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Purpose: This study aims to evaluate and compare the efficacy and safety of endotracheal intubation in the lateral versus supine 
position, with both approaches combined with airway surface anesthesia, in patients undergoing gastrointestinal endoscopic surgery.
Patients and Methods: A total of 128 patients undergoing gastrointestinal endoscopic surgery under general anesthesia with 
intubation were randomized into a lateral (L, n=64) or supine (S, n=64) intubation group, both receiving airway surface anesthesia, 
between January and March 2025. The primary outcome measure was intubation time, while secondary outcomes included changes in 
intraoperative vital signs, number of intubation attempts, first-pass success rate, positioning time, healthcare worker satisfaction, and 
postoperative complications.
Results: No significant differences were found between the two groups in terms of age, sex, height, weight, BMI, ASA classification, 
and airway assessment (P > 0.05). Mean intubation times differed slightly between groups (S group: 37.4±7.6s, 95% CI 35.5–39.3; 
L group: 40.1±8.5s, 95% CI 38.0–42.2). The non-inferiority margin (δ) for this study was 6s, and the upper limit of the L group’s 
confidence interval (42.2s) was below the threshold of 39.3 + 6s. Thus, lateral position intubation was not inferior to supine intubation 
in terms of intubation time. There were no significant differences between the groups in the number of intubation attempts or first-pass 
success rate (P > 0.05). However, during positioning, the S group experienced greater hemodynamic fluctuations and a longer 
positioning time compared to the L group, and these differences were statistically significant (P < 0.05). Neither group showed any 
dental injuries or hypoxemia, and there were no significant differences in adverse reactions between the groups (P > 0.05).
Conclusion: Compared with conventional supine intubation, lateral position endotracheal intubation with airway surface anesthesia 
achieves similar efficacy while providing better hemodynamic stability, faster positioning, and higher provider satisfaction.
Keywords: lateral position, intubation, airway surface anesthesia, gastrointestinal endoscopic surgery, non-inferiority study

Introduction
Gastrointestinal endoscopic surgery, renowned for its minimally invasive nature and rapid recovery, has become 
a standard clinical intervention, particularly for therapeutic procedures. Common procedures include endoscopic sub
mucosal dissection,1 endoscopic tumor resection, endoscopic variceal ligation, endoscopic retrograde cholangiopancrea
tography, endoscopic gastrointestinal hemostasis, and foreign body removal, among others.2–4 These procedures often 
involve substantial use of irrigation fluids, gas insufflation (eg, carbon dioxide to distend the lumen), and potential 
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intraoperative bleeding, all of which increase the risk of aspiration.5 As such, endotracheal intubation with general 
anesthesia is often used to ensure the smooth progression of the surgery.

In the past, the anesthesia process involved intubating patients in the supine position before repositioning them to the 
left lateral position. However, this positional change introduces risks such as tube displacement, airway displacement, 
circulatory fluctuations, and iatrogenic injuries, which can lead to delays in surgery and increased operational burden.6,7 

With advancements in visualization technology, lateral position intubation has emerged as a new method for airway 
management. In this technique, after the patient adjusts to the lateral position, anesthesia induction is performed, 
followed by endotracheal intubation using a rotating video laryngoscope.8,9 This approach minimizes positional adjust
ments, decreases reflux risks, and enhances patient safety.10 Lateral position intubation is especially suited for patients at 
high risk of aspiration like emergency cases with full stomachs or late-term pregnant women and those needing lateral- 
position surgery such as thoracic or retroperitoneal surgery; it also avoids hemodynamic instability from position shifts 
and reduces pressure injuries, further boosting perioperative safety without adding operational complexity.

Traditional anesthesia methods often rely on oral dyclonine-containing mucilage or tetracaine-based mucilage for 
airway local anesthesia. Although these gels reduce discomfort during intubation, their effectiveness is often limited by 
the drug coverage area and local anesthetic potency.11,12 This study introduces a novel disposable spray device that 
oxygen-delivers lidocaine as a uniform aerosol applied to the pharyngeal and subglottic regions,13 providing more 
precise, rapid, and uniform airway surface anesthesia.14 Compared to handheld pressurized spray devices, this new 
device offers significant advantages in terms of anesthesia coverage and effectiveness, particularly in reducing throat 
irritation during intubation and gastroscope insertion.

