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Abstract:

Introduction: Laparoscopic cholecystectomy, performed by German doctor Dr. Med Erich Muhe in 1985, can
cause anxiety and postoperative pain. Postoperative pain management is crucial, with analgesics like melatonin,
gabapentin, and clonidine being effective. Gabapentin, an anticonvulsant, and clonidine, have shown potential
as pain relievers, but caution should be exercised for complex seizures and early symptoms.

Aim: The study evaluates the efficacy of oral Gabapentin and Clonidine in postoperative pain relief in
laparoscopic cholecystectomy patients, considering factors like time to first rescue analgesia request,
hemodynamic variations, and adverse effects.

Results: A study comparing oral gabapentin and clonidine in treating post-operative pain in elective
laparoscopic cholecystectomy patients found both effective. The study divided 100 patients into two groups,
with females more common. Hemodynamic parameters were analyzed, showing no significant difference
between the groups. The study found that clonidine experienced higher pain scores, while gabapentin
experienced a greater reduction. The time it took for both groups to reach the first analgesic dosage was also
significant. Side effects were comparable.

Discussion: A study comparing the efficacy of oral gabapentin and clonidine in postoperative pain relief in
individuals undergoing laparoscopic cholecystectomy found that gabapentin was more effective than clonidine.
The study involved 100 patients, divided into two groups: Group A received 600mg of gabapentin and Group B
received 4mcg/kg of clonidine two hours prior to surgery. Both groups experienced a drop in mean SBP after 50
minutes of anesthesia, a rise in mean diastolic blood pressure, MAP, and heart rate after 60 minutes, and
comparable hemodynamic variables. The study's limitations include the absence of perioperative monitoring of
stress mediators, exclusion of the elderly population, and subjective post-operative pain.

Conclusion: Both clonidine and gabapentin maintain analgesia during surgery, but gabapentin is more effective
and doesn't cause adverse effects, requiring further large-scale trials for better understanding.
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Introduction

Laparoscopic  cholecystectomy, performed by
German doctor Dr. Med Erich Muhe in 1985,
involves inhaling carbon dioxide into the
abdominal  cavity, causing  hemodynamic
abnormalities and posing anxiety and postoperative
pain risks. [1,2]

Postoperative pain management is crucial for
anesthesiologists, as 75% of patients still report
moderate to severe pain. Analgesics can help delay
perioperative  pathophysiologies and improve
healing. [3] Pain is a sensory and emotional
experience linked to tissue damage. Pre-emptive
analgesia, administered before painful stimuli,
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prevents neurological hypersensitivity and is more
effective than postoperative pain medication.[4]
Melatonin, a preoperative therapy for postoperative
pain, has anti-inflammatory, anxiolytic, anti-
agitation, and analgesic effects, but its effects on
anxiety and pain are not yet fully understood. [5,6]
Postoperative pain management strategies often use
localized techniques, NSAIDS, and opioids, but
high dosages can increase risks of respiratory
depression, lethargy, vomiting, constipation,
pruritus, immunological dysfunction, and urine
retention. NSAIDS' adverse effects include kidney
damage,  thromboembolic ~ problems,  and
gastrointestinal ~ hemorrhage. Research  into
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alternative analgesics and multimodal approaches
is crucial for postoperative pain relief.

Gabapentin, a structural analogue of GABA, has
been developed to alleviate pain in neuropathic
pain, diabetic neuropathy, post-herpetic neuralgia,
and reflex sympathetic dystrophy. [7] Gabapentin,
an anticonvulsant, antinociceptive, and
antihyperalgesic, reduces pain and opioid use post-
operatively by binding to calcium ion channels and
inhibiting  hyperalgesia  development. [8]
Gabapentin, an anti-convulsant medication, blocks
excitatory neurotransmitters, promising against
neuropathic pain and seizure disorders, but should
be used cautiously for complex seizures and early
symptoms. [9]

Clonidine, an imidazoline antihypertensive drug,
has sedative, anxiolytic, and analgesic properties by
selectively  binding to  a2-adrenoreceptors,
inhibiting norepinephrine release and stimulating
pre-synaptic a2-receptors. [10] Systemic clonidine
administration improves analgesia, reduces pain,
and reduces postoperative opioid intake in general
anaesthesia patients, but may increase the risk of
bradycardia and hypotension. [11]

The study compares the efficacy of gabapentin and
clonidine in alleviating pain following laparoscopic
cholecystectomy, highlighting their potential as
effective pain relievers. [12]

Aim and Objectives

The study compares the effectiveness of oral
Gabapentin and Clonidine in postoperative pain
relief in patients undergoing laparoscopic
cholecystectomy, examining factors such as time to
first rescue analgesia request, hemodynamic
variations, and adverse effects.

