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Abstract: Introduction: Bronchoscopy is one of the essential methods for diagnosing lung
diseases that is associated with many different uncomfortable complications for patients.
The aim of this study was to compare fiberoptic bronchoscopy with midazolam-based
anesthesia and lidocaine-based anesthesia.
Materials and Methods: The present study is a double-blind clinical trial study that was
performed on patients who underwent bronchoscopy from 2017to 2018. Midazolam-based
anesthesia was compared with lidocaine-based anesthesia, and then the data were analyzed
using SPSS software version 21.
Results: 140 patients were studied (mean age total 61.4 years) and among them 52.14%
were male and 47.86% were female. Half of the Individuals received midazolam and half
of them received lidocaine. The use of lidocaine has been much more satisfactory for
physicians and patients, in comparison with midazolam. Complications of bronchoscopy
(nausea, decreased arterial blood oxygen saturation, sore throat, cough, and need for
intubation) and the duration of bronchoscopy were lower in those who received lidocaine
than in those who received midazolam.
Conclusion: The use of lidocaine in bronchoscopy reduced complications such as nausea,
sore throat, cough, intubation, duration of bronchoscopy, and decreased arterial blood
oxygen saturation, and was associated with increased patient and physician satisfaction.
Lidocaine can be an appropriate alternative medicine for use in bronchoscopy.
Keywords: Bronchoscopy, Midazolam, Lidocaine, Anesthesia.
1. INTRODUCTION
Bronchoscopy is one of the useful methods for diagnosing lung diseases, which is performed
under different levels of anesthesia [1, 2]. Although bronchoscopy is generally a short
procedure, it is inherently uncomfortable for patients and the use of sedation and local
anesthesia during this procedure is recommended [3]. Bronchoscopy may be associated with
complications such as intrabronchial hemorrhage, bronchospasm, and pneumothorax, or
fever, sore throat, and cough [2]. Complications have made physician and patient satisfaction
as important issue in performing an ideal bronchoscopy [4]. For this purpose, various
methods of anesthesia, including general anesthesia, local anesthesia, and MAC (conscious
sedation), have been used [5]. Various drugs such as midazolam, intravenous anesthetics
(propofol-etomidate), different opioids, and inhaled anesthetics (isoflurane and desflurane) or
a mixture of them have been used for fiberoptic bronchoscopy [6]. Inhaled anesthetics have
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side effects such as air pollution and the use of a mixture or combination of them can lead to
severe respiratory depression [4, 7].Sedatives reduce anxiety and pain and cause anterograde
amnesia. Among the agents used for local anesthesia, lidocaine is the most widely used
medication due to its safety and favorable pharmacokinetic properties [8]. Lidocaine is
available in various formulations and can be delivered to the respiratory tract using various
modes (spray, nebulization, trachea injection, bronchoscopic injection, etc.); In general,
several articles have reported the effectiveness of lidocaine in bronchoscopy at different
levels [9-13]. On the other hand, midazolam has also shown effective results in reducing side
effects [14].
Recognizing the effectiveness of anesthetic drugs can be effective in reducing complications
and increasing patient satisfaction. Numerous studies have compared the differences between
methods and drugs used in anesthesia for bronchoscopy, and among them, different results
have been reported about the superiority and side effects of each method and medication [15,
16].
The use of new drugs or new drug combinations, which have minimal hemodynamic and
respiratory complications and simultaneously lead to the greatest satisfaction of the physician
and patient, appears to be very necessary. Therefore, the present study compares a common
method of anesthesia in bronchoscopy, namely midazolam-based anesthesia, and a new
method of anesthesia, which is lidocaine-based anesthesia, and also, tries to select the most
appropriate method for fiberoptic bronchoscopy.
2. MATERIALS AND METHODS
Study Design
This clinical trial study was performed on patients who were candidates for elective
