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Abstract

Background: Adjuvants in brachial plexus block can improve the patient care by prolonging postoperative analgesia and early
mobilization of patient with stable hemodynamics. Brachial plexus block has possible complications like local anaesthetic sys-
temic toxicity, pneumothorax, nerve injury etc. These limitations can be overcome by use of ultrasound-guided block with adju-
vants like Dexmedetomidine and Clonidine to prolong the duration of block and postoperative analgesia. Ropivacaine has great-
er degree of motor differentiation and less cardiotoxicity. Setting and Design: A prospective double-blind randomized controlled
trial comprising of 90 subjects posted for elective upper extremity surgeries. Aim: To compare the onset, duration of sensory
block, motor block and analgesia of 0.5 % Ropivacaine with Clonidine 1 mg/kg and 0.5 % Ropivacaine with Dexmedetomidine
1my/kyg in upper extremity surgeries.

Methods: Ninety patients aged between 18-60 yrs of American Society of Anaesthesiology (ASA) Physical Status Class 1 and 2,
scheduled forvarious elective upper extremity surgeries were selected and randomly allocated into two groups of 45 patients each.
Group A received 20 mL of 0.5 % Ropivacaine with Dexmedetomidine 1 mg/kg and Group B received 20 ml of 0.5 % Ropivacaine
with Clonidine 1 mg/kg in 2 mL of distilled water. Parameters were compared between the study groups.

Results: In Group A, 73.3 % of the patients showed onset of sensory block of 8 minutes. And 26.7 % of patients showed onset of
sensory block of 10 minutes. In Group B, 44.4 % of patients showed onset of sensory block of 8 minutes, and 26.7 % of patients
showed onset of sensory block of 10 min. There was a statistically significant decrease in onset of block and increase in mean
duration of sensory and motor block in Group A as compared to Group B.

Conclusion: Dexmedetomidine added to 0.5 % ropivacaine in supraclavicular brachial plexus block decreased the time of onset
of sensory and motor block and prolonged the postoperative analgesia.
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Introduction

Use of ultrasound-guided*?anaesthesia blocks has been
found to be safe and effective compared to paraesthe-
sia and nerve stimulation techniques. Local anaesthetic
Ropivacaine** has greater degree of motor to sensory
differentiation, which may further help in early am-
bulation. Furthermore with the use of adjuvants®™ can
prolong duration of analgesia. In recent times, ultra-
sound-guided supraclavicular brachial plexus block has
become popular, which reduces volume and dose of local
anaesthetic requirement and avoids complications re-
lated to needle placements.

Material and Methods

The present study was carried out as a randomized, dou-
ble-blinded controlled method. Written and informed
consent was taken from the subjects. They were random-
ly allocated into two groups of 45 patients each. Prean-
aesthetic check up was performed on the previous day of
the surgery. Group A received 20 mL of 0.5 % ropivacaine
with dexmedetomidine 1 mg/kg. In Group B 20 mL of
0.5 % ropivacaine with clonidine 1 mg/kg in was admin-
istered. The patients aged 18—60 yrs with ASA Physical
Status 1 and 2, scheduled for various elective surgeries
at lower arm, and at the level of elbow, forearm, and
hand were included in the study. Patients with ASA
Physical Status 3 and 4, neurological deficits, bleeding
disorder, infection at the site of injection were exclud-
ed from study. Patient in supine position, head turned
to contralateral side, under asepsis, ultrasound-guided
supraclavicular brachial plexus block was performed
using ropivacaine as local anaesthetic with adjuvant ei-
ther dexmedetomidine or clonidine. Sensory block was
assessed using pinprick test. 3 point scale, 0 — Normal
sensation, 1— Loss of sensation of pinprick (analgesia),
2. — Loss of sensation of touch (anaesthesia) and motor
block evaluated every 2 minutes until 30 minutes after
injection using Modified Bromage Score™.

Grade o — No block, total arm and forearm flexion.

Grade I — Partial block, total forearm and partial
arm flexion.

Grade II — Almost complete block, inability to flex
the arm and decreased ability to flex the forearm.

Grade I1I — Total block, inability to flex both the arm
and forearm.

