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Abbreviations: DISE, drug induced sleep endoscopy; SDB, 
sleep disordered breathing; OSAS, obstructive sleep apnea syndrome; 
ESS, epworth sleepiness scale; BMI, body mass index; NC, neck 
circumference; MM, müller maneuver; NOHL, nose oropharynx 
hypopharynx and larynx

Introduction
Evaluation of patients with disordered breathing sleep usually 

include physical examination,1 fibro-optic examination with Muller 
maneuver,2,3 lateral cephalometry4 and polysomnography.5 With the 
exception of polysomnography most of these methods depend on the 
static evaluation of the upper airway as they performed on the awake 
patient. They may be not an ideal method for evaluation of the behavior 
of the upper airway and its pattern of obstruction during sleep. This 
inaccurate assessment leads to inappropriate surgical intervention.6,7 
As obstructive sleep apnea can occur at many levels (multilevel 
obstruction), and the main regions of obstruction are the soft palate 
and hypopharynx (actually corresponding to the hypopharynx and the 
retro-lingual portion of the oropharynx).8

Drug-induced sleep endoscopy (DISE) provides a more accurate 
and real time assessment of the patterns and level(s) of obstruction 
of the upper airway during sleep. Croft and Pringle described the 
technique in 1991.8 Sleep endoscopy is a technique that consists of 
pharmacologically inducing sleep in Sleep Disordered Breathing 
patients to identify the area(s) of vibration and collapse in the upper 
airway. Drug-induced sleep endoscopy has been shown to be a safe, 
feasible, and valid assessment of the upper airway.9 Improving the 
method of assessment aim to improve the surgical intervention 
outcome.

Patients and methods
Patients

This study was carried out as a prospective randomized clinical 
trial study. 66 patients of both sexes who attended the E.N.T. 
outpatient clinic at the Suez Canal University Hospital were enrolled. 
Inclusion criteria included: Patients suffering from habitual snoring 
and patients with a confirmed diagnosis of OSAHS (Apnea hypopnea 
index: AHI > 10 per hour of sleep) using polysomnography. Exclusion 
criteria include: Patients unfit for general anesthesia, pregnant, allergy 
to propofol and patients refusal.

Methods

I.	 A thorough history: asking about the main clinical triad for 
SAHS symptoms including Chronic snoring, Witnessed 
apneas and Excessive daytime sleepiness or tendency to fall 
asleep involuntarily in inappropriate situations.10 In addition 
to Other common symptoms and signs of SAHS including: 
morning headache, episodes of nocturnal asphyxia, diaphoresis, 
nightmares, restless sleep, insomnia, gastroesophageal reflux, 
enuresis, decreased libido, personality changes, loss of memory, 
difficulty in maintaining concentration, affected work/study 
performance, apathy, irritability, morning nausea, symptoms of 
depression, chronic tiredness, abnormal movements, frequent 
falls, cardiovascular events and epileptic crises.11

II.	 The Epworth Sleepiness Scale (ESS) was used as an effective 
instrument to measure average daytime sleepiness. The ESS 
differentiates between average sleepiness and excessive daytime 
sleepiness that requires intervention.12
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Abstract

To evaluate the reliability of drug induced sleep endoscopy (DISE) in identifying levels 
and degrees of severity of obstruction in sleep disordered breathing (SDB) patients. 
Patients with obstructive sleep apnea syndrome (OSAS) and habitual snoring diagnosed 
by polysomnography assessed by history and Epworth Sleepiness Scale (ESS), modified 
Malampatti index, Friedman staging system, Assessment of the Body mass index (BMI), 
neck circumference (NC), Müller maneuver (MM) and DISE using the NOHL (nose, 
oropharynx, hypopharynx and larynx) classification system. Our results revealed 66 
patients, 34 males and 32 females with ages ranging from 23 to 58years. BMI showed 
that 86.4 % of cases were obese with mean BMI (35.1 ± 5.6) ranging from (24 - 50 kg/
m2). NC showed large NC (> 37cm) in 100 % of females while it was large (> 43cm) in 
only 29.4 % of males. The mean apnea/hypopnea index was 10.7 ± (11.8/h). Obstruction at 
oropharyngeal level was 82% of the patients with grades ranging from 50 to 100%followed 
by obstruction at the level of hypopharynx in 68%. Only 13.6% showed supraglottic 
obstruction due to flappy epiglottis. Almost all patients showed multilevel obstruction with 
different grades. We found no correlation between the results of DISE, MM and classic 
ENT evaluation techniques. DISE treatment recommendations was different in 82% of 
patients at the oropharyngeal level and in 39% at the hypopharyngeal level than those of 
MM, but was nearly the same regarding supraglottic obstruction.

