Original Research Article DOT: 10.18231/2394-4994.2017.0088

Comparison of Efficacy and Safety of 0.5% Bupivacaine and 0.5% Ropivacaine for
Combined Femoral Nerve Block and Sciatic Nerve Block (Anterior Approach): A
randomized controlled trial

G. Dilish!*, P. Aravind Kumar?, J. Radhika®

123Assistant Professor, Dept. of Anaesthesiology, GMKMC, Salem, Tamil Nadu

*Corresponding Author:
Email: drdilish@yahoo.co.in

Abstract

Introduction: Regional blocks are increasingly the preferred for a wide range of lower limb surgical procedures over spinal and

epidural anesthesia. Various local anesthetic agents in different concentrations have been used for combined femoral and sciatic

nerve block. But the existing evidence is inconclusive on the ideal anesthetic agent and its concentration. The available evidence

on relative merits of different anesthetic agents in Indian Population is even limited.

Objectives: To compare the safety, efficacy and hemodynamic parameters of 0.5% Bupivacaine and 0.5% Ropivacaine during

combined femoral and sciatic nerve block.

Materials and Method: The study was a randomized double-blind controlled trial of 36 subjects, randomly assigned to 0.5%

Bupivacaine and 0.5% Ropivacaine groups. Subjects between 18 to 60 years belonging to ASA grade | and Il, posted for various

below knee lower limb procedure were included. Time is taken for onset of sensory and motor block, duration of sensory and

motor block was compared across the study groups using independent sample t-test. The occurrence of complications and

hemodynamic parameters also were compared.

Results: In the current study, no statistically significant difference was observed in the time taken for onset of sensory block in

either femoral nerve (13.39 and 13.69 minutes in Bupivacaine and Ropivacaine groups respectively, p value 0.39) or sciatic nerve

(17.19 and 17.14 minutes, p value 0.89) The motor blockade took 21.28 and 21.64 minutes respectively in both the study groups

(P value 0.53). In the current study, the duration of sensory block was slightly longer in Bupivacaine group, as compared to

Ropivacaine group (933.67Vs 924.22, p value 0.19), but this difference was statistically not significant. The duration of motor

block was significantly longer in Bupivacaine group (243.78 Vs 189.11, p value 0.001), as compared to Ropivacaine group. None

of the study subjects in both the groups have reported any complications. There were no significant differences in hemodynamic

parameters across the groups.

Conclusions

1. Both sensory and Motor block onset time were similar with 0.5% Bupivacaine and Ropivacaine in combined femoral and
sciatic nerve block. The duration of sensory block also was comparable across the two groups

2. Bupivacaine had comparatively longer duration of motor block, as compared to Ropivacaine group

3. There were no clinically or statistically significant differences in hemodynamic parameters
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Introduction

Regional blocks are increasingly the preferred for a
wide range of lower limb surgical procedures over
spinal and epidural anesthesia.*? Combined Femoral
and Sciatic nerve block is one of the blocks most
commonly used method regionally for lower limb
surgeries involving knee and below knee. The efficacy
and safety of this method had been well established.®>

Various local anesthetic agents in different
concentrations have been used for combined femoral
and sciatic nerve block.619 Considering the large
volumes of local anesthetic medication required, high
potential for development of various complications
resulting from systemic absorption of the drug is a
major concern.®% Hence, local anesthetic compounds
or dilutions with lesser potential for development of
these systemic complications and achieve comparative
levels of sensory and motor blockade are preferred over
their counterparts.®

Bupivacaine has been one of the most commonly
used compounds in regional blocks and is reported to

provide long lasting analgesia.®? But, the reported
potential for development of cardiac and neurological
complications, due to accidental intravenous injection is
also very high with Bupivacaine.(*>9 Newer amide
group of local anesthetic agents, more notably
Ropivacaine is documented to have comparable levels
and duration of analgesia, with more favorable sensory
motor blockade profile, as compared to Bupivacaine.*¢-
20) The reported incidence of systemic complications is
also lesser with Ropivacaine.?*?® The available
evidence on relative merits of these anesthetic agents in
Indian Population is limited.?*

Objectives

1. To compare the efficacy and safety of 0.5%
Bupivacaine and 0.5% Ropivacaine for combined
femoral and sciatic nerve block (anterior approach)
in patients undergoing lower limb knee and below
knee orthopedic procedures.

2. To compare the hemodynamic changes and
complications of 0.5% Bupivacaine and 0.5%
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Ropivacaine for combined femoral and sciatic nerve
block (anterior approach) in patients undergoing
lower limb knee and below knee orthopedic
procedures.

