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 Background & Objective:  Several studies have shown that topical and intravenous 

Dexmedetomidine and Lidocaine can decrease pain and reduce consumption of 

analgesic drugs. However, Lidocaine may be accompanied with several side effects 

such as respiratory suppression, seizure, and cardiac arrhythmias. On the other hand, 

Dexmedetomidine has favorable properties such as low risk of apnea, analgesia, 

sympatholysis, and sedation. Therefore, the aim of this study was to compare the 

effects of nebulized Dexmedetomidine and nebulized Lidocaine on hemodynamic 

characteristics of the patients undergoing bronchoscopy. 

 Materials & Methods:  In the present randomized, double-blind study; 75 children (1-

6 years old) undergoing fiber-optic bronchoscopy were allocated to three groups. Group 

1 received nebulized solution containing 2 µg/kg of Dexmedetomidine. Group 2 

received nebulized solution containing 4 mg/kg of Lidocaine 1%. Group 3 received 

nebulized solution containing 0.9% of normal saline as the control group. Heart rate, 

mean arterial blood pressure and SpO2, Bispectral Index (BIS) were measured and 

compared. BIS, indicating the depth of anesthesia was considered as a confounding 

factor. Statistical analysis was performed using SPSS 20.  

Results:  The mean of arterial blood pressure and heart rate was significantly lower 

in group 1 compared to groups 2 and 3 during bronchoscopy (P<0.05). Blood oxygen 

saturation and sedation scores were significantly higher in group 1 compared to the 

other groups during bronchoscopy (P<0.05). Furthermore, the hemodynamic 

parameters were more stable in group 1 compared to the other groups during 

recovery. 

Conclusion:  Premedication with nebulized Dexmedetomidine was significantly 

associated with more stable hemodynamic parameters and lower risk of side effects 

compared to nebulized Lidocaine in children undergoing fiberoptic bronchoscopy. 
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Introduction

Fiber-optic bronchoscopy is a relatively safe method 

which is widely used nowadays for therapeutic and 

diagnostic aims (1). In children, bronchoscopy is a short 

but irritating process which would cause great challenges 

for managing anesthesia for the patients of this age group. 

One of the most important side effects of bronchoscopy is 

cerebral hypoxia which might be induced by various 

factors such as consumption of sedatives, partial 

obstruction of the airway, inappropriate ventilation and 

reflexive response to bronchoscopy and lavage (2). A 

patient’s comfort is one of the most important factors for 

performing bronchoscopy, because the patient’s 

cooperation would significantly lead to a comfortable 

bronchoscopy and achievement of therapeutic and 

diagnostic goals. Therefore, to increase a patients’ 

tolerance and comfort, sedative drugs would be 

administered before bronchoscopy (3). Currently, no 

definitive recommendation has been made for the 

administration of sedative drugs for these patients but 

usually, a combination of short-acting benzodiazepines 

such as Midazolam and Propofol would be used (4). Also, 

to reduce the need for sedative drugs, local anesthesia of 

the airway was administered. So far, various anesthetic 

methods have been suggested for performing 

bronchoscopy, each associated with advantages and 

disadvantages. The anesthetic goals in children 

undergoing bronchoscopy include reducing the pressure 

by the patient, coughing during intubation, stabilizing 

patient’s hemodynamic status and rapid recovery of the 

airway reflexes after the bronchoscopy (5). Persistent and 

long-lasting anesthesia after bronchoscopy could be 

associated with high levels of anesthetic agent in the body 

and an increased side effect as well as longer 

hospitalization (6). Various methods with controversial 

results have been suggested for anesthesia during 

bronchoscopy. Also new drugs and methods are under 

investigation, so that the anesthetic drugs and methods 

with most efficiency and least side effects would be 
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administered especially in younger patients. As local 

anesthetics are rapidly absorbed into the blood flow 

through mucous membranes, they would increase the risk 

for systemic side effects (6). Local anesthetics such as 

Lidocaine Hydrochloride is usually used for reducing 

pain, decreasing the risk of Bradycardia, gag reflex and 

coughing. Lidocaine is usually administered by direct 

application through the bronchoscope, which might be 

associated with potentially toxic, high serum levels of 

Lidocaine (7). However, the substitute method for 

administration of Lidocaine is using nebulizer before 

performing the bronchoscopy. It has been shown that 

using nebulized Lidocaine is significantly effective in 

decreasing the serum levels of Lidocaine. Also using 

nebulized Lidocaine has similar effects as its injection (7). 

