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ABSTRACT 
Background: In comparison to other approaches, spinal anaesthesia is often preferred for performing cesarean sections, but 
sharp needle discomfort can lead to substantial pain and psychological distress. To alleviate the suffering lidocaine 
infiltration, EMLA cream, and vapocoolant spray are often used. This meta-analysis aims to determine how EMLA cream 
compares with other opioid analgesic pre-treatment therapies with regards to pain inflicted during a spinal needle block in 
cesarean section women. Methods: A systematic review and meta-analysis of RCTs was conducted whereby a PubMed 
search was performed. Only studies which compared EMLA cream with vapocoolant spray or lidocaine infiltration for pain 
control during cesarean delivery were included. The main focus was the level of pain experienced, which was assessed using 

VAS or NPRS. Other patient-centered outcomes such as satisfaction, procedure time, and adverse event rate were analyzed 
as secondary outcomes. Data were analyzed with a random effects model, and effect measures were calculated as mean 
differences (MD) or odds ratios (OR). Results: After applying the inclusion criteria, four RCTs of 337 patients were found. 
The use of EMLA cream resulted in lower VAS pain scores in comparison to lidocaine infiltration (MD -1.42, 95% CI -2.03 
to -0.81, p<0.001), but no difference was found compared to vapocoolant spray (MD 0.10, 95% CI -0.35 to 0.55, p=0.66). 
There was greater satisfaction with EMLA cream compared to lidocaine (OR 4.12, 95% CI 2.15 to 7.89, p<0.001). No 
difference was statistically significant for this study with respect to procedure time or adverse events. Conclusion: Though 
comparable to vapocoolant spray, EMLA cream exceeds lidocaine infiltration in pain management and patient satisfaction 

during spinal anaesthesia for cesarean delivery. With regard to the preoperative context, EMLA’s slower onset time can limit 
its effectiveness during emergencies, but proper preoperative placement can maximize surgical outcomes.   
Key-words:  Spinal Anaesthesia, Topical Anaesthetics, Pain Management, Patient Satisfaction, Cesarean Section. 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 

The use of spinal anaesthesia for cesarean delivery is 

preferred because of its safety and effectiveness for 

both the mother and the foetus [1]. Unfortunately, the 

severe anxiety accompanying spinal needle placement 

can lead to up to 28% of obstetric patients refraining 

from regional anaesthesia due to phobia associated 
with needles [2]. In order to address this issue, local 

analgesic pre-treatments such as EMLA cream, 

vapocoolant spray and lidocaine infiltration are 

utilized [3].  

With respect to EMLA (Eutectic Mixture of Local 

Anaesthetics) cream, it has been extensively 

investigated for reduction of pain related to superficial 

procedures such as venipuncture [4]. There is lack of 

literature on its efficacy concerning deeper procedures 

such as spinal or epidural anaesthesia, particularly in 

the case of cesarean delivery where there could be 

dramatic physiological shifts during pregnancy that 

may alter pain perception [5]. Vapocoolant spray is 

classified as fast-acting since it cools the surface of 
the skin to block pain signals [6]. 

This meta-analysis intends to evaluate the 

effectiveness of EMLA cream versus vapocoolant 

spray and lidocaine infiltration regarding pain 

alleviation during spinal anaesthesia for cesarean 

delivery based on pain scores, patient satisfaction, 

time taken for the procedure, and complication rates. 
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We aim to facilitate improved comfort measures for 

patients undergoing obstetric anaesthesia procedures 

by reviewing recent RCTs and synthesizing findings.  

 

MATERIALS AND METHODS  

Search Strategy  

We identified four RCTs from a targeted PubMed 

search using the following search phrases: 

(“randomized controlled trial” AND “anaesthesia” OR 

“anaesthesia” AND “cesarean section” AND 

“EMLA” OR “vapocoolant” OR “lidocaine” OR 

“local” OR “tropical”). The search was limited to 

English RCTs focusing on pain mitigation during 

spinal or epidural anaesthesia for cesarean delivery.  

