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Abstract:  
Background: Caudal epidural blocks are a widely used regional anesthesia technique in pediatric surgery, offer-
ing effective pain control with minimal side effects.  
Aim and Objectives: To compare the efficacy and safety of Ropivacaine and Levobupivacaine, each combined 
with fentanyl, for postoperative analgesia in pediatric patients undergoing infraumbilical surgeries. 
Materials and Methods: This prospective, randomized study included 50 pediatric patients aged 3-12 years 
with American Society of Anesthesiologists (ASA) physical status I and II. Patients were randomized into two 
groups: Group A received Ropivacaine 0.25% (0.5 ml/kg) with fentanyl (0.1 µg/kg), and Group B received 
Levobupivacaine 0.25% (0.5 ml/kg) with fentanyl (0.1 µg/kg). Hemodynamic parameters, postoperative analge-
sia duration, and complications were monitored postoperatively. Data were analyzed using SPSS version 20.0, 
with p < 0.05 considered statistically significant. 
Results: The mean Duration of postoperative analgesia was 4.96 ± 0.79 hours for Group A and 4.88 ± 0.79 
hours for Group B, with no statistically significant difference between the groups (p = 0.720). Hemodynamic 
parameters, including heart rate, systolic and diastolic blood pressure, mean arterial pressure, and oxygen satura-
tion, remained stable in both groups with no significant differences. One patient in Group A experienced sei-
zures, which was the only complication reported. 
Conclusion: Both Ropivacaine and Levobupivacaine, when combined with fentanyl, provided comparable dura-
tions of postoperative analgesia in pediatric patients undergoing infraumbilical surgeries. The hemodynamic 
stability and low incidence of complications in both groups suggest that both anesthetics are safe and effective 
for pediatric caudal blocks. However, larger multi-center studies with varying drug concentrations are recom-
mended to validate these findings further. 
Keywords: Caudal block, Ropivacaine, Levobupivacaine, Fentanyl, Postoperative analgesia, Pediatric 
anesthesia. 
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Introduction 

Postoperative pain management is a crucial aspect 
of pediatric care, as it ensures the patient's comfort 
and facilitates their recovery and rehabilitation. [1] 
Caudal block, a regional anesthesia technique, has 
been widely used to provide effective postoperative 
analgesia in pediatric patients undergoing various 
surgical procedures. [2] 

Levobupivacaine and ropivacaine are local anes-
thetics that have been extensively studied in the 
context of regional anesthesia. [3] These agents 
have demonstrated favorable safety profiles and are 
commonly used in pediatric anesthesia. [4] The 
addition of adjuvants, such as fentanyl, has been 
shown to enhance the analgesic efficacy of caudal 
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blocks, leading to prolonged Duration of pain relief 
and improved patient satisfaction. [5] 

This study aims to compare the efficacy and safety 
of levobupivacaine and ropivacaine, both combined 
with fentanyl, in providing postoperative analgesia 
in pediatric patients undergoing caudal block. The 
findings will contribute to the ongoing efforts to 
optimize postoperative pain management in the 
pediatric population, ultimately improving patient 
outcomes and reducing the risk of adverse events. 

Materials and Methods 

This prospective, randomized, comparative study 
was conducted on 50 pediatric patients aged 3-12 
years, of both genders, with American Society of 
Anesthesiologists (ASA) physical status I and II, 
admitted to SVBP Hospital, affiliated with LLRM 
Medical College, Meerut. All patients were 
scheduled for infra-umbilical elective surgeries 
under general anesthesia. Ethical committee 
approval was obtained before the study initiation, 
and written informed consent was collected from 
the parents or legal guardians of the patients. The 
study was registered with the National Clinical 
Trial Registry of India on February 21, 2024 
(CTRI/2024/02/062946). 

Patients were randomly assigned into two groups 
using a computer-generated table to ensure 
unbiased distribution. The allocation was done via 
the sealed envelope method, and each envelope was 
opened by an anesthesiologist who was not 
involved in the study. Group A received 
Ropivacaine 0.25% (0.5 ml/kg) with fentanyl (0.1 
µg/kg), while Group B received Levobupivacaine 
0.25% (0.5 ml/kg) with fentanyl (0.1 µg/kg). The 
drug administration was performed according to the 
Armitage regime for caudal block, ensuring 
consistency in dosing. A blinded investigator 
administered the caudal block, while postoperative 
analgesia was evaluated by an independent 
anesthesiologist who was not aware of the group 
allocations. 

The inclusion criteria for this study required pa-
tients to be classified as American Society of Anes-
thesiologists (ASA) grade I or II, aged between 3 
and 12 years, and of either gender, undergoing 
elective infraumbilical surgeries. The exclusion 
criteria included refusal of the patient or guardian 
to participate, infection at the injection site, coag-
ulopathy, a history of epilepsy, cardiac abnormali-
ties, or peripheral neuropathy. 

