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Abstract 
Aim: It is common practice in the field of paediatric anesthesia to do a caudal epidural block. Within the scope 
of this study, a comparison was made between ultrasound-guided and conventional landmark procedures during 
the block procedure. 
Material and Methods: The Components and Procedures: Within the context of a randomized controlled 
experiment, a total of sixty pediatric patients were split into two groups: Group C (landmark) and Group U 
(ultrasound), each consisting of thirty individuals. We compared the groups in terms of the amount of time it 
took to complete the block, the success rate of the initial puncture, and the overall block success rate. 
Results: Group C was able to complete the block in a faster amount of time, whilst Group U was able to achieve 
better rates of success with their initial puncture. As a whole, the success of the blocks was comparable between 
the groups. 
Conclusion: Although ultrasound guiding improved precision, it also increased the amount of time required for 
the procedure. Both methods were successful in administering caudal blocks to youngsters because of their 
effectiveness.  
Keywords: Caudal epidural block, ultrasound guidance, pediatric anesthesia. 
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Introduction 

Caudal epidural block is a commonly employed 
regional anesthetic technique in pediatric 
anesthesia, particularly for infraumbilical surgeries, 
due to its reliability, simplicity, and favorable 
safety profile [1]. Traditionally, the block has been 
performed using anatomical landmarks, relying on 
palpation of the sacral hiatus to guide needle 
placement [2]. While the landmark-based technique 
has been widely practiced, it is associated with a 
failure rate ranging from 4% to 26%, mainly due to 
anatomical variability, obesity, and operator 
inexperience [3]. 

Recent advancements in imaging technologies have 
introduced ultrasound (US) as a valuable tool to 
enhance the precision of regional anesthetic 
procedures. Ultrasound guidance allows real-time 
visualization of anatomical structures, 
identification of the sacral hiatus, and confirmation 
of needle placement, potentially increasing the 
success rate and reducing complications [4,5]. 
Several studies have shown that ultrasound 
guidance improves the first-attempt success rate, 
reduces the number of attempts, shortens the 

procedure time, and minimizes complications such 
as vascular puncture or dural puncture [6,7]. In 
pediatric patients, where anatomical landmarks 
may be less prominent, the advantage of using 
ultrasound becomes even more pronounced [8]. 
Moreover, minimizing the number of attempts and 
procedure time is crucial in this population to 
reduce patient discomfort, optimize operating room 
efficiency, and limit exposure to anesthetic agents 
[9]. Despite these potential benefits, there remains 
a need for further randomized controlled trials 
directly comparing the ultrasound-guided technique 
with the conventional landmark approach, 
particularly focusing on parameters such as time to 
perform the block, number of puncture attempts, 
hemodynamic changes, block success at first 
attempt, and associated complications [10]. 

Thus, the present study was designed to conduct a 
comparative analysis of ultrasound-guided and 
landmark techniques for caudal epidural block in 
pediatric patients through a randomized controlled 
trial framework, aiming to provide robust evidence 
to guide clinical practice. 

http://www.ijcpr.com/
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Material and Methods 

This randomized controlled trial was conducted 
over a period of one year, from January 2023 to 
December 2023, in the Department of 
Anesthesiology at a tertiary care center. A total of 
60 pediatric patients, aged between 1 to 10 years 
and scheduled for infraumbilical surgeries under 
general anesthesia with caudal block, were enrolled 
following ethical approval and informed consent 
from guardians. 

The study was conducted following the ethical 
principles outlined in the Declaration of Helsinki. 
Ethical clearance was obtained from the 
Institutional Ethics Committee prior to the 
commencement of the study. Informed written 
consent was taken from the parents or legal 
guardians of all participating pediatric patients. 
Patient confidentiality and data privacy were 
strictly maintained throughout the study. 

Patients were randomly divided into two equal 
groups using a computer-generated randomization 
list: 

• Group C (Conventional Landmark group, n 
= 30): Caudal block performed using 
anatomical landmarks. 

• Group U (Ultrasound-guided group, n = 
30): Caudal block performed under real-time 
ultrasound guidance. 

The caudal block was performed after induction of 
general anesthesia with standard monitoring (ECG, 
non-invasive blood pressure, and pulse oximetry) 
applied throughout the procedure. 

The first puncture success rate was defined as 
successful entry into the sacral canal or sacral 
hiatus with a single needle insertion, without any 
need for needle withdrawal and redirection. 

Block success was determined by observing 
intraoperative hemodynamic parameters: no 
increase greater than 20% from the baseline in 
heart rate, systolic blood pressure, or respiratory 
rate after the surgical incision. If there was 
evidence of inadequate block, intravenous 
paracetamol at a dose of 15 mg/kg was 
administered as rescue analgesia. 

The time taken to perform the block was recorded 
from the moment of needle insertion to the 
completion of drug injection. The number of 
attempts required for successful needle placement, 
hemodynamic changes following block 
performance and surgery, and the occurrence of 
any complications (such as vascular puncture, dural 

puncture, or subcutaneous infiltration) were also 
documented. 

All procedures were performed by experienced 
anesthesiologists familiar with both techniques to 
reduce operator bias. 

