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ABSTRACT

BACKGROUND

Effective postoperative pain control is an important part of postoperative care
which leads to shortened hospital stays, reduced hospital costs and increased
patient satisfaction. Variety of adjuvants has been used along with local anaesthetics
in regional blocks to increase the duration of effective analgesia. We have conducted
a prospective study to compare the effect of clonidine and dexmedetomidine as
additives to 30 ml of 0.5 % ropivacaine in supraclavicular brachial plexus block for
upper limb orthopaedic surgeries.

METHODS

A prospective study was conducted among 50 patients belonging to ASA 1 or 2
undergoing upper limb orthopaedic surgeries under supraclavicular brachial plexus
block. Patients who received 1mcg/kg clonidine added to 30 ml of 0.5 %
ropivacaine in supraclavicular brachial plexus block were taken into Group A.
Patients who received 1mcg/kg dexmedetomidine added to 30 ml of 0.5 %
ropivacaine in supraclavicular brachial plexus block were taken into Group B.
Sensory block - onset, duration; motor block - onset and duration; duration of
analgesia were monitored and recorded. Data analysed using IBM SPSS (version 17)
software. P value < 0.05 was considered as statistically significant.

RESULTS

Onset of sensory block was 9.04 + 1.74 min in clonidine group and 12.0 + 2.00 min
in dexmedetomidine group which was statistically significant. Onset of motor block
was 11.80+ 1.87 min in clonidine group and 15.48 * 2.08 min in dexmedetomidine
group which was statistically significant. Duration of motor block was 502.8 * 60.9
min in clonidine group and 566.0 + 59.6 min in dexmedetomidine group which was
statistically significant. Duration of sensory block was 589.2 + 56.6 min in clonidine
group and 673.6 * 53.4 min in dexmedetomidine group which was statistically
significant. Duration of analgesia was 665.20 + 52.20 min in clonidine group and
760.40 * 48.20 min in dexmedetomidine group which was statistically significant.

CONCLUSIONS

The addition of clonidine to 0.5 % ropivacaine in supraclavicular brachial plexus
block significantly reduces the onset of sensory block and motor block whereas
addition of dexmedetomidine significantly prolongs the duration of sensory and
motor block compared to clonidine. Addition of dexmedetomidine also prolongs the
duration of analgesia compared to clonidine.
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BACKGROUND

Poorly controlled postoperative pain is associated with
increased morbidity, functional impairment, affects the
quality of life, delayed recovery time and higher health care
costs. Brachial plexus block is one of the peripheral nerve
blocks which has been used for surgeries of upper limb.! It
provides both intraoperative anaesthesia as well as
postoperative analgesia.2 Its advantages over general
anaesthesia were effective analgesia with adequate motor
blockade, awake patient, extended postoperative analgesia,
early mobilization, no airway manipulation, polypharmacy
was avoided and reduced incidence of postoperative nausea
and vomiting.3

Many local anaesthetics has been used to produce
brachial plexus block.* Most used is bupivacaine, because of
its higher potency and prolonged duration of action. One of
the disadvantages is that its cardiotoxicity. Ropivacaine was
developed with properties similar to bupivacaine, having
lower lipid solubility and less cardiotoxicity.567

Adjuvants are used for faster onset, denser block and for
prolonging the duration of peripheral nerve blockade. Alpha-
2-adrenergic agonists were chosen for their sedative,
analgesic, antihypertensive and antiemetic properties along
with decreased requirement of drugs8910 clonidine, a partial
alpha 2 agonist has been shown to prolong the duration of
anaesthesia and analgesia in nerve blocks.111213
Dexmedetomidine, a selective alpha 2 agonist, with eight
times more affinity to that of clonidine and had shown to
prolong the sensory and motor duration when added as an
adjuvant to local anaesthetic in nerve blocks.141516.17

There are not many studies available with regard to use
of dexmedetomidine as adjuvant in supraclavicular brachial
plexus block with ropivacaine and with this study I am trying
to identify the cost-effective mode of analgesia with less side
effects. Objectives of the study is to compare the effects of
dexmedetomidine and clonidine as adjuvant with ropivacaine
used for supraclavicular brachial plexus block with respect to
onset time of sensory block, onset time of motor block,
duration of sensory block, duration of motor block and
duration of analgesia.

