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INTRODUCTION

Brachial plexus block is an integral part of the regional anes-
thetic technique to circumvent the need for general anesthe-
sia and its side effects as well as safe in patients with comor-
bidities making them unsuitable for general anesthesia. It is 
a frequently employed technique in orthopedic surgeries of 
hand, arm, and shoulder by using an appropriate and accurate 
needle location in the vicinity of the nerves of the brachial 
plexus. Thorough knowledge of applied anatomy, pharma-
cological properties of local anesthetics, working principles 
of the equipment, and importantly dexterity required for the 

performance of the safe block. The commonly employed 
techniques to position the needle accurately in a brachial 
plexus block are transarterial, eliciting paresthesia, use of 
a peripheral nerve stimulator/ locator, or an ambulatory so-
nological device.1 The initial technique of Brachial plexus 
blocks was blindby hitting the first rib by a wandering tech-
nique or using the adage “No Paresthesia-No Anesthesia” 
before the availability of Nerve locators. 2 The introduction 
of peripheral nerve locator was a landmark achievement in 
the field of regional anesthesia providing objective evidence 
of needle proximity to target nerves. Their main advantages 
being lightweight and compact, visual and audible signals 
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ABSTRACT
Introduction: Brachial plexus block is an integral part of the regional anesthetic technique employed in orthopedic surgeries of 
hand, arm, and shoulder. It is used to circumvent the need for general anesthesia. 
Aim: The present study aimed to compare the efficacy of ultrasound guidance and nerve stimulation technique for supraclav-
icular brachial plexus block. 
Methods: Based on the inclusion criteria and exclusion criteria n=60 patients were identified and selected for the study. They 
were randomly allocated in two groups of n=30 each by computer-generated random allocation. Group A (US group) will receive 
ultrasound-guided supraclavicular brachial plexus block and Group B (NS group) will receive nerve stimulator guided supracla-
vicular brachial plexus block.
Results: The average number of attempts taken to locate supraclavicular brachial plexus in Group A (US) was 1.33 and in Group 
B (NS) was 5.56 which is statistically significant (p<0.001). The block performance time (BPT) is the time spent for detecting 
supraclavicular brachial plexus and injecting a local anesthetic (0.75 % Ropivacaine) around it. The mean time taken by Group 
A(US) was 4.8 ± 1 minute, while it was 10.3 ± 1.5 minutes in Group B the p-value calculated was p < 0.001 which is statistically 
significant.
Conclusion: Compared to nerve stimulator guided technique ultrasound-guided technique has more advantages like a lesser 
number of attempts required, less block performance time, lesser onset time for sensory and motor block, and longer duration 
of sensory and motor block, more patient satisfaction and fewer complications.
Key Words: Ultrasound guided technique, Nerve stimulator guided technique, Brachial plexus block, Regional anesthesia, Su-
praclavicular brachial plexus, Upper limb surgeries
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with a bright display, providing a safe circuit between the 
stimulator, needle and the patient with an adjustable impulse 
duration of 0.1 and 1 millisecond with an adjustable current 
from 0 to 5 mA at increments of 2 Hz impulse frequency.

The nerve stimulation technique using nerve locator carried 
doubt regarding its sensitivity, particularly while detecting 
the needle position in the intraneural space (requiring high 
current intensity to elicit a motor response) and keeping the 
needle extra neural posed more challenging for nerve injury. 
Ultrasonography is a useful state-of-the-art tool in the arma-
ment of regional anesthesia. 3, 4 By comparison with nerve 
stimulation techniques, ultrasound guidance offers some ad-
vantages of direct visualization of anatomic structures, help-
ing to minimize vascular punctures, and a dynamic vision of 
needle advancement and local anesthetic spread in the per 
neural area. 5 Although no significant differences in the inci-
dence and severity of postoperative neurological symptoms 
have been reported, 6 ultrasound guidance has been shown 
to reduce the number of needle redirections 7 and to enhance 
block success rate, particularly when performing inter sca-
lene block. 8 US guidance has also been shown to improve 
peripheral nerve block onset times when compared with a 
neurostimulation technique, 9 although very few studies 
showed up specifically when this issue was addressed for 
inter scalene block. 10 Hence, we conducted a prospective 
randomized study to test whether Ultrasonography (USG) 
guidance can improve the success rate and can shorten the 
onset time of supraclavicular brachial plexus block as com-
pared with nerve stimulation guidance.