Preoperative Assessment 

All patients underwent a detailed pre-anesthetic 
check-up (PAC) to assess weight and rule out 
cardiovascular, respiratory, or neurological 
conditions. Airway assessments were also 
performed during PAC clinic visits. Standard 
preoperative investigations were carried out 

according to institutional guidelines, including 
hemoglobin, total leukocyte count (TLC), platelet 
count, and prothrombin time. 

Intraoperative Procedures 

On the day of surgery, the patient was connected to 
monitors, including electrocardiography (ECG), 
pulse oximetry, and non-invasive blood pressure 
(systolic, diastolic, and mean arterial pressure). A 
20-22 gauge intravenous cannula was inserted for 
IV access, and an Isolyte-P solution was 
administered. General anesthesia was induced, 
followed by insertion of an appropriately sized 
endotracheal tube. The caudal block was performed 
immediately following the surgery but before the 
reversal of anesthesia. Neostigmine 0.05 mg/kg IV 
and Glycopyrrolate 0.01 mg/kg IV were used to 
reverse anesthesia. Post-surgery, the patient was 
extubated and transferred to the postoperative 
ward. 

Caudal Block Technique 

The caudal block was performed by identifying the 
sacral hiatus and inserting a beveled needle at a 45-
degree angle to the skin. Upon contacting the sacral 
bone, the needle was redirected parallel to the skin 
until a "pop" or "give" sensation was felt, 
indicating penetration of the sacrococcygeal 
ligament. The "whoosh test" was used to confirm 
placement in the epidural space. The correct dose 
of medication was administered based on group 
allocation. 

Postoperative Monitoring 

An independent anesthesiologist monitored patients 
in the postoperative ward. Postoperative pain was 
assessed using the FLACC scale, which evaluates 
five parameters: face, legs, activity, cry, and 
controllability. The FLACC scale ranges from 0 to 
10, with higher scores indicating more severe pain. 
Pain assessments were conducted every hour until 
the FLACC score exceeded 4, at which point 
rescue analgesia was provided. 

Statistical Analysis 

Data were analyzed using SPSS version 20.0 for 
Windows. Continuous variables were presented as 
mean ± standard deviation, and categorical 
variables were presented as frequencies 
(percentages). The two groups were compared 
using the Student's t-test for continuous variables 
and the chi-square test for categorical data. For 
non-parametric variables, the Mann-Whitney test 
was used. A p-value <0.05 was considered 
statistically significant. 

Results 

The study included 50 pediatric patients, equally 
divided into two groups: Group A (Ropivacaine 
0.25% with fentanyl) and Group B (Levobupiva-
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caine 0.25% with fentanyl), with 25 patients in 
each group. The male-to-female ratio was compa-
rable, with Group A comprising 20 males and 5 
females and Group B comprising 19 males and 6 
females. The mean age of patients in Group A was 
7.08 years (SD = ±1.5) compared to 6.64 years (SD 
= ±1.7) in Group B. There was no statistically sig-
nificant difference in age between the groups (p = 
0.565). Most patients were within the 3-7 years age 
range, with 64% in Group A and 68% in Group B. 
The mean weight of patients in Group A was 22.72 
kg (SD = ±6.59), while Group B's mean weight was 
22.52 kg (SD = ±8.77). There was no significant 
difference in weight between the two groups (p = 
0.928), indicating comparable patient characteris-
tics. 

Hemodynamic Parameters 

The baseline heart rate in Group A was 107.36 ± 
10.83 beats/min, compared to 102.4 ± 14.5 
beats/min in Group B. There were no statistically 
significant differences in heart rate at any time 
points measured between the two groups (p > 
0.05). Both groups exhibited stable heart rate trends 
postoperatively. The systolic blood pressure (SBP) 

was recorded at baseline and various postoperative 
intervals. At baseline, Group A had a mean SBP of 
109.2 ± 7.88 mmHg, while Group B had 113.44 ± 
9.19 mmHg. There were no significant differences 
in SBP between the groups at any recorded time. At 
baseline, Group A had a mean diastolic blood pres-
sure (DBP) of 70.8 ± 7.49 mmHg, compared to 
69.6 ± 4.18 mmHg in Group B. There were no sig-
nificant differences in DBP between the two groups 
at any measured time points, except at the 6th hour, 
where Group B showed a slightly higher DBP (p = 
0.043). Oxygen saturation remained stable in both 
groups. There were no significant differences in 
oxygen saturation levels between the two groups at 
any time, indicating similar respiratory function 
and recovery profiles. 

Postoperative Analgesia (FLACC Score) 

Postoperative pain was assessed using the FLACC 
scale. The mean Duration of postoperative analge-
sia in Group A was 4.96 ± 0.79 hours, while Group 
B had a mean duration of 4.88 ± 0.79 hours. The 
difference between the two groups was not statisti-
cally significant (p = 0.720). 

 
Table 1: Comparison of Postoperative Analgesia Duration (hours) Between Group A and Group B 

Group Mean Duration (hours) Standard Deviation (SD) p-value 
Group A 4.96 ± 0.79 0.79 0.720 
Group B 4.88 ± 0.79 0.79 

 

 
Complications: Complications were minimal, with only one instance of seizures reported in Group A during 
the 6th postoperative hour. No vascular injuries, nerve injuries, hematomas, or respiratory difficulties were ob-
served in either group. 