METHODS

This prospective study was undertaken in Government
Medical College, Thrissur, from November 2018 to October
2019 after obtaining ethical committee clearance as well as
informed consent from all the patients. A total of 50 patients
with 25 in each group belonging to American Society of
Anesthesiologists Physical Status (ASA-PS) class I and II, aged
18-60 years undergoing orthopaedic upper limb surgery
under supraclavicular brachial plexus block were included.
The sample size was calculated using the formula-

For 5% level of significance and 80% power 2(c 2 6 2)(z +z )2
dz (where z0=1.96, z3=0.84, d=p1-u2)

_{(1.754)% + (1.68)*}x2x7.84
B (9.27 — 11.6)2

=17
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That is 17 is the minimum sample size required in each
group, where o1 and o2 are the standard deviations and d is
the absolute difference between Z2means. Sample size is
calculated for 5% type 1 error (P value < 0.05) and 80 %
power of study. Values are selected from previous study by
Sarita S Swami et al. published in Indian Journal of
Anaesthesiology, September 13, 2017.

After getting clearance from institutional research and
ethics committees, study subjects were selected based on
inclusion and exclusion criteria. The study drug to each
patient has been decided prior to the study by
anaesthesiologist other than the researcher. The study
population is divided into 2 groups with 25 patients in each
group. Group A who have already received 30 ml 0.5%
ropivacaine +1 ml (1 mcg/kg clonidine diluted with distilled
water). Group B who have received 30 ml 0.5% ropivacaine +
1ml (1 mcg/kg dexmedetomidine and distilled water) for
supraclavicular  brachial plexus block in forearm
surgeries.1819 Information regarding patient details, general
physical examination, the anaesthetic drug details,
intraoperative monitoring at regular intervals are obtained
from the patients’ anaesthesia notes which will be recorded
in the corresponding case sheets.

Modified Bromage Scale for Upper Limb

0. Normal motor function with full flexion and extension of

elbow, wrist and fingers

1. Decreased motor strength with ability to move the
fingers only

2. Complete motor block with inability to move the fingers.

Inclusion Criteria
Patients aged between 18 and 60 years of ASA 1 and 2

Exclusion Criteria

Patients with cardiovascular diseases, neuromuscular
diseases, thyroid diseases, diabetes mellitus, hepatic or renal
diseases and pregnant women.

Statistical Analysis

Quantitative analysis done using mean and standard
deviation. Descriptive statistics-percentage, mean, median,
SD will be used for describing the study variables. Unpaired t
test, chi square, ANOVA was used for data analysis. The “p”
value of less than 0.05 is accepted as indicating statistical
significance. Data analysis is carried out using M S Excel and
Epi Info software (version 17).

Normally distributed data were analysed using t test and
categorical data were analysed using the chi square test.
Continuous data are presented as mean and standard
deviation, whereas categorical data are presented as number
of patients. Data was analysed using IBM SPSS statistics 20.0
software. P value less than 0.05 was considered statistically
significant.
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RESULTS

The results obtained from both the groups of patients (1 and
2) are entered in Excel.

Parameters GroupA Group B
Age: Mean 342+10.1 35.0+95 _ _ p >0.05 no
Range 10-52yrs.  20-49yrs. t=027  p=079 significance
Sex: Male 21 17 2 _ p >0.05 no
Female 4 8 Wi p=0iy significance
Height (cm) _ _ p >0.05 no
Mean £ SD 169.1+63 166.1+84 t=143 p=0.16 significance
Weight (kg) _ _ p >0.05 no
Mean + SD 73.7+6.4 719 £ 6.5 t=0.99 p=0.33 significance
ASA status 1 15 (60%) 8(32%) 2_ _ p=0.05
2 10(40%)  17(68%) - 50% P=005  oificant.
Table 1. Demographic Parameters
GrA GrB GrAv/sGrB
Mean + SD 9.04 +1.74 12.0 £ 2.00 _
e 6-12 9--16 t=5.58 P <0.001, HS
Table 2. Comparison of Onset of Sensory Block in Each Group
t: Unpaired t test
P < 0.001, High significance

The mean time taken for the onset of sensory block in
Group A is 9.04 + 1.7 min which is faster and Group B is 12.0
+ 2.00 min, with p value < 0.001. Hence, two groups are
statistically significant.