MATERIAL AND METHODS

This prospective controlled study was done in the Depart-
ment of Anesthesiology, Mahatma Gandhi Medical Hospital 
Warangal, Telangana from June 2018 to August 2019. Insti-
tutional Ethical committee permission was obtained for the 
study (No.2003035D 24/06/2018) after following the due 
protocol. Written consent was obtained from all the patients 
in the study. 

Inclusion criteria
● American Society of Anesthesiologists grades I, II, 

and III physical status.
● Patients of either sex between 18-60 years.
● Elective upper limb surgery

Exclusion criteria
● Those who do not fit in inclusion criteria
● Preexisting nerve damage (sensory or motor) in the 

extremity to be blocked
● Peripheral neuropathy
● Significant cardiovascular disease
● Body Mass Index (BMI) > 35

● Uncontrolled diabetes
● Renal Impairment (Creatinine> 2.0 mg/dl)

Based on the inclusion criteria and exclusion criteria n=60 
patients were identified and selected for the study. They were 
randomly allocated in two groups of n=30 each by comput-
er-generated random allocation. Group A (US group) will 
receive ultrasound-guided supraclavicular brachial plexus 
block and Group B (NS group) will receive nerve stimulator 
guided supraclavicular brachial plexus block.

In the US group (Group A), A 10 MHz Transducer probe 
covered with a sterile Tegaderm was placed in a transverse 
plane just superior to the clavicle and tilted appropriately to 
locate the subclavian artery.  After local anesthetic skin infil-
tration of skin with 2% lignocaine 2 ml one cm lateral to the 
transducer to reduce discomfort to the patient, a 25G, 5cm, 
the needle was inserted and 20 ml of 0.75% Ropivacaine so-
lution was injected all around the nerve trunks in a lateral 
to medial direction by hydro locating the tissue layers, with 
intermittently aspirating ruling out intravascular accidental 
entry.

In the neurostimulation group (Group B), patients were posi-
tioned similarly as described in the US group, and a 25 G, 5 
cm insulated tip-free needle was used. Polarity is maintained 
using an appropriate electrode in proper places. The needle 
connected to a nerve stimulator was set to deliver a cur-
rent of 1 mA the needle was inserted at an angle of 45° 2-3 
CMSs depth above the clavicle with palpating fingers firmly 
pressed between anterior and middle scalene muscles and 
brachial plexus approached. Position of needle confirmed 
by looking for muscle contraction in the digits, hand, fore-
arm, arm, and pectoralis with a minimal current of 0.5 mA. 
0.75% Ropivacaine 20 ml was injected with intermittently 
aspirating ruling out accidental intravascular injections and 
the pressing finger pressure released finally.

Patients were kept for one hour in the post anesthesia recov-
ery room and assessed every half an hour by the recovery 
nurses for the Visual Analogue Scale (VAS) for pain, the mo-
tor power for elbow flexion, and any late side effects of local 
anesthetics. 

Statistics: All the available data was entered in MS Excel 
spreadsheet and descriptive statistics such as Mean, Stand-
ard Deviation, Student’s T-test, ANOVA were performed 
(p<0.05 was considered significant) was analyzed using 
SPSS version 21 on windows format. 

RESULTS

Group A (Ultrasound guided group) included n=23 males 
and n=7 females who ranged in age between 18 and 60 years. 
Group B (Nerve stimulator group) included n=18 males and 
n=12 females who ranged in age between 18 and 60 years. 
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The details of the distribution of age weight and height are 
given in table 1.

