
Original Research Article http://doi.org/10.18231/j.ijca.2019.046 10.18231/j.ijca.2019.046 

Indian Journal of Clinical Anaesthesia, April-June, 2019;6(2):248-253 248 

A comparative study to evaluate the efficacy of ultrasound guided brachial plexus block 

and peripheral nerve block for upper limb surgeries 

Mohammed Mukarram Iqbal1, Vikas S Joshi2*, Kaja Sriram Murthy3 

1,2Assistant Professor, 3Professor and Head, Dept. of Anaesthesia, MRMC, Kalaburgi, Karnataka, India 

*Corresponding Author: Vikas S Joshi 
Email: vikassjoshi@gmail.com 

Received: 2nd February, 2019 Accepted: 12th February, 2019 

Abstract 
Introduction: Ultrasound is gaining popularity in routine anesthetic practice both in operating room as well as in intensive care units. 

Brachial plexus block and peripheral nerve block in various combinations have been used successfully for upper limb surgeries. But the 

disadvantage of brachial plexus block is the inability to use the affected limb in the post operative period due to motor block. The present 

study was undertaken to assess the degree of motor sparring under USG guided peripheral nerve block as compared to USG guided 

brachial plexus block. 

Materials and Methods: The study was a randomized open label study conducted in two groups viz. group A and group B. Patients in 

group A received treatment A i.e peripheral nerve block (PNB) and patients in group B received treatment B i.e brachial plexus block. 

Results: In peripheral nerve block group the median strength loss was 23% whereas the same was 100% in brachial plexus block group. 

This difference was found to be statistically significant (𝑃=0.001). The anesthetic onset time was found to be significantly shorter in 

peripheral nerve block group as compared to brachial plexus group (7.71+1.3 Vs 9.58 +1.91 min). Subject’s satisfaction score was reported 

higher with peripheral nerve block than those who underwent brachial plexus block: 5 Vs 4 respectively (p = 0.012). Likewise these 

satisfaction scores were found to have inverse correlation with loss of strength in the operative limb (Spearman’s rho −0.62 [p = 0.016] and 

Kendall’s tau −0.55 [p = 0.025]). 

Conclusion: Therefore we conclude that ultrasound guided peripheral nerve block can be an effective alternative to brachial plexus block 

as a primary mode of anesthesia in hand surgeries of short duration. 
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Introduction 
Ultrasound (US) is gaining popularity in routine 

anesthetic practice both in operating room as well as in 

intensive care units. Over a period of time ultrasound has 

evolved to be an asset in the armamentarium of modern 

anesthesiologist. Ultrasound guided regional blocks are 

commonly performed for hand surgeries. A very important 

disadvantage of brachial plexus block is the loss of motor 

control in the operative hand which could result in less 

patient satisfaction.1,2 To address this issue some studies 

have been undertaken in past where peripheral nerve blocks 

have been used and they have shown promising results in 

improving the motor function.3,4 The present study was 

undertaken to assess the degree of motor sparring under 

ultrasonography (USG) guided peripheral nerve block 

(PNB) as compared to USG guided brachial plexus block. 

 

Materials and Methods 
Approval from the institutional ethics committee was 

obtained before the commencement of the study. The study 

was conducted at Basaveshwar Teaching and General 

Hospital attached to Mahadevappa Rampure Medical 

College, Kalaburagi, Karnataka. The patients who were 

included in the study were those aged 18-65 years, including 

both male and female gender, belonging to ASA (American 

Society of Anesthesiologist) I to III category. The patients 

were also selected based on the laterality i.e patients 

undergoing unilateral hand surgery requiring a procedure of 

less than 15 min duration. Written informed consent was 

obtained from all the participants who agreed to take part in 

the study. All those patients were excluded from study in 

whom surgery was planned outside the median and radial 

nerve distribution, patients who required surgery in both the 

hands, anatomical deformities of neck or clavicle, infection 

at the planned injection site, uncontrolled diabetes mellitus 

with complications, previous history of allergy to local 

anesthetic agents, any coagulopathy and patients who 

refused to sign the informed consent form. The study was a 

randomized open label study conducted in two groups viz. 

