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Abstract:

Background: Adjuvants are commonly used with local anesthetics in supraclavicular brachial
plexus block to enhance block quality and prolong postoperative analgesia. Dexmedetomidine
and dexamethasone are frequently used agents, but their comparative efficacy remains an area
of ongoing research.

Objective: To compare the effects of dexmedetomidine and dexamethasone as adjuvants to
local anesthetics in supraclavicular brachial plexus block in terms of onset, duration, and anal-
gesic profile.

Methods: This retrospective study was conducted at PMCH, Patna, from January 2025 to De-
cember 2025. A total of 100 patients undergoing upper limb surgeries were included and di-
vided into two groups: Group DEX (dexmedetomidine, n=50) and Group DEXA (dexame-
thasone, n=50). Data on onset time, duration of sensory and motor block, and duration of an-
algesia were analyzed. Statistical analysis was performed using Student’s t-test and chi-square
test.

Results: Dexmedetomidine significantly reduced onset time and prolonged duration of sensory
and motor block compared to dexamethasone (p < 0.001). Duration of analgesia was also sig-
nificantly longer in the dexmedetomidine group.

Conclusion: Dexmedetomidine appears to be a superior adjuvant compared to dexamethasone
in supraclavicular brachial plexus block, providing faster onset and prolonged analgesia.
Keywords: Dexmedetomidine, dexamethasone, brachial plexus block, analgesia, regional an-
esthesia
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Introduction

Regional anesthesia techniques, particu-
larly supraclavicular brachial plexus block,
are widely utilized for upper limb surgeries
due to their efficacy in providing intraoper-
ative anesthesia and postoperative analge-
sia [1]. The use of adjuvants with local
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anesthetics has gained prominence in en-
hancing block quality and prolonging anal-
gesic duration [2].

Dexmedetomidine, a selective alpha-2 ad-
renergic agonist, has been shown to
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improve block characteristics by prolong-
ing sensory and motor blockade through pe-
ripheral and central mechanisms [3,4]. It
also provides sedation and analgesia with-
out significant respiratory depression [5].

Dexamethasone, a corticosteroid, is another
commonly used adjuvant known to prolong
analgesia through anti-inflammatory and
immunosuppressive effects [6,7]. Its role in
regional anesthesia is well established, alt-
hough the exact mechanism of action re-
mains under investigation [8].

Several studies have evaluated these agents
individually, but comparative data remain
limited and sometimes inconsistent [9—11].
Understanding their relative efficacy is cru-
cial for optimizing anesthetic protocols and
improving patient outcomes.

This study aims to compare dexmedetomi-
dine and dexamethasone as adjuvants in su-
praclavicular brachial plexus block in a ter-
tiary care setting.

Materials and Methods
Study Design and Ethical Approval

This investigation was conducted as a retro-
spective comparative observational study in
the Department of Anesthesiology at Patna
Medical College and Hospital (PMCH),
Patna, Bihar, India. The study protocol was
reviewed and approved by the Institutional
Ethics Committee prior to data collection.
As this was a retrospective record-based
study, the requirement for written informed
consent was waived. Patient confidentiality
was strictly maintained, and all data were
anonymized before analysis.

Study Duration and Setting

The study was carried out over a period of
12 months from January 2025 to December
2025 at a tertiary care teaching hospital ca-
tering to a large population of patients un-
dergoing upper limb orthopedic and trauma
surgeries.

Study Population

Medical records of patients who underwent
elective upper limb surgical procedures
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under supraclavicular brachial plexus block
were screened. A total of 100 eligible pa-
tients were included based on predefined
inclusion and exclusion criteria.

Sample Size and Group Allocation

A total sample of 100 patients was ana-
lyzed. Based on anesthetic records, patients
were categorized into two equal groups ac-
cording to the adjuvant used along with lo-
cal anesthetic:

e Group DEX (n =50): Patients who re-
ceived dexmedetomidine as an adjuvant
e Group DEXA (n = 50): Patients who
received dexamethasone as an adjuvant

Group allocation had been performed at the
discretion of the attending anesthesiologist
at the time of surgery.

Eligibility Criteria
Inclusion Criteria

Patients were included if they met the fol-
lowing criteria:

1. Age between 18 and 60 years

2. Either gender

3. Classified as American Society of An-
esthesiologists (ASA) physical status I
or II

4. Underwent elective upper limb surgery
under supraclavicular brachial plexus
block

5. Complete perioperative records availa-
ble

Exclusion Criteria
Patients were excluded if they had:

1. ASA physical status III or higher

2. Known hypersensitivity to local anes-
thetics or study adjuvants

3. Bleeding disorders or ongoing antico-
agulant therapy

4. Infection at the injection site

5. Pre-existing neuropathy involving the
upper limb

6. Severe hepatic, renal, cardiac, or respir-
atory disease

7. Incomplete medical or anesthesia rec-
ords
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These criteria were applied to minimize
confounding variables that could influence
block characteristics or analgesic outcomes.

