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ABSTRACT

BACKGROUND

Laparoscopic cholecystectomy (LC) is known to produce Exaggerated Haemodynamic Responses (HDR) owing to
pneumoperitoneum. Different pharmacological agents like opioids, benzodiazepines, lignocaine, beta blockers, nitroglycerine, etc.
are being used to alleviate HDR. Clonidine at doses varying from 2 to 6 mcg per kg body weight or a fixed dose of 150 or 200 mcg
have been tested either through intravenous or oral routes with varying results thus creating confusion. Hence, we have designed to
observe the effect of oral premedication with 200 mcg clonidine in attenuating HDR in patients undergoing LC under GA.

METHODS

Sixty adults aged between 18 and 60 years of either sex of American Society of Anaesthesiologists (ASA) physical status I or II,
undergoing LC under GA were randomly allocated to receive orally either tablet clonidine 200 mcg (Group 1, n=30) or multivitamin
tablets (Group 2, n=30) about 60-90 minutes before induction of GA. Heart rate, mean arterial pressure (MAP), SpOz, and EtCO; were
recorded at different perioperative time points. The level of sedation was also noted using Ramsay Sedation Scale. Postoperatively,
the incidence of shivering was recorded.

RESULTS

The surge in heart rate and MAP after intubation, 15 and 30 min after pneumoperitoneum, after release of COz, and after
extubation were found lower in the study group (p=0.0001). Patients receiving oral clonidine premedication showed a deeper level
of sedation before induction (p=0.001) and in the postoperative period (p <0.001), better control of postoperative shivering
(p=0.038), nausea (p=0.038) and vomiting (p=0.036).

CONCLUSION
Oral premedication with 200 mcg clonidine is effective in achieving better perioperative haemodynamic stability, deeper level of
sedation, and reduced incidences of postoperative shivering, nausea, and vomiting compared with placebo. With such dose, clonidine

does not produce any harmful changes in observed parameters like SpO2, EtCO2, or ECG.
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INTRODUCTION

Nowadays, laparoscopic cholecystectomy (LC) has virtually
replaced conventional open cholecystectomy for symptomatic
cholelithiasis and chronic cholecystitis. It is now considered
the first option and has become the ‘gold standard’ in treating
benign gallbladder disease.! Several advantages such as earlier
ambulation, minimal pain, early return to home, and quicker
resuming to job have make LC so popular. Laryngoscopy and
intubation are the essential parts of the anaesthetic care as
most of these cases are performed under general anaesthesia
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(GA). During airway manipulation (Laryngoscopy, intubation,
and extubation), there is stimulation of sympathetic nervous
system especially under light anaesthesia.2
Pneumoperitoneum itself and hypercarbia both stimulate the
sympathetic nervous system and thereby increase blood
pressure, heart rate, and the risk of arrhythmias.3

Different medications like opioids, benzodiazepines,
lignocaine, beta blockers, calcium channel blockers,
nitroglycerine, etc. are being used to alleviate these
haemodynamic responses (HDR) and the choice is often
influenced by the experience and preference of anaesthesia
care provider and local availability. Clonidine, a centrally-
acting alpha-2 agonist, is an antihypertensive having sedative
and analgesic properties, which have also been used to
attenuate the HDR of laryngoscopy, intubation,
pneumoperitoneum, and extubation.# Co-induction with
intravenous (IV) clonidine have already been proved in
reducing postoperative nausea and vomiting (PONV) when
compared with placebo.5 In placebo-controlled trial, the
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efficacy of IV clonidine premedication has been investigated
using various doses such as 2 mcg/kg versus (vs) 4 mcg/kg.6,
2 mcg/kg vs 4 mcg/kg vs 6 mcg/kg.” Intravenous clonidine
(3 mcg/kg) administered just prior to intubation has been
compared with oral clonidine (4 mcg/kg) given 90 min before
induction where intravenous administration was found
superior to oral clonidine and placebo for attenuation of stress
response to intubation.2

