cochrane Risk of Bias Tool and Newcastle—Ottawa

However, blinding of anaesthesiologists and
operating teams was generally not feasible because

Scale demonstrated overall moderate of the nature of interventions. Observational studies
methodological quality among included studies demonstrated acceptable selection and
[20]. comparability scores.
Most randomized studies adequately described
randomization procedures and outcome assessment.
Table 2. Summary of Risk of Bias Assessment
Risk of Bias Domain Low Risk Moderate Risk High Risk
Randomization process 21 8 5
Allocation concealment 19 10 5
Outcome assessment 26 6 2
Incomplete outcome data 29 4 1
Selective reporting 28 5 1

Maternal Outcomes

Maternal Hypotension: Maternal hypotension was
significantly more common among patients
receiving spinal anaesthesia compared with general
anaesthesia. The pooled risk ratio demonstrated
increased incidence of hypotension in neuraxial
anaesthesia groups (RR: 1.74; 95% CI: 1.42-2.11).
Hypotension  was  primarily  attributed to
sympathetic blockade associated with spinal

anaesthesia. Most studies reported successful
management using vasopressor agents, intravenous
fluid administration, and left uterine displacement
positioning.

Despite higher hypotension rates, serious maternal
cardiovascular complications remained uncommon
across studies.

Table 3. Maternal Intraoperative Outcomes

Outcome Effect Estimate
Maternal hypotension RR:1.74
Failed intubation RR:0.18
Aspiration risk RR:0.24
Respiratory complications RR: 0.41
Intraoperative awareness RR: 0.92

Airway and Respiratory Complications: General
anaesthesia demonstrated significantly higher
incidence of airway-related complications compared
with neuraxial techniques. Failed intubation,
aspiration risk, hypoxemia, and difficult airway

Asian J. Med. Res. Health Sci., 2026; 4 (2):540-549

management were more commonly reported in
obstetric patients receiving GA.

Several studies highlighted increased risk of rapid
oxygen desaturation in pregnant patients because of
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reduced functional residual capacity and increased
oxygen consumption during pregnancy [6,7].
Respiratory complications requiring postoperative
ventilatory support were also more frequent among
GA patients, particularly in obese women and those
with severe preeclampsia.

Postoperative Pain and Recovery: Spinal
anaesthesia was associated with significantly lower
postoperative pain scores compared with general
anaesthesia during the first 24 postoperative hours.

Neuraxial anaesthesia additionally demonstrated:
Reduced postoperative opioid requirement
Earlier maternal ambulation

Faster initiation of breastfeeding

Reduced postoperative nausea and vomiting

e Improved maternal satisfaction

Several studies reported improved maternal-infant
bonding and earlier skin-to-skin contact among
mothers receiving spinal anaesthesia.

Table 4. Maternal Recovery Outcomes

Recovery Outcome

Favored Technique

Lower postoperative pain

Spinal anaesthesia

Earlier ambulation

Spinal anaesthesia

Reduced opioid requirement

Spinal anaesthesia

Reduced postoperative nausea/vomiting

Spinal anaesthesia

Faster breastfeeding initiation

Spinal anaesthesia

Maternal Intensive Care Admission and
Mortality: Maternal ICU admission rates were
generally low across all anaesthetic techniques. No
statistically significant difference in maternal
mortality was observed between neuraxial and
general anaesthesia groups.

However, severe maternal morbidity was more
frequently associated with emergency cases
requiring conversion from neuraxial anaesthesia to
general anaesthesia because of failed block or urgent
fetal compromise.

Neonatal Outcomes

Apgar Scores: Neonatal outcomes generally
favored neuraxial anaesthetic techniques. Infants
delivered under spinal anaesthesia demonstrated
significantly higher Apgar scores at both 1 minute
and 5 minutes compared with those delivered under
general anaesthesia.

The pooled standardized mean difference
demonstrated  improved neonatal  condition
immediately after birth in neuraxial groups.

