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Abstract

Objectives/Hypothesis—To identify patterns of airway collapse during preoperative drug-

induced sleep endoscopy (DISE) as predictors of surgical failure following multilevel airway

surgery for patients with obstructive sleep apnea-hypopnea syndrome (OSAHS).

Study Design—Retrospective clinical chart review.

Methods—Medical records of patients who underwent site-specific surgical modification of the

upper airway for treatment of OSHAS were reviewed. Patients were included in this study if they

had a preoperative airway evaluation with DISE as well as preoperative and postoperative

polysomnography. Airway obstruction on DISE was described according to airway level, severity,

and axis of collapse. Severe airway obstruction was defined as >75% collapse on endoscopy.

Surgical success was described as a postoperative apnea-hypopnea index (AHI) of <20 and a

>50% decrease in preoperative AHI.

Results—A total of 34 patients were included in this study. The overall surgical success rate was

56%. Surgical success (n = 19) and surgical failure (n = 15) patients were similar with regard to

age, gender, body mass index, preoperative AHI, Friedman stage, adenotonsillar grades, and

surgical management. DISE findings in the surgical failure group demonstrated greater incidence

of severe lateral oropharyngeal wall collapse (73.3% vs. 36.8%, P = .037) and severe supraglottic

collapse (93.3% vs. 63.2%, P = .046) as compared to the surgical success group.

Conclusions—The presence of severe lateral pharyngeal wall and/or supraglottic collapse on

preoperative DISE is associated with OSAHS surgical failure. The identification of this failure-

prone collapse pattern may be useful in preoperative patient counseling as well as in directing an

individualized and customized approach to the treatment of OSHAS.

Keywords

Lateral oropharyngeal wall collapse; supraglottic collapse; obstructive sleep apnea-hypopnea

syndrome; surgical failure

© 2012 The American Laryngological, Rhinological and Otological Society, Inc.

Send correspondence to Ho-Sheng Lin, MD, 4201 St. Antoine St., 5E University Health Center, Detroit, MI 48201.
hlin@med.wayne.edu.

The authors have no funding, financial relationships, or conflicts of interest to disclose.

NIH Public Access
Author Manuscript
Laryngoscope. Author manuscript; available in PMC 2013 December 23.

Published in final edited form as:

Laryngoscope. 2012 February ; 122(2): . doi:10.1002/lary.22474.

N
IH

-P
A

 A
u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t



INTRODUCTION

Obstructive sleep apnea hypopnea syndrome (OSAHS) is a growing problem in the United

States, affecting 9% to 24% of American adults and exacting a $16 billion annual toll to the

US economy.1 Such cost is due to decreased productivity and greater likelihood of

workplace and motor vehicle accidents, as well as the increased prevalence of

cardiovascular and cerebrovascular disease.2,3 Despite recent medical and surgical advances,

the prevalence of OSAHS is expected to continue to increase due to the obesity epidemic

threatening the American public.4,5 Continuous positive airway pressure (CPAP) therapy

remains the first-line medical therapy in the management of OSAHS, with a success rate of

78%.6 However, 46% to 85% of patients cannot tolerate CPAP and may thus potentially

benefit from surgical interventions.7,8 Traditionally, CPAP-intolerant patients were offered

an uvulopalatopharyngoplasty (UPPP) as the surgical procedure of choice. However, overall

success rates for UPPP were found to be less than optimal (40.7%), as demonstrated in a

meta-analysis by Sher et al. and supported by others.9,10 This poor surgical outcome

following UPPP is thought to occur in part due to a failure to recognize patterns of airway

collapse that are not addressed by palatal surgery.

