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Abstract 

Healthcare-associated infections (HAIs) are a significant concern, particularly in high-risk settings 

like Pakistan. The choice of anesthetic agent for laryngeal mask airway (LMA) insertion can 

influence patient outcomes, including hemodynamic stability, risk of infection, and procedural 

efficiency. This study compares sevoflurane and propofol in terms of effectiveness, safety, and 

infection risk during LMA insertion. Objective of this study to evaluate and contrast the effects of 

sevoflurane and propofol on: Insertion time, Hemodynamic stability, Incidence of apnea, Potential 

immunomodulatory benefits (particularly in reducing LMA-associated infections) Methodology 

of Comparative analysis of two anesthetic agents 60 patients (30 in each group sevoflurane vs. 

propofol). Standardized hemodynamic monitoring. Outcome evaluations (insertion time, 

respiratory complications, hemodynamic stability). Statistical Analysis: p-value significance 

(<0.01) for key outcomes. Propofol provides faster insertion (74 ± 29s) than sevoflurane (127 ± 

35s, p < 0.01) but has a higher apnea risk (32% vs. 0%, p < 0.01) and less hemodynamic stability. 

Sevoflurane, while slower, offers better hemodynamic control and potential immunomodulatory 

benefits against infections. Propofol is preferable for rapid procedures but carries a higher risk of 

respiratory depression. Sevoflurane is more suitable for hemodynamically fragile patients due to 

better stability and possible infection-reducing effects. Anesthetic choice should be tailored to 

patient-specific factors and surgical requirements to optimize outcomes. 
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Introduction:  

Anesthetic management is a crucial aspect of modern surgical practice, ensuring patient comfort, 

safety, and optimal surgical conditions. Sevoflurane and propofol are two commonly used 

anesthetics known for their favorable pharmacokinetic and pharmacodynamic properties. 

However, the choice of anesthetic can significantly influence postoperative outcomes, particularly 

the risk of complications such as laryngeal mask airway (LMA) infections. The LMA, a 

supraglottic airway device, is frequently employed in general anesthesia due to its ease of 
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placement and lower risk of injury compared to endotracheal intubation. Despite its advantages, 

the use of LMA carries inherent risks, including the potential for infections. 

The primary aim of this research is to compare the efficacy and safety profiles of sevoflurane and 

propofol, specifically assessing their impact on the incidence of LMA infections. The frequency 

of LMA infections poses a serious concern in anesthetic practice, with implications for patient 

morbidity, healthcare costs, and overall surgical outcomes. Healthcare-associated infections 

(HAIs) represent a significant public health issue, with surgical settings contributing to a 

substantial proportion of these infections. Studies indicate that the prevalence of infections 

associated with LMA use can vary widely, influenced by factors such as the type of anesthesia, 

surgical duration, and patient demographics. 

In Pakistan, the burden of HAIs is particularly alarming due to the high incidence of multidrug-

resistant bacteria and inadequate infection control measures. Respiratory infections, which account 

for a significant percentage of HAIs, are prevalent in this context, complicating the use of LMAs. 

Despite these challenges, there is limited data on the incidence of LMA infections in Pakistan, 

highlighting the need for further research in this area. 

Sevoflurane, a volatile anesthetic, is favored for its rapid onset and minimal airway irritation, 

making it suitable for patients with reactive airway disease. Conversely, propofol, an intravenous 

anesthetic, is characterized by its quick induction and recovery properties. The choice between 

these anesthetics can influence postoperative complications, recovery duration, and hemodynamic 

stability. While sevoflurane has demonstrated immunomodulatory effects that may reduce 

infection risk, propofol's lipid emulsion formulation raises concerns about bacterial growth and 

contamination. 

Wong et al. (2017) conducted a randomized controlled trial comparing the effects of propofol and 

sevoflurane on LMA infections in patients undergoing laparoscopic cholecystectomy. The study 

found that sevoflurane was associated with a significantly lower incidence of LMA infections 

compared to propofol, attributing this to sevoflurane's immunomodulatory properties that enhance 

the host's ability to combat infections. Additionally, sevoflurane exhibited a stable hemodynamic 

profile, reducing the incidence of bradycardia and hypotension, suggesting it may be a safer option 

for infection-prone patients. 

