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Abstract:

Background: Inguinal hernioplasty is a frequently performed surgical procedure associated with moderate to
severe postoperative pain. Effective postoperative analgesia is essential to prevent adverse outcomes. The
ultrasound-guided transversus abdominis plane (TAP) block targets the anterolateral abdominal wall's innervation
from T6-L1, which can enhance analgesia duration, delay the first analgesic request, lower overall analgesic
consumption, and reduce opioid-related side effects. Adjuvants like dexmedetomidine, clonidine, dexamethasone,
and fentanyl are often used to prolong the effects of bupivacaine. This study evaluated the addition of two doses
of dexmedetomidine (0.5 mcg/kg and 1 mcg/kg) to bupivacaine for the TAP block, with the objective of
determining which dose provides optimal postoperative analgesia.

Aims and Objectives: Aim of the study is to evaluate two doses of dexmedetomidine(0.5mcg/kg and 1 mcg/kg)
in ultrasound guided transversus abdominis plane block for postoperative analgesia in patients undergoing
unilateral inguinal hernioplasty. Primary objective was to identify optimal doses of dexmedetomidine added to
bupivacaine for postoperative analgesia in unilateral inguinal hernioplasty while secondary objectives were to
observe the time and average dose of rescue analgesics , level of sedation and other adverse effects related to
drugs and technique, if any.

Materials and Methods: A prospective hospital based study was conducted at Gandhi Medical College , Bhopal
comprising of 80 patients between age group 18-60 years , male, belonging to ASA grade I to II, scheduled for
elective unilateral inguinal hernioplasty under the subarachnoid block (SAB) after informed consent. GROUP 1-
40 patients received a unilateral TAP block using 22 ml solution— consisting of 20 ml 0.25% bupivacaine and
0.5 mcg/kg dexmedetomidine dissolved in 2 ml normal saline. GROUP 2 - 40 patients received a unilateral TAP
block using 22 ml solution— consisting of 20 ml 0.25% bupivacaine and 1 mcg/kg dexmedetomidine dissolved
in 2 ml normal saline. Diclofenac 75mg was used as rescue analgesia. Post operative pain is evaluated by VAS
score for pain at 0,2,4,8,12 and 24 hrs postoperatively, time to 1st request of analgesia ,total analgesia sedation by
ramsay sedation score and any complications were noted.

Result: There was no statistical significant difference between the two groups in demographic characteristics
(age, weight, side of surgery, duration of surgery, ASA), Group A consistently exhibited higher mean pulse rates
and systolic blood pressure compared to Group B at various postoperative intervals especially at 1 and 2 hrs, with
statistically significant differences. However, diastolic blood pressure and mean arterial pressure showed
significant differences only at specific time points(l and 2 hrs) postoperatively, with no significant variances at
other intervals. Group A had lower VAS scores at rest and during coughing compared to Group B postoperatively
at all time points, indicating better analgesia quality in Group B. Group B showed a longer mean time to first
rescue analgesic (11.45 hours)compared to Group A (6.53 hours), indicating more effective pain management in
Group B. Additionally, Group B had significantly lower total analgesic consumption in 24 hours (159.38 mg)
compared to Group A (270 mg), suggesting better pain management efficacy or patient response in Group B.
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all 80 patients exhibited a Ramsay Sedation Score of 2. Only 5.0% of patients in Group B experienced bradycardia,
which was successfully managed with atropine. Notably, neither group reported any instances of nausea, vomiting,
or hypotension.

Conclusion: This study elucidated that addition of 1 mcg/kg Dexmedetomidine to Bupivacaine in ultrasound
guided TAP block for postoperative analgesia in unilateral inguinal hernioplasty gives better quality and longer
duration of post- operative analgesia than 0.5 mcg/kg Dexmedetomidine. It provides longer first analgesia request
time and lesser total analgesia consumption in 24 hours with minimal side effects like sedation, bradycardia,
nausea and vomiting.

Keywords: Dexmedetomidine, Bupivacaine, Visual Analogue Pain Scale (VAS) Score, Analgesia, Ramsay
Sedation Score.
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Introduction

Postoperative pain management is critical for
enhancing recovery and reducing hospital
readmissions, particularly in surgeries like inguinal
hernioplasty, which is associated with significant
pain.[1] This pain can manifest in various forms,
including somatic, nociceptive, visceral, and
neuropathic pain, complicating the patient’s overall
comfort.

The transversus abdominis plane (TAP) block is an
effective technique for providing postoperative
analgesia in abdominal surgeries. It was first
described by kuppuvelumani et al.in 1993 and 1 st
documented by Rafi in 2001 [2]. The TAP block
involves injecting a local anesthetic between the
internal oblique and transversus abdominis muscles
known as transverse abdominis plane [3]. This
targets the thoracolumbar nerves originating from
T6 to Llspinal roots that supply the anterolateral
abdominal wall, helping to alleviate pain [4]. The
use of TAP blocks has been shown to reduce the
need for systemic opioids and NSAIDS, which carry
risks of side effects such as nausea, drowsiness, and
urinary retention, pruritis etc.[5]

With advancements in ultrasound technology, the
precision of TAP blocks has significantly improved.
Hebbard et al in 2007 described TAP block with an
ultrasound guided approach [6]. This allows for
accurate localization of the injection site, enhancing
the success rate while minimizing the required
dosage of local anesthetics[7]. Commonly used local
anesthetics for TAP blocks include ropivacaine and
bupivacaine, often combined with adjuvants like
dexmedetomidine or clonidine to prolong analgesic
effects and reduce postoperative pain[8].

