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Abstract: Background: Now a day’s laparoscopy has become the standard technique for cholecystectomy over open surgery because
of reduced postoperative pain and instabilities.Clonidine and dexmedetomidine both are alpha 2 adrenoreceptor agonist, but as
compare to clonidine dexmedetomidine is more selective. This study compares the effect of intravenously administered clonidine and
dexmedetomidine in attenuating the haemodynamic responses to pneumoperitoneum during laproscopic cholecystectomy.
Methodology: 60 adult consented patients of ASA physical status | and 11, aged between 18 to 60 years, of either sex scheduled for
elective laparoscopic cholecystectomy were randomized into 2 groups (Group C, D) in a double-blind fashion, to receive either clonidine
1 pg/kg or dexmedetomidine 1 pg/kg both diluted with normal saline to make total volume 50 ml and administered over a period of 15
minutes before induction. Result: Group D showed better control in attenuation of increase heart rate and blood pressure due to
pneumoperitoneum creation than Group C. Conclusion: Both clonidine and dexmedetomidine attenuate thehaemodynamic responses to
pneumoperitoneum but dexmedetomidine showed better attenuation.
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1. Introduction

Now a days laparoscopy has become the standard technique
for cholecystectomy over open surgery because of reduced
postoperative  pain and instabilities.In  laparoscopy
pneumoperitoneum is created with carbon dioxide (CO,).
This peritoneal insufflation leads to alteration in
haemodynamic parameters like increase in arterial pressure
and systemic and pulmonary vascular resistance and
decrease in cardiac output.’® Theses changes may prove
fatal in high risk patients like with pre-existing essential
hypertensionand limited cardiopulmonary reserve.*

Pneumoperitoneum created during laparoscopic
cholecystectomy cause stimulation of the sympathetic
nervous system which leads to release of catecholamine and
vasopressin.’Different  pharmacological ~ agents  like
op adrenergic agonists'- clonidine, dexmedetomidine, beta-
blockers®, opioids’,vasodilatorsare often used to attenuate
circulatory response due to pneumoperitoneum.

The present study was designed in a prospective,
randomized, double-blind fashion to compare the efficacy of
intravenously administered clonidine versus
dexmedetomidine in attenuation of hemodynamic responses
during laparoscopic cholecystectomy.

2. Methodology

After getting approval from the institutional ethical
committee and written informed consent from patients, this
study was conducted in a tertiary care SMS medical college
hospital, Jaipur from Aug 2017 to Feb 2019. 60 patients of
ASA physical status | and 11, aged between 18 to 60 years,
of either sex scheduled for elective laparoscopic
cholecystectomy (pneumoperitoneum with CQO2) patients
were randomized into 2 groups (Group C, D ) in a double-
blind fashion, to receive either clonidine 1 pg/kg or
dexmedetomidine 1 pg/kg both diluted with normal saline to
make total volume 50 ml and administered over a period of
15 minutes before induction. Patients in whom surgery could
not be completed laparoscopically were excluded from the
study

On arrival in the operating room, monitors were attached
and baseline parameters, e.g. heart rate, NIBP, oxygen
saturation and ECG, were recorded. Patients were
premedicated with glycopyrrolate 0.02 mg/kg,Inj fentanyl
2mcg/kg, Inj midazolam0.04mg/kg.

Patients of group C were given Inj Clonidine 1 mcg /kg iv in
50 ml saline overl5 minutes before induction.

