Chapter 4 )
Palatal and Oropharyngeal Surgery S
for Obstructive Sleep Apnea

John Ming Ren Loh, Chu Qin Phua, Hui Yan Ong, Song Tar Toh,
Liang Chye Goh, Claudio Vicini, Stephen Shih-Teng Kao,
and Mackay Stuart Grayson

J.M.R. Loh
Department of Otorhinolaryngology, Changi General Hospital, Singapore, Singapore
e-mail: john.loh.m.r@singhealth.com.sg

C. Q. Phua
Department of Otorhinolaryngology, Sengkang General Hospital, Singapore, Singapore

H.Y. Ong () - L. C. Goh (&)

Department of Otorhinolaryngology, Faculty of Medicine, Universiti Malaya,
Kuala Lumpur, Malaysia

e-mail: graceong155@um.edu.my; juliusglc @um.edu.my

S. T. Toh

Department of Otorhinolaryngology-Head & Neck Surgery, Singapore General Hospital,
Singapore, Singapore

e-mail: toh.song.tar@singhealth.com.sg

C. Vicini

Department of Head-Neck Surgery, Otolaryngology, Head-Neck and Oral Surgery Unit,
Morgagni Pierantoni Hospital, Azienda USL Della Romagna, Forli, Italy

e-mail: claudio@claudiovicini.com

S. S-T. Kao
Department of ENT Head and Neck Surgery, Wollongong Hospital, Wollongong, NSW,
Australia

Department of ENT Head and Neck Surgery, Lyell McEwin Hospital, Adelaide, SA, Australia
e-mail: stephen.kao @sa.gov.au

M. Stuart Grayson

Department of ENT Head and Neck Surgery, Wollongong Hospital, Wollongong, NSW,
Australia

e-mail: sgmackay @ozemail.com.au

© The Author(s), under exclusive license to Springer Nature Singapore Pte 175
Ltd. 2026

L. C. Goh, S. T. Toh (eds.), Sleep Surgery in a Nutshell,
https://doi.org/10.1007/978-981-95-9749-9_4



176 J.M.R. Lohetal.
4.1 Palatal Surgery for Obstructive Sleep Apnea

John Ming Ren Loh

4.1.1 Introduction: History and Evolution of Palatal Surgery

Palatal surgery for snoring was first developed by Dr. Takenosuke Ikematsu in 1952
to treat a woman who was divorced due to her loud snoring [1]. He subsequently
published his technique in Japanese literature in 1964. The technique focused on
trimming and shortening the free edge of the soft palate. Though initially described
for snoring, the surgical technique uvulopalatopharyngoplasty (UPPP) was subse-
quently adapted for obstructive sleep apnea and popularized in the United States by
Fujita and published in English literature in 1981 [2].

Since its original description, many pioneers of sleep surgery described refine-
ments and modifications of UPPP over the years. Powell and Riley described the
uvulopalatal flap in 1996 as a technique designed to reduce the risk of velopharyn-
geal insufficiency (VPI) and allow reversal of the procedure should VPI occur [3].
Fairbanks described his technique in 1996, in which excision at the mid palate and
uvula was minimized, uvulopalatal webbing incisions were created for mobiliza-
tion, and emphasis placed on posterior pillar advancement in a cephalo-lateral
(upward and outward) direction [4]. The general trend across the following decades
was an emphasis on mobilization and advancement or rotation of tissues, while
minimizing muscle and mucosa excision. Cahali in 2003 described the lateral pha-
ryngoplasty in which the posterior pillar and superior constrictor muscles were dis-
sected and mobilized to allow lateralization of the muscles [5]. Friedman described
the Z-palatoplasty in 2004 in which only anterior uvula and soft palate mucosa was
removed, without any muscle excision [6]. The uvula and soft palate are then par-
tially divided in the midline and stitched anterolaterally. In the same year, Han
described his technique advocating submucosal soft palate adipose tissue removal
through inverted V-shaped incisions in the palate and uvula preservation [7].

Pang and Woodson described the expansion pharyngoplasty in 2007 in which the
posterior pillars were transected inferiorly, mobilized and stitched toward the ptery-
goid hamulus [8]. Li described the relocation pharyngoplasty in 2009 with an
emphasis on cephalo-lateral rotation of the posterior pillar toward a superior-lateral
counterpoint at the soft palate superiorly and the superior constrictor inferiorly. Li
published an updated technique of palatal hybrid surgery in 2023 combining sus-
pension of the posterior pillar to the pterygoid hamulus and relocation toward the
superior constrictor [9, 10]. In 2012, Mantovani described the velo-uvulo-pharyngeal
lift “Roman blind” technique in which the soft palate and posterior pillars were
anchored with three separate sutures toward the hard—soft palate junction and ptery-
goid hamulus bilaterally [11]. A year later, Mantovani described doing the same
procedure but using barbed suture as a knotless method, which distributed tension
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along the entire length of suture [12]. Vicini later described the barbed reposition
pharyngoplasty that combined the anterior suspension of the soft palate to the hard
palate junction, and Li’s relocation vectors of the posterior pillars, while using a
knotless barbed suture [13].