Although the prescription of Lidocaine is usually safe, 

sometimes it would lead to cardiac arrhythmias, seizure 

and in rare cases, cardiac arrest. The side effects of 

Lidocaine are more probable when its serum levels are 

higher than 5 mg/L or when it is accompanied with 

reduced liver function (8). Serious side effects require 

more attention in Lidocaine use. However, 

Dexmedetomidine is a selective agonist of alpha-two-

adrenergic, which is increasingly being used in children. 

In comparison to other anesthetics, Dexmedetomidine has 

more favorable features which are not limited to its 

sedative, hemodynamic and anesthetic properties (9). 

Also, compared to other administered anesthetics before 

bronchoscopy, Dexmedetomidine would not suppress the 

respiratory system (10). The sedative effect of 

Dexmedetomidine, which is similar to the individual’s 

natural sleep, has significantly increased its administration 

in children and in intensive care units. However, no 

studies have been conducted to evaluate the sedative 

effects of nebulized Dexmedetomidine and its effect on 

patients’ hemodynamic status undergoing bronchoscopy. 

Therefore, the present study was conducted to compare 

the effect of premedication with nebulized Lidocaine and 

nebulized Dexmedetomidine on hemodynamic changes 

and respiratory complications in children undergoing 

fiber-optic bronchoscopy, and comparing their effects 

with a control group in Imam-Hussein hospital of Isfahan 

in 2016. 

Materials and Methods 

In the present randomized double-blind clinical trial,                                                                                     

75 children, who were hospitalized in Imam-Hussein 

hospital of Isfahan in 2016 were included. All enrolled 

children in the present study were 1 to 6 years old, 

undergoing fiber-optic bronchoscopy for diagnostic or 

therapeutic goals. The inclusion criteria were being 1 to 6 

years old, being a candidate for fiber-optic bronchoscopy of 

ASA1 and ASA2 classes, and having consent for 

participation. The non-entry criteria were the ones who had 

any diagnosed cardiac or liver diseases, fever, crackle or 

bronchi when hearing the lungs, intubation, or were using 

other anesthetics or sedative drugs before the 

bronchoscopy. The exclusion criteria were lingered 

bronchoscopy beyond 30 minutes, and the occurrence of 

any complications that would lead to discontinuation of 

bronchoscopy. Before the study, all stages of the study and 

their probable complications were explained to all the 

patients and their parents, and they all provided written 

informed consent. The present study was approved by the 

ethics committee of Isfahan University of Medical Sciences 

(Ir.mui.rec.1395.3.505). For the executive stages of the 

study, necessary coordination was made with the 

management of Imam-Hussein hospital and the managers 

of the departments. 

Sampling was conducted using simple sampling method. 

Patients were randomly allocated into three groups of 25. 

The first group received premedication with 2 µg/kg of 

nebulized Dexmedetomidine, the second group received 

premedication with nebulized Lidocaine 1% (4 mg/kg) and 

the third group received premedication with saline 0.9% as 

the control group, half an hour prior to the anesthesia. Then, 

after the injection of 0.1 mg/kg of Midazolam and 1 mg/kg 

of Ketamine, as premedication, the patients were 

transferred to the operating room to perform the fiber-optic 

bronchoscopy. Anesthesia was induced by injecting 2 

mg/kg of Atropine, 2 µg/kg of venous Fentanyl and 2 

mg/kg of Propofol. Anesthesia was maintained using 200 

µg/kg/min of Propofol. Patients’ anesthetic depth was 

evaluated during the bronchoscopy using a bispectral index. 