Conclusion: DISE is a reliable tool of upper airway collapse assessment leading to better 
treatment recommendations for SDB patients.

Keywords: drug induced sleep endoscopy, muller maneuver, sleep disordered breathing, 
obstructive sleep apnea syndrome
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III.	 ENT Examination:

A.	 Anterior rhinoscopy: to evaluate the hypertrophy of the inferior 
turbinate and exclude other causes of nasal obstruction. 
Vasoconstriction applied to differentiate between static and 
dynamic nasal obstruction using oxymetazoline 1% nasal pack 
for 10minutes.

B.	 Oropharyngeal examination: Soft palate is assessed using the 
modified Malampatti index.13 Inspection of the size of the uvula, 
size and dorsalization of the tongue and tonsil size (according to 
Friedman staging system).1

C.	 Measuring the Body mass index14 and Neck circumference.15

IV.	 Polysomnography: Was carried out over an average recording 
period of 8 h. The following parameters were recorded apnea± 
hypopnea index, minimal and average oxygen saturation during 
polysomnographic analysis, grades of nocturnal snoring (0: no 
snoring, 1: mild snoring up to 20% of sleep time, 2: average, 
up to 60% sleep time, 3: severe: more than 60% of sleep time). 
According to the results of polysomnography the patients were 
assigned to the diagnostic categories of either OSAS or habitual 
snorers. The criteria for assignment to the group of snorers were an 
apnea± hypopnea index (AHI) below 10, a minimal O2 decrease 
not falling below 90% and snoring during polysomnography 
(grade 2 and 3).16

V.	 Müller maneuver: Endoscopic evaluation of the upper airways 
through the nose, with the patient in the supine position, during 
which a modified Muller maneuver (forced inspiratory suction 
with mouth and nose closed).17

VI.	 Drug Induced Sleep Endoscopy:18 DISE was performed by using 
the flexible rhinopharyngolaryngoscopy (11101 RP2, Karl Storz, 
Germany) on each patient in supine position after doing Muller 
maneuver in an intervention room. Patients were fasting over the 
night before the DISE, to prevent regurgitation and aspiration. 
To reduce salivation, atropine or was administered 30minutes 
before starting the procedure. A topical anesthetic, with or 
without a decongestant, was administered to 1 or both nostrils 
at least 20minutes before starting the procedure, being careful 
not to over-anesthetize the pharynx, as the risk of aspiration and 
coughing increases. The patient was lying in the supine position 
on the operating table. The position should attempt to mimic 
sleeping habits at home (e.g., 1 or 2 pillows). The film of the 
flexible endoscopy was viewed on a screen through a camera 
(Telecam-C 20212043 PAL, Karl Storz, Germany) connected to 
a computer for recording. The lights were dimmed and the room 
was quiet to minimize awaking stimuli.

Repeated bolus infusion of propofol (Diprivan) at 1.5mg/kg was 
given to each patient until sleep begins which was also noticed by 
the start of snoring with close monitoring of the oxygen saturation 
doing jaw thrust when obstruction or oxygen desaturation occurred. 
Anesthetic depth was of key importance. The target depth of sedation 
was the transition from consciousness to unconsciousness (loss of 
response to verbal stimulation). Because individuals have differential 
susceptibilities to propofol, the required dosage can vary widely. 
Slow stepwise induction was required to avoid over sedation. Deeper 
levels of sedation were associated with progressive decreases in upper 
airway dilator muscle tone and neuromuscular reflex activation that 
both increase airway collapsibility, and the transition to unconscious 
sedation may be a closer approximation to natural sleep. Once 
the patient has reached a satisfactory level of sedation, a flexible 

endoscope lubricated and coated with anticondense was introduced 
into the nasal cavity. The nasal passage, nasopharynx, velum, tongue 
base, epiglottis, and larynx were observed. The levels of snoring and/
or obstruction were assessed.

