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Abstract 
Background: Brachial plexus block utilizing ultrasound imaging has now become either adjuvant to general 
anesthesia (GA) or as a mainstay anesthesia modality. There are fewer studies comparing the effects of ropivacaine 
and levobupivacaine for supraclavicular brachial plexus block. This prospective randomized study compared 0.5% 
Levobupivacaine and 0.5% Ropivacaine in patients undergoing forearm orthopedic surgeries under Ultrasound 
Guided Supraclavicular Brachial Plexus Block.  

Methodology: A total of 56 patients were enrolled and randomized into two groups of 28 patient each. Group R was 
given 30ml of 0.5% Ropivacaine and Group L was given 30 ml of 0.5% Levobupivacaine in supraclavicular block under 
ultrasound guidance. Parameters assessed were onset and duration of sensory and motor block, duration of 
analgesia, and any adverse events. After administration of block, the block characteristics were assessed every 5 min 
till onset of complete blockade, then hourly till the effect of block. Data between the groups were analyzed using 
with SPSS 25.0 software.  

Results: The study shows that there was statistically significant difference in onset of sensory and motor block 
between Levobupivacaine and Ropivacaine (7.54 min 2.10 vs 8.55 min 2.08) and (12.95 min 2.30 vs 14.07 min 2.22) 
respectively. The duration of analgesia was more in Levobupivacaine group (9.98 hours 4.88) as compared to 
Ropivacaine (8.03 hours 3.58).  

Conclusion: The onset of action of sensory and motor was early with Levobupivacaine and can be a better choice 
when postoperative analgesia is prime concern. However, where faster recovery of motor function is required 
Ropivacaine is preferred choice. 
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1. Introduction 
Peripheral nerve plexus blocks play an important role in 

modern anesthesia as they yield adequate working 

conditions for surgery without any significant adverse  

 

 

effects.1 This technique is advantageous for upper limb 

elective orthopedic or reconstructive surgery, as well as 

in emergency surgeries. A big advantage of the nerve 
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blocks is a profound intraoperative analgesia, which 

extends into a reliable postoperative analgesia.2 

The regional nerve blocks are cost-effective and are 

without the complications of general anesthesia. There 

has been a great evolution of the technique used for 

performing brachial plexus block (BPB), starting from 

landmark technique to peripheral nerve stimulator (PNS) 

guided to ultrasound-guided (USG) technique. 

Landmark technique and PNS guided are easy, with 

short learning curve, but not as precise as USG guided 

technique. With the advent of technology nerve 

localization is commonly done by using peripheral nerve 

stimulator or under ultrasound guidance or both.3,4 

BPB is a technique from the 19th century, which has 

now become either adjuvant to general anesthesia (GA) 

or as a sole anesthesia modality. Almost complete block 

can be achieved especially mid arm to wrist, with 

possible sparing of intercostobrachial nerves. For 

emergency orthopedic surgeries BPB gives the best 

results for saving the limb of the patient. Peripheral 

nerve blocks can be used in patients with significant 

comorbidities without the added risks of GA.5-7 With the 

advent of USG imaging, vital structures in the 

supraclavicular region can be easily identified in real-

time along with optimum local anesthetic spread.8 

Ropivacaine and levobupivacaine are propyl 

homologues of bupivacaine. They have low lipid 

solubility, short elimination half time, higher plasma 

clearance, less affinity to cardiac tissues than the parent 

drug bupivacaine. Levobupivacaine is also a safe and 

effective local anesthetic drug for spinal and epidural 

anesthesia.9 

This prospective randomized study compared the 

difference between the sensory and motor block 

parameters with the use of levobupivacaine and 

ropivacaine in USG guided supraclavicular BPB in 

patients with fractures of forearm bones.  

2. Methodology 
After obtaining approval from Institutional Ethics 

Committee, this clinical study was carried out under 

CTRI registration No. CTRI/2019/04/018608, in our 

department of anesthesiology. 

The sample size was calculated by using formula [(Z×Z) 

α/2 (SD)×(SD) / E×E]10 which came about a total of 56 

patients. A written informed consent was obtained from 

all patients. Patients were randomized into two groups of 

28 patients each by sealed envelope technique. One 

group received 30 ml of 0.5% of levobupivacaine, while 

the other group received 30 ml of 0.5% of ropivacaine. 

Inclusion criteria were elective patients of ASA grade I 

& II, aged 18–65 y, and with BMI 18.5–22.9 kg/m2. 

Exclusion criteria 11 consisted of infection at the site of 

injection, any neuromuscular disorder, patients with pre-

existing cardiovascular or cerebrovascular disease, 

severely altered mental status, patients with COPD, and 

the patients in whom conversion to general anesthesia 

was necessary intra-operatively. 