Material and Methods

Type of Study: A double-blind, prospective, ran-
domised study.

Study Location: GS Medical College and Hospital
Department of Anaesthesia, Pilkhuwa, Hapur, (Ut-
tar Pradesh).

Duration of Study: 15 to 18 months.

The study involved 100 patients with ASA-I or
ASA-II  physical status for laparoscopic
cholecystectomy, divided into 50 groups. The
sample size was determined through a pilot study
and randomization using oral pills containing
gabapentin or clonidine.
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Inclusion Criteria: The inclusion criteria include
written  informed consent, new  elective
laparoscopic cholecystectomy patients, patients
aged 20-60, and those in physical status class I or II
according to the American Society of
Anaesthesiologists.

Exclusion Criteria: Patients with declining
consent, clonidine or gabapentin sensitivity, ASA
grade III or higher, recognized mental illness,
nursing and pregnant patients, or patients
undergoing conversion from laparoscopic to open
cholecystectomy.

The study involved patients undergoing
laparoscopic cholecystectomy and a comparison of
their pain scores and side effects during recovery.
The patients were given anesthesia, sedation, and
various medications before surgery. The procedure
involved monitoring their heart rate, non-invasive
blood pressure, oxygen saturation,
electrocardiography, and mean arterial pressure.

The patients were given anesthesia and neostigmine
and glycopyrrolate to reverse the neuromuscular
blockade. Postoperative pain scores were evaluated
at regular intervals and the total amount of rescue
analgesia required was recorded. Side effects
observed during the recovery period were noted
and contrasted between the two groups. The data
was analyzed using the mean, standard deviation,
chi-square test, and t test.

The study used equations to measure central
tendency, standard deviation, and t-test to compare
the expected and actual rates of the two sets of
data. The results showed that the mean was the
most commonly used method for measuring central
tendency, while the standard deviation was the
degree of variation.

Results

A study comparing the effectiveness of oral
gabapentin and clonidine in treating post-operative
pain in patients undergoing elective laparoscopic
cholecystectomy under general anaesthesia at GS
Medical College and Hospital in Uttar Pradesh
found that both drugs were effective in managing
post-operative pain.

The study randomly assigned 100 patients to two
groups, Group A and Group B, based on
demographic parameters such as ASA status,
weight, height, sex, age, and operating room time,
with a p value > 0.05.
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Table 1: Demographic profile among the study groups

Variables Group A (Gabapentin) Group B (Clonidine) p value
N=50 % N=50 %

Gender

Male 21 42 17 34 0.79%

Female 29 58 33 66

Age in years (Mean+SD) 39.30+10.48 41.52+9.56 0.77*

ASA Grade

Grade | 23 46 26 52 0.848

Grade II 27 54 24 48

BM], kg/m? (Mean+SD) 25.19+1.13 25.38+1.34 0.75"

Duration of Surgery (Mean+SD) 50.40+9.82 53.4947.76 0.58

M t test, P Chi square test
The study found that females were more common in both research groups, with a mean age of 39.30+10.48
years and ASA grades I and II distributed equally. The mean operation length was 50.40+9.82 and 53.49+7.76
minutes, respectively. Tables depict variations in hemodynamic parameters such as systolic blood pressure,
diastolic blood pressure, mean arterial pressure, and heart rate, with their interpretations noted.

