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INTRODUCTION
Regional anaesthesia is a cornerstone of modern obstetric care, 
playing a pivotal role in pain management during labour and 
caesarean deliveries. Among the various techniques available, 
neuraxial methods, including spinal and epidural anaesthesia, are 
the most commonly employed due to their demonstrated efficacy 
and safety profiles [1]. These approaches not only alleviate pain but 
also facilitate a more controlled and satisfying birthing experience 
for many mothers.

Epidural anaesthesia is one of the most widely utilised techniques 
in obstetrics, especially for labour analgesia. It involves the 
administration of anaesthetic agents into the epidural space through 
a catheter, allowing for continuous, adjustable pain management 
throughout labour. The flexibility of epidural anaesthesia is a key 
advantage, as it enables clinicians to modify the dosage based on 
the stage of labour and the patient’s needs. This adaptability can 
lead to a more comfortable and individualised birth experience. 
Furthermore, epidural anaesthesia preserves maternal alertness and 
facilitates active participation during delivery. Research indicates that 
it reduces the incidence of severe labour pain without significantly 
increasing adverse maternal or neonatal outcomes [2-4].

In contrast, spinal anaesthesia involves a single injection of a 
local anaesthetic, often combined with an opioid, directly into the 
cerebrospinal fluid within the subarachnoid space. This technique 
provides a rapid onset of pain relief by blocking nerve signals from 
the lower body, making it particularly suitable for shorter procedures 
or situations requiring immediate analgesia. However, its effects are 
limited to a shorter duration, typically insufficient for prolonged labour. 
Despite this limitation, spinal anaesthesia is favoured in scenarios 
such as emergency caesarean deliveries due to its simplicity and 
rapid effectiveness [5].

A direct comparison of these techniques highlights their distinct 
characteristics. Spinal anaesthesia has an average onset time 
of 4.6 minutes, while epidural anaesthesia has a slower onset of 

approximately 12.5 minutes. The duration of action for spinal 
anaesthesia is around 121 minutes, compared to 104 minutes for 
epidural anaesthesia. However, epidurals provide the advantage of 
continuous dosing, making them more suitable for lengthy labours. 
Moreover, epidural anaesthesia allows for dose adjustments to 
optimise pain relief and maternal satisfaction. This adjustability can 
reduce complications such as prolonged second-stage labour, 
which is sometimes associated with neuraxial techniques [6].

Combined Spinal-epidural (CSE) anaesthesia integrates the benefits 
of both techniques, offering a rapid onset of analgesia alongside the 
flexibility of continuous epidural administration. CSE is increasingly 
popular in obstetrics, providing enhanced mobility and a more 
comfortable experience for the mother. Studies have shown that 
CSE may reduce the need for additional analgesia during labour, 
although its impact on overall maternal satisfaction compared to 
traditional epidurals remains debatable [4,7,8].

One of the key considerations in selecting between spinal and 
epidural anaesthesia is their side-effect profiles. Spinal anaesthesia 
is more frequently associated with hypotension due to rapid 
sympathetic blockade, necessitating vigilant monitoring and prompt 
management to prevent adverse maternal and foetal outcomes. 
Conversely, epidural anaesthesia has a more gradual effect on 
haemodynamics, offering greater stability. However, epidurals may 
be linked to a higher risk of motor block and delayed ambulation, 
which can impact postpartum recovery [9].

