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Abstract:  
The present study was planned to study and compare the efficacy of intravenous paracetamol and 
dexmedetomidine on post-operative analgesia for patients undergoing laparoscopic cholecystectomy. For this 
purpose, “a total of 60 ASA I/II patients treated with laparoscopic cholecystectomy under general anesthesia were 
randomly allocated to receive either intravenous 1g Paracetamol infusion over 10 min pre-operatively and 6 hourly 
thereafter or intravenous dexmedetomidine 1 microgram/kg bolus over 10 min pre operatively and 0.2-0.4 
microgram/kg/hr thereafter till 24 hours. On the basis of the findings, it may be concluded that while comparing 
pre-emptive intravenous paracetamol to dexmedetomidine, paracetamol outperformed the dexmedetomidine both 
in terms of its analgesic effect and safety and thus could be recommended as a safe and effective alternative. 
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Introduction 

Patients undergoing laparoscopic cholecystectomy 
often complain of pain spreading from back to 
shoulder region apart from discomforting pain 
around the port sites. However, it was Reddick who 
popularized the laparoscopic cholecystectomy in the 
1990s [1].  

Ever since then laparoscopic surgery in general and 
laparoscopic cholecystectomy in particular has seen 
tremendous advancements in techniques, equipment 
and frequency [2,3,4]. Up to half of the patients un-
dergoing laparoscopic surgery experience shoulder 
and sub-diaphragmatic pain.  

Peak pain intensity is achieved within the first few 
hours after the surgery and lasts until 48 to 72 hours 
post-operative interval. Encouraged by these re-
ports, the present study was planned to study and 
compare the efficacy of intravenous paracetamol 
and dexmedetomidine on post-operative analgesia 
for patients undergoing laparoscopic cholecystec-
tomy.  

The aims and objectives of this study were as fol-
lows: 

• To compare the efficacy of intravenous (IV) pa-
racetamol and dexmedetomidine on post-opera-
tive analgesia for patient undergoing laparo-
scopic cholecystectomy. 

• To evaluate hemodynamic parameter i.e., Heart 
rate, Blood pressure. 

Material & Methods 

This study is a prospective randomized clinical trial 
of one year and conducted at the Department of An-
esthesiology and Critical Care, F.H. Medical Col-
lege and Hospital (FHMCH) in Agra. Permission to 
conduct the investigation was acquired from “the In-
stitutional Ethical Committee, F.H. Medical College 
and Hospital, Agra”. An informed consent was ob-
tained from all the patients. Patients scheduled for 
laparoscopic cholecystectomy at Department of 
General Surgery, FHMCH, Agra comprised the 
study population according to the following inclu-
sion and exclusion criteria: 

Inclusion Criteria 

• Patients undergoing laparoscopic cholecystec-
tomy 

• ASA Physical Status I & II. 
• Age – 18 to 60 years 

Exclusion Criteria 

• ASA physical status >III  
• Patient with body weight >80kg 
• History of drug abuse 
• Patients with allergy to study drugs.  
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• Pregnant women and lactating mothers. 
• Patients with co-morbid conditions like sys-

temic infections, coagulopathy, cardiac dis-
eases, neurological deficits, morbid obesity, and 
mental illness”. 

Sample Size Calculation 

The sample size was calculated using the following 
formula suggested by Charan and Biswas (Indian J 
Psychol Med. 2013 Apr-Jun; 35(2): 121–126): 

n= 2*(Zα/2+Zβ)2 *SD2/d2 

Where, n: Sample size 

SD: Pooled standard deviation = Taken as 100 

d: Difference in the means (effect size) = 51.66 ~ 52 

Zα/2 : critical value of z at 95% confidence = 1.96 

Zβ: critical value of z at 80% power = 0.84 

n = 2*[(1.96+0.84)2 * 1002 / 522] 

= 57.99 ~ 58 

Thus, the calculated sample size is 58. After adding 
a 5% contingency and rounding off to nearest ten, 
we targeted a sample size of 60, which was random-
ized into two equal groups of 30 each. 