Table 5. Neonatal Outcomes

Neonatal Outcome Effect Estimate
Higher 1-minute Apgar score SMD: +0.48
Higher 5-minute Apgar score SMD: +0.31
Reduced NICU admission RR: 0.62
Reduced neonatal respiratory depression RR: 0.51
Reduced neonatal acidosis RR: 0.58

NICU Admission and Neonatal Respiratory
Outcomes: General anaesthesia was associated with
significantly  higher NICU admission rates
compared with spinal anaesthesia. Neonatal
respiratory depression and transient low Apgar
scores were more frequently reported following GA
because of placental transfer of anaesthetic agents
and opioids.

Several studies demonstrated increased requirement
for neonatal resuscitation following maternal
general anaesthesia, particularly in highly urgent
cesarean deliveries.

Neonatal acidosis was also more common in
prolonged emergency procedures performed under
GA.

Subgroup Analysis: Subgroup analysis
demonstrated that spinal anaesthesia provided the
greatest neonatal benefit in:

e Category-2 emergency cesarean sections

e Fetal distress without immediate maternal
compromise

e Hemodynamically stable mothers

General anaesthesia remained beneficial in:

e Category-1 immediate threat-to-life
emergencies

e  Severe maternal hemorrhage

e Failed neuraxial block

e Contraindications to spinal anaesthesia

Combined spinal-epidural anaesthesia demonstrated

favorable postoperative analgesic outcomes but was

less commonly utilized because of longer procedural

time.

Table 6. Subgroup Analysis of Anaesthetic Techniques
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Clinical Scenario

Preferred Technique

Immediate fetal compromise

General anaesthesia

Hemodynamically stable emergency LSCS

Spinal anaesthesia

Failed neuraxial block

General anaesthesia

Severe maternal hemorrhage

General anaesthesia

Need for prolonged postoperative analgesia

Combined spinal-epidural

Heterogeneity and Publication Bias: Moderate
heterogeneity was observed across included studies
because of:

e \Variations in urgency classification

Different anaesthetic drug protocols

12 values ranged between 36% and 69% across
pooled analyses.

Funnel plot analysis demonstrated mild asymmetry
suggesting possible publication bias among smaller
observational studies favoring neuraxial anaesthesia

[ ]
e Institutional obstetric practices outcomes. However,  sensitivity  analysis
e Neonatal resuscitation standards demonstrated stable pooled estimates after
e Maternal comorbidities sequential exclusion of individual studies.
Neuraxial Anaesthesia General Anaesthesia Weight Risk Ratio (RR) Risk Ratio (RR)

Outcome and Study (Events/Total) (Events/Total) (%) IV, Random, 95% CI IV, Random, 95% ClI

Maternal hypotension

Reynolds et al., 2005 152/352 87/348 15.1 1.73 (1.35, 2.22) ==

Dyer et al., 2009 118/245 63/244 124 1.87 (1.38, 2.52) ==

Saygi et al., 2015 96/210 47/205 1.2 1.99 (1.44, 2.75) —a—

Edipoglu et al., 2019 134/280 75/278 14.7 1.77 (1.38, 2.27) —a—

Yoon et al., 2013 89/196 46/194 10.8 1.91 (1.39, 2.63) —a—

Subtotal (95% CI) 1283 1269 64.2 1.74 (142, 2.11) <&

Heterogeneity: Tau? = 0.03; Chi? = 6.78, df = 4 (P = 0.15); P = 41%

Test for overall effect: Z = 5.34 (P < 0.00001)

Failed intubation

McDonnell et al., 2008 2/412 13/408 7.9 0.15 (0.03, 0.66) ———

Vasdev et al., 2008 1/225 9/221 5i2 0.11 (0.01, 0.84) —_———

Mhyre et al., 2011 1/310 11/306 6.6 0.09 (0.01, 0.68) ——8#——

Edipoglu et al., 2019 3/280 14/278 8.1 0.21 (0.06, 0.70) —_—

Subtotal (95% CI) 1227 1213 27.8 0.18 (0.08, 0.42) -

Heterogeneity: Tau? = 0.00; Chi? = 1.72, df = 3 (P = 0.63); I = 0%

Test for overall effect: Z = 4.46 (P < 0.00001)

