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Introduction

Snoring is a serious social problem for both the 
patient and their sleeping partner. It is caused by the 
flutter and vibration of the upper airway tissues like 
the soft palate, uvula, tonsils, base of the tongue, 
epiglottis, and pharyngeal walls due to turbulent 
airflow.1-4 Snoring with less than a 5/per hour sleep 
apnea-hypopnea index and the absence of excessive 
daytime sleepiness is defined as primary snoring or 
simple snoring. 

Several methods have been developed to reduce 
snoring, including pharmacological agents, 
mechanical devices, and multiple surgical techniques. 
In randomized, placebo-controlled trials, no efficacy 
has been demonstrated for pharmacological agents 
or mechanical devices such as lubricating spray, 
nasal strips, pillows, or oil-based sprays.5,6 Studies 
on the efficacy of oral appliances have shown a 
mean reduction in snoring of 45%.3-6 The main 
problem with the oral appliances is use compliance 
with the devices. Surgical treatment for snoring 

aims to increase the cross sectional area, stiffen the 
soft palate, and produce fibrosis in the soft palate.

The effectiveness of surgeries is not well known 
because of the small number of comparative and 
randomized studies. Uvulopalatopharyngoplasty 
(UP3) is the first and one of the most frequently 
performed surgeries in OSA patients.7 Recently, a 
new technique, anterior palatoplasty (AP) was 
described by Pang et al.8 AP was shown to be 
effective in the management of patients with snoring 
and mild-to-moderate OSA. This study was designed 
to investigate and compare the long-term efficacy 
of modified UP3 (mUP3) with that of AP techniques 
in the treatment of patients with primary snoring.

Materials and methods

Study Design

The study was designed as a non-randomized 
prospective study to compare the effectiveness of 
AP and mUP3 in a group of patients with primary 
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collapse at a given site would receive a score of 1 
and a patient with 45% collapse would receive a 
score of 2).10 Palate position and tonsil size were 
graded for Friedman staging.11

Inclusion criteria were age ≥18 years, body mass 
index ≤30, tonsil size grades 1 and 2 (according to 
Friedman classification), elongated uvula, all mal-
lampati grades, ≤25% base of the tongue collapse 
on the Müller maneuver and ≥50% retropalatal ob-
struction, and total apnea-hypopnea index (TAHI) 
values <5/per hour sleep.10 

Patients were evaluated with a one-night poly-
somnography before the surgical procedure. Pa-
tients completed the Epworth Sleepiness Scale 
(ESS) and snoring VAS before and 24 months after 
the surgery. Patients also completed a VAS for pain 
on postoperative days 1, 3, 7, and 14. There were 
no drop-outs or withdrawals in this study. Subjec-
tive measures were preoperative and postoperative 
snoring scores and ESS values.

Polysomnographic evaluation

Polysomnograms (Grass Technologies, Twin PSG 
Software) included eight channels of electroen-
cephalogram, right and left outer canthus electro-
oculogram, submental electromyogram (EMG), 
nasal thermister, airflow, thoracic and abdominal 
effort, oxygen saturation, anterior tibialis EMG, 
electrocardiogram, and snore microphone. Staging 
was performed according to the guidelines of 
Rechtschaffen, Kales, and the American Sleep 
Academy Association 2007 criteria. Respiratory 
events were scored as apneas or hypopneas. Apnea 
was defined as a 90% reduction in airflow for at 
least 10 seconds duration. Hypopnea was defined as 
a 30% or greater decrease in flow lasting at least 
10 seconds and associated with a 4% or greater 
oxyhemoglobin desaturation. The total number of 
apneas and hypopneas in one hour was called the 
apnea hypopnea index (AHI). 