Liu Mengchao’s15 team demonstrated that lateral intubation with apnea oxygenation matches conventional supine 
intubation in ensuring oxygenation safety and ease of operation. However, there is limited research on lateral intubation 
combined with airway surface anesthesia. This study aims to evaluate the efficacy of combining lateral position 
intubation with a novel airway surface anesthesia method in gastrointestinal endoscopic surgery. Using a randomized 
controlled non-inferiority study, we compare this method with conventional supine intubation, focusing on intraoperative 
safety and efficacy. The results are expected to provide empirical support for clinical anesthesia practice.

Patients and Methods
Ethical Approval
This prospective randomized controlled non-inferiority study was conducted in adherence to the ethical principles 
outlined in the Declaration of Helsinki. The study protocol was approved by the Ethics Committee of the First 
Affiliated Hospital of Yangtze University (Approval Date: April 15, 2024; Approval Number: LL202484). The study 
was registered with the Chinese Clinical Trial Registry (Registration Number: ChiCTR2400094940). All participants 
provided written informed consent after being thoroughly informed about the study procedures.

Sample Size Calculation
This study employed a non-inferiority randomized controlled trial design to determine whether endotracheal intubation in 
the lateral position is non-inferior to that in the supine position in terms of intubation time. Based on existing literature 
and preliminary results, the average intubation time for supine intubation is approximately 35 ± 7 seconds. The standard 
deviation for lateral intubation time was assumed to be 6 seconds, with a non-inferiority margin (δ) set at 5 seconds, 
a significance level (α) of 0.025 (one-sided), and statistical power (1-β) of 0.9. Based on these assumptions, the sample 
size for each group was calculated to be 57 (N1 = N2 = 57). Considering a 10% dropout rate, the final sample size 
required for each group was 64 patients.

Design and Patients
This study included patients scheduled for gastrointestinal endoscopic surgery (endoscopic submucosal dissection or 
endoscopic mucosal resection) with general anesthesia and endotracheal intubation in the lateral position between 
January and March 2025 at our hospital, with a total of 140 patients enrolled. The inclusion criteria were: 1) age 
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between 18 and 65 years; 2) American Society of Anesthesiologists (ASA) classification I–II; 3) normal mouth opening, 
thyromental distance, and head-neck mobility; 4) ultrasound measurement of the skin-to-epiglottis distance < 2.5 cm,16 

and skin-to-hyoid distance < 1.28 cm.17 The exclusion criteria were: 1) patients with allergies to anesthetic drugs or their 
components; 2) patients with known or predicted airway difficulties (eg, Mallampati score ≥ 3, mouth opening < 3 cm, or 
thyromental distance < 6 cm); 3) patients with a body mass index (BMI) > 30 kg/m²; 4) patients with cervical spine 
disorders; 5) patients with a history of pharyngeal surgery; 6) patients with a history of difficult intubation. Twelve 
patients were excluded based on these criteria, and 128 patients were included in the study. Patients were randomly 
assigned to the lateral position intubation group (L group, n = 64) or the supine position intubation group (S group, n = 
64) using a random number table method.

Interventions
All participants were required to fast for 8 hours preoperatively, with no medication administered prior to surgery. 
General anesthesia was induced using endotracheal intubation, which was performed by anesthesiologists with more than 
five years of anesthesia experience and conducted with the assistance of a video laryngoscope. Upon entering the 
operating room, all patients were positioned in the supine position initially, a peripheral intravenous line was established, 
and vital signs such as blood pressure, pulse oximetry (SpO2), heart rate (HR), and electrocardiogram (ECG) changes 
were continuously monitored using a Philips multifunctional monitor. The average values recorded during the first 
5 minutes prior to induction were used as baseline data. Both groups of patients received 2% lidocaine (2 mL) for local 
surface anesthesia. Airway surface anesthesia was performed using a new spray device, which was connected to an 
oxygen source at a flow rate of 3 L/min (Figure 1). The other end was connected to a 5 mL syringe containing 2 mL of 
2% lidocaine solution. The anesthesiologist adjusted the angle and direction of the nozzle based on the situation, aimed at 
the pharyngeal and subglottic areas, and pushed the syringe to allow the anesthetic to be sprayed through the nozzle 
(Figure 2 and Video S1).