Clonidine premedication using oral route has been
investigated for attenuation of HDR (adrenergic response) of
airway instrumentation and pneumoperitoneum. Different
doses have been compared in several studies such as 100 mcg
vs 200 mcg38, 2 mcg/kg vs 4 mcg/kg.? and 2.5 mcg/kg vs 5
mcg/kg.10 Higher dose such as 6 mcg/kg has also been
reported to be effective in improving circulatory stability and
reducing anaesthetic requirement in hypertensive patients for
major vascular surgery.!l Later, lower doses such as 150
mcg.312 or 200 mcg.13 has been found beneficial in reducing
HDR and PONV. However, trials with contrast findings already
exists stating that clonidine does not modify the overall HDR
using dose 3 mcg/kg compared to oral diazepam (0.2
mg/kg).14 or hydroxyzine (1 mg/kg).15

To the horizon of our knowledge, clonidine has extensively
been evaluated for premedication via intravenous and oral
routes using different doses. Researchers have observed the
beneficial effects of clonidine at variable doses. This indicated
that the quest is still on to determine the effective dose with
acceptable adverse event profile especially for different
population in different geographical area. Conflicts and
contrast regarding optimum dose do exist among the existing
plethora of published data even at the time of designing this
study and thus have created a perplexed scenario. Hence, the
present study was designed to observe the effect of clonidine
as pre-anaesthetic medication at a dose of 200 mcg via oral
route in attenuating HDR in patients undergoing LC under GA.
We hypothesized that oral premedication with clonidine 200
mcg would reduce the haemodynamic surges of intubation at
various time points of pneumoperitoneum and that of
extubation compared to placebo.

MATERIALS AND METHODS

The present study was carried out in a tertiary care hospital in
West Bengal after obtaining approval from Institute’s Ethics
Committee. Sixty adult patients aged between 18 and 60 years
of either sex conforming to American Society of
Anaesthesiologists (ASA) physical status I or Il undergoing GA
for LC surgery were selected for this study after thorough
preoperative evaluation. During this evaluation, patients were
provided with all necessary information and made to
understand that they can opt out even in the last moment at
their will and after that written consent were received from all
patients.

Patients with history of hypertension, ischaemic heart
disease, valvular heart disease, left ventricular failure, or
atrioventricular conduction defect were excluded from the
study. Patients concomitantly taking any chronic medication
such as antihypertensive, analgesics, antipsychotics or
sedative-tranquilizers (Such as clonidine, methyldopa, beta
blockers, benzodiazepines, MAO inhibitors, etc.), were also
excluded from the study. Other exclusion criteria were known
hypersensitivity to the study drug, participation in any other
clinical trial within past 1 month, any other condition placing
the subject at high risk or unfit for the trial.
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A thorough pre-anaesthetic checkup was done. History of
present medical condition, past illness, family history, drug
history, history of allergy if any, history of operation and
anaesthesia and related complication if any, personal history
were taken in detail. Physical examination was carried outand
patients were thoroughly examined for pallor, cyanosis,
clubbing, oedema, neck glands enlargement, temperature,
pulse rate, and non-invasive blood pressure (Both supine and
standing), jaundice, jugular venous pressure, nutritional
status. Their body weights were recorded. Systemic
examination was carried out to rule out any significant
cardiovascular, respiratory, gastrointestinal, genitourinary,
and central nervous systems abnormality.

Formal examination of airway was done. Movements of
head and cervical spine and the thyromental distance were
assessed. Patients having either Mallampati grade I or II only
were selected. Patients having any criteria of difficult airway
were excluded from this study as difficult and prolonged
laryngoscopy might interact with the actions of the drugs.

The preoperative investigations were performed and
evaluated namely complete blood count including
haemoglobin concentration, macroscopic and microscopic
examination (RE/ME) of urine, fasting and postprandial blood
sugar, serum urea and creatinine, 12-lead resting ECG and
chest x-ray (PA view).

After preoperative checkup, patients who fulfilled the
selection criteria for this study were explained about the
anaesthetic procedure and premedication, its benefits and
hazards. A written informed consent was taken from every
patient before anaesthesia.

