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ABSTRACT 

Background: Airway management is a routine part of any type of anesthesia; 

therefore, the present study was designed to compare the effect of transtracheal 

dexmedetomidine and transtracheal lidocaine in patients undergoing bronchoalveolar 

lavage and other adverse events. 

Methods: Individuals aged 18 to 65 years that were candidates for bronchoalveolar 

lavage in three groups were included in the study. All three groups of patients 

underwent a standard treatment with the same anesthesia method with the same 

treatment group. Patients were administered lidocaine (4 cc 2% lidocaine), 

dexmedetomidine (0.5 g/kgµ dexmedetomidine), and lidocaine + dexmedetomidine 

(4 cc 2% lidocaine + 0.5 g/kgµ dexmedetomidine) groups. 

Results: A total 150 patients with a mean age of 57.2±16.32 were evaluated in three 

equal groups. The clinical status of the patients showed that the patients in the 

combined use of dexmedetomidine and lidocaine group underwent sedation 

significantly more than the other two groups. The incidence of cough in 

dexmedetomidine and lidocaine group of patients was significantly lower than in the 

other groups. 

Conclusion: The simultaneous use of transtracheal lidocaine and dexmedetomidine 

significantly reduces the incidence of cough in patients undergoing bronchoalveolar 

lavage. 
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Introduction 

irway management is a routine part of general 

anesthesia and is associated with airway and 

hemodynamic responses like hypertension, 

tachycardia, dysrhythmias, myocardial ischemia, 

coughing, bronchospasm, postoperative bleeding, and 

raised intracranial pressure [1-4]. Studies have been 

carried out to assess the efficacy of various drugs in 

suppressing tracheal extubation responses [5-7]. 

Dexmedetomidine is a potent, highly selective alpha-2 

adrenoceptor agonist that effectively reduces the airway 

and circulatory response during emergence from general 

anesthesia [8-12]. This medicine plays a significant role 

in reducing the pain and cough response caused by 

tracheal extubation by reducing the activity of the 

sympathetic nervous system and inducing relaxation. In 

addition to dexmedetomidine, lidocaine is known to be 

an effective anesthetic in suppressing the cough response 

after awakening from anesthesia. Lidocaine can be used 

as an aerosol, intratracheal, intravenous (IV) injection, 

and endotracheal cuff inflation to relieve responses after 

tracheal extubation. Sun et al. [9] conducted a meta-

analysis to evaluate the efficacy and safety of intravenous 

lidocaine for suppression of the cough response after 

opioid administration. They found that the minimum 

optimal dose was 0.5 mg/kg. In addition, another meta-

analysis confirmed the role of intravenous lidocaine in 

suppressing the cough response induced by opioid 

administration and cough after tracheal extubation in 

different age groups [6]. 

Recently, Fan et al. [10] compared the sedative effects 

of intravenous remifentanil and dexmedetomidine in a 

study and found that these drugs did not have a different 

sedative effect on cough severity after extubation. 

Despite the sedative effect and reduced post-recovery 

response of lidocaine and dexmedetomidine [13-24], the 

difference in efficacy of these drugs in reducing cough 

after recovery from anesthesia has not yet been 

confirmed. 

We hypothesized that transtracheal dexmedetomidine 

could have similar positive effects as its infusion 

conditions. Therefore, the present study was designed to 

compare the effect of transtracheal dexmedetomidine and 

transtracheal lidocaine in patients undergoing 

bronchoalveolar lavage and other adverse events. 

Methods 

Patient collection and ethical considerations 

The present study was conducted as a randomized 

clinical trial (RCT CODE) with the approval of the Ethics 

Committee in Biomedical Research of Shahid Beheshti 

University of Medical Sciences 

(IR.SBMU.RETECH.REC.1403.078) at Masih 

Daneshvari Hospital.  

A total of 66 patients who underwent bronchoalveolar 

lavage were randomly divided into three groups: 

dexmedetomidine, lidocaine, and dexmedetomidine + 

lidocaine (Figure 1). 

For this purpose, individuals aged 18 to 65 years and of 

both sexes who were candidates for bronchoalveolar 

lavage at Masih Daneshvari Hospital, Shahid Beheshti 

University of Medical Sciences, Tehran, were included in 

the study. After evaluating the available records and 

documents and taking a history and examination at the 

preoperative anesthesia visit, individuals who met the 

exclusion criteria (history of allergy to anesthetic drugs, 

history of drug or illicit drug abuse, participant 

dissatisfaction at any stage of the study, BP < 90, HR < 

50, conduction block in ECG) were excluded from the 

study. 

Demographic and laboratory information before the 

operation was recorded in the data collection form. All 

three groups of patients underwent a standard treatment 

with the same anesthesia method (1 mg midazolam + 50 

μg fentanyl) with the same treatment group.  

