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Abstract: Central airway stenosis is a life-threatening condition, and airway stenting is a key rescue 
therapy, but shared airway management remains challenging. Traditional endotracheintubation may 
aggravate airway injury, whereas laryngeal mask anesthesia alone cannot avoid apnea during stent 
deployment, resulting in severe hypoxemia. We systematically searched PubMed, Embase, and 
Cochrane Library from January 2020 to March 2026 and included 31 studies for qualitative synthesis. 
The combination of laryngeal mask airway and nasopharyngeal airway maintained continuous 
ventilation, shortened apneic duration, reduced hypoxemia risk, and resulted in slighter airway injury, 
more stable hemodynamics, and faster recovery. This safe, effective, minimally invasive strategy is 
preferred for mild-to-moderate stenosis and can be cautiously used in severe stenosis, supporting 
standardized clinical application. 
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1. Introduction 

Central airway stenosis refers to the pathological narrowing of the trachea or main bronchi caused 
by benign factors (such as scarring from tracheostomy, tuberculosis, or foreign body granulomas) or 
malignant factors (including primary lung cancer or metastatic esophageal cancer). In recent years, the 
global prevalence of central airway stenosis has significantly increased due to factors such as 
population aging, environmental pollution, and the rising incidence of lung cancer. Severe stenosis that 
is not promptly addressed can rapidly progress to acute respiratory failure or even death [1]. 

Airway stent implantation can quickly and effectively relieve airway obstruction, with high 
technical success rate and symptom relief rate [2]. However, the core contradiction in the anesthetic 
management of this surgery is: on the premise of ensuring anesthetic depth, the airway is shared by 
surgery and anesthesia, requiring a balance between oxygenation and the risk of apnea during stent 
delivery . 

Traditional endotracheal intubation can ensure ventilation but occupies airway space, interferes 
with the surgical field, and damages the narrow mucosa; total intravenous anesthesia with preserved 
spontaneous breathing can avoid the impact of the endotracheal tube but is prone to insufficient 
anesthetic depth and intraoperative coughing, increasing the risks of stent displacement and airway 
perforation [3]. As a supraglottic airway device, the laryngeal mask airway (LMA) is easy to insert, 
causes little airway stimulation, and maintains stable hemodynamics [4]. However, the stent delivery 
system cannot pass through the LMA lumen, and the LMA must be removed before stent deployment, 
resulting in an apneic asphyxia state and a significantly increased risk of hypoxemia in high-risk 
patients [5]. 

The combination of LMA and nasopharyngeal airway (NPA) can maintain ventilation during the 
stent delivery phase, shorten the duration of apnea, and reduce the risk of hypoxemia [6]. However, 
there is currently a lack of standardized operating protocols and high-quality evidence-based evidence 
for this technique. Based on this, this review analyzes its mechanism of action, operating procedures, 
clinical efficacy, and indications to provide evidence-based reference for clinical practice. 

This study was a narrative review. Literatures were systematically retrieved from PubMed, Embase, 
and the Cochrane Library databases, with the retrieval period restricted from January 2020 to March 
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2026. The search keywords included laryngeal mask airway, nasopharyngeal airway, airway stent 
implantation, anesthetic management, and central airway stenosis. The inclusion criteria were 
English-published clinical studies, systematic reviews/meta-analyses, and clinical guidelines. The 
exclusion criteria included conference abstracts, case series with a sample size <3 anesthesia-related 
studies, and duplicate publications. For the literature screening process, an initial search was conducted 
in the three databases; after removing duplicate literatures, screening was performed based on titles, 
abstracts, and full texts. Finally, 31 core literatures were included for qualitative synthesis and analysis. 

2. Challenges in anesthetic management for airway stent placement 

2.1 Pathological airway anatomical risks 

Patients with central airway stenosis exhibit a significant reduction in airway cross sectional area. 
Minor airway manipulations can trigger mucosal edema, bleeding, and bronchospasm, potentially 
leading to acute and fatal airway obstruction. In patients with stenosis greater than 70%, the mortality 
rate during the induction phase of anesthesia is 11.8 times higher than that of the general surgical 
population [7]. Preoperative assessment using computed tomography (CT) and fiberoptic bronchoscopy 
is essential to delineate the location, degree, length of the stenosis, and its anatomical relationship with 
the vocal cords, which is crucial for mitigating risks [8]. 

