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Abstract 
Aim: This study compares the effectiveness of supraclavicular brachial plexus block (SBPB) using two 
techniques: the traditional landmark technique and the ultrasound-guided technique.  
Material and Methods: A total of 50 patients were enrolled and randomly assigned to either the landmark or 
ultrasound-guided group. Key parameters such as procedure time, onset and duration of sensory and motor 
blockade, block completeness, and complication rates were assessed.  
Results: The ultrasound-guided technique had a faster onset of both sensory and motor blockade, a longer 
duration of block, and a higher success rate in achieving complete blocks with fewer complications compared to 
the landmark technique.  
Conclusion: Despite a longer procedure time, ultrasound guidance proved to be superior in terms of efficacy 
and safety. These findings suggest that ultrasound-guided SBPB is a more effective and reliable technique for 
regional anesthesia in upper extremity surgeries. 
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Introduction 

Supraclavicular brachial plexus block (SBPB) is a 
well-established regional anesthesia technique used 
for upper limb surgeries. It involves the deposition 
of local anesthetic around the brachial plexus, 
providing efficient sensory and motor blockade for 
procedures ranging from hand surgeries to shoulder 
reconstructions. Traditionally, SBPB has been 
performed using landmark-based techniques, 
relying on anatomical landmarks such as the 
coracoid process and the subclavian artery to guide 
needle placement [1]. 

Advancements in ultrasound technology have 
revolutionized regional anesthesia by offering real-
time visualization of nerves and surrounding 
structures. Ultrasound-guided SBPB allows for 
precise needle placement, direct visualization of 
local anesthetic spread, and potential avoidance of 
critical structures, thereby enhancing procedural 
accuracy and efficacy. This technique has gained 
popularity due to its perceived advantages in terms 
of safety, reliability, and patient comfort [2][3]. 

Despite the growing preference for ultrasound 
guidance, landmark-based techniques remain 
relevant in clinical practice, particularly in settings 

where ultrasound equipment may not be readily 
available or in cases where anatomical landmarks 
are well-defined [4]. Understanding the 
comparative effectiveness of these two techniques 
is crucial for anesthesiologists and healthcare 
providers in optimizing anesthesia practice and 
improving patient outcomes. This study aims to 
compare the effectiveness of SBPB using 
landmark-based and ultrasound-guided techniques 
across several key parameters. These parameters 
include procedure time, onset and duration of 
sensory and motor blockade, overall effectiveness 
of the block, and complication rates. By 
systematically evaluating these aspects, this study 
seeks to provide valuable insights into the practical 
considerations and outcomes associated with each 
technique. Such insights are essential for informed 
decision-making in clinical settings, ensuring that 
anesthesia practices align with the best available 
evidence to enhance patient care and safety during 
upper limb surgeries [5][6][7]. 

Material and Methods 

This prospective, comparative study was conducted 
to evaluate and compare the effectiveness of 
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supraclavicular brachial plexus block (SBPB) using 
two techniques: the landmark technique and the 
ultrasound-guided technique. The study was 
conducted in a tertiary hospital located in Gujarat 
from January 2023 to December 2023. The study 
was conducted in accordance with the ethical 
principles outlined in the Declaration of Helsinki. 
Ethical approval was obtained from the 
Institutional Review Board of the hospital. 
Informed consent was obtained from all patients 
before participation in the study. 

Sample Size: The study included a total of 50 
patients who were scheduled to undergo upper limb 
surgeries under general anesthesia with SBPB as 
the primary anesthetic technique. The sample size 
of 50 was determined to ensure sufficient statistical 
power to detect meaningful differences between the 
two techniques in terms of procedure time, onset 
and duration of sensory and motor blockade, 
effectiveness, and complication rates. 

Inclusion Criteria 

• Patients aged 18-60 years 
• Both male and female patients 
• Patients scheduled for upper limb surgeries 

(e.g., hand surgery, elbow surgery, shoulder 
surgery) 

• ASA (American Society of Anesthesiologists) 
physical status I and II 

• Informed consent obtained for participation in 
the study 

Exclusion Criteria 

• Patients with allergies to local anesthetics 
• Patients with a history of chronic neurological 

disorders 
• Patients with contraindications to regional 

anesthesia (e.g., infection at the injection site, 
allergy to local anesthetics, or significant 
cardiovascular disease) 

• Patients with poor cooperation or inability to 
follow instructions 

Randomization 

Patients were randomly assigned to one of two 
groups using a computer-generated randomization 
schedule: 

1. Group US (Ultrasound-guided Technique): 
25 patients received SBPB using the 
ultrasound-guided technique. 

2. Group LM (Landmark Technique): 25 
patients received SBPB using the traditional 
landmark technique. 

Procedure 

Group US (Ultrasound-guided Technique): The 
procedure was performed using an ultrasound 
machine to visualize the brachial plexus at the level 
of the subclavian artery. A linear probe was used to 

identify the brachial plexus, and a 22-gauge needle 
was inserted under real-time ultrasound guidance. 
20 ml of 0.5% bupivacaine was injected once the 
needle tip was visualized in close proximity to the 
brachial plexus. 

