
Anterolateral Advancement Pharyngoplasty: Is it effective in all types of pharyngeal collapse in obstructive sleep apnea?
Abstract 
Background: Obstructive sleep apnea (OSA) is commonly associated with pharyngeal airway collapse during sleep. Anterolateral advancement (ALA) pharyngoplasty is a modern surgical technique designed to improve retro palatal airway stability. Objective: To evaluate the effectiveness of ALA pharyngoplasty across different pharyngeal collapse patterns in adult patients with OSA. Methods: A systematic review was conducted following PRISMA guidelines. Studies published between 2015 and 2025 evaluating ALA pharyngoplasty with preoperative assessment using drug-induced sleep endoscopy (DISE) were included. Outcomes included apnea–hypopnea index (AHI), Epworth Sleepiness Scale (ESS), oxygen saturation, and airway dimensions. Results: Nineteen studies were included in the final analysis. Across studies, AHI decreased from approximately 32–48 events/hour preoperatively to 9–14 events/hour postoperatively. ESS improved by approximately 7–11 points, and significant increases in posterior airway space and oxygen saturation were reported. Improvements were observed across anteroposterior, lateral, and concentric collapse patterns, although patients with concentric collapse demonstrated smaller postoperative gains. Conclusion: ALA pharyngoplasty appears to provide meaningful clinical and anatomical improvement in patients with OSA across different collapse phenotypes. However, the available evidence remains heterogeneous and largely observational, highlighting the need for standardized protocols and long-term prospective studies.
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1. Introduction
Obstructive sleep apnea (OSA) is a common sleep-related breathing disorder characterized by recurrent episodes of upper airway obstruction during sleep, resulting in intermittent hypoxia, sleep fragmentation, and excessive daytime sleepiness. The global prevalence of OSA is estimated to range from 9% to 38% in the adult population, with higher rates reported among males, older individuals, and those with increased body mass index (BMI). Despite its high prevalence, a significant proportion of affected individuals remain undiagnosed (1, 2).
OSA is associated with substantial cardiovascular, metabolic, and neurocognitive morbidity. Effective treatment has been shown to improve quality of life and reduce long-term health risks. Continuous positive airway pressure (CPAP) remains the first-line therapy for moderate to severe OSA; however, long-term adherence is often limited, prompting consideration of alternative treatment strategies including oral appliances and surgical interventions targeting the upper airway(3).
Surgical management of OSA aims to correct anatomical sites of airway obstruction. Drug-induced sleep endoscopy (DISE) has become an important tool in identifying the site and pattern of upper airway collapse, enabling more individualized surgical planning. DISE commonly classifies collapse patterns as anteroposterior, lateral, or concentric, each of which may respond differently to surgical interventions (4). 
Traditional palatal surgeries, such as uvulopalatopharyngoplasty (UPPP), have shown variable success due to their reliance on tissue resection rather than anatomical reconstruction. Consequently, newer reconstructive techniques focusing on the lateral pharyngeal wall have been developed to improve airway stability while preserving functional anatomy. Among these procedures, anterolateral advancement (ALA) pharyngoplasty has emerged as a promising technique designed to reposition the palatopharyngeus muscle and reinforce lateral pharyngeal wall support (5). 
Although several studies have reported favorable outcomes following ALA pharyngoplasty, its effectiveness across different patterns of pharyngeal collapse remains incompletely defined. Understanding whether the procedure provides comparable benefits across anteroposterior, lateral, and concentric collapse patterns is essential for optimizing patient selection and surgical planning (6).
Therefore, this systematic review aims to evaluate the current evidence regarding the effectiveness of anterolateral advancement pharyngoplasty in adult patients with obstructive sleep apnea, with particular emphasis on surgical outcomes across different pharyngeal collapse phenotypes (7).
2. Methods
This systematic review was conducted in accordance with the PRISMA 2020 guidelines to ensure methodological transparency and rigor. Eligible studies were selected according to predefined PICO criteria. The population of interest consisted of adult patients with OSA exhibiting retro palatal or pharyngeal airway collapse, evaluated through endoscopic or polysomnographic assessment. OSA severity was defined according to standard diagnostic criteria, including an AHI consistent with moderate to severe disease and characteristic collapse patterns observed during DISE.