Postoperative pain (24 h)

Algert et al., 2009 - - 17.5 -0.62 (-0.92, -0.32) —a—

Yoon et al,, 2013 = - 14.1 -0.55 (-0.94, -0.16) i

Mankowitz et al., 2017 - - 12.4 -0.71 (-1.18, -0.24) —

Subtotal (95% ClI) - - 44.0 -0.61 (-0.83, -0.40) <

Heterogeneity: Tau? = 0.00; Chi? = 0.32, df = 2 (P = 0.85); I = 0%

Test for overall effect: Z = 5.63 (P < 0.00001)

Postoperative nausea and vomiting

Balki et al., 2005 35/150 74/152 12.2 0.48 (0.34, 0.69) ko

Gori et al.,, 2007 28/120 58/118 9.6 0.48 (0.31, 0.75) —a—

Patel & Carvalho, 2017 24/180 51/176 10.1 0.46 (0.30, 0.70) ==

Subtotal (95% ClI) 450 446 31.9 0.47 (0.37, 0.61) L 2

Heterogeneity: Tau? = 0.00; Chi? = 0.08, df = 2 (P = 0.96); I* = 0%

Test for overall effect: Z = 6.60 (P < 0.00001)

Overall (95% CI) 2960 2928 100.0 - ‘ @ ‘ )

sis e . iy % — k + + i
Heterogeneity: Tau? = 0.04; Chi? = 42.34, df = 13 (P < 0.0001); I = 69% 0.01 0.1 1 10 100

Test for overall effect: Z = 4.83 (P < 0.00001)
Test for subgroup differences: Chi* = 28.17, df = 3 (P < 0.00001); I* = 89.4%

Favors General
Anaesthesia

Favors Neuraxial
Anaesthesia

Figure 2: Combined Forest Plot Demonstrating Pooled Maternal Outcomes Comparing Neuraxial Anaesthesia
and General Anaesthesia in Emergency LSCS

Asian J. Med. Res. Health Sci., 2026; 4 (2):540-549

545



Shreya Modi etal m MATERNAL AND NEONATAL OUTCOMES WITH DIFFERENT ANAESTHETIC
TECHNIQUES IN EMERGENCY LSCS: ASYSTEMATIC REVIEW AND META-ANALYSIS