This was to make sure that the difference in the depth of 

anesthesia would not become a confounding factor for 

comparing the results of other factors, and that results 

would be similar in all groups. Heart rate, mean arterial 

blood pressure and blood oxygen saturation were recorded 

and compared between the three groups before prescribing 

the nebulizer, at the end of the nebulizer’s prescription, 

during the bronchoscopy, and in the recovery room. The 

occurrence of tachycardia, which is defined as the heart rate 

20% higher than the baseline heart rate, and bradycardia, 

which is defined as the heart rate 20% lower than the 

baseline heart rate, were recorded for all three groups. Also 

the occurrence of hypertension, as the mean of blood 

pressure 20% higher than the baseline mean of arterial 

pressure, and hypotension, as the mean of blood pressure 

20% lower than the baseline mean arterial blood pressure, 

were recorded for all groups. The duration of recovery was 

recorded and compared between groups using Modified 

Aldrete Score. The level of satisfaction of the 

bronchoscopist during the bronchoscopy process was 

evaluated on a Likert scale of 1 to 5 and compared between 

the three groups. The level of sedation was recorded and 

compared between groups before the bronchoscopy, during 

the bronchoscopy, and at the arrival to the recovery room 

based on the Ramsay sedation scale. 

Data were analyzed using SPSS 20 (SPSS Inc., Chicago, 

IL., USA). Kolmogorov-Smirnov Z-test was used to 

evaluate the normal distribution of the data and based on 

that, parametric or non-parametric tests were used for the 

analysis of quantitative data. To compare the quantitative 

variables between the three groups, one-way ANOVA and 

Kruskal-Wallis tests were used. To evaluate the relation 

between the quantitative variables Spearman and Pearson 

correlation coefficients were used. The distribution and 

relation between the qualitative variables was evaluated 

using Chi-square test. Data were presented as mean ± 
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standard deviation and number (percent); a P-value of less 

than 0.05 was considered as the significant level. 

Results 

In the present study, 75 children undergoing fiber-optic 

bronchoscopy were enrolled, and divided into three 

groups of 25. The mean age of the patients in the first 

group was 2.16±1.67 years, in the second group 

2.52±1.87 years and in the third group 2.60±1.77 years. 

No significant difference was observed between the three 

groups (P=0.57). In all the three groups, 18 patients (72%) 

were male, which was not statistically significant 

(P>0.05). So, the patients in the present study were similar 

regarding their age and gender and no significant 

difference was observed between the groups regarding 

these variables. No significant difference was observed 

between the three groups regarding the heart rate before 

and after using the nebulizer (P>0.05). A significant 

difference was observed between the three groups 

regarding heart rate at the beginning of the bronchoscopy 

and during the bronchoscopy; meaning that the heart rate 

in the third group was higher than the second group, and 

was higher in the second group compared to the first 

group (P<0.05) (Table 1). No significant difference was 

observed between the three groups regarding the mean 

arterial blood pressure immediately after using the 

nebulizer, at the beginning of the bronchoscopy, and 5 

minutes into the bronchoscopy (P>0.05). However, the 

difference between the three groups regarding the mean 

arterial blood pressure before using the nebulizer, and 10, 

15 and 20 minutes into the bronchoscopy was statistically 

significant. It was higher in the third group compared to 

the second group and higher in the second group 

compared to the first group (P<0.05). Regarding the mean 

of blood oxygen saturation, no significant difference was 

observed between the three groups before using the 

nebulizer, immediately after using the nebulizer, at the 

beginning of the bronchoscopy and 5 minutes into the 

bronchoscopy (P>0.05). However, this difference was 

significant between the groups during the bronchoscopy 

(P<0.05). Other information about the effect nebulizer in 

the three studied groups on patients’ hemodynamic and 

anesthetic factors is shown in Table 1. A significant 

difference was observed between the three groups 

regarding the level of satisfaction of the bronchoscopist 

while performing the fiber-optic bronchoscopy; this level 

was higher in the first group (4.92±0.27) than in the 

second group (4.16±0.62) and was also higher in the 

second group than in the third group (3.68±0.62) 

(P<0.01). Recording the vital signs of the patients in 

recovery showed a significant difference between the 

three groups regarding their mean heart rate at the time of 

arrival to the recovery and while being in the recovery; the 

mean was higher in the third group compared to the 

second group and higher in the second group compared to 

the third group (P<0.05). Results about the mean arterial 

blood pressure and the mean of blood oxygen saturation 

of the patients in the three groups at the time of arrival to 

the recovery and while being in the recovery also showed 

a similar significant difference (P<0.01) (Table 2). No 

complications were observed in the patients of the first 

group; however, in the patients of the second group, 

complications such as tachycardia (12%), hypertension 

(8%), decreased blood oxygen saturation (4%), and 

laryngospasm (4%) were observed. Also in the patients of 

the third group, complications such as bronchospasm 

(8%), repeated coughing (8%), laryngospasm (8%), 

tachycardia (12%), hypertension (12%) and decreased 

blood oxygen saturation (32%) were found. 