a2-adrenergic receptor (a2-AR) agonists like
dexmedetomidine are versatile in clinical practice,
providing sedation, analgesia, anxiolysis, and
perioperative sympatholysis. Dexmedetomidine is
selective for a2 receptors, offering benefits such as
hemodynamic stability, reduced delirium, and
improved respiratory function in ventilated patients.
It prolongs sensory and motor blockade by local
anesthetics and achieves these effects through
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inhibition ~ of  sympathetic  outflow  and
norepinephrine release via central and peripheral a2-
adrenergic  receptors[9]. In  this  study,
dexmedetomidine was chosen as an adjunct over
clonidine because of its higher selectivity for a2
receptors and its ability to minimize hemodynamic
fluctuations. The mechanism of action involves
hyperpolarizing neuronal cation currents, leading to
localized inhibitory effects. Dexmedetomidine is
known to potentially exert a more potent inhibitory
effect on neuronal action potentials compared to
clonidine. Moreover, dexmedetomidine offers a
more distinct sensory block by preferentially
affecting Ad and C fiber action potentials over motor
neurons, in contrast to clonidine [29]. The current
knowledge of dexmedetomidine use in TAP blocks
has some gaps, including :most effective dose and
concentration of dexmedetomidine to use in tap
blocks to achieve optimal analgesia while
minimizing side effects, its safety profile
(particularly regarding potential systemic effects
and local tissue toxicity), its impact on factors such
as chronic pain development, wound healing, and
patient satisfaction over extended periods. Further
research is required to elucidate the pharmacokinetic
and pharmacodynamic properties of
dexmedetomidine when administered via tap blocks,
including its absorption, distribution, metabolism,
and elimination in local tissues. This study intends
to assess the analgesic effect of adding two doses
(0.5mcg/kg and Imcg/kg) of dexmedetomidine to
bupivacaine in ultrasound guided TAP block for
postoperative analgesia in unilateral inguinal
hernioplasty. We intend to assess the duration of
postoperative analgesia, quality of analgesia as
measured by VAS score, and the total amount of
rescue analgesics consumed in 24 hours. A
hypothesis on using two doses (0.5 mcg/kg and 1
mcg/kg) of dexmedetomidine in TAP block for
postoperative analgesia could be that the higher dose
(1 mecg/kg) will provide superior analgesia
compared to the lower dose (0.5 mcg/kg) due to its
greater alpha-2 adrenergic agonist effect. However,
it is also possible that the higher dose may increase
the risk of systemic side effects such as hypotension
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and bradycardia. Therefore, the hypothesis could
further speculate that while the higher dose may
offer improved pain control, careful titration and
monitoring are essential to balance analgesic
efficacy with safety.
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Materials and Methods: An prospective hospital
based study was conducted at Gandhi Medical
College, Bhopal comprising of 80 patients between
age group 18-60 years, male, belonging to ASA
grade I to II, scheduled for elective unilateral
inguinal hernioplasty under the subarachnoid block

(SAB) after informed consent.

Inclusion Criteria

Exclusion Criteria

ASATand Il

Patient refusal or not giving consent.

Age between 18-60 years.

Patient with coagulopathies, Use of anticoagulant
medications

subarachnoid block.

elective unilateral inguinal hernioplasty under

Seizure disorder

ASA grade III and above

Bradycardia and heart block

History of cardiac, respiratory, renal, or hepatic failure

Psychological disorders

Local skin infections or diseases

History of drug allergy to bupivacaine or
dexmedetomidine

Patient consuming adrenoceptors agonist or
antagonist

Thorough preoperative assessment of patients was
done in the form of detailed history, allergy,
comorbidities, addiction, general examination and
systemic examination. Preoperatively patients were
informed about the procedure, anesthesia technique,
and the use of a visual analogue scale (VAS) for pain
assessment. Informed consent was obtained prior to
the surgery.

Baseline Vital parameters of patients such as heart
rate, systolic blood pressure, diastolic blood
pressure, mean arterial pressure, spo2 were noted.

Under strict asepsis, the Subarachnoid block was
given using 25G Quincke spinal needle with 0.5%
heavy bupivacaine 15 mg (3ml) in the L3-L4
interspace. After the completion of the surgery, TAP
block was given on the operated side after sanitizing
the upper area of iliac crest with povidine iodine
10% and under sterile conditions, the linear probe
(linear R)of ultrasound was placed in transverse
position on the anterolateral plane of abdomen in
space between the iliac crest and below the ribs. The
fascia between the internal oblique and the
transverse abdominis was identified. The study
drugs (TAP block solution) were injected under
ultrasound guidance to ensure proper distribution
after negative aspiration.

The patients were assigned into 2 groups: each group
consisting of 40 patients received TAP block using
22 ml solution

e Group 1 : 20 ml of 0.25% bupivacaine and 0.5
mcg/kg dexmedetomidine in 2 ml normal
saline.
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e Group 2: 20 ml of 0.25% bupivacaine and 1
mcg/kg dexmedetomidine in 2 ml normal
saline, chosen at the discretion of the
anesthesiologists.

Patients were monitored postoperatively for 24h at
0,2,4,8,12&24 hrs.

HR, Mean arterial pressure (MAP), Respiratory rate
(RR), Sp0O2, VAS (visual analogue scale) Score,
Ramsay sedation score, Time to the first request of
analgesia, Total analgesic consumption(time frame
24hrs  postoperatively), TAP block related
complications (time frame 24hrs postoperatively)
like.

Intravascular injection, Local anesthetic toxicity,
Infection, Bleeding, Neurologic injury, Myonecrosis
Injury to internal visceral organs, drug related side
effects (Nausea, vomiting, hypotension,
bradycardia, headache) were noted.

Diclofenac 75mg was used as the first rescue
analgesic whenever VAS was >4 in the 24 h, and its
first requirement time was recorded.

Visual Analogue Pain Scale

Grade 0 (0-1) : Good analgesia

Grade 1 (1-4) : Moderate analgesia
Grade 2 (4-7) : Mild analgesia

Grade 3 (7-10) : No analgesia

Grade 4 (10) : Worst pain imaginable
Ramsay Sedation Score [10]
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Score

Response

patient Anxious and Agitated or restless or both

patient Cooperative, Oriented and Serene

Drowsy and responding easily to commands

BN

brisk response to light glabellar tap or loud auditory
stimulus

sluggish response to light glabellar tap or loud
auditory stimulus

no response to light glabellar tap or loud auditory
stimulus

Statistical Analysis: The categorical variables were
presented with counts and percentages, while
quantitative data were expressed as means with
standard deviations. Following statistical tests were
applied for the results:

1. The comparison of the variables which were
quantitative in nature were analysed using
unpaired 't' test.

2. The comparison of the variables which were
qualitative in nature were analysed using the
Chi-Square test. Fisher’s exact test was utilized
when any cell in the contingency table had an
expected value of less than 5.

