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Abstract
This study explores the applicability of general anesthesia with a laryngeal mask airway
in painless bronchoscopy and its impact on the sense of comfort and satisfaction. Using
the random number table method, we divided 101 elderly patients with respiratory
disease who underwent bronchoscopy into two groups, with one group receiving
intravenous general anesthesia (IVGA) and the other group receiving laryngeal mask
airway general anesthesia (LMAGA). Their vital signs, including heart rate (HR),
mean arterial pressure (MAP) and oxygen saturation (SpO2), were compared and we
also examined their perioperative adverse effects and assessed the sense of comfort
and satisfaction. There were no significant differences in vital signs, including HR,
MAP and SpO2, between the two groups before anesthesia (T0). However, at T1

and T2, the HR of patients in the LMAGA group was significantly lower than that
of the IVGA group. Additionally, the MAP and SpO2 levels in the LMAGA group
were significantly higher than those in the IVGA group. The LMAGA group also
demonstrated significantly shorter surgical duration and faster recovery from anesthesia
than the IVGA group. Furthermore, the LMAGA group exhibited a significantly lower
incidence of adverse effects and a notable increase in comfort and satisfaction compared
to the IVGA group. LMAGA demonstrates a significant anesthetic effect in painless
bronchoscopy, effectively improving the patient’s vital signs, reducing the duration of
the operation and anesthetic recovery time, lowering the occurrence of perioperative
adverse reactions, and enhancing the overall sense of comfort and satisfaction.
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1. Introduction

The elderly population is at a higher risk of respiratory diseases
due to factors such as the gradual atrophy of respiratory mu-
cosa, decreased secretion function and overall decline in bodily
functions. Respiratory diseases are among the leading causes
of mortality among the elderly [1, 2]. Fiberoptic bronchoscopy
is an important diagnostic and therapeutic procedure for res-
piratory diseases, known for its high specificity, sensitivity,
simplicity and safety [3, 4]. However, being an invasive
procedure, fiberoptic bronchoscopy can lead to adverse re-
actions such as pharyngeal discomfort, choking, coughing,
nausea and vomiting, which can be life-threatening in severe
cases [5, 6]. Conscious patients during the procedure often
exhibit fear and resistance towards fiberoptic bronchoscopy,
resulting in situations such as breath-holding and asphyxia-
tion, leading to interruptions in the examination process and
hindering the diagnosis and treatment of the disease [7, 8].
To address this issue, anesthesia is commonly used during the

procedure. In recent years, painless intravenous anesthesia for
fiberoptic bronchoscopy has been widely adopted in clinical
practice, effectively alleviating patients’ stress response and
anxiety and improving the diagnosis and treatment process
[9]. However, since painless intravenous anesthesia shares
the same airway with fiberoptic bronchoscopy, precise control
of anesthetic agent dosage during the examination becomes
challenging, potentially leading to respiratory depression and
in severe cases, hypoxemia [10, 11]. Anesthesia by laryngeal
mask airway has emerged as a significant topic in clinical
research, with numerous studies confirming its use during
fiberoptic bronchoscopy in effectively reducing the occurrence
of hypoxemia, resulting in improved patient satisfaction [12,
13]. Although this technique is gaining maturity in China,
studies on this subject are scarce. Hence, this study aims
to investigate the anesthetic effect of laryngeal mask airway
general anesthesia in painless bronchoscopy.
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2. Materials and methods

2.1 General data
Middle-aged and elderly patients, aged between 43 and 89
years old, with a body mass index (BMI) less than 30 kg/m2

and admitted to our hospital for bronchoscopy were selected.
The elderly patients’ respiratory disease was classified using
the AmericanAssociation of Anesthesiologists (ASA) as either
Grade I (physically healthy, well developed and nourished,
with normal organ functions) or Grade II (with comorbidities
and functional compensation except for surgical diseases).
Grade I and II patients have good anesthesia and surgical
tolerance, with stable anesthesia procedures. The clinical
data of the patients were comprehensive, and they displayed
a high level of cooperation with the medical staff. Exclusion
criteria were applied to patients who met any of the following
conditions: (1) individuals with mental disorders or those
taking relevant medications, (2) patients with severe heart,
liver, kidney or other organ dysfunctions, (3) individuals with
a history of alcohol or drug abuse, and (4) patients with known
allergies to the anesthetic drugs used in the study. A total
of 101 eligible patients were enrolled in the study, with 50
assigned to the intravenous general anesthesia (IVGA) group
and 51 assigned to the laryngeal mask airway general anesthe-
sia (LMAGA) group using the random number table method.
Table 1 presents the general characteristics of all participants.