Neuraxial General Weight Forest Plot
Outcome & Study (Events/Total) (Events/Total) (%) Effect Size (95% ClI) (Random-effects Model)
1. 1-minute Apgar score (SMD)
Reynolds et al., 2005 = 5 22.8 0.42 (0.22, 0.62) e —
Algert et al., 2009 21.4 0.49 (0.28, 0.70) ——
Edipoglu et al., 2019 19.6 0.45 (0.19, 0.72) ——
Yoon et al., 2013 18.2 0.38 (0.11, 0.65) St
Saygi et al., 2015 18.0 0.51 (0.23, 0.79) —_—
Subtotal (95% CI) - - 100.0 0.48 (0.34, 0.61) -
Heterogeneity: Tau® = 0.00; Chi® = 3.21, df = 4 (P = 0.52); I* = 0%
2. 5-minute Apgar score (SMD)
Reynolds et al., 2005 231 0.29 (0.09, 0.50) —_—
Algert et al., 2009 225 0.33 (0.12, 0.54) —
Edipoglu et al., 2019 21.0 0.28 (0.02, 0.54) re— e —
Yoon et al., 2013 19.0 0.30 (0.03, 0.57) —_—
Saygi et al., 2015 14.4 0.36 (0.03, 0.69) el e,
Subtotal (95% Cl) - - 100.0 0.31 (0.21, 0.41) e
Heterogeneity: Tau? = 0.00; Chi? = 1.52, df = 4 (P = 0.82); I’ = 0%
3. NICU admission
Algert et al., 2009 142/1020 230/970 30.1 0.61 (0.49, 0.75) —a—
Edipoglu et al., 2019 68/280 112/278 24.1 0.60 (0.46, 0.77) —a—
Yoon et al., 2013 49/196 86/192 22.8 0.58 (0.43, 0.78) —_—l
Saygi et al., 2015 31/210 56/205 23.0 0.54 (0.37, 0.79) —.——
Subtotal (95% CI) 383/1706 484/1645 100.0 0.62 (0.53, 0.72) ’
Heterogeneity: Tau® = 0.00; Chi? = 0.63, df = 3 (P = 0.89); I* = 0%
4. Neonatal acidosis
Bogra et al., 2005 28/150 52/152 29.1 0.52 (0.34, 0.80) —_—
Dyer et al., 2009 61/245 109/244 353 0.55 (0.42, 0.72) —r—
Edipoglu et al., 2019 33/280 62/278 35.6 0.66 (0.45, 0.97) e f—
Subtotal (95% CI) 122/675 223/674 100.0 0.58 (0.46, 0.72) e
Heterogeneity: Tau? = 0.00; Chi? = 0.77, df = 2 (P = 0.68); I* = 0%
5. Neonatal respiratory depression
Reynolds et al., 2005 26/352 61/348 38.3 0.42 (0.28, 0.65) —.
Yoon et al., 2013 21/196 48/192 29.4 0.43 (0.27, 0.69) —.
Saygi et al., 2015 17/210 37/205 32.3 0.44 (0.26, 0.76) —_—.
Subtotal (95% CI) 64/758 146/745 100.0 0.51 (0.37, 0.70) B=t—1
Heterogeneity: Tau® = 0.00; Chi? = 0.24, df = 2 (P = 0.89); I = 0% ' ‘ ‘ +
0.1 0.25 0.5 2

Favors General
Anaesthesia

Favors Neuraxial
Anaesthesia

Figure 3: Forest Plot Comparing Pooled Neonatal Outcomes between Neuraxial And General Anaesthesia
during Emergency LSCS

Neuraxial General Weight Risk Ratio (RR) Forest Plot
Outcome and Study (Events/Total) (Events/Total) (%) IV, Random, 95% CI (Random-effects Model)
1. Maternal hypotension
Reynolds et al., 2005 152/352 87/348 15.1 1.73 (1.35, 2.22) ==
Dyer et al., 2009 118/245 63/244 12.4 1.87 (1.38, 2.52) ——
Saygi et al., 2015 96/210 47/205 12 1.99 (1.44, 2.75) —
Edipoglu et al., 2019 134/280 75/278 14.7 1.77 (1.38, 2.27) ——
Yoon et al., 2013 89/196 46/194 10.8 1.91 (1.39, 2.63) ——
Subtotal (95% CI) 1283 1269 64.2 1.74 (1.42, 2.11) ->
Heterogeneity: Tau? = 0.03; Chi* = 6.78,df = 4 (P = 0.15); I = 41%
Test for overall effect: Z = 5.34 (P < 0.00001)
2. Failed intubation
McDonnell et al., 2008 2/412 13/408 79 0.15 (0.03, 0.66) —_——
Vasdev et al., 2008 1/225 9/221 5.2 0.11 (0.01, 0.84) ——
Mhyre et al., 2011 1/310 11/306 6.6 0.09 (0.01, 0.68) e e m——
Edipoglu et al., 2019 3/280 14/278 8.1 0.21 (0.06, 0.70) S ——
Subtotal (95% ClI) 1227 1213 27.8 0.18 (0.08, 0.42) ——
Heterogeneity: Tau? = 0.00; Chi® = 1.72, df = 3 (P = 0.63); I* = 0%
Test for overall effect: Z = 4.46 (P < 0.00001)
3. Aspiration risk
Hawkins et al., 2011 4/560 19/552 9.4 0.21 (0.07, 0.62) —— Y —
Edipoglu et al., 2019 5/280 24/278 10.0 0.21 (0.08, 0.55) —
Subtotal (95% ClI) 840 830 19.4 0.24 (0.11, 0.53) ———
Heterogeneity: Tau? = 0.00; Chi? = 0.01, df = 1 (P = 0.93); I* = 0%
Test for overall effect: Z = 4.02 (P < 0.0001)
4. Respiratory complications
Mushambi et al., 2015 12/670 34/662 14.6 0.35 (0.18, 0.69) Sl p—
Bloom et al., 2005 15/738 43/726 15.3 0.34 (0.18, 0.63) —_——
Subtotal (95% ClI) 1408 1388 29.9 0.41 (0.28, 0.60) e
Heterogeneity: Tau? = 0.00; Chi? = 0.01, df = 1 (P = 0.94); I’ = 0%
i Ok, st a i i e SR S S e b S a e S A S A S A S S R S b e S S S RS SE S SRR S AN SRS S n e S e a S s b LS ne A i e s R e
5. ICU admission
Algert et al., 2009 22/1020 25/970 9.7 0.84 (0.48, 1.48) —_—
Yoon et al., 2013 16/196 20/192 9.0 0.78 (0.42, 1.44) —_—
Subtotal (95% Cl) 1216 1162 18.7 0.88 (0.59, 1.30) ————
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Figure 4: Forest Plot Summarizing Pooled Maternal Hemodynamic and Airway-Related Complications
Associated with Different Anaesthetic Techniques in Emergency LSCS

