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ABSTRACT

Methods: The present prospective randomized, double-blind, controlled study was performed on eighty American Society of Anesthesiologists (ASA) 
Grade I and Grade II physical status patients aged 18–65 years, of both genders, were selected for elective upper limb orthopedic surgical procedure 
under general anesthesia. Group P (paracetamol) patients were given 1 g paracetamol intravenously 30 min before surgery. Group D patients, 100 μg 
DMED/20 mL normal saline, was administered intravenously 30 min before surgery. Post-operative hemodynamic variables, post-operative pain 
scores (Visual Analogue Scale score), need for rescue analgesics and post-operative complication were recorded and treated accordingly.

Results: In both groups, females were in the majority with ASA grade I in the majority of the cases in both groups. Mean heart rate, mean arterial 
pressure, and Visual Analog Score for pain were comparable between the groups were compared at different time intervals (2, 4, 6, 12, 18, and 24 h) 
(p>0.05). Regarding complications Nausea, vomiting, itching and stomach irritation was in 17.5%, 15.0%, 7.5% and 20.0% for group D and for group P 
nausea and vomiting was in 15.0% and 10.0% and no other complication occurs in group D.

Conclusion: Pre-emptive administration of paracetamol is a cost-effective and safe method of providing post-operative analgesia for patients 
undergoing upper limbs surgery.
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INTRODUCTION

Orthopedic surgeries, especially on the upper extremities, are one of 
the most common surgical procedures [1]; that could be done under 
the peripheral nerve blocks [2]. One of the main concerns for surgical 
operations under local blocks along with other factors is the duration of 
post-operative analgesia and hemodynamic stability (changes in blood 
pressure and heart rate [HR]) [3]. Several studies have been done on 
the use of supplements with local anesthetics to improve block quality 
and increase post-operative analgesic time [4] and hemodynamic 
stability [5]. One of the medications recently studied for this reason 
is dexmedetomidine (DMED) [5]. DMED is an alpha 2-specific agonist 
that has known sedative and analgesic effects [6]. Some studies have 
been reported improvement in the quality of spinal and epidural 
anesthesia by adding it to local anesthetic drugs [7]. The use of this drug 
in the peripheral nervous system and its effects on block quality and 
analgesia also have recently been considered [8]. On the other hand, 
some studies have been mentioned the positive effects of intravenous 
DMED administration on hemodynamic stability in the course of 
general anesthesia (GA) [9]. Some studies also showed that adding it 
as a supplement to local anesthetics during brachial plexus block could 
significantly prolong the duration of analgesia [8]. However, one study 
has been demonstrated that adding DMED to high volumes of local 
anesthetics may reduce its analgesic features since its analgesic effect 
is concentration dependent [10]. A remarkable point in the mentioned 
studies is that DMED has always been used as an adjunct to local 
anesthetics.

Relief of post-operative pain represents one of the clinical areas in 
which precise standardization does not exist despite published data. 
It’s still incompetently relieved despite the substantial improvements 
in knowledge of the mechanisms and the treatment of pain. Different 
treatments have been proposed to relieve the pain after orthopedic 
surgery. Administration of analgesics before surgery is used by many 
as the method of reducing post-operative pain. Pre-emptive analgesia 
is an antinociceptive procedure that prevents the production of afferent 
feedback lateral processing that amplifies post-operative pain [11]. 
Therefore, it is important to start analgesia before surgery, which 
would cover the surgery and initial post-operative period. Studies have 
shown that besides relieving the pain, this also decreases the length of 
intensive care or hospital stay and morbidity [12].

A multimodal analgesic regimen including opioids, acetaminophen 
or non-steroidal anti-inflammatory drugs (NSAIDs), and the local 
anesthetics could be administered either alone, or in combination 
to attain adequate analgesia without the untoward side effects [13]. 
American Society of Anesthesiologists (ASA), acute pain management 
guidelines state that the clinicians must use multi-modal analgesia 
whenever possible in perioperative setting. ASA recommends that all the 
surgical cases receive around the clock regimen of the acetaminophen, 
and NSAID unless they contraindicated and dosages, and duration of 
the therapy must be individualized, considering the efficacy with risk 
of adverse events [14].