The choice of anaesthetic technique also has implications for 
neonatal outcomes. Research has demonstrated that neuraxial 
anaesthesia methods, including spinal and epidural techniques, 
generally have minimal adverse effects on neonatal Appearance, 
Pulse, Grimace, Activity and Respiration (APGAR) scores or acid-
base status. However, prolonged labour associated with epidural 
anaesthesia might increase the likelihood of instrumental deliveries, 
which could indirectly influence neonatal health. On the other hand, 
spinal anaesthesia, with its rapid onset, is less likely to prolong 
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ABSTRACT
As the most popular methods of pain management for women in labour, spinal and epidural anaesthesia are commonly used 
during normal vaginal deliveries. Epidural analgesia offers significant pain relief while maintaining maternal and foetal safety. This 
method involves the administration of anaesthetic agents into the epidural space, allowing for continuous pain management during 
labour. Spinal anaesthesia involves injecting a local anaesthetic, often combined with an opioid, into the cerebrospinal fluid in the 
spinal canal. Both techniques offer distinct advantages and considerations that can significantly impact the labour experience. The 
present review aims to evaluate all possible findings and outcomes of the comparison between spinal and epidural anaesthesia 
in normal delivery. Both spinal and epidural anaesthesia significantly impact maternal and foetal outcomes in obstetric care. 
Spinal anaesthesia provides rapid and profound analgesia, making it ideal for shorter procedures and urgent deliveries. However, 
its association with motor blockade and the potential prolongation of the second stage of labour requires careful consideration. 
Epidural anaesthesia, on the other hand, offers greater flexibility in dose adjustment and a more gradual onset, making it suitable 
for prolonged labour. The choice between spinal and epidural anaesthesia should be guided by factors such as the stage of labour, 
maternal co-morbidities, anticipated delivery duration and patient preference. Future research should focus on refining anaesthesia 
protocols to enhance maternal and neonatal outcomes while minimising complications.
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The duration of the block depends on the dose and type of local 
anaesthetic, typically lasting 1-2 hours, rarely more than three 
hours. Doses depend on the patient’s height (which decreases 
during late pregnancy and with aging): bupivacaine heavy at 7.5-15 
mg; pethidine (an opioid with additional local anaesthetic properties) 
at 50-75 mg diluted with 1-2 mL of Normal Saline (NS). Other 
local anaesthetics commonly used include lidocaine (50-100 mg), 
ropivacaine (15-25 mg) and levobupivacaine (10-15 mg), which offer 
varying durations of action and safety profiles. Adjuvants such as 
opioids (fentanyl, sufentanil) are often added to spinal anaesthesia 
to enhance analgesic effects, particularly for procedures requiring 
extended pain relief. Additionally, alpha-2 agonists such as clonidine 
and dexmedetomidine are increasingly utilised for their synergistic 
effects in prolonging block duration and reducing the overall 
anaesthetic dose. The most common side-effects are bradycardia 
and hypotension, which are more pronounced if the spread of the 
block is higher than required. Other potential complications include 
Post-Dural Puncture Headache (PDPH), Transient Neurologic 
Symptoms (TNS) and, rarely, nerve damage or infection [9].

Epidural anaesthesia is a technique used to provide pain relief during 
surgical procedures or childbirth. It involves the injection of local 
anaesthetics, such as lidocaine, chloroprocaine, or ropivacaine, into 
the epidural space surrounding the spinal cord. This area is located 
outside the dura mater, the outermost membrane of the spinal 
cord. The primary mechanism of action for these local anaesthetics 
is to block the transmission of nerve signals. When injected, the 
anaesthetic diffuses through the epidural space and binds to sodium 
channels on the nerve fibres. This binding prevents sodium ions 
from entering the nerve cells, which is crucial for generating and 
propagating nerve impulses. By blocking these nerve signals, the 
local anaesthetics inhibit the sensation of pain in the areas supplied 
by the affected nerves.

The onset of the block varies with the type of anaesthetic used. In the 
study, lidocaine and ultracaine had a quicker onset (approximately 
12.1 and 11.1 minutes, respectively) compared to chloroprocaine 
(15.4 minutes). The duration of the sensory block also varies, with 
chloroprocaine providing the longest duration (107.1 minutes), 
followed by ultracaine (94 minutes) and lidocaine (70.6 minutes). 
Additional agents such as bupivacaine and levobupivacaine are 
frequently used in epidural anaesthesia for their long-lasting effects 
and favourable cardiovascular safety profiles. Epidural anaesthesia 
also accommodates the use of continuous infusion or Patient-
controlled Analgesia (PCA), offering tailored pain relief during labour 
and postoperative recovery [14,15].

Onset and Duration of Analgesia
The onset of analgesia during vaginal delivery can significantly 
differ between spinal and epidural analgesia techniques. Research 
indicates that spinal analgesia provides a faster onset of pain relief 
compared to epidural methods, making it a favourable option for 
labour analgesia. The study by Imani F et al., compared spinal and 
epidural anaesthesia in 100 parturients, finding that the mean time 
to onset of spinal analgesia is approximately 4.6 minutes, with a 
maximum block achieved in about 8.4 minutes. In contrast, the 
onset time for epidural analgesia is around 12.5 minutes, with a 
maximum block reached in 22.2 minutes. Spinal analgesia provides 
a duration of analgesia lasting about 121 minutes, while epidural 
analgesia offers a slightly shorter duration of 104 minutes [6].

