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Abstract:

Background: Supraclavicular brachial plexus block is an effective regional anesthesia technique for upper limb

surgeries. The addition of adjuvants to local anesthetics like ropivacaine aims to enhance the quality and duration

of analgesia. Dexmedetomidine and fentanyl are widely studied adjuvants with distinct pharmacological profiles.

Objectives:

e To compare the onset and duration of sensory and motor blockade achieved with ropivacaine (0.75%)
combined with dexmedetomidine versus fentanyl.

e To assess postoperative analgesia quality, duration, and side effect profiles in both groups.

Methods: A prospective randomized comparative study was conducted in the Department of Anesthesiology,

NMCH, Patna, Bihar, India from September 2020 to July 2023. A total of 90 adult patients scheduled for upper

limb surgeries under supraclavicular brachial plexus block were randomized into two groups: Group D

(ropivacaine + dexmedetomidine) and Group F (ropivacaine + fentanyl). Parameters assessed included onset and

duration of sensory and motor blocks, duration of analgesia, hemodynamic variables, and incidence of

complications.

Results: Group D exhibited a significantly faster onset of sensory and motor blocks, prolonged duration of both

blocks, and extended postoperative analgesia compared to Group F. Hemodynamic stability was maintained in

both groups, with mild sedation more commonly observed in Group D. No major complications were recorded.

Conclusion: Dexmedetomidine as an adjuvant to ropivacaine in supraclavicular brachial plexus block provides

superior block characteristics and prolonged postoperative analgesia compared to fentanyl, with a favorable safety

profile.

Keywords: Supraclavicular Brachial Plexus Block, Ropivacaine, Dexmedetomidine, Fentanyl, Regional

Anesthesia, Postoperative Analgesia.
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Introduction

Regional anesthesia techniques, particularly always provide prolonged postoperative analgesia.

peripheral nerve blocks, have become an integral
part of anesthetic practice for surgical procedures
involving the upper limbs [1]. Among these, the
supraclavicular brachial plexus block is considered
one of the most effective approaches due to its
reliability, rapid onset, and dense anesthesia suitable
for surgeries below the mid-humerus level.
Enhancing the quality, onset, and duration of blocks
remains a prime focus to improve patient comfort
and extend postoperative analgesia [2].

Ropivacaine, a long-acting amide local anesthetic
with less cardiotoxicity compared to bupivacaine,
has gained popularity for peripheral nerve blocks.
However, the sole use of local anesthetics may not
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Consequently, various adjuvants are being explored
to augment block characteristics, improve analgesic
duration, and reduce the requirement for systemic
analgesics [3].

Dexmedetomidine, a highly selective alpha-2
adrenergic agonist, has demonstrated promising
results as an adjuvant in regional anesthesia. It
provides sedation, anxiolysis, analgesia, and
sympatholysis  without significant respiratory
depression. Its ability to enhance the quality of nerve
blocks, accelerate onset, and prolong sensory and
motor blockade duration has been well documented
in several studies [4].
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Fentanyl, a potent opioid agonist, is another widely
used adjuvant that, when added to local anesthetics,
provides improved analgesia. Fentanyl acts by
binding to opioid receptors and modulating
nociceptive  transmission, although concerns
regarding opioid-related side effects such as nausea,
vomiting, and pruritus exist [5].

Comparative studies evaluating dexmedetomidine
and fentanyl as adjuvants to ropivacaine specifically
for supraclavicular brachial plexus block are
relatively limited. Understanding the differential
effects of these adjuvants on onset time, block
duration, quality of postoperative analgesia,
hemodynamic parameters, and side effect profiles is
crucial to optimizing anesthesia techniques for
upper limb surgeries [6,7].

Recognizing this clinical need, the present
prospective randomized comparative study was
conducted in the Department of Anesthesiology,
NMCH, Patna, Bihar, India from September 2020 to
July 2023. The primary objective was to compare
the efficacy of dexmedetomidine versus fentanyl as
adjuvants to 0.75% ropivacaine in supraclavicular
brachial plexus block in terms of block
characteristics, postoperative analgesia, and adverse
effects.

Methodology

This prospective, randomized, comparative study
was conducted in the Department of Anesthesiology
at NMCH, Patna, Bihar, India from September 2020
to July 2023, with the objective of evaluating and
comparing the efficacy of dexmedetomidine and
fentanyl as adjuvants to 0.75% ropivacaine in
supraclavicular brachial plexus block.