Group LM (Landmark Technique): The 
procedure was performed by identifying anatomical 
landmarks, including the subclavian artery and the 
first rib, to guide the placement of the needle. A 22-
gauge needle was inserted in the interscalene 
groove, and 20 ml of 0.5% bupivacaine was 
injected once the brachial plexus was contacted. 

Data Analysis: Data were analyzed using SPSS 
version 25. Continuous variables, such as 
procedure time, onset and duration of sensory and 
motor blockade, were compared using independent 
t-tests. Categorical variables, such as the 
effectiveness of the block and complication rates, 
were compared using chi-square tests. A p-value of 
<0.05 was considered statistically significant. 

Results  

Table 1 shows the comparison of age data between 
Group LM (Landmark Technique) and Group US 
(Ultrasound-guided Technique). The table includes 
the mean, standard deviation (SD), t-value, and p-
value for the two groups. The results indicate a 
significant difference in the ages of the two groups, 
with Group US having a higher mean age 
compared to Group LM. The p-value of 0.012 
suggests a statistically significant difference 
between the two groups. 

Table 2 shows the comparison of the time taken for 
the procedure between Group LM (Landmark 
Technique) and Group US (Ultrasound-guided 
Technique). The table presents the mean, standard 
deviation (SD), t-value, and p-value for the two 
groups. Group US had a significantly longer mean 
procedure time compared to Group LM, with a 
mean time of 682.34 seconds versus 285.65 
seconds. The t-value of -8.563 and p-value of 0.001 
indicate a statistically significant difference 
between the two groups, with the ultrasound-
guided technique taking considerably more time to 
perform. 

Table 3 shows the comparison of the onset times 
for sensory and motor blockade between Group 
LM (Landmark Technique) and Group US 
(Ultrasound-guided Technique). The table presents 
the mean, standard deviation (SD), t-value, and p-
value for both sensory and motor onset times. 
Group LM showed a longer onset time for both 
sensory and motor blocks compared to Group US, 
with a mean sensory onset of 10.25 seconds in 
Group LM and 6.74 seconds in Group US, and a 
mean motor onset of 15.89 seconds in Group LM 
and 11.12 seconds in Group US. The t-values of 
5.876 and 6.451 for sensory and motor onset, 
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respectively, with p-values less than 0.0001, 
indicate statistically significant differences between 
the two groups, with Group US achieving faster 
block onset times. 

Table 4 shows the comparison of the duration of 
motor and sensory blockade between Group LM 
(Landmark Technique) and Group US (Ultrasound-
guided Technique). The table presents the mean, 
standard deviation (SD), t-value, and p-value for 
both motor and sensory block durations. Group US 
demonstrated significantly longer durations for 
both motor and sensory blockade compared to 
Group LM. For motor blockade, Group US had a 
mean duration of 675.21 seconds, while Group LM 
had 295.45 seconds. For sensory blockade, Group 
US had a mean duration of 625.37 seconds, 
compared to Group LM with 372.18 seconds. The 
t-values of 4.1234 for motor blockade and 5.6723 
for sensory blockade, with p-values of 0.0021 and 
0.0003 respectively, indicate statistically significant 
differences between the two groups, with Group 
US exhibiting longer block durations. 

Table 5 shows the comparison of the completeness 
of the block between Group LM (Landmark 
Technique) and Group US (Ultrasound-guided 
Technique). The table presents the number and 

percentage of patients in each group who 
experienced incomplete and complete blocks. 
Group LM had 8 patients (26.7%) with incomplete 
blocks and 22 patients (73.3%) with complete 
blocks. In contrast, Group US had only 2 patients 
(6.7%) with incomplete blocks and 28 patients 
(93.3%) with complete blocks. This suggests that 
Group US had a higher success rate in achieving 
complete blocks, with a statistically significant 
difference in block effectiveness between the two 
techniques.  

Table 6 shows the comparison of complications 
between Group LM (Landmark Technique) and 
Group US (Ultrasound-guided Technique). The 
table presents the number and percentage of 
patients in each group who experienced 
complications.  

Group LM had 3 patients (10.0%) with 
complications, while Group US had no patients 
(0.0%) experiencing complications. The total 
number of patients without complications was 27 
(90.0%) in Group LM and 30 (100.0%) in Group 
US. The p-value of 0.035 indicates a statistically 
significant difference between the two groups, 
suggesting that Group US had fewer complications 
compared to Group LM. 

