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Obstructive sleep apnea (OSA) is a common condition in Thai population characterized by recurrent episodes of
apnea during sleep. Patients may have detrimental consequences and the management of OSA is complex and challenging.
Many patients respond to medical treatments including weight loss, body position training, oral appliances and continuous
positive airway pressure (CPAP). Although medical intervention fails, surgical procedure is the alternative options to
improve the upper airway patency. Many palatal surgical procedures have been introduced to alleviate upper airway
obstruction. However, most procedures are invasive, destructive, painful, also associated with significant morbidity. Recently,
minimally invasive surgery also achieves the same results as the invasive procedures with less postoperative risks. The
treatment outcomes have now been validated by many centers in appropriately selected patients. The types, results and
complications of the procedures are reviewed.
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Obstructive sleep apnea (OSA) is a common
condition characterized by recurrent episodes of upper
airway obstruction. It results from the combination of a
structurally small or narrowing upper airway (i.e. part
of the velopharynx, oropharynx, or hypopharynx) and
abnormal airway collapsibility®®. The common features
of OSA are present in daytime sleepiness and disruption
of sleep due to increased ventilation effort in response
to upper airway collapse“®. Approximately 1 in 5 adults
has at least mild OSA (apnea-hypopnea index [i.e. the
number of apnea and hypopnea events per hour]®9),
In this population, 1 in 15 patients has at least
moderated OSA (apnea-hyponea index)“¢-3), The
prevalence of OSA in Thailand is estimated to be 5% in
men and 2% in women®?. Clinical features of OSA
include snoring, pause of breathing, fatigue, nocturnal
or morning headaches, reduced concentration, mood
disorders, hypersomnolence and excessive
sleepiness®*), OSA is a potentially life threatening
medical disorder, associate with metabolic syndrome
and also with cardiovascular disease®>%9. Patients with
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untreated OSA may have detrimental consequences
including cardiovascular morbidity and mortality,
decreased health-related quality of life and increased
incidence of motor vehicle accidents®**V. The
management of OSA is complex and challenging. Many
patients respond to medical treatments with weight
loss, body position training for sleep, avoidance of
alcohol and sedative medicine, oral appliances and
continuous positive airway pressure (CPAP). When
medical intervention fails, surgical option is the
alternative®?.

Minimally invasive palatal surgery

Surgical intervention becomes a more viable
option for such patients, improving upper airway
patency by either actively opening the airway, removing
anatomical obstructions, stiffening the pharyngeal wall,
increasing its muscle tone, a combination there of or
bypassing the collapsible segment®“®, Since the
introduction of uvulopalatopharyngoplasty (UPPP)
many palatal surgical procedures have been introduced
to alleviate upper airway obstruction in patients with
OSA®, palatal surgery is now the largest, established
surgical approach to OSA®. This procedure is
effective and safe®®, However, most procedures to
reduce upper airway obstruction are invasive,
destructive, painful, and associated with a significant
morbidity®”9. Recently, minimally invasive surgeries
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also achieved the same results as the invasive
procedures but with less postoperative discomfort, less
risk of developing velopalatal insufficiency and fewer
complaints of a thickened secretion or foreign body
sensation. The treatment outcomes have now been
validated by many centers in appropriately selected
patients. The criteria for minimally invasive surgery
include a procedure under local anesthesia, low
perioperative morbidity, an outpatient procedure or a
low postoperative morbidity®*), The aim of this paper
is to review the new types of surgeries, the outcomes
and the complications.

Modified uvulopalatopharyngoplasty with uvula
preservation

The aim of modified uvulopalatopharyngo-
plasty with uvula preservation or H-uvulopalatopha-
ryngoplasty (H-UPPP) is to reduce the UPPP
complication rate without compromising the surgical
response®9, Han®? designed a new method, in which
the uvula is preserved whereas a larger portion of the
soft palate is removed. This was widely used in China
and has been proved to be effective method. It is
performed under general anesthesia with nasotracheal
intubation. Bilateral tonsillectomy is done and the
redundant bilateral pharyngeal mucosa and submucosal
tissue are trimmed or resected to enlarge the oropha-
ryngeal lumen. Two inverted V-shape incisions are made
on the ventral surface of the soft palate, along both
sides of the uvula. The response rate of H-UPPP is
51.9% to 69.1%, defined as a > 50% reduction of the
AHI or AHI < 20 per hour postoperatively®?. Compli-
cations include bleeding, airway obstruction and velo-
pharyngeal insufficiency in minority of cases. Contrain-
dications include acute tonsillitis, evident risk factors
of general anesthesia, tendency to developing scar,
unstable cardiovascular status and chronic obstructive
pulmonary disease. Relative contraindications include
severe hypoxia, special demands on phonation, morbid
obesity, older than 65 or younger than 18 years old®?,