fiberoptic bronchoscopy who referred to the pulmonary clinic of Imam Reza Hospital in 2017
and 2018. Patients who met the inclusion criteria and consciously signed the written consent
form to participate in the research project were included in the study. The present study has
been approved by the ethics committee of the Army University of Medical Sciences with the
ID of IR.AJAUMS.REC.1398.022 and the test code of IRCT20110103005536N8.
Inclusion and Exclusion Criteria
Inclusion criteria were male and female patients aged 18 to 80 years and with ASA I-II
scores, who have referred for fiberoptic bronchoscopy under general anesthesia since the plan
was approved and entered the study with satisfaction. Exclusion criteria were people with a
history of sore throat and lung disease with 90% O2sat (hypoxemia), people with 40%> EF˂,
HR˂50, PB˂90 mmHg hypotension, grade II and III heart conduction blocks, GCS≤ 8,
patients with carotid sinus syndrome, MI or angina pectoris, hepatic and renal failure,
pregnant or lactating women, and people with a long history of taking antipsychotic or
sedative drugs.
Method
For all patients, after being placed on the operating room bed, complete hemodynamic
monitoring including barometer, pulse oximeter, and EKG was performed and 5 mg/kg of
normal saline was infused as a preloaded fluid. Also, 1 ml (equivalent to 50 micrograms) of
the short-acting intravenous fentanyl was prescribed for all patients.
Patients were divided into two groups (randomly using simple black and white cards),
namely, the midazolam-based group (70 people) and the lidocaine-based group (70 people).In
the midazolam group, 3 mg equivalent to 3 ml of midazolam was injected intravenously, and
the volume was increased to 5 cc by adding 2 cc of distilled water. After the fiberoptic
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bronchoscope entered the patient's mouth and before passing through the vocal cords,
distilled water was poured on the vocal cords by a syringe with a volume of 5 cc (through the
fluid entry spot in the bronchoscope). Then, after passing the bronchoscope through the vocal
cords, a syringe with a volume of 5 cc of distilled water was poured into the patient's trachea
(tracheobronchial tree). In the lidocaine group, a syringe containing 5 cc of lidocaine (100%
lidocaine 2%) was injected intravenously. After the fiberoptic bronchoscope was inserted into
the patient's mouth and before passing through the vocal cords, a syringe with a volume of 5
cc containing lidocaine 2% was poured on the vocal cords (through the entrance of fluid in
the bronchoscope).Then, after passing the bronchoscope through the vocal cords, a syringe
with a volume of 5 cc containing lidocaine 2% was poured into the patient's trachea
(tracheobronchial tree). The two groups were examined in terms of research variables.
Variables and Data Collection
Variables such as age, sex, bronchoscopy complications, type of basic drug, physician
satisfaction, patient satisfaction, and duration of bronchoscopy were examined. The obtained
information was collected and recorded in a checklist that included all the variables required
for the study. The satisfaction of physician and patient was measured by a 5-point scale (no,
probably no, not sure, probably yes, definitely). In order to measure patient satisfaction, the
tools of patients undergoing bronchoscopy, which had been used in previous studies, were
used [17]. It should be noted that during the study, the patients and the data collector did not
have any information about the distribution of samples. Lastly, the obtained data were
statistically analyzed.
Data Analysis
Frequency and percentage were used to express qualitative variables. Chi-square and MannWhitney U tests were used to evaluate the variables. SPSS-v21 software was used for
analysis and P<0.05 was considered significant.
3. RESULTS
The study population included 140 people, of which 52.14% were male and 47.86% were
female. The mean age was 61.48 years in the midazolam group and 61.32 years in the
lidocaine group. The mean age of the total patients was 61.40 with a standard deviation of
9.28. Half of the patients received lidocaine for anesthesia and the other half received
midazolam.
Table 1: Frequency Distribution of Patients' Gender and Age