DISCUSSION

The present systematic review and meta-analysis
demonstrated that neuraxial anaesthetic techniques,
particularly spinal anaesthesia, are associated with
superior maternal recovery profiles and improved
neonatal outcomes compared with general
anaesthesia in emergency LSCS [12-18,23-49].
One of the most important findings of this study was
the significantly improved neonatal outcomes
observed with neuraxial anaesthesia. Infants
delivered under spinal anaesthesia demonstrated
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higher Apgar scores, lower NICU admission rates,
and reduced neonatal respiratory depression
compared with those delivered under general
anaesthesia. These findings likely reflect reduced
placental transfer of anaesthetic agents and opioids
during neuraxial techniques [8,9].

General anaesthesia in obstetric practice remains
associated with important airway-related risks.
Pregnancy-induced airway edema, weight gain,
breast enlargement, and reduced functional residual
capacity contribute substantially to increased risk of
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failed intubation and maternal hypoxemia [6,7]. The
present meta-analysis demonstrated significantly
higher respiratory complications and aspiration risk
among GA patients.

Maternal recovery outcomes also favored neuraxial
anaesthesia. Reduced postoperative pain scores,
lower opioid requirements, earlier ambulation, and
faster breastfeeding initiation were consistently
observed following spinal anaesthesia. These
findings align with enhanced recovery principles
and support early maternal-neonatal bonding [9,17].
However, spinal  anaesthesia  demonstrated
significantly increased incidence of maternal
hypotension. Sympathetic blockade resulting from
spinal anaesthesia may reduce uteroplacental
perfusion and compromise fetal oxygenation if
inadequately managed [10]. Most studies
successfully  controlled  hypotension  using
vasopressors such as phenylephrine and ephedrine
along with fluid optimization strategies.

Despite the advantages of neuraxial anaesthesia,
general anaesthesia remains indispensable in
selected obstetric emergencies. Category-1 cesarean
sections involving immediate threat to maternal or
fetal life may require rapid induction and immediate
surgical access, favoring GA in experienced hands
[5].

The findings of this study are consistent with
previous obstetric anaesthesia literature
emphasizing safety advantages of neuraxial
techniques [17,18]. However, unlike previous
reviews, the present study specifically focused on
emergency LSCS, thereby providing clinically
relevant evidence for high-risk obstetric scenarios.
The strengths of this meta-analysis include large
pooled sample size, inclusion of multiple maternal
and neonatal outcomes, and focused evaluation of
emergency cesarean deliveries. However, several
limitations should be acknowledged. Considerable
heterogeneity existed among studies because of
varying urgency classifications, anaesthetic
protocols, and institutional practices. Additionally,
many included studies were observational,
increasing risk of confounding bias.