Paracetamol is one of the most widely used drugs for the treatment of 
fever and pain. It is used preoperatively in oral, rectal, and parenteral 
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formulations. It is still not confirmed whether it acts peripherally and/
or centrally and it acts on which analgesic pathway. Because of its 
efficacy, safety, lack of clinically significant drug interactions, and lack 
of adverse effects associated with other analgesics, intravenous (IV) 
paracetamol is an important component of a multimodal analgesic 
treatment plan [15].

The use of IV paracetamol as analgesia, using an opioid as a rescue 
analgesic only when needed, would reduce the amount of opioid used 
and ensure a comfortable post-operative recovery period. Parecetamol 
is a non-opioid drug that is being used in the perioperative period [16]. 
Paracetamol is one of the most ubiquitous drugs in hospitals and 
community settings.

Paracetamol has been found to be a useful antipyretic and moderately 
potent analgesic across various conditions, patient populations, and 
circumstances. The remarkable tolerability and lack of serious side 
effects at clinical doses explain its popularity. With the introduction of a 
stable intravenous (IV) formulation of Paracetamol (PERFALGAN), it is 
now possible to use its analgesic effect in perioperative patients.

DMED, a highly selective α2-adrenergic agonist, is the most preferred 
sedative because of its advantages. One of these is conscious sedation 
with minimal respiratory depression, enabling the patients to be 
more cooperative during the intervention. DMED also manifests 
sympatholytic, sedative, hypnotic, amnesic, and analgesic properties. 
Consequently, DMED is increasingly used for procedural sedation 
during intervention, sedation in intensive care patients with mechanical 
ventilation, and as an adjuvant in balanced anesthesia. It is well known 
that the pharmacologic effect of DMED in the cardiovascular system 
includes the reduction of blood pressure and HR in a dose-dependent 
manner by activating the peripheral α2-adrenoreceptor [17]. Indeed, 
the occurrence of hemodynamic instability after DMED administration, 
including hypotension or bradycardia, has been reported in several 
investigations. Reported incidence of hemodynamic instability in 
intensive care units (ICU) ranges from 20.6% to 71% [18].

Numerous meta-analyses demonstrate the effectiveness of DMED 
for post-operative pain control [19,20]. In a 2012 meta-analysis of 
1792 cases, DMED reduced opioid consumption by 30.0% at 24 h 
post-operatively [19]. DMED has a stronger analgesic effect compared 
to clonidine, and acetaminophen but weaker than the ketamine, or 
NSAID [19]. This not only makes the DMED an attractive agent for ERAS 
but also for the chronic pain cases [21]. In a 2015 meta-analysis, although 
the DMED reduced the pain intensity, the opioid consumption, and post-
operative nausea and vomiting, it had no effect on recovery time [22].

METHODS

The present prospective randomized, double-blind, controlled study 
was performed on eighty ASA Grade I and Grade II physical status 
patients aged 18–65 years, of both genders were selected for elective 
upper limb orthopedic surgical procedure under GA. The exclusion 
criteria were patients with evidence of any contraindication to brachial 
block such as neurological, psychiatric, neuromuscular, bleeding 
problems, pneumothorax, diabetes, and pregnancy. The trial has been 
registered prospectively with the clinical trial registry of India. This 
study was conducted between January 2022 and July 31, 2023. Written 
informed consent was obtained from all patients.