At this stage, patients were administered lidocaine (4 cc 

2% lidocaine), dexmedetomidine (0.5 g/kgµ 

dexmedetomidine), and lidocaine + dexmedetomidine (4 

cc 2% lidocaine + 0.5 g/kgµ dexmedetomidine) groups. 

The results from the patients were collected at different 

time intervals, and the results were analyzed. 

Statistical analysis 

All quantitative variables were expressed as mean and 

standard deviation, and qualitative variables were 

expressed as number (percentage). The Kolmogorov– 

Smirnov test, box diagrams, and the probability of normal 

evaluated the normality of quantitative variables. 

Student’s t-test and the Mann–Whitney nonparametric 

test were used to compare quantitative variables between 

the two groups. All statistical tests were performed in two 

domains with a significance level of 5% and will be used 

to analyze SPSS 21 software (IBM SPSS Statistics for 

Windows, Armonk, NY: IBM Corp). 

Results 

In this randomized clinical trial, 150 patients with a 

mean age of 57.2±16.32 were evaluated in three equal 

groups. Based on the results in (Table 1), no significant 

differences were observed between the demographic 

indicators of the patients in the three groups p>0.05.  

Examination of the hemodynamic status of the patients 

studied did not show any significant differences between 

the evaluated indicators in the patients of the three groups 

(p>0.05) (Table 2).  

The clinical status of the patients showed that the 

patients in the combined use of dexmedetomidine and 

A 
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lidocaine group underwent sedation significantly more 

than the other two groups. However, according to the 

results of (Table 3), the incidence of cough in this group 

of patients was significantly lower than in the other 

groups. An examination of patient satisfaction in 

different groups shows that the level of satisfaction in the 

group using a combination of dexmedetomidine and 

lidocaine was higher than in the other groups (Figure 2). 

 

Figure 1- Flowchart of patients participating in the study 

Table 1- Demographic information of patients in the study, divided into groups studied. 
 

Dex Group 

(Mean± S.D) 

Lido Group 

(Mean± S.D) 

Dex+Lido Group 

(Mean± S.D) 

P 

value 

Age (year) 57.14±14.535 59.64±16.718 54.82±17.625 0.361 

Gender (MALE) 13 (59.09%) 13(59.09%) 11 (50.0%) 0.513 

Weight (kg) 69.32±10.422 69.50±7.999 69.36±16.022 0.227 

Height (cm) 167.00±7.044 168.45±5.902 165.68±7.656 0.304 

BMI (kg/m2) 24.93±2.21 24.64±2.67 25.5±2.96 0.181 

Underlying disease 

(n (%)) 

Asthma  16(32.00%) 11(22.00%) 18(22.00%) - 

HTN 23 (46.00%) 18 (36.00%) 32 (64.00%) 

DM 7 (14.00%) 11(22.00%) 14 (28.00%) 

IHD 4 (8.00%) 0(0.00%) 7(14.00%) 

Table 2- Comparative study of hemodynamic indicators of patients in the study, divided into groups. 
 

Dex Group Mean± S.D Lido Group Mean± S.D Dex+Lido Group Mean± S.D P value 

time p 17.50±6.857 14.32±5.186 18.10±8.136 0.064 

MAP1 102.32±8.515 96.73±7.542 104.05±10.366 0.058 

MAP2 105.95±6.708 105.59±6.688 101.19±10.458 0.097 

HR 92.50±13.862 84.68±7.810 92.33±14.182 0.066 

HR2 87.32±11.741 99.27±9.458 86.71±11.675 0.54 



4 Daneshmand et al.: Comparison of Transtracheal Dexmedetomidine with Transtracheal Lidocaine 

Spo21 94.86±3.771 93.14±3.091 94.95±3.840 0.116 

spo22  94.27±2.914 92.41±2.702 92.95±3.801 0.109 

timeR 24.64±8.867 25.77±7.451 26.43±14.675 0.096 

Table 3- Comparative study of clinical indicators of patients in the study by groups studied. 
 

Dex Group Lido Group Dex+Lido Group P value 

sedation 2 (9.09%) 4(18.18%) 6 (27.27%) 0.042 

Cough 1 8 (36.36%) 4 (18.18%) 5(22.72%) 0.002 

2 9 (40.90%) 11 (50.00%) 1 (4.54%) 

3 5(22.72%) 7 (31.81%) 0 (0.00%) 

Sore throat 3 (13.63%) 0 (0.00%) 1(4.54%) 0.103 

Consent  14 (63.63%) 13 (59.09%) 17 (77.27%) 0.110 

 

Figure 2- An examination of patient satisfaction in the different study groups 

Discussion 

Based on the results of the present study, the 

simultaneous use of lidocaine and transtracheal 

dexmedetomidine significantly reduces the incidence of 

cough in patients undergoing bronchoalveolar lavage.  