Cautery-assisted palatal stiffening operation

The procedure is designed to create scar and
fibrosis on the soft palate and performed for mild
obstructive sleep apnea. This was first introduced by
Ellish®, improved by Mair® and modified by Pang®®.
It is done under local anesthesia on an outpatient basis.
Vertical cuts on both sides of the uvula and uvulectomy
are performed. A horizontal rectangular strip about 7
mm in width by 50 mm in length of mucosa is removed
down to the muscle of the soft palate and the edges are
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approached with Vicryl 3/0 suture. With the healing
process, superior retraction and fibrosis of the soft
palate result in a larger oropharyngeal airway. Pang et
al®® showed the AHI improved from 25.3 to 11 events/
hour in 39 patients and the lowest oxygen saturation
also improved in all patients. The overall success rate
was 71.8 percent at mean 33.5 months. Complications
are rare which include bleeding, dry throat,
velopharyngeal incompetence, fistula and nasopharyn-
geal stenosis®®,

Uvulopalatal flap (UPF)

UPF procedure was introduced by Powell®"
and performed under general anesthesia, subsequently;
this was modified to perform under local anesthesia®%?.
The procedure provides the same anatomic results as
the UPPP but with less postoperative pain, less risk of
developing velopharyngeal insufficiency and fewer
complaints of foreign body sensation. The excess palate
and uvula are tacked up to the remaining function
palate. If the reduction is too extreme, the flap could be
released in the postoperative period. This procedure is
reversible. It is performed with patient sitting upright
and the soft palate is anesthetized with lidocaine 10%
topical dispersion and 1% lidocaine with adrenaline of
4 mL is additionally injected at the midline of the soft.
The mucosa, submucosa with glands and fat on the
lingual surface of the uvula and soft palate are removed
with a scalpel. The uvular tip is amputated and bleeding
is controlled with electrocoagulation. The uvula is
reflected back toward the soft palate and fixed into its
new position with multiple sutures of absorbable Vicryl
4/0. The reposition and stabilization of the uvula on
the soft palate are responsible for a wide opening of
the retropalatal airway space and decreasing the airway
resistance. UPF literature showed that short-term
improvements between 3 to 12 months after surgery in
OSA occurred in 52% to 100%®"¢9. Neruntarat showed
that the non-responders had significantly higher
preoperative BMI and AHI than the responders, 52%
patients had long-term clinical success and 26%
patients with short-term success failed in the long-term.
However, there were no obvious factors that predicted
the recurrence of OSA after the UPF procedure®?. There
are no serious complications in this procedure which
include minor bleeding, transient nasal regurgitation,
taste disturbance, dysphagia and foreign body
sensation.

Palatal implants
The palatal implants induce the stiffening of
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the soft palate and increase the upper airway stability
with minimal pain and complications. The procedure is
performed under local anesthesia as an outpatient
basis®26, A patient is in sitting position and three
polyester implants are placed into the soft palate
inferiorly to the soft and the hard palate junction. The
first implant is inserted in the midline while the others
are inserted 2 mm to each side of the midline. After the
procedure, patient is observed for 10-20 min. Post-
operative medications include antibiotic for 7 days and
acetaminophen elixir and/or anesthetic lozenges as
needed for pain relief. The procedure is less invasive
and reversible and the implant is made of polyethylene
terephthalate, which has been used in implantable
medical devices®®, The response is characterized by
a chronic inflammatory, fibrous capsule formation and
granulomatous tissue with an intercellular matrix
infiltration. This results in the encapsulation of the
implant and it remains intact for the life of the
biomaterial®. The implants and the fibrotic response
provide structural support to and stiffen the soft palate.
These reduce the palatal tissue collapse that can
obstruct the upper airway and cause OSA. The inserts
stiffen and support the tissue of the soft palate and
reduce upper airway collapse. Subsequently, this has
been widely adopted and performed in conjunction with
other procedures®®, It has been shown that short-
term improvement in OSA occurred in 26-63%¢26386:69)
and the long-term in 47.3-52.2% after follow-up for at
least 1 year to 2 years®7, The responders had
significantly lower preoperative BMI, AHI and MMP
level than non-responders. There were no serious
complications after the procedure. Patients who
undergo palatal implants may experience extrusion at a
rate of 2-8%®*7) and palatal abscess which were
resolved without consequence. Palatal implants in
carefully selected patients with mild OSA, provide
fairly good long-term results, however, a regular follow-
up is important because an increase in the thickness
of the soft palate would be expected. This should
consequently lead to a narrower nasopharyngeal
opening, followed by increased obstruction.

