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A Comparative Study of Dexamethasone vs Dexmedetomidine
to Attenuate Propofol-induced Intravenous Pain
Sarika Sudhir Naik1, Sudhir M Naik2, Saraswathi P Devi3

A b s t r ac t
Pain experienced by the patient while the inducing dose being given in the peripheral vein is the most common drawback of this widely used
agent. Seen to vary from mild to moderate pain and complained by 2/3rd of the patients around the globe. It is among one of the high-priority
outcomes which need changes during general anesthesia. Propofol is supposed to directly irritate the venous tunica intima and release nitric
oxide. Propofol itself in emulsion or microemulsion form or opioid adjuvants like fentanyl, alfentanyl, remifentanyl and tramadol are tried
with good results. Other agents like ketamine, ketorolac, diclofenac, flurbiprofen and combination of clonidine–ephedrine are also tried but
using a larger vein and using it with lignocaine seems to be the best and easiest so far. In this randomized study, we have observed that the
pain alleviation was superior in dexmedetomidine (DX) group compared to dexamethasone (DM) group, however, the drop in heart rate was
significantly more in DX group, but it was treated only with a single dose of atropine in four patients. Hence dexmedetomidine can be used to
attenuate the propofol-induced intravenous pain.
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Introduction

1,3

Pain experienced by the patient while the inducing dose being
given in the peripheral vein is the most common drawback of
this widely used agent.1 Seen to vary from mild to moderate pain
and complained by 2/3rd of the patients around the globe.2,3 It is
among one of the high-priority outcomes which need changes
during general anesthesia. 4 Propofol is supposed to directly
irritate the venous tunica intima and release nitric oxide.4 Many
interventions are tried and intravenous lignocaine being the most
commonly use drug to alleviate pain as it is widely available during
all procedures.4 Physical means like cooling the site of injection,
local spray of nitrous oxide and accessing the largest vessel available
are some means tried.5,6
Propofol itself in emulsion or microemulsion form or opioid
adjuvants like fentanyl, alfentanyl, remifentanyl and tramadol are
tried with good results.7 Other agents like ketamine, ketorolac,
diclofenac, flurbiprofen and combination of clonidine–ephedrine
are also tried but using a larger vein and using it with lignocaine
seems to be the best and easiest so far.8,9
Other drugs tried with varying results are dexmedetomidine
a newer α adrenergic agonist agent, 5-hydroxytryptamine-3
(5-HT3) antagonists such as ondansetron, granisetron, ramosetron
and palonosetron.10,11 Here we conducted a study with easily
available drugs in the operation theater dexamethasone and
dexmedetomidine in alleviating the pain while injecting the drug
for induction.

M at e r i a l s

and

Methods

This is a triple-blind study and 60 patients were randomly
selected and randomized into two groups by using closed
envelop method. Two drug interventions were tried to reduce
the intravascular propofol induced pain, that is, dexamethasone
(DM) and dexmedetomidine (DX). Group DM (dexamethasone)
received 0.1 mg/kg of dexamethasone whereas group DX
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(dexmedetomidine) received 0.5 mcg/kg body weight of
dexmedetomidine (Table 1).
All cases posted for surgeries under general anesthesia of ASA
grade 1 and 2 aged between 18 and 65 years were included. Patients
with major and uncontrolled comorbid illness, mentally unsound
and those who were not able to understand the pain scale and
apprehensive patients were excluded (Table 2).
The patients were informed about the procedure in their native
language and the pain grading was explained in detail on the day
before the surgery and informed written consent documented. On
the day of the surgery OT (operation theater) technician 1 prepares
the syringes with either DX 0.5 mcg/kg body weight in 5 mL syringe
or DM 0.1 mg/kg body weight and reconstitute to 5 mL with saline as
well as the technician 1 notes down the patient details and the drug
details and hand over the drug to technician 2, who administers
the drug. Pain was assessed by the anaesthesiologist 1 and graded
based on the VAS score and objective score. The data was collected
and given to anesthesiologist 2 who does the statistical analysis.
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Once the patient was shifted to the operation theater
monitors were connected and the baseline vitals were noted and
intravenous line was secured on the dorsum of the hand with
18 g cannula. Tourniquet was tied distal to the cannula in order
to achieve venostasis. Patients were injected either DM or DX
with the tourniquet in place. The tourniquet was released after
five minutes and 25% of the calculated dose of the propofol was
injected over 10 seconds. The pain was assessed both by subjective
and objective methods.
In the objective method anesthesiologist assesses the pain by
using the pain scale devised by Rochette and colleagues to evaluate
the propofol induced pain. In the subjective method pain was
assessed by using visual analogue score, where the pain score was
marked from 1 to 10. One mark being no pain and 10 mark indicating
the worst pain ever. The patients were given the scale to mark the
severity of the pain after one minute. If the patients score was more
than four in subjective method and more than two in objective pain
assessment method, patients were injected 1.5 mg/kg loxicard and
induced with remaining dose of the propofol. After assessment
of the pain, patients were induced and vitals were recorded at 1,
2 and 3 minutes.