 Complete history and physical examination, including 

the neurological examination of the upper limb for any 

nerve damage was done during pre-anesthesia visit. The 

patients were kept nil orally for 6 h before the procedure. 

An intradermal sensitivity test of the study drugs was 

performed. Inj. ondansetron 4 mg I.V was given 30 min 

before operation . Intravenous ringer lactate fluid was 

started with 20 G cannula. In the operating room 

monitors were attached (non-Invasive blood pressure, 

ECG, SpO2) and the patient was kept in supine position 

with the head turned opposite to the side to be operated. 

The arm was adducted. Ultrasound (M-Turbo, Sonosite, 

Inc., Bothwell, MO, USA) was used with high frequency 

linear probe (10-15 MHz) to locate subfascial cluster of 

supraclavicular brachial plexus.7 Skin preparation was 

done using povidone-iodine solution on the ipsilateral 

supraclavicular area. The transducer was positioned just 

superior to the clavicle in its midpoint, with a slight 

caudal tilt to visualize the cross-sectional image of 

subclavian artery, the nerve bundles appeared as 

hypoechoic oval structure just superior and posterior to 

the subclavian artery. Inj. lignocaine 1.5 ml was injected 

just lateral to the linear probe to avoid pain during the 

needle insertion. Under direct visualization, the local 

anesthetic was given in small increments as per the 

groups allocated after adequate aspiration. The sensory 

and motor blocks were checked every 5 min till 30 min 

or until the onset of the block. Then the blocks were 

recorded every 60 min. Pinprick method using a 22G 

hypodermic needle was used to assess the sensory block. 
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All the dermatomes corresponding to the 

ulnar, radial, median and 

musculocutaneous nerves were assessed 

for  

 the sensory block. No sensation was 

labelled as complete sensory block.8 

Sensory block was classified as; Grade 0 

= sharp pain, Grade 1 = analgesia, dull 

sensation and Grade 2 = anesthesia, no 

sensation. 

Assessment of motor function was done 

by modified Bromage Scale for the upper 

extremity.9 

Grade 1 motor block was recorded as 

onset of motor blockade and Grade 3 

block represented as achievement of peak 

motor block. Absence of sensory block 

till 30 min of administration of 

supraclavicular block was defined as block failure. 

Patients having failed block were given general 

anesthesia and excluded from the study. Hemodynamic 

parameters (heart rate, systolic, diastolic and mean blood 

pressures), respiratory rate and 

oxygen saturation were monitored 

during surgery. Visual analogue 

scale (VAS) was used to record 

duration of analgesia11 by 

recording every 5 min for the first 

30 min after administration of 

block followed by every hour till 

the score of 4 was achieved. 

Diclofenac sodium (75 mg) was 

ad ministered intramuscularly as 

rescue analgesia when VAS ≥ 4.  

Onset of sensory block till return 

of dull sensation to pinprick was 

defined as duration of sensory 

block and onset of motor block till 

appearance of first movement 

fingers was taken as duration of 

motor blockade.12 Any episode of 

hypotension, bradycardia, 

respiratory distress and pruritus 

during administration of block or 

surgery were recorded and treated 

as appropriate.  

Statistical analysis:  The data of 

56 patients were taken and two 

groups consisted of at least 28 

patients with an α error = 0.05, 

power = 80%. The student’s t-test 

was used for comparing the mean 

values of the continuous variables 

between the two groups. The chi-square test was applied 

for comparing the categorical variables, such as gender, 

adverse events between the two groups. SPSS software 

version 25.0 (SPSS Inc, Chicago, IL, USA) was used to 

perform all statistical analysis. A p < 0.05 was 
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considered as significant. The study was conducted 

based on the null hypothesis that there was no significant 

difference between the two drugs used on the basis of 

sensory and motor block parameters. 

3. Results  
We compared efficacy of ropivacaine and 

levobupivacaine in 56 patients who underwent upper 

limb orthopedic surgeries under USG guided 

supraclavicular BPB. CONSORT diagram of the study 

is shown in Figure 1. 

 The demographic profile of the patient’s age, sex, ASA 

grade were comparable in both groups (Table 1). The 

onset of mean sensory and motor blockade was 

significantly rapid in group levobupivacaine compared 

to ropivacaine group (Table 2). Distribution of both 

mean sensory and motor blockage with respect to time 

was analyzed. (Table 3 and 4). Duration of pain free 

analgesic time was higher more among levobupivacaine 

against ropivacaine (Table 2).  

 Hemodynamic variables were comparable in both of the 

groups. Comparative readings of systolic blood pressure 

are shown in Figure 2, comparative mean blood pressure 

in Figure 3, comparative diastolic blood pressure in 

Figure 4 and comparative heart rates are shown in Figure 

5.  

The mean VAS scores at different time intervals are 

depicted in Figure 6. 

There was no significant difference in mean respiratory 

rate and mean oxygen saturation in both of the groups.  

