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  Abstract 
Objective: To compare the efficacy and safety of comfortless painless bronchos-
copy versus conventional local anesthesia bronchoscopy. Methods: A total of 710 
patients undergoing bronchoscopy between June 2024 and March 2026 were en-
rolled as study subjects. Patients were divided into a control group (n=220, conven-
tional local anesthesia) and an observation group (n=490, painless anesthesia) based 
on anesthesia method, with comparisons made regarding anesthesia efficacy, ad-
verse reactions, and patient satisfaction. Results: The observation group exhibited 
shorter anesthesia onset time and procedure duration, higher Ramsay scores, lower 
overall adverse reaction incidence, and higher overall satisfaction compared to the 
control group (P<0.05). Conclusion: The comfortless, painless bronchoscopy pro-
tocol combining ramazepam and sufentanil significantly improved anesthesia effi-
cacy, reduced overall adverse reaction incidence, and enhanced patient satisfaction 
compared to conventional local anesthesia. 
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Tracheoscopy, as a pivotal both diagnostic and therapeutic modality for respiratory diseases, plays an irreplaceable 
role in clinical practice [1]. While conventional general anesthesia tracheoscopy meets basic examination require-
ments, patients often experience severe discomfort, such as intense coughing, nausea, and vomiting, particularly due 
to airway irritation during the procedure. These symptoms not only cause significant physical and psychological 
distress but may also compromise procedural integrity due to patient intolerance, potentially prolonging the exami-
nation duration and thereby increasing the risk of complications, thereby limiting its application in certain patient 
populations [2]. With continuous advancements in medical technology and rising patient expectations for healthcare 
quality, comfortable, painless tracheoscopy has emerged. This technique employs anesthesia to enable patients to 
undergo examinations while asleep, effectively alleviating or eliminating procedural pain and discomfort, thereby 
providing a truly more patient-centered medical experience [3]. This study aims to comprehensively compare the 
clinical efficacy and safety profiles of comfortable, painless tracheoscopy versus traditional, conventional general 
anesthesia tracheoscopy. The findings are reported as follows. 
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1. Materials and Methods 

1.1 General Data 

A total of 710 patients who underwent bronchoscopy between June 2024 and April 2026 were enrolled as study 
subjects and divided into the control group (n=220) and the observation group (n=490) based on the anesthesia 
method. The study protocol has been reviewed and approved by the hospital’s Medical Ethics Committee. The base-
line characteristics of the two groups were comparable (P>0.05) with balanced proportions: the control group had an 
age range of 35-80 years (mean: 66.67 ± 5.32 years), body mass index (BMI) of 19.49-26.85 kg/m² (mean: 23.53 ± 
0.74 kg/m²), and male/female ratio of 107/113; the observation group had an age range of 36-80 years (mean: 67.18 
± 4.83 years), BMI of 19.32-26.90 kg/m² (mean: 23.65 ± 0.77 kg/m²), and male/female ratio of 241/249. 

1.2 Inclusion and Exclusion Criteria 

Inclusion criteria: Clear indications for bronchoscopy; age between 30 and 80 years; absence of coagulation disorders; 
signed informed consent from the patient or their family member. 
Exclusion criteria: Pregnant women; individuals with mental disorders; those allergic to anesthetic agents; patients 
who have undergone major surgery within the past 3 months; and participants currently enrolled in other clinical 
trials. 