Patients of group D were given Inj Dexmedetomidine 1
mcg/kg in 50 ml saline over 15 minutes before induction.
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After preoxygenation anesthesia was induced with
intravenous Thiopentone sodium 5 mg/kg followed by Inj.
Succinylcholine 2 mg/kg to facilitate endotracheal
intubation.Formaintenance 02 and N20O mixture with
Isoflurane and Inj.Vecuronium bromide were used. CO2
was used to create pneumoperitoneum and intra-abdominal
pressure was maintained at 14 mm Hgand etco2 was
maintained between 25-45 mm Hg. Intraoperatively patients
were monitored with continuous ECG, SBP, DBP, MAP,
SPO2, EtCO2 at;

Baseline

After study drug given

After intubation

Before pneumoperitoneum

2 min after pneumoperitoneum
5 min after pneumoperitoneum
10 min after pneumoperitoneum
20 min after pneumoperitoneum
30 min after pneumoperitoneum
40 min after pneumoperitoneum Then every 30 min till end
of surgery

End of Pneumoperitoneum
After extubation

After completion of surgery oropharyngeal suction was
doneand patient is reversed with neostigmine 0.07mg/kg and

Table 1: Demographic

glycopyrolate0.01mg/kg.Extubation was done when patient
had established protective reflexes with adequate tidal
volume and then patient was observed for side effects like
sedation in recoveryroom.

Statistical Analysis

Data was expressed as mean and standard deviation (SD).
The homogeneity in two groups of mean and SD was
analysed using student’s t-test.Tables of mean and standard
deviation were prepared for meaningful comparison of the
two groups. A p value of less than or equal to 0.05 was
considered as significant.

3. Result

There were no significant differences between the two
groups with regard to demographic data such as age, sex,
weight, ASA grade and duration of surgery (Table 1).
Preoperative vital parameters were compared among the two
groups of patients and no significant difference was found
(Base line values of table 2, 3, 4 and 5). Mean intra-
abdominal pressure was maintained at 14 mm Hg
throughout the laparoscopic surgery. No patient was
excluded from study. NTG drip for control of hypertension
was not required in group C or D patients, because they
remained hemodynamically stable.

profile (Mean £ SD)

Demographic profile Group D | Group C | P Value | Significance
Age(years) 35.1+9.6 | 35.4+85 | 0.921 NS
Sex(F:M) 237 22:8 0.766 NS
ASA(L:11) 21:9 23:7 0.559 NS
Weight(Kg) 48465 | 59.7+7.5 | 0.875 NS

Duration of surgery(Minutes) | 48+6.5 | 48.5+6.3 | 0.779 NS
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Figure 1: Changes in heart rate (per minute) in two groups
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Table 2: Comparison of intra-operative heart rate (per minute) among study groups
Time GroupD | Group C | Pvalue | Significance

Baseline 75.8+6.6 | 76.3+6.6 | 0.786 NS

After study drug 67.1+58 | 716+4 0.019 S
After intubation 73.2+3.6 | 85.8+3.6 | <0.001 HS
Before Pneumo-peritonium 71.7+54 | 79.7+4.4 | <0.001 HS
2 min after Pneumo-peritonium | 71.9+4.8 | 75.3+4.6 | 0.008 HS
5 min after Pneumo-peritonium | 71.4+6.4 | 755+6.4 | 0.018 HS
10 min after Pneumo-peritonium | 70.8+7 75.7 £ 6 0.005 HS
20 min after Pneumo-peritonium | 71.9+48 | 75.9+4.1 | 0.001 HS
30 min after Pneumo-peritonium | 70.2+4.9 | 765+5 | <0.001 HS
40 min after Pneumo-peritonium | 71.8+7 | 77.9+5.6 | <0.001 HS
End of Pneumo-peritonium 69.1+5.7 | 727+6.6 | 0.029 HS
After extubation 71.3+5.6 | 77.8+5.7 | <0.001 HS

Upon statistical comparison of heart rate in two groups of
patients, significant variation was observed throughout the
intraoperative period except for the baseline where no
significant difference was observed (Figure 1, table 2).