Complete blood count, coagulation profile, renal/liver function tests, 
X-ray chest, and electrocardiogram were normal. Patients admitted for 
either unilateral, or bilateral upper limb (humerus, shoulder, and elbow) 
surgical procedures. Cases having allergic reactions to medications, 
major organ disease, coagulopathy, gastric ulcer complaints, psychiatric, 
or neurological disorders, drug, or alcohol addiction excluded. 
Alprazolam 0.25 mg and pantoprazole 40 mg tablets perorally were 
given at bedtime as pre-medication. Intra-venous infusion line started 
with ringer lactate 60 min before commencement of anesthesia. In pre-
operative holding area, cases were assigned randomly to one study 

group using random number (n=40 in each). Involved anesthesiologist 
kept uninformed of group allocated, and medication given to them 
as per study protocol. Group-P patients were given intra-venous g 
paracetamol diluted in 100 mL of 0.90% normal saline (NS) covered 
with opaque sheet, half hour before surgical procedure. In Group-D 
patients, 100 μg DMED/20 mL NS, was administered intravenously 
30 min before surgery.

All patients were induced with fentanyl 2 mcg/kg, sodium thiopentone 
5 mg/kg, and succinylcholine 2 mg/kg intravenously. Neuro-muscular 
relaxation was achieved with the non-depolarizing muscle relaxant 
atracurium besylate 0.5 mg/kg, and the top-up dose was 1/4th of the 
loading dose at irregular intervals. Anesthesia was maintained to oxygen, 
nitrous-oxide mixture (40:60), and isoflurane (0.5–1.0%) delivered by 
IPPV using circle absorber system. The residual neuro-muscular block 
reversed with neostigmine 0.05 mg/kg, and glycopyrrolate 0.01 mg/
kg. The intra-operative pain was evaluated by evaluating hemodynamic 
variables (involuntary increase in the HR, and blood pressure). Post-
operative pain valuation was done at the different time intervals; 1 h, 
2 h, 4 h, 6 h, 12 h, 18 h and 24 h using visual analog scale (VAS) ranging 
from 0 to 10 mm. Rescue analgesia given as fentanyl 1 mcg/kg or 50 mcg 
IV if VAS score was >3. Post-operative complication documented, and 
treated accordingly.

The statistical data were analyzed using SPSS software (version 20.0, 
SPSS, Inc., Chicago, IL, USA) Software, and presented in mean (SD), 
frequency, percentage, and median (range) as appropriate. Comparative 
evaluation between group-D and -P was done using 2 × 2 contingency 
table by Student’s t-test, the Chi-square test or the Fisher’s exact test. 
p<0.05 was considered significant.

OBSERVATION AND RESULTS

A total of 80 cases were included in the study, which were equally 
divided into two groups with 40 cases each. Group P cases were 
administered with paracetamol, whereas group D was given 100 μg 
DMED/20 mL NS, which was administered intravenously 30 minutes 
before surgery. Mean age of studied cases was 41.75±11.64 years for 
group P and 44.88±10.62 years for group D which was significantly 
higher than group P (p<0.05). In both groups females were in majority 
with ASA grade I in majority of the cases in both groups. Mean HR, mean 
arterial pressure, and Visual Analog Score for pain were comparable 
between the groups were compared at different time interval (2, 4, 6, 
12, 18, and 24 h) (p>0.05). Regarding complications, nausea, vomiting, 
itching, and stomach irritation was in 17.5%, 15.0%, 7.5%, and 20.0% 
for group D and for group P, nausea and vomiting were in 15.0% and 
10.0%, and no other complication occurs in group D.

DISCUSSION

In this current prospective randomized, double-blind, controlled study 
a total 80 cases were included which were equally divided in two 
groups with 40 cases each. Group P cases were administered with 1g 
paracetamol, whereas group D was given 100 μg DMED/20 mL NS, was 
administered intravenously 30 min before surgery. The mean age of 
studied cases was 41.75±11.64 years for group P and 44.88±10.62 years 
for group D. In both the groups females were in majority with ASA 
grade I in majority of the cases in both groups. In a similar study, Jan 
et al. [23] also opted similar methodology their respective study and 
reported the age, BMI, male to female ratio and duration of the surgery 
were similar in both groups.