Preoperative Assessment

All patients had undergone routine pre-an-
esthetic evaluation which included:

e Detailed medical history

e General physical examination

e Airway assessment

e Routine laboratory investigations

Baseline demographic data including age,
sex, body weight, ASA status, and indica-
tion for surgery were recorded from hospi-
tal records.

Anesthetic Technique

All procedures had been performed in the
operating theater under standard monitor-
ing, including electrocardiography, nonin-
vasive blood pressure monitoring, and
pulse oximetry.

Patients were positioned supine with the
head turned away from the operative side.
Under strict aseptic precautions, supracla-
vicular brachial plexus block had been ad-
ministered using the conventional blind
technique.

Drug Preparation

All patients received a standardized local
anesthetic mixture consisting of:

e 0.5% bupivacaine
e Total volume: 30 mL

Adjuvants were added as follows:

e Group DEX: Dexmedetomidine 1

ng/kg
¢ Group DEXA: Dexamethasone 8 mg

The total injectate volume was kept con-
stant in both groups to ensure uniform drug
spread.

Outcome Measures

The following block characteristics had
been documented in anesthesia records and
were retrieved for analysis:

1. Onset of Sensory Block
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Defined as the time interval (in minutes) be-
tween completion of drug injection and loss
of pinprick sensation in the distribution of
the brachial plexus nerves.

2. Onset of Motor Block

Defined as the time interval (in minutes) be-
tween drug administration and complete
motor paralysis of the upper limb, assessed
using a modified Bromage scale.

3. Duration of Sensory Block

Measured as the time from onset of sensory
block until complete recovery of sensation.

4. Duration of Motor Block

Measured as the time from onset of motor
blockade until complete restoration of mo-
tor function.

5. Duration of Analgesia

Defined as the time interval from comple-
tion of block administration to the first re-
quest for rescue analgesia postoperatively.

6. Hemodynamic Parameters

Perioperative heart rate and blood pressure
values were noted to assess drug safety.

Postoperative Pain Management

All patients received standardized postop-
erative analgesia. Rescue analgesic (intra-
venous paracetamol 1 g) was administered
when patients reported pain with a Visual
Analog Scale (VAS) score > 4.

Data Collection Procedure

Perioperative anesthesia charts, postopera-
tive monitoring sheets, and patient case rec-
ords were reviewed systematically. Data
were entered into a structured proforma de-
signed for the study.

Statistical Analysis

Data were compiled and analyzed using
Statistical Package for the Social Sciences
(SPSS) version 25.0.

Data Presentation

o Continuous variables were expressed as
mean + standard deviation (SD)
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o Categorical variables were expressed as
frequencies and percentages

Statistical Tests

e Student’s unpaired t-test was used for
comparison of continuous variables
such as onset times and block durations

e Chi-square test was applied for cate-
gorical variables such as gender distri-
bution

Level of Significance

A p-value less than 0.05 was considered
statistically significant.

A p-value less than 0.001 was considered
highly statistically significant.

Results

A total of 100 patient records were analyzed
in this retrospective study. Patients were di-
vided equally into two groups: dexme-
detomidine group (Group DEX, n = 50) and
dexamethasone group (Group DEXA, n =
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50). All patients completed the study and
their data were included in the final statisti-
cal analysis.

1. Demographic Profile

The demographic variables including age
and gender distribution were comparable
between the two groups. The mean age in
Group DEX was 36.2 + 8.5 years, whereas
in Group DEXA it was 35.8 + 9.1 years.
The difference was not statistically signifi-
cant (p = 0.82).

Male patients constituted 60% of Group
DEX and 58% of Group DEXA, while fe-
males accounted for 40% and 42% respec-
tively. No statistically significant difference
in gender distribution was observed (p =
0.84).

These findings indicate that both groups
were demographically comparable.

(Table 1) summarizes the demographic
characteristics.

Table 1: Demographic Characteristics of Study Participants

Parameter Group DEX (n=50) Group DEXA (n=50) p-value
Age (years) 36.2+ 8.5 35.8+09.1 0.82
Male, n (%) 30 (60%) 29 (58%) 0.84
Female, n (%) 20 (40%) 21 (42%) 0.84

2. Block Onset Characteristics

The onset of sensory and motor block was
significantly faster in the dexmedetomidine

group.