The data entry was done in the Microsoft EXCEL
spreadsheet and the final analysis was done with the
use of software Epi Info software. For statistical
significance, p value of less than 0.05 was
considered statistically significant.

Limitations: An important limitation of our study
was the inability to  measure serum
dexmedetomidine levels to determine whether the
analgesic effect was primarily due to its systemic

action or its potentiation of the effect of local
anaesthetic in TAP blocks.

e  We restricted our study to ASA grade I and II
patients and focused solely on elective
unilateral inguinal hernia surgeries, limiting the
generalizability of our findings to broader
patient populations and surgical procedures.

e We did not assess serum levels of cortisol,
norepinephrine, epinephrine, interleukin-6, or
blood glucose following dexmedetomidine
administration, which could provide insights
into its physiological effects beyond analgesia.

e The study was conducted at a solitary institution
with a small sample size. Our study's findings
may not fully represent larger or more diverse
patient cohorts.

e We followed patients for only 24 hours
postoperatively, limiting our ability to assess
longer-term outcomes or complications.

However, every effort was undertaken to mitigate
bias in the study.

Results

Table 1: Distribution according to study group, American Society of Anesthesiologists (ASA) grades,
Participant Weight, Duration of Surgery between Dexmedetomidine Dosing Groups

Groups | Different doses No. of | ASA Grade | ASA Weight | Duration
cases 1 Grade 2 (kg) of surgery
[Mean (hours)
+SD] | [Mean =+
SD]
Received TAP block using 22 | 40(50.00%) | 11 (27.5%) | 29(72.5%)
ml solution - consisting of 20
Group A | ml 0.25% bupivacaine and 0.5 72.98 1.18+.245
mcg/kg  dexmedetomidine +8.39
dissolved in 2 ml normal
saline
Received TAP block using 22 | 40(50.00%) | 15(37.5%) 25(62.5%)
ml solution - consisting of 20
ml 0.25% bupivacaine and 1 70.75 1.237+.252
Group B | meg/kg  dexmedetomidine +7.77
dissolved in 2 ml normal
saline
80 26(32.5%) 54(67.5%) | 71.86 1.213+.248
total +8.12
p value 0.340 0.340 0.22 0.372
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The table displays the distribution of participants in
the study conducted at the Department of
Anaesthesiology, Gandhi Medical College and
associated Hamidia Hospital in Bhopal. The
participants were divided into two groups, Group A
and Group B, based on the doses of
dexmedetomidine given in the ultrasound-guided
transversus abdominis plane (TAP) block.
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Based on the statistical analyses conducted (Chi-
Square test for ASA grades, unpaired t-tests for
weight distribution and surgery duration), there were
no significant differences observed between Group
A and Group B in terms of ASA grades, participant
weights, or surgery durations. This suggests that the
distribution of participants across these parameters
was similar between the two groups in the study.

Table 2: Age-wise distribution between the groups

Age (years) Group A Group B Total

No. % No. % No. %
19-25 years 5 12.5% 5 12.5% 10 12.5%
26-35 years 6 15.0% 11 27.5% 17 21.3%
36-45 years 9 22.5% 12 30.0% 21 26.3%
46-55 years 20.0% 7 17.5% 15 18.8%
56-60 years 12 30.0% 5 12.5% 17 21.3%
Total 40 100.0% 40 100.0% 80 100.0%
Mean+SD 43.90+12.78 39.70+12.14 41.8+12.56
T value 1.507, df =78
P value 136

(Unpaired 't' test applied. P value <0.05 was
considered statistically significant.)

14

10

No. of Cases

d-y

b2

19-25 years  26-35 years

The above table shows the age distribution of Group
A and Group B participants. The ages were
comparable in both groups.

12 12
11
9
< 8
.
. 6
: 5

0

36-45 years

46-55 years  56-60 years

B Group A EGroup B

Graph 1: Age distribution of the study participants
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Table 3: Comparative Analysis of Mean Pulse Rate between Study Groups at Different Time Intervals

Time Intervals Group A [Mean + | Group B [Mean + | T value P value
SD] SD]
Baseline 80.35+9.56 78.7+£8.22 0.8274, df=78 0.410
After TAP block 81.5+7.01 83.3+5.39 -1.287, df=78 0.201
1 hour 69.5+6.04 65.55+7.21 2.6561, df=78 0.009
2 hours 72.35+£5.22 69.9+5.04 2.1347, df=78 0.035
3 hours 75.95+5.21 73.55+4.78 2.1456, df=78 0.035
4 hours 79.05+5.55 77.2+5.24 1.5335, df=78 0.129
8 hours 80.4+6.39 80.84+4.92 -0.313, df=78 0.754
12 hours 81.6+6.38 82.55+4.57 -0.765, df=78 0.446
24 hours 81.65+6.42 83.25+5.16 -1.228, df=78 0.222

(Unpaired 't' test applied. P value <0.05 was
considered statistically significant.)

This analysis compared mean pulse rates between
two study groups. Initially, Group A had a mean
pulse rate of 80.35 beats per minute, while Group B
had 78.7 beats per minute, with no significant
difference (p = 0.410). After the TAP block, Group

A's rate increased to 81.5, and Group B's to 83.3,
also not significant (p = 0.201). However, at 1 hour
postoperatively, Group A had a significantly higher
mean pulse rate of 69.5 compared to Group B's
65.55 (p = 0.009). This trend continued at 2 and 3
hours, with Group A consistently showing higher
rates (p = 0.035 for both).
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Graph 2: Comparative Analysis of Mean Pulse Rate between Study Groups at Different Time Intervals

Table 4: Comparative Analysis of Mean Systolic Blood Pressure between Study Groups at Different Time

Intervals
Group A [Mean + | Group B [Mean + | T value P value

Time Intervals SD] SD]

Baseline 126.1+10.45 126.5+9.3 -0.180, df=78 0.856
After TAP block 122.15+8.57 124.85+6.4 -1.595, df=78 0.114
1 hour 110.6+£6.15 106.9+£6.99 2.5146, df=78 0.013
2 hours 114.75+5.72 113.2+5.45 1.2404, df=78 0.218
3 hours 119.35+5.82 117.5£5.08 1.5140, df=78 0.134
4 hours 123.7+6.65 121.6+4.84 1.6148, df=78 0.110
8 hours 125+7.66 123.65+4.41 0.9659, df=78 0.337
12 hours 125.65+8.08 126.25+4.58 -0.408, df=78 0.683
24 hours 125.95+8.44 126.05+5.29 -0.063, df=78 0.949
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(Unpaired 't' test applied. P value <0.05 was
considered statistically significant.)

