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Brachial Plexus Block in Terms of Block Characteristics – A
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Background: Peripheral nerve block holds an important place in regional anesthesia. Application of ultrasound guidance in nerve blocks had
increased success rate and minimize chances of complications. Ropivacaine, newer local anesthetic with wider safety margin, is widely used
now a days in peripheral nerve blocks. Aim of our study is to compare two different concentrations of ropivacaine (0.5% and 0.75%) in
axillary brachial plexus block in terms of block characteristics. Subjects and Methods: A prospective randomized study was carried out in
total of 60 patients, all of them given ultrasound guided axillary brachial plexus block. All patients were randomized into group A (0.5%
ropivacaine, 25 ml) and group B(0.75% ropivacaine, 25 ml). Succes rate, onset/ duration of sensory and motor block, duration of postoperative
analgesia and complications if any were noted. Results: Both groups were comparable in terms of demographic characterics. There was no
significant difference in onset and duration of sensory and motor block, duration of analgesia and patient satisfaction for both groups.
Conclusion: 0.5 % ropivacaine and 0.75% ropivacaine, both are safe and effective in axillary brachial plexus block with no added advantage
of 0.75 % ropivacaine over 0.5% ropivacaine.
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Introduction
Peripheral nerve blocks are important part of regional
anesthesia techniques. Peripheral nerve block is injection of
local anesthetic solution around nerve bundle resulting in
analgesia and loss of sensory and motor function supplied by
it.[1] Advantage includes intra-operative hemodynamic
stability, minimize postoperative pain and nausea/vomiting,
reduce opioid requirements and hasten recovery.[2,3] With
help of nerve blocks, airway instrumentation associated with
general anesthesia can be avoided in high risk patients.
Ultrasound assistance had made peripheral nerve blocks an
optimal tool in anesthetic management.
Axillary brachial plexus block is commonly used in forearm
fracture surgeries due to its easy accesibility and relative
safety.[4] Surgical conditions and patient satisfaction are
nearly comparable to that of general anesthesia. Ultrasound
assistance provide real time imaging and local anesthetic
distribution during block.5] USG guided axillary brachial
plexus block has increased success rate, fewer chances of
complications and favourable postoperative pain score.[6]
Various types of local anesthetics are used in peripheral
nerve blocks depending on type and duration of surgeries and
patient profiles. Ropivacaine, a newer amide local anesthetic

is widely used in peripheral nerve block now-a-days. It
provide advantage of differential blockage and long duration
of pain relief.[7,8] Ropivacaine has favourable patient safety
profile compared to bupivacaine. Ropivacaine is less
lipophilic so relatively lesser motor blockade.[8]
Aim of our study was to compare efficacy and safety of two
different concentration of ropivacaine in axillary brachial
plexus block in terms of onset and duration of sensory-motor
blockade, hemodynamic changes and patient satisfaction.

subjects and Methods
A prospective randomized double blind comparative study
was carried out on total of 60 patients in our institute from
Nov 2018 to Feb 2019.Patients of either gender, aged 30-50
years with ASA grade 1 or 2, posted for elective forearm
fracture surgeries were included in our study.
Exclusion criteria
•
Emergency surgeries / open grade fracture
•
ASA grade 3 or 4
•
Allergy to local anesthetics
•
Bleeding disorders
•
Local site infection
•
Severe systemic disease
All patients included in our study were randomized in with
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sealed envelope technique. They were allocated into two
study groups and had received drug according to study
group. We had used fixed volume of 25 ml ropivacaine in
this study.
Group A - 0.5% Ropivacaine, total volume 25 ml (max dose
3 mg/kg)
Group B - 0.75% Ropivacaine, total volume 25 ml (max
dose 3 mg/kg)
A meticulous preoperative examination was done for all
patients in both study groups. Informed consent was taken
from every patient. All patients were explained about
procedure of USG guided axillary brachial plexus block.
Baseline monitors (NIBP, pulse oxymetry and ecg) were
applied and vitals were noted. All patients received
premedication with inj. midazolam1 mg. Axillary block was
performed using Ultrasound guidance and study drug given
aiming to block all nerves with intermittant negative
aspiration for blood. Maximum volume used in block was
calculated according to weight of patient and was noted.
Time for onset of sensory block and motor block were
recorded every 5 min till 30 min.
Sensory block grading
Score
0
1
2

