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Laparoscopic Cholecystectomy- 
A Randomised Controlled Trial

INTRODUCTION
Hypertension (HTN) is a frequent pre-existing and undetected systemic 
disease, seen in nearly one-third of adult patients presenting for non 
cardiac procedures [1]. JNC 8 has reclassified earlier prehypertension 
{SBP 130-139 and/or DBP blood pressure 80-89 mmHg} as stage 
1 HTN. This new classification causes substantial increase in HTN 
prevalence but pharmacotherapy is not advocated in all [2]. These 
patients when present for surgery are mostly unaware of their HTN 
and not on any treatment. Hypertensive patients are more prone for 
intraoperative haemodynamic instability due to adaptive cardiovascular 
changes and sympathetic hyperactivity, exposing them to greater risk 
of adverse perioperative outcomes [1]. But no known benefit has been 
observed by acute initiation of anti-hypertensives in the preoperative 
period [3].

The PNP in laparoscopic (lap) surgeries amplify these cardiovascular 
changes that includes increase in Heart Rate (HR), Systemic Vascular 

Resistance (SVR) and MAP, and decrease in Cardiac Output (CO) 
leading to decreased tissue perfusion [4]. American College of 
Cardiology and the American Heart Association (ACC/AHA) guidelines 
has been recommended using α-2 agonists, such as clonidine for 
perioperative HTN management [5] and many studies have evaluated 
the use of Dexmedetomidine (Dexmed) which is more α-2 receptors 
selective than clonidine, for preserving the haemodynamic stability 
[6,7]. It suppresses the release of catecholamines and vasopressin, 
thereby mitigating the perioperative haemodynamic changes [8]. But 
no such study has been done in the newly classified stage 1 (JNC 8) 
hypertensive patients.

Thus, stage 1 hypertensive patients who are usually not on any regular 
treatment may be at greater risk of perioperative haemodynamic 
instability, more so in case of lap surgeries and α-2 agonists 
premedication may be useful in such patients. Hence, we designed 
this study with the hypothesis that the use of Dexmed may prevent 
perioperative haemodynamic fluctuations in stage 1 hypertensive 
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ABSTRACT
Introduction: Eighth Joint National Committee (JNC 8) has 
reclassified earlier prehypertension {Systolic Blood Pressure 
(SBP) 130-139 mm of Hg and/or Diastolic Blood Pressure (DBP) 
80-89 mmHg} as stage 1 HTN. These patients may be at greater 
risk of perioperative haemodynamic instability, more so in case 
of laparoscopic surgeries and alpha-2 agonists premedication 
may be useful in such patients.

Aim: To assess perioperative haemodynamic fluctuations in 
untreated stage 1 hypertension (HTN) patients and the role of 
Dexmedetomidine (Dexmed) in it.

Materials and Methods: This prospective, randomised, double 
blind study was conducted at Pandit Bhagwat Dayal Sharma 
Postgraduate Institute of Medical Sciences, Rohtak, Haryana, 
India from March 2019 to September 2020. Sixty-five patients 
with stage 1 HTN not on any anti-hypertensive drugs undergoing 
laparoscopic cholecystectomy were enrolled and randomly 
divided into group D (dexmedetomidine) and group NS (Normal 
Saline). Group D received Dexmed 1 µg/kg over 10 minutes before 
induction, followed by continuous infusion of Dexmed at 0.2 µg/
kg/h and Group NS received similar volume of normal saline. 
Serial recording of pulse rate, Mean Arterial Pressure (MAP) and 
oxygen saturation was done. Postoperative sedation scores, 
extubation time and time to first rescue analgesia were also 
assessed. For analysis, quantitative variables were expressed 

as mean±SD and compared using unpaired and paired t-test. 
Mann-Whitney test was used for quantitative data that did not 
follow a normal distribution. Qualitative variables were expressed 
as frequencies/percentages and compared using Chi-square 
test.  A p-value <0.05 was considered statistically significant.

Results: A total of 60 patients (30 in group NS, mean age 
38.40±10.32 years and 30 in group D, mean age 42.5±11.72  
years) were analysed in the present study. In NS group, 
haemodynamic variations were seen at induction, Laryngoscopy 
and Intubation (L&I), creation and release of Pneumoperitoneum 
(PNP) and extubation but actual changes were within 10-12% 
of baseline value, whereas in group D, pulse rate and MAP 
remained stable and moderately lower than baseline throughout 
the perioperative period. An increase in extubation time was 
observed in group D (15.57±3.16 vs.9.15±1.60 min). Group D also 
had significantly higher sedation scores postextubation. Group 
NS patients demanded rescue analgesia early (18.33±7.46 min 
vs.43.53±8.57 min) (p=0.001).