Time of onset of sensory block defined as the time
interval between the end of total local anaesthetic ad-
ministration and complete sensory block. The time in-
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terval between end of local anaesthetic administration
and complete resolution of anaesthesia on all nerves was
taken as the duration of sensory block. Onset of motor
block defined as the time interval between the end of
local anaesthetic administration and complete motor
block. Duration of motor block is defined as time inter-
val between end of local anaesthetic administration and
complete resolution of motor block. Heart rate, systol-
ic blood pressure (SBP), diastolic blood pressure (DBP)
and saturation of oxygen (SpO,) will be recorded every 5
minutes till completion of surgery. Adverse effects were
duly noted and treated.

Statistical analysis: Simple randomization method
was employed. Duration of the study was approximately
6 months. The following formula was employed to arrive
at the sample size.

. Z**(p)*(1-p)

Sample size = e

Where:

Z —value (e.g. 1.96 for 95 % confidence level);

p — percentage picking a choice, expressed as deci-
mal (.5 used for sample size needed);

¢ — confidence interval, expressed as decimal (e.g.,

.04 =+4).

Data was analysed using SPSS 22 version software
for determining the statistical significance. Results were
expressed as mean, median, mode, standard deviation
and proportions. Since the data doesn’t follow normali-
ty, the non-parametric tests are applied. The Wilcoxon —
Mann — Whitney U test was used to determine whether
there was a statistical difference between the groups.
And Friedman test was applied to find the difference
within the group. P value of < 0.05 was considered sta-
tistically significant. Post-operative pain was assessed
using Visual Analogue Scale.

0 — Patients does not complain of pain

1-3: Patient complaining of mild pain

4—-6: Patients complaining of moderate pain

7—8: Patient complaining of severe pain

9-10: Patient complaining of excruciating pain.

Rescue analgesia of diclofenac sodium 75mg intra-
muscularly was administered when patient visual ana-
logue score is > 5.

Results

Both the study groups were comparable in terms of age,
gender, weight, duration of surgery (Table 1). Sensory
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Table 1: Demographic data in mean standard deviation or No (%)

Demographic data Group A(n=45) Group B(n=45) P-value
Age inyears 46.414.42 43+4.85 0.487
Gender M/F 24/21 23/22 0.675
ASAT/II 25/20 26/19 0.344
Weight (mean) 68.12 65.45 0.652
Duration of surgery in min 106+7 113+10 0.432

onset of block in Group A: None (0 %) of the patients be-
longed to the onset sensory of 6 minutes, the majority
of the patients 33 (73.3%) belongs to 8 minutes of onset
sensory, 12 (26.7 %) patients between 10 minutes. Group
B: 20 (44.4 %) of the patients belonged to the onset sen-
sory of 8 minutes of onset sensory, 12 (26.7%) patients
between 10 minutes. The Mean and Standard deviation
of sensory onset in Group A: 8.53 + 0.89 with mean rank
56.33, and Group B: 7.33 +1.35, with mean rank of 34.67.
Comparing of both groups using Mann — Whitney —
U test statistic =525.0, pvalue 0.000, since p < 0.05 there
is a statistical significance difference in sensory onset
between the groups (Table 2).

Table 2: Comparison of sensory onset between the groups.

The Mean and Standard deviation of motor onset in
Group A: 13.22 + 1.31 with mean rank 61.50, and Group B:
10.93 + 1.45, with mean rank 29.50. Comparing of both
groups using Mann — Whitney — U test statistic =292.5, p
value 0.000, since p < 0.05 there is a statistical significance
difference in motor onset between the groups (Table 3).

The Mean and Standard deviation of sensory dura-
tion in Group A: 394.7 + 61.6 with mean rank 23.0, and
Group B: 631.3 + 47.3, with mean rank 68.0. Comparing
of both groups using Mann — Whitney — U test statistic
=1.000, p value 0.000, since p < 0.05 there is a statistical
significance difference in sensory duration between the
groups (Table 4).

