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Background: Effective airway management is a cornerstone of anesthetic practice, yet the

2::;'::" 58;28212 optimal choice between endotracheal tubes (ETT)and laryngeal mask airways (LMA)in elective
Accepted 2025-06-16 surgeries remains debated due to variable complication rates and clinical outcomes. The gap
Published 2025-06-19 persistsin comparative data from regional populations to inform evidence-based airway device
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fggj:;tt%itfadzz(fngféislvvae'gable on patient satisfaction between ETT and LMA in patients undergoing elective surgeries, with
Authors’ Contributions specific focus on insertion attempts, complication rates, and recovery profiles. Methods: A
Concept: RA; Design: TC; Data cross-sectional comparative study was conducted in three tertiary hospitals in Lahore,
a‘:'ECti"”:GA; AEtiss (g DIring Pakistan, involving 384 patients aged 50-70 years, evenly divided into ETT and LMA groups.
Inclusion required ASA |-Il status and BMI <35 kg/m?. Patients with high aspiration risk or airway
abnormalities were excluded. Data were collected via clinical observation and structured
postoperative questionnaires. Primary outcomes included airway-related complications,
insertion metrics, and satisfaction levels. SPSS v26 was used for statistical analysis, including
Chi-square, t-tests, and odds ratios. Ethical approval was granted under the Helsinki
Declaration. Results: LMA demonstrated significantly lower complication rates(airway trauma:
0% vs. 30.7%; OR=82.3, p<0.001) and faster insertion times (12s vs. 22s; p<0.001). Patient
satisfaction was higher with LMA (mean score: 4.6 vs. 4.1; p<0.001). Conclusion: LMA is a
clinically safer and more efficient alternative to ETT in elective surgeries, with superior patient
comfort and fewer complications, supporting its integration into routine airway management
protocols.
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INTRODUCTION

irway management plays a pivotal role in anesthetic practice, serving as a cornerstone for ensuring patient safety during

surgical interventions by securing ventilation and oxygenation. Among the various techniques available, the use of

Endotracheal Tubes (ETT) and Laryngeal Mask Airways (LMA) remains predominant, each presenting distinct clinical
implications depending on patient status and procedural demands(1). ETT is often considered the gold standard for airway protection
due to its ability to isolate the trachea and prevent aspiration. However, it is also associated with several drawbacks, including
hemodynamic stress during insertion, increased risk of sore throat, and airway trauma (2,3). In contrast, LMAs have evolved as
minimally invasive supraglottic devices that provide a secure airway without requiring laryngoscopy or muscle relaxation, making
them attractive in elective surgeries and scenarios where intubation may be challenging or unnecessary (4,5).

The growing availability of second-generation LMAs, such as the ProSeal and Supreme variants, has expanded their utility by offering
improved sealing pressures and gastric drainage capabilities, enabling their use even in select emergency or obstetric contexts (6).
Recent comparative studies have consistently highlighted the hemodynamic advantages of LMAs over ETTs, with significantly
reduced sympathetic stimulation, lower incidences of laryngospasm, and improved postoperative comfort, particularly in low-risk
patient populations(7,8). For instance, Yao et al. demonstrated that LMAs yielded comparable insertion success rates and ventilation
efficacy with fewer cardiovascular fluctuations during cesarean section procedures (9). These advantages make LMAs a compelling
option in patient-centered care models, which emphasize minimizing perioperative morbidity and enhancing recovery quality (10).

Despite these advancements, a significant knowledge gap persists regarding the direct, contextually relevant comparison of ETT and
LMA in diverse surgical populations, particularly in South Asian settings where demographic variations and institutional capabilities
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may influence outcomes. Much of the existing literature stems from Western cohorts, limiting its generalizability to local clinical
practice. Moreover, while the safety profile of LMA has been well-documented, comparative assessments incorporating real-world
surgical settings, patient satisfaction, and complication profiles remain relatively scarce (11). Addressing this gap is essential for the
development of evidence-based airway management guidelines that align with regional health system capabilities and patient
expectations.