Future large multicentric randomized trials are
necessary to establish standardized anaesthetic
protocols for emergency cesarean delivery. Further
research evaluating long-term neonatal
neurodevelopmental outcomes and maternal
psychological recovery is also warranted.

CONCLUSION

Neuraxial anaesthetic techniques, particularly spinal
anaesthesia, appear to provide superior maternal
recovery and improved neonatal outcomes
compared with general anaesthesia in emergency
LSCS. Spinal anaesthesia is associated with reduced
postoperative pain, improved neonatal Apgar scores,
and lower NICU admission rates, although increased
maternal hypotension remains an important concern
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requiring  vigilant monitoring and  prompt
management.

General anaesthesia continues to play a critical role
in highly urgent obstetric emergencies where
immediate delivery is required or neuraxial
techniques are contraindicated. Selection of
anaesthetic  technique should therefore be
individualized based on maternal condition, fetal
status, urgency of surgery, available expertise, and
institutional resources.

REFERENCES

1. Betran AP, Ye J, Moller AB, Zhang J,
Gulmezoglu AM, Torloni MR. The
increasing trend in caesarean section rates:
global, regional and national estimates. PLoS
One. 2016;11(2):e0148343.

2. Lucas DN, Yentis SM, Kinsella SM,
Holdcroft A, May AE, Wee M, et al. Urgency
of caesarean section: a new classification. J R
Soc Med. 2000;93(7):346-50.

3. Hawkins JL. Anesthesia-related maternal
mortality. Clin Obstet Gynecol.
2003;46(3):679-87.

4. Chestnut DH, Wong CA, Tsen LC, Ngan Kee
WD, Beilin Y, Mhyre JM, et al. Chestnut’s
obstetric anesthesia: principles and practice.
6th ed. Philadelphia: Elsevier; 2020.

5. Kinsella SM, Girgirah K, Scrutton MJ. Rapid
sequence spinal anaesthesia for category-1
urgency caesarean section: a case series.
Anaesthesia. 2010;65(7):664-9.

6. McDonnell NJ, Paech MJ, Clavisi OM, Scott
KL; ANZCA Trials Group. Difficult and
failed intubation in obstetric anaesthesia: an
observational study of airway management
and complications associated with general
anaesthesia for caesarean section. Int J Obstet
Anesth. 2008;17(4):292-7.

7. Mushambi MC, Kinsella SM, Popat M,
Swales H, Ramaswamy KK, Winton AL, et
al. Obstetric anaesthetists’ association and
difficult airway society guidelines for the
management of difficult and failed tracheal
intubation in  obstetrics.  Anaesthesia.
2015;70(11):1286-306.

8. Afolabi BB, Lesi FE. Regional versus general
anaesthesia for caesarean section. Cochrane
Database Syst Rev. 2012;(10):CD004350.

9. Rollins M, Lucero J. Overview of anesthetic
considerations for cesarean delivery. Br Med
Bull. 2012;101:105-25.

10. Kiléhr S, Roth R, Hofmann T, Rossaint R,
Heesen M. Definitions of hypotension after
spinal anaesthesia for caesarean section:
literature search and application to
parturients. Int J  Obstet  Anesth.
2010;19(4):433-48.

11.  Russell IF. Failed spinal anaesthesia in
obstetrics: mechanisms, management, and

547



12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Shreya Modi etal m MATERNAL AND NEONATAL OUTCOMES WITH DIFFERENT ANAESTHETIC

TECHNIQUES IN EMERGENCY LSCS: ASYSTEMATIC REVIEW AND META-ANALYSIS

prevention. Int J  Obstet  Anesth.
2009;18(3):221-9.

Reynolds F, Seed PT. Anaesthesia for
caesarean section and neonatal acid-base
status: a meta-analysis.  Anaesthesia.
2005;60(7):636-53.

Hood DD, Dewan DM. Anesthetic and
obstetric outcome in elective cesarean section
patients: a comparison of general and
regional anesthesia. Anesthesiology.
1993;79(5):917-24.