Onset Mean Median Mode SD Min Max Mean Sum of Mann- p-value
sensory Rank Ranks  Whitney U
Group A 8.53 8.0 8.0 0.89 8 10 56.33 2535.0
525.0 0.000
Group B 7.33 8.0 6.0 1.35 6 10 34.67 1560.0
Table 3: Comparison of motor onset between the groups
Onset Mean Median Mode SD Min Max  Mean Sum of Mann- p-value
motor Rank Ranks  Whitney U
Group A 13.22 12.0 12.0 1.31 12 15 61.50 2767.5
292.5 0.000
Group B 10.93 10.0 10.0  1.45 8 14 29.50 1327.5

Table 4: Comparison of Sensory duration between the
groups

Table 5: Comparison of Motor duration between the
groups

Sensory Duration Mean SD p-value Motor Duration Mean SD p-value
Group A 394.7 61.6 Group A 548.7 37.6

0.0000 0.0000
Group B 631.3 47.3 Group B 606.4 33.0
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The Mean and Standard deviation of motor duration
in Group A: 548.7 + 37.6 with mean rank 27.2, and Group
B606.4 *+ 33.0, with mean rank 63.8. Comparing of both
groups using Mann — Whitney — U test =191.0, p value
0.000, since p < 0.05 there is a statistical significance dif-
ference in motor duration between the groups (Table 5).

The Mean and Standard deviation of analgesia dura-
tion in Group A: 413.8 + 61.8 with mean rank 23.0, and
Group B 1054.9 + 96.6, with mean rank 68.0. Comparing
of both groups using Mann — Whitney — U test statis-
tic = 0.000, p value 0.000, since p < 0.05 there is a sta-
tistical significance difference in analgesia duration be-
tween the groups (Table6).

Table 6: Comparison of Analgesia duration between
the groups

Analgesia Duration =~ Mean SD p-value
Group A 413.8 61.8
0.0000
Group B 1054.9 96.6
Discussion

The quality of supraclavicular brachial plexus block and
the duration of postoperative analgesia can be improved
by various adjuvants namely epinephrine, clonidine, opi-
oids, bicarbonate, neostigmine, verapamil, butorphenol.
In this study there was significant increase in mean dura-
tion of sensory and motor block in both the groups. This
prolonged duration of sensory and motor blockade when
dexmedetomidine and clonidine was used as adjuvants
to local anaesthetics in peripheral nerve block has been
reported in earlier studies by Kenan Kaygusuz MD et al
and Singelyn FJ et al.’»* Chakraborthy S et al” conducted
a study with a small dose (30 mg) of clonidine as adjuvant
to 0.5% bupivacaine significantly prolonged the duration
of analgesia without producing any adverse effects other
than sedation. The use of dexmedetomidine resulted in
faster onset of sensory and motor block. The role of clon-
idine as adjuvant to ropivacaine in faster onset of sensory
and motor block is controversial, with most of previous
studies showed no effect on onset of block but with the
use of dexmedetomidine with local anaesthetics have
shortened the onset time of sensory and motor block.*
Singh S et al* and Kenan Kaygusuz MD et al* conducted
study with clonidine and dexmedetomidine as adjuvants
to local anesthetics an dose of 1 mg/kg body weight in
which there was no significant difference in the ventilator
frequency or oxygen saturation®. The hemodynamic pa-
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rameters (heart rate, mean blood pressure) recorded did
not show statistical difference in both the groups.

Conclusion

In present study it was found that addition of clonidine
and dexmedetomidine to 0.5 % ropivacaine are effective
in supraclavicular brachial plexus block. However, dex-
medetomidine was found to be a better alternative to
clonidine to obtain early onset and prolonged duration
of sensory and motor block and postoperative analgesia.
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PaHpoMi30BaHe KOHTPOJIbOBaHe AOC/iAYKEHHs poniBakKaiHy 3 aj’toBaHTaMu NpU yibTpa3BYKoOBi 610Kaai
HaZK/IFOUYMUYHOTO NJIEYOBOTO CrJIETEHHA

Abhishek MS, Nagaraju TR
MeduyHuli konedx LLpi Ciodxapmxa, Tymkyp, KapHamaka, IHOis
Pesome

