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Abstract

Objectives: The purpose of this study is a comparison of Valsalva, lidocaine, and Valsalva with administration of lidocaine to reduce
the pain associated with administration of etomidate.
Methods: The present study is a clinical trial study. The number of samples in each group was 30 and a total of 90 people were
selected. This study was a clinical trial and the subjects were randomly divided into three groups: Group 1: Valsalva, 2: Lidocaine, 3:
Valsalva and Lidocaine. Pain due to etomidate was rated on a VAS from 1 (painless) to 3 (worst imaginable pain) and their information
was recorded. The collected information was entered into SPSS 22 and analyzed with appropriate statistical tests.
Results: A total of 90 subjects participated in the present study and were divided into 3 groups: Valsalva, lidocaine, and Valsalva
with lidocaine. No significant difference was observed between demographic variables in the study groups. There was a significant
relationship between severity of pain in the three groups. According to the results, the highest pain intensity was in the Valsalva
group and the lowest pain intensity was in the Valsalva with lidocaine group.
Conclusions: Valsalva with lidocaine reduces the severity of pain caused by etomidate to a greater extent than other groups.
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1. Background

One of the most common non-barbiturate hypnotic
agents was used in anesthesia through the intravenous (IV)
mode is etomidate which is known to be an ultrashort-
acting drug (1). Furthermore, etomidate is not known to
possess analgesic characteristics. This medication can be
solely used as an IV medicine. The reason that etomidate
is a desirable medication is that Etomidate possesses ac-
ceptable hemodynamic characteristics when used during
anesthesia induction, meaning that it causes a negligible
extent of reduction in blood pressure, therefore etomidate
is considered to be an acceptable drug in trauma anesthe-
sia which has caused the patient to go into shock, or in pa-
tients suffering from hypovolemia, and those with a his-
tory of serious cardiovascular conditions (2, 3). Addition-
ally, it has been safely utilized for the induction of general
anesthesia and also in rapid sequence intubation. Another

use for etomidate is in sedation, and also for maintenance
of general anesthesia (4). It can also be used in operative
procedures that are short in length for example in reduc-
tion of dislocated joints, cardioversion, and tracheal intu-
bation, (5) cervical conization, or dilation and curettage
(6, 7). In addition, Etomidate can be utilized for ECT since
it has the ability to elevate the seizure duration potential
which has shown superiority in this regard compared to
thiopental or propofol (8). It has also been used in patients
suffering from Cushing’s syndrome in the form of an off-
label drug in order to suppress the production of steroids.
Lidocaine is classically considered a local anesthetic but
is now becoming more widely used for systemic analgesia
(9).

Considering that the most common complication of
etomidate is pain during injection, there have been a num-
ber of ways used to decrease the discomfort, one such way
being the injection of lidocaine before the injection of eto-
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midate, which has been proven to reduce pain (10).

Moreover, this maneuver has been known as a physio-
logical method which has been used to lower pain in dif-
ferent procedures (9, 10). The Valsalva maneuver reduces
both somatic and physiological aspects of painful proce-
dures (8, 9).

The Valsalva maneuver is very effective and useful in re-
ducing pain because it is easily applicable and physiolog-
ically effective, time and cost effective, painless, without
side effects and compatible with the patient, which can be
effective in reducing pain in patients who refuse medica-
tion.

Considering that no study has previously been done on
the effectiveness of the Valsalva maneuver in reducing the
pain caused by etomidate injection and comparing it with
the effectiveness of lidocaine, we decided to study this ef-
fect by designing a study.

2. Objectives

Therefore, the purpose of this study is a Comparison
of the Valsalva, lidocaine, and Valsalva with lidocaine in re-
ducing the pain associated with etomidate.

3. Methods

The present study is a clinical trial study that was per-
formed in Al-Zahra hospital in 2019.

3.1. Inclusion Criteria

Ages 18 to 65 years and induction of general anesthesia
with etomidate.

3.2. Exclusion Criteria

Unavailability and Incompleteness of information, us-
ing corticosteroids, seizures, inability to perform Valsalva
maneuver and dissatisfaction with continuing the study.

