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INTRODUCTION

Obstructive sleep apnea (OSA) is a condition 
that is quite common and complex. It is character-
ized by recurrent and intermittent pauses in 
breathing during sleep. This results in decreased 
oxygen levels and increased carbon dioxide in the 
blood, leading to neurocognitive dysfunction, day-
time drowsiness, diminished quality of life, and a 
heightened risk of developing or worsening cardio-
vascular diseases1-3.  

In a study by Young et al. involving 602 patients who 
underwent monitored overnight polysomnography, it 
was observed that OSA was present in 24% of males and 

9% of females, but it is well known that the majority of 
the patients remain undiagnosed4. 

OSA occurs due to the upper airway’s tendency to 
collapse during sleep. This collapse can be triggered 
by negative pressure acting on the soft tissues of the 
upper airway, potentially causing complete or partial 
blockage that interrupts breathing5. The most fre-
quent site of collapse in patients with OSA is the ret-
ropalatal space6. As a result, the majority of surgical 
interventions designed to address OSA focus on in-
ducing scar formation in the palate, leading to fibro-
sis and consequent stiffening of the palate. This 
stiffening process aims to inhibit the palate from vi-
brating or collapsing7,8.
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ABSTRACT

BACKGROUND. Obstructive sleep apnea (OSA) is characterized by frequent episodes of breathing cessation during sleep, resulting 
in low oxygen and high carbon dioxide levels, leading to daytime sleepnes, cognitive issues, and increased cardiovascular risk. The 
objective of this study was to assess the effectiveness of the anterior palatoplasty (AP) procedure in the treatment of patients with mild 
and moderate obstructive sleep apnea. 
MATERIAL AND METHODS. Sixteen patients diagnosed with mild and moderate OSA underwent AP in our clinic between 2021-
2023. All patients were > 18 years old, body mass index < 30, with an apnea-hypopnea index (AHI) from 10 to 40 and disfunction of 
the velopharyngeal or of the retropalatal space. Patients underwent a one-night polysomnography examination prior to the surgical 
procedure, as well as six months after the procedure. Additionally, patients were asked to complete the Epworth Sleepiness Scale (ESS) 
both prior to and six months following the surgery. The procedure was done under general anaesthesia and involved AP surgery with 
or without reducing of the uvula. 
RESULTS. The average of total AHI values decreased from 28.89 per hour prior to surgery to 11.14 per hour six months after surgery. 
The oxygen desaturation index decreased after surgery with 2.57%. ESS scores of patients also decreased from 10.40 to 7.80 and all 
patients felt less tired.
CONCLUSION. We believe that AP is an effective technique in the treatment of mild and moderate OSA caused by a disfunction of 
the velopharyngeal or retropalatal space. Additionally, we consider that AP is linked with a lower incidence of post-surgical complica-
tions compared to other surgical options.
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Uvulopalatopharyngoplasty (UPPP), originally intro-
duced by Fujita et al.9 in 1981, was the surgery most fre-
quently utilized to treat OSA. Nevertheless, the failure 
rates for UPPP are quite variable, ranging from 30% to 
90%. These failures are often attributed to incorrect 
identification of the obstruction site in the upper airway 
or inadequate methods of patient selection. Due to these 
challenges, surgeons have been motivated to innovate 
new surgical techniques targeting the velopharyngeal 
area, leading to the development of various surgical ap-
proaches for the reconstruction of the palate10,11.

In 1994, Ellis et al.12 introduced the concept of an-
terior palatal stiffening surgery, which involves remov-
ing a tiny portion of mucosa from the uvula and 
palate. Subsequently, Mair et al.13 further developed 
this technique, resulting in the cautery-assisted palatal 
stiffening surgery (CAPSO). Pang et al.14 improved the 
CAPSO approach, leading to positive results for pa-
tients suffering from snoring and moderate OSA. In 
2009, the CAPSO procedure became known as ante-
rior palatoplasty, as it involves the anterior surface of 
the soft palate rather than being a modification of the 
CAPSO technique15. 

The literature data indicates that many studies assessing 
the outcomes of anterior palatoplasty note a reduction of 
over 50% in the postoperative apnea-hypopnea index 
(AHI) scores and a notable increase in the minimum oxy-
gen saturation levels16.