Conclusion: It was concluded that the administration of i.v. Dexmed 
1 µg/kg over 10 minutes followed by infusion at 0.2 µg/Kg/h results 
in haemodynamic stability during surgical stress, slightly delayed 
but smooth extubation, delayed demand of postoperative rescue 
analgesia and mild sedation of short duration. Dexmed induced 
effects help in improving the recovery profile of the patient and 
keeping the patient more comfortable in the postoperative period.
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patients during laparoscopic surgery. Primary objective was to compare 
haemodynamic variations at L&I, creation and release of PNP and 
extubation among study groups. Secondary outcomes were to 
observe difference in time to extubation, time for first rescue analgesic 
requirement and postoperative sedation score among the study 
groups. Incidence of adverse effects like hypotension, bradycardia 
and excessive postoperative sedation were also observed.

MATERIALS AND METHODS
This prospective, randomised, double blind study was conducted 
at Pandit Bhagwat Dayal Sharma Postgraduate Institute of Medical 
Sciences Rohtak, Haryana, from March 2019 to September 2020, 
after taking approval from the Institute’s Ethical Committee. This trial is 
registered with Clinical Trial Registry of India (CTRI/2020/07/026594). 
Informed written consent was obtained from all the patients participating 
in the study. 

Sample size calculation: It was based on a study that took mean 
change in MAP from baseline of 4.11±5.09 mmHg decrease for 
Dexmed group as compared to 16.75±4.96 mmHg increase for 
NS group at induction as statistically significant. Assuming these as 
reference values, at least 27 patients in each group were required at 
5% level of significance and 95% power. Therefore, to compensate 
for any dropout or exclusion from the study, we planned to enroll 30 
patients in each group [9].

inclusion criteria: Sixty-five patients aged between 18-65 years, 
of either sex with stage 1 HTN not taking any anti-hypertensive 
drugs undergoing laparoscopic cholecystectomy under general 
anaesthesia were included. Patients with BP recordings taken twice 
or more in the range of SBP 130-139 mm of Hg and/or DBP 80-89 
mm of Hg were enrolled for the study.

exclusion criteria: Patients with difficult airway, stage 2 HTN (SBP 
>140, DBP >90 mm of Hg), ASA grade 3, cardiac disease, hepatic, 
renal and endocrine dysfunction, pregnancy, morbid obesity (body 
mass index >35 kg/m2) and allergy to Dexmed were excluded.

Tablet alprazolam 0.25 mg was given as premedication at bed time 
and two hour prior to surgery.

Study Procedure 
The patients were randomly allocated to one of the two groups of 
30 patients each using sealed coded envelopes. Group D received 
Dexmed (Dextomid; 200 µg/two mL; Neon laboratories Ltd., Mumbai, 
India) 1 µg/kg over 10 min before induction, followed by continuous 
infusion of Dexmed at 0.2 µg/kg/h and Group NS received similar 
volume of normal saline [Table/Fig-1].

control group, 50 mL syringe was filled with plain NS. Thus, the 
syringe size, volume and colour (both were colourless) of prepared 
solution was same for all patients, only the rate of infusion was 
different according to patient’s weight. Thus, both the attending 
anaesthetist and the patient were unaware of the group allotted. 
In operating room, Intravenous (i.v.) access was established and 
routine monitoring was done. Baseline HR, non invasive SBP, DBP 
and MAP and oxygen saturation (SpO2) were recorded. Depending 
on the actual body weight, the syringe infusion pump was set to 
deliver the targeted infusion rate. Fifteen minutes after starting the 
drug infusion, induction was done with i.v. fentanyl (2 µg/kg) and 
titrated dose of i.v. propofol (1-2 mg/kg) until the loss of verbal 
response. Endotracheal intubation was facilitated by i.v. vecuronium 
0.1 mg/kg. After three minutes, patient was intubated within 30 
seconds in a single attempt. Patients requiring more than one 
laryngoscopy attempts or more than 30 seconds were excluded 
from the study. Balanced anaesthesia was maintained keeping a 
Minimum Alveolar Concentration (MAC) of 1. PNP was created with 
peritoneal insufflations of CO2 at 2 L/min. Intra-Abdominal Pressure 
(IAP) was maintained between 12-14 mmHg. Patients were 
mechanically ventilated using circle system to keep EtCO2 between 
35-45 mmHg. Infusion of the study drug and anaesthetic agents 
were stopped at the end of surgery and residual neuromuscular 
blockade was reversed by i.v. neostigmine 0.05 mg/kg and i.v. 
glycopyrrolate 0.01 mg/kg followed by tracheal extubation. Patients 
with any surgical complication were excluded from surgery. Serial 
recording of HR, SBP, DBP, MAP and SpO2 was done at base line 
(Tbaseline), 15 minutes postinfusion (Tpreop 15), 1 minute postinduction 
(Tinduction), 1 minutes postintubation (Tintubation), just after the creation of 
PNP (TPNP), 15 minutes after creation of PNP (TPNP 15), at the release 
of PNP (TPNP end), postextubation at 1 and 60 minutes (Textubation 1 
and Textubation 60). Postoperative pain was assessed using Visual 
Analogue Scale (VAS) and Ramsay Sedation Score (RSS) [10] was 
used for sedation assessment.  Extubation time was recorded in all 
the patients. Time to first rescue analgesia was determined from 
the discontinuation of anaesthetic agents and Dexmed infusion, 
till patients reported VAS ≥4. Intravenous paracetamol 15 mg/Kg 
maximum of 1 g was used as rescue analgesic. Sedation score was 
assessed at 1, 15, 30 and 60 minutes postoperatively. Any adverse 
effects like bradycardia (HR <60 bpm), tachycardia (HR >100 bpm), 
hypotension and HTN (MAP <60 or >110 mmHg, respectively on 
two consecutive readings), excessive sedation RSS >4, respiratory 
depression (SpO2) <90%) and dryness of mouth were observed 
throughout the study. Intraoperative episodes of tachycardia and 
HTN were managed by bolus of fentanyl (1-2 µg/kg) and increasing 
MAC from 1-1.2, and if HTN still persists, by starting nitroglycerine 
infusion at 0.5-1 µg/kg/min.