Beforehand, approval from Ethics Committee
(IR.MUI.REC.1399.378) of the University and informed con-
sents was obtained from the patients or the legal guardians
were obtained. The study was listed at www.irct.ir with a
documentation code of IRCT (IRCT 20160307026950N26).
The handmade device used in the present study for the
Valsalva maneuver. (Figure 1)

3.3. Sample Size Estimation

The sampling method was a non-probabilistic sam-
pling. The equation seen below was utilized in order to ob-
tain the number of subjects needed:

(1)N =

(
Z1−α

2
+ Z1−β

)2 (
δ21 + δ22

)
d2

According to similar studies, considering the first type
error of 0.05 and the second type error of 0.2, the deviation
of criteria 2 and 1 was equal to the effect of 14.1 and the num-
ber of samples in each group was calculated to be 30 hence
a total of 90 patients were selected.

3.4. Randomization, Intervention and Blinding

For the purpose of randomization, a sequence used for
random allocation using a computer model, concealed in
90 closed packets with consecutive numbers mentioning
the group distribution, was prepared by a nurse employed
in the center who was not a stake holder in this study. Intra-
venous cannulation was performed 1 h before surgery us-
ing an 18 G cannula on the back of the non-dominant hand
vein in the ward. On the morning of surgery, dedicated en-
velopes were opened for group assignment of registered
patients. Monitoring started using blood pressure mea-
surements, electrocardiography capnography and pulse
oximetry. The amount of 0.2mg/kg etomidate (B. Braun
Medical S.R.L, Romania) and 30 mg of lidocaine 1% (Caspian
Tamin Pharmaceutical Co. Rasht, Iran) were administered
separately into a 20 ml syringe by an expert anesthesia
technician who was not involved in the study. Patients as-
signed to carry out the Valsalva maneuver blew into a rub-
ber tube attached to a sphygmomanometer, raising the
Barometer hands for a period of at least 20 s to 30 mmHg
(Group I, Valsalva group). In group II (lidocaine group)
the tube was placed between the lips, however, the ma-
neuver did not perform in this group and only 30 mg of
lidocaine 1% was administered. In group 3 Valsalva ma-
neuver was performed along with receiving 30 mg of li-
docaine 1%. All patients received a quarter of the total cal-
culated dose of etomidate within 5 seconds as the initial
dose, immediately after the group-specific intervention.
Following this, the infusion was ceased for 15s. Pain assess-
ment was started 20 seconds after the start of etomidate
injection. The remaining 75 percent of the dose were in-
jected over 1 minute after 20 seconds, prior to patients los-
ing awareness. The person in charge of information collec-
tion who assessed the level of discomfort was left blind as
follows: the technician prescribing the drug and the per-
son in charge who gathered information about the level of
pain were not aware of the group’s special intervention as
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Figure 1. The handmade device used in the present study for the Valsalva maneuver
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the patient’s head was hidden by a curtain from them. Af-
ter the intervention that was special to each group, the per-
son in charge of gathering the information went to the side
of the patient’s head (the far side of the curtain) to evalu-
ate the pain level. The intensity of the pain was assessed
with a questionnaire for assessment of the withdrawal re-
sponse score and a ruler as the visual analogue scale (VAS).
A stopwatch was applied in order to record the duration
of etomidate injection in a few seconds. Patients were edu-
cated about the VAS ruler which shows the numbers on one
side and the relative facial expressions to each number, on
the other side. The VAS score was between 0 and 10, with 0
meaning there is no pain and 10 showing the highest level
of comprehended pain.

Patients learned to show a point on the VAS ruler that
indicated the severity of their pain. The pain score was
specified by counting the distance in mm between 0 and
the patient-marked point on the ruler.

Twenty seconds after administration of etomidate,
withdrawal response was evaluated using standard ques-
tions including verbal response, convenience during drug
administration, and changes in the patient expression
such as facial frowning, tears, and/or withdrawal of the
arm. Evaluation of pain was graded on a 4-point scale us-
ing the withdrawal response scoring: 0 = no pain, 1 = mild
pain (pain that is expressed solely in response to a question
without any changes in behavior ), 2 = moderate pain (pain
that is expressed in response to a question and is associated
with changes in behavior or aching that is reported sud-
denly before even asking), and 3 = severe pain (strong vocal
response or response that is associated with facial grimac-
ing, arm pulling, or tears).

Anesthesia was performed 1 min after the Valsalva ma-
neuver with intravenous etomidate administration of 0.2
mg/kg and fentanyl 3 µg/kg. Intubation of the trachea was
carried out by a committed experienced resident who was
not one of the participants in the study, 3 - 4 min sub-
sequent to receiving a bolus dose of Cisatracurium and
5min after receiving etomidate. General anesthesia was
maintained using isoflurane. Withdrawal response score
and VAS were evaluated by a committed anesthesiologist
who was blinded to group assignment and had no role in
the project. On day 1 postoperatively, the etomidate injec-
tion site was evaluated for signs of inflammation including
edema, wheal, pain, and flare by a clinical pain recorder un-
aware of the research procedure or the prescribed drugs.