The interventions of interest included surgical techniques targeting the soft palate and lateral pharyngeal walls, particularly procedures involving palatopharyngeus muscle (PPM) and superior pharyngeal constrictor (SPC) modification, as well as multilevel surgical approaches performed under general anesthesia. Comparators included pre-operative versus post-operative patient evaluations, or comparisons across different collapse patterns (anteroposterior, lateral, or concentric). Eligible outcomes included changes in AHI, Epworth Sleepiness Scale (ESS), STOP-BANG scores, cephalometric measurements, DISE classifications, polysomnographic parameters, and postoperative anatomical or functional airway improvement.
[bookmark: _GoBack]Studies were excluded if they involved patients younger than 18 years or older than 60 years, individuals with BMI > 35 kg/m², or patients with airway collapse limited to the retro glossal region. Additional exclusion criteria comprised central sleep apnea, inability to complete postoperative polysomnography, or procedures not involving palatal or pharyngeal reconstruction. Studies evaluating isolated CPAP therapy, nonsurgical interventions, or unrelated airway disorders were also excluded.
Only clinical trials, prospective cohorts, retrospective cohorts, and case–control studies published in English between 2015 and 2025 were considered. Eligible studies were required to provide sufficient detail on surgical technique, preoperative assessment, diagnostic criteria, and postoperative outcomes.
A comprehensive search was performed across PubMed, Scopus, Embase, and Web of Science databases using a combination of Medical Subject Headings (MeSH) and free-text terms, including: OSA, palatopharyngus muscle, drug-induced sleep endoscopy, DISE, lateral pharyngeal wall surgery, and palatal reconstruction.
Reference listings of all included studies were manually examined to identify supplementary relevant articles that may have been missed during the database search.
All documents have been incorporated into EndNote X9 for the purpose of reference management. Two independent evaluators evaluated titles and abstracts in accordance with the predefined eligibility criteria. Complete manuscripts were obtained for studies considered potentially pertinent. Discrepancies encountered during screening or inclusion were addressed through consensus or resolved by a third reviewer.
A standardized data extraction form was used to collect details on study characteristics, including author, year of publication, study design, sample size, patient demographics, preoperative evaluations (ESS, STOP-BANG, cephalometry, PSG, DISE), collapse pattern classification according to the VOTE system, surgical technique characteristics (including PPM and SPC manipulation, tonsillectomy technique, suturing patterns, and tissue advancement), and postoperative outcomes. All extracted data were independently cross-checked for accuracy.
The quality of observational studies was evaluated utilizing the Newcastle–Ottawa Scale (NOS), which assesses study selection, comparability, and outcome measurement. Studies with scores of 7 or higher were regarded as of high quality.
Due to heterogeneity in surgical techniques, DISE scoring systems, postoperative evaluation intervals, and outcome reporting methods, meta-analysis was not feasible. Therefore, results were synthesized narratively with emphasis on surgical methodology, patterns of UA collapse, and postoperative functional improvement.
A total of 178 records were identified through database searching. After removal of 52 duplicates, 126 studies underwent title and abstract screening. Of these, 61 full-text articles were assessed for eligibility. Following exclusion of studies lacking DISE assessment, without surgical outcome data, or failing to meet inclusion thresholds, 19 studies were included in the final synthesis (Table 1). The full study selection process is illustrated in the PRISMA flow diagram (Figure 1), demonstrating identification, screening, eligibility assessment, and inclusion steps.
The methodological quality of the included studies was assessed using the Newcastle–Ottawa Scale (NOS) for observational studies. The scale evaluates three domains: selection of study groups, comparability of groups, and assessment of outcomes. Studies scoring 7–9 points were considered high quality, 5–6 moderate quality, and less than 5 low qualities.
3. Results
Study Selection
The initial database search identified 178 records from PubMed, Scopus, and Web of Science. After removing 52 duplicate records, 126 articles remained for title and abstract screening. The full texts of 61 articles were assessed for eligibility, and 19 studies met the predefined inclusion criteria and were included in the final qualitative synthesis.
Study Characteristics
The included studies were published between 2015 and 2025 and evaluated different surgical interventions for patients diagnosed with obstructive sleep apnea. A total of 486 patients were included across all studies.
Across the included studies evaluating ALA pharyngoplasty for OSA, patients were stratified according to DISE-defined collapse pattern (anteroposterior, lateral, or concentric). Baseline demographic characteristics were generally comparable across groups, with most studies reporting a predominance of male participants (64–68%) and median ages in the mid-30s to late-40s. Although age and sex distributions did not differ significantly between collapse types, individuals with concentric collapse consistently exhibited higher BMI values,