1.3 Methods 

Control group (standard local anesthesia): Patients were routinely fasting for 6 hours before surgery, and 2% lidocaine 
(Beijing Yimin Pharmaceutical Co., Ltd.; National Drug Approval Number H11020322; specification: 2 mL = 40 mg) 
was administered via nebulization for 15 minutes, 10 minutes prior to the procedure. Before endoscopic intervention, 
3-5 mL of 2% lidocaine was sprayed into the nasal or oral cavity, followed by instillation of 2% lidocaine at the 
supraglottic area, tracheal cavity, carina, and openings of the left and right main bronchi, with a total dose not ex-
ceeding 8 mg/kg. Patients remained conscious, and additional local anesthetics were administered based on the cough 
reflex. 
Observation Group (Comfortable Painless Anesthesia): Patients were fasting and abstinent from fluids for 6-8 hours 
prior to surgery. An upper limb venous access was established, with continuous monitoring of electrocardiogram 
(ECG), blood oxygen saturation, non-invasive blood pressure, and end-expiratory carbon dioxide levels. The patient 
received oxygen via face mask, followed by sequential intravenous administration of etomidate injection (Jiangsu 
Hengrui Pharmaceutical Co., Ltd.; National Drug Approval No. H32022379; specification: 10 mL: 20 mg) and 
propofol medium/long-chain fatty emulsion injection (Chongqing Yaoyou Pharmaceutical Co., Ltd.; National Drug 
Approval No. H20213761; specification: 20 mL: 0.2 g), with dosages of 0.2-0.3 mg/kg and 1.0-1.5 mg/kg, respec-
tively. After the patient’s eyelash reflex disappeared, a bronchoscope was inserted. During the procedure, additional 
doses of propofol (0.3-0.5 mg/kg) were administered based on physical movement or choking reactions. 

1.4 Observation Indicators 

(1) Anesthetic efficacy. Onset time of anesthesia: the period from drug administration to a Ramsay score ≥4. Endo-
scopic procedure duration: the time from endoscope insertion to withdrawal. Sedation score: assessed using the Ram-
sayscore [4]. 5 minutes after procedure initiation; restlessness scores 1 point; cooperation, clear orientation, and calm-
ness scores 2 points; response only to commands scores 3 points; falling asleep with rapid response to interorbital 
percussion scores 4 points; falling asleep with delayed response to interorbital percussion scores 5 points; deep sleep 
with no response scores 6 points; a score of 4-5 indicates optimal sedation. 
(2) Adverse reactions. Record the occurrence of adverse reactions such as hypotension, nausea and vomiting, choking 
cough (affecting procedure), dizziness, and headache in patients. 
(3) Satisfaction. After the procedure, self-designed satisfaction questionnaires (0-100 points, with higher scores indi-
cating greater satisfaction) were used for evaluation, categorized as highly satisfied (≥90 points), satisfied (70-89 
points), neutral (60-69 points), or dissatisfied (<60 points). Total satisfaction = (number of highly satisfied/satisfied 
cases/total cases) × 100%. 

1.5 Statistical Processing 

The data were analyzed using SPSS 26.0 software. Measurement data conforming to normal distribution were 
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expressed as mean ± standard deviation (mean ± SD), analyzed using the independent samples t-test. Categorical data 
were presented as percentages (%) and analyzed using the χ² test. P <0.05 was considered statistically significant. 

2. Results 

2.1 Comparison of Anesthetic Effects Between the Two Groups 

The observation group exhibited shorter anesthesia onset time and procedure duration compared to the control group 
(P<0.05); additionally, the Ramsay score in the observation group was higher than that in the control group (P<0.05). 
Details are presented in Table 1. 

Table 1. Comparison of anesthetic efficacy between the two groups ( sx ± ) 

Group n Onset time of anesthesia (min) Operate time (min) Ramsay score (points) 

Observation 
group 490 1.32 ± 0.24 10.74 ± 2.17 4.65 ± 0.63 

Control 
group 220 4.25 ± 0.79 15.87 ± 3.55 2.84 ± 0.57 

t-value - 53.906 19.835 36.438 

P-value - <0.001 <0.001 <0.001 

2.2 Comparison of Adverse Reactions Between the Two Groups 

The overall incidence of adverse reactions in the observation group was lower than that in the control group (P<0.05) 
(see Table 2 for details). 