Results
Total 66 cases were enrolled in this study, 34 males and 32 females 

with ages ranging from 23 to 58years old. 48 cases (72. 7 %) were 
non-smokers while 18 cases (27.3 %) were smokers, mean BMI was 
(35.1 ± 5.6)kg/m2 (range 24 - 50kg/m2), and mean AHI was 10.7 ± 
11.8/h.

Regarding the symptoms of obstructive sleep apnea we found 
that 95.5 % of cases were snorers, 86.4 % complaint of insufficient 
sleeping at night, 90.9 % were sleepy during daytime, 66.7 % had 
morning headache and 75.8% had witnessed apnea.

Epworth Sleepiness Scale (ESS)

Showed 51 patients (77.3 %) got score > 9 which means they were 
excessively sleepy and should seek medical advice, while 22.7 % got 
enough sleep and weren’t sleepy.

Figure 1 Degree of oropharyngeal obstruction in MM vs. DISE.

Neck circumference measurement showed large neck 
circumference (> 37cm) in 100 % of females while it was large (> 
43cm) in only 29.4 % of males MM and DISE were performed and 
showed different levels and degrees of obstruction. By analyzing the 
difference between MM and DISE we found the following:

Regarding the or opharyngeal assessment: all the patients showed 
different degrees of obstruction by DISE, 18 patients got mild degree 
of obstruction ranging from 0-25% using MM while by making 
DISE to these patients only 3 of them got the same degree, the other 
15 patients showed higher degrees of obstruction up to complete 
obstruction 75-100 % in 6 patients. No patient got high degree of 
obstruction 50-75% and only 3 patients showed 75-100% obstruction 
by MM while DISE showed obstruction at both levels in 27 patients 
for each, so DISE helped us to detect high degrees of obstruction 50-
100% which was 54 (82%) patient in the time that MM only detected 
3 of them (Table 3).

Regarding hypopharyngeal assessment  (Table 4):  All patients 
showed different degrees of obstruction using DISE, 30 patients had 
low degree of obstruction using MM while only half of them got the 
same degree by DISE and the remaining showed higher degrees, MM 
showed only 3 patients with 50-75 % obstruction but DISE showed 
19 (29%) patients, also MM didn’t show any patient with 75-100% 
obstruction but DISE showed this degree in 26 (39%) patients, so 
DISE helped us to detect higher degrees of obstruction in comparison 
to MM that detected only low degrees.
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Table 1 Shows Classic ENT Evaluation Results

Anterior Rhinoscopy
Normal Rhinoscopy 48 (72.7 %)
Deviated Septum 9 (13.6 %)
Hypertrophied Inferior Turbinates 9 (13.6 %)
Modified Mallimpati Index (MMI)
Score 1 3 (4.5 %)
Score 2 10 (15.2 %)
Score 3 24 (36.4 %)
Score 4 29 (43.9%)
Tonsil Size*
Grade 0 9 (13.6 %)
Grade 1 30 (45.5 %)
Grade 2 24 (36.4 %)
Grade 3 3 (4.5 %)
Grade 4 0 (0 %)
Uvula Assessment
Absent uvula 5 (7.57 %)
Normal uvula 40 (60.6 %)
Long uvula 21 (31.8 %)