 

Table 1. The effect of nebulized Dexmedetomidine, nebulized Lidocaine and normal saline on hemodynamic and anesthetic 

factors before using the nebulizer, after using the nebulizer and during the bronchoscopy 

Hemodynamic and 
anesthetic factors 

Before using 
nebulizer 

After using 
nebulizer 

Beginning of 
bronchoscopy 

5 minutes into 
bronchoscopy 

10 minutes 

into 

bronchoscopy 

15 minutes 

into 

bronchoscopy 

20 minutes 

into 

bronchoscopy 

Heart 

rate 

First 

group 
130.76 ± 7.25 124.64 ± 6.40 122.56 ± 6.21 120.76 ± 6.59 119.36 ± 7 118.46 ± 7.01 117.48 ± 7.22 

Second 

group 
127.95 ± 6.57 126.86 ± 6.26 125.52 ± 5.46 128.34 ± 8.32 130.60 ± 9.95 129.82 ± 11.01 130.17 ± 11.13 

Third 
group 

126.96 ± 5.36 126.44 ± 4.80 129.08 ± 7.96 132.32 ± 8.20 133.24 ± 8.82 134.1 ± 8.70 133.92 ± 8.25 

P-value 0.12 0.32 0.04 < 0.01 < 0.01 < 0.01 < 0.01 

Mean 

arterial 

blood 

pressure 

First 
group 

65.68 ± 10.85 60.16 ± 4.27 59.64 ± 3.95 59.12 ± 3.71 58.48 ± 3.50 57.88 ± 3.43 57.84 ± 3.35 

Second 

group 
61.91 ± 5.60 61.21 ± 5.60 61.52 ± 5.03 60.86 ± 5.84 62.73 ± 5.28 62.82 ± 5.33 63.34 ± 5.49 

Third 

group 
60.56 ± 4.77 60.44 ± 4.47 61.44 ± 4.98 60.76 ± 5.30 64.24 ± 5.69 64.20 ± 5.57 64.08 ± 5.61 

P-value 0.04 0.88 0.36 0.06 < 0.01 < 0.01 < 0.01 

Blood 

oxygen 

saturation 

First 

group 
97.16 ± 2.23 97.24 ± 2.08 97.28 ± 2.18 97.16 ± 2.46 97.12 ± 2.57 97.20 ± 2.72 97.32 ± 2.54 

Second 
group 

97.56 ± 1.64 97.73 ± 1.68 97.73 ± 1.68 97.34 ± 2.18 97.26 ± 2.52 97.21 ± 2.96 97.17 ± 3 

Third 

group 
97.04 ± 1.74 97.20 ± 1.65 96.48 ± 3.70 94.64 ± 5.31 93.32 ± 6.56 92.72 ± 6.99 93.12 ± 6.57 

P-value 0.55 0.46 0.39 0.07 0.04 0.01 0.04 
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Hemodynamic and 

anesthetic factors 

Before using 

nebulizer 

After using 

nebulizer 

Beginning of 

bronchoscopy 

5 minutes into 

bronchoscopy 

10 minutes 
into 

bronchoscopy 

15 minutes 
into 

bronchoscopy 

20 minutes 
into 

bronchoscopy 

Sedation 
score 

First 

group 
1.94 ± 0.22 2.12 ± 0.60 5.16 ± 0.62 5.20 ± 0.40 5.20 ± 0.40 5.24 ± 0.43 5 ± 0.50 

Second 
group 

1.92 ± 0.27 1.91 ± 0.28 5.08 ± 0.51 5.04 ± 0.63 4.69 ± 0.63 4.60 ± 0.65 4.56 ± 0.58 

Third 

group 
1.94 ± 0.22 1.92 ± 0.27 4.76 ± 0.72 4.48 ± 0.65 4.36 ± 0.86 4.40 ± 0.91 4.40 ± 0.86 

