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ÖZET
Amaç: Bu çalışmada tıkayıcı uyku apnesi sendromlu (TUAS) has-
talarda ilaçla indüklenmiş uyku endoskopisinin (İİUE) önemini 
ortaya koymak ve İİUE bulguları ile polisomnografi ve Epworth 
uyku skalası sonuçları arasındaki ilişkiyi araştırmayı amaçladık.

Gereç ve Yöntem: Çalışma prospektif olarak planlandı. Çalış-
maya major TUAS semptomlarına sahip, apne-hipopne indeksi 
(AHI) 5 ile 30 arasında olan ve yumuşak damak cerrahisi adayı 
olan hastalar dahil edildi. Hastalar tıkayıcı lezyonun muayenesi 
için ameliyathane şartlarında propofol ile (0,25 cc/kg) sedatize 
edildi. Tıkanma sonucu etkilenen anatomic yapılar fleksible en-
doskop ile araştırıldı. Bu muayene sonucu elde edilen görüntü 
Ulead video study programı ile analiz edildi. Yumuşak damak 
patolojisi olan hastalar opere edilerek operayon sonrası endos-
kopi işlemi tekrarlandı. Operasyon öncesi ve sonrası tıkanma 
alanlarındaki değişim ile polisomnografi ve Epworth skalasındaki 
değişimler karşılaştırıldı.

Bulgular: Retropalatal alandaki değişim ile AHI değişimi korele 
idi. Bu korelasyonu en fazla etkileyen faktör operasyon öncesi 
olmayan dil kökü patolojisinin ortaya çıkması idi. Ayrıca Epworth 
skorları ile AHI ve retropalatal alan arasında da korelasyon tespit 
ettik. TUAS cerrahisi sonrası retropalatal alandaki değişim AHI ve 
Epworth skorundaki değişim ile korele olarak tespit edildi. 

Sonuç: İİUE, TUAS hastalarında düşük radyasyon riski, ucuz ol-
ması ve değerli verileri sayesinde etkili bir tanı tekniğidir.

Anahtar Kelimeler: İlaç ile indüklenmiş uyku endoskopisi, tıkayı-
cı uyku apnesi, Epworth uyku skalası

ABSTRACT
Objective: To determine the usefulness of drug-induced sleep 
endoscopy (DISE) and evaluate correlations between DISE find-
ings, polysomnography and Epworth sleepiness scale values.

Material and Method: Included in this study are patients with 
major OSAS symptoms and apnea-hypopnea index (AHI) values 
between 5 and 30 who were scheduled for soft palate surgery. 
The patients were sedated with propofol (0.25 cc/kg) in the op-
erating room for examination of obstructive regions. Anatomical 
structures affected by obstruction were observed with flexible 
endoscopy. The images from this examination were analyzed 
with Ulead video study. Patients with soft palate pathologies 
were operated and the endoscopic examination repeated post-
operatively. Changes in pre- and post-operative obstruction ar-
eas were compared with changes in pre- and post-op PSG and 
Epworth sleepiness scale values.

Results: Changes in retropalatal area values were correlated 
with changes in AHI values. The most important factor affecting 
this correlation was the formation of base of tongue pathology, 
despite being absent preoperatively. We also determined the 
correlation between patients’ Epworth scores, AHI and retropal-
atal area. Changes in the retropalatal area following OSAS sur-
gery were correlated with changes in AHI and Epworth scores. 

Conclusion: DISE is an effective diagnostic technique in OSAS 
with advantages such as a low radiation risk, cost effectiveness 
and precise findings.

Keywords: Drug-induced sleep endoscopy, Obstructive sleep 
apnea, Epworth sleepiness scale

*The study was based on Mustafa Sitki Gozeler’s specialty thesis under the supervision of Yusufhan Suoglu and was published as a 
poster presentation in Otolaryngology-Head and Neck Surgery in August 2010.
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INTRODUCTION 

Sleep is an essential component of a healthy life. Al-
though sleep is primarily a cerebral function, there has 
been increased understanding of its effects on respiration 
in recent decades (1). Sleep-related breathing disorders 
include various diseases that carry the risk of mortality and 
morbidity. The most common sleep-related breathing dis-
order is obstructive sleep apnea syndrome (OSAS).