A total of sixty patients were randomly allocated to receive
orally either tablet clonidine 200 mcg (Group 1, n=30) or
multivitamin tablets (Group 2, n=30). To elaborate, Group 1
patients received 2 tablets of 100 mcg clonidine (Total 200
mcg) and group 2 patients received 2 multivitamin tablets
about 60-90 minutes before induction of general anaesthesia.
Randomization was done in the preoperative holding area
(Special ward near OR) by revealing the sealed opaque
envelope containing computer-generated randomization
number.

In the morning of operation, the patients were reassessed.
Baseline (Before premedication) pulse rate, non-invasive
blood pressures (Mean arterial pressure), and SpOz were
noted. A peripheral venous line was setup in each patient. A
standard anaesthetic sequence was followed in every patient.
Anaesthesia machine, breathing systems, monitors,
ventilators, suction apparatus, and laryngoscope were
checked for proper functioning before starting the procedure.
Pulse oximeter, non-invasive blood pressure cuff, and ECG
leads were attached to the patients. An intravenous line was
inserted and the pre-induction values (baseline) of heart rate,
mean arterial blood pressure, SpOz, and arrhythmia if any
were recorded. Before induction of anaesthesia, lactated
Ringer’s solution was infused at the rate of 10 mL/kg body
weight.

All patients were pre-oxygenated with 100% oxygen for 3
minutes through a face mask followed by injection fentanyl 1.5
mcg/kg body weight. Patients were induced with thiopentone
sodium (5 mg/kg). Endotracheal intubation was facilitated
with Atracurium besylate (0.5 mg/kg). Haemodynamic
parameters, SpOz, and EtCO2 were recorded immediately after
ET tube insertion. Anaesthesia was maintained with 66%
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nitrous oxide in oxygen, 0.5-1.5% Sevoflurane and additional
doses of Atracurium besylate. The tidal volume and the
ventilator frequency were adjusted and intermittent positive
pressure ventilation (IPPV) was continued by mechanical
ventilator. Intra-operative hydration was maintained with
lactated Ringer’s solution.

Pneumoperitoneum was created by insufflations with CO2
and the operation table was tilted about 15 degree in reverse
Trendelenburg position. Intraoperative pressure was kept
below 15 mmHg throughout the surgical procedure. After
completion of the surgical procedure, neuromuscular
blockade was reversed with inj. neostigmine 0.05 mg/kg IV
along with inj. glycopyrrolate 0.01 mg/kg IV. Oropharyngeal
suctioning was done. After the return of airway reflexes
assessed clinically, extubation was carried out after deflating
the cuff. Supplemental oxygen was given after extubation until
stabilization of patients. Incidences of nausea, vomiting, and
shivering in the postoperative period were recorded. The
observer who took responsibility of observing data were kept
unaware of group allocation.

All patients were monitored and haemodynamic
parameters (Heart rate and mean arterial pressure), SpO2, and
EtCO2 were recorded at different points of time namely, before
induction, immediately after endotracheal intubation, before
pneumoperitoneum, 15 and 30 minutes after
pneumoperitoneum, after release of COz, and after extubation.
Postoperatively, the incidence of shivering was noted.

Sedation was assessed in every patient before
premedication, before induction, and in immediate post-
operative period using six points (1-6) Ramsay Sedation
Scale16, which states that score 1 is ‘anxious and agitated or
restless, or both’, score 2 is ‘co-operative, oriented, and calm’,
score 3 is ‘responsive to commands only’, score 4 is ‘exhibiting
brisk response to light glabellar tap or loud auditory stimulus’,
score 5 is ‘exhibiting sluggish response to light glabellar tap or
loud auditory stimulus’ and score 6 is ‘unresponsive to light
glabellar tap or loud noise’.

Results of different observations made in this study were
analysed by using unpaired ‘t’ test and ‘Chi-square’ test. The
level of significance was determined by ‘P’ value and P<0.05
was considered as significant.

RESULTS

The study spanned from January, 2011 to April, 2012. No
patient was lost to follow up. Hence data from sixty patients
were available for analysis.

Parameters Group 1 Group 2 P value
(n=30) (n=30)
Age 0.854
+ +
(years) 35.2+11.02 35.73+11.31 (NS)
Body Weight 50.73£5.02 50.83£5.17 0-940
(kgs) (NS)
0.793
M: F (n, %) * 13:17 12:18 (40.09

(n, %) (40.0%) (NS)

Data presented as mean# Std. Deviation, tested with unpaired t-
test, except marked *, which is categorical data and tested using
Pearson’s Chi Square Test. P<0.05 is considered as statistically
significant.