Materials and Method
The current study a double-blinded randomized
controlled trial carried out in Government hospital,
Mohan Kumaramangalam Medical College, Salem,
which has a tertiary level orthopedic center. The study
was conducted between May 2015 to April 2016. The
study population included all the subjects posted for lower
limb knee and below knee orthopedic procedures during
the study period, who required combined femoral and
sciatic nerve block through an anterior approach. The
subjects were randomized to one of the two intervention
groups. Group A was administered with 0.5%
Bupivacaine and group B were administered with 0.5%
Ropivacaine.
Inclusion criteria:
o  Assessed patients of ASA physical status | & I1
o Normal biochemical and hematological parameters
e Age group between 18-60 years
e No known neurological deficit
e No local sepsis
e Informed written consent
e  The weight of the patient more than 70 kg (because
35 ml of local anesthetic solution was used for
blocking the nerves).
Exclusion criteria:
Technical failure
Patient not willing
Neurological disorders/deformity of spine
History of allergy to local anesthetics
o  Bleeding diathesis
Sample size: Assuming the mean duration of sensory
block as 17 and 13 hours respectively in 0.5%
bupivacaine and Ropivacaine group respectively, with a
common standard deviation of 3, as per study by
Greengrass, R. A., et al. 90% power of study and 5%
alpha error, the required sample size calculated was 13
subjects. To account for an attrition rate of 10%, it was
decided to include not less than 15 subjects in each of
the study groups. (As per the formula by Kirkwood
1988). (Reference)
Randomization method: Initially randomization
sequence was decided upon as 0.5% bupivacaine for
even numbers and 0.5% Ropivacaine for base numbers.
The randomization sequence was generated by random
number table from a standard statistical textbook.?>
Allocation Concealment: Sequentially Numbered,
Opaque Sealed Envelopes (SNOSE) method as
described by Doig, G.S et al have been used for
allocation concealment in the study.®® The allocated
intervention sequence was kept in individual, serially
numbered sealed opaque covers and was kept under the
custody of a senior faculty of the department but not

involved in the study or patient care. The cardboard
with the intervention sequence was covered with a
silver foil to prevent the visibility. Each time when the
participant was recruited the opaque cover was opened
and the intervention was communicated to the
investigator.

Blinding: Considering the nature of the intervention,
researcher blinding could not be achieved. Participant
and the statistician analyzing the data were blinded to
the intervention.

Study procedure: The procedure was explained to
patients and informed written consent was obtained. All
the patients were pre medicated orally with Tab.
Diazepam 10mg 2hrs before surgery and Inj.
Midazolam 2mg iv before the procedure. Following
this, Femoral nerve block was given using 15ml of local
anesthetic solution. For femoral nerve block, three
essential landmarks anterior superior iliac spine, pubic
tubercle and femoral artery were identified. A 2 inch
22 Gauge short bevelled Teflon coated nerve stimulator
needle with stimulator attached is inserted to elicit the
response to nerve stimulation. The site of puncture for
entry is approximately 1.5cm below the inguinal
ligament and 1.5cm lateral to femoral entry. The needle
is advanced slowly at an angle of 45 degrees to skin,
parallel to the femoral artery in a craniodorsal direction.
Visible or palpable movement of patella given at 0.2 to
0.4 mA was looked for. Precaution to avoid arterial and
venous puncture were taken.

Sciatic nerve block was given by the anterior
approach of Beck using 20ml of local anaesthetic
solution. A standard 15 cm 20 G Short bevel insulated
nerve stimulating needle is advanced in the direction of
the shaft of the femur. After bony contact, the needle
was withdrawn and redirected medially and advanced
beyond the shaft of the femur to elicit dorsiflexion or
plantar flexion of the foot. After the initial stimulation
of the sciatic nerve is obtained, the stimulating current
is gradually decreased until twitches are seen at 0.2 to
0.4 mA. The assessment was done every minute for
first 20 minutes and then every 5 minutes thereafter for
sensory and motor blockade. The onset of sensory
blockade was noted by testing for pinprick sensation.
The degree of motor blockade was assessed by
Bromage scale. The degree of pain during surgery was
assessed with a 3-point Verbal rating scale score
(VRS). Vital signs were monitored. Postoperatively, all
the patients were followed up until complete recovery
of sensory and motor function of the limb was regained.
Ethical issues: The study was approved by the
Institutional Human Ethics Committee. Informed
written consent was obtained from all the study
participants. Confidentiality of the study participants
was maintained throughout the study.

Statistical methods: Time taken for onset of sensory
and motor blockade was considered as primary
outcome measures. Duration of sensory and motor
blockade was considered as secondary outcome
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parameters. Hemodynamic parameters like heart rate,
mean arterial pressure etc. were considered as other
outcome parameters. Type of drug used for anesthesia
was the primary explanatory variable. Both the study
groups were compared with respect to all the baseline
parameters. The quantitative outcome parameters were
compared using mean and standard deviations,

Results

categorical parameters were compared by cross
tabulation and comparison of proportions. Independent
sample t-test and chi-square test were used to test the
statistical significance of the associations respectively.
P wvalue < 0.05 was considered as statistically
significant. IBM SPSS version 21 was sued for
statistical analysis.