STATISTICAL ANALYSIS
Statistical Package for Social Sciences (SPSS) version 20.0 was used 
for statistical analysis. The quantitative variables were expressed as 
mean±SD and compared using unpaired t-test/Mann-Whitney test 
between groups and paired t-test within each group.  The qualitative 
variables were expressed as frequencies/percentages and compared 
using Chi-square test. A p-value <0.05 was considered statistically 
significant.

RESULTS
A total of 60 patients (30 in each group) were analysed. The 
demographic profile and surgical variables like age, gender, weight 
and duration of surgery depict a comparable pattern among both 
groups [Table/Fig-2]. Comparison of HR and MAP at various time 
points in both the groups is shown in [Table/Fig-3,4], respectively. 
Baseline HR and MAP was comparable between the two groups. 
In group D, a reduction in mean HR and MAP was observed 15 
min post-infusion, and thereafter HR and MAP remained stable 
and lower than baseline throughout the perioperative period. In 

[Table/Fig-1]: CONSORT flow diagram.
NS: Normal saline; D: Dexmedetomidine; Chole: Cholecystectomy;

The study drug infusion was prepared by a fellow anaesthesiologist 
who was not involved in the study. To prepare the infusion, Dexmed 
2 mL containing 200 µg of drug was drawn in 50 mL syringe and 
diluted with NS resulting in final concentration of 4 µg/mL. And in 
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time 
 (postoperative)

group nS 
(mean±Sd)

group d 
(mean±Sd) p-value

1 min 1.933±0.2537 2.633±0.5560 <0.0001*

15 min 1.733±0.4497 2.233±0.4302 <0.0001*

30 min 1.00±0.00 1.233±0.4302 0.005*

60 min 1.00±0.00 1.00±0.00 NA

[Table/Fig-5]: Comparison of postoperative sedation score among study groups.
Mann-Whitney test, *Statistically significant p<0.05, NA: Not applicable; NS: Normal saline; 
D: Dexmedetomidine; min: Minutes

Adverse effect
group nS 
n=30 (%)

group d 
n=30 (%) p-value

Tachycardia 5 (16.67%) Nil 0.0205*

Hypertension 3 (10%) Nil 0.078

Dryness of mouth Nil 3 (10%) 0.078

[Table/Fig-6]: Comparison of adverse events and effects among study groups.
Values are in percentage, Chi-square test, *Statistically significant p<0.05, There were no  adverse 
effects in any subjects observed in terms of Bradycardia, Hypotension, Excessive  sedation 
(RSS >4) and Respiratory depression (SpO2 <90%)

demographic and clinical 
variables group nS (n=30) group d (n=30) p-value

Age (years) 38.40±10.32 42.5±11.72 0.15

Weight (Kg) 57.40±7.731 55.27±7.343 0.27

Sex M/F 2/28 6/24 0.13

Duration of surgery (min) 93.2±10.66 92.27±12.744 0.75

[Table/Fig-2]: Demographic and surgical variables.
Values are in mean±SD or percentage; Unpaired t-test for age; weight and duration of surgery; 
Chi-square test for sex distribution; M: Male; F: Female; min: Minutes; NS: Normal saline; 
D:  Dexmedetomidine

time

group nS 
(bpm) 

(mean±Sd)

p-value 
(baseline 
vs  various 

time 
points)

group d 
(bpm) 

(mean±Sd)

p-value 
(baseline 
vs  various 

time 
points

p-value 
(group 
nS vs 

group d)

TBaseline 83.73±10.096 NA 82.73±10.072 NA 0.702

Tpreop 15 83.90±10.727 0.949 77.20±7.989 0.021* 0.008*

TInduction 84.73±12.451 0.733 77.17±7.216 0.017* 0.005*

TIntubation 90.97±11.106 0.010* 82.47±6.750 0.906 0.001*

TPNP 85.53±9.594 0.481 79.97±6.289 0.208 0.010*

TPNP 15 81.77±9.669 0.445 77.00±6.023 0.009* 0.025*

TPNP end 77.30±8.159 0.008* 73.40±5.952 0.0001* 0.038*

TExatubation 1 75.67±8.010 0.001* 77.20±5.592 0.010* 0.394

TExatubation 60 74.30±7.516 0.0001* 73.33±5.061 <0.0001* 0.559

[Table/Fig-3]: Trends showing HR (bpm) variability among study groups at various 
time points.
Paired t-test for intragroup comparison and Unpaired t-test for intergroup comparison; 
* Statistically significant p<0.05; NS: Normal saline

time

group nS 
(mmhg) 