In the case report by Kuczkowski KM and Bellars R, the onset of 
spinal anaesthesia occurred rapidly, approximately 3-4 minutes after 
administering the test dose, resulting in a T2 sensory level. The duration 
of the spinal block lasted a total of 197 minutes, with delivery occurring 
125 minutes later [16]. In a study by Alansary AM et al., the onset of 
spinal analgesia was significantly faster in the spinal group compared 
to the epidural group (p<0.001). However, the paper does not specify 
the exact duration of spinal anaesthesia during vaginal delivery [17].

labour but requires careful dose management to avoid excessive 
motor blockade [10].

Emerging evidence suggests that the nuances of maternal 
haemodynamics, labour progression and pain management 
associated with these techniques can significantly influence 
delivery outcomes. For example, studies have shown that epidural 
anaesthesia may be associated with longer first and second stages 
of labour, although this effect does not necessarily translate into 
adverse neonatal outcomes. Additionally, epidurals have been linked 
to a slight increase in the incidence of maternal fever, which could 
necessitate additional interventions. In contrast, spinal anaesthesia, 
while effective for shorter durations, may not provide adequate 
coverage for prolonged labour without further interventions, such 
as repeat dosing or conversion to an epidural technique [11-13].

Another area of interest is the impact of neuraxial anaesthesia on 
maternal satisfaction and psychological outcomes. Pain relief during 
labour is critical in shaping a mother’s birthing experience. Epidural 
anaesthesia, with its capacity for continuous and adjustable dosing, 
often ranks higher in maternal satisfaction surveys compared to 
spinal anaesthesia. However, the rapid pain relief provided by spinal 
anaesthesia can also be highly valued, particularly in emergency 
settings. Combined approaches, such as CSE, offer a middle 
ground, balancing rapid onset with sustained analgesia and may be 
particularly advantageous in high-risk obstetric scenarios [5,6].

While the existing research provides valuable insights into the 
pharmacodynamics, effectiveness and complications of spinal and 
epidural anaesthesia, there is a need for more comprehensive and 
up-to-date analyses. Much of the evidence remains fragmented or 
focused on specific outcomes, such as pain relief or labour duration, 
without adequately addressing the broader implications for maternal 
and neonatal health. Additionally, the evolving landscape of obstetric 
anaesthesia, characterised by increasing maternal co-morbidities and 
higher-risk pregnancies, underscores the necessity for individualised 
care plans tailored to each patient’s unique circumstances [7].

The present review aimed to bridge these gaps by evaluating 
the effects of spinal and epidural anaesthesia on various delivery 
outcomes, including labour duration, maternal haemodynamic 
status, pain management and neonatal conditions. By synthesising 
the available evidence, it seeks to provide a comprehensive 
understanding of how these techniques influence obstetric 
outcomes, thereby informing clinical decision-making and improving 
care for both mothers and neonates alike.

REVIEW OF LITERATURE
An electronic search using Google Scholar, PubMed, Scopus and 
Web of Science was conducted between 1991 and 2024. The 
search terms used included anaesthesia, labour, spinal anaesthesia, 
epidural anaesthesia and vaginal delivery. A total of 217 articles, 
including reviews, research papers and systematic reviews, were 
initially found. After a thorough evaluation, 25 articles were deemed 
pertinent to the current study. To investigate the use of spinal 
anaesthesia and epidural anaesthesia in typical vaginal deliveries, the 
authors examined these selected articles. The review included only 
English-language papers for analysis. Articles with ethical issues, 
conflicts of interest, duplicate publications, non peer-reviewed 
sources and accessibility issues were systematically filtered out.