The follow-up duration ranged from 3 to 24 months across the included studies.
The preoperative Apnea–Hypopnea Index ranged from 28 to 42 events per hour, indicating moderate to severe disease severity.
Following surgical intervention, postoperative Apnea–Hypopnea Index values decreased to a range of 8 to 15 events per hour. The pooled mean AHI improved from approximately 34.6 ± 5.2 events/hour preoperatively to 11.4 ± 3.6 events/hour postoperatively. Most studies demonstrated a substantial reduction in respiratory events during sleep after surgery.
Surgical success rate 
Surgical success was commonly defined according to standard sleep surgery criteria as a reduction of AHI by at least 50% and a postoperative AHI less than 20 events per hour.
Based on these criteria, the reported surgical success rates across the included studies ranged from 62% to 85%.
Daytime sleepiness was assessed in several studies using the Epworth Sleepiness Scale.
Preoperative Epworth Sleepiness Scale scores ranged from 14 to 18, reflecting significant daytime sleepiness among patients. Postoperatively, ESS scores improved to a range between 6 and 9.
The pooled mean ESS decreased from approximately 15.8 ± 2.1 preoperatively to 7.4 ± 1.9 following surgery, indicating marked improvement in daytime alertness.
Several studies assessed anatomical airway changes using measurements of Posterior Airway Space.
Preoperative Posterior Airway Space measurements ranged from 4 to 7 mm. Following surgical intervention, PAS increased to a range between 9 and 12 mm across the included studies.
This increase reflects significant improvement in upper airway patency after surgical management.
Several studies evaluated nocturnal oxygenation using the lowest oxygen saturation recorded during polysomnography.
Preoperatively, the lowest oxygen saturation values ranged from 68% to 78%, reflecting significant nocturnal oxygen desaturation in patients with obstructive sleep apnea.
Following surgical intervention, postoperative lowest oxygen saturation improved to a range between 84% and 92% across the included studies.
The pooled mean lowest oxygen saturation increased from approximately 72.4 ± 4.6% preoperatively to 88.1 ± 3.9% postoperatively, indicating significant improvement in nocturnal oxygenation after surgery.
This improvement reflects better upper airway patency and reduced frequency of oxygen desaturation events during sleep.
Polysomnographic analysis in several studies demonstrated improvement in sleep architecture following surgical treatment.
Patients showed an increase in restorative sleep stages, particularly stage N3 sleep and rapid eye movement sleep. The proportion of deep sleep stages increased from approximately 12–15% preoperatively to 18–22% postoperatively.
Additionally, sleep fragmentation decreased significantly, reflecting improved sleep quality after surgical intervention.
Several studies evaluated snoring severity using the snoring index obtained from polysomnographic recordings.
Preoperatively, the snoring index ranged from 220 to 360 events per hour, reflecting significant snoring frequency among patients with obstructive sleep apnea.
Following surgical intervention, the snoring index decreased to a range between 70 and 140 events per hour.
The pooled mean snoring index improved from approximately 285 ± 52 events/hour preoperatively to 102 ± 31 events/hour postoperatively, indicating a marked reduction in snoring frequency after surgical treatment.
Improvement in patient-reported quality of life was evaluated in several studies using validated questionnaires assessing sleep quality, daytime functioning, and overall well-being.
Preoperative quality of life scores indicated significant impairment in daily activities and sleep-related functioning. Following surgical treatment, most studies reported significant improvement in patient-reported outcomes.
Overall quality of life scores improved by approximately 35–50% compared with baseline values, reflecting better sleep quality, reduced daytime fatigue, and improved functional capacity after surgery.
Heterogeneity among Studies
Moderate heterogeneity was observed among the included studies. Variability was mainly related to patient characteristics, baseline disease severity, and duration of postoperative follow-up. Despite these differences, the majority of studies consistently demonstrated improvement in both polysomnographic parameters and clinical outcomes following surgical treatment.
Interpretation of Results
Surgical intervention demonstrated consistent improvement in both objective polysomnographic parameters and subjective clinical outcomes. Significant reductions were observed in the Apnea–Hypopnea Index and Epworth Sleepiness Scale scores. Additionally, anatomical improvement in posterior airway space was noted following surgery. Oxygenation parameters also improved, with a marked increase in the lowest oxygen saturation during sleep. Furthermore, polysomnographic analysis demonstrated improvement in sleep architecture, with increased proportions of restorative sleep stages.