In this study, we aimed to evaluate the effective-
ness of anterior palatoplasty procedure in the man-
agement of the patients with mild and moderate 
OSA, by analyzing the outcomes before and after 
the procedure through both objective (polysomnog-
raphy) and subjective (Epworth Sleepiness Scale 
(ESS)) evaluations.

MATERIAL AND METHODS

Study protocol
This study included sixteen patients suffering from 

mild and moderate OSA. Patients were selected from 
those attending the outpatient clinic of the ENT Depart-
ment of “Sfanta Maria” Clinical Hospital, from 2021 until 
2023. We recived approval from the Ethical Council of the 
Hospital and all patients signed a consent before taking 
part in the study. For the management of OSA, anterior 
palatoplasty (AP) surgery was performed on all our pa-
tients who were included in the study.

Patients included in the study had to meet the follow-
ing inclusion criteria: 18-year-old patients or older, with a 
body mass index (BMI) below 30 and who were diagnosed 
with mild and moderate obstructive sleep apnea, which is 
characterized by an apnea-hypopnea index of more than 
10 but less than 40. Another inclusion criteria was repre-
sented by the presence of a disfunction of the velopharyn-
geal or of the retropalatal space.

The exclusion criteria for the study encompassed pa-
tients below the age of 18, those with a body mass index 
exceeding 30, and patients suffering from severe obstruc-
tive sleep apnea with an apnea-hypopnea index above 40. 
Additionally, it ruled out patients with unmanaged hypo-
thyroidism, diabetes mellitus, or any chronic illness, as well 
as those presenting with pronounced deformities of the 
upper or lower jaw.

All patients included in the study underwent a com-
prehensive evaluation process that included clinical 
assessment and physical assessment (general examina-
tion, complete ENT examination and flexible naso-
pharyngoscopy).

Patients were evaluated with one night polysomnogra-
phy and completed also ESS before the surgery.

Figure 2.  Horizontal rectangular strip of mucosa was removed – 
intraoperative view.

Figure 1.  Anterior palatoplasty intraoperative picture – palatine veil marked.
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Surgical technique
We performed the anterior palatoplasty surgery under 

general anaesthesia with nasotracheal intubation to have 
a better visual field. But it can also be done as an office-
based procedure under local anaesthesia.

We marked the boundary at the hard palate level and 
established the caudal boundary at the uvula’s root. Ad-
ditionally, a third demarcation was made, equidistant be-
tween the two prior marks, effectively dividing the soft 
palate into three equal segments. The central third of the 
palatine veil was then marked for surgery (Figure 1). 

The designated area for surgery is rectangular, with di-
mensions ranging from 0.8cm to 1cm in width and 2 cm 
to 2.5 cm in length. With a Radiofrequency electrode, the 
rectangular strip of the mucosa of the above-mentioned 
territory was removed, respecting the established limits 
(Figure 2). The deep limit is represented by the muscular 
plane (palato-pharyngeal muscle, tensor muscle of the 
palatine veil and palatoglossal muscle). The area from 
where the mucosa was removed was then sutured, in order 
to reposition the soft palate both anteriorly and superiorly. 
We also vaporized the posterior tonsillar pillars to obtain a 
wider oropharyngeal isthmus and to avoid tensioning the 
sutures at the level of the palatal wave. In some cases, when 
it was necessary, the procedure was associated also with 
reduction of the uvula (Figure 3).

The final result of the surgery – AP and uvula reduction 
associated with the posterior tonsillar pillars vaporization 
– is ilustrated in the Figure 4.

After surgery, pain control was managed by giving local 
anaesthetic lozenges and systemic non-steroidal anti-in-
flammatory drugs for 5 days to all the patients. Oral anti-
biotics agents were generally recommended following 
surgery to prevent the infection. 

Also, all patients were advised to follow a diet of 

soft, blended foods during the first week following the 
procedure.

The follow-up period was up to six months, and con-
sisted of a series of evaluations including ESS and polysom-
nography.

No complications such as palatine veil necrosis or velar 
insufficiency with reflux of food into the nasal cavity were 
encountered (Figure 5).

The study’s outcome measures utilized subjective 
and objective methods to evaluate improvement. Sub-
jective improvement in daytime sleepiness was quanti-
fied using the ESS. Objectively, the efficacy of the AP 
was evaluated by analyzing the changes in the polysom-
nographic data. This objective data was instrumental in 
assessing the physiological improvements in sleep pat-
terns and breathing, offering a scientific basis to deter-

Figure 5.  Postoperative aspect at 3 weeks after surgery (anterior palatoplasty 
and reduction of the uvula).