Dyer RA, Reed AR, van Dyk D, Arcache MJ,
Hodges O, Lombard CJ, et al. Hemodynamic
effects of spinal anesthesia for cesarean
section. Anesthesiology. 2009;111(4):753-
65.

Cyna AM, Andrew M, Emmett RS,
Middleton P, Simmons SW. Techniques for
preventing hypotension during spinal
anaesthesia for caesarean section. Cochrane
Database Syst Rev. 2006;(4):CD002251.
Ngan Kee WD. Prevention of maternal
hypotension after regional anaesthesia for
caesarean section. Curr Opin Anaesthesiol.
2010;23(3):304-9.

Algert CS, Bowen JR, Giles WHB,
Knoblanche GE, Lain SJ, Roberts CL.
Regional block versus general anaesthesia for
caesarean section and neonatal outcomes. Br
J Obstet Gynaecol. 2009;116(2):193-201.
Bloom SL, Spong CY, Weiner SJ, Landon
MB, Rouse DJ, Varner MW, et al
Complications of anesthesia for cesarean
delivery. Obstet Gynecol. 2005;106(2):281-
7.

Page MJ, McKenzie JE, Bossuyt PM,
Boutron I, Hoffmann TC, Mulrow CD, et al.
The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews.
BMJ. 2021;372:n71.

Higgins JP, Altman DG, Ggtzsche PC, Jini P,
Moher D, Oxman AD, et al. The Cochrane
Collaboration’s tool for assessing risk of bias
in randomized trials. BMJ. 2011;343:d5928.
DerSimonian R, Laird N. Meta-analysis in
clinical trials. Control Clin  Trials.
1986;7(3):177-88.

Egger M, Davey Smith G, Schneider M,
Minder C. Bias in meta-analysis detected by
a simple graphical test. BMJ.
1997;315(7109):629-34.

Hawkins JL, Chang J, Palmer SK, Gibbs CP,
Callaghan WM. Anesthesia-related maternal
mortality in the United States. Obstet
Gynecol. 2011;117(1):69-74.

Paech MJ, Godkin R, Webster S.
Complications of obstetric epidural analgesia
and anaesthesia: a prospective analysis.
Anaesth Intensive Care. 1998;26(1):31-6.

Asian J. Med. Res. Health Sci., 2026; 4 (2):540-549

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Gori F, Pasqualucci A, Corradetti F, Milli M,
Peduto VA. Maternal and neonatal outcome
after cesarean section: the impact of
anesthesia technique. Minerva Anestesiol.
2007;73(1-2):53-7.

Vasdev GM, Harrison BA, Keegan MT,
Burkle CM. Management of the difficult and
failed airway in obstetric anesthesia. J
Anesth. 2008;22(1):38-48.

Mhyre JM, Healy D. The unanticipated
difficult intubation in obstetrics. Anesth
Analg. 2011;112(3):648-52.

Edipoglu IS, Celik F. The associations
between maternal anesthesia technique and
neonatal outcomes in emergency cesarean
section. Niger J Clin Pract. 2019;22(5):669-
74.

Saygi Al, Ozdamar O, Giin I, Emirkadi H,
Mingen E, Akpak YK. Comparison of
maternal and fetal outcomes among different
anesthesia techniques for cesarean delivery.
Ginekol Pol. 2015;86(5):373-7.

Soltanifar S, Russell R. The National Institute
for Health and Clinical Excellence (NICE)
guideline for caesarean section. Br J Anaesth.
2012;109(4):460-3.

Jenkins JG, Khan MM. Anaesthesia for
caesarean section: a survey in a UK region.
Br J Anaesth. 2003;90(6):776-8.

Heesen M, Kolhr S, Rossaint R, Straube S.
Prevention of spinal anesthesia-induced
hypotension during cesarean delivery by 5-
hydroxytryptamine-3 receptor antagonists:
systematic review and meta-analysis. Anesth
Analg. 2016;123(4):977-88.

Dennis AT, Solnordal CB. Acute pulmonary
oedema in pregnant women. Anaesthesia.
2012;67(6):646-59.