P-value 0.35 0.11 0.08 < 0.01 < 0.01 < 0.01 0.01 

Bispectra

l index 

First 

group 
100 100 64.84 ± 6.29 63.72 ± 4.75 63.16 ± 4.88 62.32 ± 4.63 62.84 ± 3.88 

Second 

group 
100 100 68.08 ± 4.85 67.39 ± 4.96 68.21 ± 4.49 68.91 ± 3.82 69.65 ± 3.51 

Third 
group 

100 100 66.96 ± 3.84 67.96 ± 3.71 68.72 ± 4.18 68.84 ± 4.67 68.72 ± 5.13 

P-value - - 0.22 0.91 0.40 0.71 0.52 

 

Table 2. The effect of nebulized Dexmedetomidine, nebulized Lidocaine and normal saline on hemodynamic and anesthetic 

factors after performing the fiberoptic bronchoscopy at different times in the recovery 

Hemodynamic and anesthetic factors 
Arrival at the 

recovery 

15 minutes into 

the recovery 

30 minutes into 

the recovery 

45 minutes into 

the recovery 

60 minutes into the 

recovery 

Heart rate 

First group 115.48 ± 8.15 115.60 ± 7.75 117.36 ± 8.61 115.12 ± 7.36 115.08 ± 7.91 

Second group 126.60 ±9.50 125.68 ± 9.02 124.57 ± 7.86 124.36 ± 8.68 125.40 ± 8.37 

Third group 128.28 ± 6.85 127.36 ± 5.57 126.72 ± 5.69 126.08 ± 4.48 125.16 ± 4.66 

P-value < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Mean arterial blood 
pressure 

First group 57.12 ± 3.17 56.68 ± 3.21 54.52 ± 10.75 56.36 ± 3.28 54.40 ± 10.79 

Second group 61.24 ± 4.37 60.64 ± 4.41 60.48 ± 4.50 60.84 ± 4.33 60.44 ± 4.47 

Third group 63.68 ± 8.21 62.92 ± 7.72 62.92 ± 7.95 62.72 ± 8.04 62.40 ± 7.91 

P-value < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Blood oxygen 

saturation 

First group 98.40 ± 1.25 98.56 ± 1.22 98.72 ± 1.06 98.56 ± 1.26 98.60 ± 1.25 

Second group 98 ± 1.58 97.92 ± 1.65 98.12 ± 1.66 98.04 ± 2 98 ± 1.44 

Third group 96.52 ± 2.43 96.64 ± 2.36 96.96 ± 2.20 97.08 ± 2.17 97.20 ± 1.93 

P-value 0.04 0.04 0.04 0.03 0.02 

Sedation score 

First group 3.64 ± 0.7 2.36 ± 0.70 2.20 ± 0.64 2.16 ± 0.62 2.20 ± 0.64 

Second group 3.41 ± 0.65 2.45 ± 0.58 2.12 ± 0.33 1.95 ± 0.20 2.12 ± 0.33 

Third group 3.56 ± 0.50 2.88 ± 0.78 2.16 ± 0.47 1.96 ± 0.20 2.08 ± 0.27 

P-value 0.64 0.01 0.93 0.11 0.69 

n

Discussion 

For the first time, the present study compared the effect 

of premedication with nebulized Lidocaine and nebulized 

Dexmedetomidine on hemodynamic changes and 

respiratory complications in children undergoing fiber-

optic bronchoscopy. Results of the present study showed 

that using nebulized Dexmedetomidine led to a 

significantly lower heart rate at the beginning of the 

bronchoscopy and during the procedure compared to 

nebulized Lidocaine and saline. Similarly, using 

nebulized Dexmedetomidine caused a lower mean arterial 

blood pressure during the bronchoscopy in comparison 

with nebulized Lidocaine and saline. Nebulized 

Dexmedetomidine caused higher level of blood oxygen 

saturation compared to nebulized Lidocaine; which 

probably was due to the suppressive effect of Lidocaine 

on the respiratory system in comparison with 

Dexmedetomidine. Regarding the score of sedation, also, 

the group that received nebulized Dexmedetomidine had 

higher levels of sedation compared to the groups that 

received nebulized Lidocaine and saline. On the other 

hand, the bispectral index, which shows the depth of 

anesthesia and could act as a confounding factor, showed 
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no significant difference between the three groups and at 