2.2 Research methodology
All patients followed routine fasting and drinking protocols
before the microscopic examination. Routine monitoring,
including blood pressure, heart rate and oxygen saturation, was
performed after entering the bronchial chamber, and necessary
preparations were made before administering general anes-
thesia. Patients in the routine intravenous general anesthesia
group were given an intravenous infusion of propofol (1–2
mg/kg) (propofol injection, Sichuan Guorui Pharmaceutical
Co., Ltd., Guoyao Zhunzi H20030115 200 mg× 5 doses), fen-
tanyl (1–2µg/kg) (Fentanyl Citrate Injection, YichangHuman-
well Pharmaceutical Co., Ltd., National Pharmaceutical Ap-
proval No. H42022076, 0.1mg× 10 pieces) andmidazolam (3
mg/kg) (Midazolam Injection, Jiangsu Enhua Pharmaceutical
Co., Ltd., National Pharmaceutical Approval No. H19990027,
20 mg × 12 tubes). Once the patients lost consciousness,
they continued to breathe autonomously while receiving con-
tinuous oxygen inhalation through nasal congestion. If their
SpO2 dropped below 90% during this period, the fiberoptic
endoscope was withdrawn to the general branch trachea and
assisted breathing was promptly provided. The examination
was performed only when SpO2 was higher than 90%. Pa-
tients in the LMA general anesthesia group laid flat and were
given an intravenous drip comprising propofol (1~2 mg/kg),
sufentanil (1~2 µg/kg) (sufentanil citrate injection, Yichang
Humanwell Pharmaceutical Co., Ltd., GYZZ H20054171, 50
µg× 10 doses of and midazolam (3 mg/kg). Following muscle
relaxation, a suitable laryngeal mask was inserted, and the
anesthetist checked for air leakage and airway pressure. Once
properly positioned, the mask was secured. Throughout the
examination, the patients’ anesthesia was maintained using

intravenous propofol infusion, and the intravenous medication
was discontinued near the end of the procedure. After awak-
ening, the laryngeal mask was removed, and the patients were
sent to the recovery room for monitoring.

2.3 Observational indices
The vital signs of the patients, including heart rate (HR),
mean arterial pressure (MAP) and SpO2, were observed and
documented at three specific time points: before anesthesia
(T0), when the bronchoscope entered the voice portal (T1),
and at the end of the examination (T2). The time required for
awakening and perioperative adverse effects (intraoperative
choking and coughing, breath-holding, laryngospasm, etc.)
were recorded in both groups. Additionally, a satisfaction
survey was conducted to assess whether the patients had post-
operative recollections of pain as well as to compare the sense
of comfort and overall satisfaction between the two groups.

2.4 Statistics
The raw data were tabulated and analyzed using the statistical
software SPSS 23.0 (SPSS Inc., Chicago, IL, USA). Indepen-
dent sample t-test was used to analyze the quantitative data
(x̄ ± s), and the chi-square test was used for categorical data
(%). Statistical significance was determined for p values less
than 0.05.

3. Results

3.1 Comparison of vital signs in
perioperative patients
As shown in Table 2, the vital signs, including HR (t = 0.803,
p = 0.424), MAP (t = 1.692, p = 0.094) and SpO2 (t = 1.510, p
= 0.134), showed no significant difference between the two
groups at T0 moment. The HR of patients in the LMAGA
group at T1 and T2 was significantly lower than that of the
IVGA group (t = 7.140 for T1, t = 8.149 for T2, p < 0.001
for both), while the MAP (t = 2.359 for T1, t = 2.336 for T2,
p = 0.020 for T1, p = 0.022 for T2) and SpO2 (t = 8.612 for
T1, t = 2.578 for T2, p < 0.001 for T1, p = 0.011 for T2) in
the LMAGA group were significantly higher than those in the
IVGA group.

3.2 Comparison of surgical duration and
time required for anesthetic recovery
between the two groups
As shown in Table 3, the surgical duration and time required for
anesthetic recovery were significantly shorter in the LMAGA
group than in the IVGA group (p < 0.05).