Table 2 Comparison between Results of Muller Maneuver and DISE

  MM DISE P value
Oropharynx
Degree of Obstruction
0 – 25 % (G1) 18 (27.3 %) 3 (4.5 %) 0.040*
25 – 50 % (G2) 45 (68.2 %) 9 (13.6 %)
50 – 75 % (G3) 3 (4.5 %) 27 (40.9 %)
75 – 100 % (G4) 0 (0 %) 27 (40.9 %)
Hypopharynx
Degree of Obstruction
0 – 25 % (G1) 30 (45.5 %) 15 (22.7 %) 0.000*
25 – 50 % (G2) 33 (50 %) 6 (9.1 %)
50 – 75 % (G3) 3 (4.5 %) 19 (28.8 %)
75 – 100 % (G4) 0 (0 %) 26 (39.4 %)
Larynx
Supraglottic
Positive 9 (13.6 %) 9 (13.6 %) 0.06**
Negative 57 (86.4 %) 57 (86.4 %)

*Significant at P value < 0.05
**Insignificant

Table 3 Oropharynx Obstruction Assessment by MM vs. DISE

    DISE       Total

    0-25% 25-
50%

50-
75%

75-
100%  

(G1) (G2) (G3) (G4)
Muller 
Maneuver 0-25% (G1) 3 3 6 6 18

25-50% 0 6 21 18 45
(G2)
50-75% 0 0 0 3 3
(G3)
75-100% 0 0 0 0 0
(G4)

Total   3 9 27 27 66

Regarding presence or absence of flappy epiglottis there was a 
slight difference that was statistically insignificant (Table 5).

Table 4 Hypopharynx Obstruction Assessment by MM vs. DISE

    DISE       Total

    0-25% 25-50% 50-
75%

75-
100%  

Muller 
Maneuver 0-25% 15 3 4 8 30

25-50% 0 3 15 15 33
50-75% 0 0 0 3 3
75-100% 0 0 0 0 0

Total   15 6 19 26 66

Table 5 Flappy Epiglottis in MM vs. Flappy Epiglottis in DISE

    Flappy epiglottis in 
DISE Total

    Positive Negative  
Flappy epiglottis in MM Positive 3 6 9

Negative 6 51 57
Total   9 57 66

In the assessment of glottis we got exactly the same results 
in both tests. Combined pathology was noticed by DISE in the 
following forms (Table 6): 3 patients had 25 – 50 % obstruction in 
the oropharynx, 50 – 75 % obstruction in the hypopharynx and they 
also had flappy epiglottis (three levels of obstruction). Six patients 
(n=6/66) showed 50 – 75 % obstruction in the oropharynx, different 
degrees of obstruction in the hypopharynx and they also had flappy 
epiglottis (three levels of obstruction). Fourteen patients (21%) had 
75-100% of obstruction at both oropharyngeal and hypopharyngeal 
levels at the same time (two levels of obstruction).

Also all patients had mixed combinations of obstruction degrees at 
both levels of the oropharynx and hypopharynx.

Discussion
Frequently, UA collapse occurs at the same time at different levels. 

Identifying the site and the dynamic pattern of obstruction is mandatory 
in therapeutical decision- making, and in particular if a surgical 
therapy option is taken into account. The main pathophysiological 
event of obstructive sleep apnea hypopnea syndrome (OSAHS) is the 
apneic collapse of the upper airways (UA). The most frequent sites of 
pharyngeal collapse are soft palate, lateral pharyngeal walls, palatine 
tonsils; base of the tongue and the larynx can be involved as a site of 
obstruction at epiglottis level in most cases.8

In 1977 and 1978, respectively, Weitzman et al.,19 and Hill et al.,20 
were the first to report the use of fiber-optic endoscopy in awake 
state in order to investigate pharyngeal collapse in patients with sleep 
apnea.