The exact mechanism of cough is unknown, but the 

proposed mechanism is the excitation of sensory C-fibres 

and secondary neuroplasticity [25]. The mechanism for 

cough suppression with lidocaine is yet to be completely 

understood. Still, various mechanisms to explain the 

cough suppression by lidocaine include desensitizing 

peripheral cough receptor suppression of sensory C-

fibers and reducing the release of neuropeptides [25-27]. 

Given the half-life of lidocaine (approximately 2 hours), 

its inhibitory effect on the cough response can persist 

until the end of the surgical procedure in short-term 

surgeries [28, 29]. Lidocaine is an amide anesthetic that 

plays a significant role in reducing or controlling 

moderate to severe cough after recovery from anesthesia. 

A review by Lam et al. [30], which examined 19 studies, 

showed that in patients undergoing endotracheal 

intubation who were given intracuff lidocaine to relieve 

their cough response, the severity of sore throat and 

cough was significantly lower than in the control group. 

In line with this study, the results of Tung et al. [31] 

showed that the use of topical and intracuff lidocaine 

significantly reduced the incidence and severity of cough 

after recovery from anesthesia compared with placebo. 

However, some studies have reported minor side effects 

such as delayed return to consciousness in patients using 

this drug [32, 33]. However, in studies that used the 

recommended dose of lidocaine (1 to 2 mg per kilogram), 

no significant side effects were observed [34]. The 

sedative effect of dexmedetomidine has been confirmed 

in various studies and its role in reducing inflammation, 

relieving pain, and improving sleep in surgical patients 

has been identified [35, 36]. Miao et al. [37], in a meta-

analysis of 9 studies, confirmed the successful 

performance of this drug in improving postoperative 

nausea and vomiting and increasing the quality of 

recovery. In addition, Wang et al. [38], by examining the 

appropriate dose of dexmedetomidine, showed that the 

use of doses of 0.5 and 0.6 μg per kg can improve the 

cough response and sleep quality of patients. However, 

these researchers also reported a delay in extubation of 

this group of patients compared to the control group 

(administered saline) in patients undergoing 

endovascular interventions. A study of the efficacy of 

dexmedetomidine in patients undergoing non-cardiac 

surgery has shown that its use significantly improves 

postoperative sleep disorders [39]. Dexmedetomidine can 

also be used as an adjunct to other anesthetic agents [40]. 

Yang et al. [41] in a meta-analysis showed that 

dexmedetomidine administration can play a significant 

role in reducing patient disorders during recovery from 

anesthesia and significantly reduce patient restlessness 

and agitation. Despite the positive effect of 

dexmedetomidine in relieving pain and improving the 

recovery process of patients undergoing surgery, the 

recovery time and tracheal extubation were longer 

compared to the control group administered saline. 

Another side effect reported in some studies for 
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dexmedetomidine is a decrease in the patient's level of 

consciousness and drowsiness. The study by Kim et al. 

[42] showed that the use of this drug caused a decrease in 

the level of consciousness of patients compared to the 

control group. However, in the study by Aouad et al. [35], 

no difference was observed in the level of consciousness 

and drowsiness of patients receiving dexmedetomidine 

compared to other patients. So far, few studies have 

investigated the side effects of these drugs and the 

performance of hemodynamic indices. Therefore, it is 

difficult to investigate the basic mechanisms involved in 

the occurrence of these side effects. The role of 

dexmedetomidine in inhibiting the sympathetic nervous 

system (SNS) and improving tachycardia and reducing 

blood pressure in patients undergoing extubation has 

been previously confirmed [43-44]. Aouad et al. [35], 

while confirming the performance of dexmedetomidine 

at an optimal dose of 1 μg/kg in improving the quality of 

recovery after anesthesia, showed that this drug can 

significantly reduce the severity of cough and 

restlessness in patients. These researchers also showed 

that dexmedetomidine reduces blood pressure in patients 

undergoing general anesthesia. In this regard, Jessen 

Lundorf et al. [45] reviewed 7 clinical trials and showed 

that dexmedetomidine can cause a decrease in blood 

pressure in patients undergoing abdominal surgery. 

Demiri et al. [46] also confirmed the effectiveness of this 

drug in reducing heart rate and blood pressure in a 

systematic review. 

Conclusion 

The combination of transtracheal lidocaine and 

dexmedetomidine reduces cough reflex in patients 

undergoing bronchoscopy and bronchoalveolar lavage 

without causing adverse hemodynamic effects. However, 

due to the limited sample size, further studies could be 

beneficial. 
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