Study Population: The study population comprised
adult patients aged between 18 and 60 years
scheduled for elective upper limb surgeries below
the mid-humerus under supraclavicular brachial
plexus block. Only American Society of
Anesthesiologists (ASA) physical status I and II
patients were included to maintain homogeneity.

Inclusion Criteria:

e  Age between 18-60 years.

e  ASA physical status I and II.

e  Scheduled for elective upper limb orthopedic or
soft tissue surgeries.

e Willingness to provide informed written
consent.

Exclusion Criteria:

e  Patient refusal for regional anesthesia.

e Local infection at the block site.

e Known allergy to study drugs (ropivacaine,
dexmedetomidine, fentanyl).

e History of bleeding disorders or coagulopathy.
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e Severe cardiopulmonary, hepatic, or renal
disease.
e  Pregnancy or lactation.

Sample Size: A total of 90 patients were enrolled
and randomly divided into two groups of 45 patients
each:

e Group D: Received 30 mL of 0.75%
ropivacaine + 1 pg/kg dexmedetomidine.

e Group F: Received 30 mL of 0.75% ropivacaine
+ 1 pg/kg fentanyl.

Randomization was performed using a computer-
generated random number table, and group
allocation was concealed using sealed opaque
envelopes.

Procedure:

All patients underwent pre-anesthetic evaluation,
and standard fasting guidelines were followed. In
the operating room, standard monitoring
(electrocardiography, non-invasive blood pressure,
pulse oximetry) was instituted. Intravenous access
was secured, and premedication with midazolam 1
mg IV was administered.

Supraclavicular  brachial plexus block was
performed under ultrasound guidance using a high-
frequency linear probe and a 22G nerve-stimulating
needle. After identifying the brachial plexus
elements, the study drug was injected in incremental
doses after negative aspiration.

Assessment Parameters:

e Onset of Sensory Block: Time from
completion of drug injection to complete loss of
pinprick sensation in the distribution of all four
major nerves (median, radial, ulnar,
musculocutaneous).

e Onset of Motor Block: Time from drug
injection to complete motor block assessed by
Modified Bromage Scale for upper limb.

e Duration of Sensory and Motor Block: Time
from onset to complete recovery of sensation or
motor function.

e Duration of Analgesia: Time from drug
administration to the first request for rescue
analgesia.

e Hemodynamic Parameters: Heart rate, blood
pressure, and oxygen saturation monitored at
baseline and every 5 minutes for the first 30
minutes, then every 15 minutes until the end of
surgery.

e Sedation Level: Assessed intraoperatively
using Ramsay Sedation Scale.

e Complications: Bradycardia, hypotension,
nausea, vomiting, respiratory depression, block
failure.

Postoperative = Management: Patients were
monitored postoperatively for duration of analgesia
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and need for rescue analgesics. Any complications
were noted and managed accordingly.

Outcome Measures:
Primary outcomes:

e Comparison of onset and duration of sensory
and motor blockade between Group D and
Group F.
Secondary outcomes:

e Duration of postoperative analgesia.

e Hemodynamic stability and incidence of
complications.

Statistical Analysis: Data were entered into
Microsoft Excel and analyzed using SPSS version
21.0. Continuous variables were expressed as mean
+ standard deviation and compared using the
independent t-test. Categorical variables were
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expressed as frequencies and percentages and
compared using the Chi-square test or Fisher's exact
test. A p-value <0.05 was considered statistically
significant.

Results

A total of 90 patients undergoing elective upper limb
surgeries under supraclavicular brachial plexus
block were included in the study and randomized
equally into two groups. Both groups were
comparable in demographic parameters. Group D
(Dexmedetomidine) demonstrated a significantly
faster onset of sensory and motor block, prolonged
block duration, and extended postoperative
analgesia compared to Group F (Fentanyl).
Hemodynamic stability was maintained in both
groups, with mild sedation more frequently
observed in Group D. No major adverse events were
recorded during the study.