Mean sensory block onset time was 8.2 +
1.4 minutes in Group DEX compared to
10.6 £ 1.8 minutes in Group DEXA. This
difference was highly significant (t = 7.36,
p <0.001).
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Similarly, mean motor block onset time was
significantly shorter in Group DEX (11.1 +
2.0 minutes) compared to Group DEXA
(13.8 £ 2.2 minutes), with a statistically sig-
nificant difference (t = 6.45, p < 0.001).

These comparisons are presented in Table
2 and illustrated graphically in Figure 1.
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Figure 1: Comparison of Sensory and Motor Block Onset
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Figure 1: Comparison of Sensory and Motor Block Onset

Figure 1 shows the comparison of sensory
and motor block onset times between the
two groups. The dexmedetomidine group
demonstrates a clearly faster onset for both
parameters.

Duration of Block and Analgesia

Dexmedetomidine significantly prolonged
both sensory and motor block duration.

The mean duration of sensory block in
Group DEX was 12.8 + 2.1 hours, com-
pared to 9.5 £ 1.9 hours in Group DEXA.
This difference was statistically highly sig-
nificant (t = 8.02, p < 0.001).

The mean motor block duration was also
longer in Group DEX (10.6 = 1.8 hours)
compared to Group DEXA (7.9 = 1.6
hours), with a significant difference (t =
8.01, p<0.001).

Duration of postoperative analgesia was
markedly prolonged in the dexmedetomi-
dine group (14.2 £+ 2.3 hours) compared to
the dexamethasone group (10.8 + 2.0
hours). Statistical analysis confirmed this
difference to be highly significant (t=7.91,
p <0.001).

These findings are summarized in Table 2
and depicted in Figure 2.

Figure 2: Comparison of Block Duration and Analgesia
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Figure 2: Comparison of Block Duration and Analgesia
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Figure 2 illustrates the duration of sensory
block, motor block, and postoperative anal-
gesia.  Dexmedetomidine  consistently
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produced longer durations across all meas-
ured outcomes.

Table 2: Comparison of Block Characteristics Between Groups

Parameter Group DEX Group DEXA t-value | p-value
Sensory onset (min) 82+14 10.6 £1.8 7.36 <0.001
Motor onset (min) 11.1£2.0 13.8+2.2 6.45 <0.001
Sensory duration (hrs) 128 +2.1 95+1.9 8.02 <0.001
Motor duration (hrs) 10.6 £ 1.8 7.9+1.6 8.01 <0.001
Analgesia duration (hrs) 142+23 10.8 £2.0 7.91 <0.001

Summary of Major Findings

The present study demonstrated that the use
of dexmedetomidine as an adjuvant to local
anesthetics in supraclavicular brachial
plexus block resulted in a significantly
faster onset of both sensory and motor
blockade compared to dexamethasone. Ad-
ditionally, dexmedetomidine markedly pro-
longed the duration of sensory and motor
block. Patients receiving dexmedetomidine
also experienced a substantially longer du-
ration of postoperative analgesia. All ob-
served differences between the two study
groups were found to be highly statistically
significant (p < 0.001), indicating the supe-
rior efficacy of dexmedetomidine in en-
hancing block characteristics and analgesic
outcomes.

Discussion

The present study demonstrated that dex-
medetomidine significantly enhances the
quality and duration of supraclavicular bra-
chial plexus block compared to dexame-
thasone.

Dexmedetomidine’s superiority may be at-
tributed to its action on alpha-2 receptors,
leading to inhibition of nerve fiber trans-
mission and vasoconstriction, which pro-
longs drug action [12—14]. Previous studies
have also reported similar findings, sup-
porting its role as a potent adjuvant [15,16].

Dexamethasone, although effective, acts
primarily by reducing inflammation and
prolonging analgesia indirectly [17,18].
While it improves block duration, its onset
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is slower compared to dexmedetomidine
[19].

Our findings align with earlier research
demonstrating prolonged analgesia with
dexmedetomidine [20-22]. The enhanced
duration observed may reduce the need for
postoperative analgesics, improving patient
satisfaction.

However, dexmedetomidine may be associ-
ated with side effects such as bradycardia
and hypotension, although none were sig-
nificant in this study [23,24].

This study is limited by its retrospective de-
sign and lack of randomization. Further
prospective randomized trials are recom-
mended [25].

Conclusion

Dexmedetomidine is a more effective adju-
vant than dexamethasone in supraclavicular
brachial plexus block, providing faster on-
set and prolonged analgesia. It can be con-
sidered a superior choice for improving
perioperative outcomes.
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