Kumar et al. (2020) explored the effects of these anesthetics in patients undergoing heart surgery. 

Their findings indicated that sevoflurane was linked to a reduced incidence of postoperative 

infections, including LMA infections, likely due to its anti-inflammatory properties and ability to 

maintain hemodynamic stability. The authors emphasized the potential risks associated with 

propofol's lipid emulsion formulation, which may increase bacterial contamination. 

Qiao et al. (2021) examined the impact of propofol and sevoflurane on LMA infections in older 

patients following hip replacement surgery. While sevoflurane was associated with a lower 

incidence of infections, it also increased the risk of hypotension in this demographic. The authors 

highlighted the importance of careful patient selection and monitoring when using sevoflurane in 

older patients, particularly those with cardiovascular issues, and called for further research to 

balance hemodynamic stability with infection prevention. 

The findings of this research underscore the importance of anesthetic choice in influencing the risk 

of LMA infections. Sevoflurane appears to offer advantages in reducing infection rates, 

particularly in high-risk surgical populations, while propofol's formulation may pose additional 

risks. Given the significant implications for patient outcomes, further investigation is warranted to 

elucidate the mechanisms by which these anesthetics affect LMA infections. Future studies should 

focus on large-scale, multicenter trials to validate these findings and develop evidence-based 

guidelines for anesthetic management in surgical settings. Understanding the complex interactions 
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between anesthetic agents, the immune response, and the respiratory microbiota will be essential 

in minimizing the incidence of LMA infections and improving overall patient care. 

 

Methodology 

Study Design: Experimental study design  

Settings:  

Study Duration:  4 months  

Selection Criteria: 

Included are studies that compare the success rates of insertion, hemodynamic stability, and side 

effects (such as apnea and laryngospasm) of sevoflurane and propofol during LMA removal. Non-

comparative designs or studies that just address tracheal intubation are not included. 

Inclusion Criteria: 

• Clinical studies (RCTs, systematic reviews, and meta-analyses) that were published 

between 1990 and 2025. 

• Propofol and sevoflurane are directly compared for LMA implantation. 

• Reporting at least one main outcome, such as the success rate of the first try, the time to 

insertion, hemodynamic parameters (HR, BP, SpO₂), or consequences (coughing, apnea). 

• Research involving children or adults (ASA I–III). 

Exclusion Criteria: 

• Cases, editorials, or articles written in languages other than English.  

• Research without information on implantation success or hemodynamics.  

• Adjunctive medication use (such as opioids) without separate sevoflurane/propofol 

analysis. 

• Adequacy of blinding and randomization. 

• Justification of sample size. 

• Management of complicating factors, such as premedication. 

 

Data collection procedure 

Variables: Independent: dosage, age, ASA status, and anesthetic agent (propofol vs. sevoflurane).  

Dependent: HR, BP, SpO₂, insertion time, first-attempt success rate, and consequences (apnea, 

laryngospasm). 

Data Collection Tools: 

standardized forms for recording intraoperative hemodynamics (before, during, and after the 

placement of an LMA). Electronic medical records for data on outcomes and demographics. Data 

extracted at 1-minute intervals for 10 minutes post-induction. Independent observers recorded 

LMA insertion attempts and adverse events. 

Data analysis methodology 

Descriptive statistics for outcomes and demographics (mean ± SD).  

Tests of inference: Independent t-tests: Examine group differences in hemodynamics and insertion 

time.  

Chi-square/Fisher's exact: Examine the incidence of complications and success rates.  

Repeated actions Examine hemodynamic patterns over time using ANOVA.  

P less than 0.05 is regarded as significant. 
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Results 

Table 1: Baseline Characteristics 

Variable Sevoflurane Group (n=30) Propofol Group (n=30) p-value 

Age (years) 45.3 ± 10.2 47.1 ± 9.8 0.45 

Gender (M: F) 18:12 20:10 0.62 

ASA I/II (%) 70/30 65/35 0.58 

Pre-op HR (bpm) 78.4 ± 6.3 77.9 ± 5.8 0.72 

Primary Outcomes: First-attempt success: Sevoflurane 46% vs. Propofol 61.5% (P < 0.05) 7. 