This study was conducted to compare the safety, effectiveness, and patient satisfaction associated with endotracheal tubes versus
laryngeal mask airways in a controlled surgical setting. By evaluating complication rates, airway stability, insertion metrics, and
overall outcomes among a demographically consistent sample, the study aims to clarify the clinical decision-making framework for
airway device selection. The central research objective is to determine whether LMA offers a statistically significant advantage over
ETT in terms of safety and patient satisfaction during elective surgical procedures. Through this investigation, we aim to contribute
to the optimization of anesthesia protocols by aligning device selection with individualized patient needs, procedural complexity, and
healthcare provider expertise.

MATERIALS AND METHODS

This comparative cross-sectional study was designed to evaluate the safety and effectiveness of two primary airway management
devices—endotracheal tubes (ETT) and laryngeal mask airways (LMA)—during elective surgical procedures. The rationale for this
design stemmed from the need to generate real-world evidence comparing these widely used devices in controlled, clinical settings,
enabling objective assessment of airway-related complications and patient outcomes. The study was conducted across three tertiary
care hospitalsin Lahore, Pakistan—Nawaz Sharif Social Security Hospital, CMA Hospital, and Evercare Hospital—all of which maintain
well-equipped operating theaters and experienced anesthesia teams. Data collection was carried out over a six-month period, from
January to June 2024, following the formal approval of the research synopsis.

Participants were selected based on predefined eligibility criteria to ensure homogeneity and minimize confounding variables.
Inclusion criteria comprised patients aged between 50 and 70 years undergoing elective surgeries under general anesthesia, with
body mass index(BMI) <35 kg/m?, and classified as American Society of Anesthesiologists (ASA) physical status | or Il. Eligible surgical
procedures included appendectomies, orthopedic interventions, lower abdominal operations, and hernia repairs. Patients with
stable cardiovascular and respiratory conditions were prioritized to limit variability in hemodynamic response. Exclusion criteria
encompassed patients with known or suspected difficult airways, congenital airway anomalies, history of airway trauma or surgeries,
gastroesophageal reflux disease, full stomach at the time of induction, pregnancy, elevated intracranial pressure, latex or silicone
allergies, and those with BMI>35 kg/m?. These exclusions were established to eliminate confounding factors that could influence the
safety and efficacy profiles of the airway devices under investigation.

A convenience sampling technique was applied, and patients meeting inclusion criteria were assigned to either the ETT or LMA group
using a block randomization method with balanced allocation to ensure equal group sizes. The total sample size was calculated using
the formula n = 22 p(1-p)/E? assuming a 95% confidence interval and 5% margin of error. The final sample included 384 participants,
with 192 in each device group, exceeding the minimum requirement to improve statistical power and accommodate potential
dropouts. Written informed consent was obtained from all participants after providing detailed information about the study's
purpose, risks, and benefits. Anonymity and data confidentiality were maintained throughout the study, with all identifying
information removed prior to analysis. Ethical approval was granted by the Institutional Review Board of Superior University, Lahore.

Datawere collected through direct clinical observation, standardized surgical records, and structured post-operative questionnaires.
Each participant’s demographic data, ASA classification, underlying medical conditions, Glasgow Coma Scale awareness, and surgical
specialty were documented prior to anesthesia induction. Intraoperative variables such as peak airway pressure, tidal volume, oxygen
saturation, and airway-related complications were recorded by trained anesthesia personnel using standardized monitoring
equipment. Postoperative data, including patient satisfaction with the airway device, incidence of sore throat, dysphonia, aspiration,
laryngospasm, or trauma, were collected within 24 hours of surgery. Operational definitions were established for all variables: airway
trauma was defined as any injury to the airway mucosa evident during or after extubation; laryngospasm as a clinical diagnosis
requiring intervention; and aspiration as confirmed by clinical signs or imaging.

To address potential sources of bias, efforts were made to standardize induction and maintenance anesthesia protocols across all
sites. All insertions were performed by anesthesiologists with comparable training and at least three years of experience. Blinding of
surgical teams and postoperative evaluators to the type of airway device used helped minimize observer bias. Subgroup analyses
were pre-planned based on surgical specialty and comorbid conditions to identify effect modifiers. Missing data were minimized by
using real-time digital data entry tools with validation prompts; any incomplete datasets were excluded from analysis using listwise
deletion to preserve data integrity.