(mean±Sd)

p-value 
(baseline 
vs  various 

time 
points)

group d 
(mmhg) 

(mean±Sd)

p-value 
( baseline 
vs  various 

time 
points) p-value

TBaseline 99.20±2.340 NA 100.00±2.034 NA 0.162

Tpreop 15 100.33±2.171 0.057 91.53±3.060 <0.0001* <0.0001*

TInduction 92.77±3.025 <0.0001* 89.90±2.998 <0.0001* 0.0005*

TIntubation 106.30±5.472 <0.0001* 94.50±3.785 <0.0001* <0.0001*

TPNP 100.03±4.650 0.386 91.37±2.512 <0.0001* <0.0001*

TPNP 15 103.10±4.483 0.0001* 93.17±3.281 <0.0001* <0.0001*

TPNP end 94.97±2.553 <0.0001* 89.60±3.081 <0.0001* <0.0001*

TExatubation 1 101.83±2.679 0.0002* 92.13±4.083 <0.0001* <0.0001*

TExatubation 60 96.93±2.638 0.0008* 88.23±3.048 <0.0001* <0.0001*

[Table/Fig-4]: Trends showing Mean Arterial Pressure (MAP) (mmHg) variability 
among study groups at various time points.
Paired t-test for intragroup comparison and Unpaired t-test for intergroup comparison,  
*Statistically Significant p<0.05

group NS, a statistically significant fall in MAP was observed post-
induction, and at the release of PNP, whereas decrease in HR was 
recorded on release of PNP and postextubation. Rise in MAP was 
noted postintubation, 15 min after the establishment of PNP and 
one minute postextubation. Similarly, an increase in HR was seen 
only postintubation. Difference in MAP between two groups was 
significant at all the times of anaesthesia except baseline [Table/
Fig-4]. This difference in HR was also statistically significant between 
the two groups except postextubation [Table/Fig-3].

DISCUSSION 
Haemodynamic alterations caused by PNP have deleterious effects 
in patients with HTN and cardiac disease, increasing their tendency 
for myocardial ischaemia [11,12]. Dexmed has been used by many 
researchers for attenuation of haemodynamic responses in different 
dosages and along with various anaesthetic regimens for multiple 
surgeries [8,9,13-15]. There is a controversy regarding the effect of 
Dexmed on blood sugar levels. Hyperglycaemia may be seen with 
Dexmed use as it causes hypoinsulinemia but it also decreases the 
cortisol levels and attenuates the neuroendocrine stress response 
[16]. So, we assessed the haemodynamic fluctuations during 
laparoscopic cholecystectomy in untreated stage 1 hypertensive 
patients (previously classified as Pre-HTN in JNC7) and effectiveness 
of Dexmed to suppress it. Also, as routine blood sugar was monitored 
both preoperatively and in postoperative period before shifting 
patient to ward from PICU, no hyperglycaemia was noted. Following 
Dexmed infusion given over 10 minutes, a moderate fall in HR and 
MAP from baseline was observed in group D [Table/Fig-3,4]. No 

The SpO2 remained between 98-100% intraoperatively in all patients 
on Fraction of Inspired Oxygen (FiO2) of 40% and postoperatively in 
post-Anaesthesia Care Unit (PACU), all patients were given oxygen 
via simple Face mask @5 L/min for initial half hour and all patients 
maintained SpO2 between 95-100%. Before shifting to ward patients 
were assessed for any fall in saturation without oxygen. None of the 
patient in any group had respiratory depression i.e. fall in SpO2<90%. 
Time to first rescue analgesia i.e. when VAS more than or equal to 
four noted and rescue analgesia was given at this point.