different times of measurement. Evaluating the mentioned 

hemodynamic and anesthetic factors at the time of arrival 

to the recovery and at different measurement times during 

the stay in the recovery, showed similar results as the 

results during the bronchoscopy. Regarding the studied 

complications in the present study, using nebulized 

Dexmedetomidine resulted in fewer hemodynamic and 

respiratory complications compared to nebulized 

Lidocaine. Although various guidelines have suggested 

the use of Lidocaine during the procedure of 

bronchoscopy to reduce cough and pain, there are still 

concerns about the side effects of Lidocaine such as 

seizure, exacerbation of infectious diseases of the 

respiratory system, suppression of the respiratory system 

and decrease in the level of blood oxygen saturation (11). 

No cases of seizure happened in the present study. In 

general, complications were higher in the group receiving 

Lidocaine compared to the Dexmedetomidine and the 

saline group; Lidocaine use and dosage require more 

careful attention in patients undergoing bronchoscopy. Xu 

et al. conducted a study to compare the effect of 

intravenous injection of Lidocaine, Dexmedetomidine, 

and the combination of the two agents on pain relief after 

surgery and the need for anesthetic drugs (12). In their 

study, 240 patients were allocated into four groups of 

receiving normal saline (as the control), receiving 

Lidocaine, receiving Dexmedetomidine, and receiving 

Lidocaine and Dexmedetomidine simultaneously. Results 

of the study showed that using the injectable form of 

Lidocaine along with Dexmedetomidine in comparison 

with the other three groups and also injecting 

Dexmedetomidine in comparison with Lidocaine had 

significantly higher effects on patients’ pain relief and the 

decrease in the need for anesthetic drugs. However, there 

are fundamental difference between the present study and 

the study of Xu et al.; they used the injectable form of 

Lidocaine and Dexmedetomidine, and also their sample 

size was larger than the sample size of the present study. 

Besides comparing the effect of Lidocaine to 

Dexmedetomidine, this drug has also been compared to 

Midazolam, which is one of the most important sedative 

drugs for performing bronchoscopy. In this regard, Liao 

et al. conducted a study to compare the effect of infusion 

of Midazolam with Dexmedetomidine on the 

hemodynamic factors of patients undergoing 

bronchoscopy (13). Results of their study showed that 

using Dexmedetomidine had sedative effects similar to 

Midazolam, however with less respiratory complications 

and higher levels of blood oxygen saturation. Also, 

similar to the results of the present study, the group that 

received Dexmedetomidine had lower levels of arterial 

blood pressure and heart rate. However, their study also 

had a major difference with the present study in using the 

injectable form of Dexmedetomidine instead of its 

nebulized form. Although, so far, no studies have been 

performed to compare the effect of nebulized 

Dexmedetomidine and nebulized Lidocaine, studies that 

have compared the topical or injectable forms of these two 

drugs have shown that simultaneous use of these two 

drugs had more effect in pain relief and increasing 

anesthesia compared to using each one alone (12, 14, 15). 

 Limitation: One of the limitations of the present study 

was lack of evaluating the effect of simultaneous 

nebulized Dexmedetomidine and Lidocaine on patients 

undergoing bronchoscopy. Also, another limitation of the 

present study was the lack of comparison between topical 

and injectable forms of Dexmedetomidine and Lidocaine 

with their nebulized forms. Therefore, it is recommended 

that future studies be conducted with larger sample sizes 

to evaluate the efficacy of nebulized Dexmedetomidine 

compared to its topical and injectable forms and also 

topical and injectable forms of Lidocaine on patients 

undergoing bronchoscopy. 

Conclusion  

In conclusion, results of the present study showed that 

using nebulized Dexmedetomidine, in comparison with 

using nebulized Lidocaine, had better effects on the 

sedation level, and hemodynamic and anesthetic factors 

of children undergoing bronchoscopy. Also using 

nebulized Dexmedetomidine is associated with fewer 

respiratory and hemodynamic complications in 

comparison with nebulized Lidocaine. However, 

performing further studies with larger sample sizes to 

compare the effect of different doses and forms of 

Dexmedetomidine on children undergoing bronchoscopy 

is recommended to approve the results of the present 

study. 
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