group A and group B. Patients in group A received 

treatment A i.e distal block (peripheral nerve block) and 

patients in group B received treatment B i.e proximal block 

(brachial plexus block). Randomization for group allocation 

was performed using a computer generated random number 

table to produce a series of numbers that were divided in 

two halves. The numbers falling in first half received 

treatment A while the numbers in second half received 

treatment B. In the pre-operative period all subjects were 

given etoricoxib 60mg orally unless contraindicated. A 

single anesthesiologist who was well versed with all kinds 

of regional anesthesia techniques performed both the blocks 

under ultrasound guidance preoperatively in a holding room. 

The motor function of study participants was assessed by 

testing their hand grip strength with hand dynamometer 

(JAMAR©). Initially baseline measurements were taken 

before surgery in both the hands to compare it with 

postoperative hand strength. Basic preoperative treatment 

like IV line, oxygen inhalation, pulse, Blood pressure, 
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temperature monitoring, oxygen saturation etc was given to 

all the patients. IV Midazolam 2mg and fentanyl 25 mcg 

was given to the patients for sedation and anxiolysis.  

Peripheral nerve block procedure: The patients who 

were included in Group A were placed in the supine 

position and the arm that was to be blocked was abducted 

and rotated externally. The nerves were visualised under US 

before performing nerve blocks and the skin was marked 

where the radial and median nerves could be viewed clearly 

at the mid-forearm or above (Fig. 1).5,6 After disinfection of 

the puncture site using chlorhexidine, a US probe (Sonosite, 

WA) was dressed with a sterile cover and placed at the 

marked level of the forearm. At first, a subcutaneous local 

anesthetic was injected. Secondly, with a 22G 50 mm US-

visible needle (SonoPlex Stim Cannula; Germany), 5 mL 

local anesthetic (mixture of 0.5% bupivacaine and 2% 

lidocaine) was injected to block each nerve (total 10ml). 

The radial nerve was located lateral to the radial artery. The 

US probe was placed on the marked area of skin of the 

forearm, the needle was inserted and advanced from the 

lateral to the medial side towards the radial nerve using an 

in-plane technique, and 5 mL local anesthetic was injected 

around the radial nerve. The median nerve block was 

performed without removing the needle at the same 

puncture site. When the US probe was moved from the 

lateral to the medial side, the median nerve was readily 

viewed, the needle was advanced toward the median nerve, 

and 5 mL local anesthetic was injected. The needle was 

redirected to view the proper spread of the local anesthetic 

(Fig. 2). 

 

Brachial Plexus Block Procedure 

The patients who were included in Group B were 

placed in the supine position and the head of the patient was 

turned towards the side opposite to the operation site. The 

brachial plexus was visualised under US around the axillary 

artery before performing brachial plexus block.7,8 After 

disinfection of the puncture site using chlorhexidine, a linear 

US probe was dressed with a sterile cover and placed in a 

sagittal plane. Following subcutaneous infiltration of local 

anesthetic, a 22G 80 mm US-visible block needle (SonoPlex 

Stim Cannula; Germany) was placed between the posterior 

cord and the axillary artery, 20 mL local anesthetic (mixture 

of 0.5% bupivacaine and 2% lidocaine) was administered, 

and the U-shaped spread of the local anesthetic around the 

axillary artery was viewed under US guidance. 