Table 2: Comparison of SBP (Systolic blood pressure) among the groups at different intervals

Interval Group A Group B p value
Mean SD Mean SD
Baseline 126.38 6.89 127.51 7.82 0.24
5 min 122.14 5.85 123.62 6.54 0.43
10 min 124.28 7.02 125.42 6.30 0.23
15 min 121.62 8.78 120.94 8.68 0.39
20 min 121.07 7.62 120.8 6.78 0.43
25 min 120.82 8.06 120.63 8.11 0.71
30 min 120.58 9.10 120.52 8.71 0.84
40 min 120.67 6.72 120.42 7.29 0.70
50 min 120.42 6.56 120.48 8.64 0.77
60 min 121.7 7.40 120.34 7.80 0.63
70 min 123.03 7.68 120.16 6.56 0.12
80 min 123.82 6.24 120.02 6.18 0.09
90 min 125.52 7.80 124.7 7.16 0.41
Table 2 displays the comparison of SBP between 50 minutes of anesthesia, the mean SBP decreased
research groups at different intervals. in both groups, but after 50 minutes, it started to
The study analyzed the mean systolic blood ;zflreease and then remained within a tolerable
pressure (SBP) of two groups after anesthesia. The ge.
mean SBP was 126.38+6.89 mm Hg at baseline and No significant difference in SBP was found
127.51+7.82 mm Hg at the time of surgery. After between the study groups at any time point.
Table 3: Comparison of DBP (Diastolic blood pressure) among the groups at different intervals
Interval Group A Group B p value
Mean SD Mean SD
Baseline 83.41 6.78 82.59 5.87 0.53
5 min 80.96 6.08 80.14 5.96 0.48
10 min 81.87 531 80.9 5.34 0.34
15 min 81.49 5.69 80.86 5.84 0.43
20 min 81.07 6.80 80.32 6.04 0.57
25 min 81.2 6.10 80.2 6.74 0.12
30 min 80.07 7.72 80.08 6.16 0.91
40 min 79.67 8.9 79.24 6.42 0.62
50 min 78.89 6.6 79.13 6.33 0.68
60 min 78.72 6.08 78.7 6.30 0.42
70 min 80.03 6.71 78.03 6.96 0.07
80 min 81.17 7.81 79.58 6.82 0.11
90 min 82.57 8.38 82.30 6.91 0.86
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Table 3 displays the comparison of DBP between
research groups at different intervals. The study
analyzed the mean diastolic blood pressure (DBP)
in two groups: Group A and Group B. The mean
DBP was 83.41+6.78 mm Hg at baseline and
82.59+5.87 mm Hg at 90 minutes. Intraoperatively,
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the mean DBP dropped after 60 minutes of
anesthesia, while it rose and remained within a
reasonable range after 60 minutes. Both groups
showed comparable DBP at every interval where
p>0.05. The study highlights the importance of
monitoring DBP during anesthesia procedures.

Table 4: Comparison of MAP (Mean Arterial pressure) among the groups at different intervals

Interval Group A Group B p value
Mean SD Mean SD
Baseline 94.82 6.13 94.40 5.66 0.69
5 min 90.38 6.05 90.16 5.80 0.81
10 min 91.70 5.05 91.10 5.09 0.59
15 min 90.38 6.92 90.18 6.23 0.25
20 min 90.30 545 90.17 5.74 0.66
25 min 90.03 4.89 89.92 545 0.74
30 min 89.63 6.03 89.43 4.87 0.84
40 min 89.27 5.46 89.04 6.04 0.77
50 min 88.70 5.23 88.27 5.49 0.17
60 min 88.17 5.71 88.05 5.25 0.51
70 min 88.92 5.74 87.17 5.75 0.23
80 min 89.58 5.12 87.08 5.70 0.10
90 min 92.67 5.78 91.43 5.19 0.24

Table 4 displays the comparison of MAP between
research groups at different intervals.

The study compared the mean arterial pressure
(MAP) during anesthesia in two groups: Group A
and Group B. The mean MAP dropped until 60
minutes into anaesthesia, then increased and

remained within a reasonable range after an hour.
The mean MAP was comparable between the
research groups during all intervals, as indicated by
a p-value of >0.05.

The study found that MAP was comparable
between the two groups during all intervals.