Surgical Technique

mUP3

MUP3 and AP were performed under general 
anesthesia. Oral antibiotics and non-steroidal anti-
inflammatory agents (naproxen sodium) were 
routinely prescribed for all patients postoperatively. 
Operations were performed under general anesthesia 
using a Boyle-Davies mouth gag with oral intuba-
tion according to the procedure described by Fujita 

snoring to assess the morbidity associated with 
both procedures. This study was approved by the 
hospital ethics committee and institutional review 
board. Written informed consent for participation 
was obtained from all individuals. Before June 
2009, we performed mUP3 on patients, but from 
June 2009 to July 2010, we explained to patients 
that AP was a new technique without tonsillec
tomy. Patients who accepted having the procedure 
were treated with AP after June 2009. Patients 
who did not accept having the AP procedure were 
treated with mUP3.

Population

Adult patients with snoring, physical examination 
findings of retropalatal (posterior to soft palate) 
obstruction during flexible nasopharyngolaryngos-
copy examination with Müller maneuver, and those 
having total apnea hypopnea index levels <5/per 
hour sleep were included in our study. All anthro-
pometric measurements were performed while the 
subjects wore light clothing and no shoes. Height 
was measured to the nearest 0.01 m using a wall-
mounted stadiometer. Body weight was determined 
to the nearest 0.05 kg using a calibrated balance 
beam scale. Body mass index (BMI) was calculated 
as weight (kg) divided by the height squared (m2). 
While the subject stood in an upright position and 
at the end of a gentle expiration, body circum
ferences were measured with a flexible tape at the 
waist (midway between the lower rib margin and 
the superior anterior iliac spine) and hip (widest 
circumference over the great trochanters). Neck 
circumference (c.) was determined at the level of 
the cricothyroid membrane. 

All patients underwent otorhinolaryngological 
physical examinations and flexible nasopharyngo-
laryngoscopy. All patients’ oropharyngeal area 
assessments, soft palate redundancy, uvula size, 
tonsillar size, and mallampati grade were recorded.9 
Flexible nasopharyngolaryngoscopy was performed 
on all patients during the examination. Müller 
maneuver was graded for retropalatal and retroglossal 
regions on a five-point scale.10 Collapse was rated 
on a five-point scale ranging from 0 to 4, in which 
0 = no collapse, 1 = approximately 25% collapse, 2 
= approximately 50% collapse, 3 = approximately 
75% collapse, and 4 = complete collapse (the 
percentage of collapse was rounded up or down to 
the closest quartile, so a patient who had 35% 
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cases with percentages was used for nominal vari-
ables. 

Differences between groups for normally-
distributed data were compared using the Student’s 
t test; otherwise, the Mann Whitney U test was 
applied for comparisons of non-normally distributed 
data. Nominal variables were analyzed with Fisher’s 
exact test. Degrees of association between continuous 
variables were evaluated by Spearman’s rank 
correlation test. A p value less than 0.05 was 
considered statistically significant.

Whether the differences between pre- and post-
operative measurements were statistically signifi-
cant or not was evaluated by Bonferroni adjusted 
paired samples t test for normally-distributed data 
or Wilcoxon sign rank test for non-normally 
distributed data. For all possible multiple compari-
sons, the Bonferroni correction was applied to 
control type I error. For intra-group comparisons, 
p<0.025 was considered statistically significant.

Results

Of the 50 enrolled patients, 24 patients were in the 
mUP3 group with a mean age of 42.1 ± 11.8 years, 
and 26 patients were in the AP group with a 
mean age of 43.2 ± 10.4 years. In the mUP3 group, 
22 patients were male and 2 were female. In the AP 
group, 18 patients were male and 8 were female. 
All patient demographic and anthropometric findings 
are shown in Table 1. The average BMI of the 
AP  group was 28.1 ± 3.4 kg/m2, and the average 
BMI of the mUP3 group was 29.8 ± 3.0 kg/m2. 

et al., with modifications. Tonsillectomy was per-
formed and the uvula was shortened. The natural 
mucosal fold between the uvula and the upper 
pole of the tonsils was strictly preserved. A wide 
opening towards the rhinopharynx was created by 
suturing the anterior and posterior pillars with a 
Vicyl 4/0 round body curved needle. Hemostasis 
was achieved with electrocautery.