The block procedure time defined as the time interval 

between the first contact of US transducer to the time when 

block needle was taken out of the skin was recorded. After 

completion of procedure the sensory blockade was 

evaluated every 5 minutes with ice cube on the palmar 

surface of index finger and little finger; whereas motor 

block was assessed only before the block and in the post-

operative period. The subjects in whom complete sensory 

blockade was not achieved within 30 minutes were 

categorised as block failure and excluded from the study. A 

pneumatic tourniquet was applied on the operative limb and 

patients were sedated with IV midazolam. Short-acting 

opioids were given to the patients who complained of pain 

during surgery. No other anesthetics or analgesics were 

allowed to be used during the surgery. Patients in whom 

more than normal sedation or any other supplementary 

block was required were noted down. In the post operative 

ward the time when patients first felt their hand numbness 

resolving was noted down adequate analgesia was provided 

to them for any breakthrough pain occurring thereafter. 

Simultaneously the motor function was also assessed using 

the same hand held dynamometer as in the preoperative 

period and the hand grip strength was recorded. 

The primary aim of our study was to assess the change 

in hand grip strength of operative limb as compared to 

preoperative baseline strength. There were many secondary 

outcome measures such as block procedure time, success or 

failure of block, time to anesthetic onset, breakthrough 

sedatives and analgesics required if any during intra or post 

operative period, surgeon’s satisfaction with respect to 

operative conditions with both the blocks and patient’s 

satisfaction with respect to their ability to move the 

operative hand and their overall experience with the 

respective block procedures received. To assess the 

surgeon’s and patient’s satisfaction a five point Likert’s 

scale was used as explained here; A scale of 1 to 5 was used 

with 1 being not at all satisfied, 3 being neutral, and 5 being 

completely satisfied, the question for surgeons read as, 

“How satisfied were you with the surgical conditions 

provided for this subject?” and the question of patients read 

as, “Thinking about your nerve blocks, how satisfied were 

you with them”. Patients were also asked about the time 

when they first felt their numbness resolving and when did 

they first felt the full recovery of the sensation in the 

operated hand. The participants were asked to report any 

adverse reactions experienced related to their anesthetic 

procedure such as paraesthesia, motor deficits, persistant 

pain, bruising at the site of injection etc during the post 

operative period. 

 

Statistical Analysis 

Assuming a difference in the effect size of previous 

studies and to give 80% power, and 𝛼 error of 0.05, 26 

subjects with additional 10-15% scope for loss to follow-up, 

a sample size of 30 (15 in each group) was estimated to give 

the desired results. Continuous data with normal distribution 

were presented as mean (standard deviation [SD]) and 

analyzed with Student’s 𝑡-test; continuous data with non 

normal distribution were presented as median (interquartile 

range [IQR]) and analyzed using the Mann-Whitney 𝑈 test. 

Categorical data were analyzed with the Chi-square test. 

Correlation between change in hand grip strength and 

patient satisfaction was assessed with two nonparametric 

measures of association: Spearman’s rho and Kendall’s tau. 

A 𝑃 value of < 0.05 was considered statistically significant.  
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Fig. 1: Simultaneous visualization of the radial and median nerves on an ultrasound screen 

 

 
Fig. 2: Position of radial nerve, median nerve, and needle 

 

Results 
Out of the 41 patients who were assessed for their 

eligibility, 3 of them refused to participate whereas 8 

patients were excluded after failed to meet the inclusion 

criteria. Therefore remaining 30 patients were enrolled into  

 

the study and all these subjects successfully completed the 

study (Fig. 3). 
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Fig. 3: Randomization chart 

 

Table 1 shows demographic data of patients in both the 

study groups. Their characteristics did not have any 

difference of statistical significance. None of the patients in 

both the groups reported block failure and there were no 

reports of any breakthrough analgesia or additional 

anesthetics being used in any patient intraoperatively and in 

post operative period. 

