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Abstract
Purpose: To assess the efficacy of remifentanil in preventing succinylcholine-induced myalgia in
humans.
Methods: Sixty healthy adults scheduled for elective surgery under general anesthesia were enrolled
in a double-blind study and randomly allocated to two groups of thirty patients. Patients in Group I
(remifentanil group) were pretreated with remifentanil 1 μg/kg one minute prior to induction of
anesthesia, while patients in Group II (saline group) received an equivalent volume of saline.
Anesthesia was induced in both groups with fentanyl 1 μg/kg, propofol 2.0 mg/kg and succinylcholine
1.5 mg/kg. Postoperative myalgia was assessed 12, 24, and 48 h after induction and graded as nil, mild,
moderate, or severe.
Results: Fifty nine patients completed the study. The demographic data for both groups were
comparable (p > 0.05). Postoperative myalgia at 12, 24, and 48 h after induction were 34.5, 34.5 and
14.1 % in group I, and 60, 53.4 and 30 % in group II, respectively (p > 0.05).
Conclusion: Prophylactic use of remifentanil 1 μg/kg intravenously is ineffective in the prevention of
postoperative myalgia
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INTRODUCTION
Succinylcholine (Sch), a depolarizing muscle
relaxant with unique properties of rapid onset
and short duration of action, remains the drug of
choice for rapid-sequence induction of
anesthesia in many countries [1]. It also seems
to be a popular muscle relaxant for ambulatory
anesthesia and short surgical procedures [2]. It is
regularly used by 69 % of anesthesiologists and
in 97 % of emergency surgeries in Europe and
the USA for adults [3]. Sch has unique

advantages, including low cost, fast onset of
action, rapid recovery, benign metabolites, and
reliable degree of relaxation [4,5] .These could
be the reason for the use of the drug for more
than 60 years.
Postoperative myalgia (POM) is a frequent side
effect of succinylcholine administration [6]. The
incidence of myalgia at the first 24 h after
operation has been reported to range from 1.5 to
92 % [7]. The pathogenesis of POM is not clear,
and pretreatment with non-depolarizing muscle
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relaxants apparently fails to reduce the incidence
and intensity [8]. Myalgia may go along with
muscle stiffness, and can last for several days
and induce significant discomfort [6].
Remifentanil is a µ-receptor opioid agonist with
unique properties such as rapid onset, and short
duration of action [9]. Remifentanil can attenuate
the intensity and duration of succinylcholineinduced fasciculation [10,11] but the effect of
remifentanil on POM has not evaluated, to the
best of our knowledge. The purpose of this study
was to determine the incidence and severity of
succinylcholine-induced
POM
in
patients
pretreated with saline or remifentanil.

EXPERIMENTAL
After approval by Ethical Committee of Kurdistan
University of Medical Sciences, Sanandaj, Iran,
the study was enrolled in Iranian Registry of
Clinical Trials (IRCT.ir, ID: 138810141766N3).
IRCT is a primary registry in the World Health
Organization (WHO) registry network set up with
the help of Iran Ministry of Health and Medical
Education. IRCT follows International Ethical
Guidelines for Biomedical Research Involving
Human Subjects, prepared by the Council for
International Organizations of Medical Sciences
in collaboration with the WHO.
Following permission from the administration of
Besat Teaching Hospital, Sanandaj, Iran which is
the largest public hospital in the Kurdistan
province of Iran, and after receiving written
informed consent from the participants, sixty
adult patients of American Society of
Anesthesiologists physical status I – III, aged
between 18 and 60 years, who were scheduled
to receive elective lower abdominal surgery
under general anesthesia, were recruited in our
study.
Exclusion criteria was a history of any systemic
disease, neuromuscular problems or malignant
hyperthermia,
pregnancy,
patients
with
anticipated airway difficulty, morbid obesity, and
history of drug abuse.
Randomization and blinding
Using a computer-generated table of numbers
participants were enrolled in a double-blind
randomized controlled clinical trial, and allocated
in two equal groups of 30 to receive
premedication (remifentanil or normal saline).
The preparation and injection of study drugs
were performed by an anesthesia nurse who was
not aware of type of injected drugs, and data

collection. Data were collected by a trained nurse
under the supervision of an anesthesiologist who
was blinded for the pretreatment drug. The
patients, those administering the drugs, and
those gathering the information were unaware of
the medicine used in each group.
After establishing standard monitoring, all
patients received midazolam 1 mg, fentanyl 1
µ/kg and lidocaine 1 mg/kg. Two 2 minutes later,
the patients received one of the following drugs
based on their groups (remifentanil 1 µ/kg in
study group and 5 ml normal saline in control
group). The induction regimen was the same for
two groups and included propofol (2 mg/kg, IV)
and succinylcholine (1.5 mg/kg, IV) for muscle
relaxation. At the end of fasciculation, trachea
was intubated. Maintenance of anesthesia was
achieved with 60 %/40 % nitrous oxide /oxygen
and 0.5 – 1.5 % isoflurane.
Myalgia was assessed 12, 24, and 48 h after
operation and graded according to Kararmaz et
al [12] four points scale: absence of muscle pain
= nil or 0, minor stiffness limited to one area of
the body = mild or 1, muscle pain or stiffness,
which may require analgesic therapy = moderate
or 2, incapacitating generalized muscle stiffness
or pain = severe or 3). The duration of visible
muscle fasciculation were assessed too.
Statistical analysis
By using the statistical software, it was estimated
that 30 patients per group was needed to obtain
80 % statistical power, at the 95 % significance
level, for reducing 25 % incidence and severity of
myalgia in comparison with the control group.
For analysis of data, we used the SPSS 16
(Chicago, IL, USA). Variables such as age and
weight were analyzed with one-way analysis of
variance. Comparison of severity of myalgia and
fasciculation was performed using Student's ttest, and/or Fisher's exact test. P < 0.05 was
considered statistically significant.