Table 1: Comparison of baseline parameters across both study groups

Parameter Bupivacaine Ropivacaine P value
(Mean £SD) (Mean £SD)
Age in Years 41.72 +8.288 40.44 +9.269 0.67
Weight in Kg 74,94 +3.24 74.78 + 3.50 0.89
Baseline heart rate 79.61 + 4.258 79.22 £5.242 0.80
Mean arterial Pressure 96.17 + 4.706 95.39 + 3.987 0.59
Duration of surgery 70.00 £11.412 69.39 +11.521 0.87

A total of 36 subjects were randomly allocated 18 subjects each to 0.5% Bupivacaine and 0.5% Ropivacaine
groups. The mean age of the study participants was 41.72 + 8.288 and 40.44 £ 9.269 in Bupivacaine and Ropivacaine
groups respectively. The mean weight, baseline heart rate, baseline mean arterial pressure were comparable across the
study groups. The mean duration of surgery was 70.00 £11.412 minutes and 69.39 £11.521 in Bupivacaine and

Ropivacaine groups respectively (P value 0.87). (Table 1)

Table 2: Comparison of onset of anesthesia across the study groups

Parameter Bupivacaine Ropivacaine P value
(Mean +SD) (Mean + SD)
Onset of sensory block in Femoral nerve 13.39+1.33 13.69 + 0.62 0.39
Onset of sensory block in Sciatic nerve 17.19+1.29 1714 +1.23 0.89
Onset of motor blockade 21.28 +1.574 21.64 +1.805 0.53

The mean time taken for onset of sensory block in femoral nerve was 13.39 seconds in Bupivacaine group and
13.69 seconds in Ropivacaine group. The difference in the sensory block onset time in femoral nerve was
statistically not significant (P value 0.39). In the Sciatic nerve, the sensory block onset time was 17.19 and 17.14
minutes in the two study groups respectively, with no statistically significant difference. The motor blockade took
21.28 and 21.64 minutes respectively in both the study groups (P value 0.53). (Table 2)

Table 3: Comparison of duration of anesthesia across the study groups

Parameter Bupivacaine Ropivacaine P value
(Mean = SD) (Mean £SD)

Duration of sensory block 933.67 £21.774 924.22 + 0.587 0.19

Duration of motor block 243.78 £ 9.564 189.11 + 9.887 0.001
The duration of sensory block was longer in Heart Rate Bupivacaine Ropivacaine
Bupivacaine group (933.67+ 21.774), as compared to (Mean + SD) (Mean +SD)
Ropivacaine group (924.22 + 0.587), but this difference 0 minutes 86.28 + 6.04 84.11+6.42
was statistically not significant (P value 0.19). The 5 minutes 85.44 + 5,56 83.61+6.15
duration of motor block was significantly longer in 10 minutes 84.72 +7.13 82.78 + 6.27
Bupivacaine group (243.78 + 9.564), as compared to 15 minutes 84.67 +5.89 83.17 £ 5.63
Ropivacaine (189.11 + 9.88) group (P value 0.001). 30 minutes 8550 + 587 8422 +7.18
(Table 3) N _ 45 minutes 86.33 % 6.23 83.61%5.74
None of the participants in both the study groups 60 minutes 8511 + 6.30 84.44 + 6.19
have reported any complications. 75 minutes 8544580 | 83.17%6.71
) . . 90 minutes 85.17 £ 4.66 85.11 £ 6.32
Table 4: Trend diagram comparing heart rate 105 minutes 8517 +4.06 8461+ 655
across the two study groups 120 minutes 8556494 | 8444541
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150 minutes 85.89 +5.26 84.78 + 6.43
180 minutes 84.56 +7.23 83.22 +5.99
The heart rate was constantly higher in

Bupivacaine group, as compared to Ropivacaine group.
But the difference in heart rate was very minimal
(ranging from O to 4 beats per minute) and can be
considered clinically non-significant. (Table 4)

Table 5: Trend diagram comparing Mean Arterial
pressure across the two study groups

MAP Bupivacaine Ropivacaine
(Mean = SD) (Mean +SD)