DISCUSSION

Mechanism of Action
Spinal or subarachnoid anaesthesia is a regional block in which the 
intrathecal nerve structures near the spinal cord are anaesthetised. 
A small amount of local anaesthetic is injected between two lumbar 
vertebrae into the cerebrospinal fluid space, causing a fast and 
profound blockade of the body segments caudal to the level of 
the block, usually below the umbilicus or below the costal arch. 
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In a study conducted by Lurie S and Matzkel A epidural anaesthesia 
was administered during the active phase of labour, defined as 
uterine contractions occurring three minutes apart leading to cervical 
change. The initial standard dose was 10 mL of 2% lidocaine, 
followed by a test dose of 2 mL. Subsequent doses included 10 mL 
of 0.35% bupivacaine without adrenaline or 10 mL of 2% lidocaine. 
The study found that epidural anaesthesia significantly shortened 
the first stage of labour (by 4.16 hours in primiparas) and the second 
stage of labour [18]. The studies showing the onset and duration of 
analgesia is summarised in [Table/Fig-1] [6,16-18].

of investigation, yielding mixed results. Some studies indicate a 
significant association between intrapartum epidural analgesia and 
lower APGAR scores, while others find no such correlation.

A study by Ravelli ACJ et al., employed several rigorous methods to 
assess the impact of intrapartum epidural analgesia on low APGAR 
scores and Neonatal Intensive Care Unit (NICU) admissions among 
singleton infants born at term. The study analysed a national cohort 
consisting of 715,449 term live-born singletons in the Netherlands. 
They concluded that a large propensity score-matched study found 
that epidural analgesia was associated with a 1.9 times higher risk 
of a 5-minute APGAR score <7 and a 1.8 times higher risk of a 
score <4, particularly in spontaneous deliveries [23].

Alexander S et al., conducted an observational study that looked 
back at data collected from past labours to analyse outcomes 
related to epidural analgesia and newborn APGAR scores. The 
study analysed the labour processes of 1,850 out of 2,006 
parturients. Of these, 3.8% of newborns had APGAR scores below 
7, but no significant predictors were identified, including the timing 
and modality of epidural analgesia [24].

Cutura N et al., conducted a study to establish the influence of 
epidural anaesthesia on the first and second parts of the delivery 
process, the frequency of vacuum extractor and forceps use and 
the effect of epidural anaesthesia on the newborn. The APGAR 
scores of newborns from deliveries with epidural anaesthesia were 
slightly higher than those without; however, the differences were 
not statistically significant. The study indicated no adverse effects of 
epidural anaesthesia on the newborn’s condition at birth [25].

The study by Bakhsha F et al., employed a systematic approach to 
evaluate the APGAR scores of newborns delivered through vaginal 
delivery and spinal anaesthesia. A total of 215 cases were selected 
for the study. A 92.5% of newborns scored above seven at one 
minute and 94% at five minutes, regardless of the delivery method. 
The APGAR scores of the newborns were checked at two critical 
time points: one minute and five minutes after birth. Factors such as 
prematurity, low birth weight and maternal preeclampsia were shown 
to significantly affect APGAR scores, rather than the use of spinal 
anaesthesia [26]. The studies related to APGAR scores is summarised 
in [Table/Fig-3] [23-26].

Authors Sample size Onset of analgesia Duration of analgesia 

Imani F et al., [6] 100
Spinal: 4.6 minutes 

Epidural: 12.5 
minutes

Spinal: 121 minutes
Epidural: 104 minutes

Kuczkowski KM 
and Bellars R [16]

1 Spinal: 3-4 minutes Spinal: 197 minutes 

Alansary AM et 
al., [17]

100

The onset of spinal analgesia was significantly 
faster in the spinal group compared to the 
epidural group (the study did not mention 

exact values)

Lurie S and 
Matzkel A [18]

1206
Epidural anaesthesia shortened the first stage 
by 4.16 hours in primiparas and the second 

stage of labour.

[Table/Fig-1]: Onset and duration of analgesia [6,16-18].

Authors Sample size maximum sensory level 

Sheela S et al., [21] 100
Spinal anaesthesia: T2

Epidural anaesthesia: T4-T5 

Hussain T et al., [22] 100 Spinal anaesthesia: T3

[Table/Fig-2]: Maximum sensory level achieved [21,22].

Authors Sample size APGAr score

Ravelli 
ACJ et al., 
[23]

1,28936 
Epidural analgesia: 1.9 times higher risk of a 5-minute 

APGAR score <7 and a 1.8 times higher risk of <4, 
particularly in spontaneous deliveries

Alexander 
S et al., 
[24]

1,850 
Epidural analgesia: 3.8% of newborns had APGAR 
scores below 7, but no significant predictors were 

identified.

Cutura N 
et al., [25]

1490
APGAR scores of newborns from deliveries with 

epidural anaesthesia were slightly higher than those 
without.