R e s u lts
The baseline characters of the patients are depicted in Table 1 and
there was no significant differences in both the groups as well as the
vitals were also not statistically significant. The vitals post injection
of the propofol recorded at 1st, 2nd and 3rd minute are depicted
in Table 2. We have observed that the heart rate had significantly
decreased in DX group at 2nd and 3rd minute, however, only four
patients in DX group had heart rate <50/minute, which was treated
with 0.5 mg of atropine. There was no significant decrease in mean
blood pressure in both the groups (Table 3).

The VAS pain score in the group DX was 3.83 with a standard
deviation of 2.28 and the pain score in the DM was 4.53 with
a standard deviation of 2.44 the p value being <0.0001 was
statistically significant. Hence DX is more effective in pain alleviation
compared to DM. The objective pain score in DX group was 1.00 with
a standard deviation of 0.83 and the pain score in group DM
was 1.5 with a standard deviation of 0.94. The p value is 0.0328,
which is statistically significant. Hence the pain alleviation was
better in DX group. The pain score was more in females in both the
groups compared to the males (Table 4).

Discussion
In Indian anesthestic scenario as far as general anesthesia is
concerned propofol is the most common intravenous inducing agent
and the added advantage is its minimal side effects.12-14 Two pathways
of pain have been described to explain the pain during intravenous
injections of propofol.15 One explains the direct irritant effect of the
drug and the other by stimulation of venous nociceptive receptors
or free nerve endings involving myelinated Aδfibres.14,15 The pain
experienced immediately and the latent pain mediated by activation
of kallikrein–kinin system have been targeted.14,15 Kinin–kallikrein
system activation release bradykinin leading to the vasodilatation
and hyperpermeability thus exposing the free nerve endings to the
propofol causing pain.16 As mentioned earlier methods to reduce
direct irritation like infusing propofol in emulsion or micro emulsion
form, increasing the flow rate, cooling and diluting it.17 Also aiming
at inhibition of activation of kallikrein–kinin system by pretreating
it with lignocaine, ephedrine, ondansetron, metoclopramide,
thiopentone or ketamine are also tried.17
Dexmedetomidine a more selective alpha 2 agonist is being
used as it has both sedative and analgesic effects systemically
acts on the dorsal horn of the spinal cord, inhibiting the release of

Table 1: Demographic profile
Sl no.

Dexamethasone group

Dexmedetomidine group

p value

1
2
3
4

Age in years
Wt in kgs
Ht in cm
ASA1/2

66.13
54.45
153.41
25/5

65.87
55.39
155.21
23/7

0.8858
0.778
0.2590
0.768

5

Sex

19 males/11 females

20 males/10 females

0.866

Table 2: Baseline vitals
Sl no.

