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Objective: Obstructive sleep apnea syndrome (OSAS) 
is characterized by recurrent episodes of upper respi-
ratory-tract obstruction during sleep and decrease 
in arterial oxygen saturation. Expansion sphincter 
pharyngoplasty (ESP) is a simple, safe, and effective 
method for the surgical treatment of OSAS. The aim 
of our study was to evaluate the efficacy of ESP with 
polysomnography (PSG) in OSAS patients.
Methods: This study was conducted on patients refer-
red to our center for the treatment of snoring, apnea, 
witnessed apnea, and daytime sleepiness during 2010-
2018. Overall, 67 patients (16 females, 51 males) who 
had PSG test at postoperative three months and were 
considered suitable with history, physical examinati-
on, and surgery after PSG were included in the study. 
Patients were classified into three groups according 
to OSAS severity: mild, moderate, and severe. Patient 
age, sex, body mass index (BMI), pre- and postope-

rative period apnea-hypopnea index (AHI), Epworth 
sleepiness scores, and PSG data were recorded.
Results: The mean BMI of all groups was 27.44±2.73. 
The postoperative AHI decreased from 18.26±2.23 to 
8.01±0.97 (p<0.001). Surgical success rate was 67.2%; 
it was higher in females (p=0.047). The highest suc-
cess rate was found in the mild OSAS group; however, 
this difference was not statistically significant when 
compared to the other groups (p=0.217). There were 
statistically significant improvement at postoperative 
Epworth sleepiness scores and minimum O2 saturati-
ons (p<0.001 and p=0.018, respectively). 
Conclusion: ESP is an effective and successful sur-
gery in selected patients with lateral pharyngeal and 
retropalatal narrowing.
Keywords: Obstructive sleep apnea syndrome, poly-
somnography, expansion pharyngoplasty, surgery
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Introduction
Snoring is considered a social problem that dis-
rupts the person’s sleep quality and causes prob-
lems among spouses. Snoring is caused by the vi-
bration of the structures-the soft palate, the uvula, 
the tonsils, the tongue base, the epiglottis and the 
pharyngeal walls-in the oral cavity and the oro-
pharynx. Many doctors who deal with sleep dis-
orders believe snoring to be a complaint warning  
about a possible obstructive sleep apnea syndrome 
(OSAS) (1). OSAS is characterized by repeated 
obstruction attacks in the upper respiratory tract 
during sleep and often by decreased arterial oxy-
gen saturation levels (2). OSAS is a common sleep 
disorder. In a study conducted with 602 volunteers 
who underwent polysomnography the incidence 
of sleep-disordered breathing was found 24% 
among males and 9% among females, of which 

most had not been already diagnosed (3). Of the 
individuals who actually have OSAS, 93% of the 
females and 82% of the males are estimated to be 
undiagnosed (4). While initially considered an in-
significant public health problem, OSAS, with a 
prevalence of 6 to 13%, is identified to be almost as 
common as conditions like hypertension, coronary 
artery disease (2, 5). 

Polysomnography (PSG), despite being costly and 
time-consuming, and requiring special equipment 
and trained staff, is the gold standard test for di-
agnosis of OSAS (6). Several techniques have been 
described and are used in the treatment of OSAS. 
Most of these techniques aim at creating fibrosis on 
the palate through scarring, and thereby reducing 
vibration by stiffening the palate. The first palatal 
fibrosis surgery was performed in 1994, after which 
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the procedure was improved with a range of modifications (7, 8). 
These include the expansion sphincter pharyngoplasty (ESP) sur-
gery described by Pang and Woodson (9) targeting the orophar-
ynx. As a result of the reported successful outcomes this technique 
has become one of the most commonly used surgical interven-
tions today. In this study, we aimed to evaluate the surgical out-
comes of the ESP technique in our OSAS patients with PSG.