0 minutes 98.67 +5.83 97.89+6.12
5 minutes 96.39 + 7.44 95.94 + 6.59
10 minutes 95.89 +4.81 94.44 +7.07
15 minutes 95.89 +5.96 94.33 +6.52
30 minutes 98.00 +5.52 96.61 + 6.25
45 minutes 98.22 +5.31 97.44 +5.87
60 minutes 98.94 + 4.22 98.83+5.74
75 minutes 99.78 +5.00 98.61 +5.95
90 minutes 97.72 +4.99 98.28 +5.57
105 minutes 98.67 +4.95 98.44 + 552
120 minutes 99.11+452 99.44 +5.49
150 minutes 97.89 +6.43 97.94 +5.08
180 minutes 96.06 +5.99 94.78 + 6.80

The mean arterial pressure was comparable across
the study groups at various points of time after the
administration of the drug, with very minimal
differences. (Table 5)

Discussion

Even though peripheral nerve blocks have gained
wider popularity for a wide range of infra-umbilical
surgeries in recent times, controversies still exist
regarding the choice of anesthetic medication, their
combination and ideal concentration.:? The balance of
existing evidence does not clearly recommend any one
particular compound over the others. Hence many
authors have highlighted the need for more randomized
controlled trials on the subject, to strengthen the
existing evidence. The studies from developing
countries, including India are even sparser.¥

In the current study, no statistically significant
difference was observed in the time taken for onset of
sensory block in either femoral nerve (13.39 and 13.69
minutes in Bupivacaine and Ropivacaine groups
respectively, p value 0.39) or sciatic nerve (17.19 and
17.14 minutes, p value 0.89) The motor blockade took
21.28 and 21.64 minutes respectively in both the study
groups (P value 0.53). In the current study, the duration
of sensory block was slightly longer in Bupivacaine
group, as compared to Ropivacaine group (933.67Vs
924.22, p value 0.19), but this difference was statistically
not significant. The duration of motor block was
significantly longer in Bupivacaine group (243.78 Vs

189.11, p value 0.001), as compared to Ropivacaine
group.

Beaulieu, P., et al.?”) had reported findings similar
to current study with no difference in block onset, but
early recovery with Ropivacaine, when compared to
Bupivacaine. Casati, A., et al.?® have reported a mean
sensory block onset time of 30 min (5-60 min) with
levobupivacaine and 15 min (5-60 min) with
ropivacaine (P = 0.63), but no differences in the block
recovery time in sciatic nerve block. Cuvillon, P., et
al.,® who have compared bupivacaine with ropivacaine
(plus epinephrine) and their equal volume mixtures
with lidocaine have reported mixtures of long-acting
local anaesthetics with lidocaine induced faster onset
blocks of decreased duration. But the study could not
provide conclusion regarding safety benefit, but opined
that “decreased concentration of long-acting local
anaesthetic may be offset by the presence of a
significant plasma concentration of lidocaine.” Studies
by Fournier, R., et al.® Greengrass, R. A., et al.®” and
have reported similar findings of comparable block
onset times with prolonged block duration with
bupivacaine as in the current study.

In contrast to the current study, Fanelli, G., et al,®9
who have compared ropivacaine, bupivacaine, and
mepivacaine have reported similar sensory and motor
blockade onset times in Groups ROPI and MEPI, which
are significantly shorter compared to Group BUPI (P =
0.002 and P = 0.001, respectively). Resolution of motor
block occurred later in Groups ROPI and BUPI than in
Group MEPI (P = 0.005 and P = 0.0001, respectively).
Khairnar, P., et al.®® have also reported similar
findings. Studies by Maheshwari, V., et al.®® Nader,
A., et al.® and Pham Dang, C., et al.®* have reported
comparable for block onset, quality, and duration along
with similar hemodynamic profile when given in same
concentration for both the drugs.

In the current study, no significant differences were
observed in the hemodynamic parameters across both the
study groups. None of the subjects in both the study
groups reported any systemic complications in the study.
None of the previous randomized controlled trials
conducted on the subject like studies by Fournier, R., et
al.® Fanelli, G., et al,®Y Beaulieu, P., et al.?” and
Khairnar, P., et al.®? have reported any significant
differences in the hemodynamic parameters or
occurrence of complications between Bupivacaine and
Ropivacaine in combined sciatic and femoral nerve
block.

Conclusions

1. Both sensory and Motor block onset time were
similar with 0.5% Bupivacaine and Ropivacaine in
combined femoral and sciatic nerve block. The
duration of sensory block also was comparable
across the two groups

2. Bupivacaine had comparatively longer duration of
motor block, as compared to Ropivacaine group

Indian Journal of Clinical Anaesthesia, 2017;4(4): 441-446

444



G. Dilish et al.

Comparison of Efficacy and Safety of 0.6% Bupivacaine and 0.56% Ropivacaine....

There were no clinically or statistically significant
differences in haemodynamic parameters between
the two groups

Peripheral nerve block for combined sciatic and
femoral nerve either with Bupivacine or
Ropivacaine can be considered highly safe, as no
major complications reported with either of the
drugs.
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