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Concurrent Palatal Implants and Uvulopalatal Flap: Safe and
Effective Office-Based Procedure for Selected Patients with
Snoring and Obstructive Sleep Apnea Syndrome

Tsung-Wei Huang, MD, PhD; Po-Wen Cheng, MD, PhD; Kai-Min Fang, MD

Objectives/Hypothesis: An outpatient surgical procedure for snoring and obstructive sleep apnea syndrome (OSAS)
should not only stiffen the soft palate, but also widen the opening of retropalatal space. This study presents a concurrent
palatal implants (PI) and uvulopalatal flap (UPF) in the outpatient setting under local anesthesia for OSAS patients.

Study Design: Prospective study.
Methods: Patients with snoring and more than or an equivalent of 5 events hourly but less than 20 hourly on the

apnea–hypopnea index (AHI) were enrolled. Three office-based procedures were performed, that is, PI, UPF, and PI
concurrent with UPF (PI-UPF). Postoperative pain was evaluated using a visual analog scale. Before surgery and after surgery,
subjective outcomes were assessed using the snoring scale, and objective outcomes were assessed using overnight
polysomnography.

Results: Sixty-three patients underwent office-based procedures for OSAS. Among them, 21 underwent PI, 20 underwent
UPF, and 22 underwent PI-UPF. PI attained the lowest postoperative pain scores. At 6 months after surgery, the mean snoring
scale in PI, UPF, and PI-UPF group were 3.7 6 0.7, 3.2 6 0.8, and 1.8 6 0.6, respectively (P < .05). The mean AHI scores in
group PI, UPF, and PI-UPF were 9.0 6 4.6, 8.8 6 4.0, and 6.1 6 2.5 events per hour, respectively (P < .05). The mean
snoring index in group PI, UPF, and PI-UPF were 120.6 6 79.5, 115.7 6 86.3, and 71.8 6 41.7 events per hour, respectively
(P < .05).

Conclusions: Concurrent PI and UPF is a safe and effective office-based procedure for selected patients with OSAS and
snoring.
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INTRODUCTION
Snoring and obstructive sleep apnea syndrome

(OSAS) consist of a continuum from partial airway
collapse with vibration of the upper airway to complete
airway obstruction. Airway collapse in OSAS can occur
under various conditions, whereas most vibration of the
soft tissues in snoring is assumed to occur at the soft
palate.1 Uvulopalatopharyngoplasty (UPPP), as first
described by Fujita et al.,2 has become the mainstay of
surgical treatment in patients with snoring or OSAS.
Although an excellent modality for treating specific ana-
tomic obstructions at the palatal level, UPPP has several
limitations, for example, general anesthesia requirement
and significant postoperative pain and morbidity.3

Therefore, various outpatient surgical procedures devel-
oped to make the procedure more effective, easier to

perform, and with a reduced risk of postoperative
complications, including laser-assisted uvulopalatophar-
yngoplasty, radiofrequency volumetric reduction, and
cautery-assisted uvulopalatoplasty.4,5 However, several
drawbacks are still encountered such as severe postopera-
tive pain, worsened apnea, multiple treatment sessions,
and a poor long-term surgical success rate.6–8

As an alternative treatment for socially disruptive
snoring and mild to moderate OSAS, the Pillar palatal
implant system (Xomed, Jacksonville, FL) can be per-
formed simply and effectively without hospitalization.
Nevertheless, many patients still fail to improve
after palatal implantation over some time period.9 This
failure may be owing to that palatal implants (PI) stiffen
the soft palate to prevent collapse of the retropalatal
space without correcting oropharyngeal anatomic abnor-
malities such as uvular elongation or redundant soft
palate webs.

Therefore, in addition to stiffening the soft palate,
an outpatient surgical procedure under local anesthesia
for snoring and OSAS should correct oropharyngeal
anatomy to enlarge the retropalatal space and reduce
palatal flutter. This study presents a concurrent PI and
uvulopalatal flap (UPF) in the outpatient setting under
local anesthesia for OSAS patients. The efficacy and
safety of PI concurrent with UPF are also evaluated
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based on objective and subjective outcomes in selected
patients with OSAS.