Methods
Patients who underwent an ESP surgery in our clinic between 
January 2010 and January 2018 were retrospectively reviewed. 
Approval was obtained from the Ethics Committee of the An-
kara Numune Training and Research Hospital (Ethics Com-
mittee Approval Nr: E-18-1863). Patients who were diagnosed 
with OSAS through PSG and underwent an ESP surgery in 
our clinic were specified and their files were reviewed. Patients 
included in the study were aged over 18 years, had no comorbid-
ities, had a body mass index (BMI) of less than 35 kg/m2, were 
identified as stage 2 or stage 3 according to the anatomic staging 
system developed by Friedman et al. (10), and were examined 
with PSG at least three months after the surgery. Patients aged 
over 60 years, had comorbidities, had previously undergone a 
palatal or a tongue base surgery, or had distinct base-of-tongue 
collapse were excluded from the study.

Upper respiratory tracts were endoscopically examined, and 
collapse sites were evaluated in all patients: All patients were 
examined under local anesthesia (4% lidocaine and 0.5% ephed-
rine spray) in seated position by flexible transnasal endoscopy 
(Olympus ENF Type GP, Hamburg, Germany). Patients who 
had no distinct base-of-tongue pathologies but had lateral pha-
ryngeal wall collapse were included in the assessment.

Polysomnography was performed in the single-bed rooms of the 
sleep center of our hospital during spontaneous sleep and under 
the supervision of a sleep technician. Audio and visual record-
ing was made throughout the night. An Alice 5 Model PSG 
device (Philips Respironics, Best, The Netherlands) was used in 
the study. Electroencephalogram, submental and bilateral tib-
ialis anterior electromyogram, electrooculogram signals, nasal 
airflow, thoracic and abdominal respiratory effort, blood oxygen 
saturation (pulse oximetry) and body positions were recorded. 
PSG data were evaluated by an otorhinolaryngologist holding 
PSG certification according to the guidelines of the American 
Academy of Sleep Medicine. At least 10 seconds of pause in res-
piration during sleep was defined as sleep apnea. At least 3% de-
crease in oxygen saturation together with at least 50% decrease 
in respiratory volume and decline in chest wall mobility and/or 
arousal was defined as hypopnea. Apnea-hypopnea index (AHI) 
value was calculated by dividing the sum of apnea and hypopnea 
counts recorded during sleep into the total sleeping time. Pa-
tients were classified based on their AHI scores: simple snoring, 
AHİ <5; mild OSAS, 5≤ AHI <15; moderate OSAS, 15≤ AHI 
<30; and severe OSAS, AHI ≥30.

Effectiveness of the expansion sphincter pharyngoplasty in pa-
tients were assessed based on the PSG results recorded in the 

postoperative third month. Post-surgical success was deter-
mined as postoperative AHI <20 and 50% reduction in AHI) 
(9). Success rates by OSAS severity, changes in Epworth Sleepi-
ness Scale and variations in minimum O2 (minO2) were record-
ed. 

In all patients the expansion sphincter pharyngoplasty surgery 
was performed under general anesthesia and in supine position. 
Oral cavity was visualized by drawing the endotracheal tube for-
ward with a Boyle–Davis mouth gag, and bilateral tonsillectomy 
was performed. After the palatopharyngeus muscle was identi-
fied, its inferior end was horizontally incised and dissected over 
the posterior superior pharyngeal constrictor muscle up to the 
upper pole of the tonsil, then the free end was sutured with an 
8-shaped suture using 3/0 Vicryl. A tunnel was prepared from 
the soft palate muscles, and the palatopharyngeus muscle was 
brought to the antero-superolateral end through the tunnel and 
fixed. Partial uvulectomy was performed in patients with a long 
uvula (11). 

Statistical analysis was performed using the Statistical Package 
for Social Science for Windows version 21.0 (IBM Corp.; Ar-
monk, NY, USA) software. Pre- and postoperative values of the 
study group were analyzed using the Student’s T Test for para-
metric data and the Mann-Whitney U Test for nonparametric 
data. A p value less than 0.05 was accepted as significant. 