Table 2. Comparison of Adverse Reactions Between the Two Groups (n, %) 

Group n Hypopiesia Nausea and vom-
iting Bucking Dizziness and 

headache 
Total adverse reac-

tions 

observation 
group 490 4 (0.82) 8 (1.63) 13 (2.65) 5 (1.02) 30 (6.12) 

control 
group 220 1 (0.45) 8 (3.64) 18 (8.18) 6 (2.73) 33 (15.00) 

χ²-value -     14.799 

P-value -     <0.001 

2.3 Comparison of satisfaction between the two groups 

The overall satisfaction rate in the observation group was higher than that in the control group (P<0.05) (see Table 3 
for details). 

Table 3. Comparison of satisfaction between the two groups (n, %) 

Group n Very 
satisfy Satisfy Commonly Dissatisfy Total satisfaction 

observation 
group 490 348 

(71.02) 127 (25.92) 13 (2.65) 2 (0.41) 475 (96.94) 

control 
group 220 71 

(32.27) 106 (48.18) 32 (14.55) 11 (5.00) 177 (80.45) 

χ²-value -     54.997 

P-value -     <0.001 
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3. Discussion 

Conventional bronchoscopy typically employs local anesthesia, which can partially alleviate patient discomfort. 
However, most patients still experience fear due to choking, a sensation of suffocation, and severe pain, potentially 
leading to interruption or failure of the procedure. With the widespread adoption of the concept of comfortable 
healthcare, painless diagnostic and therapeutic techniques have gradually become the norm. Painless bronchoscopy 
utilizes deep sedation or anesthesia to eliminate patients’ negative memories and stress responses. 

This study found that the observation group exhibited shorter anesthesia onset time and procedure duration com-
pared to the control group (P<0.05), with higher Ramsay scores in the observation group (P<0.05). Conventional 
local anesthesia only blocks the nerve endings of the airway mucosa but fails to alleviate patient anxiety, fear, or deep 
cough reflexes. Moreover, lidocaine achieves low plasma concentrations post-absorption, making it ineffective for 
sedation [5]. In contrast, both propofol and etomidate are ultra-short-acting intravenous anesthetics that rapidly sup-
press the central nervous system by enhancing GABA receptor function, achieving optimal sedation depth within 30–
60 seconds while completely eliminating patient anxiety and memory impairment. Notably, etomidate exhibits min-
imal respiratory and circulatory suppression, making it particularly suitable for highly invasive procedures such as 
bronchoscopy [6]. The effective sedation prevented patient movement and choking, allowing surgeons to perform 
precise procedures like biopsies and lavages with greater ease, thereby reducing procedure duration [7]. Additionally, 
patients demonstrated better tolerance under pain-free conditions, avoiding visual field blurring and procedural inter-
ruptions caused by repeated severe coughing [8]. The study also revealed a lower overall incidence of adverse events 
in the observation group (P<0.05). Under conventional local anesthesia, patients remain conscious, and pharyngeal 
lidocaine may irritate the stomach, inducing nausea; prolonged mouth breathing and air swallowing during conscious-
ness further increase the risks of nausea and vomiting. Severe choking can lead to abrupt increases in thoracoab-
dominal pressure, potentially triggering dizziness and blood pressure fluctuations [9]. In the observation group, pa-
tients were in a sleep state, with thorough suppression of throat reflexes, and most intravenous anesthetics possess 
antiemetic properties, resulting in lower nausea and vomiting rates [10]. The study concluded that the observation 
group achieved higher overall satisfaction scores than the control group (P<0.05). The painless and memory-free 
comfortable experience eliminates patients’ fear and painful memories associated with bronchoscopy. The smooth 
and brief procedure reduces postoperative throat discomfort and fatigue, while the low incidence of adverse reactions 
avoids additional suffering. Consequently, patients enjoy a superior healthcare experience, leading to enhanced sat-
isfaction. 

In conclusion, the comfortable and painless endotracheoscopic procedure combining propofol with etomidate sig-
nificantly improves anesthesia efficacy, reduces the overall incidence of adverse reactions, and enhances patient sat-
isfaction compared to conventional local anesthesia. 

Ethics Approval 

The study protocol was reviewed and approved by the Medical Ethics Committee of Heyou Hospital. All participants 
or their legal guardians provided written informed consent prior to enrollment. 
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