AP
Operations were performed under general anesthe-
sia using a Boyle-Davies mouth gag with oral intu-
bation according to the procedure described by 
Pang et al.8 Tonsillectomy was not performed in AP 
group patients. A horizontal rectangular strip of 
mucosa (about 40–50 mm in length and 7–10 mm 
in width) was removed from the soft palate, down 
to the muscle layer. Hemostasis was achieved with 
electrocautery. The horizontal stripped area on the 
soft palate was sutured with a Vicryl 4/0 round 
body-curved needle. A minimum of 10 sutures was 
used to oppose the wound edges (while suturing, 
the entire soft palate was transposed anteriorly and 
superiorly). 

Statistical Analysis

Data analysis was performed using SPSS for 
Windows, version 11.5 (SPSS Inc., Chicago, IL, 
United States). Whether the distribution of continu-
ous variables was normal or not was determined by 
the Shapiro Wilk test. Data were expressed as the 
mean ± standard deviation (SD) or median (min-
max) for continuous variables, and the number of 

Table 1
Baseline demographical and anthropometric characteristics

Variables AP (n = 26) UP3 (n = 24) p-value
Mean Age ± SD (years) 43.2 ± 10.4 42.1 ± 11.8 0.717a

Gender 0.077b

Male 18 (69.2%) 22 (91.7%)
Female 8 (30.8%) 2 (8.3%)

Weight (kg) 80.3 ± 13.1 89.1 ± 10.9 0.013a

Height (m) 1.69 ± 0.08 1.73 ± 0.06 0.039a

BMİ (kg/m2) 28.1 ± 3.4 29.8 ± 3.0 0.074a

Neck Circumference (cm) 40.4 ± 3.0 41.3 ± 2.6 0.147b

Waist Circumference (cm) 95.8 ± 7.1 98.4 ± 6.1 0.273b

Hip Circumference (cm) 102.8 ± 8.2 102.4 ± 8.4 0.655b

SD: standard deviation; AP: anterior palatoplasty; mUP3: modified uvulopalatopharyngoplasty; BMI: body mass index.
a: Student’s t test.
b: Fisher’s Exact test.
c: Mann Whitney U test.
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lump sensation in the throat and an inability to clear 
phlegm 2 years after the operation.

The first day mean pain VAS score in the AP 
group was 6, and scores decreased to 1 on the 
fourteenth day (Table 3). The first day mean pain 
VAS score in the mUP3 group was 8, and the scores 
decreased to 3 by the fourteenth day (Table 3). The 
first-, third-, seventh-, and fourteenth-day pain 
VAS values in the AP group were significantly 
lower than those in the mUP3 group (p<0.001) 
(Table 3; Figure 1).

The patient satisfaction percentage 2 years after 
the operation in the AP group was 85%, and the 
patient satisfaction percentage in the mUP3 group 
was 70% (Table 4). The satisfaction with treatment 
did not correlate with snoring scores and ESS 
(p>0.05). However, there was a negative relation-
ship between satisfaction percentage and VAS pain 
scores (p<0.05) (Table 5).

Discussion

Snoring is a common social problem in which 
patients generally have concerns about sharing a 
room with others. Fifty percent of males and 30% 
of females in the general population are affected 
with habitual or primary snoring.1,2 Many surgical 
techniques are described for the treatment of 
snoring. UP3, mUP3, uvulopalatal flap, laser-assisted 
uvulopalatoplasty, radiofrequency volumetric tissue 

There was no significant difference between the 
groups with regard to BMI and anthropometric 
measures (p>0.05). There was no significant change 
between pre-operative and post-operative weight 
measures (p>0.025) (Table 2). The pre-operative 
and post-operative weight differences were not 
significantly different between the two groups 
(p>0.05) (Table 2). 

