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Abstract
Background: The incidence of propofol injection pain during induction of general anaesthesia varies from
28% to 85%. Purpose: To Study the Effect of I.V. Dexmedetomidine by Two Different Means for Prevention
of Pain Due to Propofol Injection. Material and Methods: This prospective, randomized study we evaluated
the effect of dexmedetomidine for reducing the incidence and severity of propofol injection pain by two
different approaches while evaluating the hemodynamic stability. 120 Patients undergoing elective surgical
procedures were randomly divided into four groups; in group I and II with the aim of keeping the drug within
the vein the forearm was squeezed with a tourniquet up to 70 mmHg for 20 sec; the patients were administered
0.5µg/kg dexmedetomidine in Group 1 (n 30), 0.75µg/kg dexmedetomidine in Group 2 (n 30) for 5 min,
followed by 15 ml of 1% propofol in all patients over 25 seconds to induce anaesthesia. In Group 3 and 4;
0.5µg/kg and 0.75µg/kg dexmedetomidine was premixed with 15ml propofol respectively and administered
for induction. Pain is graded on a 0– 6 scale. Results: Overall median propofol injection pain score reduction
was 65.75% with the maximum reduction of 80% seen in group 4 and minimum reduction of 50% in group
1. There were statistically significant differences (p Â0.05) in both SBP and DBP and heart rate with the
maximum decrease in all hemodynamic parameters in group 2 and 4. Conclusion: Pre-treatment with
intravenous dexmedetomidine 0.75µg/kg, 5min prior to injection of long-chain triglyceride propofol is effective
and safe in reducing the incidence and severity of pain due to propofol injection.
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Introduction
Propofol is widely administered during anaesthetic
induction. However, Propofol causes undesirable pain
during vascular injection and may cause hand withdrawal
and dislodging of the venous cannula (1). The incidence
of pain varies from 28% to 85% on propofol injection
(2). Many methods have been used to relieve the pain of
propofol injection. A recent systematic review and metaanalysis showed that propofol infusion via the antecubital
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vein and pre-treatment with lidocaine in conjunction with
venous occlusion were the two most efficient interventions
to reduce pain on injection of propofol (3) but with
increased rate of complications. Pre-treatments with
various drugs have been evaluated to reduce pain on
propofol injection, such as parecoxib with venous
occlusion (4), tourniquet-controlled lidocaine (5),
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ondansetron (6), and a small dose of ketamine (7).
Dexmedetomidine, an á2-adrenoceptor agonist, has an
analgesic effect as well as a sedative effect. So far very
few studies have evaluated the pain inhibiting effect of
dexmedetomidine on propofol injection with a few
negating its effect (8). Several studies have examined
whether the analgesic effect of dexmedetomidine can
reduce pain associated with propofol injection (9), but
these studies were not helpful in clarifying the appropriate
dosage of dexmedetomidine for minimizing hemodynamic
changes from the drug while maximizing the reduction of
propofol injection pain. In this study, we evaluated the
efficacy of dexmedetomidine in reducing pain and
hemodynamic changes during propofol injection.
Material and Methods
The study was approved by the Institutional Ethical
Committee of our hospital, and informed consent was
obtained from the subject patients after sufficient
explanation regarding general anaesthesia and our study.
One hundred ASA grade 1 or 2 patients (20 to 60 years
old) who were scheduled for elective surgery, were
Table 1: Scoring System for Propofol Injection Pain
(10)
Motor events

Verbalization
scale

No movement
Slight hand
withdrawal
Marked withdrawal,
rubbing, trying to tear
off the line
General restlessness
No vocalization
Purposeless moaning
Explicit protest
Screams and cries

0
1

enrolled. They were randomly divided into four groups;
in group I and II with the aim of keeping the drug within
the vein, a 20-gauge catheter was mounted on the dorsal
hand or wrist area. After attaching the monitor and
recording the baseline parameters of HR, SBP, DBP,
SPO2 and ETCO2; the forearm was squeezed with a
tourniquet up to 70 mmHg for 20 seconds; the patients
were administered dexmedetomidine in Group 1 (n 30),
0.75µg/kg dexmedetomidine in Group 2 (n 30) both diluted
to 5 ml with normal saline, followed by 15 ml of 1%
propofol (long-chain triglyceride) after 5 min in all patients
over 25 seconds to induce anaesthesia. In Group 3 and
4; 0.5µg/kg dexmedetomidine (Group III (n 30)) was
premixed with 15ml propofol, and 0.75µg/kg
dexmedetomidine (Group IV (n 30)) was premixed with
15ml propofol, respectively; to a total volume of 20 ml
with normal saline, at ambient operating room’s
temperature (20–22°C) over 20 seconds. Injection pain
was graded and patients pain score > 2 were considered
as scale for the primary outcome. Hemodynamic
measurements were taken at baseline, immediately after
administration of dexmedetomidine and propofol in group
1 and 2 and deflation of cuff and administration of propofol
in group 3 and 4.
The degree of pain was statistically analyzed with
Student’s t test for parametric data and chi square test
for non-parametric data using SPSS 17.0, and the results
were considered statistically significant when the P value

2

Table 2: Basic Characteristics for Patients
3
0
1
2
3
0-6

Group(number)
Group 1(n=30)
Group 2(n=30)
Group 3(n=30)
Group 4(n=30)