No block or normal sensation
Analgesia or deceased sensation
Anesthesia or no sensation

Motor block grading
Score
0
1
2

No block or full flexion extension movements of elbow wrist
fingers
Paresis or movements of fingers only
Paralysis or complete absence of movements

Patients were graded as successful block, partial blocks and
failure at 30 min post-injection.
Successful block- onset and peak effect of sensory and motor
blockage in surgical area
Partial block- onset was there but not reaching to peak
effects requiring supplemental injection
Failure – no onset of sensory and motor blockage in surgical
area requiring general anesthesia
Intraoperative vitals were recorded every 5 min from block
injection till 30 min and then every 15 min till end of
surgery. Total duration of sensory block and motor block
were also recorded. Patients were observed for postoperative pain for 1 hourly for first 6 hrs and then 2 hrly till
12 hours. Severity of post-operative pain was graded on 0-10
point VAS score.(0 no pain,10 worst pain).When VAS score
was > 4 at any time, injection diclofenac sodium 75 mg was
given i.m. as rescue analgesic. Time taken for first rescue
analgesic was also noted. Complications and side effects
(nausea, vomiting, local anesthetic toxicity, hypersensitivity
and hematoma) if any were recorded during intra-operative
and post-operative period. Patient satisfaction score (0 - 4)
was also recorded (0 -not satisfied at all, 4- very satisfied).
All data of both study groups were collected and analysed
with SPSS 17 software. Statistical methods (chi square
test,student’s t test and z test) were used to measure level of
significance. A value for level of significance was set at p
<0.05.

Results
All 60 patients were studied statistically in respect to
demographic
variables
hemodynamic
parameters,
onset/duration of sensory and motor block, time for first
rescue analgesic and side effects.
Table 1: Demographic variables
Age (yrs)
Sex (M/F)
Weight (kg)
ASA I / II
Duration of
surgery(min)

Group A

Group B

P value

40.83 ±5.05
18/12
67.46± 4.80
22/8
76.36± 9.09

40.36± 4.82
20/10
66.03 ±4.23
26/4
80.1 ±9.43

0.87
0.42
0.22
0.20
0.12

Table 2: Success rate of block (p >0.05)
Successful
Partial block
Failure

Group A (n=30)

Group B (n=30)

29
1
0

30
0
0

There was no significant difference in all patients of both
study groups in demographic characteristics, ASA grading
and duration of surgery. Both groups were comparable in this
regards (p value >0.05).
There was no significant difference in failure rate in both
groups (p value = 0.34).Only one patient in group A had
partial effect requiring supplemental injection.
Table 3: Onset of sensory and motor block
Onset of sensory
block(min)
Onset of motor
block(min)

Group A

Group B

P value

7.40 ± 2.07

6.73 ± 1.52

0.15

14.80 ± 2.78

14.33 ± 2.20

0.47

Table 4: Duration of sensory block, motor block and analgesia
Duration of sensory
block(min)
Duration of
motor block(min)
Duration of
analgesia(min)

Group A

Group B

P value

552.33 ± 77.57

569.66 ±
70.29
519.86 ± 71.94

0.36

610.67 ±
60.48

0.08

513.20 ±
73.13
585.67 ±
50.87

0.72

Table 5: Hemodynamic parameters
Systolic BP

Diastolic BP

Pulse rate

Baseline
After Block
(0 min)
Post-op(0
min)
Baseline
After Block
(0 min)
Post-op(0
min)
Baseline
After Block
(0 min)
Post-op(0
min)