GrA GrB GrAv/sGrB
Mean * SD 11.80+ 1.87 15.48 +2.08 ~
Range 9--16 12 -19 t=6.57 P <0.001, HS

Table 3. Comparison of Onset of Motor Block in Each Group

t: Unpaired t test
P < 0.001, High significance

The mean time taken for the onset of motor block in
Group A is 11.80 + 1.87 min which is faster and Group B is
15.48 + 2.08 min, with p value < 0.001. Hence the difference
is statistically significant.

GrA GrB GrAv/sGrB
Mean + SD 5028609  5660%59.6
Range 360- 610 420-680 7371 P<000LHS

Table 4. Comparison of Duration of Motor Block in Each Group
t: Unpaired t test

The mean duration of motor block in Group A is 502.8
60.9 min which is shorter and Group B is 566.0 = 59.6 min,
which is prolonged with p value < 0.001. Hence the difference
is statistically significant.

GrA GrB GrAv/sGrB
Mean + SD 589.2  56.6 673.6 £ 53.4
Range 420- 680 s40-780 L7 >42  P<000LHS
Table 5. Comparison of Duration of Sensory Block in Each Group
[(minutes)
t: Unpaired t test
P < 0.001, High significance

The mean duration of sensory block in Group A is 589.2
56.6 min which is shorter and Group B is 673.6 + 53.4 min,
which is prolonged with p value < 0.001. Hence the difference
is statistically significant.

GrA GrB GrAv/sGrB
Mean + SD 665.2 £52.2 760.4 + 48.2
Range 510- 750 660 - 860 t=64¢ S
Table 6. Comparison of Duration of Analgesia in Each Group
[(minutes)
t: Unpaired t test
P < 0.001, High significance
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The mean duration of analgesia in Group A is 665.2 + 52.2
min which is shorter and Group B is 760.4 + 48.2 min, which
is found to be prolonged with p value of < 0.001. Hence the
difference is statistically significant.

DISCUSSION

We have observed 50 patients undergoing upper limb
orthopaedic surgeries under supraclavicular brachial plexus
block in Government Medical College, Thrissur. The patients
who have received supraclavicular brachial plexus block with
0.5% ropivacaine 30 ml and 1 mcg/kg of clonidine were
included in Group A and those who have received
supraclavicular brachial plexus block with 0.5% ropivacaine
30 ml and 1 mcg/kg of dexmedetomidine were included in
Group B.20212223 The study was undertaken to evaluate the
efficacy of dexmedetomidine over clonidine as an adjuvant to
ropivacaine for brachial plexus block2425

Demographic data of Group A and Group B were
comparable. The mean age for Group A was 34.2 + 10.1 years
and that of Group B was 35.0 £ 9.5 years. The p value 0.79
was found not to be of statistical significance. The mean
weight for Group A was 73.7 + 6.4 kg and that of Group B was
71.9 = 6.5 kg. The p value calculated was 0.33 which was not
statistically significant. The mean height for Group A was
169.1 + 6.3 cm and that of Group B was 166.1 + 8.4 cm. The p
value calculated was 0.16 and was not statistically significant.
In the study group 76 % were males and 24% were females.
Gender distribution among Group 1 and 2 were tested using
chi square test and p value calculated as 0.19 which was
found to be statistically insignificant. Distribution of ASA PS
class 1 and 2 between Group A and B were tested using chi
square test and p value calculated as 0.05, which was
statistically significant.

Sensory blocks were compared between the 2 groups.
Onset of the sensory block was 9.04 + 1.74 min in Group A
and 12.00 £ 2.00 min in Group B. P value was < 0.001and the
result was statistically significant. Duration of the sensory
block was 589.20 * 56.60 min in Group A and 673.60 * 53.40
min in Group B.

P value <0.001 and the result was found to be statistically
significant.

Onset of the motor block was 11.80+ 1.87 min in Group A
and 15.48 = 2.08 min in Group B. P value was < 0.001, and the
result was statistically significant. Duration of the motor block
was 502.8 £ 60.9 min in Group A and 566.0 + 59.6 min in
Group B. P value was <0.001 and the result was obtained as
statistically significant.

Duration of analgesia was 665.2 * 52.2 min in Group A
and 760.4 + 48.2 min in Group B. P value was < 0.001 and the
result was statistically significant.