Table 5: Comparison of heart rate (HR) among the groups at different intervals

Interval Group A Group B p value
Mean SD Mean SD
Baseline 84.21 7.01 84.09 7.08 0.71
5 min 81.16 6.32 81.02 6.02 0.78
10 min 82.53 6.07 82.60 6.09 0.81
15 min 82.48 6.63 82.23 6.45 0.75
20 min 81.52 5.59 81.74 5.53 0.60
25 min 81.20 6.38 81.12 6.42 0.73
30 min 81.08 6.27 81.01 6.10 0.84
40 min 81.07 6.08 80.95 6.27 0.57
50 min 81.90 6.09 80.82 6.07 0.82
60 min 81.70 6.93 80.70 6.84 0.89
70 min 82.03 6.73 80.03 6.70 0.11
80 min 82.30 6.88 80.92 7.03 0.24
90 min 83.79 6.43 82.70 6.34 0.31

Table 5 displays the comparison of heart rates at
different intervals across the research groups.

The study analyzed the mean heart rate (HR) of
two groups, Group A and Group B, after
anesthesia. The mean HR dropped after 60 minutes,
while heart rate increased and remained within a
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suitable range after 60 minutes. Both groups' heart
rates were similar at all intervals, with p>0.05.

The study found that heart rates in both groups
dropped after 60 minutes of anesthesia, but
increased and remained within a suitable range
after 60 minutes.
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Table 6: VAS score among the study groups

VAS Group A Group B p value
Mean SD Mean SD
0 hr 3.12 1.04 4.27 1.91 0.016*
2 hr 2.41 0.93 3.94 1.27 0.011*
4 hr 2.01 0.87 3.69 0.96 0.008*
6 hr 2.28 1.12 3.96 1.18 0.007*
8 hr 2.53 0.98 4.06 1.35 0.001*
10 hr 2.59 1.43 4.27 1.49 0.007*
12 hr 2.84 1.29 4.37 1.66 <0.01*
15 hr 3.25 1.7 4.78 2.07 0.018*
18 hr 3.31 1.15 4.99 2.21 0.007*
21 hr 3.56 1.01 5.09 2.38 0.005*
24 hr 4.53 1.29 5.32 1.32 0.042%*

*: statistically significant

The study subjects' pain was measured using the
VAS. The study compared the baseline VAS of two
groups: Group A and Group B. The clonidine
group experienced higher pain scores at all

intervals, while the gabapentin group experienced a
greater reduction in pain. The clonidine group
experienced higher pain scores than the gabapentin
group, with a statistically significant difference.

Table 7: Comparison of analgesic characteristics in both the groups

Characteristics Group A Group B p value
Mean | SD Mean SD

Time to First Dose of Analgesic (hr) 4.78 1.05 3.62 1.09 0.021*

Total Amount of Analgesia Required in 24 hr (mg) 92 16.11 105.19 ]29.62 | 0.015*

*: statistically significant

The study found a significant difference in the time it took for group A (gabapentin) and group B (clonidine) to
reach the first analgesic dosage, with clonidine requiring analgesia more frequently.

Table 8: Comparison of side effects observed in both the groups during and after the operative period

Side Effects Group A Group B p value
N % N %

Nausea 6 12 5 10 0.81

Vomiting 5 10 7 14 0.76

Dizziness 2 4 1 2 0.92

Dry Mouth 2 4 2 4 1

The study found that side effects of gabapentin and
clonidine were comparable among the subjects,
with symptoms including nausea, vomiting,
dizziness, and dry mouth.

Discussion

Prof. Erich Miihe's pioneering of laparoscopic
cholecystectomy in 1985 led to the development of
analgesic procedures and medications to reduce
postoperative abdominal pain, including opioids,
NSAIDs, and gabapentin, but no single technique is
more effective in reducing shoulder soreness in
patients. [13,14]

Pain care is crucial for reducing morbidity and
hospital stays. Clonidine, a safe and effective pain
medication, can reduce postoperative pain by
acting on postsynaptic alpha-2 receptors in the
spinal cord's dorsal horn, improving cardiovascular
stability and reducing the hemodynamic response
to nociceptive stimuli. [15] Gabapentin, an
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anticonvulsant, is popular for pain perception and
hyperalgesia due to its ease of administration, low
adverse effects, and success in various procedures,
but few studies compare its effectiveness. [16]

The study aimed to compare the efficacy of oral
gabapentin and clonidine in postoperative pain
relief in individuals undergoing laparoscopic
cholecystectomy. The study involved 100 patients,
divided into two groups: Group A received 600mg
of gabapentin, and Group B received 4mcg/kg of
clonidine two hours prior to surgery. The study
involved two research groups, with a higher female
proportion and a similar age distribution.
Participants had similar ASA grades, BMlIs, and
time, with all baseline characteristics being
equivalent across the groups.