 

Inclusion Criteria 

RCTs who assessed EMLA cream, vasopressorspray, 
lidocaine infiltration or placebo- in women electively 

undergoing cesarean section under spinal or epidural 

anaesthesia, RCTs reporting pain levels with VAS or 

NPRs, RCTs containing at least one secondary 

outcome, which could be satisfaction, procedure time, 

complication rate, etc. 

 

Exclusion Criteria 

Non-RCT, studies of non-pregnant patients, Studies 

without pain scores or undergoing non-cesarean 

procedures, Studies lacking data or a control group. 
 

Data Extraction 

Two independent reviewers extracted data using a 

pre-defined template which included capturing: 

a) Study characteristics: authors, date of publication, 

sample size, type of intervention, and type of 

comparator.  

b) Primary outcome of interest: Pain intensity 

defined by either VAS or NPRS scores. 
c) Secondary outcomes: Overall satisfaction, in 

categorical or Likert scale, procedure time, 

number of spinal attempts, adverse events. 

d) Risk of bias using Cochrane Risk of Bias Tool. 

 

Statistical Analysis 

Pain scores were pooled as mean differences (MD) 

with 95% confidence intervals (CI) using a random-

effects model due to anticipated heterogeneity. Patient 

satisfaction was analyzed as odds ratios (OR) for 

achieving high satisfaction (e.g., “satisfied” or “very 

satisfied”). Heterogeneity was assessed using the I² 
statistic, with I² > 50% indicating substantial 

heterogeneity. Subgroup analyses compared EMLA 

versus lidocaine and EMLA versus vapocoolant spray. 

Publication bias was evaluated using funnel plots. 

Analyses were performed using R (version 4.3.2) with 

the meta package. 

 

RESULTS 

Study Selection 

Four RCTs fulfilled the inclusion criteria comprising 

of 337 patients (Table 1). Three studies compared use 
of EMLA cream versus lidocaine infiltration or 

vapocoolant spray in spinal anaesthesia for cesarean 

delivery [7-9] and one compared EMLA versus 

placebo for insertion of epidural [10]. A search on 

PubMed was not useful in identifying any other 

eligible RCTs specific to cesarean delivery. 

 

Table 1: Compilation Characteristics of Selected Studies 

Study Year Sample Size Intervention Comparator Pain Assessment Outcomes 

Doi et 

al. [10] 
2022 39 EMLA cream Placebo cream VAS 

Pain, physical 

withdrawal 

Gauta

m et al. 

[7] 

2024 144 
EMLA, 

vapocoolant spray 

Lidocaine 

infiltration 
VAS, Likert scale 

Pain, 

satisfaction, 

attempts 

Firdaus 
et al. 

[8] 

2018 94 EMLA cream 
Vapocoolant 

spray 
NPRS Pain, movement 

Hamee

d et al. 

[9] 

2024 60 EMLA cream 
Lidocaine 

infiltration 

VAS, categorical 

scale 

Pain, 

satisfaction, 

duration 

 

Risk of Bias   

Most studies had low risk of bias for randomization 

and outcome reporting. However, blinding was 

incomplete in Gautam et al. [7] (open label) and in 

Firdaus et al. [8] (due to visible differences in 

interventions). Doi et al. [10] achieved double 

blinding which lowered performance bias.   

 

Primary Outcome 

Pain Intensity:  Pain scores were recorded either as a 

VAS (0-10 or 0-100) or NPRS (0-10) and EMLA was 

shown to significantly reduce pain more than 

lidocaine infiltration (MD -1.42, 95% CI -2.03 to -

0.81, p<0.001, I²=34%) across two studies [7, 9] 

which also assessed these pain scores. No significant 

difference was noted between EMLA and vapocoolant 

spray (MD 0.10, 95% CI -0.35 to 0.55, p=0.66, 

I²=0%) [7, 8]. EMLA also demonstrated no significant 

pain reduction compared to placebo in epidural 
insertion (MD -2.00, 95% CI-14.67 to 10.67, p=0.76) 

[10]. 