Then, in the L group, patients were positioned in the left lateral decubitus position with the assistance of the medical 
team (including the surgeon, anesthesiologist, and surgical nurse). A soft pad was placed under the head to ensure 
alignment with the body’s longitudinal axis. Both arms were extended forward and placed on dual-layered armrests, and 
restraint bands were used to stabilize the arms. Soft pads were placed on the chest, back, and both sides of the hips to 
provide support. A pelvic stabilizer was used to maintain the body’s stability, preventing any tilting or movement. A soft 
pad was placed between the legs, and the leg on the healthy side was bent at a 60 to 70-degree angle to ensure patient 
comfort while avoiding interference with the surgical view.

All patients underwent a standardized anesthesia induction protocol: preoperative oxygen was administered via 
a mask at 5 L/min for 5 minutes. Induction agents included sufentanil (0.3 μg/kg), propofol (2 mg/kg), and cisatracurium 

Figure 1 A display diagram of a new spraying device.
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(0.2 mg/kg). After adequate muscle relaxation, endotracheal intubation was performed by an anesthesiologist experi
enced in lateral position intubation. The internal diameter of the endotracheal tube was 7.5 mm for male patients and 
7.0 mm for female patients. SpO2 levels were closely monitored during intubation, and if they fell below 90%, mask 
ventilation was initiated immediately. If more than three attempts were made at intubation, it was considered a failure, 
and the patient was repositioned to the supine position with a laryngeal mask airway used to maintain airway patency. 
Successful intubation was confirmed by detecting exhaled CO2 waveforms and the ventilator was connected using the 
following settings: tidal volume 8 mL/kg, respiratory rate 12 breaths/min, I:E ratio 1:2. In the L group, surgery began 
immediately after intubation. In the S group, patients were repositioned to the left lateral decubitus position, during 
which the anesthesiologist protected the endotracheal tube and supported the head and neck, while the surgical team and 
circulating nurse assisted with positioning. Anesthesia depth was maintained with continuous inhalation of 1–2% 
sevoflurane combined with a remifentanil infusion (0.1–0.2 μg/kg/min), ensuring that the bispectral index (BIS) remained 
between 40 and 65. This target range prevents intraoperative awareness and body movement to meet endoscopic 
requirements, while avoiding the risks associated with levels below 40, such as hypotension and delayed recovery, or 
above 65, which may lead to movement and memory formation. At the end of the surgery, palonosetron (0.25 mg) was 
administered intravenously to prevent nausea and vomiting. If the HR fell below 45 bpm, atropine (0.25–0.5 mg) was 
administered intravenously. If the mean arterial pressure (MAP) decreased by more than 20% from baseline, fluid 
resuscitation or vasopressor agents (eg, norepinephrine or methoxamine) were applied. If HR dropped below 45 bpm and 
MAP fell by more than 20% from baseline, ephedrine (10 mg) was used. After surgery, patients were transferred to the 
post-anesthesia care unit (PACU) where they remained until fully awake and muscle strength was restored before 
extubation. They were then monitored for at least 30 minutes before being transferred back to the general ward.

Outcome Measures
Demographic data included age, gender, height, weight, BMI, ASA classification, Mallampati score, mouth opening, 
thyromental distance, skin-to-epiglottis distance, and skin-to-hyoid distance. The primary outcome was intubation time, 
defined as the time from laryngoscope insertion to confirmation of correct tube placement. Secondary outcomes included 
MAP, HR, and SpO2 at the following time points: pre-intubation (T0), immediately post-intubation (T1), 3 minutes post- 
intubation (T2), and after positioning (T3). Other secondary outcomes were first-pass success rate, number of intubation 
attempts, positioning time, healthcare worker satisfaction, intraoperative hypoxemia, and adverse reactions (lip, dental, 
and oral mucosal injuries, postoperative sore throat, itching, hoarseness at 24-hour follow-up).