The increased realization that upper airway obstruction in patients with OSAHS can occur at

multiple airway levels was instrumental in improving patient selection and led to improved

surgical outcomes. Patients with Fujita type I obstruction (retropalatal only) responded with

an 83% success rate following a UPPP, whereas individuals with Fujita type II (retropalatal

and retrolingual collapse) or type III obstruction (retrolingual collapse only) experience a

success rate of only 19% after UPPP.9 Furthermore, the recognition of multilevel airway

obstruction in OSAHS patients led to the introduction of numerous surgical techniques to

address the retrolingual site of obstruction in addition to the retropalatal collapse. Surgical

procedures, such as base of tongue resection, tongue suspension, hyoid myotomy and

advancement, genioglossus advancement, bimaxillary advancement, among others, have

now become part of the otolaryngologist’s armamentarium for the surgical management of

OSAHS.11 The advent of these new techniques and the preoperative identification of airway

obstruction levels have improved the success rate following site-directed multilevel upper

airway surgery for OSAHS patients.12 However, despite these advances, patients with

OSAHS still experience a significant failure rate that remains poorly understood.10,13

At our institution since 2006, routine preoperative drug-induced sleep endoscopy (DISE) has

been conducted, along with other diagnostic techniques, as part of a standard preoperative

evaluation to identify the site of airway obstruction in an attempt to guide the selection of

the most appropriate surgical interventions. In this study, we aimed to carefully review our

DISE findings in an attempt to identify any patterns of airway collapse associated with poor

surgical outcome. The identification of failure-prone collapse patterns may be useful for

preoperative patient counseling and may serve as an impetus for alteration of treatment

strategies in this group of patients.

MATERIALS AND METHODS

Patient Selection

Institutional review board approval was obtained for a retrospective chart review of all

patients (age >18 years) who underwent DISE at our institution from January 2006 through

December 2010. This period coincided with the implementation of routine DISE for

preoperative evaluation of OSAHS patients at our institution. Patients were included in this

study if they had a preoperative DISE, had surgical procedures to address airway

obstruction, and had preoperative and postoperative polysomnograms. All included patients

were referred to our department for surgical evaluation due to the inability to tolerate CPAP
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therapy. Patients were excluded from this study if they had polysomnogram-proven central

sleep apnea syndrome.

Patient Information

Detailed patient information was obtained as part of our standard obstructive sleep apnea

(OSA) evaluation for all patients. Demographic data, past medical history, past surgical

history, and social history were collected for all patients. Detailed physical examination

records were also kept, including body mass index (BMI), Friedman palate position

classification,14 and adenotonsillar grades. Finally, diagnostic testing, including preoperative

and postoperative apnea-hypopnea index (AHI) as well as preoperative DISE findings, was

carefully documented.

DISE

Sleep endoscopy was performed in the operating room by a single evaluating surgeon as part

of a standard preoperative assessment. Sleep induction was achieved in the operating room

according to a standard propofol titration protocol beginning at a rate of 50 to 75 μg/kg/min

intravenous infusion. The use of benzodiazepines and other sedating medications were

strictly prohibited. The target level of sedation was that of light sleep with arousal to tactile

but not vocal stimulation. Once sedation was achieved, a flexible fiberoptic nasal endoscope

was passed through the nose for inspection of the entire upper airway. Dynamic collapse

was evaluated at the level of the retropalatal, retrolingual, and supraglottic airway segments

and described in terms of a two-dimensional axial diameter change (i.e., lateral,

anteroposterior [AP] or circumferential [both]). The degree of airway collapse at each level

was quantified as mild (0%–25%), moderate (25%–75%), or severe (>75%) along each of

the lateral and/or AP axes. DISE was chosen as the primary method of preoperative upper

airway investigation in this study over other modalities, such as awake nasal laryngoscopy

with Muller’s maneuver or lateral cephalometry. This preference relates to the senior

author’s own experience and familiarity with DISE and does not serve to adjudicate DISE as

the only diagnostic modality in the preoperative evaluation of OSAHS patients. In the senior

author’s experience, DISE has proven to be a more reliable diagnostic and planning tool in

the determination of the site (retropalatal, retrolingual, supraglottic), type (anteroposterior,

lateral, circumferential), and severity of airway obstruction prior to upper airway

surgerization.

Polysomnography

Standard polysomnography was performed on all patients as part of their preoperative

OSAHS evaluation and postoperative follow-up. All studies were conducted and scored

according to the standards of the American Academy of Sleep Medicine. During each sleep

study, standard parameters were monitored, including electroencephalography,

electrooculography, chin electromyography, and electrocardiography. Respiratory

parameters included a nasal pressure transducer, oronasal thermistor, respiratory inductive

plethysmography, and oximetry. The apnea-hypopnea index was the major sleep parameter

used in this study as a measure of OSA severity and in the definition of surgical success or

failure. Apneic episodes were defined as a complete cessation of airflow at the nose and

mouth for at least 10 seconds, whereas hypopneas were defined as partial obstructive events

with diminution of airflow by more than 30% for at least 10 seconds with an associated

oxygen desaturation of 4% or more.