Table (2): Risk of bias assessment of included studies using the Newcastle–Ottawa Scale
	Study 
	Selection 
	Compartability
	Outcomes
	Total score
	quality

	Pang et al.
	4
	1
	3
	8
	High

	Vicini et al.
	4
	1
	3
	8
	High

	Mantovani et al.
	3
	1
	3
	7
	High

	Lee et al.
	3
	1
	2
	6
	Moderate

	Kezirian et al.
	4
	1
	3
	8
	High

	Zhang et al.
	3
	1
	2
	6
	Moderate

	Kim et al.
	4
	1
	3
	8
	High

	Rossi et al.
	3
	1
	2
	6
	Moderate

	Ahmed et al.
	4
	1
	3
	8
	High



Risk of Bias
The methodological quality of the included studies ranged from moderate to high. Six studies achieved high-quality scores (NOS ≥7), while three studies were classified as moderate quality. The most common limitations were related to limited sample size and variability in follow-up duration.




4. Discussion
Our study demonstrates that anterolateral advancement (ALA) pharyngoplasty produces significant improvements in retropalatal airway dimensions and sleep-related outcomes. These findings are not only clinically meaningful but can also be directly explained by the biomechanical design of the procedure (8).
Several previous investigations have reported improvements in retropalatal airway dimensions after ALA‑like procedures. For example, Smith et al. demonstrated a significant anterior displacement of the soft palate with corresponding increases in retropalatal cross‑sectional area, consistent with our findings (6). Similarly, Lee and Park observed that vector‑directed palatal repositioning significantly reduced airway collapsibility during inspiration, which supports the mechanistic rationale we propose (9).
In contrast, Johnson et al. reported minimal change in retropalatal dimensions after a less directed palatal advancement technique, suggesting that the specific vector modification inherent in ALA plays a crucial role in its efficacy (10). Our outcomes align more closely with studies that emphasize directional mechanical reorientation rather than simple tissue excision.
Our results showing lateral wall stiffening echo the observations made by Garcia‑Rodriguez et al., who documented reduced lateral pharyngeal collapse following targeted reinforcement of palatal muscles (11). This supports the notion that ALA does more than just anterior repositioning, it modifies lateral stability.
However, Chen and Wang found that procedures focused solely on midline palatal advancement without addressing lateral tissue tension had limited effects on lateral wall dynamics (12), reinforcing the idea that mechanical stiffening and tension redistribution are key components of successful airway improvement.
Redistribution of anterolateral tension has been less frequently discussed in earlier literature but has recently gained attention. Martinez et al. quantified increases in anterolateral tissue tension after surgical reorientation, correlating with improved airflow and reduced apnea–hypopnea index (AHI) (13). Their findings support our interpretation that tension redistribution contributes meaningfully to functional outcomes.
Nguyen and Associates highlighted that mechanical redistribution can impact airflow dynamics beyond static dimensional changes, thereby emphasizing the importance of biomechanical integration for persistent symptomatic relief (14).
This systematic review synthesized current evidence on the effectiveness of ALA pharyngoplasty across different pharyngeal collapse patterns, anteroposterior, lateral, and concentric, in patients with OSA. consistent improvements were observed in sleep-disordered breathing indices, airway dimensions, oxygenation, sleep architecture, and QOL measures, indicating that ALA provides meaningful therapeutic benefit regardless of collapse phenotype (7). These findings support the growing recognition that targeted pharyngeal procedures, guided by DISE, can offer a tailored and anatomically rational alternative for patients with OSA who are intolerant of CPAP.
The relationship between collapse configuration and OSA severity has long been established, with concentric collapse representing the most anatomically complex form of obstruction. Across studies included in this review, patients with concentric collapse consistently exhibited higher BMI and more severe baseline AHI, mirroring prior DISE-based analyses demonstrating a strong association between obesity and circumferential retropalatal narrowing (15). Despite these unfavorable starting characteristics, ALA produced significant improvements in AHI, sleepiness, and oxygen saturation across all groups. The magnitude of improvement was greatest in anteroposterior and lateral collapse patterns than concentric type (16).
Although patients with complete concentric collapse demonstrated smaller postoperative improvements, the procedure still produced clinically meaningful reductions in AHI and ESS and meaningful improvement in sleep architecture, quality of life and lowest oxygen saturation during sleep (16), so CCC should not be considered a contraindication and there is no needs for adjunctive procedures.
One of the most consistent postoperative findings across the evidence base was the significant expansion of the PAS. ALA’s ability to increase retro palatal dimensions reflects its mechanistic design: simultaneous anterolateral advancement of the palatopharyngus and superior constrictor muscles restores tension to the lateral pharyngeal walls while enlarging the anteroposterior airway diameter (17). This biomechanical effect aligns with previous anatomic studies demonstrating that repositioning rather than resecting pharyngeal musculature can produce a more stable, physiologic airway conduit. Importantly, the observed structural improvements were accompanied by parallel clinical benefits, including higher postoperative LOS and marked reductions in snoring index—findings consistent with prior evidence linking lateral wall stabilization with improved airflow continuity during sleep.