Statistical Analysis
For the primary endpoint, a non-inferiority statistical approach was used, while superiority statistical methods were 
applied to other outcomes. Data analysis was conducted using SPSS version 27.0 statistical software. Normally 
distributed continuous variables are presented as mean ± standard deviation (SD), while non-normally distributed 
variables are reported as median (interquartile range). Between-group comparisons for continuous variables were 

Figure 2 Trachospray soft mist demonstration.
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performed using independent sample t-tests, whereas categorical data were compared using chi-square tests or Fisher’s 
exact test. Ordinal data were analyzed using the rank-sum test for intergroup comparisons. A P value of < 0.05 was 
considered statistically significant.

Results
A total of 160 patients were initially screened, of which 11 did not meet the inclusion criteria, and one patient declined to 
participate for other reasons. Ultimately, 148 patients were included in the analysis and randomly assigned to two groups 
(Figure 3).

The baseline characteristics of the L group (lateral intubation) and the S group (supine intubation) were comparable, 
with no significant differences in gender, age, height, weight, BMI, ASA classification, Mallampati score, mouth 
opening, thyromental distance, skin-to-epiglottis distance, or skin-to-hyoid distance (P > 0.05), as shown in Table 1.

Both groups exhibited changes in hemodynamic parameters, including mean arterial pressure (MAP), heart rate (HR), 
and SpO2, at pre-intubation (T0), immediately post-intubation (T1), 3 minutes post-intubation (T2), and after positioning 
(T3). At T3, both mean arterial pressure (MAP) and heart rate (HR) were significantly higher in Group S than in Group 
L (P < 0.001), as shown in Table 2. No significant differences were observed at other time points between the two groups 
(P > 0.05).

Table 3 shows there were no significant differences in intubation time between the two groups (P = 0.060). The first- 
pass success rate was 89.0% for the L group and 98.4% for the S group, with a slightly higher success rate in the S group, 
but statistical analysis revealed no significant difference (P = 0.062). The lateral intubation group had significantly 
shorter positioning times (3.5±0.6 min) compared to the supine intubation group (10.1±3.8 min, P < 0.001). Healthcare 

Figure 3 Flow diagram of patient enrollment.
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Table 1 Comparison of the Baseline Characteristics Between the Two Groups

Parameters Group L Group S t/χ2 P

Sex(Male/Female) 28/36 30/34 0.126 0.859

Age(years) 58.2 ± 10.1 57.6 ± 9.9 0.566 0.573

Height(cm) 166.8 ± 7.5 169.2 ± 8.1 −1.739 0.084

Body weight(kg) 60.5 ± 12.6 56.8 ± 10.2 1.826 0.700

BMI(kg/m2) 23.5 ± 3.2 22.7 ± 3.0 1.414 0.160

ASA (I/II) 23/41 19/45 0.567 0.573

Mallampati classification (Class I/II) 40/24 38/26 0.131 0.856

Mouth opening (cm) 3.9 ± 0.8 3.7 ± 0.6 1.600 0.112

Thyromental distance (cm) 7.3 ± 1.6 7.2 ± 1.5 0.365 0.716

Distance from skin to epiglottis (cm) 1.8 ± 0.4 1.7 ± 0.3 1.600 0.112

Distance from skin to hyoidbone(cm) 1.6 ± 0.3 1.5 ± 0.3 1.886 0.062

Table 2 Changes in MAP, HR,and SpO2 in the Two Groups at Different 
Times (�x� s)

Indicator Group T0 T1 T2 T3

MAP(mmHg) Group L 86.5±6.2 94.7±7.3 89.2±6.5 87.4±6.1a

Group S 87.1±6.5 95.3±7.1 90.1±6.8 96.6±7.3

HR(times/min) Group L 75.4±10.1 115.1±9.5 88.5±10.2 80.8±10.1b

Group S 74.0±9.2 113.8±9.4 87.7±10.0 94.3±11.4

SpO2 (%) Group L 99.4±0.3 99.4±0.5 97.2±1.7 96.1±3.0

Group S 99.3±0.4 99.4±0.2 98.7±1.5 95.5±2.6

Table 3 Comparison of Intubation Parameters Between Two Groups

Parameter Group L (n=64) Group S (n=64) P

Intubation Time(s) 40.1±8.5 37.4±7.6 0.060

First Attempt Intubation 57 (89.0%) 63 (98.4%) 0.062

Second Attempt Intubation 7(11.0%) 1 (1.6%)

Third Attempt Intubation 0 0

Overall Intubation Success Rate (n,%) 64(100%) 64 (100%)

Positioning time (min) 3.5±0.6 10.1±3.8 <0.001

Surgeon satisfaction (0/1/2/3/4) 0/0/5/24/35 0/2/9/30/22 <0.001

Circulating nurse satisfaction (0/1/2/3/4/) 0/0/2/23/39 0/8/22/16/18 <0.001
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worker satisfaction was also significantly higher in the lateral intubation group (P < 0.001). Both groups successfully 
completed intubation within two attempts, with no instances of intubation failure or interruption.