Surgical Therapy

All patients underwent surgical management of their obstructive sleep apnea by a single

surgeon (H.-S.L.). The type and extent of surgical resection was based on the specific sites

Soares et al. Page 3

Laryngoscope. Author manuscript; available in PMC 2013 December 23.

N
IH

-P
A

 A
u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t



of airway collapse found during DISE, with the ultimate intent set on addressing all levels of

severe airway collapse. This method of site-specific multilevel airway surgery is a generally

well-accepted approach used by most sleep surgeons.11,12 Thus, a palatal procedure was

selected to address severe collapse (as defined by >75% obstruction) at the retropalatal level,

and a base of tongue procedure was used for the management of severe collapse at the

retrolingual level. The selection of each particular type of procedure used in this study was

entirely based on the experience and assessment by the senior author (H.-S.L.). Surgical

procedures included a combination of the following: nasal surgery (including septoplasty

and/or turbinate reduction), adenoidectomy, tonsillectomy, Pillar palatal implant, UPPP,

hyoid advancement, genioglossus advancement, Repose tongue suspension, and base of

tongue resection.

To address the nose and nasopharynx, nasal surgery and/or adenoidectomy were performed

as needed. To address retropalatal collapse, either UPPP or Z-palatoplasty (ZPP) as

described by Friedman et al.15,16 was selected. Sleep endoscopy findings dictated which

procedure was chosen for management of the retropalatal airway. If DISE revealed only an

anteroposterior form of collapse, then a UPPP was recommended. On the other hand, if

sleep endoscopy findings showed a circumferential type of retropalatal collapse, then a ZPP

was elected.

The approach to the surgical management of the retrolingual airway was similarly dictated

by DISE findings. When the presence of significant lingual tonsils contributing to the

collapse of the retrolingual airway was identified on DISE, a surgical base of tongue

resection was employed. In patients with midline retrolingual collapse, the Repose tongue

suspension or genioglossus advancement was used based on the patient’s preference after

thorough discussion of the pros and cons of each procedure with the patient.

To address the presence of supraglottic airway collapse, hyoid suspension and advancement

was employed and was frequently performed in conjunction with a tongue base procedure.

Patients were categorized as having one-, two-, three-, or four-level surgical management

depending on the number of upper airway levels addressed at the time of surgery. Surgical

success was strictly defined as a >50% decrease in preoperative AHI with a concurrent

postoperative AHI of <20.

Statistical Analysis

Data analysis was carried out using XLSTAT software (Addinsoft, New York, NY).

Numerical data sets were compared using the Mann-Whitney-Wilcoxon test and the Student

t test as dictated by normality testing. Proportion testing for categorical variables was carried

out using the Fisher exact test.

RESULTS

A total of 36 patients with preoperative DISE as well as preoperative and postoperative

polysomnograms were identified for this retrospective study. Of these, two patients were

excluded due to the presence of a significant central sleep apnea component. OSA severity

ranged from mild (AHI 5–15, 18%), to moderate (AHI 15–30, 35%), to severe (AHI >30,

47%). The mean BMI was 34.4 kg/m2 (standard deviation [SD], 7.6 kg/m2; range, 23.0–58.5

kg/m2), with an average patient age of 48 years (SD, 12 years; range, 19–70 years). Our of

all of the patients 73.5% were male. The overall surgical success rate was 56% (19/34).