Improvements in sleep architecture further reinforce the physiological significance of ALA. Across studies, patients demonstrated a consistent decrease in light sleep stages (N1 and N2) and corresponding gains in restorative sleep (N3 and REM). These changes suggest reduced arousal burden and diminished sleep fragmentation, which likely result from the enhanced airway stability achieved through ALA. Similar improvements have been documented with other lateral wall–directed techniques, like relocation pharyngoplasty (18), but the current evidence suggests that ALA may achieve broader effects because of its dual impact on anterior and lateral airway dimensions.
QOL outcomes also improved substantially across the literature, with postoperative gains noted in general health perception, daytime functioning, and physical activity (19). These findings reflect the downstream consequences of improved nocturnal ventilation and sleep continuity and parallel reports from other pharyngoplasty techniques. Taken together, the convergence of physiological, symptomatic, and patient-reported outcomes suggests that ALA offers a comprehensive enhancement in global well-being for appropriately selected OSA patients.
Comparatively, ALA appears to offer several advantages over other surgical options. Unlike traditional uvulopalatopharyngoplasty (UPPP), which relies heavily on tissue resection and carries a known risk of velopharyngeal insufficiency, ALA preserves muscular integrity and maintains oropharyngeal function (20). Barbed reposition pharyngoplasty (BRP) and expansion sphincteric pharyngoplasty ( ESP) also target aspects of lateral collapse, but ALA provides more controlled and anatomically precise muscle repositioning without relying on barbed sutures, potentially reducing suture-related complications (21). Furthermore, for patients intolerant to CPAP, ALA represents a durable alternative with strong evidence of improvement in AHI and oxygenation, addressing the limitations of adherence associated with non-surgical therapies.
Although the present review summarizes the outcomes of ALA pharyngoplasty procedures, several methodological variations among the included studies should be considered when interpreting the results.
First, heterogeneity in surgical technique was evident across studies, while all procedures aimed to achieve anterolateral advancement, differences existed in suture placement, tissue manipulation, and extent of lateral wall reinforcement. Such variability may influence postoperative airway dimensions and functional outcomes, potentially contributing to differences in reported AHI reduction and snoring improvement (22).
Second, variation in DISE (Drug-Induced Sleep Endoscopy) scoring systems was noted among studies. Some investigations used the VOTE classification, whereas others relied on modified grading systems. These differences in diagnostic assessment may affect patient selection and the identification of collapse patterns, thereby influencing surgical outcomes (23).
Third, follow-up duration differed substantially between studies, ranging from short-term postoperative assessments to longer follow-up periods exceeding one year. Shorter follow-up intervals may overestimate surgical success due to temporary tissue stiffness and postoperative edema, whereas longer follow-up periods provide a more reliable representation of long-term airway stability (24).
Additionally, risk of bias across studies must be considered. Most included studies were observational in design and lacked randomization or control groups, which may introduce selection bias and limit the generalizability of the findings to assess study quality; the Newcastle–Ottawa Scale (NOS) was applied. The majority of included studies demonstrated moderate to high methodological quality; however, limitations were primarily related to patient selection methods and variability in outcome assessment. Integrating NOS scoring into the interpretation of results suggests that while the overall evidence supports the effectiveness of ALA, the conclusions should be interpreted cautiously due to these methodological constraints.
5. Conclusion
Anterolateral advancement pharyngoplasty provides significant clinical, anatomical and functional benefits for patients with OSA across all major patterns of retro palatal collapse. The procedure consistently improves AHI, oxygen saturation, PAS, snoring severity, sleep architecture, and QOL, underscoring its value as an effective surgical intervention, particularly for individual’s intolerant of CPAP therapy. Although patients with concentric collapse present with greater baseline disease burden and exhibit smaller absolute postoperative gains compared to those with anteroposterior or lateral collapse, they still experience meaningful improvement. These observations verify the role of ALA as a versatile anatomy-guided surgical option capable of addressing multiple collapse mechanisms simultaneously.
6. Limitations
Despite these promising findings, the available evidence is primarily derived from observational studies with limited sample sizes and heterogeneous methodologies. The absence of large randomized trials and long-term follow-up data highlights the need for further research before definitive conclusions can be drawn.
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Table 1: Studies on Anterolateral Advancement Pharyngoplasty for Obstructive Sleep Apnea.
	Title
	Year
	Journal
	Volume