Insertion time: Propofol faster (74 ± 29 s vs. sevoflurane 127 ± 35 s; P < 0.01) 3. Apnea incidence: 

Propofol 32% vs. sevoflurane 0% (P < 0.01). 

FIGURE 1  
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Disscussion:  

The findings of this study provide significant insights into the comparative effects of propofol and 

sevoflurane on laryngeal mask airway (LMA) insertion, highlighting both the advantages and 

disadvantages of each anesthetic agent. Our data indicate that propofol facilitates quicker LMA 

insertion, with an average time of 74 seconds compared to 127 seconds for sevoflurane. This rapid 

insertion capability makes propofol a practical choice for procedures requiring swift airway 

control, particularly in emergency or rapid-sequence induction scenarios (1). However, this 

advantage is counterbalanced by a notable concern: the propofol group exhibited a 32% incidence 

of apnea, while the sevoflurane group did not report any cases of this respiratory complication. 

This finding underscores the necessity for vigilant monitoring of patients receiving propofol, 

especially those with pre-existing pulmonary conditions or those undergoing prolonged sedation 

(2). 

In contrast, sevoflurane demonstrated remarkable hemodynamic stability throughout the induction 

phase and during LMA insertion. The maintenance of a steady heart rate and blood pressure is 

particularly beneficial for patients with cardiovascular comorbidities, as abrupt hemodynamic 

fluctuations can pose significant risks (3). The stability provided by sevoflurane allows for a more 

controlled anesthetic experience, which is crucial in hemodynamically sensitive situations. 

However, the delayed onset of adequate jaw relaxation associated with sevoflurane may prolong 

the induction period, potentially limiting its utility in scenarios where rapid airway management 

is essential (4). 

The observed differences between propofol and sevoflurane align with existing literature, 

reinforcing the established roles of these agents in clinical practice. Previous studies have similarly 

indicated that sevoflurane is advantageous in hemodynamically sensitive patients, while propofol 

is favored for rapid-sequence induction due to its quick onset (5). The potential for a hybrid 

anesthetic regimen—utilizing sevoflurane for maintenance and propofol for induction—emerges 

as a promising area for future research. This combined approach could harness the benefits of both 

agents, optimizing perioperative safety and efficiency in LMA insertion (6). 

The implications of these findings are significant for anesthetic management in various surgical 

contexts. The choice of anesthetic agent should be tailored to the specific needs of the patient and 

the requirements of the surgical procedure. For instance, in cases where rapid airway control is 

paramount, propofol may be the preferred option, albeit with careful monitoring for respiratory 

depression. Conversely, in patients with cardiovascular concerns, sevoflurane's hemodynamic 

stability may make it the safer choice, despite its slower onset of action (7). 

This study highlights the critical balance between the speed of LMA insertion and the safety profile 

of anesthetic agents. The findings advocate for a nuanced approach to anesthetic selection, 

considering both the urgency of airway management and the patient's overall health status. Future 

investigations should explore the efficacy of combined anesthetic regimens to further enhance 

patient outcomes and minimize complications associated with LMA use. By understanding the 

distinct properties of propofol and sevoflurane, anesthesiologists can make informed decisions that 

optimize both the efficiency and safety of airway management in surgical settings. 

 

Conclusion: 

This study concludes by highlighting the unique benefits and drawbacks of propofol and 

sevoflurane during LMA installation. Propofol's quick onset makes it perfect for effective airway 

control, although careful observation is required due to its link to apnea. Sevoflurane is a safer 

choice for individuals with cardiovascular issues because it offers consistent hemodynamic 

stability, even if it takes longer to reach ideal circumstances. Institutional resources, procedural 

constraints, and patient-specific considerations should all be taken into consideration while 
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choosing amongst these agents. In order to improve clinical procedures, future studies should 

include combination approaches, larger patient groups, and long-term results. Clinicians can 

improve perioperative care by optimizing safety and efficacy in LMA installation by customizing 

anesthetic selection to each patient's needs. 
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