A significant increase in extubation time was observed in group D 
(15.57±3.16 vs.9.15±1.60 min) (p=0.001). Group D also had 
significantly higher sedation scores at 1, 15 and 30 min postextubation 
[Table/Fig-5]. Most of the patients were cooperative, oriented 
and calm with RSS from one to three. Only one patient in group 
D had RSS of four at one minute postoperatively. At 60 minutes 
postoperatively, all patients in both the groups were fully awake with 
RSS of 1. Intravenous paracetamol 15 mg/kg was used as rescue 
analgesic. Mean duration after which patient demanded rescue 
analgesia in group NS was 18.33±7.46 min which was earlier as 
compared to Group D (43.53±8.57 min). This difference in time 
period of rescue analgesia was found to be statistically significant 
(p=0.001). The episodes of tachycardia (HR >100 bpm) were recorded 
in five patients in group NS, while none of the patient in group D 
had any episode of tachycardia and the difference was statistically 
significant (p-value=0.0205). Four and three episodes of tachycardia 
were observed in one patient each, during the entire surgery. Out 
of remaining three patients, two patients had only one and one 
patient had two episodes of tachycardia [Table/Fig-6]. Hypertensive 
episodes were observed in three patients of group NS. Out of these, 
two patients had only one such episode while one patient had 
three episodes of HTN at different time points. Contrary to this, in 
group D, no hypertensive episode was observed and the difference 
between two groups was statistically insignificant (p=0.078). No 
episode of hypotension, bradycardia, excessive sedation or respiratory 
depression was observed in any group. Three patients (10%) in group 
D complained of excessive dryness of mouth in postoperative period 
[Table/Fig-6].
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biphasic response was observed in BP as Dexmed was administered 
as infusion over ten minutes [17,18]. This decrease in HR is frequently 
due to the combined effect of both baroreflex induced HR slowing 
in response to initial increase in BP and sympatholytic effect. Similar 
results were also observed in normotensive patients [19,20]. It was 
also noted that this Dexmed induced drop in BP seen amongst 
stage 1 hypertensive patients was not greater than that seen in 
normotensive patients in previous studies [19,20].

Following induction of anaesthesia, slight increase in HR along with 
significant decrease in BP was observed in group NS, while there 
was a persistent moderate decrease in HR and BP from baseline 
in group D at all stages of anaesthesia. As hypertensive patients 
have increased Systemic Vascular Resistance (SVR), these patients 
are more prone to anaesthetic drugs induced vasodilation and 
hypotension at induction of anaesthesia. However, the maximum 
drop in BP was approximately 10-12% of the baseline value in both 
the groups and no treatment in the form of vasopressors was required. 
Similarly, in an another study, authors recorded a moderate decrease 
in BP but no severe hypotension requiring intervention in Dexmed 
group [21]. Contrary to the common assumption, that hypertensives 
are at higher risk of induction induced hypotension, Silva Neto WV 
et al., observed a smaller reduction in MAP in hypertensive patients 
(18.3±14.0% vs 23.0±11.4%). This is probably due to vascular 
remodeling and compensatory mechanisms induced increased 
sympathetic tone that may be responsible for the maintenance of 
an elevated SVR [22].

Sympathetic stimulation during L&I results in increase in HR and 
BP [20]. Similar stress hormone responses are seen during CO2 
PNP and extubation. We also noted significant increase in HR and 
MAP at intubation, PNP and extubation in Group NS with stable 
haemodynamics in Group D. Similar haemodynamic response to 
L&I and PNP was observed by various investigators [14,20,23,24]. 
Also, in an another study, it was noted that the elevation in BP at L&I 
was less in hypertensive patients in comparison to normotensive 
(8.2±16.3% vs 18.2±21.2% and 8.6±20.2% vs 25.0±27.9%, 
respectively for DBP and SBP), as majority of patients (71.8%) in 
their study were chronic well controlled stage 1 hypertensive [22]. It 
has also been observed that greater perioperative haemodynamic 
instability is usually seen in patients with poorly controlled and higher 
BP (>180/110 mmHg) and in patients who have only acute control 
of BP (<10 days of treatment) [22].

Mean HR was consistently moderately lower in Group D in 
comparison to Group NS throughout the study period. Findings of 
the present study were comparable to the other studies, who noted 
that HR in Dexmed group was significantly lower as compared to 
baseline and control group [19,25]. Hence, Dexmed also provides 
smooth emergence from anaesthesia. On further analysing the 
results of present study, it was found that changes in BP and HR at 
L&I, PNP and extubation in newly diagnosed stage 1 hypertensives 
were although statistically significant but actual changes were within 
10-12% of baseline value, far below the range seen in other studies 
among normotensive patients. As the recently categorised stage I 
hypertensive patients were originally normotensive in earlier studies 
that could be the possible reason for this response seen. Also, all 
other factors for increased sympathetic stimulation like prolonged 
and difficult laryngoscopy (cases excluded), inadequate depth of 
anaesthesia (MAC 1 maintained intraoperatively), normovolemia (fluid 
administration before PNP creation), slow insufflations of CO2 and 
limiting the IAP to <15 mmHg were kept into consideration [26,27].

It has been found that intraoperative physiologic insults like an absolute 
fall in MAP <50 mmHg or a 40% reduction in MAP from baseline 
value for ≥10 min and tachycardia >100 bpm were associated with 
perioperative adverse cardiac events [28]. As, tachycardia was 
observed in few patients of Group NS [Table/Fig-6] with no such 
adverse episode in Group D, it is advisable to use Dexmed in all stage 
1 hypertensive patients undergoing laparoscopic cholecystectomy.