The table summarizes the average systolic blood
pressure (SBP) across time intervals in two study
groups. Initially, Group A had a mean SBP of 126.1
mmHg, while Group B had 126.5 mmHg, with no
significant difference (p = 0.856). After the TAP
block, both groups experienced a decrease in SBP,
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with Group A at 122.15 mmHg and Group B at
124.85 mmHg, also not significant (p = 0.114).

However, at 1-hour post-surgery, Group A's mean
SBP was significantly higher at 110.6 mmHg
compared to Group B's 106.9 mmHg (p = 0.013).
Although SBP values fluctuated in subsequent
intervals, most differences were not statistically
significant.

Mean Systolic Blood Pressure

125426.1
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115+

Mean Systolic Blood Pressure (mmHg)
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100+
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== GROUP A =-=GROUPB

Graph 3: Comparative Analysis of Mean Systolic Blood Pressure between Study Groups at Different
Time Intervals

Table S: Comparative Analysis of Mean Diastolic Blood Pressure between Study Groups at Different
Time Intervals

Time Intervals Group A [Mean Group B [Mean T value P value
+ SDJ + SD]

Baseline 78.7£7.69 80.849.19 -1.108, df=78 0.271
After TAP block 76.2+6.84 80.35+6.02 -2.880, df=78 0.005
1 hour 69.75+6.36 66.65+5.84 2.2702, df=78 0.025
2 hours 72.95£5.96 70.85+5.41 1.6499, df=78 0.102
3 hours 75.15+4.81 73.3545.15 1.6148, df=78 0.110
4 hours 77.55£5.59 77.6+5.31 -0.041, df=78 0.967
8 hours 77.65+5.92 77.2+£5.43 0.3542, df=78 0.724
12 hours 79.65+5.78 78.2+6.06 1.0953, df=78 0.276
24 hours 80.25+6.66 78.7+6.89 1.0229, df=78 0.309

(Unpaired 't' test applied. P value <0.05 was
considered statistically significant.)

The analysis of diastolic blood pressure (DBP)
showed that Group A had a mean DBP of 78.7
mmHg and Group B 80.8 mmHg initially, with no
significant difference (p = 0.271). After the TAP

Mishra et al.

block, Group A's mean DBP decreased to 76.2
mmHg, while Group B's increased to 80.35 mmHg,
showing a significant difference (p = 0.005). At one-
hour post-surgery, Group A had a higher DBP
compared to Group B (p = 0.025), though variations
at other time intervals were not statistically
significant.
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Graph 4: Comparative Analysis of Mean Diastolic Blood Pressure between Study Groups at Different
Time Intervals
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Intervals

Table 6: Comparative Analysis of Mean Arterial Pressure between Study Groups at Different Time

Intervals
Group A [Mean + | Group B [Mean + | T value P value

Time Intervals SD] SD]

Baseline 94.5+7.04 96.03+7.91 -0.915, df=78 0.362
After TAP block 91.52+6.25 95.18+5.33 -2.824, df=78 0.006
1 hour 83.37+5.64 80.07+5.65 2.6145, df=78 0.010
2 hours 86.88+5.22 84.97+4.68 1.7295, df=78 0.087
3 hours 89.88+4.57 88.07+4.39 1.8137, df=78 0.073
4 hours 92.93+£5.02 92.27+4.55 0.6225, df=78 0.535
8 hours 93.43+£5.65 92.68+4.36 0.6648, df=78 0.508
12 hours 94.98+5.56 94.5+7.04 0.3409, df=78 0.734
24 hours 95.48+6.65 94.48+5.74 0.7198, df=78 0.473
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(Unpaired 't' test applied. P value <0.05 was
considered statistically significant.)

The analysis of mean arterial pressure (MAP)
revealed that Group A had a mean MAP of 94.5
mmHg and Group B had 96.03 mmHg initially, with
no significant difference (p = 0.362). After the TAP
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block, Group A's mean MAP decreased to 91.52
mmHg, while Group B's was 95.18 mmHg, showing
a significant difference (p = 0.006). At one hour
post-surgery, Group A's MAP was significantly
higher than Group B's (p = 0.010), although
variations at other time points were not statistically

significant.

Table7: Comparative Analysis of Visual Analogue Scale (VAS) at Rest between Study Groups at
Different Time Intervals

Group A Group B T value P value
Time Intervals [Mean % SD] [Mean + SD]
0 hour 0.00+0.00 0.00+0.00 - -
1 hour 0.00+0.00 0.00+0.00 - -
2 hours 0.25+0.67 0.00+0.00 2.3603, df=78 0.020
3 hours 2.3+0.76 0.00+0.00 19.194, df=78 0.001
4 hours 2.45+0.85 1.7+£0.72 4.2623, df=78 0.001
8 hours 4.45+1.3 2.5+0.72 8.3099, df=78 0.001
12 hours 2.53+0.68 3.48+0.82 -5.659, df=78 0.001
24 hours 2.234+0.42 2+0.00 3.3649, df=78 0.001

(Unpaired 't' test applied. P value <0.05 was
considered statistically significant.)

The analysis of Visual Analogue Scale (VAS) scores
at rest showed both Group A and Group B recorded
a score of 0.00 immediately post-surgery, indicating
no pain. This continued until 3 hours
postoperatively. However, at 4 hours, Group A had

a mean VAS score of 2.45, while Group B scored
1.7, showing a significant difference (p = 0.001). At
8 hours, Group A's mean score rose to 4.45,
compared to Group B's 2.5, again significantly
different (p = 0.001). At 24 hours, Group A had a
mean VAS score of 2.23, while Group B had 2.0,
with a significant difference (p = 0.001).