There was no statistically significant difference between the surgical success (n = 19) and

surgical failure (n = 15) groups in terms of age, preoperative severity of OSA, gender, BMI,
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prior airway surgical history, tobacco and alcohol use, and specific medical comorbidities

(Table I). There was also no difference between the two groups in terms of physical exam

findings, such as Friedman score and adenotonsillar grade (Table II). Finally, the surgical

management for OSHAS was similar for both the surgical success and failure groups with

regard to the type and location of upper airway surgery (Table III). The most common

procedures performed were palatopharyngoplasty (79.4%) and base of tongue procedures

(67.6%). Palatopharyngoplasty procedures were performed using either a standard UPPP

(59.3%) or ZPP (40.7%) technique as described by Friedman et al.15,16 Base of tongue

procedures included genioglossus advancement (4.4%),17 tongue Repose (39.1%),18

transoral base of tongue resection (34.8%),19 and lingual tonsillectomy (21.7%). Hyoid

myotomy/advancement17 was the third most commonly performed procedure (47.1%). A

temporary tracheotomy was performed in two subjects for prophylactic airway safeguarding,

which was reversed prior to postoperative polysomnography. The majority of subjects had

multilevel surgery, with most patients undergoing three-level surgical management.

Obstructive patterns visible on sleep endoscopy are summarized in Figure 1. Common

patterns of collapse included AP and circumferential retropalatal collapse (Fig. 1C–F), AP

and lateral retrolingual collapse (Fig. 1G–J), and supraglottic laryngeal collapse (Fig. 1K–

L). Of note, all patients undergoing preoperative sleep endoscopy were found to have severe

retropalatal collapse in the AP dimension. The severity of airway collapse at other levels

was more variable (Fig. 2). The incidence of severe collapse, defined as >75% reduction

during inspiration, between the surgical success and failure groups is shown in Table IV.

The incidence of severe collapse at the retropalatal level was not statistically different

between the success and failure groups. In addition, although AP retrolingual collapse was

more common in the surgical failure group, this was not statistically significant. In contrast,

there was a statistically significant difference (P = .037) in the incidence of severe

retrolingual lateral wall collapse between the two groups, with 73.3% of surgical failure

subjects exhibiting >75% lateral wall collapse on sleep endoscopy compared to only 36.8%

in the surgical success group. In addition, nearly all (93.3%) surgical failure patients

displayed severe supraglottic collapse on sleep endoscopy compared to the surgical success

group (63.2%, P = .046). The identification of severe lateral pharyngeal wall collapse was

associated with a surgical success rate of only 38.9%, whereas its absence was favorably

tied with a success rate of 75%. Similarly, the identification of severe supraglottic collapse

was associated with a surgical success rate of 46.1%, whereas its absence was associated

with an elevated success rate of 87.5%.

A total of 18 subjects had evidence of severe retrolingual lateral wall collapse on

preoperative sleep endoscopy (Table V). Compared to those without severe lateral wall

collapse, those with significant lateral collapse were often male, a finding that almost

reached statistical significance (P = .052). In contrast, no differences in BMI, age, and

preoperative AHI were evident. A similar analysis of all of the patients displaying severe

supraglottic collapse showed that there were no differences in BMI, age, gender, or

preoperative AHI compared to those without severe supraglottic collapse. However,

individuals with severe supraglottic collapse did show a statistically significant greater

likelihood of having severe AP collapse at the retrolingual level (Table VI).

DISCUSSION

The role of lateral pharyngeal wall collapse as a significant contributor to airway obstruction

in OSAHS patients has been speculated for decades but remains poorly understood. In 1990,

Rodenstein et al. first noticed that the magnetic resonance imaging-scanned upper airway of

patients with OSAHS was narrowed in the lateral dimension when compared to the airway

of normal subjects.20 In 1995, Schwab et al. demonstrated that such lateral wall prominence
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and restriction was due to thickening of the lateral pharyngeal wall and increased

parapharyngeal fat volume.21 The lateral pharyngeal walls of OSAHS patients were also

shown to be more collapsible than in normal subjects.22 Stauffer et al. showed that airway

volumes were identical between adult males with severe OSAHS and weight-and age-

matched controls, but airway resistance was much greater in the OSAHS group.23 The

importance of lateral oropharyngeal wall collapse was further demonstrated in a study by

Schellenberg et al. of 420 subjects, wherein lateral pharyngeal wall narrowing was found to

be the only statistically significant factor for OSAHS in males.24 However, a lack of

functional analysis and visualization during sleep via sleep endoscopy diminished the

objectivity of the study’s findings. These findings pointed to a morphologically different

oropharyngeal airway that is both laterally restricted and predisposed to lateral collapse

during inspiration in OSHAS patients.

