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Abstract: 
Background: For elective cesarean sections, spinal anesthesia is the recommended anesthetic method because of 
its quick onset, effectiveness, and safety record. A short-acting local anesthetic that is becoming more well-known 
for its quick recovery properties is 2-chloroprocaine. The analgesic effectiveness of chloroprocaine may be 
improved by fentanyl, an intrathecal opioid adjuvant, which would result in a longer, more effective anesthetic 
with fewer adverse effects. 
Aim: To evaluate the analgesic effectiveness of 1% 2-chloroprocaine administered intrathecally with and without 
fentanyl in patients having elective cesarean sections. 
Methods: Over the course of eight months, a prospective, double-blind, randomized clinical trial was carried out 
at MKCG Medical College in Berhampur. Two groups of 50 pregnant women under spinal anesthetic for an 
elective cesarean delivery were randomly assigned to receive 40 mg of 1% 2-chloroprocaine (Group C) and 40 
mg of 1% 2-chloroprocaine with 25 µg fentanyl (Group CF). Postoperative pain scores (VAS), side effects, time 
to first rescue analgesia, and the onset and duration of sensory and motor block were all documented and examined 
using SPSS version 23.0. 
Results: The length of sensory block (123.7 ± 12.6 min vs. 85.2 ± 9.4 min), motor block (93.2 ± 10.4 min vs. 71.4 
± 8.6 min), and time to first rescue analgesia (136.6 ± 13.7 min vs. 89.5 ± 10.2 min) was substantially longer in 
Group CF than in Group C when fentanyl was added (p < 0.001). At 60, 90, and 120 minutes after surgery, Group 
CF's VAS scores were noticeably lower. Mild pruritus affected 6% of patients in Group CF, but no significant 
side effects were observed. 
Conclusion: Intrathecal fentanyl combined with 1% 2-chloroprocaine yields noticeably longer-lasting and more 
effective intraoperative and early postoperative analgesia in elective cesarean sections without increasing the risk 
of significant adverse effects. 
Recommendations: Fentanyl can be safely used as an adjuvant to intrathecal 2-chloroprocaine in cesarean 
deliveries to enhance analgesic quality and duration. To validate these results and create the best dose guidelines, 
more extensive research is advised. 
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Introduction

The most used anesthetic method for cesarean 
sections is spinal anesthesia because of its quick 
onset, ease of application, and consistency in 
producing strong sensory and motor blocking [1]. 
The quality, onset, duration, and safety of the block 
are all greatly impacted by the local anesthetic 
selection and adjuvant administration. Bupivacaine 
has historically been the preferred local anesthetic 
for cesarean sections; nevertheless, its extended 
duration may cause adverse consequences such as 
urine retention and delayed ambulation [2]. The 

short-acting amino-ester local anesthetic 2-
chloroprocaine, on the other hand, has attracted 
increased interest because of its quick onset and 
brief duration of action, which makes it appropriate 
for brief surgical operations, such as cesarean 
deliveries [3]. 

2-chloroprocaine was initially introduced in the 
1950s, but its intrathecal use was limited due to 
neurotoxicity concerns related to preservatives like 
sodium metabisulfite [4]. However, preservative-
free formulations have since become available and 
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have been shown to be safe and effective for spinal 
anesthesia [5]. Recent studies have demonstrated 
that intrathecal 2-chloroprocaine provides effective 
anesthesia with a favorable recovery profile, which 
is particularly advantageous in fast-track obstetric 
practices [6]. 

To improve the quality and duration of spinal 
anesthesia, various intrathecal adjuvants have been 
used. Fentanyl, a lipophilic opioid, is one such 
adjuvant that has been shown to enhance the 
analgesic effects of local anesthetics without 
significantly prolonging motor block or affecting 
hemodynamic stability [7]. Its addition to intrathecal 
local anesthetics in cesarean sections has been 
associated with improved intraoperative and 
postoperative analgesia [8]. 

Although several studies have explored the efficacy 
of 2-chloroprocaine in lower limb and ambulatory 
surgeries, limited data exist regarding its use in 
cesarean sections, especially when combined with 
adjuvants like fentanyl [9]. To evaluate the analgesic 
effectiveness of 1% 2-chloroprocaine administered 
intrathecally with and without fentanyl in patients 
having elective cesarean sections. 

Methodology 

Study Design: This study was designed as a 
prospective, double-blind, randomized clinical trial. 

Study Setting: The study was conducted in the 
Department of Anesthesiology at MKCG Medical 
College, Berhampur, a tertiary care teaching hospital 
in Odisha, India. 

Number of Patients: The study included 100 
pregnant women who were scheduled for elective 
cesarean sections under spinal anesthesia. 

Study Duration: After the Institutional Ethics 
Committee gave its clearance, the study was 
conducted over a period of eight months. 