 

Table 1: Demographic data and surgical observations 

 Distal group (𝑛 

= 15) 

Proximal group (𝑛 

= 15) 

Age, years 54.0 (5.1) 53.7 (5.6) 

Sex, 𝑛 (m/f) 7/8 8/7 

Height, cm 163.0 (9.1) 164.7 (11.8) 

Weight, kg 86.5 (16.2) 87.6 (17.1) 

 

Primary Outcome 

In group A I.e the distal block group, median strength 

loss was 23% (14.5%, 48.1%) in operative hand in the post 

operative period as compared to preoperative strength; 

whereas in Group B I.e brachial plexus block group the 

strength loss was 100% (100%, 100%). This difference 

between both the groups was found to be statistically 

significant with a p value of 0.001.  

 

Secondary Outcomes 

The time taken for block procedure was shorter for 

brachial plexus as compared to peripheral nerves block 

(106.53+31.8 seconds Vs 112.6+33.1 seconds respectively). 

However this difference in time was not statistically 

significant. The anesthetic onset time was significantly 

shorter in peripheral nerve block as compared to brachial 

plexus block (7.71+1.3 minutes Vs. 9.58+ 1.91 minutes 

respectively, p=0.002).  

A higher satisfaction score was reported by participants 

in PNB group as compared to brachial plexus block group 

(5[5,5] Vs. 4[4,4] respectively). The difference in this score 

was found to be statistically significant with p value of 

0.012. These subject satisfaction scores were found to 

inversely correlated to loss of strength in the operative hand 

(Spearman’s rho-0.62[p=0.01] and Kendall’s tau -

0.55[p=0.02]). The mean time for return of sensation in 

group A was 261(91.6) minutes while in group B it was 358 

(53.5) minutes (p=0.03). No significant difference was 

found in other secondary outcomes (table 2). Bruising was 

seen in 3 and 2 patients from distal and peripheral block 

respectively. Two subject complained of short lasting 

paraesthesia in the distal group, while in proximal block 

group one person had paraesthesia which resolved by the 

second postoperative day.  

 

Discussion 
Minor hand surgeries that require short time can be 

done under brachial plexus block as well as peripheral nerve 

blocks both with the aid of ultrasound guidance. But the 

disadvantage of the former technique is loss of motor 

function in the operated limb post surgery ultimately 

reducing the patient satisfaction with the treatment received. 

The present study is one of the few studies done to directly 

compare the efficacy of brachial plexus block and peripheral 

nerve block as a primary method of anesthesia both under 

ultrasound guidance for short lasting unilateral hand 

surgeries. In our study it was observed that distal peripheral 

nerve blocks are superior at preserving motor function of the 

operative limb which reflected well in patient satisfaction 

scores where modest improvements were seen. The present 

study was designed based on the assumption that 

preservation of motor function of hand during and after 

surgery would lead to better patient satisfaction, the 

feasibility of which is supported by various published 

material for minor hand surgery.9-11 Several studies in the 

past have shown that local infiltration of anesthetic and IV 

regional anesthesia (Bier’s block) can also be done for 

minor hand surgeries.12,13 

One of the main advantages of peripheral nerve block is 

the preservation of motor function for intra operative 

assessment of hand movement when instructed to do so. It 

preserves the protective reflexes and the need for a sling in 

the post operative period and also the cost associated with it 

thus avoiding the unanticipated injury to the operative 

limb.14 
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Table 2: Secondary outcome observations 

 
Group A (𝑛 = 15) 

(Distal block) 

Group B (𝑛 = 15) 

(proximal block) 
𝑃 value 

Anesthetic onset time, min 7.71+1.3 9.58 +1.91 0.002 

Block procedure time (sec) 112.6+33.1 106.53+31.8 0.31 

Surgery duration (min) 12.1 (2.6) 15.7 (4.5) 0.09 

Tourniquet duration, min 8.0 (2.2) 10.0 (3.4) 0.21 

Surgeon’s satisfaction, 1–5 5 (5,5) 5 (5,5) 0.39 

Subject’s satisfaction, 1-5 5(5,5) 4 (4,4) 0.01 

Return of sensation (min) 261 (91.6) 358 (53.5) 0.03 

Bruising, 𝑛 3 2 0.99 

Paresthesia, 𝑛 2 1 0.99 

 n= Number of subjects 
 

The reason for including the patients whose surgery 

was planned in the median and radial nerve distribution was 

to perform only one puncture in Group A. The block 

selection was restricted to radial and medial nerve in order 

to achieve standardization in the study. In our opinion, if the 

number of punctures increases there were chances that the 

number of complications will increase and patient 

satisfaction could decrease eventually. 