Gender
m/f
15/15
16/14
16/14
17/13

Age
(years)
70.5
69.8
72.5
67.6

Weight (kg)
164.3 ±14.5
168.2±13.4
163.9±9.9
167.7±9.8

Table 3: Incidence of Pain After Administration of Dexmedetomidine and Propofol

Pain score
0
1
2
3
Group 1(n=30)
5(16.6)
10(33.3)
11(36.6)
4(13.3)
Group 2(n=30)
10(33.3)*
11(36.6)
7(23.3)
2(6.7)*
Group 3(n=30)
7(23.3)
11(36.6)
9(30)
2(6.7)*
Group 4(n=30)
18(60)*!
6(20)*!
6(20)*!
0(0)*
Values are number of patients (%). Scores*p < 0.05 compared with group 1. are evaluated as per table 1
*p < 0.05 compared with group 1.
!p < 0.05 compared with group 3.
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Table 4: Hemodynamic Values for the Four Groups
Group 1
Group 2
Group 3
Group 4
HR (bpm)
T1
88.1±9.3
87.9±10.4
89.2±8.3
87.1±10.2
T2
85.7±8.9
79.2±9.8*
84.6±9.91
75.5±8.3*
SBP (mmHg)
T1
138.6±8.3
132.9±10.2
137.4±9.2
136.8±11.3
T2
132.9±9.1
120.5±9.8*
128.4±8.3
118.9±7.9*!
DBP (mmHg)
T1
92.3±7.2
93.1±6.4
92.9±8.2
94.3±7.6
T2
89.8±8.3
84.9±7.2*
98.3±9
76.9±9.2*!
Values are mean ± SD, HR heart rate bpm beats per minute, SBP Systolic blood pressure, DBP Diastolic blood pressure,
T1 baseline, T2 immediately after the administration of dexmedetomidine.
*p < 0.05 compared with group 1.
!p < 0.05 compared with group 3.

was less than 0.05.
Results
All patients completed the study. There were no
statistically signiûcant differences among the four groups
with regard to age, weight, gender, or ASA class (p >
0.05) (Table 2) the incidence of injection pain diminished
significantly in group 2 (70%) and group 4 (80%)
compared to group 1 (50%) and group 3 (60%) (Table
3). The hemodynamic changes measured before and
after the drug injection show that there was a significant
decrease HR, SBP and DBP in group 2 and 4 as compared
to group 1 and 3. (Table 4).
Discussion
This prospective, randomized study was carried out in
order to evaluate the effect of dexmedetomidine for
reducing the incidence and severity of propofol injection
pain by administering it as a pre-treatment or in tandem
while demonstrating that the reduction of pain with
dexmedetomidine depended on the dose and the technique
used to administer it. Although the decrease in pain score
was significant when dexmedetomidine was used in
conjunction with propofol in the dose of 0.75 µg/kg but,
with the pre-treatment dose of 0.75 µg/kg, the incidence
rate of pain scores >2 decreased from 11/30 to 6/30. A
dose of 0.5µg/kg could not reduce the intensity and
incidence of propofol injection pain significantly.
Our results are in tandem with the study done by Erdil
et al. (11) who while comparing dexmedetomidine and
saline reported that the pain score was lower in the group
that received dexmedetomidine. Jeong Han Lee et al.
(12) used the tourniquet technique to administer the
Vol. 22 No. 3, July- September 2020

propofol dexmedetomidine admixture concluded that a
dose of more than 0.5µg/kg dexmedetomidine was
adequate for reducing pain. A study by Liang He et al.
(13) compared different doses of dexmedetomidine given
either immediately or 5 min before propofol and concluded
that 1µg/kg given 5 min before was the most effective.
In the research conducted by Xiang Li et al. (14), the
results showed that administration of 0.2–0.5 µg/ kg
dexmedetomidine reduced the incidence and severity of
propofol injection pain in ECT. The results of our study
do not collaborate with the above given study for we
found the dose of 0.75µg/kg to be more effective while
giving an adequate hemodynamic stability.
Tourniquets are the most common compressive devices
for venous occlusion, but can cause tourniquet-induced
hypertension or even ischemia-reperfusion injury (15).
Therefore, venous occlusion before propofol injection may
be contraindicated in patients with moderate to severe
hypertension. But dexmedetomidine has a proven
preventive effect on the tourniquet induced hypertension
(16).
The increase in blood pressure is seen during
administration of high doses of dexmedetomidine
administration is due to vasoconstriction of the á2Badrenoceptor, which is located on the smooth muscle cells
of certain peripheral blood vessels (17). The decline in
heart rate is attributable to the baroreceptor reflex
response to the increase in blood pressure. In this study,
there were significant decreases in blood pressure in all
groups that were administered dexmedetomidine (0.5–
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0.75 ìg/kg) compared to smaller doses and saline
administration.

7.

Zhao GY, Guo Y, Bao SM, Meng LX, ZhangLH. Prevention
of propofol-induced pain in children: pretreatment with
small doses of ketamine. J Clin Anesth 2012;24:284-88.

Conclusion
Dexmedetomidine in a dose 0.75µg/kg and above if
given as pre-treatment is effective and safe way to reduce
the intensity and incidence of pain during propofol
injection.

8.

Ayoglu H, Altunkaya H, Ozer Y, Yapakçi O, Cukdar G,
Ozkoçak I. Does dexmedetomidine reduce the injection pain
due to propofol and rocuronium? Eur J Anaesthesiol
2007;24:541-45.

9.

Turan A, Memis D, Kaya G, Karamanlioglu B. The
prevention of pain from injection of propofol by
dexmedetomidine and comparison with lidocaine. Can J
Anaesth 2005;52:548-49.
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