Group A

Group B

P value

118.46
±16.23
119.56±
15.45
118.34
±15.89
82.56 ±8.45
84.36 ±7.89

120.13
±14.35
121.45
±15.23
121.56
±15.78
83.67 ±7.86
84.87 ±7.87

>0.05

84.48 ±7.42

84.56 ±7.89

78.56 ±9.56
79.76 ±9.12

79.67 ±8.87
80.65 ±9.34

79.34 ±8.45

78.45± 9.45

>0.05

>0.05

There was no significant difference in onset of sensory and
motor block in both study groups (p value > 0.05).Both study
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groups were also comparable in regards to duration of
sensory and motor block, difference is not statistically
significant. Duration of analgesia and hence time for first
rescue analgesic (VAS score > 4) was slightly more in group
B than group A with no significance difference (p value
>0.05).
There was no significant difference in hemodynamic
variables in all patients during study period. Both groups
were comparable in terms of systolic BP, diastolic BP and
pulse rate preoperatively, immediately after block and
postoperative period (p value > 0.05). There was slight
increase in blood pressure and pulse rate after block in both
study groups, difference was not statistically significant.
No patients in both study groups had any complication and
side effects intraoperatively or postoperatively. Patient
satisfaction score at postoperative (0 min) period was
comparable in both study groups. Mean score was 3.20 ±
0.45 in group A and 3.12 ± 0.78 in group B.

Discussion
Regional anesthesia is important adjuvant and/or alternative
to general anesthesia in various orthopedic surgeries9.
Peripheral nerve blocks are useful in providing optimal
intraoperative surgical anesthesia and postoperative pain
control. Success of any nerve block depends upon
cooperation of patient and skillful application of anesthetic
knowledge. Peripheral nerve blocks provide sensory, motor
and autonomic block with resultant less postoperative tissue
edema and pain.[1,10] Main advantage of peripheral nerve
blocks is better postoperative pain control with resultant
early recovery.[3] Axillay brachial plexus block provide safe,
effective and acceptable anesthesia for forearm orthopedic
surgeries.
Various local anesthetics were used since long in peripheral
nerve blocks. Recently ropivacaine is gaining much
importance in various peripheral nerve blocks. Ropivacaine
is newer long acting local anesthetic that is structurally
related to bupivacaine8. Ropivacine is less lipophilic than
bupivacaine accounting lesser cardiac and CNS toxicity.[8,11]
Ropivacaine has advantage of greater sensory motor
differentiation. We had used ropivacaine in our study as a
choice of local anesthetics. Gaurav et al8 also found that
effects on peripheral nerve block were nearly comparable for
ropivacaine and bupivacaine. Singely et al,[11] also found that
ropivacaine was atleast as effective as bupivacaine in terms
of block characyerisctis. Ropivacaine may have some
advantage in terms of onset and duration of block but this
remains controversial.
Various concentrations of ropivacaine can be used in
peripheral nerve block. It depends on type of surgery and site
of administration. Commonly used concentrations in brachial
plexus block are 0.375%, 0.5%, 0.75% for anesthesia and
0.2% for analgesia.[8] We had used 0.5 % and 0.75%
concentration of ropivacaine in our study. Both were found
to be effective in providing anesthesia forearm. Hofmann et
al and Liisanantti O et al reavealed their study that effects 0.5
% and 0.75% ropivacaine were comparable to that of 0.5 %
bupivacaine in brachial plexus block.[12,13] Usha et al,[10]
demonstrated in their study efficacy of 0.5 % ropivacaine in