PATIENTS AND METHODS

Inclusion Criteria
A prospective and nonrandomized trial study was per-

formed at Far Eastern Memorial Hospital, which received
approval from the institutional review board of the hospital.
OSAS patients who had undergone office-based procedures
were assessed for eligibility. Each patient had a complete
workup, including a thorough medical history review, physical
examination, overnight polysomnography, and fiberoptic naso-
pharyngolaryngoscopy with Müller maneuver. The study
enrolled patients with more than or an equivalent of 5 events
hourly but less than 20 hourly on the apnea–hypopnea index
(AHI). Palate position and tonsil size were graded according to
the Friedman classification.10 The uvula size was also graded.11

The study excluded patients with a Friedman palate position of
grade 3 or 4 and a tonsil size of grade 3 or 4. Patients with a
uvular size greater than grade 2 were excluded. Patients with a
body mass index (BMI) exceeding 30 were also omitted. Three
office-based procedures were performed, that is, PI, UPF, and PI
concurrent with UPF (PI-UPF). After a complete explanation of
the benefits and risks of each surgical intervention, the patients
selected individually one of the three treatments.

Surgical Procedures
PI. Details of the operative procedure can be found else-

where.12 Briefly, a topical lidocaine spray was applied, followed
by an injection with lidocaine hydrochloride (10 mg/mL) in epi-
nephrine acid tartrate (concentration, 1:100,000) into each
palate site. The mucosa of the soft palate was perforated
approximately 5 mm distal to the trailing edge of the hard
palate. Three palatal implants were placed into the soft palate
of each patient.

UPF. The patients were placed in supine position under
local anesthesia on an outpatient basis. Areas for surgical
removal were injected with a local anesthetic mixture. The mu-
cosa, submucosa, and fat on the lingual surface of the uvula
and soft palate were removed with microdebrider (Xomed).13

The uvular tip was amputated, and bleeding was controlled
with bipolar electrocoagulation. The uvula was reflected back
toward the soft palate and fixated into its new position with
multiple sutures of 4-0 Monocryl14 (Fig. 1).

Subjective Evaluation
Postoperative pain intensity was evaluated using a visual

analog scale (VAS) (score range, 0–10). The degree of snoring
before surgery and 1 month, 3 months, and 6 months after
surgery was estimated based on a snoring scale ranging from
0 to 10. The bed partners of all subjects were requested to
participate in helping to establish this scale. A score of 0 repre-
sented no snoring at all. A score of 10 indicated when the bed
partner had moved out of the bedroom or had avoided sleeping
near the patient.

Objective Evaluation
Overnight polysomnography was performed in each

patient before surgery and at 6 months after surgery. Sleep
study variables included the AHI score, snoring index, and min-
imal oxygen saturation (MOS). The AHI score refers to the total
number of apnea and hypopnea episodes per hour of sleep.
Apnea refers to as cessation of airflow for at least 10 seconds.
Hypopnea refers to a 50% or greater reduction in the baseline
ventilatory value for more than 10 seconds associated with a

Fig. 1. Diagrams of uvulopalatal flap. After traction of the uvular tip with forceps (A), a microdebrider was used to debride the mucosa, sub-
mucosa, and fat of the uvula and soft palate (B). The uvula was fixated with multiple sutures (C).

TABLE I.

Summary of Demographic and Baseline Data.

PI UPF PI-UPF P-Value

n 21 20 22

Gender
(male/female)

17/4 16/4 16/6 >.05*

Age (years) 43.2 6 9.4 43.1 6 10.1 42.0 6 10.8 >.05†

BMI (kg/m2) 27.2 6 1.5 27.4 6 1.6 27.6 6 1.5 >.05†

*Chi-square analysis.
†ANOVA.
Data were expressed as mean 6 standard deviation.
BMI ¼ body mass index.
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more than 4% decrement in oxygen saturation. The snoring
index score refers to the total number of snores per hour of
sleep time.