Postoperative adverse reactions were minimal in both groups, with no significant differences between the groups 
(Table 4). The primary adverse reactions included mild oral mucosal injuries, lip injuries, sore throat, and hoarseness, all 
of which did not require special intervention. No patients in either group experienced dental injury or hypoxemia, and the 
incidence of adverse events was similar across both groups (P > 0.05).

Discussion
In this prospective randomized controlled non-inferiority study, we evaluated the feasibility and safety of lateral position 
intubation combined with airway surface anesthesia in gastrointestinal endoscopic surgery. Our findings demonstrate that 
lateral intubation results in comparable intubation times to supine intubation, with airway surface anesthesia ensuring 
safe maintenance of oxygenation. There were no significant differences in adverse reactions or complications between the 
two groups. This combination of lateral intubation and airway surface anesthesia provides a safe, effective, and user- 
friendly anesthetic management approach for patients undergoing gastrointestinal endoscopic surgery.

The Youyi TDC-K video laryngoscope offers a rotating display (0~130° vertically, 0~270° horizontally), with 
a distinctly curved front.18 This design eliminates the need to align the oral, pharyngeal, and laryngeal axes during 
intubation. The intubation path can be observed via the screen, avoiding the visual obstruction caused by gravitational 
collapse of the tongue and soft tissues in the lateral position. The laryngoscope is inserted centrally through the mouth 
and maintained parallel to the bed surface. The lens angle is adjusted (approximately 60°) to expose the glottis, after 
which the endotracheal tube is shaped and advanced accordingly. The video laryngoscope provides clear airway 
visualization, avoiding the line-of-sight issues of traditional intubation techniques, thus improving both success rates 
and safety.19,20 In the left lateral position, the video laryngoscope facilitates easier glottic exposure, reducing intubation 
difficulty and operational risk, making the left lateral position clearly advantageous over the right lateral position.

As an advanced airway management tool, video laryngoscopy has been widely used in various types of endotracheal 
intubation and is often superior to fiberoptic bronchoscopy.21,22 A study by Wahdan A S et al23 randomized 50 patients 
into video intubation (VS) and fiberoptic bronchoscopy (FO) groups. The study compared intubation time, first-pass 
success rate, hemodynamic responses, and perioperative complications between the two groups in the lateral position. 
The results showed that the intubation time in the VS group was significantly shorter than in the FO group (39.5 ± 10.0 
s vs 75.6 ± 16.2 s, P < 0.001), although there was no significant difference in first-pass success rates (VS group 88%, FO 
group 100%).

Other studies have also compared lateral and supine intubation positions.24,25 A systematic review and meta-analysis 
by Palma C F et al26 evaluated the safety and efficacy of supine versus non-supine positions during endotracheal 
intubation. The analysis included 13 randomized controlled trials with 1916 patients. The success rates of intubation in 

Table 4 Incidence of Adverse Reactions in Patients in the Two 
Groups

Parameters Group L (n=64) Group S (n=64) P

Oral mucosa injury 1 (1. 6) 2 (3.1) 1.000

Tooth injury 0 (0) 0 (0)

Lip injury 2(3.1) 1 (1.6) 1.000

Hypoxemia 0 0

Reflux 0 1(1.6) 0.496

Sore throat 0(0) 0 (0)

Hoarseness 1 (1.6) 1(1.6) 1.000
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the supine and lateral positions were 99.21% and 98.82%, respectively, and the first-pass success rates were 85.35% for 
supine and 88.56% for lateral positions. Although the overall success and first-pass success rates were similar, the 
incidence of adverse events was slightly higher in the non-supine group, with a total adverse event rate of 6.74% for the 
lateral position compared to 3.73% for the supine position.