Later et al.,21 showed that results of the MM alone should not be 
considered reliable due to the fact that the findings are not always 
representative of what really occurs during sleep that is why sleep 
endoscopy is better as it gives us an accurate dynamic assessment of 
the UA. Camilleri et al.,22 have demonstrated the reliable predictive 
value of pre-operative sleep endoscopy for the successful outcome 
of UPPP and Lin et al. reported that endoscopic pharyngeal sedated 
evaluation, in patients with OSAHS, had clinical power to improve 
the UPPP results.23

Recently, DISE has been introduced to overcome the limits of the 
awake nasopharyngeal endoscopy. It consists of an endoscopy carried 
out during different steps of sedation obtained by different sedative 
agents.24
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Table 6 Combined Results of DISE

    Oropharynx in DISE             Total
    0 - 25%   25 - 50%   50 - 75%   75 - 100%    
    +ve* -ve** +ve -ve +ve -ve +ve -ve  
Hypopharynx in DISE 0-25% 0 0 0 3 0 9 0 3 15

25-50% 0 0 0 0 3 0 0 3 6
50-75% 0 3 3 0 0 6 0 7 19
75-100% 0 0 0 3 3 6 0 14 26

Total   0 3 3 6 6 21 0 27 66

*Flappy Epiglottis

**Normal

In our study, ENT examination by the classic ENT evaluation 
techniques and DISE were done to 66 patients suffering from sleep 
disordered breathing including habitual snorers and patients suffering 
from OSAHS diagnosed by polysomnography.

Figure 2 Partial obstruction at the level of soft palate.

Figure 3 Complete latero-lateral collapse at the level of soft palate especially 
the tonsils.

We used the NOHL classification system for DISE in the assessment 
of the upper airway collapse in sleep disordered breathing patients. 
Vicini C et al.,17 were the first to describe and use this classification 
system for precise dynamic description for the upper airway collapse 
in sleep disordered patients during sleep.

This study showed that most of the patients had obstruction at 
the oropharyngeal level, 82% (n=54/66) of the patients showed from 
(50-100%) obstruction at the level of the oropharynx according to the 
NOHL classification (table 3). This was consistent with Eichler C et 

al.,25 who showed that the most frequent site of obstruction visualized 
by DISE was the velum (including soft palate, uvula, tonsils, and 
nearby sections of pharynx) with 93.8% (n=91). Also Bachar et al.,26 
showed in the corresponding level (uvulopalatal plane including 
the tonsils) an obstruction rate of 89% (n=47/53). Abdullah et al.,27 
divided the sites of obstruction into soft palate and tonsils with an 
obstruction rate at the palatal level of 87% (n=26/30) and at the tonsil 
level of 40% (n=12/30). Nearly all patients studied by Steinhart et 
al.,28 showed a collapsibility of over 80% on the level of velum.

Figure 4 Degree of hypopharyngeal obstruction in MM vs. DISE.

Figure 5  Anterior–posterior pattern of pharyngeal collapse in which a 
collapse due to anterior pharyngeal collapse against the posterior pharyngeal 
wall is detected (the base of the tongue against pharyngeal wall during the 
DISE).

The second most commonly noted obstruction level at high grades 
of obstruction in our patient group was the hypopharynx in 68% 
(n=45/66) (table 4). Our results were consistent with those of Eichler 
C et al.,25 who noted that 76.3 %( n=74) of all patients had obstruction 
at the same level, second in order after the oropharyngeal level. Other 
studies showed a highly variable obstruction rate of 13–77% at this 
level.8,29

https://doi.org/10.15406/joentr.2017.06.00169


Morphological characteristics of osa patients using drug induced sleep endoscopy 120
Copyright:

©2017 El Tabbakh et al.

Citation: El Tabbakh MT, Fouad TY, Iskander N, et al. Morphological characteristics of osa patients using drug induced sleep endoscopy. J Otolaryngol ENT Res. 
2017;6(4):116‒122. DOI: 10.15406/joentr.2017.06.00169

Only 13.6% (n=9/66) of our patients showed supraglottic 
obstruction due to flappy epiglottis while Eichler C et al.,25 found 
32.0% (n=31) with an obstruction at the epiglottis level. Results 
reported by other groups varied substantially between 1% and 
40%.26‒28 Thus, the frequency and distribution of the different levels 
of obstruction in our study population is comparable to those of other 
groups.

Figure 6 Partial supraglottic obstruction due to flappy epiglottis.

Figure 7 complete supraglottic obstruction due to flappy epiglottis.