According to New South Wales Therapeutic Advisory Group Current 
Opinion October 2005, the recommended dose of Paracetamol is 1 g 
IV up to 4 times daily with a minimum interval between each dose 
of at least 4 h in adults [24]. At recommended dosages Paracetamol 
is not associated with increased occurrence of nausea, vomiting and 
respiratory depression with opioids. Furthermore, paracetamol, 
because of its different mechanism of action interferes neither with 
platelet nor kidney function. Its analgesic action is not clear although 
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its central level action has been hypothesized [25]. Because of the lower 
adverse events compared to NSAIDs, paracetamol be the preferred 
choice for peri-operative baseline analgesia [26]. Paracetamol does 
enhance analgesic efficacy when added to NSAIDs compared to NSAIDs 
alone.

DMED, and α-2 adrenoreceptor agonist is approved for sedation of 
initially intubated and mechanically ventilated patients by continuous 
infusion for only <24 h in the intensive care setting. α-2 adrenoceptor 
agonists are being increasingly used in anesthesia and critical care 
as they not only decrease sympathetic tone and attenuate the stress 
responses to anesthesia, and surgery; but also cause sedation, 
analgesia, and anxiolysis. The bolus of 1 μg/kg DMED results initially in 
transient increase of blood pressure, and reflex fall in HR, particularly 
in younger, healthy patients [27]. Given the propensity of the drug 

to produce hypotension and or bradycardia when it is administered 
to volunteers or patients, it was important to determine an infusion 
rate that would maximize the anesthetic and analgesic sparing effect 
although, minimizing the occurrence of adverse cardiovascular side-
effects requiring therapeutic intervention. Jung et al. [28] in their study 
depicted significant advantage of the DMED at the dose of 1 μg/kg 
bolus followed by 0.2–0.7 μg/kg/h infusion for 24 h. It is safe sedative 
substitute to benzodiazepine/opioid combination in cases undergoing 
monitored anesthesia-care for multitude of procedures due to its 
analgesic, “co-operative sedation” and lack of the respiratory depression 
properties [29]. Several findings lead to the conclusion that the major 
sedative, and anti-nociceptive effects of the DMED are attributable to 
the stimulation of α-2 adrenoceptors in locus coeruleus.

In our study, at a dose of 1 g paracetamol diluted in the 100 ml of 0.90% 
NS and 100 μg DMED/20 mL NS infusion before 30 min, the surgical 
procedure had insignificant mean HR, mean arterial pressure, and Visual 
Analog score for pain were comparable between groups were compared 
at different time interval (2, 4, 6, 12, 18, and 24 h) (p>0.05) which 
corroborates with study of Jung et al. [28] in randomized double-blind 
compared effects of DMED, and remifentanil on the hemodynamic stability, 
sedation, and post-operative pain in PACU with DMED at the dose of 1 μg/
kg IV over 10 min followed by 0.2–0.7 μg/kg/h continuous IV infusion had 
significant advantage regarding post-operative hemodynamic stability. 
Cattabriga et al. [25] administered 1g paracetamol premedication, and 
highlighted fact that the paracetamol has good analgesic action studying 
1st 30 h deep breathe VAS score, which were lower significantly. In a study 
by Joshi et al., [30] it had been observed that pre-operative dosage of the 
analgesics produced significant reduction in post-operative pain within 
2–4 h treatment Pre-operative analgesics significantly reduced the opioid 
consumption in the orthopedic surgeries. Our result was comparable to 
another studies [31-33].

The present study noted that the post-operative complications of 
nausea, vomiting, itching, and stomach irritation were in 17.5%, 15.0%, 
7.5%, and 20.0% for group D and for group P nausea and vomiting was 
in 15.0% and 10.0%, and no other complication occurs in group P. In 
contrast to our study, Jan et al. [23] reported that nausea and vomiting 
were reported in 2 (6.67%) in Group-D and 3 (10.0%) in Group-P; 
difference was not significant. No patient had renal profile dysfunction 
in post-operative period.