2.2 Inherent conflicts between ventilation and surgical access 

Airway stent implantation requires the insertion of a bronchoscope and a stent delivery system 
through the airway, which directly conflicts with the anesthetic ventilation pathway. Endotracheal 
intubation can limit the size of instruments and obscure the surgical field, and intubation can't be 
completed in cases of stenosis within 1 cm below the glottis. Although preserved spontaneous 
breathing can avoid instrument conflict, respiratory movement may affect the accuracy of stent 
positioning, and balloon dilation and stent deployment may also lead to transient complete airway 
obstruction [9]. 

2.3 Hypoxemia associated with apnea during stent delivery 

This is the most critical risk of anesthesia related to laryngeal mask airway (LMA). The LMA must 
be removed before stent deployment, leaving the patient in a state of apneic asphyxia. Relevant studies 
have shown that hypoxic events during airway stent implantation under LMA anesthesia mostly occur 
during the LMA removal and stent delivery phases [10]. 

2.4 Hemodynamic instability and postoperative airway complications 

Most of these patients are accompanied by chronic hypoxia and hypercapnia for a long time, with 
low tolerance to anesthetic drugs, and hypotension is prone to occur during the induction period; 
endoairway manipulation can induce severe fluctuations in blood pressure and heart rate, increasing the 
risk of adverse cardiovascular and cerebrovascular events. Postoperative airway mucosal edema, 
hemorrhage, and other complications will further increase the risk of airway obstruction [11]. 

3. Clinical limitations of single airway management devices 

3.1 Endotracheal intubation 

General anesthesia with endotracheal intubation can provide stable ventilation, but it has obvious 
drawbacks in airway stent implantation. The endotracheal tube needs to pass through the stenotic 
airway, which is likely to rub and compress the diseased mucosa, leading to hemorrhage, edema, and 
even airway perforation; the tube occupies airway space and obscures the surgical field, making 
intubation impossible in cases of high-level stenosis. Meanwhile, intubation/extubation stimulation is 
prone to cause severe hemodynamic fluctuations, and the incidence of postoperative complications 
such as sore throat and laryngeal edema is higher . 
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3.2 Supraglottic airway device 

Simple laryngeal mask airway (LMA) insertion is convenient and causes little airway stimulation, 
but it cannot meet the requirements of stent surgery. The stent delivery device cannot pass through the 
LMA lumen, and the LMA must be removed before deployment, resulting in prolonged apnea and 
increased risks of hypoxemia and carbon dioxide accumulation [12]. In addition, simple LMA is prone 
to air leakage and inadequate ventilation, and can't completely seal the esophagus, leading to an 
increased risk of regurgitation and aspiration under high-pressure ventilation [13]. 

3.3 Oropharyngeal airway 

The oropharyngeal airway can alleviate upper airway obstruction caused by tongue displacement 
during anesthesia, but it does not provide mechanical positive pressure ventilation and cannot suppress 
airway protective reflexes. During the procedure, patients are prone to coughing and movement, which 
can directly interfere with the positioning and deployment of the stent. Moreover, this device does not 
offer protection against aspiration and can't be used as a standalone anesthetic ventilation tool for 
airway stent placement procedures [13]. 

4. Mechanisms of action and standardized operational protocols for the use of laryngeal masks 
combined with nasopharyngeal airways 

4.1 Pathophysiological mechanisms 

The combination of laryngeal mask airway (LMA) and nasopharyngeal airway (NPA) establishes a 
dual-path ventilation mode, which specifically addresses the core contradiction of "shared airway 
between anesthesia and surgery". After LMA removal, the NPA can establish a temporary ventilation 
pathway, fill the ventilation gap during stent deployment, shorten the apneic time, and reduce the risk 
of hypoxemia [14]. The NPA can relieve obstruction caused by tongue base depression, reduce 
pharyngeal ventilation resistance, decrease LMA displacement and air leakage, and improve ventilation 
efficiency [15]; without endotracheal invasive manipulation throughout the process, it can avoid 
iatrogenic injury to the stenotic mucosa and maintain stable hemodynamics. 