In 2020, Israr-ul-Haq et al [17] conducted a study
on 90 patients with ASA grade I or II, dividing
them into three groups: one received gabapentin,
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one received clonidine, and the third received
placebo. Ravi Prakash et al's 2022 study on 90
patients with ASA grade I or II undergoing elective
laparoscopic  cholecystectomy found similar
baseline data among three groups: Group C, Group
G, and Group P. [15]

The study found that both groups experienced a
drop in mean SBP after 50 minutes of anesthesia, a
rise in mean diastolic blood pressure, MAP, and
heart rate after 60 minutes, and comparable
hemodynamic variables. Studies by Das et al. and
Chauhan et al. found no significant difference in
HR, SBP, DBP, or MAP between groups,
suggesting gabapentin and clonidine can reduce
hemodynamic alterations during laryngoscopy and
intubation. [18] Banerjee et al. and Gayathri et al.
found similar hemodynamic parameters, while the
present study found a significant decrease in HR
and MAP in oral clonidine patients compared to
gabapentin patients. [19] The study measured
participants' pain using the Visual Analog Scale
(VAS). The mean pain score at baseline was
3.12+1.04 for group A and 4.27+1.91 for group B.
The mean pain score at 2 hours was 2.41+0.93 for
group A and 3.94+1.27 for group B. The mean pain
score at 6 hours was 2.28+1.12 for group A and
3.96=1.18 for group B. The mean pain score at 8
hours was 2.5340.98 for group A and 4.06+1.35 for
group B. The mean pain score at 10 hours was
2.59+1.43 for group A and 4.27+1.49 for group B.
The mean pain score at 12 hours was 2.84+1.29 for
group A and 4.37+1.66 for group B. The mean pain
score at 15 hours was 3.25+1.7 for group A and
4.7842.07 for group B. The mean pain score at 18
hours was 3.31+1.15 for group A and 4.99+2.21 for
group P. The mean pain score at 21 hours was
3.56+1.01 for group A and 5.09+2.38 for group B.
The study concluded that gabapentin was more
effective in reducing pain after elective
laparoscopic  cholecystectomy  compared to
clonidine.

The study compared the effectiveness of
analgesics, specifically gabapentin and clonidine,
in patients undergoing spine surgery. The study
found that the clonidine group required analgesia
more frequently than the gabapentin group, and the
gabapentin group had a significantly reduced total
amount of analgesia required in a 24-hour period.
This opioid sparing effect is consistent with
previous research, such as Turan et al.'s [20] 2004
study on spine surgery, Rorarius et al.'s [21]2004
study on vaginal hysterectomy, and Mathur et al.'s
[22]2014 study on post-operative pain following
abdominal procedures.

Adverse reactions were similar among the research
groups, with participants experiencing nausea,
vomiting, dizziness, and dry mouth. However,
these side effects were mild and easily managed.
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The study's limitations include the absence of
perioperative monitoring of stress mediators, the
exclusion of the elderly population, and the
subjective feeling of post-operative pain. To
address these issues, additional multicenter
research with a substantial sample size could
contribute to the data needed.

Conclusion:

The study found that both clonidine and gabapentin
showed comparable intraoperative hemodynamic
effects and promising roles in maintaining
analgesia during surgery. Both oral gabapentin and
clonidine prolong post-operative analgesia and
reduce rescue analgesics need. However,
gabapentin is more effective than clonidine and
neither cause any noticeable adverse effects.
Further large-scale trials and comparisons with
other anesthetics are needed to better understand
the risk-benefit ratio.
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