Original Article

Parameter Group 1 Group 2 P value
(n=30) (n=30)
Heart Rate (bpm) Mean+SD Mean+SD
Before Prem.edlcatlon 90454 89.6345.49 0.795
(Baseline) (NS)
Before Induction 78.43+4.87 79.1+4.87 ()(13;3)8
I iately after ET
mmediately after 84.3:4.08 | 90.43+7.01 | 0.0001(S)
Tube Insertion
Bef
etore 76.73+3.02 | 79.23+4.15 | 0.010(S)
Pneumoperitoneum
15 mins aff
5 mins after 79.432.81 | 84.03:522 | 0.0001(S)
Pneumoperitoneum
ins aff
30 mins after 80.93:2.7 | 87.4529 | 0.0001(S)
Pneumoperitoneum
After release of CO2 75.67+2.32 79.9+4.21 0.0001(S)
After Extubation 84.63+3.73 92.13+4.82 | 0.0001(S)
Data is presented as Mean+Standard Deviation, and tested with
unpaired t-test, NS-non significant; S- significant. P<0.05 is
significant; bpm= beats per min
Table 2: Baseline and Variations in Heart Rate (BPM) in
Different Points of Time

Table 2 shows that the mean and standard deviation of

baseline heart rate and the variations of heart rate before
premedication and before induction in two groups were
comparable. But, in other points of time, there was significant
difference between two groups (p<0.05) and heart rate was
higher in group 2 receiving placebo. In patients receiving
clonidine (Group 1), heart rate was maximally controlled
(p=0.0001) just after intubation, and also 15 min, 30 min after
pneumoperitoneum, after release of CO2 and after extubation.

Table 1: Demographic Profile

The patients of both the groups were comparable
regarding demographic profile.
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However, moderate control was noted before
pneumoperitoneum in clonidine group (p=0.01).
Group 1 Group 2 P
P t
arameter (n=30) (n=30) value
MAP (mm Hg) Mean+SD Mean+SD
Before Prem.edlcatlon 95.846.04 94.946.29 0.574
(Baseline) (NS)
. 0.385
Before Induction 85.97+5.37 87.23+5.82 (NS)
Immediately af.ter ET 94.4745.9 107.448.97 0.0001
Tube Insertion S)
Before 86.3+4.5 9117:5.73 | 0001
Pneumoperitoneum S)
15 mins after 89.9+4.23 9951685 | %0001
Pneumoperitoneum S)
30 mins after 9274425 | 10467795 | 0001
Pneumoperitoneum S)
After release of CO: 86.93+3.96 93.13+5.96 O.(();))Ol
After Extubation 97.87+6.1 114.17+8.94 O.(();))Ol
Data is presented as Mean*Standard Deviation, and tested with
unpaired t-test, NS-non significant; S-significant. P<0.05 is
significant;
Table 3: Baseline and Variations in Mean Arterial Blood
Pressure (MAP) in Different Points of Time

Table-3 showed that there was no statistically significant
difference of MAP values between two groups (p>0.05) before
premedication and before induction. But, in other points of
time, MAP was higher in Group-2. The difference between the
two groups was found significant on analysis, (p<0.05).

Page 3588



Jemds.com

Group 1 Group 2 P
Parameter (n=30) (n=30) | value
SpO2 (in %) Mean*SD Mean + SD
Before
Premedication 98+1.17 97.53+1.33 0(1\115)5
(Baseline)
. 0.178
Before Induction 98.67+0.84 | 98.3%1.21 (NS)
Immediately after 0.896
ET Tube Insertion 97.77+0.9 97.8+1.06 (NS)
Before 0.523
Pneumoperitoneum 97.9+0.84 97.73+1.14 (NS)
15 mins after 0.101
Pheumoperitoneum 97.43+0.82 | 97.87+£1.17 (NS)
30 mins after 0.088
Pneumoperitoneum 97.57+1.1 | 98.1+1.27 (NS)
After release of CO2 97.9+0.84 | 97.87%x1.25 0(132)4
. 0.736
After Extubation 97.67£0.99 | 97.57+1.28 (NS)

Data is presented as Mean#+Standard Deviation, and tested
with unpaired t-test, NS-non significant; S-significant.
P<0.05 is significant;

Table 4: Baseline and Variations in Sp0:
in Different Points of Time

Table-4 showed that there was no statistically significant
difference of SpO2z values between two groups (p>0.05) in

different points of time.