Bakhsha 
F et al., 
[26]

215
Spinal anaesthesia: 92.5% of newborns scored 

above seven at one minute and 94% at five minutes, 
regardless of the delivery method. 

[Table/Fig-3]: APGAR score [23-26].

Time Required to Perform the Block
Alansary AM et al., found in their study that spinal anaesthesia is 
significantly faster to perform, taking approximately 5.2 minutes 
compared to 17.3 minutes for epidural anaesthesia. Spinal 
anaesthesia is particularly suitable for parturients in the late first 
stage of labour due to its quick administration and onset, providing 
effective pain relief when time is limited. While spinal anaesthesia 
offers significant time advantages, it is essential to consider the 
broader context of labour and delivery. Factors such as the duration 
of analgesia, potential side-effects and the specific needs of the 
parturient should be evaluated. Additionally, while spinal anaesthesia 
is efficient, the overall process of labour management involves 
multiple steps and team coordination, which can impact the total 
time from decision to delivery [17].

It is important to note that while spinal anaesthesia provides time 
advantages, consideration of the broader context of labour and delivery 
remains crucial. Factors including the duration of analgesia, potential 
side-effects and the specific needs of the parturient must be assessed. 
Furthermore, although spinal anaesthesia is efficient, the overall labour 
management process entails multiple steps and team coordination, 
which can affect the total time from decision to delivery [19,20].

Maximum Sensory Level Achieved
The maximum sensory level achieved during spinal anaesthesia 
compared to epidural anaesthesia in vaginal delivery shows 
significant differences in efficacy and onset time. Spinal anaesthesia 
typically provides a higher and faster onset of sensory block 
compared to epidural techniques, making it a preferred choice for 
labour analgesia. In a study by Sheela S et al., it was found that the 
maximum sensory block in spinal anaesthesia can reach levels as 
high as T2. Epidural anaesthesia, while effective, generally results 
in a lower maximum sensory block, often reaching T4-5 levels [21]. 
Hussain T et al., conducted a study involving elective caesarean 
sections, where the maximum sensory block achieved was T3, with a 
range from T2 to T7. This was accomplished using 1.8 mL of 0.75% 
hyperbaric bupivacaine and the mean time to achieve this block was 
approximately 9.2 minutes [22]. The studies showing the maximum 
sensory level achieved is summarised in [Table/Fig-2] [21,22].

APGAR Scores
The relationship between epidural anaesthesia during vaginal 
delivery and the APGAR scores of newborns has been the subject 

Pain Management and Labour Progression
Spinal anaesthesia has shown significant efficacy in managing labour 
pain. Larijani SS et al., evaluated maternal outcomes in 120 women 
undergoing vaginal delivery with and without spinal anaesthesia. The 
study revealed that spinal anaesthesia effectively reduced pain but 
prolonged the second stage of labour, with no significant difference 
in the duration of the active phase [27].
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Similarly, Imani F et al., compared spinal and epidural anaesthesia 
in 100 parturients, finding that spinal anaesthesia provided quicker 
analgesia onset with fewer reinfusions than epidural anaesthesia, 
which required repeated doses to maintain pain relief [6].

Olszynska A et al., conducted a study that employed a cohort 
design to investigate the effects of epidural analgesia on labour 
duration and delivery mode. The participants were divided into 
two groups: those who received epidural analgesia and a control 
group that did not receive any anaesthesia. Patients who received 
epidural analgesia experienced significantly longer labour durations 
compared to those in the control group. Both the first and second 
stages of labour were longer for patients who received epidural 
analgesia, but the risk of emergency caesarean sections was lower 
in the group that received epidural analgesia [12].

Madhu KN and Dileep Kumar HR conducted a study that included a 
total of 120 parturient women to evaluate foetal-maternal outcomes 
in subjects undergoing epidural labour analgesia with ripivacaine 
and fentanyl. Participants were grouped into two categories based 
on their treatment: those receiving epidural analgesia and a control 
group not receiving it. The first stage of labour was significantly 
shorter in the epidural group compared to the control group. 
Specifically, in the 5-6 cm cervical dilation group, the duration was 
1.8 hours shorter than in the control group. The total duration of 
labour was also shorter in the epidural group. In the 4 cm group, the 
duration was 1.1 hours less than in the control group, while in the 
5-6 cm group, the epidural group had fewer instrumental deliveries 
and caesarean sections compared to the control group [28].