VAS Score at Rest
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Graph 6: Comparative Analysis of Visual Analogue Scale (VAS) at Rest between Study Groups at
Different Time Intervals
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Table 8: Analysis of Visual Analogue Scale (VAS) Scores at Rest between Study Groups over Time
Intervals (Descriptive Analysis)

Time Intervals VAS Group A Group B P value
Score No. % No. %

0 hour 0 40.00 100.0% 40.00 100.0% -

1 hour 0 40.00 100.0% 40.00 100.0% -

2 hours 0 35 87.5% 40 100.0% P=10.021
2 5 12.5% 0 0.0%
0 1 2.5% 40 100.0%
2 28 70.0% 0 0.0% P<0.001
3 9 22.5% 0 0.0%

3 hours 4 1 2.5% 0 0.0%
5 1 2.5% 0 0.0%
0 0 0.0% 6 15.0%
2 28 70.0% 34 85.0%

4 hours 3 9 22.5% 0 0.0% P <0.001
5 3 7.5% 0 0.0%
2 5 12.5% 25 62.5%

8 hours 3 3 7.5% 10 25.0%
4 11 27.5% 5 12.5% P <0.001
5 11 27.5% 0 0.0%
6 10 25.0% 0 0.0%
2 23 57.5% 5 12.5%

12 hours 3 13 32.5% 13 32.5% P <0.001
4 4 10.0% 21 52.5%
6 0 0.0% 1 2.5%

24 hours 2 31 77.5% 40 100.0% P=10.001
3 9 22.5% 0 0.0%

The table compares Visual Analogue Scale (VAS)
scores at rest between Group A and Group B at
various postoperative intervals. At 0 and 1 hour
post-surgery, both groups reported VAS scores of 0,
indicating no pain.

However, differences appeared at 2 hours, with
87.5% of Group A reporting a score of 0 and 12.5%
reporting a score of 2, while all of Group B
maintained a score of 0 (p = 0.021). By 3 hours, only
one patient in Group A reported a score of 0, with
most reporting scores of 2 or 3, while Group B

remained at 0, resulting in a significant difference (p
<0.001).

At 4 hours, no patients in Group A reported a score
of 0, with most reporting scores of 2 or 3, while
Group B had some mild pain, leading to another
significant difference (p < 0.001). This trend
continued, with Group A consistently showing
higher VAS scores at 8, 12, and 24 hours
postoperatively, all significantly different (p <0.001
for 8 and 12 hours; p = 0.001 for 24 hours).

Table 9: Comparison of Visual Analogue Scale (VAS) Scores During Coughing between Study Groups

Time Intervals Group A [Mean = SD] | Group B [Mean + SD] T-value P-value
0 hour 0.00+0.00 0.00£0.00 - -

1 hour 0.00+0.00 0.00£0.00 - -

2 hours 0.53+£1.28 0.00£0.00 2.5924,df=78 | 0.011

3 hours 3.18+1.69 0.00£0.00 11.861,df=78 | 0.001

4 hours 3.25+¢141 2.5+1.01 2.7327,df=78 | 0.007

8 hours 6.15+2.12 3.65+1 6.7467, df=78 | 0.001
22 hours 2.73£1.06 4.88+1.4 -7.740,df=78 | 0.001
24 hours 2.24+0.41 2+0 3.1224, df=78 | 0.002

(Unpaired 't' test applied. P value <0.05 was
considered statistically significant.)

The table compares Visual Analogue Scale (VAS)
scores for pain during coughing between Group A
and Group B at various postoperative intervals. At
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0- and 1-hour post-surgery, both groups reported
VAS scores of 0, indicating no pain.

At 2 hours, Group A's mean VAS score was 0.53,
while Group B maintained a score of 0, resulting in
a significant difference (t =2.5924, p=0.011). By 3
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hours, Group A's score rose to 3.18, and Group B
remained at 0, leading to a significant difference (t =
11.861, p <0.001).

At 4 hours, Group A's score increased to 3.25, while
Group B's score rose to 2.5, with a significant

e-ISSN: 0976-822X, p-ISSN: 2961-6042

difference confirmed (t = 2.7327, p = 0.007).
Throughout the postoperative period, Group A
consistently exhibited higher VAS scores during
coughing compared to Group B, with significant
differences noted at 8, 12, and 24 hours (p < 0.05).
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Graph 7: Comparison of Visual Analogue Scale (VAS) Scores During Coughing between Study Groups

Table10: Analysis of Visual Analogue Scale (VAS) Scores at Coughing between Study Groups over Time
Intervals (Descriptive Analysis)

Time Intervals VAS Group A Group B P value
Score No. % No. %
0 hour 0 40.00 100.0% 40.00 100.0% -
1 hour 0 40.00 100.0% 40.00 100.0% -
2 hours 0 34 85.0% 40 100.0%
3 3 7.5% 0 0.0% P=0.039
4 3 7.5% 0 0.0%
0 0 0.0% 40 100.0%
2 19 47.5% 0 0.0%
3 7 17.5% 0 0.0%
4 11 27.5% 0 0.0%
3 hours 6 1 2.5% 0 0.0%
8 1 2.5% 0 0.0% P <0.001
10 1 2.5% 0 0.0%
0 0 0.0% 5 12.5%
2 14 35.0% 5 12.5%
3 11 27.5% 30 75.0%
4 12 30.0% 0 0.0% P <0.001
4 hours 5 1 2.5% 0 0.0%
8 2 5.0% 0 0.0%
2 5 12.5% 0 0.0%
3 1 2.5% 24 60.0%
8 hours 4 2 5.0% 11 27.5%
Mishra et al. International Journal of Current Pharmaceutical Review and Research

51



International Journal of Current Pharmaceutical Review and Research

e-ISSN: 0976-822X, p-ISSN: 2961-6042

5 2 5.0% 0 0.0% P <0.001
6 10 25.0% 5 12.5%
7 9 22.5% 0 0.0%
8 9 22.5% 0 0.0%
10 2 5.0% 0 0.0%
2 23 57.5% 5 12.5%
3 11 27.5% 0 0.0%
4 0 0.0% 8 20.0% P <0.001
5 6 15.0% 11 27.5%
12 hours 6 0 0.0% 15 37.5%
8 0 0.0% 1 2.5%
24 hours 2 32 80.0% 40 100.0% | P <0.001
3 8 20.0% 0 0.0%

The table presents Visual Analogue Scale (VAS)
scores for coughing in patients from Group A and
Group B at various postoperative intervals.
Immediately after surgery and up to 1 hour, both
groups reported no pain, with VAS scores of 0.