OSAS is a widespread condition affecting 4% of males 
and 2% of females (2). The most common symptoms are 
snoring, witnessed apnea, and excessive daytime sleepi-
ness caused by transient upper airway collapse. The most 
useful tool in the diagnosis of OSAS and in treatment 
planning is polysomnography (PSG). The apnea-hypoxia 
index (AHI), a parameter of polysomnographic evaluation, 
is regarded as indicating the severity of the disease. The 
Epworth sleepiness scale is a simple questionnaire applied 
to investigate eight common situations in daily life (3). 

Drug-induced sleep endoscopy (DISE) has become wide-
ly used in the diagnosis of OSAS and treatment planning 
over the last two decades. DISE is an endoscopic exam-
ination that can be performed during sleep to visualize 
possible upper airway collapses and that was recom-
mended by Croft and Pringle in 1990 (4). 

The therapeutic modality of preference in the treatment 
of OSAS is continuous positive airway pressure (CPAP). 
However, various difficulties in the use of CPAP encour-
age patients to investigate alternative treatments (5). The 
most important of these are upper airway surgery, man-
dibular advancement, and weight loss.

The purpose of this study was to reveal the relations be-
tween DISE findings, PSG and Epworth sleepiness scale 
scores, and postoperative OSAS surgery outcomes in pa-
tients scheduled for upper airway surgery due to OSAS.

MATERIALS AND METHODS

Approval was granted for this prospective study by the 
ethical committee of Istanbul University, Faculty of Med-
icine. Patients scheduled for soft palate surgery due to 
OSAS symptoms with AHI scores between 5 and 30 were 
included in the study. Consent was obtained from all pa-
tients before the study began. 

Physical examination with detailed history was performed 
in all cases. Subjects with previous history of upper airway 
surgery, with chronic obstructive pulmonary disease, with 
cardiovascular disease and contraindicated for sedation, 
or with anemia or hypothyroidism were excluded from 
the study. Body mass index (BMI) and Mallampati scores 
at physical examination were also recorded. 

The Epworth sleepiness scale was applied to all patients 

to assess the degree of daytime sleepiness, one of the 
major symptoms of OSAS. This questionnaire is based on 
scoring eight different situations widely observed in daily 
life. Total scores higher than 10 were regarded as signifi-
cant in terms of OSAS. 

All patients underwent polysomnography preoperatively 
and 6 months postoperatively, using a 15-channel Me-
dilog Replay (Oxford Medical Ltd., Clearwater, FL, USA) 
device. Full-night parameters were collected from an 
electroencephalogram, electro-oculogram, submental 
and anterior tibialis electromyogram, and electrocardio-
gram. AHI, desaturation index and minimum oxygen de-
saturation values recorded from the PSG findings were 
used in the study.

DISE was performed with a surgeon and an anesthetist 
and with the patient in the supine position in all cases. Pa-
tients received 0.25 mg atropine by the intramuscular route 
before the procedure in order to reduce upper airway 
secretions. Two puffs of lidocaine 10 mm/puff (xylocaine 
spray 10%, ASTRA) were administered to both nostrils to 
reduce the potential effects of the flexible nasopharyngo-
scope and thus reduce arousals to a minimum. Patients 
were monitored throughout the procedure, and cardiac 
rhythms and oxygen saturations were kept under observa-
tion. Propofol (200 mg / 20 ml flask; ABBOTT) was used to 
provide adequate sedation. A bolus injection of propofol 
1.5-2.5 mg/kg was administered, and bolus was repeated 
at 25-50 mg as required. When a sufficient level of sleep 
had been established, a 3.5 mm flexible nasopharyngo-
scope (Karl Storz 11101 RP, Germany) was inserted through 
the nasal cavity. The nasal cavity, nasopharynx, the base of 
the tongue, and the larynx were then evaluated. DISE was 
applied with the assistance of a monitor, and the findings 
were recorded onto computer for analysis. The images 
from this examination were analyzed using Ulead video 
study (Corel Corporation, Canada). On the basis of the 
findings, appropriate surgery was decided and performed 
in cases with isolated soft palate pathology. All DISE exam-
inations, calculations and surgeries were performed by the 
same surgeon. Patients with pathologies associated with 
the base of the tongue or the hypopharynx were excluded 
from the study. DISE was repeated in the sixth month after 
surgery. Changes in pre- and post-operative obstruction 
areas were compared with changes in pre- and post-op-
erative PSG and Epworth sleepiness scale scores. Pre- and 
post-operative AHI, desaturation index, minimal oxygen 
saturation, Epworth scores and retro palatal region values 
were investigated.