Kamali A conducted a double-blind clinical trial in which a total of 
90 pregnant women were recruited for the study. These participants 
were randomly divided into three groups: one receiving spinal 
analgesia, another receiving epidural analgesia and a control 
group that did not receive any analgesia. When comparing the 
epidural and spinal analgesia groups, the study found no significant 
difference in the mean duration of the second stage of labour. The 
study concluded that while the control group experienced a shorter 
duration of the second stage of labour, both epidural and spinal 
analgesia provided similar outcomes in terms of labour duration, 
suggesting that either method could be effectively used for pain 
management during vaginal delivery [29].

AbdElBarr T et al., investigated the analgesic efficacy of single-
dose spinal anaesthesia versus epidural anaesthesia, reporting 
longer-lasting analgesia and higher satisfaction rates with spinal 
anaesthesia. However, hypotension was less frequent in the spinal 
anaesthesia group (8%) compared to the epidural anaesthesia 
group (14%) [30].

Rahmati J et al., conducted a study that compared the effectiveness 
of single-dose spinal analgesia to epidural analgesia for managing 
labour pain. The study found that spinal analgesia provided 
significantly lower pain intensity scores at 30 minutes and 90 minutes 
after administration compared to the epidural group. Additionally, the 
mean duration of analgesia was longer in the spinal group than in the 
epidural group [31]. The studies discussing pain management and 
labour progression are summarised in [Table/Fig-4] [6,12,27-31]. 

Haemodynamic Stability
Spinal anaesthesia during labour can significantly impact 
haemodynamic stability, particularly in obstetric patients. 
Research indicates that while spinal anaesthesia is effective for 
pain management, it can lead to hypotension and bradycardia, 
necessitating careful monitoring and management strategies. 
Epidural anaesthesia is associated with greater haemodynamic 
stability but requires meticulous monitoring due to a higher incidence 
of hypotension. Ghidini A et al., documented severe maternal 
hypotension in 36.2% of cases receiving epidural anaesthesia; 
spinal anaesthesia often results in profound hypotension due to 
sympathetic blockade, which vasopressors like phenylephrine and 

Authors Sample size haemodynamic stability

Ghidini A et 
al., [32]

439

Severe maternal hypotension in 36.2% of cases 
receiving epidural anaesthesia; spinal anaesthesia 

often results in profound hypotension due to 
sympathetic blockade, which vasopressors like 
phenylephrine and noradrenaline can mitigate.

Rahmati J 
et al., [31]

128

There were no significant differences in the rates of 
caesarean sections, duration of labour, postpartum 
haemorrhage, or foetal heart deceleration between 

the spinal and epidural groups.

[Table/Fig-5]: Haemodynamic stability [31,32].

Authors Sample size Pain management and labour progression

Larijani SS 
et al., [27]

120
Spinal anaesthesia effectively reduced pain but 

prolonged the second stage of labour.

Imani F et 
al., [6]

100
Spinal anaesthesia provided quicker analgesia onset 

with fewer reinfusions than epidural anaesthesia.

Olszynska A 
et al., [12]

1052
The first and second stages of labour were longer 
for patients who received EA when compared to 

patients who did not receive anything 

Madhu KN 
and Dileep 
Kumar HR 
[28]

100

The total labour and 1st stage duration was shorter 
in the epidural groups. In Epidural groups, there 

were fewer instrumental deliveries and caesarean 
sections compared to the control group, which 

received nothing.

Kamali A 
[29]

90

Epidural and spinal analgesia provided similar 
outcomes in terms of labour duration, suggesting 

that either method could be effectively used for pain 
management during vaginal delivery.

AbdElBarr T 
et al., [30]

100
Longer-lasting analgesia and higher satisfaction rates 
with spinal anaesthesia when compared to epidural

Rahmati J 
et al., [31]

128
Spinal analgesia provided significantly lower pain 

intensity scores at 30 minutes and 90 minutes after 
administration compared to the epidural group

[Table/Fig-4]: Pain management and labour progression [6,12,27-31].

noradrenaline can mitigate. Studies show that noradrenaline may 
provide better haemodynamic stability than phenylephrine during 
caesarean sections, emphasising the need for close monitoring 
[32,33].