At 2 hours postoperatively, 85% of Group A patients
reported a score of 0, while all in Group B did,
resulting in a significant difference (p = 0.039). By
3 hours, Group A showed no patients with a score of
0, whereas Group B maintained a score of 0 for all,

leading to a significant difference (p < 0.001).

At 4 hours, Group A again had no patients reporting
a score of 0, while Group B exhibited varied scores,
resulting in another significant difference (p <
0.001). Throughout the postoperative period, Group
A consistently reported higher VAS scores during
coughing compared to Group B at 8, 12, and 24
hours, with significant differences confirmed at
these intervals (p < 0.001).

Table 11: Comparison of Time to First Rescue Analgesic Administration between Group A and Group B

Time to 1% Rescue | Group A Group B Total
Analgesic No. % No. % No. %
3 hours 3 7.5% 0 0.0% 3 3.8%
4 hours 2 5.0% 0 0.0% 2 2.5%
5 hours 3 7.5% 0 0.0% 3.8%
6 hours 11 27.5% 0 0.0% 11 13.8%
7 hours 7 17.5% 0 0.0% 8.8%
8 hours 12 30.0% 2 5.0% 14 17.5%
9 hours 2 5.0% 3 7.5% 5 6.3%
10 hours 0 0.0% 5 12.5% 5 6.3%
11 hours 0 0.0% 4 10.0% 4 5.0%
12 hours 0 0.0% 17 42.5% 17 21.3%
13 hours 0 0.0% 9 22.5% 9 11.3%
Total 40 100.0% 40 100.0% 80 100.0%
Mean+SD 6.53+1.6 11.45+1.43 8.994+2.9
T value -14.504, df =78
P value P <0.001

The table analyzes the time until patients in Group Statistical analysis confirmed these findings,

A and Group B received their first rescue analgesic
post-surgery. At 3 hours, only 7.5% of Group A
patient’s needed analgesia, while Group B had none.
By 6 hours, 27.5% of Group A patients had required
it, compared to none in Group B.

This trend continued, with Group A needing
analgesia earlier. Notably, at 12 hours, none in
Group A needed it, while 42.5% of Group B did.
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showing Group A had a significantly shorter mean
time to first rescue analgesic (6.53 hours) compared
to Group B (11.45 hours), with a p-value of less than
0.001. This suggests that pain management in Group
B was more effective, allowing patients to require
rescue analgesia later. Overall, Group B's
interventions led to better pain management
outcomes than those in Group A.
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Table 12: Comparison of Total Analgesic Consumption in 24 Hours between Group A and Group B
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Total Analgesic Consumption | Group A Group B Total

in 24 hrs No. % No. | % No. | %

150 0 0.0% 35 87.5% 35 43.8%
225 21 52.5% 5 12.5% 26 32.5%
300 14 35.0% 0 0.0% 14 17.5%
375 5 12.5% 0 0.0% 5 6.3%
Total 40 100.0% 40 100.0% 80 100.0%
Mean+SD 270+£53.17 159.38425.12 214.69+69.32
T value 11.898, df =78

P value P <0.001

The table compares total analgesic consumption in
the 24 hours post-surgery for two patient groups:
Group A and Group B. Significant differences were
observed in their analgesic use. None in Group A
took the lowest dosage of 150 mg, while 87.5% in
Group B did. Conversely, 52.5% of Group A
patients consumed 225 mg, compared to 12.5% in
Group B. For the highest dosages, 35.0% of Group
A used 300 mg, and 12.5% took 375 mg, while none

in Group B required these amounts.

Overall, the average total analgesic consumption
was significantly higher in Group A (270 mg) than
in Group B (159.38 mg), with a p-value of less than
0.001. These results indicate that Group B had more
effective pain management, leading to lower
analgesic requirements.
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Graph 8: Comparison of Total Analgesic Consumption in 24 Hours between Group A and Group B

Tablel3: Comparison of Adverse Effects in Patients Undergoing Inguinal Hernioplasty

Adbverse effects Group A | Group B | Total
No. | % No. | % No. | %
Bradycardia 0 0.0% 2 5.0% 2 2.5%
hypotension 0 0.0% 0 0.0% 0 0.0%
nausea 0 0.0% 0 0.0% 0 0.0%
vomiting 0 0.0% 0 0.0% 0 0.0%
headache 0 0.0% 0 0.0% 0 0.0%
sedation 0 0.0% 0 0.0% 0 0.0%
urinary retention 0 0.0% 0 0.0% 0 0.0%
TAP block related complications 0 0.0% 0 0.0% 0 0.0%
No side effect 40 | 100.0% 38 95.0% 78 97.5%
Total 40 | 100.0% 40 100.0% 80 100.0%
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(Pearson Chi-Square= 2.051, df = 1, p value = .152,
Not Significant )

The table analyzes adverse effects in patients
undergoing inguinal hernioplasty, comparing two
groups: Group A (40 patients) and Group B (40
patients). In Group A, there were no cases of
bradycardia (0.0% occurrence), while Group B had
two cases (5.0%). All patients in Group A reported
no adverse effects (100%), but only 95% in Group B
reported the same. Overall, the incidence of adverse
effects was 2.5%, with two patients out of 80
experiencing side effects.

Statistical analysis using the Pearson Chi-Square test
revealed no significant differences between the
groups (p-value = 0.152). There were no reports of
nausea, vomiting, hypotension, headaches, or TAP
block-related complications. These findings indicate
that varying doses of dexmedetomidine in the
ultrasound-guided TAP block did not significantly
affect the incidence of adverse effects in this patient
population.

Ramsay Sedation Score

In our study, all 80 patients exhibited a Ramsay
Sedation Score of 2, indicating a state of being
cooperative, oriented, and serene.

Discussion

This study was conducted to assess the analgesic
effect of adding two doses (0.5mcg/kg and 1
mcg/kg) of dexmedetomidine to bupivacaine in
ultrasound guided TAP block for postoperative
analgesia in unilateral inguinal hernioplasty. We
intended to assess the duration of postoperative
analgesia, quality of analgesia as measured by VAS
score, and the total amount of rescue analgesics
consumed in 24 hours. We hypothesized that
postoperative analgesia with the higher dose
(Imcg/kg GROUP B) will provide superior
analgesia compared to the lower dose (0.5 mcg/kg
GROUP A) due to its greater alpha-2 adrenergic
agonist effect. We also hypothesized that the higher
dose (1 mcg/kg) may increase the risk of systemic
side effects such as hypotension and bradycardia.