Results
Eight-one patients were identified to have undergone ESP in 
our clinic in the specified period, and 67 patients who matched 
the inclusion criteria (51 males [76.1%] and 16 females [23.9%]) 
were included in the study. In this group mean patient age was 
45.55±9.53 years, and all patients had a preoperative BMI of 
27.44±2.73 kg/m2 and AHI of 18.26±2.23. Of the patients in-
cluded in the study, 39 patients (58.2%) had mild OSAS, 12 
patients (17.9%) had moderate OSAS, and 16 patients (23.9%) 
had severe OSAS.  Preoperative data and demographic details of 
patients are given in Table 1. 

Mean BMI was found 27.20±2.33 kg/m2 in the postoperative 
third month examination of the patients. No statistically sig-
nificant differences were found when compared to preoperative 
BMI values (p=0.509). Postoperative AHI was found 8.01±0.97 
in all patients (p=0.001). The overall success rate following ex-
pansion sphincter pharyngoplasty surgeries was found 67.2%. 
Surgical success rates by gender are 87% (14/16) in female pa-
tients and 60.8% (31/51) in male patients (p=0.047) (Table 2).  

While mean preoperative minO2 saturation was 83.90±5.72, 
this value was found 88.65±6.48 after the expansion sphincter 
pharyngoplasty surgeries. The difference between pre- and post-
operative minO2 saturation values were statistically significant 
(p=0.018) (Table 2). 

While Epworth Sleepiness Scale scores were 8.25±4.84 before 
the surgeries, these were seen to have decreased to 5.56±3.19 
after the surgeries (p=0.001) (Table 2).
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Success rates were 74.4% (29 in 39) in patients with mild OSAS; 
66.7% (8 in 12) in patients with moderate OSAS; and 50% (8 
in 16) in patients with severe OSAS. While the highest success 
rate was achieved in the mild OSAS group, no statistically sig-
nificant differences were found among the groups in terms of 
success (p=0.217) (Table 3).

Discussion
Severe daytime sleepiness and loud snoring are the major signs 
of OSAS, which can often go unnoticed and can lead to severe 
medical complications when left untreated (12-14).

Patients with OSAS mostly suffer multilevel obstruction in the 
palate, lateral pharyngeal wall and the tongue base. All areas, 
including lateral pharyngeal wall collapse, should be addressed 

in the surgical treatment of OSAS in these patients. Lateral 
pharyngeal walls will be more flexible and collapsible under 
air pressure in patients with OSAS than in healthy individuals. 
Furthermore, lateral pharyngeal walls will be thicker in OSAS 
patients and constitute a major anatomic factor leading to the 
narrowing of the airway (15).

Cahali (16) has described a lateral pharyngoplasty procedure in 
10 patients who had moderate or severe OSAS and in which 
lateral pharyngeal wall collapse was identified during clinical 
endoscopic examination. While the patients had a mean AHI 
value of 45.8 before the procedure, this value is reported to have 
decreased to 15.2 in postoperative eighth month. 

Expansion sphincter pharyngoplasty was described by Pang and 
Woodson (17) to advance this surgical technique in order to 
avoid issues such as dysphagia and velopharyngeal insufficien-
cy experienced in lateral pharyngoplasty. In this technique, the 
palatopharyngeus muscle is dissected and rotated superiorly and 
anterolaterally. Achieving fibrosis in the superior pharyngeal 
constrictor muscle is critical. Full or partial uvulectomy can be 
performed in this procedure (11, 17).

In their randomized controlled study, Pang et al. (9) accepted a 
decrease to below 50% compared to the preoperative AHI level 
and an AHI level of less than 20 as success criteria in their fol-
low-up of their ESP surgery patients. Accordingly, the authors 
report a success rate of 82.6% for the surgery. 