The American Society of Anesthesiologists (ASA) score was 
nearly similar in both groups wherein Group A(US) n=11 
patients had an ASA I, n=16 patients had an ASA II score and 
n=3 patients an ASA III score while Group B(NS) included 
n=13 patient with ASA I score, n=14 patients with ASA II 
score and n=3 patients with ASA III score (p=0.63). The av-
erage number of attempts taken to locate supraclavicular bra-
chial plexus in Group A (US) was 1.33 and in Group B (NS) 
was 5.56 which is statistically significant (p<0.001). The 
block performance time (BPT) is the time spent for detecting 
supraclavicular brachial plexus and injecting a local anes-
thetic (0.75 % Ropivacaine) around it. The mean time taken 
by Group A(US) was 4.8 ± 1 minute, while it was 10.3 ± 1.5 
minutes in Group B the p-value calculated was p < 0.001 
which is statistically significant. There was a significant 
difference among both the groups regarding the onset time 
taken for the sensory block. In Group A (US) the meantime 
was 5.16 ± 1.06 minutes, while it was 9.83 ± 2.79 minutes 
in Group B (NS) p<0.001. There was a significant difference 
between both groups regarding the onset time taken for the 
motor block to start. In Group A (US) the meantime was 7.56 
± 1.19 minutes, while it was 11.23 ± 3.17 minutes in Group 
B (NS) p<0.001 (Table 2).

The comparison of doses of rescue analgesia (Fentanyl) in-
jections required in 24 hours in the two groups. The require-
ment of rescue injections in 24 hours was similar in group 
A (US) 18.33 ± 33.43 µg and group B (NS) 31.25 ± 38.26 
µg. The difference was not statistically significant p = 0.176 
given in table 3.

Visual analog scale (VAS) scores were recorded at 0 hr, 6th 

hrs, 12th hrs, and 24 hrs. ANOVA was applied for statistical 
analysis of VAS scores in the two groups over the various 
time intervals the values of p at all intervals was greater than 
0.05 hence not significant given in table 4.

Modified Bromage scores for upper limb were recorded at 
0 hr, 6th hrs, 12th hrs, and at 24 hrs. ANOVA was applied for 
statistical analysis of modified Bromage scores in the two 
groups at various time intervals the values at all intervals 
were found to be >0.05 except at 6-hour interval where the 
values were found to be significant (Table 5).

DISCUSSION

In recent years, there has been a growing interest in the prac-
tice of regional techniques and particular peripheral nerve 
blocks for surgical anesthesia and postoperative analgesia. In 
our study, the sample of cases selected and divided into two 
groups was found to be homogenous as far age, sex distribu-
tion, Height, and Weight were concerned. The ASA grades of 

the patients were also found to be similar in both groups. Sin-
gh G et al.;11 in their study also found a similar demographic 
profile as our study. In the present study, the drug selected 
for the brachial plexus block was Ropivacaine. In this study, 
it was observed that the average number of attempts taken 
to locate supraclavicular brachial plexus in Group A (US) 
was 1.33 and in Group B (NS) was 5.56 which was statis-
tically significant (p<0.001) and the results are comparable 
study by Orebaugh et al.12 found that more needle insertions 
were required for nerve localization in the nerve stimulator-
guided blocks (median = 6) than in ultrasound-aided blocks 
(median = 2 attempts). In the present study it was observed 
that the mean time taken by Group A (US) was 4.8 (± 1) 
minutes, while it was 10.3 (± 0.5) minutes in Group B (NS). 
The results were comparable with the study by Williams et 
al.13 in their study involving n=80 patients for supraclavicu-
lar block comparing the two-block techniques, concluded 
that ultrasound-guided supraclavicular block is more rapidly 
performed. The block was performed at an average of 9.8 
min in Group NS and 5.0 min in Group US (P = 0.0001). 
In this study, in Group A (US) the mean time was 5.16 (± 
1.06) minutes, while it was 9.83 (± 2.79) minutes in Group 
B (NS) (p<0.001). Kapral S et al.14 in 2008 found that Sen-
sory, motor, and extent of the blockade were significantly 
better in the ultrasound group when compared with the nerve 
stimulation group. In the present study showed that the onset 
of motor block was faster in the ultrasound group, in Group 
A(US) the meantime was 7.56 (±1.19) minutes, while it was 
11.23 (± 3.17) minutes in Group B (NS) (p<0.001). Liu et 
al.15 in a prospective, randomized, controlled trial compar-
ing ultrasound versus nerve stimulator guidance for shoul-
der surgery and found that the use of ultrasound enhanced 
motor block at the 5-minute assessment (P =0.04). Leslie C 
et al.16 in their study where the US group achieved a signifi-
cantly faster onset motor block (US group, 13.5 ± 2.3 min-
utes than NS group, 20.2 ± 2.1 minutes P = 0.03). In the pre-
sent study, it was observed that the duration of sensory and 
motor block was prolonged in the ultrasound group. Maher 
Fawzy et al.17in their study and found that the duration of 
sensory block was significantly longer in US group 13 (1.4) 
h than in NS group 10 (1) h(P<0.001). In the present study, 
there was no difference in the requirement of rescue anal-
gesia between ultrasound and nerve stimulator group. The 
requirement of rescue injections in 24 hours was similar in 
group A (US) (18.33±33.43) µg and group B(NS) (31.25± 
38.26) µg (p=0.176). This agrees with the study of Leslie 
C et al.16 there was no difference found in need of rescue 
analgesics. In the present study, complications were fewer in 
the ultrasound group when compared with the nerve stimula-
tor group (p-value = 0.002). Pneumothorax was observed in 
one patient in Group A (US) and 3 patients in Group B (NS). 
vascular injury observed in no patients in Group A (US) and 
5 patients in Group B (NS). Our results were comparable 
Ullah et al.18concluded that there was a lower incidence of 
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complications when interscalene block is performed under 
ultrasound guidance rather than without it. Thus, our results 
are comparable to the findings in these studies. The patients’ 
satisfaction scores in group A (US) and group B (NS) were 
1.43±0.67 and 2.33±0.97 respectively, the difference was 
statistically significant (p-value  0.001)  and was comparable 
to study conducted by Fawzy et al.17concluded that the de-
gree of patients satisfaction showed a significant difference 
favoring ultrasound guidance group (86.6%) compared to 
nerve stimulator group (53.3%).