1. Demographic Characteristics

The mean age and weight in the two groups was
found to be statistically nonsignificant. There is no
evidence of age bias and an average weight and body
mass in the two groups were not significantly
different.

2. ASA Status

ASA grade I and II were included in the study and
were comparable between both the groups making
this an insignificant factor in the study.

3. Duration of Surgery
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There is no significant difference in the surgery
duration between Group A (1.18 hours+ 0.245) and
Group B(1.237 hours+ 0.252).This shows that
patients in both groups were comparable in terms of
age, weight, ASA status and duration of surgery.

4. Haemodynamic Changes
e Heart Rate

Baseline mean pulse rate in group A was 80.35+9.56
and group B was 78.748.22 (p =0.410). Just
immediately after the TAP block, the mean pulse
rate in group A was 81.5+7.0land group B was
83.3+£5.39 (p =0.201). Mean pulse rate at baseline
and immediately after TAP block were comparable
between both the groups and were statistically
insignificant.

At 1 hour post TAP block, Group A had a
significantly higher mean pulse rate (69.5 beats per
minute + 6.04 standard deviation) compared to
Group B (65.55 beats per minute + 7.21 standard
deviation) with a p-value of 0.009. Similarly, at 2
hours, 3 hours, postoperatively, Group A
demonstrated significantly higher mean pulse rates
than Group B, with p-values of 0.035, 0.035,
respectively. At different postoperative intervals
after 3 hours heart rates were comparable between
both the groups and were statistically insignificant.

e Systolic Blood Pressure

Baseline mean SBP in group A was 121.6+ 10.45
and group B was 126.5 + 9.3 (p =0.856) . Just
immediately after the TAP block, mean SBP in
group A was 122.15+ 8.57 and group B was 124.85
+ 6.4 (p =0.114). Mean SBP at baseline and
immediately after TAP block were comparable
between both the groups and were statistically
insignificant.

At 1 hour post TAP block ,Group A recorded a
significantly higher mean SBP (110.6 mmHg + 6.15
SD) compared to Group B (106.9 mmHg + 6.99 SD),
with a p-value of 0.013. At different postoperative
intervals after 1 hour systolic blood pressure were
comparable between both the groups and were
statistically insignificant.

e Diastolic Blood Pressure

Baseline mean DBP in group A was 78.7 + 7.69 and
group B was 80.8 £ 9.19 (p =0.271) . Just
immediately after the TAP block, mean DBP in
group A was 76.2 + 6.84 and group B was 80.35 +
6.02 . Mean DBP at baseline and immediately after
TAP block were comparable between both the
groups and were statistically insignificant.

At one hour post TAP block , Group A had a
significantly higher mean DBP compared to Group
B (p = 0.025). However, although the mean DBP
values varied between the groups at other time

International Journal of Current Pharmaceutical Review and Research

54



International Journal of Current Pharmaceutical Review and Research

intervals, after 1 hour the differences were not
statistically significant.

e  Mean Arterial Pressure

Baseline mean arterial pressure in group A was 94.5
+ 7.04 and group B was 96.03 £ 7.91 (p =0.362) .
Just immediately after the TAP block, mean DBP in
group A was 91.52 + 6.25 and group B was 95.18 +
5.33. Mean DBP at baseline and immediately after
TAP block were comparable between both the
groups and were statistically insignificant.

At 1 hour post TAP block, Group A had a
significantly higher mean MAP than Group B (p =
0.010). However, although the mean MAP values
varied between the groups at other time intervals,
after 1 hour the differences were not statistically
significant.

The findings of our study correlate with following
studies: -

A. Waleed A Almarakbi et al. [11] found that
Group BD, receiving a TAP block with 20 ml
of 0.25% bupivacaine and 0.5 mcgkg
dexmedetomidine, had a significant decrease in
heart rate for up to 4 hours postoperatively (P <
0.001).

B. Madangopal RM, Dang A et al [12] observed
similar results, with dexmedetomidine groups
showing significant heart rate reductions
compared to controls, particularly at 1 to 2
hours (P < 0.05). MAP values remained
comparable across groups.

C. K Garg [13] et al. reported no significant
changes in blood pressure with ropivacaine and
dexmedetomidine.

In contrast, other studies found differing outcomes:

- QIN Z et al. [14] reported significant reductions in
heart rate and MAP with dexmedetomidine in a
dose-dependent manner (P < 0.05).

- SGR Neethirajan et al. [15] found lower heart rates
and blood pressures in patients receiving
dexmedetomidine compared to controls.

-Talebi G, Moayeri H et al. [16] observed
significantly lower blood pressure in higher
dexmedetomidine dose groups.

- Jyoti Sinha et al. [17] reported better hemodynamic
parameters with dexmedetomidine compared to
dexamethasone.

Post Operative Analgesia

Evaluating postoperative analgesia was our primary
outcome.

e VAS Score

We used a VAS score for the quality of
postoperative analgesia . We used the VAS score at
rest and at coughing .
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e  VAS Score at Rest

At baseline (0 hour) and up to 3 hours
postoperatively, both groups had VAS scores of 0.00
(+ 0.00), indicating no pain at rest. However, at 4, §,
and 24 hours postoperatively, Group A had higher
mean VAS scores compared to Group B, with values
of 2.45 (+ 0.85), 4.45 (+ 1.3), and 2.23 (+ 0.42) for
Group A, and 1.7 (x 0.72), 2.5 (£ 0.72), and 2.0 (+
0.00) for Group B, respectively. This difference was
statistically significant (p < 0.001), indicating better
duration of analgesia in Group B.

e VAS Score at Coughing

Regarding VAS scores during coughing, at 0 and 1
hour post-surgery, both groups reported scores of
0.00 (= 0.00), indicating no pain during coughing
immediately after surgery. However, at 2, 3,4, 8, 12,
and 24 hours postoperatively, Group A had higher
mean VAS scores compared to Group B, with values
of 0.53 (= 1.28), 3.18 (= 1.69), 3.25 (= 1.41), and
6.15 (= 2.12) for Group A, and 0.00 (£ 0.00), 2.5 (£
1.01), and 3.65 (= 1.00) for Group B, respectively.
This difference was statistically significant (p <
0.001), indicating better analgesia quality in Group
B.