Table 1: Demographic Characteristics of Patients

Variable Group D (n=45) Group F (n=45) p-value
Age (years, mean + SD) 36.2+104 35.7+9.8 0.78
Gender (M/F) 28/17 26/19 0.68
BMI (kg/m?, mean + SD) 245+£32 249+3.0 0.52

Table 2: Onset of Sensory Block

Group Onset Time (minutes, mean + SD)
Group D 74+£1.2
Group F 9.6+£1.5
p-value <0.001
Table 3: Onset of Motor Block
Group Onset Time (minutes, mean + SD)
Group D 102+ 1.8
Group F 12.7+£2.0
p-value <0.001
Table 4: Duration of Sensory Block
Group Duration (minutes, mean + SD)
Group D 485.3 +£50.7
Group F 358.9£46.2
p-value <0.001
Table 5: Duration of Motor Block
Group Duration (minutes, mean + SD)
Group D 430.5+45.2
Group F 310.7 £40.8
p-value <0.001
Table 6: Duration of Postoperative Analgesia
Group Duration (minutes, mean + SD)
Group D 600.3 + 65.5
Group F 470.1 +£60.8
p-value <0.001
Sinha et al. International Journal of Pharmaceutical Quality Assurance
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Table 7: Sedation Scores (Ramsay Scale)

Group Sedation Score (median, range)
Group D 2(1-3)
Group F 1 (1-2)
p-value <0.01
Table 8: Intraoperative Hemodynamic Parameters

Parameter Group D (mean £ SD) Group F (mean + SD) p-value
Heart Rate (beats/min) 74.5+7.2 76.2+7.4 0.28
Systolic BP (mmHg) 122.4+ 8.6 124.1+9.1 0.32
Diastolic BP (mmHg) 76.8+ 6.5 78.2+£6.8 0.29

Table 9: Requirement for Rescue Analgesia
Group Patients Requiring Rescue Analgesia (n) Percentage (%) p-value
Group D 8 17.8% <0.01
Group F 19 42.2%

Table 10: Incidence of Minor Complications
Complication Group D (n=45) Group F (n=45) p-value
Nausea/Vomiting 4 (8.9%) 8 (17.8%) 0.21
Bradycardia 2 (4.4%) 1 (2.2%) 0.55
Hypotension 1 (2.2%) 2 (4.4%) 0.55

Table 11: Respiratory Depression Incidence
Group Cases (n) Percentage (%)
Group D 0 0%
Group F 0 0%

Table 12: Patient Satisfaction Scores

Group Mean Satisfaction Score (out of 10) £ SD
Group D 9.2+0.6
Group F 83+0.8
p-value <0.001

A total of 90 patients were studied with demographic
comparisons outlined in Table 1. Onset and duration
of sensory and motor blocks are detailed in Tables 2
to 5. Postoperative analgesia duration is shown in
Table 6. Sedation profiles (Table 7), hemodynamic
stability (Table 8), rescue analgesia requirement
(Table 9), and minor complications (Table 10) were
evaluated. No respiratory depression occurred
(Table 11), and patient satisfaction scores were
assessed (Table 12), favoring Group D significantly.

Discussion

Peripheral nerve  blocks, particularly the
supraclavicular brachial plexus block, offer a highly
effective means of anesthesia and postoperative
analgesia for upper limb surgeries. Optimizing block
characteristics by adding adjuvants to local
anesthetics has been a major focus of recent
anesthetic practice [8]. This study compared the
efficacy of dexmedetomidine versus fentanyl as
adjuvants to 0.75% ropivacaine and provided
important insights into their differential effects on
block parameters, analgesia, and safety profiles [9].
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The demographic distribution between the two
groups was comparable, eliminating confounding
influences related to age, gender, or body mass
index. The findings of this study revealed that the
addition of dexmedetomidine significantly
accelerated the onset of both sensory and motor
blocks compared to fentanyl. This rapid onset can be
attributed to the local vasoconstrictive and direct
action of dexmedetomidine on nerve fibers,
enhancing the penetration and efficacy of
ropivacaine [10,11].

The duration of both sensory and motor blockade
was significantly prolonged in the dexmedetomidine
group. This prolongation is consistent with the
pharmacological profile of dexmedetomidine,
which, through alpha-2 receptor agonism, reduces
the transmission of nociceptive signals and
hyperpolarizes neuronal membranes, thereby
extending block effects [12].

Importantly, the duration of postoperative analgesia
was also significantly longer in Group D compared
to Group F. Patients in Group D required fewer
rescue analgesics within the first 24 postoperative
hours, indicating superior analgesic efficacy.
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Enhanced patient satisfaction scores further
reflected the clinical benefits of prolonged analgesia
and stable anesthesia [13].

Hemodynamic parameters remained stable in both
groups, with no significant differences in heart rate
or blood pressure trends. Although mild sedation
was more frequent in the dexmedetomidine group, it
did not translate into respiratory depression or
require any intervention. This mild sedation was
considered advantageous for patient comfort during
the surgical procedure [14].