 



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 14, No. 5, May 2025              Online ISSN: 2250-3137 

                                                                                                                                                                                   Print ISSN: 2977-0122 

DOI: 10.69605/ijlbpr_14.5.2025.45 

238 
©2025Int. J. LifeSci.Biotechnol.Pharma.Res. 

Secondary Outcome: 

a) Patient Satisfaction: Greater satisfaction was 

reported with EMLA cream compared to 

lidocaine infiltration (OR 4.12, 95% CI 2.15 to 

7.89, p<0.001, I²=0%) [7,9]. Satisfaction data 
were not provided for vapocoolant spray 

comparisons. 

b) Procedure Duration: EMLA cream further 

reduced procedure duration in comparison to 

lidocaine (MD -0.74 min, 95% CI -1.00 to -0.48, 

p<0.001) [9] as preoperative application was time 

saving during the operative room clock. 

c) Number of Attempts: No statistically significant 

differences were found in the number of attempts 

at performing spinal anaesthesia in all groups 

(p=0.60) [7,9]. 

d) Adverse Events: Some mild erythema was 
observed with EMLA and ShotBlocker (29/48 in 

Gautam et al. [7]), but no group experienced 

serious adverse events. 

 

Publication Bias and Heterogeneity 

The heterogeneity for both pain and satisfaction 

results were low to moderate (I²=0-34%). Funnel plots 

did not suggest publication bias although this was 

difficult to assess given the small number of studies 

available. 

 

DISCUSSION  

This study demonstrates that EMLA cream is superior 

to lidocaine infiltration in reducing pain and 

satisfaction with spinal anaesthesia for cesarean 

delivery. The mean pain reduction of 1.42 points on 

the VAS is clinically significant as reductions >1 

point are known to enhance patient comfort [11]. 

EMLA’s non-invasive approach to analgesia explains 

the higher satisfaction rates as lidocaine injection is 

more painful [12].   

On the other hand, EMLA and vapocoolant spray are 

comparable in the context of pain reduction. The rapid 
onset of action of vapocoolant spray (seconds vs. 30-

60 minutes for EMLA) makes it preferable for 

emergency procedures [13]. However, EMLA’s 

preoperative application, as demonstrated by Hameed 

et al. [9], can streamline operating room workflows as 

there is reduced procedure time.   

The lack of pain reduction with EMLA versus placebo 

in Doi et al. [10] may be due to the deeper tissue 

penetration that is required for epidural insertion, as 

EMLA's effect at this depth (2.9-4.5 mm after 60-120 

minutes) is likely [14]. This indicates that EMLA is 
more effective for spinal anaesthesia because the 

needles used are smaller (25-27G) compared to the 

Tuohy epidural needles (16-18G) [15]. 

Increased cutaneous blood flow is one of the 

physiological changes during pregnancy that may 

improve EMLA absorption, and thus, efficacy in this 

population [16]. Anxiety and depression, common in 

women during pregnancy, can increase the perception 

of pain which emphasizes the need for proper 

analgesia [17]. 

 

Limitations 

a) Small number of studies (n=4) is a restriction for 
generalizability.  

b) The use of different pain scales (VAS and NPRS) 

and procedures (spinal and epidural) may also 

impact heterogeneity of pain assessment.  

c) Some studies [7, 8] not employing blinding 

constitutes a methodological flaw. 

d) Eligibility criteria by Hameed et al. [9] excluding 

patients with BMI greater than 35 kg/m² is a 

limitation for applying the results to obese 

populations.  

 

CONCLUSION 
Compared to lidocaine infiltration, EMLA cream was 

found more effective in reducing pain, improving 

satisfaction, and achieving better outcomes during 

spinal anaesthesia for cesarean delivery with no 

significant difference noted against vapocoolant 

spray. Applying the cream preoperatively helps 

improve workflow, but may not be practical in 

emergency situations due to an extended onset time. 

These and other factors need to be taken into 

consideration by clinicians when choosing analgesic 

pretreatment to enhance patient comfort while 
ensuring efficient procedures. 
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