RESULTS
Due to withdrawal of consent, one patient was
excluded from the study; therefore extracted data
from 59 patients were analyzed. Patients in both
groups were comparable in respect to age, sex,
and weight (Table 1). Duration of fasciculation
was slightly lower in remifentanil group (p = 0.2),
however the severity of fasciculation were not
different. There were no significant differences
between two groups in respect to myalgia (Table
2).
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Table 1: Demographic data for patients of both groups
Group
variable
Sex (M/F)
Age (yrs)
Weight (kg)

Remifentanil
N=29
19/10
33.3±11.7
68.1±11

Saline
N=30
20/10
29.9±11.5
71.3±14.9

P-value
0.5
0.2
0.3

Table 2: Duration, incidence, and severity of fasciculation and myalgia
Group
variable
Duration of fasciculation (min)
Severity of myalgia in the first 6 h
Zero
One
Two
Three
Severity of myalgia in the first 12 h
Zero
One
Two
Three
Severity of myalgia in the first 24 h
Zero
One
Two
Three
Severity of myalgia in the first 48 h
Zero
One
Two
Three

DISCUSSION
The results of this double-blind, placebocontrolled clinical trial demonstrated that adding
remifentanil to propofol can shorten the duration
of fasciculation; however this decrease is not
statistically significant. Also, the intensity of
fasciculation in two groups was not significantly
different.
This result is inconsistent with the results of our
previous study and study conducted by Yun et al
[10,11]. The reasons of incompatibility between
the results of our previous study with present
study are unclear, because the situations and
patients in both studies were similar.
The only justifications that can be achieved are
that visual measurement of duration of
fasciculation could give different results and
areas of the body that observer looks to assess
the fasciculation may alter the results. Because
the whole body of patients is not exposed during
anesthesia, and this could create a bias in the
results. The duration of fasciculation was higher
in patients of both groups in Yun's study [11],
compared to our study. They used remifentanil
1.5 μg/kg as a pretreatment, which was 1.5 times
of the dose we used.

Remifentanil
N=29
21±14

Saline
N=30
26±20

29(100%)
(0%)
0 (0%)
0 (0%)

29 (96.7%)
1 (3.3%)
0 (0%)
0 (0%)

19 (65.5%)
8 (27.6%)
2 (6.9%)
0 (0%)

12 (40%)
15 (50%)
3 (10%)
0 (0%)

19 (65.5%)
9 (31%)
1 (3.4%)
0 (0%)

14 (46.6%)
11 (36.7%)
5 (16.7%)
0 (0%)

25 (86.2%)
3 (10.3%)
1 (3.4%)
0 (0%)

22 (73.4%)
4 (13.3%)
4 (13.3%)
0 (0%)

P-value
0.2
0.5

0.9

0.6

0.5

The other difference is related to the dose of
succinylcholine, which; unlike to the dose of
remifentanil; was higher in our study. Another
difference is that we used fentanyl (1 µg/kg) prior
to injection of remifentanil in both groups.
There are some reports that increasing the
succinylcholine dose can decrease frequency of
severe fasciculation [13]. Also, according to
some reports, propofol in higher doses (3 mg/kg)
can decrease the severity and frequency of sever
fasciculation in comparison to lower doses (2
mg/kg) and thiopental [12]. We used propofol in
doses similar to the study of Karamaz et al [12].
Therefore we cannot assume that decrease in
duration of fasciculation is related only to the use
of propofol.
The other factor that was checked in our study
was myalgia. Based on findings of this study,
pretreatment with remifentanil has no effect on
postoperative myalgia. These findings are
consistent with findings of Yun et al [11].
Schreiber et al in their meta-analysis concluded
that induction of anesthesia with thiopental in
comparison to propofol can decrease incidence
of myalgia from 65 to 49 % [14]. Another
measure which was effective in reducing myalgia
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is increase in the dose of succinylcholine [15].
Adding opioid to premedication drugs during
induction of anesthesia was ineffective in
reducing incidence and severity of myalgia [14].
Pretreatment with 10 - 30 % of 95 % effective
dose of non-depolarizing muscle relaxants is
another way to decrease incidence of myalgia
[16].
In our study, pretreatment with remifentanil in
comparison to saline decreased significantly
blood pressure and heart rate during induction of
anesthesia with propofol. These cardiovascular
changes were continued after tracheal intubation,
as four patients in remifentanil group and one
patient in saline group were required to injection
of ephedrine. Remifentanil can decrease
sympathetic nervous system activity during
tracheal intubation, but bradycardia and
hypotension are its side effects [17]. Muscle
rigidity is another drawback of remifentanil, but it
was not seen in this study.
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