Age

Mean

Standard deviation

61.40

9.28

Gender Percentage

Frequency

Male

52.14

73

Female

47.86

67

Total

100

140

Decreased arterial blood oxygen saturation was seen in 46 cases, of which 35 were in the
midazolam group and 11 were in the lidocaine group; the two groups were significantly
different in terms of arterial blood oxygen saturation. The total number of patients with
nausea was 33, of which 22 were in the midazolam group and 11 in the lidocaine group; the
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two groups were significantly different in terms of nausea. In total, 33 patients had sore
throat, of which 24 were related to the midazolam group and 9 were related to the lidocaine
group; the two groups were significantly different in terms of sore throat. The total number of
patients with cough was 33 cases, of which 24 received midazolam and 9 of them received
lidocaine; the two groups were significantly different in terms of cough. The need for
intubation was seen in a total of 9 cases, all of which were in the midazolam group, and none
of the people who used lidocaine needed intubation. The two groups were significantly
different in terms of intubation (Table 2).
Table 2: Frequency of Bronchoscopy Complications based on the Type of Received Anesthetic

Type of received anesthetic Total

Decreased arterial
blood oxygen
saturation

Nausea
Sore throat

Cough

Need for intubation

Lidocaine

Midazolam

Yes

11

35

46

No

59

35

94

Total

70

70

140

Have

11

22

33

Have not

59

48

107

Total

70

70

140

Have

9

24

33

Have not

61

46

107

Total

70

70

140

Have

9

24

33

Have not

61

46

107

Total

70

70

140

Have

0

9

9

Have not

70

61

131

Total

70

70

140

P value

0.017

0.028

0.043

0.043

<0.0001

According to Figure 1, the physician's satisfaction with lidocaine was high and moderate and
the satisfaction with midazolam was low and moderate. In total, 48 people expressed high
satisfaction and 22 people expressed moderate satisfaction, among the physicians who used
lidocaine as an anesthetic. There was a significant difference between the two groups of
physicians in terms of the rate of satisfaction (p <0.0001). Patients' satisfaction with lidocaine
was high in 33 cases, moderate in 29 cases, and low in 3 cases, and satisfaction with
midazolam was low in 42 cases, moderate in 27 cases, and high in only 1 case. There was a
significant difference between the two groups of patients in terms of the rate of satisfaction (p
<0.0001).
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Figure 1: The Rate of Satisfaction for Physicians and Patients based on the Type of Received
Anesthetic
The duration of bronchoscopy in patients who received lidocaine was shorter than in those
who received midazolam so that bronchoscopy lasted 15 minutes in 42 of the 70 people who
received lidocaine. According to Table 3, the two groups were significantly different in terms
of time spent (p <0.0001).
Table 3: Duration of Bronchoscopy based on the Type of Received Anesthetic