Methodology 

For this purpose, a total of 60 ASA I/II patients 
scheduled to undergo laparoscopic cholecystectomy 
under general anesthesia were randomly allocated to 

receive either intravenous 1g Paracetamol infusion 
over 10 min pre-operatively and 6 hourly thereafter 
or IV Dexmedetomidine 1 microgram/kg bolus over 
10 min preoperatively and 0.2-0.4 microgram/kg/hr 
thereafter till 24 hours. The two groups were 
matched statistically for demographic and baseline 
clinical characteristics. The statistical analysis was 
done using SPSS (Statistical Package for Social Sci-
ences) Version 15.0 statistical Analysis Software. 
The values were represented in Number (%) and 
Mean±SD and verified by chi-square and t-test. 

Results  

Mean age of patients (table 1) in Groups 1 and 2 was 
41.90±10.36 and 40.33±10.43 years respectively. 
Based on statistical analysis, there was no notable 
distinction between the two groups in terms of 
average age (p=0.562). Majority of cases in both the 
groups were females (60%). The sex-profile of both 
the groups was identical (p=1). The average body 
weight of the patients in Group 1 was 58.13±5.67 
kg, while in Group 2 it was 58.60±8.14 kg.  

Statistically, there was no significant disparity in 
mean age between the two groups (p=0.797). In 
Group 1, there were 16 (53.3%) ASA I and 14 
(46.7%) ASA II patients whereas in Group 2, there 
were 19 (63.3%) ASA I and 11 (36.7%) ASA II 
patients. Based on statistical analysis, there was no 
notable distinction between two groups in terms of 
ASA grade (0.432). 

 
Table 1: Baseline demographic and hemodynamic profile of cases in two study groups 

SN Parameter Group 1 (n=30) Group 2 (n=30) Statistical Significance 
Mean SD Mean SD ‘t’ ‘p’ 

1. Age (years) 41.90 10.36 40.33 10.43 0.584 0.562 
2. Male: Female 12 (40%): 18 (60%) 12 (40%): 18 (60%) c2=0; p=1 
3. Body weight (kg) 58.13 5.67 58.60 8.14 -0.258 0.797 
4. ASA 

I 
II 

 
16 (53.3%) 
14 (46.7%) 

 
19 (63.3%) 
11 (36.7%) 

 
c2=0.617; p=0.432 

5. Heart rate (bpm) 84.07 4.78 82.30 6.96 1.146 0.257 
6. Mean Arterial Pressure 

(mmHg) 
94.67 6.12 96.40 10.06 -0.807 0.423 

 
At baseline (table 2), mean heart rate and mean 
arterial pressure values were 84.07±4.78 bpm and 
94.67±6.12 mmHg respectively in Group 1 and 
82.30±6.96 bpm and 96.40±10.06 mmHg 
respectively. Statistically, there was no significant 
disparity observed between the two groups in 
relation to any of these crucial criteria (p>0.05). 
Intraoperatively, mean heart rate ranged from 

79.77±6.33 bpm (5 min) to 84.03±6.93 bpm (45 
min) in Group 1 and from 78.03±7.81 bpm (5 min) 
to 81.57±7.96 bpm (15 min) in Group 2. Throughout 
all time intervals, the average heart rate in Group 2 
was consistently lower than that in Group 1. 
However, this difference was not statistically 
significant (p>0.05).
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Table 2: Comparison of intraoperative heart rate between the two groups 
SN Time interval Group 1 (n=30) Group 2 (n=30) Statistical Significance 

Mean SD Mean SD ‘t’ ‘p’ 
1. 5 min 79.77 6.33 78.03 7.81 0.944 0.349 
2. 15 min 80.63 6.68 78.77 7.75 0.999 0.322 
3. 30 min 83.77 6.55 81.57 7.96 1.169 0.247 
4. 45 min 84.03 6.93 81.47 7.70 1.358 0.180 
5. 60 min 83.80 6.95 81.50 8.11 1.179 0.243 

 
Intraoperatively, average mean arterial pressure 
ranged from 91.87±5.86 mmHg (15 min) to 
95.57±6.04 mmHg (5 min) in Group 1 and from 
89.40±9.15 mmHg (15 min) to 91.47±9.93 bpm (6 

min) in Group 2 (table 3). At all the time intervals, 
average mean arterial pressure was lower in Group 
2 as compared to that in Group 1 but this difference 
was not significant statistically (p>0.05). 