CONCLUSION

The present study concluded that compared to nerve stimula-
tor guided technique ultrasound-guided technique has more 
advantages like less number of attempts required, less block 
performance time, lesser onset time for sensory and motor 
block and longer duration of sensory and motor block, more 
patient satisfaction and fewer complications. So, we recom-
mend regular use and inclusion of ultrasound-guided tech-
nique for supraclavicular brachial plexus block.
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Table 1: Age, Weight, Height distribution of cases in both the groups
Parameters Group A (Ultrasound guided Nerve 

block) 
Group B (Nerve stimulator guided 

nerve block)
P-Value

Mean ± SD Mean ± SD

Age in Years 34.67 ± 12.49 38.63 ± 12.83 0.23

Weight in Kgs 61.90 ± 10.08 60.53 ± 11.85 0.63

Height in Cms 163.40 ± 5.53 162.93 ± 6.29 0.76

Table 2: Frequency Distribution of Block Performance Time
Group A (Ultrasound guided Nerve 

block) 
Group B (Nerve stimulator 

guided nerve block)
P-value

Mean ± SD Mean ± SD

Block Performance Time (BPT) 4.8 ± 1.0 10.3 ± 1.5 <0.001*

The onset of sensory block (Minutes) 5.16 ± 1.06 9.83 ± 2.79 <0.001*

The onset of the Motor block (Minutes) 7.56 ± 1.19 11.23 ± 3.17 <0.001*

* Significant

Table 3: Comparison of Rescue Analgesic Injections (Fentanyl) in 24 Hours
Rescue analgesia Group A (Ultrasound guided 

Nerve block) 
Group B (Nerve stimulator 

guided nerve block)
P-Value

Mean ± SD Mean ± SD

Total number of Fentanyl injec-
tions in 24 hours

18.33±33.43 31.25± 38.26 0.176

Table 4: Comparison of Visual Analogue Scale (VAS) scores between two groups at 0, 6, 12, and 24 hrs.
VAS Score at Group A (US) Group B (NS) P-Value

Mean ± SD Mean ± SD

0 hours 0.06 ± 0.36 0.00 0.33

6 hours 0.63 ± 0.85 0.60 ± 0.83 0.90

12 hours 1.66 ± 1.32 1.92 ± 1.18 0.43

24 hours 3.40 ± 1.32 3.71 ± 1.15 0.34

Table 5: Comparison of Modified Bromage scores between two groups at 0, 6, 12 and 24 hrs

Modified Bromage Score at

Group A (US) Group B (NS)

P-Value
Mean ± SD Mean ± SD

0 hours 000 0.00 0.00

6 hours 2.00 ± 0.04 1.85 ± 0.06 0.03*

12 hours 1.33 ± 0.75 0.92 ± 0.16 0.06

24 hours 0.10 ± 0.30 0.10 ± 0.06 0.93

 * Significant 