Group 1 Group 2 P
Parameter (n=30) (n=30) value
EtCO2 (in mm Hg) Mean+SD Mean + SD
Before Induction 28.77+0.9 29+1.44 0(132)4
Immediately after 0.261
ET Tube Insertion | 20098 | 2937147 | ")
Before 0.058
Pheumoperitoneum 28.83+0.75 | 29.53+1.83 (NS)
L5 mins after 30.47+0.73 | 29.87+1.68 | %077
Pneumoperitoneum (NS)
30 mins after 0.343
Pheumoperitoneum 30.57+£1.22 | 30.2+1.71 (NS)
After release of CO2 29.3+£1.02 29.73+1.72 0(1?];1-)1
. 0.281
After Extubation 30.27+1.01 | 30.73£2.12 (NS)
Data is presented as Mean*Standard Deviation, and tested
with unpaired t-test, NS-non significant; S-significant.
P<0.05 is significant; EtCO2, end-tidal carbon di-oxide
concentration.
Table 5: EtCO: in Different Points of Time

Table-5 showed that there was no statistically significant
difference of EtCO2 values (p>0.05) between two groups in

different points of time.

Original Article
RSS in postoperative
period
RSS-1 0 1 (3.3%)
RSS-2 7 (23.3%) 27 (90%) <0.001 (S)
RSS-3 23 (76.7%) 2 (6.7%)

Data is presented as number of patients (n) and % of patients, and
tested using ‘Pearson’s Chi Square test’, NS-non significant; S-
significant. P<0.05 is significant.

Table 6: Distribution of Patients According to Ramsay Sedation
Score (RSS) at Different Point of Time

Table-6 showed that before premedication, the sedation
scores assessed using Ramsay sedation scale was comparable
between the groups. Before induction, all patients in clonidine
group achieved the level 2 sedation whereas only 70%
patients reached that level in placebo group. In the
postoperative period, almost 2/3rd patients achieved level 3
sedation in clonidine group. In contrast, in the placebo group,
only 6.7% reached level 3 sedation while the majority (90%)
patients remained in lighter level of sedation i.e., level 2).
Significant difference regarding the sedation scores was found
between the groups at the time before induction as well as in
the postoperative period. Clearly, deeper level of sedation was
observed in more number of patients in clonidine
premedication group compared with placebo group.

Parameter Group 1 Group 2 P value
(n=30) (n=30)
Shlveil;:zlsjgligerg)er of n (%) n (%)
0 29 (96.7%) 22 (73.3%)
1 1(3.3%) 6 (20.0%) 0.038
)]
2 0 2 (6.7%)

Data is presented as number of patients (n) and % of patients, and
tested using ‘Pearson’s Chi Square test’, NS-non significant; S-
significant. P<0.05 is significant.

Table 7: Distribution of Patients Experienced Shivering in the
Postoperative Period

Table-7 showed that the occurrence of shivering was

higher in Group-2. Altogether, 8 patients suffered shivering in
the group receiving placebo while only 2 patients experienced
that in patients receiving clonidine premedication. The
difference in the incidences of shivering was found significant

when analysed.

Group 1 Group 2
Parameters (n=30) (n=30) P value
Nausea and Vomiting n (%) n (%)
Nausea (Number of
incidences)
0 28 (93.3%) 22 (73.3%) 0'(058
1 2 (6.7%) 8 (26.7%)
Vomiting (Number of
incidences)
0 30 (100%) 24 (80%)
0.036
0,
1 0 4 (13.3%) s)
2 0 2 (6.7%)

Data is presented as number of patients (n) and % of patients, and
tested using ‘Pearson’s Chi Square test’, NS-non significant; S-
significant. P<0.05 is significant.