In addition to its sympatholytic effect, Dexmed has additional 
beneficial effects like analgesia, anxiolysis and sedation. In the 
present study, an increased extubation time in Group D was 
observed. However, other authors did not find any significant effect 
of Dexmed on extubation time [19,20]. As Dexmed had anaesthetic 
sparing effect in a dose dependent manner and in the present study 
a standard MAC (1) was maintained intraoperatively in both groups 
that may be the probable cause of this delayed extubation in Group 
D [29]. Contrary to the present study, a decreased extubation time 
in Dexmed group was observed in another study, when Bispectral 
Index (BIS) guided optimal anaesthetic depth was maintained 
intraoperatively [15]. Similar to an earlier study, an increase in the time 
to receive first rescue analgesia in group D when compared to group 
NS was observed [20]. Although cardiovascular side effects such as 
bradycardia, sinus arrest and hypotension has been reported with 
Dexmed use [30] but none of the patients in Dexmed group had 
excessive sedation [Table/Fig-5] and adverse cardiac effects [Table/
Fig-6]. The probable reason for not reporting these side-effects is 
the use of lower maintenance doses and giving loading dose over 
10 minutes infusion. Dexmed causes dryness of mouth and 10% 
of group D patients complained of it postoperatively while no such 
complaint was recorded in group NS [31].

Limitation(s)
As ambulatory BP monitoring was not feasible, office BP done in 
Preanaesthesia Checkup (PAC) clinic and hospital wards was used 
to categorise patients under stage 1 HTN, and this could be a 
cause for staging error. However, office BP measured under optimal 
conditions is usually comparable to ambulatory home BP readings. 
Also, anaesthetic sparing effect of Dexmed could not be assessed 
as BIS was not used to monitor the depth of anaesthesia.

CONCLUSION(S)
To conclude, surgical stress following induction, L&I, CO2 PNP 
and extubation induces haemodynamic fluctuations in stage 1 
hypertensive patients but these changes are not greater than that 
seen in normotensive patients. A statistically significant decrease in 
HR and MAP was noted after Dexmed infusion, when compared 
with the baseline and also with the control group. Though, the 
significantly lower readings of vitals were noted throughout 
perioperative period, but this fall was not greater than 10-12% of 
the baseline. In addition, the dexmed induces significant grade of 
sedation in the postoperative period. Hence, it is inferred that the 
administration of i.v. Dexmed 1 µg/kg over 10 minutes followed by 
infusion at 0.2 µg/kg/h results in haemodynamic stability during 
surgical stress, slightly delayed but smooth extubation, delayed 
demand of postoperative rescue analgesia and mild sedation of short 
duration. Dexmed induced effects help in improving the recovery 
profile of the patient and keeping the patient more comfortable in 
the postoperative period.

REFERENCES
 Howell SJ, Sear JW, Foex P. Hypertension, hypertensive heart disease and [1]

perioperative cardiac risk. Br J Anaesth. 2004;92:570-83. Doi: 10.1093/bja/aeh091.
 Whelton PK, Carey RM, Aronow WS, Casey DE, Collins KJ, Dennison Himmelfarb [2]

C, et al. ACC/AHA  Guideline for the Prevention, Detection, Evaluation, and 
Management of High Blood Pressure in Adults: A Report of the American College of 
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. 
J Am Coll Cardiol. 2018;71:2199-269. Doi: 10.1161/HYP.0000000000000066.

 Crowther M, Spuy KV, Roodt F, Nejthardt MB, Davids JG, Roos J, et al. The [3]
relationship between pre-operative hypertension and intraoperative haemodynamic 
changes known to be associated with postoperative morbidity. Anaesthesia. 
2018;73:812-18. Doi: 10.1111/anae.14239.

 Dorsay DA, Greene FL, Baysinger CL. Haemodynamic changes during laparoscopic [4]
cholecystectomy monitored with transesophageal echocardiography. Surg 
Endosc. 1995;9:128-34. Doi: 10.1007/BF00191952.

 Aronow WS, Fleg JL, Pepine CJ, Artinian NT, Bakris G, Brown AS, et al. ACCF/AHA [5]
2011 expert consensus document on hypertension in the elderly: A report of the 
American College of Cardiology Foundation Task Force on Clinical Expert Consensus 
Documents. Circulation 2011;123:2434-506. Doi: 10.1161/CIR.0b013e31821daaf6.



www.jcdr.net Anish Kumar Singh et al., Haemodynamic Stress Response in Stage 1 Hypertensives Undergoing Laproscopic Cholecystectomy