No complications were reported in the groups. All 

blocks were performed successfully. 

4. Discussion 
Regional nerve and nerve plexus blocks, performed with 

the ultrasound technology, either alone or combined 

with other anesthesia techniques, are the standard for the 

regional surgeries.13 BPBs can be ad ministered via three 

approaches; interscalene groove, supraclavicular, 

infraclavicular and axillary. 14 Progress in ultrasound 

machines have led the perioperative physicians to use 

supraclavicular approach more often due to the ability to 

visualize the pleura in real-time.15 The brachial plexus 
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surrounds posterior and superficial to the subclavian  

artery. The utilization of ultrasound for regional 

anesthetic technique gives a visual arrangement of 

tissues such as lung surface and arteries with directly 

depicting the local spread of the local anesthetic.16 

Benefits for regional anesthesia include excellent 

perioperative analgesia, avoidance of opioid-related side 

effects, decreased recovery time and short hospital stay. 

The choice of local anesthetic agent, dose, volume, 

concentration and the use of adjuncts, govern the onset, 

extent, quality and duration of anesthesia. Ropivacaine 

and levobupivacaine being less lipophilic generally 

block only the small A-delta and C conduction fibers 

responsible for sensory block and large myelinated A-α 

fibers are usually spared, thus reporting lesser motor 

block than bupivacaine. Thfis property of these 

enantiomers makes them less efficacious in joining the 

cardiac sodium channels thus rendering them less 

cardiotoxic too. 16- 18  

Contrary to our findings, Garg et al.16 reported 

comparable results between the two groups. The 

statistically significant difference in onset of the 

blockade in sensory and motor was observed being faster 

in levobupivacaine group. Similar results were observed 

by Kulkarni et al.1 and Mageswaran and Choy.19 

Similarly in a study Deshpande et al. found that the onset 

of sensory and motor block was statistically significantly 

earlier with levobupivacaine 0.5%.20 The duration of 

sensory, motor block and postoperative analgesia was 

prolonged with 0.5% levobupivacaine as compare to the 

analgesic effect of 0.5% ropivacaine.21 Garg et al.16 

recorded a comparable onset time for sensory as well as 

motor blockade in both groups; which was supported by 

the findings of Casati et al. and Liisanantti et al.22, 23 

These findings are coincidental with our study with 

levobupivacaine and ropivacaine (p = 0.045 and p = 

0.048 respectively). The onset time was quicker in the 

current study compared to other studies because the 

drugs were deposited precisely near the target nerves 

under ultrasound guidance. An opposite trend in the 

studies of Mankad et al. and Gonzalez et al. was seen as 

they found a faster onset  of sensory and motor blockade 

for ropivacaine than levobupivacaine which was 

statistically significant, because most anesthetic agents 

block C fibers at the same rate but A fiber blockade 

depends on the chemical properties of the drug and also 

the difference in the anatomical location of the blocks 

and the technique used.14, 24 Some researcher found that 

ropivacaine produced rapid sensory block than 

levobupivacaine (p < 0.05), and a rapid motor.14, 15  
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In our study, the mean VAS score at 15 min was 

significantly higher in levobupivacaine compared to 

ropivacaine (p = 0.001). Kulkarni et al. however, stated 

that the VAS was less with levobupivacaine which was 

found to be statistically significant especially from 8th h 

onwards. Various researchers have reported variable 

results about VAS score by both drugs. 13, 16, 24  

In one study, the duration of analgesia was noted to be 

more in levobupivacaine compared to ropivacaine, but 

another study found no significant difference in post-

operative pain scores when ropivacaine and 

levobupivacaine. 22, 23, 25 In contrast to these a study 

conducted by Gonzalez-Suarez et al. noted that the 

duration of analgesia was prolonged with ropivacaine) 

than with levobupivacaine, which was contrary to the 

result of our study. 24 

Hemodynamically there were no significant 

observations in the study. All the parameters were found 

to be statistically equivalent. Similar findings were 

found in studies performed by Kulkarni et al. during 

postoperative period. Deshpande et al. and found 

comparable parameters in both groups throughout the 

surgery.20 Similar findings were observed by Fusun et al. 

in their study. 26 

In our study, there was no unsuccessful block. No 

complications were reported. Other researchers also 

reported no significant incidence of complications in 

either group.14, 25  

5. Limitations  
USG has a learning curve and the plasma concentrations 

of the drugs could not be measured.  

6. Conclusion 
The onset of sensory and motor block with an equivalent 

dose of ropivacaine and levobupivacaine are equivalent, 

however, ropivacaine offers an advantage where early 

recovery of motor function is desired in the 

postoperative period. Levobupivacaine can be a better 

choice when postoperative analgesia is the prime 

concern as compared to early return of motor activity as 

duration of analgesia is significantly prolonged 

postoperatively.  
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