Figure 4.  Final view of anterior palatoplasty, uvula reduction and posterior 
tonsillar pillars vaporization (intraoperative view).

Figure 3.  Reducing of the uvula and suture of the stripped area.
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mine the success of the AP.
Data analysis was centralized and analyzed using SPSS 

software for macOS by determining the mean and stan-
dard deviation. It was established that the results were sta-
tistically significant at a confidence level of 95%, which 
corresponds to a p<0.05.

RESULTS

The group consisted of 11 males and 5 females, 
with an average age of 40.4 years (ranging from 21 to 
58 years), and an average BMI of 25.7 kg/m2 (range 
20.7-28.8 kg/m2) (Table 1).

In all patients included in the study, there was a notable 
decrease in the frequency of obstructive sleep apneas six 
months following surgery, leading to an improved postop-
erative condition. Statistically significant differences 
(p<0.01) were registered comparing the preoperative and 
postoperative AHI. Starting from an average preoperative 
AHI value of 28.89/h (moderate obstructive sleep apnea), 
we obtained, 6 months postoperatively, an average resid-
ual AHI of 11.14/h, which corresponds to a mild obstruc-
tive apnea. The postoperative AHI decrease was of 61.43% 
when compared to the initial mean values (Table 2).  

The decrease in the maximum duration of obstructive 
respiratory events during sleep was also statistically signifi-
cant at 6 months after surgery. A decrease of 6.37 seconds 

was observed postoperatively, from 34.25 seconds to 27.88 
seconds (p<0.025) (Table 3).

In terms of snoring events, a postoperative reduction 
to 133.05 events from 204.23 events preoperatively was 
observed following the anterior palatoplasty procedure 
(p<0.025) (Table 3). In each patient, there was a notice-
able reduction in the snoring they were experiencing, 
and the patients and their sleep partners were pleased 
with the results.

When evaluating the oxygen saturation (SpO2) status 
in our study group, we observed an improvement of 
2.57% in the lowest oxygen saturation values after sur-
gery, compared with the levels registered before surgery 
(p<0.025) (Table 3). Preoperatively, the average of the 
lowest oxygen saturation was 80.68% and after surgery it 
increased to 83.25%.

Furthermore, after undergoing anterior palatoplasty, 
there was a decrease of 2.60 points on the ESS (from 
10.40 to 7.80), indicating an improvement in daytime 
sleepiness (p<0.01).

Despite recommendations for weight management, 
there were no significant differences in pre-operative 
and post-operative weights and no substantial reductions 
in BMI were observed in any of the patients included in 
the present study.

Table 1. Study population data.

Number of patients 16

Age  40.4 years (21-58 years)

BMI 25.7 kg/m2 (20.7 – 28.8 kg/m2)

AHI 28.89/h (38/h – 19/h)

Table 2. �Pre- and postoperative AHI results in patients 
with anterior palatoplasty.

Number of patients 16

Preoperative AHI (mean) 28.89 events/h

Postoperative AHI (mean) 11.14 events/h

P value <0.01

Reduction of AHI (%) 61.43%

Table 3. The average results of the study summarized.

Parameters Preoperative values Postoperative values P value

AHI 28.89/h 11.14/h <0.01

Oxygen saturation (lowest SpO2 values) 80.68% 83.25% <0.025

Snoring 204.23 events 133.05 events <0.025

Maximum duration of obstructive respiratory events 34.25  seconds 27.88  seconds <0.025

ESS (points) 10.40 7.80 <0.01
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It was noticed that none of the patients experienced 
post-operative bleeding after the surgery. 

The patients who underwent reducing of the uvula in 
addition to the anterior palatoplasty reported more in-
tense pain, indicating that the uvulectomy was likely the 
main source of discomfort rather than the palatoplasty. 

None of the patients experienced a postoperative in-
crease in their AHI, implying no worsening of their sleep 
apnea condition.

DISCUSSIONS

Obstructive sleep apnea is characterized by repeated 
incidents of partial or full blockage of the airway during 
sleep. These frequent instances of oxygen deprivation and 
interrupted sleep result in a range of negative health out-
comes. Disrupted sleep can lead to poor sleep quality, ex-
cessive daytime drowsiness, a decrease in alertness, brief 
unintended periods of sleep, and impaired brain func-
tion. Given the detrimental impact on cognitive functions, 
it is theorized that OSA could negatively influence the 
patient lifestyle17,18. 