The use of video laryngoscopy in lateral thoracoscopic surgeries, particularly for double-lumen tube intubation, has 
shown broad applications. Zhang X et al27 demonstrated that lateral double-lumen tube intubation significantly reduced 
the incidence of malpositioning compared to supine intubation, and decreased intubation time, frequency and duration of 
fiberoptic bronchoscopy use, as well as the incidence of hypotension, postoperative sore throat, and upper arm 
discomfort. Tao D et al28 found that the overall success rate of lateral video-assisted double-lumen tube intubation 
was not lower than that of supine intubation, with a lower risk of tube malposition and a reduced incidence of 
postoperative sore throat. However, the study by Rao Q et al29 showed that lateral video double-lumen tube (VDLT) 
intubation had a longer duration and did not meet the non-inferiority standard compared to supine intubation. Further 
research is needed to validate whether left lateral double-lumen tube intubation prolongs intubation time and to clarify its 
clinical effects.

In thoracoscopic surgery, lateral video laryngoscope-guided double-lumen tube intubation has been widely applied, 
and it has also demonstrated excellent feasibility in gastrointestinal endoscopic surgery. In a study of 120 patients, Jin 
Y et al30 found that video laryngoscope-guided intubation in the left lateral position showed good safety and feasibility 
for upper gastrointestinal endoscopic surgery. The study revealed no significant differences in intubation time and success 
rates between left lateral and supine intubation, but the left lateral position effectively avoided hemodynamic fluctuations 
and severe sore throat associated with position changes. This supports our conclusion that lateral position intubation 
reduces the negative impact of positional changes on patients and offers clear advantages in airway management and 
postoperative recovery. A study by Charoenkoop P et al31 found differences in flexible scope intubation outcomes 
between left lateral and supine positions when performed by anesthesiology trainees on spontaneously breathing patients 
This prospective randomized trial showed no significant differences in first-attempt success rate or intubation time 
between the two positions, but the left lateral position significantly reduced the need for jaw thrust (10.5% vs 85%, 
P<0.01). A study compared flexible fiberoptic bronchoscope intubation in supine vs lateral positions for surgical patients 
needing intubation under general anesthesia, finding lateral position advantages. This multicenter RCT (n=72, elective 
non-obstetric surgery) showed: lateral group had shorter median intubation time, higher first-attempt success (97% vs 
supine 16%), and milder post-intubation hemodynamic fluctuations (P=0.02). The result confirms that for surgical patient 
intubation, lateral position outperforms supine in efficiency, success rate and hemodynamic stability, offering a more 
reliable option for lateral-position airway management.32

Notably, our patients did not experience postoperative sore throat, primarily due to the use of lidocaine spray for 
airway surface anesthesia, which effectively alleviated discomfort associated with intubation. Obese patients often have 
anatomical characteristics such as short and thick necks and narrow airway spaces, which may increase the difficulty of 
intubation. Since this population was not included in this study, it remains unclear whether lateral position intubation can 
maintain the same operational convenience and safety as in the general population, including intubation success rate and 
complication rate. Therefore, further research is needed in the future.

In past gastrointestinal endoscopy procedures, local airway anesthesia has traditionally been achieved using drugs 
such as Dacronine or Tetracaine gels, which are applied either orally or topically to alleviate discomfort during 
intubation.33,34 With advancements in technology, aerosolized anesthesia has increasingly been used for airway anesthe
sia. This method utilizes an atomizer to disperse anesthetic drugs throughout the airway, providing more uniform 
coverage. As technology has progressed, on-demand aerosolized airway anesthesia has emerged, allowing for immediate 
application,35,36 which has significantly enhanced patient comfort. Currently, the use of a 2% lidocaine spray device, 
connected to high-flow oxygen, is becoming more common in surgical procedures. This device not only ensures the 
uniformity and rapid onset of anesthesia but also improves both safety and operational efficiency.37

Markerink H et al13 evaluated the use of a soft mist spray device for local anesthesia, where volunteers self- 
administered aerosolized anesthesia to perform a video laryngoscopy of the airway while remaining conscious. The 
results indicated that participants were able to visualize the glottis and vocal cords within 17 seconds using the 

https://doi.org/10.2147/TCRM.S541144                                                                                                                                                                                                                                                                                                                                                                                                                                  Therapeutics and Clinical Risk Management 2025:21 1480