Journal of Clinical and Diagnostic Research. 2021 Sep, Vol-15(9): UC29-UC33 3333

pArtiCuLArS oF ContriButorS:
1. Assistant Professor, Department of Anaesthesiology and Critical Care, Pandit Bhagwat Dayal Sharma, Post Graduate Institute of Medical Science, Rohtak, Haryana, India.
2. Professor, Department of Anaesthesiology and Critical Care, Pandit Bhagwat Dayal Sharma, Post Graduate Institute of Medical Science, Rohtak, Haryana, India.
3. Junior Resident, Department of Anaesthesiology and Critical Care, Pandit Bhagwat Dayal Sharma, Post Graduate Institute of Medical Science, Rohtak, Haryana, India.
4. Associate Professor, Department of Anaesthesiology and Critical Care, Pandit Bhagwat Dayal Sharma, Post Graduate Institute of Medical Science, Rohtak, Haryana, India.
5. Professor, Department of Anaesthesiology and Critical Care, Pandit Bhagwat Dayal Sharma, Post Graduate Institute of Medical Science, Rohtak, Haryana, India.
6. Professor, Department of Anaesthesiology and Critical Care, Pandit Bhagwat Dayal Sharma, Post Graduate Institute of Medical Science, Rohtak, Haryana, India.
7. Associate Professor, Department of Anaesthesiology and Critical Care, Pandit Bhagwat Dayal Sharma, Post Graduate Institute of Medical Science, Rohtak, Haryana, India.

pLAgiAriSm CheCking methodS: [Jain H et al.]

•  Plagiarism X-checker: Apr 17, 2021
•  Manual Googling: Aug 07, 2021
•  iThenticate Software: Aug 30, 2021 (18%)

etymoLogy: Author OriginnAme, AddreSS, e-mAiL id oF the CorreSponding Author:
Dr. Mamta Jain,
Department of Anaesthesia, Pandit B D Sharma, PGIMS, Rohtak, Haryana, India.
E-mail: mamtajainsingh@gmail.com

Date of Submission: Apr 16, 2021
Date of Peer Review: jul 19, 2021
Date of Acceptance: Aug 15, 2021

Date of Publishing: Sep 01, 2021

Author deCLArAtion:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  NA

 Hussain SY, Karmarkar A, Jain D. Evaluation and comparison of clonidine and [6]
dexmedetomidine for attenuation of hemodynamic response to laryngoscopy and 
intubation: A randomised controlled study. Anesth Essays Res. 2018;12:792-96. 
Doi: 10.4103/aer.AER_123_18. 

 Srivastava U, Sarkar ME, Kumar A, Gupta A, Agarwal A, Singh TK, et al. [7]
Comparison of clonidine and dexmedetomidine for short-term sedation 
of intensive care unit patients. Indian J Crit Care Med. 2014;18:431-36. 
Doi: 10.4103/0972-5229.136071.

 Talke P, Chen R, Thomas B, Aggarwall A, Gottlieb A, Thorborg P, et al. The [8]
hemodynamic and adrenergic effects of perioperative Dexmedetomidine infusion 
after vascular surgery. Anesth Analg. 2000;90:834-39. Doi: 10.1097/00000539-
200004000-00011.

 Soliman R, Zohry G. Assessment of the effect of Dexmedetomidine in high risk [9]
cardiac patients undergoing laparoscopic cholecystectomy. Egypt J Anaesth. 
2016;32:175-80. https://doi.org/10.1016/j.egja.2015.12.005.

 Ramsay MA, Savege TM, Simpson BR, Goodwin R. Controlled sedation with [10]
alphaxalone-alphadolone, Br Med J. 1974;2:656-59. Doi: 10.1136/bmj.2.5920.656.

 Giebler RM, Behrends M, Steffens T, Walz MK, Peitgen K, Peters J. Intraperitoneal [11]
and retroperitoneal carbon dioxide insufflations evoke different effects on caval 
vein pressure gradients in humans: Evidence for the starling resistor concept 
of abdominal venous return. Anesthesiology. 2000;92:1568-80. https://doi.org/ 
10.1097/00000542-200006000-00013.

 Weksler N, Klein M, Szendro G, Rozentsveig V, Schily M, Brill S, et al. The dilemma [12]
of immediate preoperative hypertension: To treat and operate, or to postpone 
surgery? J Clin Anesth. 2003;15:179-83. Doi: 10.1016/s0952-8180(03)00035-7.

 Sezen G, Demiraran Y, Seker IS, Karagoz I, Iskender A, Ankarali H, et al. Does [13]
premedication with Dexmedetomidine provide perioperative hemodynamic 
stability  in  hypertensive  patients?  BMC  Anesthesiol.  2014;14:113.  https://doi.
org/10.1186/1471-2253-14-113.

 Bhutia MP, Rai A. Attenuation of hemodynamic parameters in response to [14]
pneumoperitoneum during laparoscopic cholecystectomy: Arandomised 
controlled trial comparing infusions of propofol and Dexmedetomidine. J Clin 
Diag Res. 2017;11:UC014. Doi: 10.7860/JCDR/2017/26239.9810.

 Khare A, Sharma SP, Deganwa ML, Sharma M, Gill N. Effects of Dexmedetomidine [15]
on intraoperative hemodynamics and propofol requirement in patients undergoing 
laparoscopic cholecystectomy. Anesth Essays Res. 2017;11:1040-45. Doi: 10.4103/
aer.AER_107_17.