Statistical analysis
SPSS 12.0 software was used for the statistical analysis of 
all data. The Shapiro-Wilk test was used to determined 
distribution of data. Student’s t-test was employed for 
two-group comparisons of normally distributed data, and 
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the Mann Whitney U test was used when distribution was 
not normal. The chi-square test was used for the analysis 
of categorical data. Correlations were determined using 
Pearson’s test. P-values <0.05 were regarded as statisti-
cally significant for all tests. 

RESULTS

Forty-one patients aged 35-68 were included in the 
study, 30 men and 11 women. Mean preoperative AHI 
was 20.0±5.6. No significant difference was determined 
between men and women in terms of preoperative AHI 
(p=0.806). Mean preoperative BMI was 29.8±2.6, and no 
statistically significant difference was observed between 
the gender (p=0.624). Measurements performed with DISE 
revealed a mean preoperative retropalatal area of 2.7±1.1. 

The mean postoperative AHI was 16.4±6.3, and the de-
crease in AHI values was statistically significant (p=0.009). 
The mean postoperative retropalatal region was 6.5±4.8, 
representing a significant increase (p<0.001) (Table 1). 

The imaging of the retropalatal region of a patient before 
and after the operation is given in Figure 1.

No statistically significant difference was observed be-
tween pre- and postoperative Epworth scores (p=0.137), 
but the operation-related change in Epworth scores 
was positively correlated with change in AHI (r=0.524, 
(p=0.000) and negatively correlated with change in the 
retropalatal region (r=-0.311, p=0.047). 

Significant reverse correlation was determined between 
operation-related change in AHI and change in the ret-
ropalatal region (p=0.03). These results have shown that 
significant enlargement in retropalatal areas postopera-
tively resulted in significant decreases in AHI values and 
Epworth scores. Correlations are given in Table 2. 

While patients with isolated soft palate pathology were 
included in the study, those with pathologies of the base 
of the tongue were excluded. Follow-ups of patients un-
dergoing soft palate surgery revealed enlargement of the 
retropalatal areas, but base of the tongue pathology was 
observed in 11 of the cases. Collapse in the base of the 
tongue which was not present at preoperative examina-
tion was one important factor affecting operative success. 
Postoperative AHI in patients with postoperatively oc-
curred collapse in the base of the tongue was 18.7±5.6, 
and the change in AHI before-after surgery was deter-
mined as 2.8±2.4. These values in subjects without base of 

Table 1: Pre-postoperative values

Preoperative Postoperative p

AHI 20±5.6 16.4±6.3 0.009*

Area 2.7±1.1 6.5±4.8 0.000*

MOS 90.3±3.8 91.4±3.5 0.180

Table 2: Correlations between changes in AHI, area and Epworth scores

Changes in AHI Changes in area Changes in Epworth

Changes in AHI r=- 0.323 r=0.524

p=0.039* p= 0.000*

Changes in area r=- 0.323 r=-0.311

p=0.039* p=0.04

Changes in Epworth r=0.524 r=-0.311

p= 0.000* p=0.04*

Figure 1: Enlargement of retropalatal region in a patient after surgery. A. Preoperative B. 
Postoperative.
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the tongue pathology were 15.5±6.5 and 3.7±3.6, respec-
tively. While there was no difference between preopera-
tive retropalatal area and AHI values of the patients in the 
two groups, retropalatal area (p=0.006) and postoperative 
change in retropalatal area (p=0.002) were significantly 
greater in patients with base of tongue collapse, although 
postoperative AHI values were higher in patients with no 
base of the tongue pathology. Figure 2 demonstrats a pa-
tient without preoperative collapse in the base of tongue, 
but a collapse occurred after the operation.