Don Sebastian et al. conducted a study by comparing the
effect of dexmedetomidine and clonidine as adjuvant to
ropivacaine in supraclavicular brachial plexus nerve blocks.
They have decided to compare two alpha-2 agonists -
clonidine and dexmedetomidine, when added as adjuvant to
ropivacaine, in respect to onset, duration of sensory and
motor block along with duration of analgesia. To ropivacaine
29 ml (0.5 %), Group C received clonidine 1 ml (50 pg) and
Group D received dexmedetomidine 1ml (50 pg). Onset of
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sensory and motor blockade was faster in Group D, which is
statistically significant. The duration of sensory block and
motor block, analgesia was also greatest in group D, which is
statistically significant. They found out that dexmedetomidine
when added to ropivacaine in supraclavicular brachial plexus
block had faster onset, greater duration of sensory and motor
block and also, the duration of analgesia, than clonidine.
Dexmedetomidine is better adjuvant than clonidine when
added as adjuvant to ropivacaine in supraclavicular brachial
plexus block.26

Anjan Das et al. studied about the effect of
dexmedetomidine as adjuvant in ropivacaine-induced
supraclavicular brachial plexus block: A prospective, double-
blinded and randomized controlled study.

A total of 84 patients (20-50 years) posted for elective
forearm and hand surgery under supraclavicular brachial
plexus block were divided into two equal groups (Group R
and RD) in a randomized, double-blind fashion. In group RD
(n=42) 30 ml 0.5% ropivacaine +1 ml (100 pg) of
dexmedetomidine and group R (n=42) 30 ml 05 %
ropivacaine +1 ml normal saline was administered in the
supraclavicular block. Sensory and motor block onset times
and block durations were recorded for each patient. They
found out that sensory and motor block duration and time to
first analgesic use were significantly longer and the total need
for rescue analgesics was lower in Group RD (P < 0.05) than
Group R. Duration of post-operative analgesia was
significantly longer in Group RD (P < 0.05). They concluded
that adding dexmedetomidine to supraclavicular brachial
plexus block increases the sensory and motor block
duration.?”

Suneet Kathuria et al. conducted a study regarding
dexmedetomidine as an adjuvant to ropivacaine in
supraclavicular brachial plexus block. 60 ASA grade I and II
patients of either sex scheduled for elective upper limb
surgery under supraclavicular brachial plexus block were
divided into three equal groups in a prospective randomized
double-blind controlled manner. For block patients in Group
C received 0.5 % ropivacaine (30cc), 0.5 % ropivacaine with
50 pg dexmedetomidine (30cc) in Group D. Sensory block and
motor block onset was earlier in Group D. The sensory block
and motor block duration was also prolonged in Group D
when compared with Group C. The duration of analgesia was
significantly longer in Group D when compared to Group C.
They concluded that dexmedetomidine as an adjuvant to
0.5%ropivacaine in brachial plexus block shortens the
sensory as well as motor block onset time, prolongs sensory
and motor block duration and also increases the duration of
analgesia.?8

Indira Gurajala et al. studied the effect of perineural
dexmedetomidine on the quality of supraclavicular brachial
plexus block with 0.5 % ropivacaine. 36 patients scheduled
for orthopaedic surgery on the wupper limb under
supraclavicular block were divided into either R Group (35 ml
of 0.5 % ropivacaine with 0.5 ml of normal saline) or RD
Group (35 mL of 0.5 % ropivacaine with 50 pg
dexmedetomidine. The onset time and duration of motor and
sensory blockade were noted. The time of onset of sensory
block was not significantly different. The proportion of
patients who achieved complete motor blockade was more in
the RD group. The onset of motor block was earlier in Group
RD than Group R (P < 0.05). The durations of analgesia,
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sensory and motor blockade were significantly prolonged in
Group RD (P < 0.00). They concluded that the addition of
dexmedetomidine to 0.5 % ropivacaine improved the time of
onset, quality, and duration of supraclavicular brachial plexus
block.2?

CONCLUSIONS

Comparing the effect of addition of clonidine versus
dexmedetomidine as adjuvants to 0.5 % ropivacaine in
supraclavicular brachial plexus block for upper limb
orthopaedic surgeries, based on onset and duration of
sensory block, motor block and duration of analgesia. We
conclude that addition of 1mcg/kg of dexmedetomidine to
0.5% ropivacaine significantly prolongs the sensory block,
motor block and duration of analgesia compared to 1mcg/kg
of clonidine. At the same time clonidine reduces the onset of
sensory and motor block when added to 0.5% ropivacaine in
supraclavicular brachial plexus block.
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