In a study, Carrasco et al. (18) treated their patients in two 
groups and performed ESP surgery in one group and conven-
tional uvulopalatopharyngoplasty surgery in the other. Based on 
preoperative AHI values the authors report a better success rate 
in the ESP group.

Vicini et al. (19), in their study, report that the mean preoper-
ative AHI value of 19.8±14.1 of their patients improved to a 
mean 9.9±8.6 after ESP and transoral robotic surgery (tongue 
base resection). Having used the lateral pharyngoplasty tech-
nique in patients with lateral pharyngeal collapse, Pang (20) re-
ports this technique to be an effective method that can be used 
alone or in multilevel surgical procedures.

In a recent study Karakoç et al. (20) compared the effective-
ness of anterior palatoplasty, Cahali’s lateral pharyngoplasty and 
ESP techniques. In conclusion the authors report that while all 
techniques were effective in selected OSAS patients, the ESP 
technique was one step ahead of the other two techniques. In 
our study, the success rate of ESP in our surgical patients was 
67.2%. Mild OSAS patients were seen to have more benefited 
from the procedure and minO2 saturation levels were observed 
to have increased in line with our success rates.

Apart from the improvement in postoperative AHI levels, Pang 
et al. (21) also report to have assessed the Epworth Sleepiness 
Scores and found that the mean 16.2 score had decreased to 
7.9 after the ESP surgery. Likewise, in our study, the Epworth 
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  n %

Gender  Female 16  23.9

 Male 51 76.1

OSAS grade Mild 
 (mean AHI) 39 (9.74) 58.2

 Moderate 
 (mean AHI) 12 / (19.88) 17.9

 Severe 
 (mean AHI) 16 / (34.85) 23.9

  Female (mean±SD) Male (mean±SD)

Age (yrs)  49.85±6.56 44.16±5.23

BMI (kg/m2)  27.67±2.96 27.22±2.50

AHI  16.1±2.18 18.9±3.48

Min O2  83.82±10.62 84.71±12.18
BMI: body mass index; AHI: apnea-hypopnea index (event/hr); min O2: minimum oxygen 
saturation; OSAS: obstructive sleep apnea syndrome

Table 1. Distribution of patient characteristics

Table 2. Comparison of pre- and postoperative AHI and BMI values, 
and OSAS success rates by gender
 Preoperatif Postoperatif p

BMI (kg/m2) 27.44±2.73 27.20±2.33 0.509

AHI 18.26±2.23 8.01±0.97 0.001

Min O2 83.90±5.72 88.65±6.48 0.018

Epworth score 8.25±4.84 5.56±3.19 0.001

Treatment success  Female Male  

(Total 67.2%) 14/16 (87%) 31/51 (60.8%) 0.047
BMI: body mass index; AHI: apnea-hypopnea index (event/hr); min O2: minimum 
oxygen saturation

Table 3. Assessment of surgical success rates by OSAS severity
 Mild OSAS Moderate OSAS  Severe OSAS  p

Success  29/39 (74.4%)  8/12 (66.7%)  8/16 (50%) 0.217
OSAS: obstructive sleep apnea syndrome



Sleepiness score significantly decreased after the surgery. We 
believe that a statistically significant decrease in the Epworth 
Sleepiness score is another result that demonstrates the effec-
tiveness of the surgery.

The low number of study patients and the lack of drug-induced 
sleep endoscopy in all patients are the limiting aspects of this 
study. In this regard, we suggest that further multidisciplinary 
and prospective studies should be conducted with larger patient 
groups.

Conclusion 
In our study, we found an overall success rate of 67.2% among 
our OSAS patients who underwent an ESP surgery. Regarding 
the preoperative severity levels of the condition in all patients, 
those with mild OSAS were observed to have benefited more 
from the procedure and had increased minO2 saturation levels 
along with decreased Epworth scores.
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