We also found that all the patients (100%%) had multiple level 
obstructions that could not have been suspected during the exploration 
of the awake patients. Fourteen patients (21%) had (75-100%) of 
obstruction at both oropharyngeal and hypopharyngeal levels at the 
same time (two levels of obstruction). Six patients showed (50 – 75 
%) obstruction in the oropharynx, different degrees of obstruction in 
the hypopharynx and they also had flappy epiglottis (three levels of 
obstruction). For these patients (three levels of obstruction including 
the hypopharynx) surgery isn’t the recommended treatment regimen 
and they should be placed on CPAP, these findings couldn’t be 
detected by the classic ENT evaluation techniques.

Kezirian EJ et al.,30 found that three-quarters of the subjects in his 
study demonstrated multilevel obstruction during DISE. Our results 
were in agreement with Carrasco M et al.,31 who also found that 
most of the patients involved in their study showed multiple levels 
of obstruction.

The results of our study were consistent with Carrasco M et al.,31 
who didn’t find a correlation between the exploration of the upper 
airway carried out on the awake patient by MM and the findings of 
DISE, suggesting that they cannot depend on the findings of MM 
without DISE.

Also DISE helped us to know not only the degree of obstruction 
but also its pattern in the oropharynx and hypopharynx which was as 
follows:

a.	 Oropharynx: most patients 75.8% had concentric obstruction 
while 9.1 % had antero - posterior obstruction and 15.1 % had 
latero-lateral obstruction.

b.	 Hypopharynx: nearly half of patients 48.5 % had concentric 
obstruction, 19.7 % had antero-posterior obstruction and 31.8 % 
had latero-lateral obstruction.

Carrasco M et al.,31 found that it is useful to describe the 
anteroposterior or circular morphology of the collapse, as it seems 
to affect the results of the surgery. Hattori32 has reported that the 
UPPP has a greater success rate when it is carried out in a palate 
of anteroposterior closure (81.8% compared with 3% of success in 
patients with circular closure). Furthermore he reports a 100% success 
rate in patients with collapse due to tonsillar cause. Iwanaga et al.,33 
has also reported a difference between the postoperative results of 
patients according to the morphology of the collapse, reporting 74% 
for the anteroposterior type and 53% for the circular.

Finally our results helped us to assess DISE as an important 
diagnostic tool for sleep disordered breathing patients in order to 
identify the level of upper airway collapse regarding the degree and 
pattern of obstruction using the NOHL classification system and 
that the classic ENT evaluation technique including MM can’t give 
us nor an accurate neither a complete UA evaluation so we can’t 
rely on their treatment recommendations while we can rely on the 
treatment recommendations of DISE as a reliable tool for dynamic 
UA evaluation during sleep.

Conclusion
Classic ENT evaluation techniques including MM aren’t sufficient 

or reliable for UA evaluation and can give us incomplete assessment 
and even faulty treatment recommendations, as they don’t describe 
the dynamic collapse of the UA during sleep.

DISE is a reliable and an accurate tool of UA assessment during 
sleep and can give us the best treatment recommendations for 
SDB patients in addition to the avoidance of unnecessary surgical 
interventions especially in multilevel obstruction patients.

The following advantages of DISE were found:

a.	 DISE describes all sites of the upper airway involved in the 
apneic obstruction.

b.	 DISE aims at showing all the dynamic patterns of pharyngo-
laryngeal wall collapse, specifying the grading of collapse.

c.	 By observing patient’s parameters (age, gender, BMI, AHI) alone, 
no prediction of obstruction mechanism or location can be made.

d.	 DISE has a relevant influence on treatment recommendations.

e.	 DISE might positively influence success rates of OSA therapy 
compared to classic ENT evaluation techniques.

Recommendations
1.	 DISE should be performed routinely for all SDB patients.

2.	 DISE should be performed first for any patient planned for upper 
airway surgical intervention.
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3.	 We shouldn’t rely on the results of classic ENT evaluation 
techniques including MM in the assessment of SDB patients.

4.	 We recommend the usage of the NOHL classification system for 
DISE.

5.	 Further studies are required in order to compare the treatment 
outcomes for OSA patients with the treatment recommendations 
of DISE.
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