Since the introduction of DISE at our institution, it has become evident that a large

proportion of OSAHS patients display certain unexpected patterns of airway collapse.

Specifically, although the majority of patients display severe retropalatal and anteroposterior

retrolingual collapse, we found that 53% of patients have significant lateral oropharyngeal

wall collapse at the retrolingual level, and 76% have significant laryngeal collapse at the

supraglottic level. In this study, both of these patterns of airway collapse are found to be

significantly more prevalent in the surgical failure group compared to the surgical success

group. This remains evident despite there being no statistically significant identifiable

differences between the two groups with regard to BMI, age, preoperative AHI, or type of

surgical management. Severe retrolingual lateral wall collapse was evident in 73.3% of

failures compared to 36.8% of successes (P = .037), whereas severe supraglottic collapse

was seen in 93.3% of failures compared to 63.2% of successes (P = .046). These findings

point toward a strong association between lateral oropharyngeal wall and supraglottic airway

collapse and OSAHS multilevel surgical failure; the absence of either of these findings is

predictive of surgical success with rates of 75% and 87.5%, respectively.

Lateral Oropharyngeal Wall Collapse

As noted in this study, patients with severe retrolingual lateral wall collapse were more

likely to be male and have a higher AHI than those without such collapse. The association

between male gender and retrolingual lateral wall collapse nearly reached statistical

significance (P = .052) and confirms the findings by Schellenberg et al.24 Although the link

between male gender and a greater tendency toward lateral oropharyngeal collapse is not

fully understood, several theories are recognized. Females have been shown to have a lower

volume of parapharyngeal fat and greater parapharyngeal dilator muscle activity than

males,25,26 both of which would predispose males to more severe lateral oropharyngeal wall

collapse.

Although the oropharynx is the most common site surgically addressed in the treatment of

OSAHS, the lateral oropharyngeal walls often remain poorly managed even after UPPP.

This has become evident despite the recent expansion in the number of surgical techniques

targeting the tongue base and supraglottis, none of which physically target the lateral

pharyngeal wall, especially at the retrolingual level. In 2003, Cahali described a lateral

pharyngoplasty procedure designed to address the lateral oropharyngeal wall in patients with

OSAHS.27 Despite the reported success compared to UPPP28 and few complications from

this procedure, objective studies quantifying postoperative changes in lateral oropharyngeal

collapse after either a UPPP or lateral pharyngoplasty are still lacking.
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Supraglottic Laryngeal Collapse

Supraglottic collapse was characterized by the prolapse of the arytenoids or epiglottis

toward the glottic inlet during inspiration, a finding that has been previously documented by

Bachar et al. in a review of 55 DISE procedures.29 In our study, the presence of supraglottic

laryngeal collapse was identified as a significant risk factor for surgical failure in patients

undergoing multilevel surgical management of OSAHS. This is evident despite 60% of

patients in the surgical failure group having undergone hyoid advancement, a finding that

demonstrates limited effectiveness of this procedure in the management of epiglottic

collapse.

Our study also finds a statistically significant association between severe supraglottic

collapse and the presence of severe AP retrolingual collapse. This is likely due to the

posterior displacement of the epiglottis resulting from a collapsed base of tongue. Under

such circumstances, a predisposition toward supraglottic laryngeal collapse exists during

inspiration. Thus, patients with severe retrolingual AP collapse are verifiably more prone to

an additional supraglottic collapse and may therefore gain an additional benefit from a base

of tongue procedure.

The rigidity of the supraglottic structures appears to be an essential component impacting

the tendency of the supraglottic airway toward collapse. In normal subjects, the epiglottis

and arytenoids remain erect during inspiration, whereas in individuals with a floppy

epiglottis there is a demonstrable collapse during inspiration. The tendency for arytenoid

prolapse is another well-documented form of supraglottic laryngeal collapse. In patients

with these two types of supraglottic collapse, gastroesophageal reflux disease and adult

laryngomalacia may be two key predisposing factors,30 although at this time no directed

studies are yet available. These findings also suggest a possible role for supraglottoplasty in

the management of adult OSAHS in selected patients.