Snoring VAS values before and after surgery 
were significantly decreased for both operation 
groups (p<0.025), but were not statistically signifi-
cantly different between the two groups (p>0.05) 
(Table 2). The ESS scores of patients in both groups 
were significantly decreased (p<0.025) post-opera-
tively, but were not significantly different between 
the two operative groups (p>0.05).

Eight patients (33.3%) in the mUP3 group and 
one patient (7.7%) in the AP group reported nasal 
regurgitation of liquids upon swallowing during the 
first week after surgery, but the symptom had 
resolved in all patients one and a half months after 
surgery. We did not observe any postoperative 
long-term velopharyngeal insufficiency in either 
operation group. We observed bleeding in two 
(8.3%) patients in the mUP3 group on postoperative 
day 10. The bleeding in one of the two patients was 
controlled under general anesthesia. The bleeding 
in the other patient was controlled under local 
anesthesia. Ten patients (41.6%) in the mUP3 group 
and 9 patients (34.6%) in the AP group still had a 

Table 2
Pre-operative and post-operative measurements; weight, ESS scores, snoring VAS values regarding for AP and UP3 Groups

Variables Pre-op
Mean ± SD

Post-op 
Mean ± SD

p-valuea Difference 
Mean ± SD

p-valueb

Weight (kg) 0.625d

AP (n = 26) 80.3 ± 13.1 79.7 ± 12.9 0.138c -0.6 ± 1.9
UP3 (n = 24) 89.1 ± 10.9 88.8 ± 10.4 0.518c -0.3 ± 2.2

ESS 0.403f

AP (n = 26) 8.4 ± 4.7 6.5 ± 4.3 0.004e -1.9 ± 2.9
UP3 (n = 24) 9.8 ± 4.7 7.3 ± 3.3 <0.001e -2.5 ± 2.3

Snoring VAS 0.640f

AP (n = 26) 5,3 ± 2.1 3 ,4 ± 1.4 <0.001e -9.3 ± 6.8
UP3 (n = 24) 6,8 ± 3.9 4,6 ± 1.8 <0.001e -9.6 ± 6.1

Pre-op: preoperative; Post-op: postoperatively; AP: anterior palatoplasty; mUP3: modified uvulopalatopharyngoplasty; ESS: Epworth 
sleepiness scale; VAS: visual analog score, SD: standard deviation.
a: Intra-group comparisons, According to the Bonferroni Correction p<0.025 was considered statistically significant.
b: Between group comparisons regarding for post-op – pre-op differences, p<0.05 was considered statistically significant.
c: Paired Samples t test.
d: Student’s t test.
e: Wilcoxon Sign Rank test.
f: Mann Whitney U test.
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level.7 Although UP3 reduces the narrowing in the 
upper airway space, there is long-term morbidity 
due to the exposure of the pharyngeal musculature 
and nervous tissue after the surgery.7,17 Velopharyn-
geal insufficiency, pain, dry throat, and bleeding 
are the most common short-term morbidities. 
Abnormal sensations in the throat and difficulty 
swallowing are the other long-term morbidities. 
To  reduce these morbidities, several methods 
and modifications of UP3 have been described, in-
cluding microdebrider-assisted UP3, radiofrequency-
assisted UP3, cautery-assisted UP3, and coblation 
tonsillectomy with UP3.7,8,12-19,22 All these methods 
still cause significant pain levels. The surgeries pro-
duce scar tissue and fibrosis to stiffen the soft palate 
and decrease palatal flutter. The new technique of 
anterior palatoplasty described by Pang et al.8 has 
some advantages, such as fibrotic scarring of the 
palate superiorly and anteriorly, preservation of the 
uvula, low morbidity rates, and a low complication 
rate. The other palatal surgical methods such as 
radiofrequency, CAPSO, and pillar implants for 
OSA patients require more time for the surgery, 
expensive equipment, and multiple sessions.22 AP is 
performed in a single session with low morbidity. 
Although AP was performed under general 
anesthesia in this study, it can be done as an office-
based procedure in an outpatient clinic.8 