Robinson and Mackay described the Australian Modified UPPP in 2013, which
encompassed dissection of the supra-tonsillar fat pad, incision of the posterior pillar
muscle at the upper third portion, and advancement of the muscle toward the ptery-
gomandibular raphe [14]. These named techniques play an important role in under-
standing the historical basis and rationale of palatal surgery. Choosing a single
technique provides consistency, which is important for teaching the techniques in a
step-by-step approach, as well as in the research realm to standardize surgical tech-
niques to show an outcome. However, with a gamut of techniques to choose from,
how should one make sense of which technique to learn?

4.1.2 Rethinking Palatal Surgery

Rather than thinking of UPPP or its modifications as a single surgery with fixed
steps, palatal surgery can be thought of as an umbrella term for a combination of
different palatal maneuvers, akin to rhinoplasty in which different approaches, inci-
sions, grafts, and sutures techniques are used in an individualized manner.

Even from the early years of palatal surgery, Ikematsu had described 15 different
variations of palatal anatomy [1]. As with rhinoplasty where no two noses are iden-
tical, each patient’s pharynx and palate have subtle variations, which may require
selection, adjustment, and modification of different techniques.

Palatal techniques can be broadly classified into:

» Tissue excision/ablation

» Relaxing and releasing techniques
* Posterior pillar lateralization

* Suspension techniques

* Advancement techniques

4.1.2.1 Tissue Excision

Palatine Tonsils

In surgically naive patients, tonsillectomy is a routine step prior UPPP to reduce soft
tissue volume and expose the palatoglossus and palatopharyngeus muscles.
Friedman showed that in patients with large Brodsky Grade 3 and 4 tonsils together
with a favorable tongue position, tonsillectomy with UPPP had success rates greater
than 80%, but success rates were poorer in patients with smaller tonsil size [15].

In the TEAM-UP randomized clinical trial, patients had similar improvements in
Apnea—-Hypopnea Index (AHI) at the 6 months whether tonsillectomy alone or
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tonsillectomy was done together with modified UPPP in patients with grades 2—4
tonsils [16]. This demonstrates the importance of volume removal in patients with
large tonsils and opens up a discussion if palatoplasty is necessary in patients with
larger tonsils. However, in patients with small palatal tonsils and mainly anterior—
posterior collapse on drug-induced sleep endoscopy, Chiu et al. showed that tonsil-
lectomy can be avoided during UPPP with equally favorable outcomes, thus
demonstrating the effectiveness of UPPP without tonsillectomy [17].

During tonsillectomy, excision of the anterior and posterior tonsillar pillars (pal-
atoglossus and palatopharyngeus muscles) should be avoided.

Supratonsillar Fat Pad

The supratonsillar fat pad lies within the lateral palatal space, bounded by the pala-
topharyngeus muscles Posteriorly, the superior constrictor muscles laterally, the
Superior pole of the tonsil laterally, and the palatoglossus muscle and soft palate
mucosa anteriorly.

The supratonsillar fat pad can be accessed through a variety of approaches. The
Australian-modified UPPP technique describes an oblique incision made lateral to
the base of the uvula toward the pterygomandibular raphe, then elevating a triangu-
lar flap of mucosa to expose the supratonsillar fat. Excising an inverted V- or
U-shaped area of mucosa can give similar exposure to the peritonsillar fat pad. The
incision or excised area is often closed with mobilization of the posterior pillar.

Supratonsillar fat pad excision can be considered in patients with a thicker palate
associated with a greater body mass index (Figs. 4.1 and 4.2).

Fig. 4.1 Soft palate after
removal of supratonsillar
fat pad
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Fig. 4.2 Supratonsillar fat

Uvula

The uvula consists of the paired muscularis uvulae, covered by mucosa and minor
salivary glands. During swallowing, the uvula sweeps against the posterior pharyn-
geal wall, providing lubrication to the pharynx. Excision of the uvula (uvulectomy)
has been performed since ancient times in some cultures in Africa and the Middle
East. In Ikematsu’s original description of UPPP, the uvula was completely resected.
Total uvulectomy may result in throat dryness and globus sensation. Nearly all mod-
ern UPPP techniques avoid complete resection of the uvula or avoid any resection
of uvula at all. Partial uvulectomy of the distal half or third of the uvula may still be
considered especially in long redundant uvulas, or when vibrations or prolapse of
the uvula into the velopharynx is seen during sleep endoscopy.

4.1.2.2 Relaxing and Releasing Techniques

Relaxing and releasing techniques are mostly focused on the posterior pillar (pala-
topharyngeus) muscles. Prior to performing any releasing incisions or mobilization,
the native mobility and pliability of the muscles and mucosa should be checked by
grasping the muscle with forceps and moving it to its intended position. If there is
good mobility without excessive tension, releasing incision and additional mobili-
zation may not be required. If there is excessive tension, relaxing incisions or mobi-
lization can be considered (Figs. 4.3 and 4.4).