The retropalatal space is frequently implicated as the 
primary area of concern in OSA. In patients suffering 
from OSA, this area tends to be particularly prone to col-
lapse during sleep, leading to the obstruction of airflow. 
Consequently, a significant number of surgical tech-
niques developed to treat obstructive sleep apnea are 
centered on modifying the structural integrity of the pal-
ate. These procedures aim to initiate the formation of 
scar tissue, which progresses to fibrosis, thereby increas-
ing the rigidity of the soft palate6-8.  

Uvulopalatopharyngoplasty (UPPP) is a surgical 
technique intended to correct the upper airway narrow-
ing at the level of the soft palate19. While UPPP can al-
leviate the narrowing in the upper airway, it is associated 
with long-term morbidities such as globus sensation, 
nasal regurgitation, difficulty in swallowing and velo-
pharyngeal insufficiency20,21. 

These complications arise from the post-surgical expo-
sure of the pharyngeal muscles and nervous tissues, which 
can lead to various issues following the surgery like postop-
erative haemorrhage and great pain9,22,23. 

Also, the success rate of UPPP is described in the litera-
ture as inconsistent, with failure rates spanning from 30% 
to as high as 90%10,11.

Anterior palatoplasty is considered to be an effective 
surgical method for the treatment of OSA. This type of 
surgery is directly addressed to the anatomical structures 
involved in airway obstruction and targets the anterior 
portion of the soft palate, where the creation of scar tissue 
can lead to a desired firmness, preventing the soft palate 
from falling back against the throat during sleep. 

Numerous studies have sustained that AP surgery is 
effective, demonstrating notable enhancements in the 

AHI of the patients16. Most authors report improvement 
of AHI after anterior palatoplasty in the treatment of pa-
tients with mild and moderate OSA secondary to retro-
palatal obstruction. In 2009, Pang et al.15 had 39 OSA 
patients. They report that in these patients, the AHI was 
reduced from 25.3±12.6 to 11.0±9.9 after anterior palato-
plasty (p<0.05), while the lowest SpO2 levels increased 
from 81.4% to 92.0%15. In 2018, Pang et al.24 conducted 
a systematic evaluation that demonstrated that anterior 
palatoplasty yields similarly positive outcomes compared 
to other procedures of palatal surgery in adults. They 
included in the review 6 studies, with a total of 240 OSA 
patients (arange between 13 and 77, mean age from 21 
to 51 years) which were evaluated with polysomnography 
before and after anterior palatoplasty with or without 
multilevel surgery. They reported an improvement in all 
evaluated parameters: AHI mean values decreased from 
16.3/h to 7.1/h, ESS reduced from 11.3 to 7.3, with an 
overall success rate of 72.5%24.

Marzetti et al.25, in 2013, performed a prospective study 
on 38 consecutive patients with mild-moderate OSA com-
paring the results of anterior palatoplasty (AP) and of uvu-
lopalatal flap (UPF) by AHI, ESS scores, snoring 
questionnaire (SQ), changes in collapse degree at Muller 
maneuver. In the AP patients, the authors reported that 
AHI improved from 22±12.5 to 8.6±6.8 (p<0.001), the ESS 
mean decreased from 8.5±3.7 to 4.9±3.2 (p<0.001) and 
the Muller maneuver noted a collapse degree improved 
from 2.7±1.0 to 1.1±0.9 (p<0.001). In the UPF patients, the 
AHI improved from 23±12.3 to 9.6±7.8 (p<0.001), the ESS 
scores droped from 8.1±3.5 to 5.2±3.2, and the collapse 
degree from 2.8±1.1 to 1.8±1.1 (p<0.05). The overall suc-
cess rate was of 86% in patients undergoing AP and of 
84% in patients with UFP, the most significant difference 
between the two groups being reprezented by the pain 
degree – mean duration for AP = 7.1 days and 10.8 days for 
UFP patients (p<0.05). Ugur et al.26 evaluated the long-
term efficacy of anterior palatoplasty on 42 patients with 
mild and moderate OSAS. They reported a success rate of 
57.1% after 2 years, with a significant reduction in total 
AHI (p<0.025), oxygen desaturation index (p<0.025), 
snoring VAS and ESS scores (p<0.001). In a study pub-
lished in 2014, Salamanca et al.27 evidenced a reduction in 
the AHI from 8.9 to 3.8 and in mean snoring VAS score 
from 9.2 to 2.9 on 24 patients who performed barbed an-
terior palatoplasty.