reduction of the palate, CAPSO (cautery-assisted 
palatal stiffening operation), pillar palatal implants, 
anterior palatoplasty, Z-plasty, and lateral pharyn-
goplasty are all palatal surgery techniques for OSA 
and snoring patients.7,8,12-19 The main aim in the 
treatment of snoring patients is to help decrease 
postoperative morbidities, and to provide the 
patient with a satisfactory result for a substantial 
period, if not for their whole life. Although many 
surgical techniques are described for the treatment 
of snoring patients, few studies compare different 
surgical techniques. Cahali et al. compared lateral 
pharyngoplasty and UP3 and found that lateral 
pharyngoplasy produced better clinical and poly-
somnographic outcomes in the treatment of 
obstructive sleep apnea.19 Cekin et al.20 reported that 
the uvulopalatal flap was more practical and 
comfortable compared with the UPPP in snoring 
patients. Akcam et al.21 compared postoperative 
pain among surgical techniques for OSA. They 
reported AP as the least painful surgical technique.21 

Classical UP3 is a surgical method designed to 
correct the upper airway narrowing at the palatal 

Table 4
Satisfaction Levels for AP and UP3 Groups

Groups Satisfaction
AP (n = 26), n (range) 85 (65–90)
UP3 (n = 24), n (range) 70 (40–80)
p-valuea <0.001

AP: anterior palatoplasty; mUP3: modified uvulopalato­
pharyngoplasty.
a: Mann Whitney U test.

Figure 1
Pain VAS measurement changes in the AP and UP3 groups.
AP: anterior palatoplasty; mUP3: modified uvulopalatopharyn-
goplasty; VAS: visual analog scale.

Table 3
VAS levels in the AP and UP3 groups at each measurement time

Time AP (n = 26)
n (range)

UP3 (n = 24)
n (range)

p-valuea

First day 6 (5–8) 8 (6–9) <0.001
Third day 5 (5–6) 7 (6–9) <0.001
Seventh day 3 (3–4) 5 (4–5) <0.001
Fourteenth day 1 (1–1) 3 (3–3) <0.001

AP: anterior palatoplasty; mUP3: modified uvulopalatopharyngoplasty; VAS: visual 
analog score.
a: Mann Whitney U test.
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patients are required. Secondly, we did not perform 
tonsillectomy in the AP group in our study. As 
expected, patients with mUP3 felt more pain because 
UP3 includes mucosal incisions of the soft palate 
and tonsillectomy. Virtaniemi et al.24 demonstrated 
that most of the patients who underwent UP3 had 
high pain scores during the first 24 hours of the 
postoperative period. All of the VAS values for 
pain after surgery were significantly lower in the 
AP group in our study. Although the tonsil sizes 
were the same in both groups, we performed tonsil-
lectomy in the UP3 group since tonsillectomy 
increases the lateral diameter of the velopharynx. 
However, anterior palatoplasty increases the antero
lateral diameter without tonsillectomy. Friedman et 
al. described a modified technique, uvulopharyngo-
plasty with tonsil coblation, which offers some 
reduction in postoperative morbidity but still causes 
significant pain levels.11 Troell et al.25 found less 
post-treatment pain in radiofrequency volume 
tissue reduction of the soft palate than laser-
associated UP3 or UP3. 

Postoperative bleeding was reported in 2–6% of 
patients after UP3.18-20 In our study, two patients 
(8.3%) had bleeding on postoperative  day 10, but 
we did not observe bleeding in the AP group. The 
absence of post-operative bleeding in the AP group 
may be because we did not perform tonsillectomy 
in this group. The other most important morbidity 
is the velopharyngeal insufficiency after these 
operations. In the literature, velopharyngeal insuf-
ficiency after UP3 was observed in 56% of patients 
at 6 weeks and 24% of patients at 1 year.24,25 In our 
study, eight patients (33.3%) in the UP3 group and 
one patient (7.7%) in the AP group had velopharyn-
geal insufficiency at 6 weeks. The attenuated per-
centage of velopharyngeal insufficiency in our 
modified UP3 group may be the result of preserving 
the natural mucosal fold between the uvula and the 
upper pole of the tonsils. Powell et al.14 reported an 
uvulapalatal flap technique as a reversible and 
conservative treatment to reduce the risk of velo-
pharyngeal insufficiency. The AP group had a 
distinctly lower velopharyngeal insufficiency 
compared with the UP3 group in the present study. 