Hosigka: adtosaHMU npu 6A0KAdI NAe408020 CAEMEHHS MOXYMb MOKPAWUMU A02A50 3a MAUIEHMOM WASIXOM MOOOBKEHHS Mic-
AsgonepayitiHo2o 3HeboAeHHS ma PAHHLOI MOBIAI3auii nayieHMa 3i cmabinbHOK 2eMOOUHAMIKOK. bAOKAOA MNeyo8020 CriAemeHHs
MOXKe MAmu YCKAQOHEHHS, MAKI K CUCMeMHA MOKCUYHICMb MICUe8020 AHeCMemuKda, MHE8MOMOPAKC, MOWKOOXXEHHS HeP8a Mouwjo.
Lli o6MexKeHHs MOXXHA ModoAamu 3a OOMOMO20K0 6A0KAOU M0 KOHMPOAEM YAbMPA3BYKY 3 Ad08AHMAMU, MAKUMU SIK OeKcMeoe-
MOMIOUH [ KAOHIOUH, OAS1 MOOOBXKEHHS MpuBanocmi 6A0Kadu ma ricasonepayitiHoi aHanzesii. PonisakaiH Mae inbwuti cmyriHs Mo-
MOopHOI dupepeHuiauii ma MeHWwy Kapdiomokcu4yHicms. OpOpMAEHHS: MpocrekmusaHe rnoositiHe cAife paHOOMI308AaHE KOHMPOAbHE
OOCNIOXKEHHS, WO BKAOHYAE 9O CybEKMIB, MPU3HAYEHUX OASl TAQHOBUX orepauiti Ha 8epxHix KiHUiekax. Mema: nopieHsmMu no4Yamox,
mpusanicme ceHcopHoI 6AoKadu, MOMOPHOI bAokadu ma aHanzesli 0.5 % ponieakaiHy 3 KAOHIOUHOM 1 MKa/Ka i 0,5 % pornieakaiHy
3 0eKcMedemoMIOUHOM 1 MK2/K2 rpu Orepauisx Ha 8epXHIX KIHUIBKAX.

MeTopau: byno 8idibpaHo des'sHocmo nauieHmie 8ikom 8id 18 0o 60 pokie 3a GiBUYHUM cmAmycoMm 1 i 2 AMEPUKAHCbKO20 mosapu-
cmea aHecmesionozie (ASA), SIKUM 3anNAQHOBAHO PI3HI MAQHO8I orepauii Ha 8epXHix KIHUIBKaX, i 8UMNAOKOBUM YUHOM PO3rM0diNeHO
Ha 08i 2pyru Mo 45 nayieHmis y KoxHIU. [pyna A ompumana 20 MA 0,5 % porigakaiHy 3 dekcMedemoMiOUHOM 1 MK2/Ke, a epyna B
ompumMana 20 Ma 0,5 % pOori8akaiHy 3 KAOHIOUHOM 1 MK2/K2 Yy 2 MA OUCMUAbOBAHOI 800U. [Tapamempu MopIisHIO8AAU MK 2pyrnamMu
OOCNIOXKEHHSI.

PesynbTtatu: y epyri Ay 73.3 % nauieHmie ceHcopHa 6A0Kada Hacmana yepes 8 xaunuH. Y 26,7 % nauieHmig ceHcopHa 6Aokada Ha-
cmana Yepes 10 X8UAUH. Y epyni By 44,4 % nayieHmie ceHCopHAa 6A0Kada 8UHUKAQ Yepe3 8 XeUAUH, a y 26,7 % nauieHmie — yepes 10
X8UAUH. Criocmepizanocs cmamucmuyHO 3HAYywe 3HUXEeHHS HACMAHHS 6A0Kadu ma 36inbLWeHHs cepedHbOoi mpusanocmi ceHcop-
HOI'ma MOMOopPHOI 6AoKadU 8 2pyri A MOpPIBHSIHO 3 2pyroto B.

BucHoBoK: 000a8aHHs OekcMedemomiouHy 00 0.5 % porisakaiHy rpu 6A0KAdi HAOKAKOHYUYHO20 NAeH08020 CAeMEHHS 3MeHW)Y8an0
4ac BUHUKHEHHS] CEHCOPHO20 MA MOMOPHO20 B6AOKY | TOO0BXKY8ANO MiCAS0MepayitiHy aHan2esito.

KniouoBi cnoBa: ponisakaiH, adtosaHmu, dekcmMedemomiouH, KAOHIOUH, 6AOKAOA MAe408020 CrAemeHHs
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