 Görges M, Poznikoff AK, West NC, Brodie SM, Brant RF, Whyte SD. Effects [16]
of dexmedetomidine on blood glucose and serum potassium levels in children 
undergoing general anesthesia: A secondary analysis of safety endpoints during 
a randomised controlled trial. Anesth Analg. 2019;129:1093-99. Doi: 10.1213/
ANE.0000000000004154.

 Ebert TJ, Hall JE, Barney JA, Uhrich TD, Colinco MD. The effects of increasing [17]
plasma concentrations of Dexmedetomidine in humans. Anesthesiology. 
2000;93:382-94. Doi: 10.1097/00000542-200008000-00016.

 Riker RR, Fraser GL. Adverse events associated with sedatives, analgesics, [18]
and other drugs that provide patient comfort in the intensive care unit. 
Pharmacotherapy. 2005;25:8S-18S. Doi: 10.1592/phco.2005.25.5_part_2.8s.

 Bhattacharjee DP, Nayek SK, Dawn S, Bandopadhyay G, Gupta K. Effects of [19]
Dexmedetomidine on haemodynamics in patients undergoing laparoscopic 
cholecystectomy– A comparative study. J Anaesth Clin Pharmacol. 2010;26:45-48.

 Manne GR, Upadhyay MR, Swadia VN. Effects of low dose dexmedetomidine [20]
infusion on haemodynamic stress response, sedation and postoperative 
analgesia requirement in patients undergoing laparoscopic cholecystectomy. 
Indian J Anaesth. 2014;58:726-31. Doi: 10.4103/0019-5049.147164.

 Swaika S, Parta N, Chattopadhyay S, Bisui B, Banarjee SS, Chattarjee [21]
S. A comparative study of the efficacy of intravenous Paracetamol and 
Dexmedetomidine on peri-operative hemodynamics and postoperative analgesia 
for patients undergoing laparoscopic cholecystectomy. Anesth Essays Res. 
2013;7:331-35. Doi: 10.4103/0259-1162.123225.

 Silva Neto WV, Azevedo GS, Coelho FO, Netto EM, Ladeia AM. Evaluation of [22]
hemodynamic variations during anesthetic induction in treated hypertensive 
patients. Rev Bras Anestesiol. 2008;58(4):330-41. Doi: 10.1590/s0034-7094200 
8000400002.

 Kunisawa T, Nagata O, Nagashima M, Mitamura S, Ueno M, Suzuki A, et al. [23]
Dexmedetomidine suppresses the decrease in blood pressure during anesthetic 
induction and blunts the cardiovascular response to tracheal intubation. J Clin 
Anesth. 2009;21:194-99. Doi: 10.1016/j.jclinane.2008.08.015.

 MahrousRabab S. Study on the effect of Dexmedetomidine in reducing [24]
hemodynamic responses to general anesthesia for elective cesarean section in 
patients with pre-eclampsia. J Anesth Clin Res. 2016;3:25-29. Doi:10.4103/2356-
9115.184081.

 Kim SY, Kim JM, Lee JH, Song BM, Koo BN. Efficacy of intraoperative [25]
Dexmedetomidine infusion on emergence agitation and quality of recovery after 
nasal surgery. Br J Anaesth. 2013;111:222-28. Doi: 10.1093/bja/aet056.

 Lentschener C, Axler O, Fernandez H, Megarbane B, Billard V, Fouqueray B, et al. [26]
Haemodynamic changes and vasopressin release are not consistently associated 
with carbon dioxide pneumoperitoneum in humans. Acta Anaesthesiol Scand. 
2001;45:527-35. Doi: 10.1034/j.1399-6576.2001.045005527.x.

 Ishizaki Y, Bandai Y, Shimomura K, Abe H, Ohtomo Y, Idezuki Y. Safe intraabdominal [27]
pressure of carbon dioxide pneumoperitoneum during laparoscopic surgery. Surgery. 
1993;114:549-54. PMID: 8367810.

 Sessler DI , Meyhoff CS, Zimmerman NM, Mao G, Leslie K, Vásquez SM, et [28]
al. Period-dependent associations between hypotension during and for four 
days after noncardiac surgery and a composite of myocardial infarction and 
death: A substudy of the POISE-2 Trial. Anesthesiology. 2018;128:317-27. 
Doi: 10.1097/ALN.0000000000001985.

 Khan ZP, Munday IT, Jones RM, Thornton C, Mant TG, Amin D. Effects [29]
of Dexmedetomidine on isoflurane requirements in healthy volunteers. 1: 
Pharmacodynamic and pharmacokinetic interactions. Br J Anaesth. 1999;83:372-
80. Doi: 10.1093/bja/83.3.372.

 Muntazar M, Kumar FC. Cardiac arrest, a preventable yet a possible risk [30]
of  Dexmedetomidine:  Fact  or  fiction?  Anesthesiology.  2004;101:1478-80. 
Doi: 10.1097/00000542-200412000-00036.

 Maroof M, Khan RM, Jain D, Ashraf M. Dexmedetomidine is a useful adjunct for [31]
awake intubation. Can J Anaesth. 2005;52:776-77. Doi: 10.1007/BF03016576.

http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