 
Table 3: Comparison of intraoperative Mean arterial pressure between the two groups 

SN Time interval Group 1 (n=30) Group 2 (n=30) Statistical Significance 
Mean SD Mean SD ‘t’ ‘p’ 

1. 5 min 94.57 6.04 91.47 9.93 1.461 0.150 
2. 15 min 91.87 5.86 89.40 9.15 1.243 0.219 
3. 30 min 92.37 6.21 90.10 8.73 1.159 0.251 
4. 45 min 93.23 6.40 91.17 9.23 1.008 0.318 
5. 60 min 92.77 6.44 90.93 9.15 0.897 0.373 

 
During the post-operative follow-up period, mean VAS scores (table 4) for pain ranged from 0.97±1.18 (0 hr) to 
1.70±1.60 (6 hr) in Group 1 and from 1.20±1.73 (1 hr) to 2.97±1.83 (30 min) in Group 2. At all the follow-up 
periods, mean VAS scores for pain were lower in Group 1 as compared to that in Group 2 and difference between 
the two groups was significant statistically at 30 min, 12 hr and 18 hr post-operative intervals (p<0.05). 
 

Table 4: Comparison of post-operative VAS scores for pain between the two groups 
SN Time interval Group 1 (n=30) Group 2 (n=30) Statistical Significance 

Mean SD Mean SD ‘t’ ‘p’ 
1. 0 hr 0.97 1.16 1.27 0.91 -1.116 0.269 
2. 30 min 1.53 0.86 2.97 1.83 -3.885 <0.001 
3. 1 hr 1.17 0.83 1.20 1.73 -0.095 0.925 
4. 2 hr 1.07 0.87 1.40 0.67 -1.660 0.102 
5. 3 hr 1.47 1.25 1.47 0.94 0.000 1.000 
6. 6 hr 1.70 1.60 1.83 1.26 -0.358 0.721 
5. 12 hr 1.27 1.20 2.83 1.93 -3.773 <0.001 
6. 18 hr 1.07 1.39 2.80 1.94 -3.984 <0.001 
7. 24 hr 1.23 1.07 1.57 1.55 -0.970 0.336 

 
Significantly higher proportion of patients in Group 
2 (63.3%) required rescue analgesia as compared to 
only 26.7% of Group 1 patients who required it 
within 3 hours (p=0.001). Mean rescue analgesia-

free time was 7.80±6.97 hrs in Group 1 as compared 
to 4.03±5.64 hours in Group 2 (table 5). The 
statistical analysis revealed a significant difference 
between the two groups (p<0.05). 

 
Table 5: Comparison of time to Rescue analgesia-free time between the two groups 

SN Time interval Group 1 (n=30) Group 2 (n=30) 
No. % No. % 

1. Upto 1 hr 2 6.7 17 56.7 
2. 1-3 hours 6 20.0 2 6.7 
3. 3-6 hours 10 33.3 6 20.0 
4. 6-12 hours 8 26.7 2 6.7 
5. >12 hours 4 13.3 3 10.0 
c2=18.585; p=0.001 
Mean rescue analgesia-free time±SD 7.80±6.97 4.03±5.64 
t=2.303; p=0.025 
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There were no major adverse effects (table 6). 
Intraoperative hypotension and hypertension 
occurred in 2 (6.7%) and 1 (3.3%) patients of Group 
2 as compared to none of the Group 1 patients. 
Sedation, nausea, vomiting and headache were seen 
in 4 (13.3%), 2 (6.7%), 2 (6.7%) and 1 (3.3%) of 

Group 1 as compared to 8 (26.7%), 6 (20%), 5 
(16.7%) and 4 (13.3%) of Group 2 patients.  
While the occurrence of negative effects was more 
frequent in Group 2 compared to Group 1, this 
difference did not reach statistical significance 
(p>0.05).

Table 6: Comparison of Adverse Effects between two study groups 
SN Adverse effects Group 1 (n=30) Group 2 (n=30) Statistical Significance 

No. % No. % c2 ‘p’ 
1. Hypotension 0 0 2 6.7 2.07 0.150 
2. Hypertension 0 0 1 3.3 1.02 0.313 
3. Sedation 4 13.3 8 26.7 1.67 0.197 
4. Nausea 2 6.7 6 20.0 2.31 0.129 
5. Vomiting 2 6.7 5 16.7 1.46 0.228 
6. Headache 1 3.3 4 13.3 1.96 0.161 