The incidence of minor complications such as
nausea and vomiting was slightly higher in the
fentanyl group, consistent with known opioid-
related side effects. No major adverse events,
including respiratory depression or block failures,
were recorded in either group, demonstrating that
both adjuvants, when used judiciously, are safe
adjuncts [15,16].

Overall, dexmedetomidine emerged as a superior
adjuvant compared to fentanyl when combined with
ropivacaine for supraclavicular brachial plexus
block, offering faster onset, longer duration of
blockade, prolonged postoperative analgesia, and
higher patient satisfaction without compromising
safety.

Conclusion

Dexmedetomidine, when used as an adjuvant to
0.75% ropivacaine in supraclavicular brachial
plexus block, provides a faster onset, prolonged
sensory and motor blockade, extended duration of
postoperative analgesia, and higher patient
satisfaction compared to fentanyl. Both adjuvants
demonstrated stable hemodynamic profiles and
minimal side effects. Dexmedetomidine offers a
superior alternative to fentanyl in optimizing the
quality and efficacy of supraclavicular brachial
plexus block for upper limb surgeries.

References

1. Bisui B, Samanta S, Ghoshmaulik S, Banerjee
A, Ghosh TR, Sarkar S. Effect of Locally Ad-
ministered Dexmedetomidine as Adjuvant to
Levobupivacaine in Supraclavicular Brachial
Plexus Block: Double-blind Controlled Study.
Anesth Essays Res. 2017 Oct-Dec;11(4):981-
986. doi: 10.4103/aer.AER 55 17. PMID:
29284860; PMCID: PMC5735499.

2. Dharmarao PS, Holyachi R. Comparative Study
of the Efficacy of Dexmedetomidine and Fenta-
nyl as Adjuvants to Ropivacaine in Ultrasound-
Guided Supraclavicular Brachial Plexus Block.
Turk J  Anaesthesiol Reanim. 2018
Jun;46(3):208-213. doi:
10.5152/TJAR.2018.98058. Epub 2017 Jun 1.
PMID: 30140517; PMCID: PMC6097859.

3. Kaur M, Kaur R, Kaur S, Baghla N, Bansal A,
Kalia A, Kumar S, Lall A. A Study to Compare

Sinha et al.

10.

e-ISSN: 0975-9506, p-ISSN: 2961-6093

the Analgesic Efficacy of Dexmedetomidine
and Fentanyl as Adjuvants to Levobupivacaine
in Ultrasound-Guided Supraclavicular Brachial
Plexus Block. Anesth Essays Res. 2018 Jul-
Sep;12(3):669-673. doi:
10.4103/aer.AER 64 18. PMID: 30283173;
PMCID: PMC6157225.

Ghasemi A, Chamanara M, Paknejad B, Youse-
fizoshk M, Hazrati E. Dexmedetomidine versus
sufentanil as adjuvants to bupivacaine for bra-
chial plexus block during upper extremity sur-
gery: a randomized clinical trial. Braz J Anes-
thesiol. 2023 Nov-Dec;73(6):736-743. doi:
10.1016/j.bjane.2021.03.026. Epub 2021 Apr
28. PMID: 33932394; PMCID: PMC10625153.
Hamed MA, Ghaber S, Reda A. Dexmedetomi-
dine and Fentanyl as an Adjunct to Bupivacaine
0.5% in Supraclavicular Nerve Block: A Ran-
domized Controlled Study. Anesth Essays Res.
2018 Apr-Jun;12(2):475-479. doi:
10.4103/aer.AER 50 18. PMID: 29962619;
PMCID: PMC6020562.

Qian M, Gao F, Liu J, Xu P. Dexmedetomidine
versus fentanyl as adjuvants to ropivacaine for
epidural anaesthesia: A systematic review and
meta-analysis. Int J Clin Pract. 2021
May;75(5):¢13772. doi: 10.1111/ijep.13772.
Epub 2020 Dec 20. PMID: 33078536.

Park SJ, Shin S, Kim SH, Kim HW, Kim SH,
Do HY, Choi YS. Comparison of Dexme-
detomidine and Fentanyl as an Adjuvant to
Ropivacaine for Postoperative Epidural Anal-
gesia in Pediatric Orthopedic Surgery. Yonsei
Med J. 2017 May;58(3):650-657. doi:
10.3349/ym;j.2017.58.3.650. PMID: 28332374,
PMCID: PMC5368154.