Participants 

Participants were divided into two equal groups of 
fifty each at random:  

• Group C: 40 mg of 1% 2-chloroprocaine was 
administered intrathecally.  

•  
Group CF: 40 mg of 1% 2-chloroprocaine and 
25 µg of fentanyl were administered 
intrathecally.  

Inclusion Criteria 

The study comprised patients between the ages of 18 
and 40 who were undergoing elective lower segment 
cesarean sections with singleton term pregnancies 
under spinal anesthesia and who had physical status 
I or II according to the American Society of 
Anesthesiologists (ASA). 

Exclusion Criteria: Patients who were receiving 
emergency cesarean sections, had coagulopathies, 
severe maternal comorbid illnesses, pre-existing 
neurological or psychiatric problems, known 
allergies to local anesthetics or opioids, or were 
contraindicated for spinal anesthesia were not 
included. 

Bias: To prevent selection bias, a computer-
generated random number table was used for 
randomization. The attending anesthesiologist and 
the patient were both blinded to the group 
assignment. Drug syringes were prepared by a third-
party anesthesiologist not involved in patient care or 
data analysis to minimize observer and performance 
bias. 

Data Collection: Records were kept of baseline 
demographic information, intraoperative 
hemodynamic parameters, sensory and motor 
blockade features, the amount of time until the initial 
request for an analgesic, the total amount of 
analgesics consumed after surgery, and any adverse 
effects. Throughout the postoperative phase, the 
VAS was used to measure pain at predetermined 
intervals. 

Procedure: Every patient had a routine preoperative 
assessment. Standard ASA monitors were used in 
the operating room. A 25G Quincke spinal needle 
was used to deliver spinal anesthetic at the L3–L4 
interspace while maintaining aseptic conditions. 
Group CF received 40 mg of 1% 2-chloroprocaine 
along with an extra 25 µg of fentanyl, while Group 
C received 40 mg of 2-chloroprocaine alone. The 
duration of postoperative analgesia and the 
characteristics of the intraoperative block were 
tracked and documented. 

Statistical Analysis: Microsoft Excel was used to 
compile the data, while SPSS version 23.0 was used 
for analysis. The independent t-test was used to 
compare continuous variables, which were reported 
as mean ± standard deviation (SD). Fisher's exact 
test or the Chi-square test were used to assess 
categorical data. P-values less than 0.05 were 
regarded as statistically significant. 

Results 

One hundred individuals in all were recruited and 
split into two groups at random:  
Group C (n = 50) was administered 40 mg of 
intrathecal 1% 2-chloroprocaine.  
Group CF (n = 50): 40 mg of intrathecal 1% 2-
chloroprocaine and 25 µg of fentanyl were 
administered.  
Because the two groups did not differ statistically 
significantly in terms of age, height, weight, or ASA 
physical status (p > 0.05), baseline comparability 
was guaranteed.
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Table 1: Demographic Profile of Participants 

Parameter Group C (n=50) Group CF (n=50) p-value 
Age (years) 27.6 ± 4.1 28.1 ± 4.3 0.48 
Weight (kg) 63.2 ± 6.5 62.8 ± 6.9 0.72 
Height (cm) 157.4 ± 5.3 158.1 ± 5.6 0.46 
ASA I/II (No. of pts) 36/14 38/12 0.64 

 
There were no statistically significant variations in 
the two groups' demographic features. 

In comparison to Group C, Group CF showed a 
noticeably longer duration of analgesia and a little 
earlier onset of sensory block.

 
Table 2: Block Characteristics 

Parameter Group C (n=50) Group CF (n=50) p-value 
Onset of Sensory Block (min) 3.5 ± 0.6 3.3 ± 0.5 0.08 
Duration of Sensory Block (min) 85.2 ± 9.4 123.7 ± 12.6 <0.001** 
Onset of Motor Block (min) 4.8 ± 0.7 4.7 ± 0.6 0.49 
Duration of Motor Block (min) 71.4 ± 8.6 93.2 ± 10.4 <0.001** 
Time to First Rescue Analgesia (min) 89.5 ± 10.2 136.6 ± 13.7 <0.001** 

The length of sensory and motor blockade was much 
greater in group CF, and their need for rescue 
analgesia was delayed (p < 0.001). 

At 60, 90, and 120 minutes after surgery, Group CF 
experienced noticeably less pain.

 
Table 3: Postoperative VAS Scores 

Time (min) Group C (Mean ± SD) Group CF (Mean ± SD) p-value 
30 1.2 ± 0.5 1.0 ± 0.4 0.06 
60 2.8 ± 0.8 1.7 ± 0.6 <0.001** 
90 3.6 ± 0.7 2.2 ± 0.5 <0.001** 
120 4.3 ± 0.6 2.7 ± 0.6 <0.001** 

 
Group CF maintained significantly lower pain 
scores up to 2 hours postoperatively compared to 
Group C. 