Mean heart rate was lowest for group D. 3 out of 30 patients
in group D required intravenous atropine due to bradycardia
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Figure 2: Comparison of intraoperative SBP (mm Hg) in both groups

Table 3: Comparison of intra-operative SBP (mmHg) among study groups
Time Group D Group C P value
Baseline 126.8+9 1242 +9 0.262 NS
After study drug 111.3+8.9 | 115.8+9.1 | <0.001 | HS
After intubation 1149+9.1 | 1248+9.4 | <0.001 | HS
Before Pneumo-peritonium 112.3+8.9 | 1222+9.3 | <0.001 | HS
2 min after Pneumo-peritonium | 110.8+8.9 | 121.5+9.3 | <0.001 | HS
5 min after Pneumo-peritonium | 112.4+8.9 | 122.1+10.1 | <0.001 | HS
10 min after Pneumo-peritonium | 114 + 8.9 122.7+£10.1 | 0.001 HS
20 min after Pneumo-peritonium | 115.4+8.9 | 1245+ 10.2 | 0.001 HS
30 min after Pneumo-peritonium | 114.8 +9 123.3+9.9 | 0.001 HS
40 min after Pneumo-peritonium | 115.7 +8.7 | 124.5+10.2 | 0.001 HS
End of Pneumo-peritonium 110.9+8.5 | 119.8+10.2 | <0.001 | HS
After extubation 118.8+8.4 | 1245+10.2 | 0.021 HS

Table 3 shows fall in systolic arterial pressure was more in

group D compare to group C which was statistically
significant at each interval except at baseline.
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Figure 3: Comparison of intraoperative DBP (mm Hg) in two study groups

Table 4: Comparison of intra-operative DBP (mmHg) among study groups

Time

Group D

Group C

P value

Baseline

7867

79.9+6.4

0.468

NS

After study drug

69.2+7.3

734+6.5

0.021

S

After intubation

758+7.4

80.3+6.6

0.017

S

Before Pneumo-peritonium

71+6.7

80.7+6.5

<0.001

HS

2 min after Pneumo-peritonium

69.4+6.5

76.2+6.6

<0.001

HS

5 min after Pneumo-peritonium

70+6.7

772+6.6

<0.001

HS

10 min after Pneumo-peritonium

747+6.9

834+6.8

<0.001

HS

20 min after Pneumo-peritonium

76 6.6

832+7.2

<0.001

HS

30 min after Pneumo-peritonium

748+6.8

83.8+7.3

<0.001

HS

40 min after Pneumo-peritonium

73.9+6.3

83.8+8.3

<0.001

HS

End of Pneumo-peritonium

69.2+6.3

76.4+8.9

0.001

HS

After extubation

754+6.3

81.9+9.1

0.002

HS

Figure 3 and table 4 shows diastolic blood pressure was
significantly lower in group D compare to group Cat each

time interval except at baseline.
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Figure 4: Comparison of intraoperative MAP in both the study groups
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Table 5: Comparison of intra-operative MAP (mmHg) among study groups

Time Group D Group C P value

Baseline 94.7£6.6 94.7+55 0.983 | NS

After study drug 83.4+6.7 87.5+55 0.042 S
After intubation 88.8 6.5 95.1+5.6 | <0.001 | HS
Before Pneumo-peritonium 84.8+6.4 945+55 | <0.001 | HS
2 min after Pneumo-peritonium 83.2+6.3 91.3+5.6 | <0.001 | HS
5 min after Pneumo-peritonium 841164 92.1+6.2 | <0.001 | HS
10 min after Pneumo-peritonium 87.8+6.5 96.5+6.3 | <0.001 | HS
20 min after Pneumo-peritonium 89.1+6.4 96.9+6.7 | <0.001 | HS
30 min after Pneumo-peritonium 88.1+6.6 96.9+6.6 | <0.001 | HS
40 min after Pneumo-peritonium 87.9+6.2 974+74 | <0.001 | HS
End of Pneumo-peritonium 83.1+6.1 89.2+79 0.002 | HS
After extubation 89.9+6 96.1+8.1 0.001 | HS

Mean arterial pressure was significantly lower in group D
compare to group C (Figure 4and table5) at each time
interval except at baseline.