Shashikala TK, Sagar SS, Ramaliswamy P,
Hudgi VV. Comparing Effects of Intrathecal
Adjuvants Fentanyl and Dexmedetomidine with
Hyperbaric Ropivacaine in Patients Undergoing
Elective Infraumbilical Surgeries: A Prospec-
tive, Double-Blind, Clinical Study. Anesth Es-
says Res. 2019 Oct-Dec;13(4):654-662. doi:
10.4103/aer.AER 183 18. Epub 2019 Dec 16.
PMID: 32009711; PMCID: PMC6937899.
Joseph B, Zachariah SK, Abraham SP. The
comparison of effects of fentanyl and dexme-
detomidine as adjuvants to ropivacaine for ul-
trasound-guided transversus abdominis plane
block for postoperative pain in cesarean section
under spinal anesthesia -A randomized con-
trolled trial. J Anaesthesiol Clin Pharmacol.
2020 Jul-Sep;36(3):377-380. doi: 10.4103/jo-
acp.JOACP 313 18. Epub 2020 Sep 14.
PMID: 33487906; PMCID: PMC7812960.
Zhang T, Yu 'Y, Zhang W, Zhu J. Comparison
of dexmedetomidine and sufentanil as adju-
vants to local anesthetic for epidural labor anal-
gesia: a randomized controlled trial. Drug Des
Devel Ther. 2019 Apr 11;13:1171-1175. doi:

International Journal of Pharmaceutical Quality Assurance

409



International Journal of Pharmaceutical Quality Assurance

11.

12.

13.

Sinha et al.

10.2147/DDDT.S197431. PMID: 31043770;
PMCID: PMC6469486.

Bajwa SJ, Arora V, Kaur J, Singh A, Parmar SS.
Comparative evaluation of dexmedetomidine
and fentanyl for epidural analgesia in lower
limb orthopedic surgeries. Saudi J Anaesth.
2011 Oct;5(4):365-70. doi: 10.4103/1658-
354X.87264. PMID: 22144922; PMCID:
PM(C3227304.

Zhang P, Liu S, Zhu J, Rao Z, Liu C. Dexame-
thasone and dexmedetomidine as adjuvants to
local anesthetic mixture in intercostal nerve
block for thoracoscopic pneumonectomy: a pro-
spective randomized study. Reg Anesth Pain
Med. 2019 Aug 8:irapm-2018-100221. doi:
10.1136/rapm-2018-100221. Epub ahead of
print. PMID: 31399540.

Luan H, Zhu P, Zhang X, Tian L, Feng J, Wu
Y, Yan Y, Zhao Z, Gu X. Effect of dexme-
detomidine as an adjuvant to ropivacaine for
wound infiltration in patients undergoing open
gastrectomy: A prospective randomized con-
trolled trial. Medicine (Baltimore). 2017
Sep;96(38):¢7950. doi:

14.

15.

16.

e-ISSN: 0975-9506, p-ISSN: 2961-6093

10.1097/MD.0000000000007950.

28930830; PMCID: PMC5617697.
Qi X, Li Y, Rahe-Meyer N, Huang X, Gu Y,
Wang X, Li Y, Wen Y. Intrathecal dexme-
detomidine as adjuvant to ropivacaine in hyster-
oscopic surgery: a prospective, randomized
control study. Int J Clin Pharmacol Ther. 2016
Mar;54(3):185-92. doi: 10.5414/CP202427.
PMID: 26857782.

Farooq N, Singh RB, Sarkar A, Rasheed MA,
Choubey S. To Evaluate the Efficacy of Fenta-
nyl and Dexmedetomidine as Adjuvant to Ropi-
vacaine in Brachial Plexus Block: A Double-
blind, Prospective, Randomized Study. Anesth
Essays Res. 2017 Jul-Sep;11(3):730-739. doi:
10.4103/aer.AER 30 17. PMID: 28928579;
PMCID: PMC5594798.

Chen Q, Liu X, Zhong X, Yang B. Addition of
dexmedetomidine or fentanyl to ropivacaine for
transversus abdominis plane block: evaluation
of effect on postoperative pain and quality of re-
covery in gynecological surgery. J Pain Res.
2018 Nov 16;11:2897-2903. doi:
10.2147/JPR.S178516.  PMID:  30532583;
PMCID: PMC6247967.

PMID:

International Journal of Pharmaceutical Quality Assurance

410