4.2 Standardized operational protocols 

Preoperatively, anesthesiologists should collaborate with pulmonologists and thoracic surgeons to 
complete airway assessment via chest computed tomography (CT) and flexible bronchoscopy [16], and 
formulate anesthetic plans and emergency protocols. Patients should strictly fast and abstain from 
drinking, reduce airway secretions preoperatively to lower the risk of intraoperative coughing; rigid 
bronchoscopes, tracheotomy kits, and various sizes of LMA/endotracheal tubes should be routinely 
prepared as emergency equipment [17]. 

Anesthetic drugs were titrated for induction to preserve spontaneous breathing and optimize airway 
conditions [18]; after loss of consciousness, an appropriately sized NPA was inserted with the insertion 
depth conforming to anatomical standards [19]; the LMA was inserted and its position was confirmed, 
pressure-controlled ventilation was initiated to maintain a reasonable end-tidal carbon dioxide level 
[20]. 

Total intravenous anesthesia was used for maintenance, and sedative drugs could be combined to 
reduce the dosage of opioids and inhibit airway reflexes [21]. After the surgeon completed airway 
examination and guidewire insertion, the patency of the NPA was confirmed, the LMA was slowly 
removed, and ventilation was maintained through the NPA; after stent deployment was completed, the 
LMA was immediately reinserted, mechanical ventilation was resumed, and the NPA was removed. 

After the recovery of spontaneous breathing, ventilation support was continued, and the LMA was 
removed under deep anesthesia to reduce coughing stimulation [22]; oxygen was given via face mask, 
and vital signs were monitored in the post-anesthesia care unit; drugs were administered to prevent 
airway edema, and postoperative follow-up was performed to evaluate airway-related complications 
[23]. 
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5. Clinical outcomes of laryngeal mask airway combined with nasopharyngeal airway 

NPA can effectively relieve upper airway obstruction, reduce the risk of hypoxemia, and decrease 
LMA displacement, providing pathophysiological and clinical evidence for the application of LMA 
combined with NPA in airway stent surgery. Meanwhile, key challenges including anesthetic induction 
risk in severe airway stenosis and asphyxia risk during stent delivery were emphatically addressed, 
offering reliable evidence-based support for the anesthetic strategy and risk prevention in this review. 
All included studies were formal clinical trials published in English, with no conference abstracts or 
small-sample case series, and the overall evidence quality met the inclusion criteria of this review. 

Based on available evidence, the combined use of LMA and NPA can improve intraoperative 
ventilation and reduce the incidence risk of hypoxemia [24]. Compared with endotracheal intubation, 
this modality lowers the risks of airway mucosal injury, postoperative sore throat and airway edema 
[25]. 

The combined LMA-NPA approach induces milder airway irritation and maintains more stable 
hemodynamics during anesthesia induction and emergence, which is safer for elderly patients and those 
with comorbidities [24]. It can also shorten the time of anesthetic emergence and accelerate 
postoperative recovery [26]. A comprehensive comparison of the three airway management techniques 
is presented in Table 1. 

Table 1. Hemodynamic stability and postoperative recovery 

Comparison 
Dimension 

Endotracheal intubation Simple airway mask Laryngeal mask airway 
combined with nasopharyngeal 

airway 
Risk of airway injury High Low Extremely low 

Visual field 
interference during 

surgery 

Significant None None 

Ventilation during 
stent delivery 

Continuous ventilation 
(interferes with  

procedures) 

Complete interruption Continuous ventilation (vi a 
NPA) 

Hypoxemia risk Relatively low Relatively high Lower 
Hemodynamic 

stability 
Poor Moderate Excellent 

Postoperative risk of 
sore throat 

High Moderate Low 

Risk of reintubation 
after surgery 

Relatively low Moderate Low 

Postoperative 
recovery speed 

Slow Moderate Fast 

Target Population A11 types of airway 
stenosis 

Mild to moderate 
stenosis 

First choice for mild- moderate 
stenosis, 

caution in severe 
Absolute 

contraindication  
Stenosis within 1 cm 

below the glottis 
Severe nasopharyngeal 

malformation 
Stenosis within 1 cm below the 

glottis,  active epistaxis 

The comparison of the three airway management techniques shows that the LMA combined with 
NPA presents the most significant comprehensive advantages in ventilation safety, minimally invasive 
airway management, hemodynamic stability, and postoperative recovery speed. It addresses the fatal 
flaw of apnea during stent deployment with the simple LMA, while avoiding the drawbacks of severe 
airway injury and marked hemodynamic fluctuations associated with endotracheal intubation. This 
regimen has application limitations only in specific populations such as those with extremely severe or 
high-level stenosis, and is highly consistent with the anesthetic management principles of existing 
international guidelines. The overall level of evidence suggests that this strategy, as the preferred 
anesthetic approach for patients with mild-to-moderate central airway stenosis, has sufficient 
evidence-based foundation and high clinical feasibility for promotion. 