3.5. Statistical Analysis

The collected information was entered into SPSS 22 and
analyzed with appropriate statistical tests. The pain score
in the three groups was compared by chi-square test.

4. Results

Overall 90 patients participated in the present study
and were divided into three groups: Valsalva, lidocaine,
and Valsalva with lidocaine. As the results show, no signif-
icant difference was observed between demographic vari-
ables in the study groups (P > 0.05).

Table 1 examines the relationship between pain inten-
sity in the three study groups. As the results of Table 1 show,
there is a significant relationship between severity in the
three groups (P < 0.05). Also, the highest pain intensity
was in the Valsalva maneuver alone group and the lowest
pain intensity was in the Valsalva maneuver with lidocaine
group (Table 1).

5. Discussion

The objective of this research was to determine the
severity of pain due to etomidate administration in the
Valsalva alone, lidocaine, and Valsalva maneuver with li-
docaine groups. Based on the preliminary results of the
study, there was no significant difference between the de-
mographic variables in the study groups. Therefore, the
significant differences observed in the intensity of pain in
the three groups could be related to the type of injectable
drug used.

According to the results of the study, the severity of
pain in the Valsalva maneuver with lidocaine groups was
lower than other groups. Therefore, the results of the
present study show that administration of Valsalva maneu-
ver in combination with lidocaine can significantly reduce
the pain of etomidate administration.

Based on the results performed by Pourmehdi et al, it
has been shown that the amount of pain caused by the
administration of etomidate is reduced by injecting lido-
caine (11).

Kumar et al., which examined 80 patients in two
groups and measured pain during propofol injection, one
group performed the Valsalva maneuver during the injec-
tion. They concluded that the Valsalva maneuver was an ef-
fective method of reducing pain caused by propofol injec-
tion and can be used (12).

In another study, the results showed that the Valsalva
maneuver reduced pain (13).

Davtalab et al. reported the two methods of Valsalva
maneuver and ice massage in reducing the pain caused
by the needle entering the AVF and concluded that Val-
salva maneuver reduced pain more effectively than mas-
sage (14).

In a clinical trial study in 90 patients under spinal anes-
thesia, the rate of postoperative pain reached 10% in the
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Table 1. Relationship between Pain Intensity in Study Groupsa

Intensity of Pain (VAS) Group V (N = 30) Group L (N = 30) Groupvl (N = 30) P-Value

0 2 (6.7%) 19 (63.3%) 26 (86.7%)

0.001
1 7 (23.3%) 5 (16.7%) 4 (13.3%)

2 13 (43.3%) 4 (13.3%) 0

3 8 (26.7%) 2 (6.7%) 0

aChi-square test was used to compare the results. The P < 0.05 indicate the significance of the comparison of the results.

group of patients with maneuvering Valsalva, compared
with 100% in the control group (12).

In another study, the effect of Valsalva maneuver on re-
ducing pain caused by propofol injection was investigated.
In this study, the amount of pain in Valsalva group was sig-
nificantly different from the control group (15).

Agrawal et al. in one study showed that the effect of
lidocaine in reducing propofol-induced pain was greater
than that of etomidate injection pain (16).

Vijay et al. in another study reported a reduction in
pain intensity in the Valsalva group compared with the
control group (17).

Also, Mohammadi et al. reported a reduction in aching
in the Valsalva group compared to the control group (18).

In the study by Akdas et al. which was performed on
children aged 5 to 15 years, the reduction of pain in the Val-
salva group was not significant compared to the control
group, which could be due to the inability of children to
perform the Valsalva maneuver or misunderstanding of vi-
sual pain measurement criteria (19).

By comparing the publications and studies conducted
about the Valsalva Maneuver and lidocaine and findings
that show both of these measures to be efficacious in de-
creasing pain, it appears that combination therapy using
both of these methods in an intervention group as a means
of reducing pain has definitely been effective.

5.1. Limitations

Because of the limited number of subjects used in our
research there needs to be more research done in this
regard in order to compare the various amounts of eto-
midate and also the possible complications that may be
caused at different drug levels.

5.2. Conclusion

In this study, it was shown that the use of Valsalva ma-
neuver with lidocaine reduces the severity of pain caused
by the administration of etomidate to a greater extent than
other groups.
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