The other important morbidity of palatal surgeries 
is the sensation of a lump in the throat and an 
inability to clear phlegm. In the literature, 57.6% of 
patients who had UP3 surgery had this complaint.24,25 
We observed a lump or foreign body sensation in 
the throat in 41.6% of patients in the UP3 group. 

In our study, we investigated and compared the 
long-term efficacy of the mUP3 and AP techniques 
in the treatment of patients with primary snoring in 
a long-term (2-year) follow up. In the AP group, the 
patient satisfaction rate was 85% compared with 
70% in the mUP3 group. The satisfaction rate for 
pillar implants 3 years after the procedure was 
66.4% in a population of 21 primary snorers.22 The 
main difference between AP and palatal pillar 
implant is the cost effectiveness. AP is also as simple 
as the pillar implant and radiofrequency methods. 
ESS scores of patients in the study population sig-
nificantly decreased in both the AP and mUP3 
groups (p<0.025). In the AP group, ESS scores de-
creased from 8.4 to 6.5, whereas scores decreased 
from 9.8 to 7.3 and in the mUP3 group. Snoring 
VAS values were significantly decreased for both 
operation groups (p<0.025). When the changes 
were compared, there was no statistically signifi-
cant difference between the two groups (p>0.05). 

In previous studies, the mean post-operative pain 
VAS value for UP3 was 7.5.23 In our study, the mean 
VAS pain scale values for mUP3 on the first and 
third day were 8 and 7, which were close to the 
values in the previous studies. But in the AP group, 
the mean VAS pain scale values on the first and 
third day were 6 and 7. Postoperative morbidity re-
sults were less severe in the AP group as expected, 
since tonsillectomy was not performed in the AP 
group as it was in the mUP3 group. Hicklin et al.23 
observed the retrospective results of 271 patients 
who had mUP3 and found the postoperative VAS 
pain score to be 7.5, which is similar to what we 
found in our UP3 group. 

Our study has some limitations. Firstly, the group 
of patients was small in the present study. Conse-
quently, further studies with a larger number of 

Table 5
Degrees of association between satisfaction levels and pain 

VAS, ESS, and snoring VAS measurements

Groups Correlation 
Coefficient

p-valuea

VAS First Day −0.343 0.015
VAS Third Day −0.587 <0.001
VAS Seventh Day −0.577 <0.001
VAS Fourteenth Day −0.525 <0.001
Difference in ESS −0.022 0.880
Difference in Snoring VAS −0.117 0.418

ESS: Epworth sleepiness scale; VAS: visual analog score.
a: Spearman Rank Correlation test.
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Comparison of postoperative pain between laser-assisted 
uvulopalatoplasty, uvulopalatopharyngoplasty, and radio-
frequency volumetric tissue reduction of the palate. Oto-
laryngol Head Neck Surg. 2000;122(3):402-409.
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This sensation was also observed in 31.6% of patients 
2 years after the AP operations. The higher per
centage of foreign body sensation in the UP3 group 
was the result of excision of the pillar mucosa.

Conclusion

In conclusion, the results of this study demonstrated 
a favorable snoring scale, satisfaction percentages, 
and pain VAS measures in primary snoring patients 
undergoing AP. We also compared the long-term 
(2-year) efficacy of the modified UP3 and AP tech-
niques in the treatment of patients with primary 
snoring and found fewer complications and less 
pain in the AP group. Further studies with a larger 
number of patients are required to investigate the 
effect of operations to correct snoring. 
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