Existing studies are mainly single-center, small-sample randomized controlled trials, lacking 
large-sample multi-center investigations; some retrospective studies are subject to selection bias; there 
is high heterogeneity in anesthetic regimens, ventilation parameters, and outcome indicators; data on 
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severe, malignant, and pediatric central airway stenosis are insufficient; most studies only focus on 
short-term perioperative outcomes, with a lack of long-term follow-up data. 

6. Key points of anesthetic management in special populations 

Patients with this condition have an extremely high risk of airway obstruction during induction. 
Slow induction with preserved spontaneous breathing is recommended, and muscle relaxants should be 
used with caution before the airway is secured [27]. Preoxygenation is fully performed to increase 
oxygen reserve, and emergency ventilation equipment should be prepared. If severe hypoxemia occurs 
during NPA ventilation, immediate conversion to rigid bronchoscope ventilation is required; anesthesia 
for extremely severe stenosis is recommended to be performed under advanced life support [28]. 

These patients are often complicated with hemoptysis, infection, and poor general condition. 
Infection and hemoptysis should be controlled preoperatively; suction devices should be used 
intraoperatively to prevent aspiration, emergency plans for massive hemorrhage should be prepared, 
and short-acting anesthetic agents should be used to accelerate emergence [29]. 

Elderly patients often have multiple comorbidities. The dosage of anesthetic drugs should be 
reduced to avoid respiratory and circulatory depression [30]; hemodynamic monitoring should be 
strengthened, and invasive arterial pressure monitoring should be performed when necessary. A 
lung-protective ventilation strategy with low tidal volume is adopted to prevent ventilator-associated 
lung injury , and high-risk patients should be transferred to the ICU for postoperative monitoring . 

Currently, clinical data are limited. The technique can be cautiously applied in children aged 6–12 
years, with device sizes selected according to age and weight; it is not recommended for infants under 3 
years old due to the narrow nasopharyngeal cavity [31]. 

7. Discussion 

The combination of LMA and NPA is not a simple combination of two airway devices, but a 
dedicated anesthetic strategy designed for the characteristics of airway stent surgery. It achieves 
uninterrupted ventilation throughout the procedure via a dual-path ventilation model, balancing the 
core contradictions between ventilation safety, airway protection, and surgical manipulation. By 
implementing supraglottic airway management to ensure continuous ventilation while providing an 
unobstructed pathway for surgical procedures, this approach breaks the inherent conflict between 
ventilation support and surgical manipulation in traditional airway management, offering a new 
practical direction for the anesthetic management of high-risk difficult airways. 

Based on available clinical evidence and international authoritative guidelines, this regimen is 
preferentially indicated for patients with mild-to-moderate benign central airway stenosis. It should be 
used with caution in high-risk patients with severe stenosis, elderly patients with comorbidities, and is 
contraindicated in those with stenosis within 1 cm below the glottis, nasopharyngeal anatomical 
abnormalities, or active bleeding. These indications can be directly applied to clinical anesthetic 
decision-making, representing the core clinical guiding value of this review. 

Future research should focus on precise airway assessment, standardized operating procedures, and 
large-sample multicenter randomized controlled trials. It is also necessary to expand the study 
population to include special groups such as malignant stenosis and pediatric patients, incorporate 
long-term follow-up indicators, and improve the evidence-based framework. 

8. Conclusion 

The combination of LMA and NPA establishes a novel anesthetic management model featuring 
continuous ventilation, minimal invasiveness, safety, and no interference with surgical procedures. It 
can reduce the risks of hypoxemia and airway complications during airway stent implantation, serving 
as an important optimized strategy for the anesthetic management of patients with central airway 
stenosis. This regimen is recommended as the first-line strategy for patients with mild-to-moderate 
stenosis and can also be applied to severe stenosis patients after rigorous evaluation. This review has 
refined the evidence-based basis and clinical pathway of this technique, providing support for its 
standardized clinical promotion. 
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