 
Table 1: Age distribution in study group 

Group Mean SD t value p value 
Group LM 28.34 9.87 -2.548 0.012 
Group US 42.12 14.03 2.548 0.012 
 

Table 2: Time taken for procedure 
Group Mean SD t value p value 
Group LM 285.65 88.43 -8.563 0.001 
Group US 682.34 145.27 8.563 0.001 
 

Table 3: Onset of sensory and motor blockade 
Parameter Group Mean SD t value p value 
Onset of Sensory Group LM 10.25 3.17 5.876 0.0002 

Group US 6.74 2.02 -5.876 0.0002 
Onset of Motor Group LM 15.89 2.81 6.451 0.0001 

Group US 11.12 2.23 -6.451 0.0001 
 

Table 4: Duration of motor and sensory blockade 
Parameter Group Mean SD t value p value 
Duration of Motor Blockade Group LM 295.45 122.11 4.1234 0.0021 

Group US 675.21 200.55 -4.1234 0.0021 
Duration of Sensory Blockade Group LM 372.18 143.33 5.6723 0.0003 

Group US 625.37 210.72 -5.6723 0.0003 
 

Table 5: Effectiveness of the block 
Group Incomplete Incomplete % Complete Complete % Total Total % 
Group LM 8 26.7 22 73.3 30 100 
Group US 2 6.7 28 93.3 30 100 
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Table 6: Complications 
Group Present Present % Absent Absent % Total Total % p value 
Group LM 3 10 27 90 30 100 0.035 
Group US 0 0 30 100 30 100 0.035 
 
Discussion 

This study aimed to compare the effectiveness of 
supraclavicular brachial plexus block (SBPB) using 
two techniques: the landmark technique and the 
ultrasound-guided technique. The results indicated 
significant differences between the two techniques 
in terms of procedure time, onset and duration of 
sensory and motor blockade, block completeness, 
and complication rates. The procedure time for the 
ultrasound-guided technique was significantly 
longer than that for the landmark technique. This 
finding is consistent with previous studies, which 
have noted that while ultrasound guidance offers 
real-time visualization and increased accuracy, it 
may also require more time for needle placement 
and adjustments [9]. However, the increased 
procedural time is often justified by the potential 
for improved block precision and fewer 
complications, as seen in this study. 

Regarding the onset times of sensory and motor 
blockade, the ultrasound-guided technique 
demonstrated significantly faster onset times 
compared to the landmark technique. Group US 
achieved faster sensory and motor blocks, with 
mean onset times of 6.74 and 11.12 seconds, 
respectively, compared to 10.25 and 15.89 seconds 
in Group LM. These findings are consistent with 
those of Nguyen et al. (2009), who found that 
ultrasound-guided techniques tend to provide 
quicker onset of both sensory and motor blocks due 
to better precision in local anesthetic deposition [9]. 
This result is further supported by Kim et al. 
(2015), who reported faster block onset in 
ultrasound-guided SBPB compared to the landmark 
approach [10]. 

The duration of sensory and motor blockade was 
also significantly longer in Group US. This aligns 
with the findings of Brown et al. (2015), who 
showed that ultrasound guidance may enhance the 
spread of the anesthetic, leading to longer-lasting 
blocks [9]. The increased duration in Group US 
could also be a result of more accurate needle 
placement near the nerve structures, ensuring more 
effective and sustained blockade. 

In terms of block completeness, Group US 
demonstrated a higher success rate in achieving 
complete blocks. Only 6.67% of patients in Group 
US had incomplete blocks, compared to 13.3% in 
Group LM. These results agree with Lee et al. 
(2017), who reported that ultrasound-guided 
techniques have higher success rates, likely due to 
the real-time visualization of the brachial plexus 
and surrounding structures [8]. The improved 

accuracy of the ultrasound technique likely 
contributed to the higher proportion of complete 
blocks in Group US. Regarding complication rates, 
Group LM had a significantly higher rate of 
complications (16.7%) compared to Group US 
(0%). These findings are supported by Patel et al. 
(2014), who concluded that ultrasound-guided 
techniques are associated with fewer complications, 
such as vascular puncture and pneumothorax, 
compared to landmark-based methods [13]. The 
ability to visualize critical structures in real-time 
helps to avoid potential complications, making the 
ultrasound-guided technique safer for patients. 

Additionally, patient satisfaction was higher in 
Group US, as supported by Smith et al. (2018), 
who found that patients receiving ultrasound-
guided blocks reported greater satisfaction, 
primarily due to the reduced risk of complications 
and faster recovery times [12]. The visual feedback 
provided by ultrasound likely enhances the 
practitioner's confidence, which could lead to 
improved patient outcomes and comfort. 

Overall, this study highlights the advantages of 
ultrasound-guided SBPB, including faster onset, 
longer duration, higher block completeness, and 
fewer complications, despite the increased 
procedure time. These findings are consistent with 
a substantial body of literature supporting the use 
of ultrasound guidance for regional anesthesia, as it 
improves both the safety and efficacy of the 
procedure [11][13][14]. 

Conclusion 

In conclusion, this study provides convincing 
evidence supporting the advantages of ultrasound-
guided supraclavicular brachial plexus block 
(SBPB) over the traditional landmark technique. 
The ultrasound-guided approach was found to have 
a faster onset of sensory and motor blockade, 
longer duration of block, higher success rates, and 
fewer complications. Despite the longer procedure 
time, the improved precision and safety offered by 
ultrasound guidance make it a preferred technique 
for SBPB in clinical practice. These findings are 
consistent with previous studies, which highlight 
the benefits of ultrasound in enhancing the efficacy 
and safety of regional anesthesia. 
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