CONCLUSION

To the best of our knowledge, this is the first study showing a statistically significant

association between surgical failure in OSAHS patients and severe lateral oropharyngeal

wall and/or supraglottic collapse. The identification of this failure-prone collapse pattern

may be useful in preoperative patient counseling as well as in directing an individualized

and customized approach to the treatment of OSAHS. In this study, the absence of lateral

pharyngeal wall and supraglottic collapse is found to be predictive of surgical success, with

rates of 75% and 87.5%, respectively. The development of novel surgical techniques to

address these two problematic patterns of collapse should lead to improved surgical

response rates in patients with OSAHS.
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Fig. 1.
Patterns of airway collapse on drug-induced sleep endoscopy. Normal patient: preinspiration

(A) and during inspiration (B). Antero-posterior retropalatal collapse: pre-inspiration (C)

and during inspiration (D). Lateral retropalatal collapse: preinspiration (E) and during

inspiration (F). Lateral retrolingual collapse: preinspiration (G) and during inspiration (H).

Anteroposterior retrolingual collapse: preinspiration (I) and during inspiration (J).

Supraglottic (epiglottic) collapse: preinspiration (K) and during inspiration (L).
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Fig. 2.
Severity of airway collapse for all patients according to airway level and severity of

collapse. AP = anteroposterior.
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TABLE I

Demographics, Diagnostics, Relevant Past History, and Comparison Between Obstructive Sleep Apnea-

Hypopnea Syndrome Surgical Success and Failure Groups.

Characteristic Success Group Failure Group P Value Test

Sample size n = 19 n = 15

Preoperative AHI, events/hr (SD) 35.2 (20.4) 49.5 (38.2) .510 Mann-Whitney

Mild OSAHS, no. (%) 3 (15.8) 3 (20.0) .930 Fisher exact

Moderate OSAHS, no. (%) 7 (36.8) 5 (33.3)

Severe OSAHS, no. (%) 9 (47.4) 7 (46.7)

Postoperative AHI, events/hr (SD) 8.7 (5.1) 34.7 (22.0) >.0001 Mann-Whitney

Age, yr (SD) 48 (7.6) 49 (15.6) .948 Student t

Male, no. (%) 12 (63.2) 13 (86.7) .240 Fisher exact

BMI, kg/m2 (SD) 36.3 (9.4) 31.6 (3.2) .069 Student t

Past surgical history, no. (%)

 Nasal 3 (15.8) 3 (20) 1.000 Fisher exact

 UPPP 0 3 (20) .076

 Tonsillectomy 3 (15.8) 6 (40) .139

 BOT procedure 0 0 1.000

Past medical history, no. (%)

 Asthma 2 (10.5) 1 (6.7) .430 Fisher exact

 COPD 2 (10.5) 1 (6.7) .430

 CHF 1 (5.3) 1 (6.7) .510

 GERD 6 (31.6) 3 (20) .235

Tobacco use 5 (26.3) 4 (26.7) 1.000 Fisher exact

Alcohol use 3 (15.8) 0 .672 Fisher exact

Time from OR to PSG, mo (SD) 6.1 (6.) 7.7 (8.8) .930 Mann-Whitney

AHI = apnea-hypopnea index; SD = standard deviation; OSAHS = obstructive sleep apnea-hypopnea syndrome; BMI = body mass index; UPPP =

uvulopalatopharyngoplasty; BOT = base of tongue; COPD = chronic obstructive pulmonary disease; CHF = congestive heart failure; GERD =

gastroesophageal reflux disease; OR = operating room; PSG = polysomnogram.
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TABLE II

Physical Examination Findings and Comparison Between Obstructive Sleep Apnea-Hypopnea Syndrome

Surgical Success and Failure Groups.