In our study though the block procedure time for 

brachial plexus block was shorter the difference was found 

not to be statistically significant. However, the time for 

anesthetic onset was significantly shorter in distal group 

than in proximal block group. In this study, we administered 

20 mL of a local anesthetic mixture (1:1 lidocaine/ 

bupivacaine) for infraclavicular block, 5 mL of 1:1 

lidocaine/bupivacaine for radial nerve block, and 5 mL of 

1:1 lidocaine/bupivacaine for median nerve block. The total 

amount of local anesthetic was 10 mL in Group A. In the 

study performed by Soberon et al. the average volume of 

local anesthetic was 15.5 mL in the forearm block group and 

29.9 mL in the supraclavicular block group, with various 

combinations of local anesthetic.15 In another study 

conducted by Lam et al., the volume of local anesthetic was 

10 mL for selective nerve block (5 mL for the ulnar and 5 

mL for the median nerve) and 15 mL for supraclavicular 

block.16 The avoidance of local anesthetic toxicity after 

nerve block is an important benefit, and the volume of local 

anesthetic in the proximal block group is greater than that in 

the distal peripheral nerve block group, according to these 

studies. Since the volume of local anesthetic injected was 

larger in the brachial plexus block as compared to peripheral 

nerve block, the risk of local anesthetic toxicity was also 

higher with the former technique. None of the patients in 

either group had block failure or required rescue analgesics 

in post operative ward, therefore the observed difference in 

patient satisfaction core was unlikely to be related to 

difference in the anestheic technique used. In contrast to our 

findings Frederickson et al. did not find a statistically 

significant difference in patient satisfaction when they 

compared the two anesthetic techniques.17 According to the 

method of the current study, we examined the nerves with 

US before performing the nerve blocks. Our performance 

time for nerve block was similar in both groups. 

Identification of nerves by US before the nerve block 

procedure shortens the performance time. In our study we 

did not observe any major anesthetic complications in group 

A or group B apart from the minor ones as listed in table 2. 

Some important complications of brachial plexus block are 

pneumothorax, arterial puncture, hematoma, and Horner’s 

syndrome.18 There is no risk of major complications such as 

pneumothorax and Horner’s syndrome with distal peripheral 

nerve block. This feature of peripheral nerve block will 

definitely serve as an important advantage during the 

surgery. 

 

Conclusion 
Therefore we conclude that ultrasound guided 

peripheral nerve block can be an effective alternative to 

brachial plexus block as a primary mode of anesthesia in 

hand surgeries of short duration, as it avoids most of its 

disadvantages and also preserves the motor function to a 

greater extent ultimately leading to better patient 

satisfaction. 

 

Study Limitations 
The study was an open label study as the logistics and 

other ethical constraints did not support a blinded study. 

Another drawback of peripheral nerve block is that in surgi-

cal procedures that involve the innervation area of three or 

more nerves in the arm, forearm, or hand, multiple blocks 

can be uncomfortable to the patients because of increase in 

the number of punctures thereby reducing the patient 

satisfaction. Our primary outcome is assessed by hand grip 

strength, which may be subjective and patient’s stamina is 

likely to influence their performance before and after 

surgery. So we took average of three recordings to assess 

the grip strength pre and postoperatively. The results of the 

present study may not be completely generalized as the 

technique may not be performed in exactly the same way as 

in present study and the operative and preoperative 

conditions may also be variable at different places.  
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