Dexamethasone group

Dexmedetomidine group

p value

1
2

Heart rate
Mean BP

72.55 ± 3.24
80.08 ± 5.47

71.84 ± 4.33
78.08 ± 4.92

0.420
0.11

3

SpO2

97.97 ± 1.03

98.23 ± 1.25

0.3713

Table 3: Vitals at 1–3 minutes following 25% drug injection
Sl no.
1

Heart rate

2

Mean BP

2

Dexamethasone group

Dexmedetomidine group

p Value

1st min
2nd min
3rd min
1st min
2nd min

71.67 ± 4.38
71.43 ± 4.13
69.77 ± 2.39
75.23 ± 5.66
74.04 ± 6.58

71 ± 3.47
61.87 ± 5.47
62.17 ± 4.97
74.23 ± 6.75
77.90 ± 4.9

0.5163
0.0001
0.001
0.756
0.4525

3rd min

85.23 ± 6.14

82.23 ± 15.07

0.319
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Table 4: Scoring system for propofol injection pain
Score
Motor events 1. No movements
2. Slight hand withdrawal
3. Marked withdrawal rubbing, trying to
tear off the IV line
4. General restlessness
Verbalization 5. No vocalization
scale
6. Purposeless moaning
7. Explicit process
8. Screams, cries
Total

0
1
2
3
0
1
2
3
0–6

substance P.18 It also inhibit the kallikrein–kinin system signaling
pathway.18 Its action at the intimal level has been hypothesized as
due to the alpha 1 and alpha 2 agonist action leading to release of
prostaglandins.1 Prostaglandins nullifies the vasoconstrictor effect
of propofol thus reducing the pain.1
The other drug in the study is the widely used dexamethasone
which decreases the production of nitric oxide which mediates
the propofol induced pain at the venous intima.10,19 It can
control inflammation in response to multiple stimuli and reduce
the vasoactive and chemical factors, the secretion of lipolytic
and proteolytic enzymes.10,19 They reduce the destruction of
leukocytes in the affected areas and reduce the expression of
antiinflammatory cytokines such as NOS-2 and COX-2.10,19 They
act on macrophages, monocytes, endothelial cells, basophils,
fibroblasts and lymphocytes, and reduce formation of leukotrienes,
cytokinins, including interleukins, and tumor necrosis factor-α and
prostaglandins.10,19
Linage et al., in their study to reduce the propofol induced
pain used different concentration of dexmedetomidine at different
time interval.10 They observed that dexmedetomidine at 1 mcg/kg
body weight is more effective in pain reduction.10 They found
dexmedetomidine to be effective at 5 minutes before induction
with no hemodynamic instability.10 Shireen et al., compared
dexamethasone with lignocaine pretreatment to reduce te propofol
induced vascular pain and observed that dexamethasone is as
effective as lignocaine in this regard. 20 Mitesh et al., observed
that ondansetron 0.1 mg/kg, dexamethasone 0.1 mg/kg and
lignocaine 0.5 mg/kg is better than cold propofol in alleviating
propofol induced pain. 21 Huridrome et al., observed that
pretreatment with dexmedetomidine 0.25 mcg/kg body with
venous occlusion for minute is as effective as lignocaine in alleviating
propofol induced vascular pain.10 Similar study by Ahmed et al.,
reported reduction in propofol injection pain from 60 to 15% after
granisetron pre-treatment.10 Meta-analysis of 56 studies shows
IV lignocaine (0.5 mg/kg) can reduce the pain up to 60% where
12 types of interventions were compared.5
Alipour et al., observed differences in pain caused by intravenous
agent propofol in different groups.1 They observed better pain relief
in lignocaine and ramosetron group compared to ondansetron
and magnesium sulfate group.1 Sumalatha et al., pre-treatment
with ramosetron was as effective as lignocaine and more effective
than ondansetron in reducing the occurrence of propofol-induced
pain.1 Similar study by Swarika et al., reported ramosetron as an
effective method of reducing the occurrence of propofol-induced

pain and has the advantage of preventing post-operative nausea
vomiting without the additional administration of other drugs.1

C o n c lu s i o n
In this randomized study, we have observed that the pain alleviation
was superior in DX group compared to DM group, however, the
drop in heart rate was significantly more in DX group, but it was
treated only a single dose of atropine in four patients. Hence
dexmedetomidine can be used to attenuate the propofol induced
intravenous pain.
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