3.3 Comparison of incidence of adverse
effects and sense of comfort and
satisfaction between the two groups
The adverse reactions in the two groups are shown in Ta-
ble 4. The results indicated that the incidence of adverse
effects was significantly higher in the IVGA group than in
the LMAGA group (p < 0.05). Specifically, eight out of
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TABLE 1. Comparison of general data of 101 patients between the two groups.

Variables No. of cases Male-female ratio
(male/female)

Average age (yr) ASA (I/II) BMI (kg/m2) Bronchitis/lung
cancer/tuberculosis

IVGA 50 30/20 66.00 ± 10.26 9/41 23.46 ± 2.50 23/16/11

LMAGA 51 30/21 65.84 ± 9.21 11/40 23.17 ± 2.58 21/14/16

t/χ2 value 0.014 0.081 0.202 0.572 1.140

p value 0.904 0.936 0.653 0.569 0.565

Note: The patients’ general data were comparable and showed no significant difference between the two groups.
IVGA: intravenous general anesthesia; ASA: American Association of Anesthesiologists; BMI: body mass index;
LMAGA: laryngeal mask airway general anesthesia.

TABLE 2. Vital signs in perioperative patients.

Indices Group T0 T1 T2

HR (beats/min)

IVGA 73.56 ± 7.37 90.46 ± 8.50 87.09 ± 8.43

LMAGA 74.93 ± 9.68 78.82 ± 7.88 73.81 ± 7.96

MAP (mmHg)

IVGA 95.57 ± 5.93 83.96 ± 5.65 88.41 ± 3.64

LMAGA 93.47 ± 6.49 86.62 ± 5.67 90.35 ± 4.62

SpO2 (%)

IVGA 97.82 ± 1.19 94.03 ± 2.26 97.32 ± 1.92

LMAGA 97.40 ± 1.59 97.52 ± 1.79 98.18 ± 1.39

HR: heart rate; IVGA: intravenous general anesthesia; LMAGA: laryngeal mask airway general anesthesia; MAP:
mean arterial pressure; SpO2: oxygen saturation.

TABLE 3. Comparison of surgical duration and time required for anesthetic recovery between the two groups.

Group Number of Case Surgical duration Time required for anesthetic recovery

IVGA 50 8.19 ± 0.70 7.87 ± 0.60

LMAGA 51 6.32 ± 0.87 7.02 ± 0.89

t value 11.880 5.597

p value <0.001 <0.001

IVGA: intravenous general anesthesia; LMAGA: laryngeal mask airway general anesthesia.

TABLE 4. Comparison of the incidence of adverse effects between the two groups.

Group Number of
Cases

Intraoperative choking
and coughing

Intraoperative
suffocation

Intraoperative
laryngospasm

Total incidence of
adverse effects

IVGA 50 2 (4.00%) 4 (8.00%) 2 (4.00%) 16.00%

LMAGA 51 0 1 (1.96%) 1 (1.96%) 3.92%

χ2 value 4.129

p value 0.042

IVGA: intravenous general anesthesia; LMAGA: laryngeal mask airway general anesthesia.
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50 patients (16.00%) in the IVGA group experienced adverse
reactions, while only two out of 51 patients (3.92%) in the
LMAGA group experienced adverse effects. Furthermore, all
patients in the LMAGA group reported a sense of comfort and
satisfaction, achieving a rate of 100%, which was significantly
higher than the 82.35% satisfaction rate in the IVGA group (p
< 0.05).