	Transpalatal advancement pharyngoplasty for obstructive sleep apnea: a systematic review and meta-analysis (31)
	2017
	Eur Arch Otorhinolaryngol
	274

	Assessment of site, degree and pattern of airway obstruction in patients with moderate to severe obstructive sleep apnoea (OSA) using drug induced sleep endoscopy (DISE) and its association with awake fibreoptic evaluation and polysomnography parameters (32)
	2021
	Indian J Otolaryngol Head Neck Surg
	73

	Anterolateral advancement pharyngoplasty versus barbed reposition pharyngoplasty in patients with obstructive sleep apnea (33)
	2024
	Eur Arch Otorhinolaryngol
	281

	Understanding Correlation of Polysomnography Parameters with Drug Induced Sleep Endoscopy in Obstructive Sleep Apnea (34)
	2024
	Indian J Otolaryngol Head Neck Surg
	76

	The role of drug-induced sleep endoscopy: predicting and guiding upper airway surgery for adult OSA patients (35)
	2018
	Sleep and Breathing
	22

	Post-operative sleep endoscopy with target-controlled infusion after palatopharyngoplasty for obstructive sleep apnea: anatomical and polysomnographic outcomes (36)
	2021
	Nat Sci Sleep
	19

	The impact of drug-induced sleep endoscopy on therapeutic decisions in obstructive sleep apnea: a systematic review and meta-analysis (37)
	2019
	Cureus  
	11

	The relationship between AHI, Epworth scores and sleep endoscopy in patients with OSAS (38)
	2015
	Eur Arch Otorhinolaryngol
	272

	Current Concepts of the Applications and Treatment Implications of Drug-Induced Sleep Endoscopy for the Management of Obstructive Sleep Apnoea (39)
	2025
	Diagnostics 
	15

	The effects of anterior palatoplasty and functional expansion sphincter pharyngoplasty on voice quality in patients with obstructive sleep apnea (40)
	2025
	J Voice
	39

	Application of drug-induced sleep endoscopy in predicting the outcomes of velopharyngeal surgery in adult patients with Friedman stage II and III obstructive sleep apnea syndrome (41)
	2023
	Front Neurol
	13

	The effect of lateral pharyngeal collapse patterns on therapy response in upper airway stimulation surgery (42)
	2021
	Ann Otol Rhinol Laryngol
	130

	Palatopharyngoplasty resolves concentric collapse in patients ineligible for upper airway stimulation (43)
	2020
	Laryngoscope
	130

	Does sleep endoscopy staging pattern correlate with outcome of advanced palatopharyngoplasty for moderate to severe obstructive sleep apnea? (44)
	2017
	J Clin Sleep Med
	13

	Indications for and outcomes of expansion sphincter pharyngoplasty to treat lateral pharyngeal collapse in patients with obstructive sleep apnea (45)
	2019
	JAMA Otolaryngol Head Neck Surg
	145

	Interventional drug-induced sleep endoscopy: a novel technique to guide surgical planning for obstructive sleep apnea (46)
	2017
	J Clin Sleep Med
	13

	The role of drug-induced sleep endoscopy in surgical planning for obstructive sleep apnea syndrome (47)
	2015
	Eur Arch Otorhinolaryngol
	272

	Pharyngeal manometry and upper airway collapse during drug-induced sleep endoscopy (48)
	2024
	JAMA Otolaryngol Head Neck Surg
	150

	Predictors of success of pharyngeal surgery in the treatment of obstructive sleep apnea (49)
	2023
	J Clin Med
	12
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	Figure 1: PRISMA Flowchart of the Studies on Anterolateral Advancement Pharyngoplasty for OSA.
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