Statistical Analysis
Statistical analysis was performed using SPSS software

(SPSS Inc, Chicago, IL). A comparative analysis of the results
was performed by analysis of variance (ANOVA) with Tukey-
Kramer test and chi-square analysis as appropriate. A value of
P < .05 indicated a statistically significant difference.

RESULTS
A total of 63 patients (49 men, 14 women) under-

went office-based procedures for OSAS. Among them, 21
underwent PI, 20 underwent UPF, and 22 underwent PI
concurrent with UPF. Table I presents the demographic
and baseline characteristics. Figure 2 shows the preoper-
ative and postoperative oropharyngeal photographs
in group PI-UPF. The mean pain scores in PI, UPF, and
PI-UPF group were 3.4 6 1.1, 5.2 6 0.7, and 5.3 6 0.9
on the first postoperative day, respectively, indicating a

significant difference (P < .05). On the third postopera-
tive day, the mean pain scores in the PI, UPF, and
PI-UPF groups were 0.9 6 0.3, 3.1 6 0.7, and 3.0 6 0.8,
indicating a significant difference (P < .05).

Figure 3 shows the preoperative and postoperative
snoring scales. At 1 month after surgery, the mean
snoring scale in the PI, UPF, and PI-UPF groups were
7.2 6 0.9, 4.2 6 1.1, and 2.6 6 0.9, respectively, indicating
a significant difference (P < .05). At 6 months after sur-
gery, the mean snoring scale in PI, UPF, and PI-UPF
group were 3.7 6 0.7, 3.2 6 0.8, and 1.8 6 0.6, respec-
tively, revealing a significant difference (P < .05). The
snoring scales in group PI-UPF were lower than those in
groups PI or UPF. Notably, in group PI alone, the postop-
erative snoring scales did not differ significantly from the
preoperative ones until 3 months after surgery (Fig. 3).

Table II summarizes the preoperative and postoper-
ative polysomnographic results. Before surgery, each
group did not significantly differ in AHI, snoring index,
and MOS. Six months after surgery, the mean AHI
scores in group PI, UPF, and PI-UPF were 9.0 6 4.6, 8.8
6 4.0, and 6.1 6 2.5 events per hour, respectively, which
were statistically different (P < .05). Also statistically
significantly different were the mean snoring index in

Fig. 2. Oropharyngeal photographs before (A) and after palatal implants concurrent with uvulopalatal flap (B). [Color figure can be viewed in
the online issue, which is available at wileyonlinelibrary.com.]

Fig. 3. The snoring scales in each group before and at 1, 3, and 6
months after surgery.

TABLE II.

Preoperative and Postoperative Polysomnographic Results.

PI
(n ¼ 21)

UPF
(n ¼ 20)

PI-UPF
(n ¼ 22) P-Value

Preoperative

AHI 14.1 6 5.1 14.2 6 5.2 14.1 6 5.9 >.05

Snore
index

226.2 6 178.1 296.5 6 185.1 265.6 6 176.9 >.05

MOS (%) 86.2 6 5.7 91.0 6 5.4 89.1 6 5.8 >.05

Postoperative

AHI 9.0 6 4.6 8.8 6 4.0 6.1 6 2.5* <.05

Snore
index

120.6 6 79.5 115.7 6 86.3 71.8 6 41.7† <.05

MOS (%) 90.0 6 3.1 92.0 6 4.1 91.1 6 3.2 >.05

Data were expressed as mean 6 standard deviation.
*,†P < .05, ANOVA with Tukey-Kramer test.
AHI ¼ apnea-hypopnea index; MOS ¼ minimal oxygen saturation.
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groups PI, UPF, and PI-UPF, which were 120.6 6 79.5,
115.7 6 86.3, and 71.8 6 41.7 events per hour, respec-
tively (P < .05).