4. Discussion

Pneumoperitoneum during laparoscopy produces significant
haemodynamic changes, which can be detrimental especially
in elderly and haemodynamically compromised patients®. In
our study the demographic parameters (age, sex, weight,
ASA grade) & duration of surgery was comparable i.e. no
statistically significant difference. Dexmedetomidine is
highly selective and specific alpha 2 receptor, attenuates
haemodynamic responses to tracheal intubation and decrease
plasma catecholamine level during anaesthesia. Clonidine,
an imidazoline derivative is a selective alpha 2 adrenergic
agonist. In our study dexmedetomidine showed better
attenuation in HR than clonidine which was statistically
significant (p <0.05).At the end of pneumoperitoneum the
HR in dexmedetomidine group was significantly lower than
clonidine group.Our observations were similar to study done
by Kholi Aetal ° , Ahmed ALM et al °, Sharma A et al
(2014)* . Kumar S et al (2014)* used2 ug/kg of clonidine
and 1 pg/kg of dexmedetomidine diluted in normal saline,
given slow intravenous infusion over 10 min found that
dexmedetomidine and clonidine both were equally
efficacious in attenuation of increase in hear rate while in
our study we use 1mcg/kg dexmedetomidine and 1 mcg/kg
and observed thatdexmedetomidine was better as compared
to clonidine. The decrease in heart rate in dexmedetomidine
was more in our study and can also be explained by Thomas
Cetal®.

The heart rate lowering effect of both study drugs reduces
the myocardial oxygen demand of the patient which was
very useful in patient suffering from coronary artery disease
and dexmedetomidine is more effective in this regard and
our finding was consistent with previous study by Frederic
et al *.Dexmedetomidine as a pre-anaesthetic medication
and intraoperative infusion significantly attenuates
sympathoadrenal response to tracheal intubation compared
to clonidine and it was also seen in previous study by Panda
Bijoy et al®.Ghodki et al'® used dexmedetomidine 1 pg/kg
intravenously over 15 minutes before induction followed by
maintenance infusion of 0.2 pug/kg/h and observed favorable
vasopressor response during laryngoscopy, with minimal
change in BP with pneumoperitoneum. In the present study,
a single dexmedetomidine bolus of 1 pg/kg was used before
induction and similar hemodynamic control in terms of heart

rate, mean arterial pressure systolic blood pressure,diastolic
blood pressure was noted. Ishizaki et al* tried to determine
the safe range of intra-abdominal pressures during
laparoscopic surgery. At 16 mm Hg of intra-abdominal
pressure, significant fall in cardiac output was observed.
However, at 12 mm Hg of intra-abdominal pressure,
hemodynamic alterations were not observed. During
laparoscopy, the current recommendation is to monitor intra-
abdominal pressure and to keep it as low as possible. In this
present study, mean intra-abdominal pressure was
maintained at 14 mm Hg throughout the duration of
surgery.Joris et al'® used higher dose of clonidine
(8mcg/kg) for reduction of catecholamine and vasopressin
associated with pneumoperitoneum. Chiruvella et al®
studied 1V 1 mcg/kg of dexmedetomidine and clonidine for
attenuation of stress responses during laparoscopic
cholecystectomy and found dexmedetomidine more
effective than clonidine however chances of hypotension
and bradycardia were more with dexmedetomidine as
similar to our study.Our study is also supported by
Yazbek®who concluded that dexmedetomidine has many
desirable clinical benefits that encourage its use
perioperatively

5. Conclusion

Administration of clonidine or dexmedetomidine before
commencement of pneumoperitoneum effectively attenuates
hemodynamic response to pneumoperitoneum. However,
dexmedetomidine blunts the hemodynamic response to
pneumoperitoneum more effectively with a greater chance
of developing hypotension and bradycardia.
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