VAS Group P (n=40)
Mean±SD

Group D (n=40)
Mean±SD

P value

Post-operative 2 h 2.35±2.16 2.33±0.94 0.947
Post-operative 4 h 2.40±1.29 2.55±1.15 0.586
Post-operative 6 h 2.13±1.34 2.10±0.841 0.921
Post-operative 12 h 1.83±1.76 1.83±0.874 1.00
Post-operative 18 h 1.80±1.36 1.63±0.925 0.504
Post-operative 24 h 1.60±1.43 1.23±0.620 0.132
Independent sample t-test

Group D (n=40)
Mean±SD

p‑value

Baseline 80.50±4.98 82.38±8.65 0.239
Post-operative 2 h 82.13±5.40 83.33±9.44 0.488
Post-operative 4 h 83.53±3.64 84.28±6.05 0.504
Post-operative 6 h 85.85±10.22 83.98±9.23 0.392
Post-operative 12 h 91.38±5.93 90.75±5.53 0.628
Post-operative 18 h 89.98±4.04 89.88±8.39 0.946
Post-operative 24 h 87.75±4.30 89.53±8.37 0.236
Independent sample t-test

MAP Group P (n=40)
Mean±SD

Group D (n=40)
Mean±SD

p‑value

Baseline 88.90±4.36 88.19±5.08 0.874
Post-operative 2 h 82.40±5.28 81.74±5.29 0.616
Post-operative 4 h 85.07±5.05 84.28±5.44 0.641
Post-operative 6 h 85.58±4.91 85.73±4.94 0.784
Post-operative 12 h 88.43±3.43 87.92±4.15 0.811
Post-operative 18 h 90.93±3.93 90.43±4.62 0.891
Post-operative 24 h 90.26±3.98 89.73±4.62 0.716
Independent sample t-test

Variables Group P (n=40)
Mean±SD

Group D (n=40)
Mean±SD

p‑value

Age (years) 41.75±11.64 44.88±10.62 0.212*
Weight (kg) 64.85±6.22 64.90±6.85 0.972*
Height (m) 1.61±0.060 1.62±0.059 0.454*
BMI (kg/m2) 24.78±2.61 24.64±2.75 0.816*
Operation 
duration (min)

78.52±21.33 89.32±25.23 0.224*

Sex
Male 15 (37.5%) 13 (32.5%) 0.639**
Female 25 (62.5%) 27 (67.5%)

ASA Grade
I 26 (65%) 23 (57.7%) 0.491**
II 14 (35%) 17 (42.5%)

*Independent Sample t test; **Chi-square test; P<0.001=statistically highly 
significant; P<0.05=statistically significant, P>0.05=statistically non-significant
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Fig. 1: Comparison of side effects observed in both groups

Table 1: Demographic parameters of the studied patients

Table 3: Mean arterial pressure analysis in respective time 
interval among the groups

Table 4: Comparison of pain visual analogue scale in both 
groups at different time interval

Table 2: Comparison of mean heart rate in two groups at 
different time interval

Group  P  (n=40)
Mean±SD
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The study has some limitations. First, inter-individual variability was 
not controlled in the study. Hypo-albuminemia and lower cardiac 
output are suggested to induce prolonged DMED effects in critically ill 
patients [34]. DMED has high protein binding competence, with 94.0% 
of it bound to the albumin, and α1-glycoprotein. Hypo-albuminemia 
can therefore be expected to affect drug’s pharmacokinetics [17,34]. 
However, all the enrolled participants in current study were healthy 
patients with ASA/PS I-II. Subjects in critical medical conditions were 
excluded from the study.

CONCLUSION

According to the findings of the current research, IV paracetamol, 
when administered 30 min before surgery, was successful in reducing 
the post-operative VAS score, and the analgesic demand, and can 
be considered an effective and safe alternative for post-operative 
analgesia. In addition, it helps to attenuate the hemodynamic changes 
that are involved with having an upper limb procedure done. Hence, 
IV paracetamol can be used as an effective method for post-operative 
analgesia with the least possible side effects.
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