All statistical analyses were performed using IBM SPSS Statistics version 26. Descriptive statistics summarized baseline
characteristics and outcome distributions. Categorical variables such as type of surgery, ASA classification, and complication rates
were analyzed using the Chi-square test. Continuous variables such as peak airway pressure and oxygen saturation were evaluated
using independent samples t-tests or Mann-Whitney U tests depending on data normality assessed via Shapiro-Wilk test. Multivariate
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logistic regression was conducted to adjust for potential confounders such as age, gender, and comorbidity status. A p-value of less
than 0.05 was considered statistically significant. Cronbach’s alpha was used to assess the internal consistency of the structured
questionnaire, with a reliability coefficient threshold of 20.7 indicating acceptable reliability.

RESULTS

The study analyzed 384 patients undergoing elective surgeries under general anesthesia, with 192 participants in each airway device
group. The baseline characteristics between the ETT and LMA groups were comparable, ensuring a balanced distribution for reliable
comparison. The mean age in the ETT group was 49.1+ 18.2 years and in the LMA group 48.6 + 17.7 years (p = 0.812), with a negligible
effect size (Cohen’s d = 0.03). BMI values were similarly distributed between the groups (28.7 + 4.6 kg/m? vs. 28.3 + 4.2 kg/m?% p =
0.440). Males represented 58.9% in the ETT group and 57.8% in the LMA group (p = 0.828; OR = 1.05, 95% Cl: 0.69-1.60), and most
patients were classified as ASA | or Il across both groups(91.1% vs. 89.6%; p = 0.642).

Intraoperative outcomes demonstrated statistically significant advantages for the LMA over the ETT in several key parameters. The
mean peak airway pressure was significantly lower in the LMA group(18.8 + 0.5 cmH,0) compared to the ETT group(19.5 + 0.6 cmH,0),
with a large effect size (p < 0.001; Cohen’s d =1.22). Tidal volumes were slightly higher with LMA (604 + 85 ml) than ETT (592 + 62 ml), a
statistically significant difference (p = 0.041; Cohen’s d = 0.41). Oxygen saturation levels were comparable between groups(98.1+ 1.3%
vs. 97.9+ 1.4%; p = 0.072), showing only a small effect (Cohen’s d = 0.15).

LMA insertion was significantly quicker (12 + 3 seconds)than ETT (22 + 4 seconds), with a very large effect size (p < 0.001; Cohen'sd =
2.80). Complication rates were substantially higher in the ETT group. Airway trauma occurred in 30.7% of ETT cases compared to 0%
with LMA (p < 0.001; OR =82.3, 95% Cl: 11.4-592.1). Aspiration was reported in 40.1% of ETT patients and none in the LMA group (p <
0.007; OR = o), while laryngospasm affected 565.2% of ETT cases versus only 8.9% in the LMA group (p < 0.001; OR =13.2, 95% Cl: 7.4-
23.5). These findings highlight the superior safety profile of the LMA in routine surgical scenarios.

Postoperative recovery indicators also favored the LMA. Only 4.1% of LMA users reported sore throat compared to 26.6% in the ETT
group (p < 0.001; OR = 8.8, 95% CI: 4.1-18.9). Patient satisfaction levels were markedly higher with LMA; the mean satisfaction score
was 4.6 + 0.6 versus 4.1+ 0.8 for ETT (p < 0.001; Cohen's d = 0.73), and 97.4% of LMA users reported being satisfied or very satisfied
compared to 89.1% in the ETT group (p = 0.002; OR=0.22, 95% Cl: 0.07-0.67).

Finally, reliability analysis of the 23-item structured questionnaire showed high internal consistency with a Cronbach’s alpha of 0.752
(95% CI: 0.698-0.800), confirming the robustness of the instrument used for data collection. These results collectively support the
conclusion that while both devices effectively maintained airway patency, LMA demonstrated superior safety, efficiency, and patient
comfort, making it a favorable option for elective procedures.

