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Abstract Background: Identifying the site of obstruction and the pattern of airway change during

sleep are the key points essential to guide surgical treatment decision making for snoring and

obstructive sleep apnoea–hypopnoea syndrome (OSAHS) in adults. The use of nasopharyngoscopy

during the application of the Müller maneuver is frequently employed to establish the site of upper

airway obstruction. The Müller maneuver, however, is used when the patient is awake and therefore

may not correlate with obstruction occurring during sleep. Drug-induced sleep endoscopy (DISE)

avoids these drawbacks and may provide a more accurate evaluation of the upper airway.

Objective: The goal of this study is to compare videoendoscopic findings under induced sleep

and those during the awake Müller’s maneuver in order to provide an ideal and objective method

for accurate assessment of upper airway in cases of snoring and obstructive sleep apnea. This will

facilitate choosing the proper line of treatment and monitoring the effect of management.

Design: 50 adult subjects (42 males and 8 females) with an age range from 21 to 66 years com-

plaining of snoring and obstructive sleep apnea underwent nasopharyngoscopy to assess airway

during the Müller maneuver while awake and during sleep induced by i.v. propofol infusion

100–150 lg/kg/min. comparison between the awake and induced sleep fiberoptic nasoendoscopy

findings regarding the degree and shape of airway obstruction at the retropalatal, oropharyngeal

and hypopharyngeal levels was done.
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Results: There was statistically significant difference between the two groups regarding the shape

of obstruction at the retropalatal and oropharyngeal levels; while there was no statistically signif-

icant difference between the two groups regarding the degree of obstruction at the three levels.

Conclusion: The drug induced sleep endoscopy was more accurate than the Müller maneuver in

assessing the shape of obstruction at the retropalatal and the oropharyngeal level, while it was the

same as the Müller maneuver in assessing the degree of obstruction at retropalatal, oropharyngeal

and hypopharyngeal levels.

ª 2014 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Ear, Nose, Throat and

Allied Sciences.

1. Introduction

Snoring is a breathing noise that appears during the inspira-
tory and sometimes also the expiratory phase of the respira-
tory cycle.1 The source of the sound is the pharyngeal

segment of the upper airway. Relative atonia of the upper
airway dilator muscles during sleep induces narrowing and
increased resistance at this level.2 Obstructive sleep apnea

hypopnea syndrome (OSAHS) is characterized by recurrent
upper airway obstruction which can last up to 40 seconds each
and occur up to 80 times per hour. These obstructions
are caused by an abnormal increase – during sleep – in the

collapsibility of the soft wall of the various structures in the upper
airway.3

Current diagnostic testing with polysomnography (PSG)

provides information regarding the number of apneas and hyp-
opneas per hour of sleep, but it does not provide any informa-
tion regarding the level of pharyngeal narrowing or collapse.4

A number of investigative methods have been used in order to
determine the level of obstructive predominance in OSAHS: lat-
eral cephalography, fluoroscopy, CT scanning, MR scanning,

manometry, and acoustic reflections. But because all of them
are performed on the awake patient, theymay not be idealmeth-
ods to assess the behavior of the upper airway during sleep.5

Another tool of investigating the site of obstruction in

OSAHS is the visual inspection of the nose and pharynx using
fiberoptic endoscope, when it is done during wakefulness it per-
mits visualization of the entire upper airway. Fiberoptic nasoen-

doscopy can be combined with the Müller maneuver (FNMM).
The Müller’s maneuver consists of a forced inspiratory effort
against a closed mouth and nose. The endoscope is inserted

through one of the nostrils while the patient is supine and awake.
The maneuver, when performed during wakefulness, may not
necessarily reflect obstructions during sleep and this may explain

its limited predictive value.6 Drug-induced sleep endoscopy
(DISE) avoids these drawbacks andmay provide amore accurate
evaluation of the upper airway. The technique requires the phar-
macologic sedation and the placement of a flexible fiberoptic

endoscope (passed through the nose) to visualize the upper air-
way.6 This provides an opportunity to observe directly and char-
acterize the upper airway collapse that occurs during sedation,

hereafter referred to as drug-induced sleep endoscopy. DISE is
a safe, feasible, and valid assessment of the upper airway. The
aim of this study is to compare videoendoscopic findings under

induced sleep and those during the awake Muller’s maneuver in
order to provide an ideal and objective method for accurate
assessment of upper airway in cases of snoring and obstructive
sleep apnea. This will facilitate choosing the proper line of treat-

ment and monitoring the effect of management.

2. Subjects and methods

2.1. Subjects

Fifty adult subjects (42 males and 8 females) with an age range
from 21 to 66 years and a mean age of 39.28 ± 9.94 years com-
plaining of snoring and obstructive sleep apnea were included in

the study.

2.2. Methods (procedures)

All patients went through the following:

2.2.1 Patient interview and history taking including searching
for symptoms of snoring and obstructive sleep apnea

2.2.2 Clinical examination
(a) Anterior rhinoscopy:Using simple examination

tools, both nasal cavities are examined for pres-
ence or absence of signs of nasal obstruction.

(b) Oral examination:Including assessment of denti-

tion, bite and occlusion, soft palate and uvula,
tonsil size with specific estimation of tongue base
size using the Modified Mallampati Score.7

2.2.3 A wake fibroptic nasoendoscopy (Muller’s maneuver)

– Instrument used:Flexible nasofibroscope: Xion (EF-
N14-n14), 4.2 mm diameter. Using a computerized
system including:
(a) Camera: Xion (CH01-D). (b) Light source:

Explor ENT (HAL250).
The software allowed audio, video recording and
retrieval of recorded material.

– Technique:The nasofibroscope was introduced while
the patient was lying in a supine position after lubr-
ication using xylocaine jel 2%. The degree and the

shape of obstruction at the retropalatal, oropharyn-
geal, and hypopharyngeal levels were visualized and
documented during both resting respiration and M-
uller’s maneuver:

2.2.4 Polysomnography
All patients were assessed by polysomnography (PSG)

in the Sleep lab Unit. The patients were divided into
two groups according to AHI. Patients with AHI < 5
were included in the study group having habitual snor-

ing and negative OSAHS while those having AHI P 5
were included in the study group having positive
OSAHS. Those with AHI = 5–15 were classified as hav-

ing mild OSAH, those with AHI = 15–30 as moderate
OSAHS and those with AHI P 30 as severe OSAHS.8
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