 
Discussion 

In the present study, we found postoperative VAS 
scores for pain to be lower in paracetamol as 
compared to dexmedetomidine group for almost all 
the evaluations and also recorded a significant 
difference between the two groups at 30 min, 12 
hour and 18 hour post-operative intervals. 
Furthermore, first rescue analgesic need was earlier 
in dexmedetomidine as compared to paracetamol 
group. Mean rescue analgesia-free time was 1.9 
times longer in paracetamol as compared to 
dexmedetomidine group. Additionally, proportion 
of those requiring two or more dosages of rescue 
analgesia was significantly higher in 
dexmedetomidine (46.7%) as compared to that in 
paracetamol group (6.7%). Thus, from the point of 
view of post-operative analgesic effect, the present 
study found intravenous paracetamol to be a 
superior alternative than dexmedetomidine. These 
findings are in agreement with the observations of a 
number of other workers too [5,6,7,8,9] . Kamali et 
al. [5] in their study found mean duration of 
analgesia to be 1.6 times longer in paracetamol as 
compared to that in dexmedetomidine group. They 
also found rescue analgesia dose to be almost 56% 
lower in paracetamol as compared to that in 
dexmedetomidine group. Sarkar et al. [8] in their 
study also found time to first rescue analgesia to be 
1.6 times longer in paracetamol as compared to that 
in dexmedetodine group. They also recorded rescue 
analgesic need to be 3 times higher in 
dexmedetomidine as compared to that in 
paracetamol group.  

However, these findings contradict the findings of 
Sharma et al.[10] who not only found the time to 
first analgesia to be 81% longer in dexmedetomidine 
as compared to that in paracetamol group. They also 
found total rescue analgesic dose to be almost four 
times higher in paracetamol as compared to that in 
dexmedetomidine group. The reason for this 
difference could be absence of augmenting dosages 
of paracetamol in their study. In their study they 

employed continuous infusion of 0.5 µg/kg/h 
dexmedetomidine after the initial dose of 1 µg/kg 
dose but used only one-time initial dose of 1 g 
paracetamol in the paracetamol group. In the present 
study, however, we provided augmenting dosages of 
drugs in both the groups. In yet another study, 
Goswami et al. [11] found the two drugs to be 
comparable for their analgesic effect, however, their 
study did not use any drug administration after the 
initial preemptive administration of drug. Thus, at 
the drug-dose regimen protocol used in the present 
study, the findings of the present study, with respect 
to analgesic effect of drugs are comparable to the 
other studies using similar or same protocols and any 
differences could be attributed to difference in 
protocol followed by other studies. 

In the present study, there were no major adverse 
effects in either of the two study groups. 
Hypotension and hypertension occurred in 2 (6.7%) 
and 1 (3.3%) patients in dexmedetomidine group. 
No such hemodynamic event took place in 
paracetamol group. Incidence of sedation, nausea, 
vomiting and headache ranged from 3.3% to 26.7% 
in two study groups. Overall incidence of adverse 
effects was higher in dexmedetomidine as compared 
to that in paracetamol group but it did not result in a 
statistically significant difference. 

These findings are in agreement with most of the 
contemporary literature that found paracetamol to be 
a safer and with fewer adverse effects as compared 
to dexmedetomidine but these differences generally 
do not have a statistical substantiation [7,8,12]. 
However, some workers like Sharma et al. [10] find 
dexmedetomidine as compared to paracetamol holds 
a better hemodynamic profile, analgesic, sedative, 
and amnesic properties without posing additional 
risk of any serious adverse effect. But, this could be 
termed as an exceptional study as most of the other 
studies similar to our study consider paracetamol to 
hold a safer profile with respect to adverse effects as 
compared to dexmedetomidine. 
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Conclusion 

On the basis of these findings, it may be concluded 
that while comparing preemptive intravenous 
paracetamol to dexmedetomidine, paracetamol 
outperformed the dexmedetomidine both in terms of 
its analgesic effect and safety and thus could be 
recommended as a safe and effective alternative. 
Lack of contemporary literature using similar drug-
dose regimen protocol is one of the limitations faced 
by us, thus it is difficult to compare the results of the 
present study directly with other studies. Another 
limitation was sample size, owing to which some 
categorical outcomes, especially with respect to 
adverse effects of the drugs could be studied in 
proportional terms only and could not be 
substantiated statistically. 
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