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 It is a widely used anesthetic drug for induction and short-term 

anesthesia, one of the side effects of this drug is pain during injection. 

This pain is caused by the connection of the phenol ring to the nerve 

endings in the endothelium of the veins, which causes discomfort for 

patients. This issue has led to the selection of different materials and 

methods to reduce pain during propofol injection. The aim of this study 

was to evaluate the effect of adding fentanyl to Valsalva maneuver in 

reducing pain caused by propofol injection. Our study was a three-way 

randomized blind clinical trial in which 120 patients who were 

candidates for propofol anesthesia were divided into two groups. 

Patients in the first group were injected with 100 g of fentanyl and 

patients in the second group were injected with normal saline. Two 

minutes later, propofol was injected in a dose of 0.2 mg / kg for both 

groups. The amount of pain during their injection is measured using the 

VAS criterion. The collected data were analyzed using SPSS software 

version 23 and one-way analysis of variance, repeated measures analysis 

of variance, Kruskal-Wallis independent t-test, Friedman and Wilcoxon. 

Heart Rate, Mean Arterial Pressure, systolic and diastolic Blood Pressure 

were higher in group that receive normal saline and close valve Valsalva 

manometer than fentanyl and open valve Valsalva manometer(p-value> 

0.001). All variables were higher in the tome of injection. Fentanyl is 

more effective in reducing pain caused by propofol injection compared 

to Valsalva maneuver. However, Valsalva maneuver is not ineffective. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Propofol or di-isopropyl phenol is a widely used anesthetic for induction and short-term anesthesia. 

Propofol is an intravenous anesthetic with slow induction and rapid recovery from anesthesia [1]. It also 

lowers arterial blood pressure [2]. Propofol is also used in maintenance sedation, prevention of vomiting, 

intubation of the patient without neuromuscular block, and treatment of pruritus [3]. 

 

Injection of this drug is associated with a lot of pain, which is one of their limitations and side effects. The 
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prevalence of pain in propofol injection in adults is more than 70% [4]. 

 

The cause of pain in propofol is due to the phenol ring, which attaches to the nerve endings in the 

endothelium of the veins and causes immediate pain, while delayed pain is caused by the production of 

bradykinin. Bradykinin dilates the veins and increases their permeability, which facilitates the transfer of 

the aqueous phase of propofol to the nerve endings. Delayed pain occurs 10 to 20 seconds after injection 

and causes somatic disturbance in patients [5]. 

 

Various factors affect the pain caused by the injection of these two drugs, including the injection site, vessel 

size, injection rate, drug concentration, blood buffering effect, drug temperature, syringe material and drug 

association with local anesthetics [6]. 

 

Various methods have been suggested to reduce the pain caused by injecting the drug, including the 

addition of lidocaine (before injection or mixed with the drug), ondansetron, metoclopramide, opioid, 

fentanyl, and thiopentone in propofol [7]. These methods reduce pain to some extent, but except fentanyl, 

other drugs have no psychological effect on the patient [8]. 

 

Fentanyl is a potent and selective opioid agonist that acts on the mu receptor and is metabolized by the 

liver. It affects pain transmission and reduces emotional perception and response to pain. Fentanyl is widely 

used due to its rapid onset and short half-life, lack of histamine release, and less cardiovascular effect than 

other opioids. It is 80 to 100 times more potent than morphine in adults, although this potency decreases at 

younger ages [9]. When used intravenously, it has an onset of action of two to three minutes and a duration 

of action of 20 to 30 minutes [10]. Fentanyl has no sedative or amnesic effect and does not causes sedation 

at low doses [11]. The most important complication is respiratory depression, which occurs in a dose-

dependent manner [12]. 

 

Another way to reduce pain while injecting this drug is Valsalva maneuver. Valsalva maneuver is a 

phenomenon in which a person voluntarily increases the pressure inside the abdomen in the presence of a 

closed glottis. 

 

This maneuver reduces pain both psychologically and somatically [13], [14]. The effect of this maneuver on 

reducing pain caused by propofol injection was proven [15] as well as the effect of fentanyl on reducing 

pain caused by injection of propofol, but no comparison was made between the two methods. Therefore, 

this study was performed with the aim of comparing the Valsalva maneuver, fentanyl and Valsalva 

maneuver in reducing the pain caused by propofol injection. 

 

2. METHOD 

The present article is a triple-blind randomized clinical trial study (IRCT20200612047740N3). Beforehand, 

approval from Ethics Committee (IR.MUI.REC.1399.236) of the University and informed consents was 

obtained from the patients or the legal guardians were obtained. The handmade device used in the present 

study for the Valsalva maneuver. 
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Figure.1- The handmade device used in the present study for the Valsalva maneuver 

 

The target population of the study was anesthesia patients for elective surgery. 