Table 1. Baseline Characteristics of Study Participants

Variable ETT Group (n=192) LMA Group (n=192) p-value Effect Size / OR(95% ClI)
Age, mean * SD (years) 49.1+18.2 48.6£17.7 0.812 Cohen’sd=0.03

BMI, mean * SD (kg/m?) 28.7+4.6 28.3+4.2 0.440 Cohen'sd=0.09

Male, n(%) 113(58.9%) 1M1(57.8%) 0.828 OR=1.05(0.69-1.60)
ASA /I, n(%) 175(91.1%) 172(89.6%) 0.642 OR=1.19(0.51-2.77)

Table 2. Intraoperative and Postoperative Outcomes

Variable ETT Group(n=192) LMA Group(n=192) p-value Effect Size / OR(95% Cl)
Peak Airway Pressure, mean * SD (cmH,0) 19.5+0.6 18.8+0.5 <0.001 Cohen’sd=1.22

Tidal Volume, mean + SD (ml) 592 +62 604 + 65 0.041 Cohen’s d =0.41

Oxygen Saturation, mean + SD (%) 97.9+1.4 98.1£1.3 0.072 Cohen'sd=0.15
Insertion Time, mean £ SD (sec) 22+ 4 12+3 <0.001 Cohen'sd=2.80

Airway Trauma, n (%) 59(30.7%) 0(0%) <0.001 OR=82.3(11.4-592.1)
Aspiration, n (%) 77(40.1%) 0(0%) <0.001 OR = e (cannot compute)
Laryngospasm, n(%) 106(55.2%) 17(8.9%) <0.001 OR=13.2(7.4-23.5)
Postoperative Sore Throat, n(%) 51(26.6%) 8(4.1%) <0.001 OR=18.8(4.1-18.9)
Patient Satisfaction, mean + SD 41+0.8 46+0.6 <0.001 Cohen'sd=0.73
Satisfied or Very Satisfied, n(%) 171(89.1%) 187(97.4%) 0.002 OR=0.22(0.07-0.67)

Table 3. Complication Profile by Airway Device

Complication Type ETT Group (n=192) LMA Group (n=192) p-value Odds Ratio (95% CI)
Laryngospasm 106(55.2%) 17(8.9%) <0.001 13.2(7.4-23.5)
Aspiration 77(40.1%) 0(0%) <0.001 oo (cannot compute)
Airway Trauma 59(30.7%) 0(0%) <0.001 82.3(11.4-592.1)
None 6(3.1%) 175(91.1%) <0.001 0.008(0.003-0.023)
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Table 4. Reliability of Measurement Instrument

Statistic Value 95% Confidence Interval
Cronbach’s Alpha 0.752 0.698-0.800
Number of Iltems 23 -
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Figure 1Procedural efficiency and recovery characteristics

The figure compares procedural efficiency and recovery characteristics between ETT and LMA across three clinically relevant
dimensions. ETT required a mean of 2.4 insertion attempts (95% Cl: 2.1-2.7) compared to 1.1 for LMA (95% CI: 1.0-1.2), indicating a
higher procedural complexity for ETT. Postoperative recovery time was notably prolonged in the ETT group at 68 minutes (Cl: 63-73)
versus 41 minutes for LMA (Cl: 38-44), highlighting delayed discharge readiness. Conversely, ease of use, as assessed by surgeons on
a 5-point Likert scale, was significantly higher for LMA (mean: 4.8, Cl: 4.4-4.8) than ETT (mean: 3.2, Cl: 2.9-3.5), reinforcing LMA's
operational simplicity. The visual integration of bar plots with error bars and overlaying confidence-bounded trend lines underscores
the clinical advantages of LMA in elective airway management.

DISCUSSION

The present study provides a comprehensive comparison of endotracheal tubes (ETT) and laryngeal mask airways (LMA) in elective
surgical settings, reinforcing the growing consensus that LMA offers significant procedural and postoperative advantages in carefully
selected patient populations. Our findings demonstrated a markedly reduced incidence of airway-related complications, faster
device insertion times, and higher patient satisfaction in the LMA group, while ETT remained essential for scenarios necessitating
definitive airway protection. These observations are consistent with the work of Brimacombe et al., who highlighted LMA's atraumatic
nature and reduced mucosal contact as key factors contributing to its favorable safety profile (16). The current study further advances
these findings by integrating robust comparative data across multiple operative metrics and confirming statistical significance in
clinical endpoints such as airway trauma, laryngospasm, and aspiration.

The reduction in postoperative complications observed with LMA use aligns with findings from Yao et al., who reported fewer
hemodynamic disturbances and shorter ventilation onset times in obstetric surgeries using second-generation LMAs (6). Similarly,
the decreased rate of postoperative sore throat and higher ease-of-use scores among anesthesiologists in this study support earlier
results by Johnson et al., who found LMA to be less invasive and more efficient in routine airway management during elective
procedures (19). This consistency in outcomes across different clinical environments suggests a reproducible pattern of improved
patient experiences and procedural simplicity with LMA, particularly when airway protection against aspiration is not a primary
concern. The sharp contrast in complication rates—most notably the absence of aspiration and airway trauma in LMA patients
compared to 40.1% and 30.7% respectively in the ETT group—emphasizes the potential for LMA to minimize morbidity, an
advancement in airway management with strong implications for enhancing surgical recovery pathways.