From the postoperative pain point of view, in the re-
search conducted by Haytoglu and colleagues28, it was 
determined that anterior palatoplasty is associated with 
less postoperative pain when compared to the uvulo-
palatal flap procedure (p<0.009). The overall success 
rate in AHI reduction was of 81.8% in the anterior pal-
atoplasty group and of 82.6% in patients who under-
went the flap procedure28.

In the meta-analysis published in 2018, Binar et al.16 
evaluated the surgical success rate and the general out-
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comes of anterior palatoplasty. They defined the surgical 
success rate as “a reduction in the apnea-hypopnea index 
of 50% or greater and an AHI of less than 20 postopera-
tively”. On 170 patients included in the meta-analysis, the 
surgical success rate was of 60.6%. 

In our study, we investigated the efficiency of AP 
technique in the treatment of 16 patients with mild 
and moderate OSA. The results indicate that every pa-
tient experienced a significant reduction in the num-
ber of obstructive sleep apneas 6 months after surgery, 
resulting in improved postoperative health. The over-
all success rate in our study group was of 61.43%, the 
findings being similar to those reported by other re-
searchers. It was also highlighted in our study that the 
lowest oxygen saturation levels had increased in all 
patients, with an average rise of 2.57% from preopera-
tive measurements. This indicated that the oxygen 
saturation levels had improved. 

While polysomnographic findings provide objective 
data in the assessment of patients with OSA, they may not 
always correlate with the patient’s quality of life, symp-
toms, and overall satisfaction. In the treatment of OSA, it 
was observed that subjective reports of improvement 
often are higher than objective outcomes recorded by 
polysomnography29. Weaver et al.30 have noted that poly-
somnographic indices might fail to register all the sig-
nificant aspects for patients with mild and moderate 
OSA. Therefore, it is necessary to evaluate clinical out-
comes that reflect the patient’s perspective, despite the 
subjective nature of such measures. Our study recorded 
a notable decrease in daytime sleepiness as assessed by 
the ESS, with scores dropping by 2.60 points on average 
(from a preoperative score of 10.40 to a postoperative 
score of 7.80). This reduction in the ESS score reflects a 
significant improvement in daytime alertness and a re-
duction in the likelihood of falling asleep during daily 
activities, which can be a critical aspect of improved qual-
ity of life for patients suffering from sleep apnea.

In our study, postoperative bleeding was not noted 
among the patients who underwent AP with or without 
reducing of the uvula, similar to the data found in the lit-
erature. In contrast, postoperative bleeding has been re-
ported in 2 - 6% of patients following UPPP9,22. 

Another frequent complication associated with surgery 
of the soft palate and of the lateral pharyngeal walls is ve-
lopharyngeal insufficiency. According to the literature, 
velopharyngeal insufficiency was seen in 56% of patients 
at 6 weeks after UPPP surgery and persisted in 24% of 
patients after one year31. Based on the literature, the per-
centage of patients who experienced velopharyngeal in-
sufficiency after AP surgery was significantly lower than 
that of UPPP patients32,33. In our study, we did not observe 
any velopharyngeal insufficiency 6 months after surgery.

Despite the relatively small number of patients (n=16), 
each patient experienced a notable decrease in their AHI 
values and a marked improvement in their lowest oxygen 

saturation levels. These objective improvements were par-
alleled by subjective enhancements in terms of reduced 
sleepiness and decreased snoring intensity, as reported by 
both the patients and their sleep partners.

The subjective and objective improvements that have 
been noticed may suggest that the fibrotic scarring of the 
palate attained through the anterior palatoplasty tech-
nique is substantially more effective than other techniques 
that have been documented.

CONCLUSIONS

The anterior palatoplasty procedure that was used in 
our research has shown to have positive results in the 
treatment of patients who have mild and moderate ob-
structive sleep apnea. 

In addition, the AP tends to have less postoperative 
complications and it associates less pain compared to 
other methods that are used to treat mild to severe ob-
structive sleep apnea.

To precisely evaluate the effectiveness and reliability of 
this procedure, it is imperative to carry out comparative 
and randomized controlled prospective studies that yield 
long-term outcomes, including preoperative and postop-
erative data.
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