Table 8: Distribution of Patients Experienced Nausea and
Vomiting in the Postoperative Period

Parameter Group 1 Group 2 P
(n=30) (n=30) value
RSS scores n (%) n (%)
RSS before
premedication
RSS-1 11 (36.7%) 10 (33.3%) 0.787 (NS)
RSS-2 19 (63.3%) 20 (66.7%)
RSS before induction

RSS-1 0 9 (30%) 0.001 (S)
RSS-2 30 (100%) 21 (70%)

Table-8 showed that in the postoperative period, 8
patients experienced nausea and 6 patients suffered vomiting
in the placebo group (Group 2) while only 2 patients in
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clonidine group experienced nausea and none suffered
vomiting.

DISCUSSION

Preoperative medication and preoperative psychological
preparation are important aspects for anaesthetic
management of patients. Selective approach to each patient
has developed in place of routine administration of the same
drugs to all patients. Premedication achieves relief from
anxiety, induces sedation, analgesia, prevents autonomic
stress responses, nausea and vomiting, shivering, reduces
anaesthetic requirement, gastric fluid volume, and increases
pH.17 Quest s still on for an ideal premedication agent fulfilling
most of the goals without increasing adverse effects.

Clonidine, an a2 agonist, which has long been used as
antihypertensive in medical practice is recently proved to have
some beneficial premedication effects like sedation?,
attenuation of laryngoscopic stress response?, prevention of
PONV and shivering.3 In the present study, the effect of oral
premedication with clonidine 200 mcg was studied in respect
of attenuation of HDR and other beneficial or adverse effects
in comparison with multivitamin tablets as control drug.

The present study finds that using 200 mcg fixed dose of
oral clonidine for all adult patients. A good attenuated
haemodynamic stress response was obtained during
intubation, pneumoperitoneum, and extubation. In the current
study, a comparatively higher dose has been used (200 mcg
clonidine in patients with mean body weight 50.73+5.02 kgs,
average ~4 mcg/kg), which can be considered a reason for
significant reduction of heart rate and mean arterial pressure
atall-time points from just after intubation to post extubation.

Mikawa K, et alé compared the efficacy of two doses
(2 mcg/kg vs 4 mcg/kg) of oral clonidine as a premedicant in
children undergoing elective ophthalmic surgery. They
observed a dose-related sedation, but no clinically significant
hypotension or bradycardia. They mentioned that
combination of 4 mcg/kg oral clonidine and 0.03 mg/kg oral
atropine can be an effective premedication for attenuation of
increase in blood pressure and heart rate after tracheal
intubation even in paediatric patient.6

Singh S and colleagues!8 found that premedication with
oral clonidine 150 mcg in laparoscopic cholecystectomy
resulted in improved perioperative haemodynamics stability,
and a reduction of intraoperative anaesthetic, and
postoperative analgesic requirements.!8-21 Oral clonidine
premedication at a dose of 200 mcg was found to attenuate the
stress response to laryngoscopy and tracheal intubation and
achieve better haemodynamic stability compared with
placebo2223 and even superior to premedication using
pregabalin at a dose of 150 mg.23 Oral premedication using
clonidine 200 mcg was found better than oral gabapentin (900
mg) in attenuating the increase of blood pressure and heart
rate.24

The present study also finds a reduction in the incidences
of PONV and shivering in the postoperative period. Although,
we observed it with the use of oral premedication using
clonidine 200 mcg. Reports of previous study exists where
authors achieved this with 150 mcg of same drug orally.3

The present study concludes that premedication with 200
mcg oral clonidine administered 60-90 minutes before
induction of anaesthesia is effective in achieving a better
perioperative haemodynamics by reducing the surge in blood
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pressures and heart rate during different perioperative time
points such as during laryngoscopy, intubation,
pneumoperitoneum, and extubation compared with placebo.
Patients receiving such dose of oral clonidine showed
comparatively deeper level of sedation before induction as
well as in the postoperative period and also reduced the
incidences of postoperative shivering, nausea, and vomiting.
Clonidine at a dose of 200 mcg does not produce any harmful
changes in observed parameters like SpO2, EtCO2, or ECG.
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