Characteristic Success Group Failure Group P Value Test

Base of tongue, no (%)

 Friedman I 0 0 .231 Fisher exact

 Friedman II 7 (36.8) 3 (20)

 Friedman III 10 (52.6) 12 (80)

 Friedman IV 2 (10.5) 0

Palatine tonsils, no (%)

 Grade 0 5 (26.3) 8 (53.3) 1.000 Fisher exact

 Grade 1+ 7 (36.8) 4 (26.7)

 Grade 2+ 4 (21.1) 1 (6.7)

 Grade 3+ 3 (15.8) 2 (13.3)

 Grade 4+ 0 0

Adenoids, no (%)

 Grade 0 9 (47.4) 10 (66.7) 1.000 Fisher exact

 Grade 1+ 9 (47.4) 4 (26.7)

 Grade 2+ 1 (5.3) 0

 Grade 3+ 0 1 (6.7)
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TABLE III

Distribution of Airway Level-Specific Surgical Interventions for Obstructive Sleep Apnea-Hypopnea

Syndrome Surgical Success and Failure Groups.

Characteristic Success Group Failure Group P Value Test

Surgical procedures, %

 Nasal surgery 26.30 55.30 .160 Fisher exact

 UPPP/Z-plasty 89.50 66.70 .199

 BOT procedure 68.40 66.70 1.000

 Hyoid advancement 36.80 60 .300

 Pillar procedure 5.30 20 .288

 Tracheostomy 0 13.30 .187

 Adenoidectomy 5.30 6.70 1.000

 Other 5.30 6.70 1.000

Surgical levels, no. (%)

 One 6 (31.6) 2 (13.3) 1.000 Fisher exact

 Two 5 (26.3) 4 (26.7)

 Three 8 (42.1) 6 (40)

 Four 0 3 (20)

UPPP = uvulopalatopharyngoplasty; BOT = base of tongue.
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TABLE IV

Incidence of Severe Collapse (>75%) on Sleep Endoscopy and Comparison Between Obstructive Sleep

Apnea-Hypopnea Syndrome Surgical Success and Failure Groups.

Site/Axis of Collapse Success Group, n = 19 Failure Group, n = 15 P Value (Fisher Exact Test)

Severe collapse (>75%), no. (%)

Retropalatal pharynx (anteroposterior) 19 (100) 15 (100) 1.000

Retropalatal pharynx (lateral) 10 (53.6) 7 (46.7) .755

Retrolingual pharynx (anteroposterior) 11 (57.9) 12 (80) .159

Retrolingual pharynx (lateral) 7 (36.8) 11 (73.3) .037

Supraglottic larynx 12 (63.2) 14 (93.3) .046
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TABLE V

Comparison of Patient Characteristics Between Individuals With Versus Without Severe Retrolingual Lateral

Pharyngeal Wall Collapse.

Characteristic
Severe Retrolingual Lateral Wall

Collapse, n = 18
No Severe Retrolingual Lateral

Wall Collapse, n = 16 P Value Test

BMI, kg/m2 (SD) 34.3 (6.5) 34.1 (9.0) .935 Student t

Age, yr (SD) 45 (11.9 52 (10.7) .112 Student t

Male, no (%) 16 (89) 9 (56) .052 Fisher exact

Preoperative AHI, events/hr (SD) 45.4 (35.0) 37.1 (23.4) .876 Mann-Whitney

Surgical success, % 38.9 75.0 .037 Fisher exact

BMI = body mass index; SD = standard deviation; AHI = apnea-hypopnea index.
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TABLE VI

Comparison of Patient Characteristics Between Individuals With Versus Without Severe Supraglottic Airway

Collapse.

Characteristic
Severe Supraglottic Collapse, n =

26
No Severe Supraglottic Collapse, n

= 8 P Value Test

BMI, kg/m2 (SD) 34.5 (8.2) 33.4 (6.0) .737 Student t

Age, yr (SD) 49 (2.2) 46 (10.5) .522 Student t

Male, no. (%) 20 (76.9) 5 (62.5) .649 Fisher exact

Retrolingual AP collapse, no. (%) 21 (80.8) 2 (33.3) .007 Fisher exact

Preoperative AHI, events/hr (SD) 43.1 (32.0) 36.3 (23.1) .876 Mann-Whitney

Surgical success, % 46.2 87.5 .046 Fisher exact

BMI = body mass index; SD = standard deviation; AP = anteroposterior; AHI = apnea-hypopnea index.
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