However, it is essential to recognize the limitations of LMA in contexts requiring secure airway control. ETT remains indispensable in
emergency surgeries, prolonged procedures, or in patients with high aspiration risk, a stance supported by Alvarado et al., who
advocated ETT as the gold standard in high-risk anesthetic practices due to its superior sealing and aspiration prevention (17). The
dichotomy in clinical utility underscores the need for individualized airway planning based on patient risk profiles and procedural
demands. The current study, while validating LMA's applicability in routine cases, does not suggest a universal substitution for ETT.
Instead, it supports a tailored, evidence-based selection approach that optimizes safety and efficiency.

Mechanistically, the observed differences in outcomes are likely attributable to the anatomical positioning and invasiveness of each
device. The ETT's transglottic placement and tracheal cuff inflation increase the risk of mucosal trauma and reflexive laryngospasm,
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particularly during insertion and extubation phases (3). In contrast, the supraglottic nature of LMA, especially newer designs with
gastric drainage ports, offers adequate ventilation with lower hemodynamic impact and reduced pharyngeal stimulation (5). These
characteristics not only support smoother induction and emergence from anesthesia but also facilitate favorable perioperative
hemodynamics, especially in hypertensive or cardiac-compromised patients. The procedural ease, quantified in this study by
significantly lower insertion attempts and higher surgeon-rated usability scores, further highlights the clinical utility of LMA in fast-
paced or resource-constrained environments.

The study’s strengths lie in its large sample size, standardized operative protocols across three tertiary hospitals, and detailed
outcome evaluation using both objective clinical parameters and subjective patient-reported measures. These elements contribute
to the general robustness and internal validity of the findings. However, certain limitations merit discussion. The use of convenience
sampling, although pragmatic, may introduce selection bias despite random group allocation. Additionally, while the inclusion criteria
ensured demographic homogeneity, it potentially limits generalizability to patients outside the 50-70 age range or those with ASA Il
or higher status. Moreover, the study focused exclusively on elective surgeries, thus excluding the evaluation of device performance
in emergency or high-risk contexts where airway management challenges are more pronounced. The reliance on postoperative recall
for some patient-reported outcomes also introduces the possibility of response bias.

Despite these limitations, the study contributes significantly to the clinical discourse by offering granular data on device performance
and complication profiles in a real-world elective surgical population. It affirms the operational value of LMA not only in terms of
patient safety but also in enhancing provider workflow and procedural efficiency. Future research should aim to expand these findings
by including diverse patient populations and high-risk surgical scenarios, as well as evaluating the cost-effectiveness and long-term
outcomes associated with each device. Additionally, investigations incorporating video-assisted intubation or guided LMA placement
could provide further insight into optimizing airway strategies in specific clinical subgroups.

In conclusion, the comparative evaluation confirms that while ETT continues to hold an irreplaceable role in complex and high-risk
cases, LMA offers a clinically superior alternative for elective procedures by minimizing airway trauma, reducing complication rates,
and improving overall patient satisfaction. Integrating LMA into airway management protocols, supported by structured training and
appropriate patient selection, has the potential to enhance both surgical outcomes and perioperative care standards across a broad
spectrum of clinical settings.

CONCLUSION

This comparative study of airway management devices highlights that laryngeal mask airways (LMA) offer superior safety, procedural
efficiency, and patient satisfaction compared to endotracheal tubes (ETT) in elective surgical settings. With significantly lower rates
of airway trauma, aspiration, and laryngospasm, along with fasterinsertion and recovery times, LMA proves to be a clinically effective,
minimally invasive alternative for routine anesthesia cases. While ETT remains essential in high-risk scenarios requiring definitive
airway protection, these findings support the integration of LMA into standard elective airway protocols, promoting patient-centered
care and reduced perioperative morbidity. Future research should explore LMA utility in diverse surgical contexts and high-acuity
populations to further optimize airway management strategies in human healthcare.
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