Two patients (10%) in group UPF and two patients
(9%) in group PI-UPF reported nasal regurgitation of
liquids on swallowing during the first week after sur-
gery; however, the symptoms disappeared within
1 month. Two patients (10%) in group UPF and
3 patients (14%) in group PI-UPF had abnormal pharyn-
geal sensation lasting more than 3 months. No patients
complained of nasal regurgitation or abnormal pharyn-
geal sensation in group PI. Additionally, our results
found no postoperative bleeding or long-term velophar-
yngeal insufficiency in any patient. The partial implant
extrusion rate was 5% (1/20) in group PI and 4.5% (1/22)
in group PI-UPF at 6 months after surgery.

DISCUSSION
Palatal flutter caused by narrow retropalatal space is

the predominant cause of snoring.15 Poor muscle tone in
the pharynx and palate contributes to retropalatal space
narrowing during sleep, possibly leading to failure to main-
tain airway patency and ultimately partial pharyngeal
collapse. Another contributing factor is the anatomic ab-
normality, that is, a long uvula and redundant soft palate
that narrows the opening of retropalatal space and vibrates
during respiration. Therefore, an effective surgical inter-
vention for snoring and OSAS must maintain the airway
stiffiness and correct anatomic abnormalities.

The PI mechanism reduces snoring through place-
ment of permanent implants, causing fibrosis and
submucosal scarring in a single procedure. The implant
itself is a segment of braided polyethylene terephthalate
(PET). PET has a long history of human implantation,
incurring a well-characterized fibrotic response with a
fibrous capsule formation typically complete by
4 weeks.16 Thus, the gradual reduction of snoring for up
to 3 months postoperatively corresponds to the time
observed for PET-induced fibrosis to occur (Fig. 3). How-
ever, PI alone is less effective than PI-UPF at 6 months
after surgery, owing to that palatal implants alone can
not correct anatomic abnormality to expand the opening
of retropalatal space.

As an office-based procedure, UPF attempts to
shorten and tighten the soft palate in order to increase
the retropalatal upper airway patency.17 Repositioning
and stabilization of the uvula on the soft palate are
responsible for the wide opening of the retropatatal air-
way space. However, the ability to stiffen the soft palate
in UPF is not as effective as that in palatal implants. A
previous study has demonstrated that palatal implant is
an effective means of improving subjectively recurrent
or persistent symptoms of snoring, daytime sleepiness,
and overall quality-of-life perception in post-UPPP
patients.18 Therefore, PI concurrent with UPF can cre-
ate a large retropalatal space by not only stiffening the
soft palate, but also by widening the opening of retropa-
tatal space. This study demonstrates that PI-UPF
attains the highest improvement rate of AHI and snor-
ing at 6 months after surgery.

Another benefit of concurrent PI and UPF is that
the procedure is performed as a one-stage surgery under
local anesthesia on an outpatient setting. Such a proce-
dure does not put the airway at risk with general
anesthesia or sedation. All patients tolerate the proce-
dure well, with the latter performed in an average of
20 minutes. VAS reveals that the postoperative pain in
group PI-UPF is lower than those found in the literature
for traditional UPPP.19 This difference may be due to
the application of a microdebrider and absence of tonsil-
lar fossa exposure. Microdebrider provides real-time
suction and precise tissue resection without thermal
damage or injury incurred to the neighboring muscles.13

Therefore, no postoperative bleeding occurs and the post-
operative pain is reduced, possibly owing to a lack of
deeper musculature cutting.

The partial implant extrusion rate is 4.5% (1/22) in
the PI-UPF group, which resembles findings in the liter-
ature. Notably, the partial extrusion occurred in the
right implant over the nasal surface of soft palate. The
imbrication of uvulopalatal flap may predispose the
extrusion of the lateral implants. Therefore, particular
attention should be paid to the position of lateral
implants when performing the subsequent UPF.

CONCLUSIONS
This prospective study demonstrates a favorable

snoring scale and polysomnography outcomes in selected
patients with OSAS undergoing concurrent PI and UPF.
We believe that concurrent PI and UPF is a safe and
effective office-based procedure for selected patients with
OSAS and snoring.
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