 

Inclusion criteria: 

1. Patients in 18 to 65 years 

2. American Society of Anesthesiologists (ASA) Grade I and II Candidates for Anesthesia for Surgery 

3. Patient consent to participate in the study 

 

Non-Inclusion criteria: 

1. Taking painkillers and opioids 24 hours before surgery 

2. Previous use of beta-blocker 

3. Allergy to drugs and asthma 

4. Patients with a history of severe cardiovascular disease 

5. Kidney disease 

6. Liver disease 

7. Chronic respiratory disease 

8. Existence of drug allergies 

9. Immune deficiency 

10. Pregnant women 

11. People who have consumed alcohol 24 hours before surgery. 

12. People who have seizure problems. 

 

Exclusion criteria: 

Reluctance to continue cooperation 

Patients who develop unstable medical problems after induction of anesthesia and need intervention. 

Sampling method and Sample size: 

 

Then the required sample size of the study using the formula 𝒏 =
(𝒛𝜶+𝒛𝜷)

𝟐⁅𝒑𝟏(𝟏−𝒑𝟏)+𝒑𝟐(𝟏−𝒑𝟐)⁆

𝒅𝟐
 As a result, at 

least 60 people were placed in each group. 

 

After approving the plan and obtaining permission from the Medical Ethics Committee of Isfahan 

University of Medical Sciences, 120 patients were selected by non-probabilistic easy sampling method and 
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after obtaining their consent to participate in the study and obtain written consent, randomly using Random 

Allocation software was distributed to two groups of 60 people. 

 

 

 
 

Then, an IV line was taken for them, which was located in the dorsal area of the hand for all patients.  

Devices such as ECG, pulse oximetry and noninvasive blood pressure were connected to the patient. 

Patients' blood pressure and heart rate were measured before injecting drugs. Patients were instructed to rate 

their pain according to the VAS criteria (0 = no pain, 1 = pain with verbal complaint, 2 = pain with 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 10, December, 2022 

  

5803 
 

withdrawal, and 3 Express pain with verbal and withdraw complaints. 

 

At first, patients received 1 mg of midazolam to initiate anesthesia. Patients in groups 1 received 2 cc of 

fentanyl at a dose of 100 µg and after two minutes received propofol at a dose of 0.2 mg / kg during 

injection, they blowed in open valve Valsalva manometer that does not increase pressure in abdomen. Then, 

two cc of normal saline and cisatracurium at a dose of 0.2 mg / kg were injected for them and they were 

injected three minutes later. 

 

Patients in group 2 received 2 cc of normal saline and after two minutes received propofol at a dose of 0.2 

mg / kg. During the injection of propofol in Valsalva manometer to raise the mercury column to 30 mm Hg 

in at least 20 seconds. Then 2 cc fentanyl was injected for them and then cisatracurium atra at a dose of 0.2 

mg / kg was injected for them and they were intubated three minutes later. 

 

Data collection: 

During the propofol injection, patients were asked to rate their pain according to the VAS criteria. Patients' 

blood pressure and heart rate were measured before, during and two minutes after injection, as well as the 

frequency of complications such as nausea and vomiting in recovery patients. 

 

The method of blinding was that the person preparing the drugs as well as the person collecting the 

information did not know the groups and the drugs were prepared in the form of codes A and B. In addition, 

the data analyzer was not aware of the groups, which was decoded by the design researcher after analyzing 

the codes. 

 

Statistical Analysis: 

Finally, the data were entered into software version 26 and analyzed using statistical tests such as Kruskal-

Wallis, Friedman, and Wilcoxon. The pain score in the three groups was compared by Chi-square test. The 

significance level in the present study was less than 0.05. 

 

3. RESULTS 

In this study, all members were divided into two groups and group 1, 2cc fentanyl Valsalva with open valve 

Valsalva manometer and group 2, received 2 cc of normal saline and Valsalva with closed valve manometer 

and were examined from different angles according to the proposal goals. 

 

Table 1 examines the frequency of distribution of demographic variables in the study groups. As the results 

of Table 1 show, no significant difference was observed between demographic variables in the study groups 

(P> 0.05). 

 

Table I. Distribution of demographic and general variables in four groups 

Variable UNIT V(Group) F(Group) P-value* 

Age yrs. 1.5 ±45 44±4.1 0.721 

Height cm 168±0.11 172±0.12 0.064 

Weight  kg 69±1.20 74±1.40 0.053 

BMI kg/m2 24.35±3.19 24.85±4.19 0.464 
*
Onaway ANOVA  test    

 F (57.4)27 (54.8)40 P-value** 

Gender    0.262 

 M (45.2)33 (54.8)40  

 I 26(81.2%) 25(78.1%)  
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BMI, Body Mass Index; V, Valsalva; F, Fentanyl. 

 

The mean of all three variables of systolic and diastolic blood pressure and heart rate in both groups had the 

highest amount during the injection, which indicates the maximum amount of pain at this time. These 

variables had a sharp decrease two minutes after the injection. It can be due to the effect of sedatives and 

propofol itself. 