DISCUSSION

The standard test in the diagnosis of OSAS is PSG, yet 
this is not sufficient to determine the diseased region. 
The areas most commonly affected in patients with OSAS 
are the soft palate, the lateral pharyngeal wall, and the 
base of the tongue. Locating the affected region is very 
important in terms of guiding treatment and in the selec-
tion of patients for surgery. Various tools and tests have 
been used for this purpose in the diagnosis of OSAS. 
One of the most commonly employed tests is Müller’s 
maneuver, which helps to assess the dynamics, site, and 
severity of airway collapse. Some authors have suggest-
ed that it may also be useful as a predictor of surgical 
success (6), although its usefulness in surgical planning is 

still controversial. Indeed, in their study of the effective-
ness of Müller’s maneuver, snoring endoscopy and DISE, 
Lovato et al. reported that the maneuver is less effective 
than DISE in determining upper airway collapse patterns 
(7). Similarly, Zerpa et al. described Müller’s maneuver as 
less effective than DISE in locating the obstruction (8). 

Another method used to locate the obstruction in OSAS 
is cephalometric analysis. This involves the measurement 
of cephalometric distance, angle, area, and volume be-
tween distinct reference points in bony and soft tissues on 
a film. It is not only used for diagnostic purposes, but also 
to evaluate bony and soft tissues in the preoperative pe-
riod in patients scheduled for surgical therapy for OSAS. 
Sakat et al. employed cephalometric measurements with 
multislice CT in patients with OSAS and reported that 
cephalometry yielded significant results in terms of locat-
ing the area of obstruction in OSAS (9). However, since all 
these examinations are performed with the patient awake, 
they may still be inadequate in terms of showing the area 
that is actually affected during sleep. For that purpose, in 
1990 Croft and Pringle developed a method for observing 
the upper airways during sleep (4). DISE, an endoscopic 
method performed to visualize collapse in the upper airway 
during drug-induced sleep, is reliable, dynamic, effective 

Figure 2: Preoperative and postoperative images of the retropalatal and base of tongue 
regions of a patient. A. Preoperatively, the retropalatal region is narrowed. B. Preoperatively, 
the base of tongue is normal. C. After operation there is an enlargement at the retropalatal 
region. D. After operation a collapse in the base of tongue occurred.
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and simple to perform. Operations performed with indica-
tions based on DISE findings are more effective. Better re-
sults have been reported to be capable of being achieved 
with upper airway surgery, particularly under conditions 
of grade 3-4 tonsil hypertrophy and soft palate collapse, 
during surgery (10). Belgü et al. compared AHI, Epworth 
score and DISE findings and reported that AHI scores are 
not effective in determining the site of collapse in the up-
per airways outside the base of the tongue, for which rea-
son sleep endoscopy must be performed on all patients for 
whom surgical decisions are to be made (11). In our study, 
we compared PSG findings with Epworth score and DISE 
findings. Our findings also showed correlation between 
patients’ Epworth scores, AHI and retropalatal areas, and 
that changes in retropalatal area after OSAS surgery were 
correlated with changes in AHI and Epworth scores. 

Viana et al. reviewed various studies investigating the ef-
fectiveness of DISE use in locating the area of obstruction 
in OSAS. They concluded that DISE use is particularly ef-
fective in revealing problems in the larynx and hypophar-
ynx region (12). Salamanca et al. investigated the use of 
DISE in 614 patients, the highest number to date in the 
literature, and reported obstruction in a single region in 
61.3% of patients with AHI<15, that this single region was 
the oropharynx in 92.6% of cases, and that obstruction 
was present in more than one region in 28.2% of patients. 
They also reported a single obstruction in 46.5% of pa-
tients with AHI>15, that the oropharynx represented this 
single region at a level of 95%, and that obstruction was 
observed in more than one region in 53.5% of cases. In 
addition, they showed that the larynx also contributed to 
the pathology in 12.5% of patients with AHI>15 (13). 

The most significant limitation of our study was the low 
number of cases. Another important limitation was that a 
particular patient population was investigated, with only 
OSAS patients with isolated soft palate pathology being 
included. However, pathologies in other areas of the up-
per respiratory tract are also associated with OSAS. Third, 
since patients were only followed-up for one year post-
operatively, long-term follow-up data are not available. 

CONCLUSION

DISE is an effective diagnostic technique in OSAS with 
advantages such as cost effectiveness and precise find-
ings. We think that DISE in patients scheduled for surgery 
due to OSAS will contribute to operation selection.
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