Duration of
bronchoscopy

15 minutes
15-20 minutes
More than 20
minutes
Total

Type of received
anesthetic
Lidocaine Midazolam
42
8
26
34
2
28
70

70

Frequency

P value

50
60
30

<0.0001

140

4. DISCUSSION
The present study showed that the use of lidocaine in bronchoscopy reduced nausea, sore
throat, cough, intubation, duration of bronchoscopy, and hypoxemia, and increased patient
and physician satisfaction, and had a significant difference compared to midazolam. Similar
studies have shown that the use of an appropriate percentage of lidocaine in bronchoscopy
reduces pain, reduces the need for intubation, reduces the duration of bronchoscopy, reduces
hypoxemia, and increases patient satisfaction [12, 18, 19].In this regard, Sorasitrungsakun et
al. compared the effect of lidocaine 2% solution and lidocaine 2% viscous on improving
discomfort and satisfaction in patients undergoing bronchoscopy and showed that lidocaine
2% solution had well results [20]. Madan et al. found that the addition of a percentage of
lidocaine was effective in increasing patient satisfaction [19].Studies by Gu et al. In 2019
have shown that inhalation of dexmedetomidine-lidocaine is effective in reducing
complications of bronchoscopy [18]. Findings of a study by Dreher in 2016 showed that
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injection of lidocaine could be a safe method that is effective in reducing complications and
increasing patient satisfaction [21].Regarding the effectiveness of midazolam, in a study
conducted by Marco Contoli et al. in 2013, it was found that administration of midazolam at a
dose of 0.7 mg/kg in patients undergoing bronchoscopy, increases tolerance and satisfaction
of patients without inducing side effects [14]; however, in our study, the effectiveness of
lidocaine was higher.
To date, no study was conducted on the comparison of lidocaine and midazolam in fiberoptic
bronchoscopy, but similar studies have examined midazolam administration in different
cases. In a study by Yang Gao et al., It was found that although dexmedetomidine alone is
suitable for inducing anesthesia and maintaining its continuity in patients undergoing
bronchoscopy, its administration in combination with midazolam has reduced side effects,
increased the satisfaction of physician, and facilitated patient recovery [22].In another study,
it was found that intravenous administration of Dexmedetomidine at a dose of 1
microgram/kg, ten minutes before bronchoscopy, resulted in greater patient satisfaction and
better tolerance than intravenous administration of midazolam, however, patients using
Dexmedetomidine needed accurate monitoring [15]. In our study, a reduction in side effects
was observed following the use of lidocaine, and it was found that the use of lidocaine leads
to major satisfaction among patients and physicians compared to midazolam; but the findings
show that combining lidocaine with midazolam can achieve better results. In 2020, Koulelidis
et al. performed a study on the comparison of the lidocaine method with lidocaine +
midazolam. In the lidocaine + midazolam group, significant differences in pain reduction
were observed; they stated that the use of midazolam with lidocaine reduced respiratory side
effects and improved patient satisfaction in this group. In a study conducted by Xiujing Dang
et al. in 2017, it was found that co-administration of dexmedetomidine and sufentanil, in
addition to shortening the duration of anesthesia, decreased the patient's movements during
the procedure and reduced the occurrence of tachycardia during and after the procedure. In
this method, the hemodynamic profile of the patients was more stable and the need for
complementary sedatives was also reduced; whereas, in our study, the use of lidocaine
showed similar properties to concomitant administration of dexmedetomidine and sufentanil,
therefore, lidocaine can be used as an alternative to the above-mentioned combination, due to
its availability, fewer complications, and ease of use [23]. In general, topical administration
of lidocaine during bronchoscopy is widely used and is recommended according to current
guidelines [2, 4, 24]. However, there are still some concerns about the use of lidocaine,
considering its side effects such as cardiac arrhythmia, seizures, or impaired pulmonary
function [25-27]; accordingly, it is important to pay attention to the doses of lidocaine; also,
other findings indicate that the use of nebulizers can be effective in reducing the dose and
increasing the efficacy of the drug [28, 29]
In 2017, a study by Toblas Muller et al., which examined the combination of fentanylpropofol and midazolam in candidate patients for flexible bronchoscopy, found that induction
of triple anesthesia (a combination of three drugs; Fentanyl-propofol and midazolam) have
been shown to be completely safe in performing flexible bronchoscopy and was associated
with reducing the dose of prescribed sedatives [30];In the present study, lidocaine alone has
the properties of inducing triple anesthesia, so the use of this drug can be preferred to the
mentioned combination.
The British thoracic society has recommended protocols to reduce complications and increase
patients' comfort [2]. Numerous studies have evaluated appropriate anesthesia methods for
bronchoscopy and suggested the use of different anesthetic drugs, and all of them have shown
different levels of satisfaction, however, a standard protocol that can provide a 100% rate of
satisfaction for physicians and patients has not been presented so far [29, 31-34].
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In summary, the findings of the present study showed that the use of lidocaine induced a
higher rate of satisfaction for physicians and patients compared to the use of midazolam.
Also, the complications of bronchoscopy (nausea, decreased arterial oxygen saturation, sore
throat, cough, and need for intubation) were lower during bronchoscopy in the lidocaine
group.
One of the limitations of the present research was the lack of cooperation between patients
and staff to follow up and examine patients, which was removed with the necessary
coordination. One of the strengths of the present study was the appropriate sample size,
which was effective in the accuracy of the results and another outcome of this study was that
the information needed for future research projects as well as the necessary evidence for
choosing a more appropriate method of anesthesia in bronchoscopy was provided, especially
in people with debilitating diseases.
5. CONCLUSION
Decreased need for intubation, reduced duration of bronchoscopy, reduced hypoxemia, and
increased satisfaction, as well as fewer side effects in the lidocaine-based group, indicated
that lidocaine was more effective than midazolam; according to this finding, it can be
concluded that lidocaine is a suitable alternative drug for use in bronchoscopy. Also,
conduction of similar research on a larger scale and examination of these cases in other age
groups is recommended.
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