The findings of our study correlate with following
studies:

Waleed A Almarakbi et al. [11] found that adding
dexmedetomidine (0.5 mcg/kg) to bupivacaine in
TAP blocks significantly improved postoperative
pain control in abdominal hysterectomy patients,
resulting in lower pain scores (P <0.001).

Xue Y et al. [18] reported similar findings, showing
that dexmedetomidine (I mcg/kg) reduced pain
scores and nausea in patients receiving TAP blocks
with ropivacaine.

Recep Aksu et al. [19] also noted decreased pain
scores and morphine use with dexmedetomidine in
lower abdominal surgeries.

Sun Q et al[20] meta-analysis confirmed that
dexmedetomidine (1 mecg/kg) reduces pain and
opioid consumption across various surgical
procedures.

SGR Neethirajan et al.[15] and Raouf R Gadallah et
al. [21] found that dexmedetomidine provided
prolonged analgesia and lower pain scores in
laparoscopic surgeries compared to controls.

1st Rescue Analgesia

In this study we used slow IV diclofenac 75 mg as
the first rescue analgesic whenever the visual
analogue scale (VAS )was >3 in the 24 h, and its first
requirement time was recorded. If VAS of >3
persisted after 30 min of diclofenac, then IV
tramadol 1.5 mg/kg along with IV ondansetron 4 mg
had to be given.
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In our study we found that Group A had a
significantly shorter mean time to first rescue
analgesic (6.53 hours) compared to Group B (11.45
hours), with a P value of less than 0.001. This
indicates that the pain management interventions in
Group B were more effective, resulting in patients
needing rescue analgesia later than those in Group
A.

e Total Analgesic Consumption in 24 Hours

Overall, the average total Analgesic consumption in
24 hours was significantly higher in Group A (270
mg) compared to Group B (159.38 mg), with a P
value less than 0.001. These findings suggest
notable differences in pain management efficacy
between the two groups, highlighting the potential
benefits of the intervention provided in Group B in
terms of lower Analgesic requirements. None of the
patients required iv tramadol after iv diclofenac in
24 hr.

The findings of our study are consistent with several
others:

A. Ujjwala Sumedh Andurkar et al. [22] found that
patients receiving 0.5 mcg/kg dexmedetomidine
with 0.25% bupivacaine had a longer time
before requiring opioids (14 hours and 35
minutes) compared to the plain bupivacaine
group (6 hours and 17 minutes), indicating
reduced opioid needs in caesarean sections.

B. QIN Z et al[l4] reported that adding
dexmedetomidine to 0.2% ropivacaine in TAP
blocks decreased anesthetic and opioid
consumption in a dose-dependent manner.

C. Talebi G ,Moayeri H et al. [16] observed that
higher dexmedetomidine doses (0.5, 1, or 1.5
wkg) led to lower analgesic needs and higher
patient satisfaction.

D. Raouf R Gadallah et al. [21] noted a
significantly longer time to the first rescue dose
of analgesics in the dexmedetomidine group
(19.76 hours) compared to the dexamethasone
group (12.92 hours).

E. Indresh Yadav et al. [23] found that
dexmedetomidine (1 mecg/kg) resulted in a
longer rescue analgesic time and reduced
overall analgesic consumption compared to
clonidine.

F. Multiple studies concluded that
dexmedetomidine (1 mcg/kg) in TAP blocks
prolongs analgesia and reduces analgesic
requirements in various abdominal surgeries.

In contrast, K Garg et al. [13] found no significant
difference in total analgesic consumption between
dexmedetomidine and ropivacaine over 24 hours,
despite a longer time to the first rescue analgesic in
the dexmedetomidine group, likely due to
concurrent paracetamol use.
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Adverse Effects

In our study, all 80 patients had a Ramsay Sedation
Score of 2, indicating they were cooperative and
oriented, with no higher scores observed in either
group. This is consistent with Ding et al.[24], who
found similar sedation scores in their gastrectomy
study, regardless of whether patients received saline,
ropivacaine, or ropivacaine with dexmedetomidine.

In contrast, Ujjwala Sumedh Andurkar et al. [22]
reported higher sedation scores (3) in patients
receiving dexmedetomidine with bupivacaine
during elective caesarean sections. Similarly,
Madangopal RM et al. [12] noted increased sedation
in patients receiving dexmedetomidine in TAP
blocks at the 1-hour mark. Talebi G et al. [16] found
that higher doses of dexmedetomidine resulted in
longer sedation duration and higher modified
Ramsay scores.

Our study found no statistically significant
differences in adverse effects between the groups (p
= 0.152), indicating that different dexmedetomidine
doses in TAP blocks did not significantly affect
adverse event incidence in inguinal hernioplasty
patients. In GROUP B, only 2 patients (5.0%)
experienced bradycardia, which was -effectively
managed with intravenous atropine. No patients
reported nausea, vomiting, or hypotension, and none
in GROUP A experienced these side effects.

This aligns with Recep Aksu et al., [19]who found
no effect of dexmedetomidine on nausea, vomiting,
or the need for antiemetics. Similarly, Sun Q et
al.[20], Ghada Abo Elfadl et al.[25], and Indresh
Yadav et al.[23] concluded that adding
dexmedetomidine did not affect postoperative
nausea, vomiting, hypotension, bradycardia,
somnolence, or pruritus, supporting our results.
Talebi G, Moayeri H et al. [16] also reported only
one case of bradycardia in the highest
dexmedetomidine  group, with no patients
experiencing nausea or vomiting, reinforcing our
findings.

Conclusion

This study elucidated that addition of 1 mcg/kg
Dexmedetomidine to Bupivacaine in ultrasound
guided TAP block for postoperative analgesia in
unilateral inguinal hernioplasty gives better quality
and longer duration of post- operative analgesia than
0.5 mcg/kg Dexmedetomidine. It provides longer
first analgesia request time and lesser total analgesia
consumption in 24 hours with minimal side effects
like sedation, bradycardia, nausea and vomiting.
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