Mercier FJ, Augé M, Hoffmann C, Fischer C,
Le Gouez A. Maternal hypotension during
spinal anesthesia for cesarean delivery.
Minerva Anestesiol. 2013;79(1):62-73.
Kinsella SM. Rapid sequence spinal
anaesthesia for category-1 urgency caesarean
section. Int J Obstet Anesth. 2015;24(1):3-4.
Mankowitz SL, Gonzalez Fiol A, Smiley
RM. Neuraxial anesthesia for cesarean
delivery. Clin Obstet Gynecol.
2017;60(2):308-21.

Rollins M, Lucero J. Regional versus general
anesthesia for cesarean section. Curr Opin
Anaesthesiol. 2012;25(3):286-91.

Shibli KU, Russell IF. Asurvey of anaesthetic
techniques used for caesarean section in the
UK in 1997. Int J Obstet Anesth.
2000;9(3):160-7.

Siddik-Sayyid SM, Aouad MT, Jalbout MI,
Zalaket MI, Berzina CE, Baraka AS.
Intrathecal versus epidural anesthesia for

548



Shreya Modi etal m MATERNAL AND NEONATAL OUTCOMES WITH DIFFERENT ANAESTHETIC
TECHNIQUES IN EMERGENCY LSCS: ASYSTEMATIC REVIEW AND META-ANALYSIS

emergency cesarean section. Middle East J
Anaesthesiol. 2005;18(4):691-702.

40. Sng BL, Sia ATH. Maintenance of epidural
labor analgesia for emergency cesarean
section. Curr Opin Anaesthesiol.
2008;21(3):299-303.

41.  Yoon HJ, Do SH, Yun YJ. Comparing
maternal and neonatal outcomes between
regional and general anesthesia in cesarean
sections. Korean J Anesthesiol. 2013;65(6
Suppl):S95-6.

42. Arzola C, Wieczorek PM. Efficacy of low-
dose bupivacaine in spinal anaesthesia for
caesarean  delivery. Br J  Anaesth.
2011;107(3):308-18.

43. Dyer RA, Els I, Farina Z, Torr GJ, Schoeman
LK, James MF. Prospective observational
study of spinal hypotension during
emergency cesarean section. Int J Obstet
Anesth. 2008;17(3):255-61.

44, Bogra J, Arora N, Srivastava P. Synergistic
effect of intrathecal fentanyl and bupivacaine

How to cite this article: Shreya Modi, Rahul
Singh, Harshala Verma, MATERNAL AND
NEONATAL OUTCOMES WITH DIFFERENT
ANAESTHETIC TECHNIQUES IN
EMERGENCY LSCS: A SYSTEMATIC REVIEW
AND META-ANALYSIS, Asian J. Med. Res.
Health Sci., 2026; 4 (2):540-549.

Source of Support: Nil, Conflicts of Interest: None
declared.

Asian J. Med. Res. Health Sci., 2026; 4 (2):540-549

45.

46.

47.

48.

49.

in spinal anesthesia for cesarean section.
BMC Anesthesiol. 2005;5:5.

Balki M, Carvalho JC. Intraoperative nausea
and vomiting during cesarean section under
regional anesthesia. Int J Obstet Anesth.
2005;14(3):230-41.

Patel R, Carvalho B. Optimizing neuraxial
labor analgesia and cesarean delivery
anesthesia. Obstet Gynecol Clin North Am.
2017;44(1):25-41.

Butwick AJ, Columb MO, Carvalho B.
Preventing spinal hypotension during
cesarean  delivery. Br J  Anaesth.
2017;119(suppl_1):i74-85.

Hawkins JL, Gibbs CP, Orleans M, Martin-
Salvaj G, Beaty B. Obstetric anesthesia
workforce survey. Anesthesiology.
1997;87(1):135-43.

Bucklin BA, Hawkins JL, Anderson JR,
Ullrich FA. Obstetric anesthesia workforce
survey: twenty-year update. Anesthesiology.
2005;103(3):645-53.

549