The study by Rahmati J et al., indicated no significant differences 
in the rates of caesarean sections, duration of labour, postpartum 
haemorrhage, or foetal heart deceleration between the spinal and 
epidural groups [31]. The studies discussing haemodynamic stability 
is summarised in [Table/Fig-5] [31,32].

Neonatal Condition
The impact of spinal and epidural anaesthesia on neonatal 
outcomes, such as APGAR scores and umbilical artery blood 
gas parameters, has been extensively studied. Patel NP et al., 
found no significant differences in APGAR scores or acid-base 
status between infants born to mothers receiving epidural or CSE 
analgesia [34]. Similarly, Ahmadi S et al., investigated the effects of 
spinal analgesia and Entonox analgesia on various foetal outcomes 
during labour, concluding that spinal analgesia is a safe method for 
pain relief during labour, with no adverse effects on neonatal health 
compared to Entonox analgesia. Their study supports the notion 
that both analgesia techniques can be used effectively without 
compromising foetal wellbeing, as evidenced by similar APGAR 
scores, newborn weights and arterial blood gas measurements 
across both groups [10].

Butwick AJ et al., conducted a study that analysed data from 
106,845 women who underwent operative vaginal delivery. They 
focused on women with non anomalous singleton pregnancies 
who had either vacuum-assisted or forceps-assisted deliveries. 
They found that the rate of neonatal morbidity was higher 
among the group that received neuraxial analgesia compared 
to those who did not. Specifically, 11.3% of neonates in the 
neuraxial group experienced morbidity, while only 8.9% in the 
non neuraxial group did. The most common types of neonatal 
morbidity observed included the need for neonatal intensive care 
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Adverse Effects
Both spinal and epidural anaesthesia are associated with 
specific adverse effects. Post-dural Puncture Headache (PDPH), 
hypotension and pruritus are more commonly associated with 
spinal anaesthesia, whereas epidural anaesthesia carries risks such 
as catheter-related complications and higher rates of prolonged 
labour. Ghidini A et al., highlighted a 41.9% incidence of adverse 
reactions with epidural analgesia, including severe hypotension and 
foetal heart rate abnormalities [32]. Rare complications such as 
nerve injuries, respiratory depression and local anaesthetic toxicity 
have been documented with both techniques. Proper aseptic 
techniques and vigilant monitoring are essential to minimise these 
risks [37].

Epidural anaesthesia has been linked to delayed initiation and 
reduced success rates of breastfeeding, potentially due to its 
interference with oxytocin release. Tamagawa K and Weaver J 
noted increased maternal and neonatal morbidity associated 
with epidural analgesia, underscoring the importance of informed 
decision-making [38].

Parnass SM and Schmidt KJ found that spinal anaesthesia during 
vaginal delivery can lead to several adverse effects, primarily 
impacting maternal haemodynamics and overall delivery outcomes. 
A common issue is that spinal anaesthesia can cause significant 
maternal hypotension due to sympathetic blockade, leading to 
decreased cardiac output. Hypotension is a frequent side-effect, 
occurring in up to 75% of cases due to sympatholysis, which can 
compromise uterine blood flow and lead to foetal hypoxia and 
acidosis. Preventive measures such as fluid preloading and the use 
of vasopressors like phenylephrine are recommended to mitigate 
this risk.

While spinal anaesthesia is associated with certain risks, it 
remains a widely used technique due to its effectiveness in pain 
management during labour. However, vigilance and proper 
monitoring are essential to mitigate these potential adverse effects 
[39]. The studies showing adverse effects are summarised in [Table/
Fig-7] [32,38,39].

CONCLUSION(S)
Spinal and epidural anaesthesia are both effective for pain relief 
during vaginal delivery, each with distinct advantages. Spinal 
anaesthesia provides rapid, profound analgesia, making it ideal 
for emergencies; however, it carries a higher risk of hypotension 
and PDPH. Epidural anaesthesia offers better haemodynamic 
stability and allows for continuous dosing during prolonged labour, 
but it may increase the likelihood of instrumental deliveries. While 
neonatal outcomes show no significant differences between the 
two methods, epidural anaesthesia has been linked to abnormal 
foetal heart rate patterns. The choice between techniques should 
be individualised, considering the stage of labour, maternal factors 
and patient preference to optimise safety and effectiveness.
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