 

The rate of systolic, diastolic, and mean blood pressure and heart rate in the group receiving normal saline 

and close valve Valsalva maneuver was higher than the group receiving fentanyl and open valve Valsalva 

manometer. 

 

Table 2. Comparison of SBP and DBP and MAP in two groups. 

Variable Time 
V(Group) F(Group) P-value* 

(intra group) 

P-value** 

(inter group) 

SBP 

BI 133±18.4 132±15.6   

AI 139±16.8 131±15.7 >0.001 0.451 

2minAES 116±18.9 120±15.9   

DBP 

BI 82±10.3 81±9.4   

AI 88±12.3 82±10.4 >0.001 0.230 

2min AI 73±12.5 75±11.1   

MAP 

BI 99.4±11.4 97.9±10.5 >  

1min AI 105.2±12 98.4±10.3 >0.001 0.272 

2min AI 87.4±13.3 90.1±11.2   

 BI 78±12 81±11 >  

HR 1min AI 87±13 83±10 >0.001 0.697 

 2min AI 78±11 76±11   

      

SD,Systolic Blood Pressure;DBP, Diastolic Blood Pressure ; MAP, Mean Arterial Pressure; BI, Before 

Injection;AI, after injection 

 

The amount of pain in the group receiving fentanyl was 0.017 less than the group receiving the Valsalva 

maneuver; however, the Valsalva maneuver was also effective in reducing the pain caused by propofol 

depletion. The amount of pain in both groups at the time of drug injection was 1.2 more than two minutes 

after propofol injection. The frequency of nausea and vomiting was not significantly different between the 

two groups. 

 

Table 3. Relationship between Pain Intensity in two groups. 

ASA    0.2 

 II 6(18.8%) 7 (21.9%)  
**Independent  t-test    

Nausea  (21.7)13 (8.3)5 P-value** 

    0.077 

Vomiting  (16.7)10 (6.7)4  
**Independent  t-test    

Variable Intensity of Pain 

(VAS) 

Valsalva  

(N = 30) 

Fentanyl 

  (N = 30) 

P-value* 

 Mild (33.3)20 (43.3)26  
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4. DISCUSSION 

Fentanyl had a better effect on reducing pain caused by propofol injection than Valsalva maneuver. 

Complications such as nausea and vomiting did not differ much between the two methods, which due to the 

safety of the Valsalva maneuver, this method can also be one of the most effective methods to reduce pain. 

 

Intravenous induction is the most common method in general anesthesia. Barbiturates and non-barbiturates 

such as propofol are used for this purpose. Propofol has a rapid effect and short half-life. The benefits of 

this drug include shorter recovery time, reduction of nausea and vomiting, and further reduction of 

pharyngeal reflexes than other drugs. Side effects of this drug include pain during injection, especially in 

the dorsal of the hand. Various methods have been introduced to reduce the pain caused by the injection of 

this drug, including the use of Valsalva maneuver and fentanyl injection. Various studies have been 

conducted to examine the impact of each of these methods and their benefits and losses. 

 

In a 2020 study by Kopal Kapoor et al., They compared the effects of fentanyl and butorphanol on pain 

relief from propofol injections and concluded that fentanyl had a better effect on pain injections than 

butorphanol [16]. This research has been consistent with our study. 

 

A 2019 study by Chetan Arun Patil et al found that lignocaine, ondansetron, and fentanyl were all effective 

in reducing pain caused by propofol injections but could not be superior [17]. Another study conducted in 

2011 by [18] Comparing the pain-relieving effects of lignocaine and fentanyl during propofol injection; 

found that lignocaine had a better pain-reducing effect than fentanyl. The latest study is the opposite of the 

result of a study we did 

 

In 2016, [19] examined the two methods of Valsalva maneuver and ice massage in reducing the pain caused 

by the needle entering the AVF and concluded that Valsalva maneuver reduces pain more effectively than 

massage. 

 

In a 2005 study by [15], Which examined 80 patients in two groups and measured pain during propofol 

injection. One group performed the Valsalva maneuver during the injection. They concluded that the 

Valsalva Maneuver is an effective method of reducing pain caused by propofol injection and can be used. 

 

Shivani Dixit et al. conducted a study in 2019 to compare the effect of Valsalva maneuver and topical 

analgesic solution in reducing venipuncture pain and concluded that analgesic topical solution had a better 

effect than Valsalva maneuver in reducing pain. It has venipuncture. [20] 

 

The aim of this study was to compare the effect of fentanyl and Valsalva maneuver in reducing pain caused 

by propofol injection in patients admitted to Al-Zahra Hospital. 

 

5. CONCLUSION 

According to the statistical analysis of the obtained data, fentanyl has a greater effect on reducing pain 

caused by propofol injection compared to Valsalva maneuver. However, Valsalva maneuver is not 

ineffective and due to its safety can be one of the methods to reduce pain in the injection of propofol 

 

Pain Moderate (38.3)23 (3.3)2 0.001>  

 Sever (26.7)16 0  

 *Chi-square test    
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