4. Discussion

It is evident that China’s population is experiencing an ag-
ing trend, with a growing proportion of elderly individuals
[14]. As the body functions of the elderly gradually decline
and they are often affected by various chronic cardiovascu-
lar diseases, their tolerance to anesthetic agents diminishes,
making them more susceptible to severe stress reactions that
can endanger their lives. According to incomplete statistics,
2% of surgical deaths among the elderly are associated with
anesthesia [15, 16]. Fiberoptic bronchoscopy is a procedure
used in the clinical treatment of the respiratory system that can
improve the diagnosis and treatment of difficult respiratory dis-
eases and refractory lung conditions, which has demonstrated
considerable potential and promising prospects. Anesthesia
methods for bronchoscopy mainly include local anesthesia,
local anesthesia with sedation and general anesthesia. Local
anesthesia requires patient cooperation, skilled operators and
swift action. However, many patients have fear and anxiety,
potentially related to the pain they might experience, towards
bronchoscopy, leading to hesitancy in undergoing the pro-
cedure. Their inability to cooperate during the examination
results in physical movement and hypoxia, which may sig-
nificantly prolong the examination time [17, 18]. Currently,
intravenous anesthesia is the primary method of anesthesia in
painless fiberoptic bronchoscopy, with propofol and fentanyl
being the commonly used drugs [19]. Propofol is a short-acting
intravenous anesthetic with rapid onset and recovery. It is
considered safe for use in the elderly and children and is widely
used to facilitate bronchial procedures, especially to soften the
bronchus [20, 21]. However, studies have found that propofol
does not possess intrinsic analgesic properties, so it is often
administered in combination with other analgesic medications
in clinical practice [22, 23]. Comparatively, fentanyl is a
potent analgesic that acts rapidly and has minimal impact on
the cardiovascular system. However, in some patients, it can
cause muscle rigidity of the chest wall, potentially affecting
respiratory and oxygenation functions and leading to varying
degrees of hypoxemia. If not administered properly, it can also
induce respiratory depression [24–26]. Nevertheless, when
used in conjunctionwith a low dose ofmidazolam, fentanyl can
effectively address these limitations and is widely employed in
painless fiberoptic bronchoscopy procedures [27].
Laryngeal mask general anesthesia is a method to establish

a secure airway between the mask and the patient’s airway
without causing damage to the trachea or vocal cords. This
technique ensures effective intraoperative ventilation while
exerting minimal impact on the patient’s vital signs, such
as blood pressure and heart rate. The laryngeal mask fea-
tures a central respiratory channel that connects directly to
the laryngeal cavity and extends distally to the ventilator,

therebymaintaining adequate ventilation with a reduced risk of
hypoxia and shorter procedure duration [28]. Related studies
have demonstrated a high success rate (approximately 98%)
and low complication rate associated with the initial placement
of the laryngeal mask. Furthermore, it has been found to
have significant anesthetic efficacy, particularly in patients
with comorbidities such as hypertension and cardiovascular
diseases [29, 30]. In this study, the impact of two anesthesia
methods, IVGA and LMAGA, in regard to patients’ vital
signs, procedure duration, time required for awakening from
anesthesia during fiberoptic bronchoscopy and the incidence
of perioperative adverse effects were investigated, with the ob-
jective to determine the effectiveness of LMAGA in achieving
painless fiberoptic bronchoscopy.
Our results showed no significant differences in the vital

signs, including HR, MAP and SpO2, between the two groups
before anesthesia (T0). At T1 and T2, significant differences
were observed in these indicators. The HR of patients in
the LMAGA group was significantly lower than that of the
IVGA group, while the MAP and SpO2 were significantly
higher in the LMAGA group compared to the IVGA group.
These findings suggest that LMAGA could be more effective
in maintaining stable vital signs during painless fiberoptic
bronchoscopy than IVGA. Additionally, the duration of the
procedure and the time required for awakening from anesthesia
were shorter in the LMAGA group, indicating that patients
in this group resumed spontaneous breathing and awakened
more quickly. The reduced postoperative discomfort could be
attributed to the absence of memory of the entire examination,
as evidenced by the higher levels of comfort and satisfaction
reported by the patients in the LMAGA group. Moreover, the
incidence of adverse reactions during the perioperative period
was significantly lower in the LMAGA group, specifically
regarding intraoperative choking, coughing, breath-holding
and laryngospasm, which might be attributed to factors such
as reduced physiological stimulation during the placement of
the laryngeal mask, avoidance of airway damage and irritation
to the vocal cords.

5. Conclusions

LMAGA was associated with a significant anesthetic effect
in painless bronchoscopy, leading to improved vital signs,
reduced operation and anesthetic recovery time, decreased
occurrence of perioperative adverse reactions and enhanced
sense of comfort and satisfaction. However, it is important
to note that the sample size in this study was limited, and
the study population was restricted to a specific age range of
elderly individuals. Thus, in the future, it would be beneficial
to conduct more comprehensive studies with larger sample
sizes and longer time spans to further investigate anesthesia
protocols for painless fiberoptic bronchoscopy to provide a
stronger theoretical basis for clinical practice.
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