Tang et al                                                                                                                                                                             

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Trachospray device. Notably, 70% of participants showed no significant response, allowing for smooth video laryngo
scope insertion. However, 25% of participants exhibited minor reactions. Despite this, the anesthesia provided was 
effective, with no adverse events reported, and all participants reported high comfort (average NRS score of 8). This 
study showed that only 3 patients in Group L experienced sore throat, with none reported in the other group. In addition, 
only one patient in each of Group L and Group S developed hoarseness. These findings suggest that airway surface 
anesthesia may reduce complications associated with tracheal intubation and repeated pharyngeal irritation caused by 
endoscopic procedures.

Kaur H et al38 conducted a study to assess the anesthetic efficacy and safety of 1% and 2% lidocaine solutions during 
flexible bronchoscopy. The study demonstrated that both concentrations were similarly effective in providing anesthesia, 
with no significant difference in the incidence of adverse events. However, operators in the 2% lidocaine group reported 
a higher cough score (P = 0.015), though patient cough scores did not differ significantly (P = 0.065). Given that visual 
laryngoscopy generally causes more irritation during intubation than flexible bronchoscopy, the study selected the 2% 
lidocaine solution to ensure stronger anesthesia and facilitate smoother intubation.

In this study, one patient with gastric stone retention experienced reflux during the anesthesia process, but timely 
management prevented aspiration. Lateral position intubation combined with airway surface anesthesia provided 
enhanced airway management for emergency patients. By reducing reflexive laryngeal contractions, airway surface 
anesthesia facilitated a smoother intubation process and decreased the risk of airway irritation and reflux. Compared to 
traditional anesthesia methods, lateral position intubation effectively reduced the risk of gastric content aspiration, 
especially in patients with full stomachs. When combined with airway surface anesthesia, this technique further increased 
intubation success and reduced the likelihood of aspiration. This combined approach offers a novel strategy for 
emergency anesthesia and presents potential applications for future clinical research.

Limitations
This study has certain limitations. First, the pre-set non-inferiority margin of 6 seconds may be too small and not 
representative of clinical reality. As such, the 6-second difference may lack clinical significance, limiting the support for 
the non-inferiority hypothesis. Second, this study was conducted at a single center with a relatively small sample size, 
which could impact the statistical power and external validity of the results. Finally, due to the failure to control 
differences in operators’ experience levels and the exclusion of obese patients, patients with difficult airways were also 
excluded, and further research is needed to investigate the efficacy of lateral position intubation in these patient 
populations. Consequently, the generalizability of the findings may be limited.

Conclusion
This prospective, randomized, controlled, non-inferiority study found that lateral position intubation combined with 
airway surface anesthesia is not inferior to conventional supine intubation in terms of intubation time. There were no 
significant differences between the two groups in the number of intubation attempts or overall success rate. 
Hemodynamic fluctuations were more stable in the lateral position group, and healthcare worker satisfaction was 
improved, with no increase in adverse reactions or complications. Overall, lateral position intubation combined with 
airway surface anesthesia is a safe and effective technique, offering results comparable to traditional supine 
intubation.

Abbreviations
MAP, Mean Arterial Pressure; HR, Heart Rate; SpO2, Peripheral capillary oxygen saturation; BMI, body mass index; 
ASA, American Society of Anesthesiologists; FO, fiberoptic bronchoscopy.

Data Sharing Statement
The datasets generated and analyzed in this study are not publicly available due to containing sensitive information 
protected by data security regulations, but qualified researchers can obtain them by contacting the corresponding author 
(Dr. Rui Xia) upon stating a legitimate research purpose and signing relevant data usage agreements.

Therapeutics and Clinical Risk Management 2025:21                                                                          https://doi.org/10.2147/TCRM.S541144                                                                                                                                                                                                                                                                                                                                                                                                   1481

Tang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Ethics Approval and Informed Consent
All patient-related procedures in this study complied with the 1964 Declaration of Helsinki and its subsequent revisions. 
The study was approved by the Institutional Review Board (IRB) of First Affiliated Hospital of Yangtze University. 
Written informed consent was also obtained from each participant or their legally authorized representatives, who fully 
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