Both groups were well tolerated. Mild pruritus was 
observed in 3 patients (6%) in Group CF. No 
significant respiratory depression, nausea, or 
hypotension was noted in either group.

 
Table 4: Adverse Effects 

Adverse Effect Group C (n=50) Group CF (n=50) p-value 
Pruritus 0 3 (6%) 0.08 
Nausea/Vomiting 2 (4%) 2 (4%) 1.00 
Respiratory Depression 0 0 – 
Hypotension 4 (8%) 5 (10%) 0.72 

 
The frequency of negative effects was low and did 
not differ statistically between groups. 

Key Findings: The duration of analgesia, sensory, 
and motor blocking was significantly extended by 
the addition of fentanyl; postoperative pain levels 
were lower in the fentanyl group for up to two hours; 
and no notable adverse effects were noted, 
indicating that both regimens are safe for therapeutic 
use.  

Discussion 

One hundred individuals were randomly assigned to 
either Group C, which was given 1% 2-
chloroprocaine, or Group CF, which was given 1% 
2-chloroprocaine together with fentanyl. The 

findings demonstrated that, without causing any 
noticeable side effects, the addition of fentanyl to the 
local anesthetic greatly improved the quality and 
duration of analgesia. 

Block Onset and period: Group CF experienced a 
noticeably longer period of sensory and motor block 
when fentanyl was added to 2-chloroprocaine (p < 
0.001). There was no discernible difference between 
the two groups' start of sensory and motor 
blockages. Longer-lasting pain alleviation was 
indicated by Group CF's delayed time to first rescue 
analgesia. This shows that fentanyl was crucial in 
extending 2-chloroprocaine's anesthetic effects. 

Postoperative Pain Scores: Group CF experienced 
significantly decreased pain scores at 60, 90, and 
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120 minutes postoperatively, according to the VAS, 
which measures pain (p < 0.001). These findings 
suggest that, in comparison to 2-chloroprocaine 
alone, the inclusion of fentanyl not only extended 
the duration of sensory and motor block but also 
offered better postoperative pain control. 

Adverse Effects: Negative effects were low for both 
groups. Three patients (6%) in Group CF 
experienced itching, however this was moderate and 
unrelated to any major side effects. Other side 
effects, including as hypotension, respiratory 
depression, nausea, and vomiting, were uncommon 
and did not substantially differ between the two 
groups. These results imply that there are no 
significant adverse effects when using 2-
chloroprocaine and fentanyl together for elective 
cesarean sections. 

Recent studies have demonstrated the efficacy of 
intrathecal 2-chloroprocaine, especially when 
combined with fentanyl, in enhancing analgesia 
during cesarean sections and other short-duration 
surgeries. Singariya et al. conducted a prospective, 
double-blind, randomized trial comparing 
intrathecal 2-chloroprocaine with and without 
fentanyl and reported that the addition of fentanyl 
significantly prolonged both sensory block duration 
and postoperative analgesia without increasing 
adverse events [10]. Similar findings were echoed 
by Varghese et al., who confirmed that fentanyl 
improved intraoperative analgesia and patient 
comfort without compromising hemodynamic 
stability in parturients undergoing elective cesarean 
sections [11]. 

Khare et al. discovered that fentanyl or clonidine 
added to 2-chloroprocaine prolonged the duration of 
sensory and motor block in infraumbilical 
operations, with clonidine exhibiting a somewhat 
longer postoperative analgesic effect [12]. This was 
corroborated by Sagar and Ramachandraiah, who 
observed that fentanyl allowed for earlier 
ambulation and increased the onset and duration of 
the spinal block, making the combination 
appropriate for childcare treatments [13]. 

Rao and Amar observed similar outcomes in knee 
arthroscopy patients, reporting earlier onset of 
anesthesia and longer analgesia with fentanyl 
combined with 2-chloroprocaine compared to the 
local anesthetic alone [14]. Lastly, Bindra et al. 
concluded that adding fentanyl to chloroprocaine in 
perianal surgeries significantly prolonged sensory 
block duration and postoperative pain relief while 
maintaining early recovery profiles, which supports 
its use in enhanced recovery protocols [15]. 

Conclusion 

The study concluded that the combination of 
fentanyl and 2-chloroprocaine for intrathecal 
anesthesia in elective cesarean sections provides 

longer-lasting analgesia, improved postoperative 
pain control, and minimal adverse effects. The 
results suggest that fentanyl is a beneficial adjuvant 
to local anesthetics in spinal anesthesia, enhancing 
both sensory and motor block duration without 
compromising safety. With better patient comfort 
and less need for rescue analgesics in the immediate 
postoperative phase, this combination may be a good 
choice for cesarean sections. 
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