Table 2: Comparison of Complications Between Group A and Group B 
Complication Group A (n=25) Group B (n=25) 
Vascular injury 0 0 
Nerve injury 0 0 
Seizures 1 0 
Hematoma 0 0 
Difficulty in breathing 0 0 

 
Discussion 

Regional anesthesia provides effective pain relief 
without the common side effects associated with 
general anesthesia, such as nausea, vomiting, ex-
cessive sedation, or respiratory depression. [1,2] 
Caudal blocks are beneficial in pediatric anesthesia, 
especially in sedated children, as they allow for 
early ambulation, maintain hemodynamic stability 
during the procedure, and promote spontaneous 
breathing. [3,4] This is particularly advantageous 
for high-risk pediatric groups, including preterm 
infants and children with cardiopulmonary comor-
bidities. Due to these benefits, Wiegele et al. [6] 
noted that caudal blocks remain an important as-
pect of modern pediatric anesthesia. 

Postoperative analgesia duration and hemodynamic 
parameters were carefully monitored, including 
heart rate, systolic and diastolic blood pressure, 
mean arterial pressure and oxygen saturation. Both 
groups exhibited stable hemodynamics; these pa-
rameters had no significant differences throughout 
the study. This supports previous findings, such as 
those of Acharya et al. [7], Sharma et al. [8], and 
Yildiz et al. [9], who observed no significant he-
modynamic variability in pediatric patients receiv-
ing caudal blocks. 

Regarding postoperative analgesia, the mean Dura-
tion was 4.96 ± 0.79 hours for Group A and 4.88 ± 
0.79 hours for Group B, which was statistically 
non-significant. This aligns with the results of 
Sharma et al. [8] and Biswas et al. [10], who also 
found no significant difference in the postoperative 
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analgesic efficacy between Ropivacaine and Levo-
bupivacaine. Both studies concluded that Ropiva-
caine and Levobupivacaine offer comparable post-
operative pain control, supporting our findings that 
both agents provide effective and similar durations 
of analgesia in children undergoing infraumbilical 
surgeries. 

Furthermore, previous studies have shown that the 
addition of fentanyl as an adjuvant in caudal blocks 
prolongs the Duration of analgesia. In our study, 
the inclusion of fentanyl in both groups likely con-
tributed to the extended analgesic Duration. This is 
consistent with the findings of Acharya et al.7 and 
Desai et al. [11], who reported that adding Fentanyl 
to Bupivacaine or Levobupivacaine significantly 
extended the Duration of analgesia, further enhanc-
ing postoperative pain control. 

Regarding complications, only one case of seizures 
was reported in Group A, which received Ropiva-
caine with Fentanyl. This rare complication aligns 
with previous studies, such as the one by Suresh et 
al. [12], which found an overall low incidence of 
complications associated with caudal blocks in 
pediatric patients. The study by Beyaz et al. [13] 
also highlighted the safety of caudal epidural 
blocks in pediatric patients with few perioperative 
complications. Although rare, seizures have been 
documented in the literature, making it important to 
monitor patients closely postoperatively. 

Additionally, studies like those by Ivani et al. [14] 
and Aouad et al. [15] have further established that 
caudal administration of anesthetics combined with 
adjuvants, such as Fentanyl or Clonidine, can en-
hance postoperative pain relief while maintaining 
hemodynamic stability. This aligns with our study's 
findings, where both groups maintained hemody-
namic stability throughout the study duration, and 
complications were minimal. 

Limitations 

This study had several limitations that should be 
acknowledged. Firstly, it was a single-center study 
with a relatively small sample size, which may lim-
it the generalizability of the findings. A larger, mul-
ti-center study would be necessary to provide more 
conclusive and widely applicable results. Secondly, 
the concentrations of local anesthetics used in the 
study were relatively low, and higher concentra-
tions might have resulted in a longer duration of 
postoperative analgesia. Further studies could ex-
plore the effects of different anesthetic concentra-
tions. Additionally, the study focused solely on 
pediatric patients, which limits its applicability to 
other age groups. Including adult populations in 
future research could provide a broader understand-
ing of the efficacy of caudal blocks across different 
demographics. Finally, the study was conducted in 
a limited-resource setting, which may have impact-
ed the scope of the data collected. Future research 

in more advanced medical settings could yield a 
more detailed evaluation of caudal blocks and their 
effects on postoperative outcomes. 

Conclusion  

The findings of this study support the effectiveness 
and safety of both Ropivacaine and Levobupiva-
caine, combined with fentanyl, for providing post-
operative analgesia in pediatric patients undergoing 
infraumbilical surgeries. Both local anesthetics 
showed comparable analgesic durations, stable 
hemodynamic profiles, and a low incidence of 
complications. Further research, including studies 
with larger sample sizes and varying drug concen-
trations, must enhance understanding and optimize 
pain management in pediatric anesthesia. 
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