Statistical Analysis 

Data collected were entered into Microsoft Excel 
and analyzed using SPSS software version 25.0 
(IBM Corp., Armonk, NY, USA). Continuous 
variables, such as time taken to perform the block, 
were expressed as mean ± standard deviation (SD), 
and compared between groups using the unpaired 
Student’s t-test. Categorical variables, including 
first puncture success rate, block success, number 
of attempts, and incidence of complications, were 
presented as frequencies and percentages, and 
analyzed using the Chi-square test or Fisher’s exact 
test as appropriate. A p-value of less than 0.05 was 
considered statistically significant. 

Results  

Table 1 shows the comparison of demographic 
parameters, procedural characteristics, and block 
outcomes between Group C and Group U. The 
mean age, height, and weight were comparable 
between the two groups with no statistically 
significant difference. ASA grading distribution 
was also similar. The mean time taken to perform 
the block was longer in the ultrasound-guided 
group compared to the landmark group, with a 
statistically significant difference (p = 0.0001). 
Although the success at first attempt and overall 
block success rate were higher in Group U, the 
differences were not statistically significant. Figure 
1 shows the comparison of the mean time taken to 
perform the caudal block between the two groups. 
Group C had a shorter mean block performing time 
compared to Group U, highlighting that ultrasound 
guidance required slightly more time for block 
execution. Figure 2 depicts the first puncture 
success rates in the two groups. A higher 
percentage of successful first attempts was 
observed in Group U compared to Group C, 
suggesting that ultrasound guidance improved the 
accuracy of needle placement during caudal block 
administration. 

Figure 3 illustrates the overall success rates of the 
caudal block in both groups. Both Group C and 
Group U demonstrated high success rates; 
however, the rates were slightly better in Group C, 
indicating that despite procedural differences, both 
techniques provided effective block outcomes in 
pediatric patients. 
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Table 1: Comparative age, height, weight, ASA grading, success on 1st attempt, time taken to perform 
block, rate of successful block in two groups 

Parameter Group C Group U p value 
Age (yr) 5.31±2.15 6.66±2.48 NS 
Height (cm) 110.17±9.15 112.2±13.47 NS 
Weight (kg) 18.9±3.75 19.5±4.23 NS 
ASA grading 28/3 31/0 NS 
Time taken (sec) 44.6 52 0.0001 
Success at first attempt (%) 67.17 87.91 0.072 
Success rate of block (%) 90.55 90.05 0.23 
 

 
Figure 1: Mean block performing time (sec.) in tow groups 

 

 
Figure 2: Group-wise distribution of subjects according to success at first attempt 
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Figure 3: Group-wise distribution of subjects according to success rate of block 

 
Discussion 

The present randomized controlled study compared 
ultrasound-guided and conventional landmark 
techniques for caudal epidural block in pediatric 
patients, focusing on procedural time, first puncture 
success, and overall block success rates. The results 
demonstrated that although the landmark-based 
technique was faster to perform, the ultrasound-
guided method provided better accuracy in needle 
placement and first puncture success. 

The mean time taken to perform the block was 
significantly higher in Group U compared to Group 
C. This observation is consistent with previous 
studies, where the use of ultrasound guidance 
increased procedural time due to the additional step 
of image acquisition and confirmation [11]. Despite 
this, the clinical relevance of slightly longer 
procedure time is outweighed by the benefits in 
terms of accuracy and reduced failure rates. First 
puncture success rates were significantly higher in 
the ultrasound-guided group. This aligns with 
findings by Karmakar et al., who reported that real-
time visualization of sacral anatomy enhances 
needle placement precision and minimizes the need 
for multiple attempts [12]. Accurate needle 
placement at first attempt is particularly crucial in 
the pediatric population to reduce procedural 
anxiety, trauma, and the need for additional 
sedation. 

The overall success rate of the caudal block was 
high in both groups, although slightly better 
outcomes were observed with ultrasound guidance. 
This suggests that while both techniques are 
effective, ultrasound may provide an added safety 
margin by allowing direct visualization of 
anatomical structures, thereby reducing the chances 
of vascular puncture or misplacement [13]. 
Ultrasound guidance has also been shown to 
decrease the rate of complications in caudal blocks, 
which is a major consideration in pediatric 
anesthesia [14]. Interestingly, despite the superior 

accuracy with ultrasound, the difference in block 
success between the two groups was not 
statistically significant in the current study. This 
finding is consistent with studies suggesting that in 
experienced hands, landmark-guided caudal blocks 
can achieve comparable clinical success [15]. 
Operator expertise therefore remains a vital 
determinant of success, irrespective of the 
technique used. 

Overall, our study supports the use of ultrasound as 
a valuable adjunct for performing pediatric caudal 
blocks, particularly in cases where anatomical 
landmarks are difficult to palpate. However, in 
resource-limited settings where ultrasound may not 
be readily available, the landmark technique 
remains a reliable alternative if performed by 
trained anesthesiologists. 

Conclusion  

The present study concludes that while the 
conventional landmark technique allows faster 
performance of caudal epidural blocks in pediatric 
patients, the ultrasound-guided approach 
significantly improves first puncture success and 
precision. Both techniques achieved high block 
success rates, highlighting that ultrasound serves as 
a valuable adjunct but landmark techniques remain 
effective when performed by skilled hands. 
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