brachial plexus block with or without clonidine. Cappelleri et
al,[14] had revealed in their study that efficacy of 0.75%
ropivacaine with or without fentanyl for brachial plexus
block. So concentrations of ropivacaine (0.5% and 0.75%),
we had used in our study were exceptionally rational.
We had used fixed dose ropivacaine in axillary brachial
plexus block. The volume was set at 25 ml in both study
groups. Liao et al,[15] revealed in their study that the median
effective volume for usg guided brachial plexus block was
23.6 ml(95% confidence interval,21.3 – 26.2 ml),which was
comparable with our study.
Ropivacaine can be used in dose of 3 mg/kg max.[16] We had
also used ropivacaine upto max limit of 3 mg/kg.
Ultrasound guidance in peripheral nerve block has gaining
popularity now- a-days. Ultrasound offer several advantage
in dealing with anatomic variation, reduce local anesthetic
dose, improve quality of block and minimize side effects. In
our study, usg guided axillary block had success rate of
96.66%.a study done by Site BD et al demonstrate that usg
guided nerve blocks had success rate of 93.6% which also
correlate with our study. Study done by Qin et al,[18] also
revealed that success rate with usg in axillay block was
around 90%. We founded that no patients in both study
groups had complication or side effects related to procedure
or local anesthetics( intra-arterial injection, intra-neural
injection, nausea, vomiting, hypotension, allergic reactions
or neurological/cardiac toxicity).This was may be due to use
of ultrasound and careful selection of ropivacaine dose.
Neena et al,[5] also stated that ropivacaine had wider safety
margin and use ultrasound had made minimal chance of
complications and side effects. Dae et al,[6] also demonstrated
in their study that use of ultrasound in brachial plexus block
had higher success rate and minimal chances of
complications. These findings were in correlation with our
observations.
In our study, we noted that onset of sensory block was 7.40 ±
2.07 min and onset of motor block was 14.80 ± 2.78 min for
group A patients (0.5 % roipvacaine). We also noted that
duration of sensory block was 552.33 ± 77.57 min and
duration of motor block was 513.20 ± 73.13 min for group A
patients(0.5 % roipvacaine). Mcglade et al,[19] demonstrated
in their study that 0.5 % ropivacaine in axillary block had
median onset time of 10-20 min and median duration 5.3 –
8.7 hr which were in correlation with our findings.
We noted that first rescue analgesic in group A Patients had
585.67 ± 50.87 min, which were in correlation with finding
of Kumar S et al,[20] who revealed that 0.5 % ropivacaine in
brachial plexus block had first rescue analgesic requirement
at 557 ± 58.99 min.
In our study, we noted that onset of sensory block was 6.73 ±
1.52 min and onset of motor block was14.33 ± 2.20 min for
group B patients(0.75% ropivacaine). Patil et al,[7] also
revealed in their study 0.75 ropivacaine had onset time 4.84
± 0.65 and 10.8 ± 50.79 which were comparable to our
findings. We also noted that duration of sensory block was
569.66 ± 70.29 min and duration of motor block was 519.86
± 71.94 min for group B patients (0.75 % roipvacaine),
findings were comparable with various studies.
We noted that first rescue analgesic in group B Patients had
610.67 ± 60.48 min ,which were in correalation with finding
of Capellgiri S et al,[14] who revealed that 0.75 % ropivacaine
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in brachial plexus block had first recsue analgesic
requirement at 9.1-13 Hr(25th – 75th percentile). Patil et al,[7]
also revealed that duration of analgesia for 0.75 ropivacaine
in axillary block was 613.10 ± 51.79 min.
There were no significant changes in hemodynamic
parameters throughout study period in both groups (p value
>0.05). In our study, both groups were comparable in terms
of onset/duration of sensory and motor block, time for first
rescue analgesic and patient satisfaction (p value > 0.05).
Bertini L et al,[21] also demonstrated in their study that no
significant differences were found in two different
concentrations of ropivacaine (0.5 % and 0.75%) in axillary
brachial plexus block in regard to block characteristics.
Limitations
There were certain limitations of our study. We had used
fixed volume dose of roipvacaine indepedant of body
weights. It may affect results and findings. We had also
limited dose of ropivacaine upto 3 mg/kg, so patients with
low weight or very high weight were excluded from our
study. We had usg guided axillary plexus block and through
knowledge of usg anatomy and experience may affect results
of study. Hence data and results obtained in our study should
be interpreted accordingly.

Conclusion
We can conclude from our study that 0.5% ropivacaine and
0.75% ropivacaine, both are effective and safe in axillary
brachial plexus block in regards to block characteristics,
postoperative analgesia and patient satisfaction. 0.75 %
ropivacaine does not offer any additional advantage over
0.5% ropivacaine in axillary brachial plexus block.
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