Palatal suspension

Palatal suspension (PS) introduced by
Neruntarat™ provides the enlargement of the
retropalatal area because the soft palate is suspended
anteriorly to the hard palate. The excessive palate and
uvula are tacked up to open the airway. If the tension is
too extreme, the suspension could be released during
the operative period. It does not put the airway at risk
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and it appears to be a safe and effective procedure for
OSA with palatal obstruction. The patient is in Rose
position under general anesthesia with nasotracheal
intubation. A palatal incision begin at the central hard
palate posterior to the alveolus approximately 2 cm
anterior to posterior border of the hard palate and
continued posteriorly in a curvilinear fashion. A
mucoperiosteal flap is elevated exposing the hard palate
and the proximal part of the soft palate. Bleeding could
be controlled with suction electrocautery and Nylon
suture (3-0) is passed submucosally beginning from
the flap to an exit hole at the base of the uvula. The
suture is then passing back through its exit site and
across the base of the uvula to the opposite side. The
needle is passed back to the flap in the same manner.
Palatal trench is performed on hard palate with drill as
inverted U shape and the soft palate is mobilized using
steady anterior traction and the suture is tied. This
should not be too rigid and a small dimple should be
palpated in the base of the uvula and the knot is buried
in the trench under the flap sutured with an absorbable
material. Based on the criteria that the AHI decreased
more than 50% from the baseline and the final AHI was
less than twenty, 64% (15 of 25) of PS patients and
65.4% (17 of 26) of uvulopalatopharyngoplasty patients
achieved a surgical response. There was no statistically
significant difference between the groups when
comparing the surgical results. Data collected from VVAS
showed the discomfort to be worst a few days
postoperatively and nearly resolved by postoperative
day 7 in PS group and day 10 in UPPP group,
respectively. Bleeding, airway obstruction, infection,
and extrusion of suture material were not encountered.
This technique is minimally invasive procedure thus
swallowing problem and swelling are minimal and
transient. The ability to reverse the procedure is an
advantage leaving no change in anatomy despite failure
of the procedure. PS procedure provides the same
results as UPPP, but with less postoperative pain, less
risk of developing velopharyngeal insufficiency, fewer
complaints of foreign body sensation and time saving.
PSis easily and effectively performed with low chance
of significant pain and complications comparable with
UPPP. One minimal invasive UPPP for treated OSAin
which reported by Melder, the procedure combined
palatal ablation and suspension suture technique;
PASS technique. The procedure was used to treat the
palatal component of obstruction for OSA. Palatal
ablation was performed. Four compartments,
submucosal, periosteal based sutures were placed from
the hard palate to the palatopharyngeus muscle and
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free bilateral edges of the soft palate. Gentle tension
resulted in widening of the palate. Results of PASS
technic was used for the palatal component to treat
mild apnea or multilevel surgery for moderate to severe
OSA. This procedure was approximately 7.5 mm
advancement bilateral of palate at palatal arches. PASS
procedures for mild apnea resulted in palatal stiffening
and significant relieve palatal obstruction. Post-
operative the polysomnography was performed and
the results shown 70% reduction in RDI. These
procedures were marked the mucosal sparing technic
resulted in no complication of velopharyngeal
insufficience™. Long-term follow-up is recommended
for both technics because some initially successfully
treated patients will relapse in the long term.

Radiofrequency of soft palate

Radiofrequency (RF) procedure described by
Powell et al™ is undertaken to stiffen the pharyngeal
tissue, enlarge the upper airway and decrease the
airway resistance without cutting the tissue. Electro-
surgical energy is conducted to reduce the volume of
the palatal tissue by producing coagulation necrosis
and healing by scar formation and musculature
contraction. The soft palate is anesthetized with
lidoocaine 10% topical dispersion and 5 to 10 ml
lidocaine 1% with adrenaline solution was additionally
injected. This procedure is performed with the patients
sitting upright. The mid portion of the palate from the
uvular base to the posterior nasal spine was selected
for treatment. The needle electrode is inserted midline
and paramedian in the soft palate in each treatment
session. RF energy is applied for 300 watts for each
site. The tissue adjacent to the unprotected portion of
the needle underwent ablation while the overlying
mucosa is left intact. The procedure is performed in
stages with at least 2 weeks between the treatments.
RF literature showed that short-term improvements
in OSA occurred in 17 to 66% for RF palatal
reduction” 7" It has been showed that the non-
responders had significantly higher pre-operative
BMI and AHI than the responders. In the long-term
study, there were significant differences between short-
term and long-term results. Forty-six percent of patients
had long-term success and 16.7 percent of patients
with short-term success failed in long-term. There are
no serious complications after the procedure which
include transient aspiration, dysphagia and swelling
floor of mouth™®. A regular follow-up with recommen-
Odation concerning weight control is also important
for preventing a relapse.
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Conclusion

Minimally invasive palatal procedure is easily
and effectively performed with low chance of significant
pain and complications in properly selected OSA
patients. Long-term follow-up is recommended because
some initially successfully treated patients will relapse
in the long term.
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