Relaxing Incisions

Relaxing incision can be made along the posterior pillar at the upper third junction,
mid-point, or lower third junction. The incision can be made partially to the medial
portion of the muscle bundle, instead of a complete transection, to avoid excessive
laxity (Fig. 4.5).
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Fig. 4.3 Grasping the
palatopharyngeus muscle

Fig. 4.4 Checking the
mobility and tension of the
palatopharyngeus

Fig. 4.5 Creating a
relaxing incision of the
palatopharyngeus

4.1.2.3 Releasing Techniques

Mobilization techniques involve dissecting and freeing the posterior pillar off its
inferior attachment, or from the superior constrictor muscles to gain more mobility.
Dissection between the palatopharyngeus and superior constrictor, and between the
superior constrictor and buccopharyngeal fascia, can allow for better mobility of
these muscles to allow for movement and lateralization. However, care must be
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taken to avoid dissecting lateral to the buccopharyngeal fascia and stylohyoid liga-
ment to avoid injury to the glossopharyngeal nerve. Updated versions of Cahali’s
lateral pharyngoplasty limited the dissection of the superior constrictor muscle to
the superior 1 cm within the tonsillar fossa.

Partial or complete transection of the palatopharyngeus muscle bundle at its infe-
rior third, with dissection of the muscle off the underlying superior constrictor
allows for superior mobility of the muscle bundle and to redirect the fibers from a
superior—inferior direction to an anterior—lateral direction (Figs. 4.6 and 4.7).

4.1.2.4 Suspension Techniques

Suspension techniques focus on using sutures to hitch the palatopharyngeus muscle
to a bony or fibrous anchor point. Commonly used lateral anchor points are the
pterygoid hamulus and pterygomandibular raphe. The pterygoid hamulus is a hook-
like structure arising from the medial pterygoid plate, which can be palpated intra-
orally posterior to the posterior—medial aspect of the maxillary alveolar ridge. The
tensor veli palatini, superior constrictor, and buccinator muscles attached to the
hamulus.

Fig. 4.6 Releasing the
medial fibers of the
palatopharyngeus

Fig. 4.7 Redirecting the
fibers of the
palatopharyngeus
anterior-superiorly
(expansion pharyngoplasty
maneuver)
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The pterygomandibular raphe is a condensation of muscular and fibrous tissue
from the buccinator, deep temporalis tendon, and superior constrictor that runs from
the pterygoid hamulus to the posterior mylohyoid ridge or retromolar trigone infe-
riorly. This can be palpated intra-orally like a guitar string beneath the mucosa. In
cadaveric studies, the pterygomandibular raphe can be absent in up to 13% of indi-
viduals [18].

The hamulus itself, or the fibrous tendons of these muscles near the hamulus,
or the pterygomandibular raphe, can provide an anchor point for sutures, which
pull the palatopharyngeus in a superior—anterior—lateral direction. These anchor
points can either be identified with an incision and dissection to expose the struc-
ture or by simple palpation without dissection. Suspension techniques can also be
used in the midline, in order to hitch the soft palate anterior-superiorly toward the
posterior nasal spine. Suspension can be done with either strong resorbable poly-
glactin sutures, or with barbed sutures, to achieve similar vectors of pull (Figs. 4.8
and 4.9).

Fig. 4.8 Surface marking
of the left
pterygomandibular raphe

Fig. 4.9 Suture being
passed toward the
pterygomandibular raphe
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4.1.2.5 Lateralization Techniques

Lateralization may be considered in patients with lateral wall collapse, as well as
thicker, bulkier palatopharyngeus muscles. After adequate mobilization of the pala-
topharyngeus muscles and/or superior constrictor muscles, the muscle bundle can
be stitched laterally to the palatoglossus muscles. This can be done in isolation or in
combination with suspension techniques.

4.1.2.6 Advancement Techniques

Soft palate advancement techniques can be considered in patients with a long redun-
dant soft palate. Advancement of the palate is typified by the anterior palatoplasty
technique, in which a horizontal rectangular area of mucosa is denuded off the prox-
imal soft palate, avoiding any incisions to the free edge of the soft palate. The
denuded area and underlying muscle are then closed in an anterior—posterior direc-
tion, thus pulling the palate anteriorly.

The advancement concept can also be used to shorten the muscularis uvulae
within the proximal soft palate, thereby shortening the uvula without the need to
excise the free edge of the uvula.

4.1.3 Conclusion

Modern palatal surgery has progressed over the last several decades. By understand-
ing every technique, the contemporary surgeon can pick and combine maneuvers to
best suit their patient’s anatomy.

4.2 Radiofrequency Ablation of the Soft Palate

Chu Qin Phua and Hui Yan Ong

4.2.1 Introduction

Vibratory snoring and a proportion of mild obstructive sleep apnea (OSA) arise
from retropalatal flutter and/or anteroposterior soft-palate collapse during sleep.
Temperature-controlled radiofrequency (TCRF) applies submucosal thermal energy
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to the soft palate to induce volumetric tissue reduction and collagen remodeling,
thereby stiffening the palatal lamina and reducing flutter and collapsibility with
minimal mucosal injury [19, 20]. The technique is designed as a mucosa-preserving,
office-based intervention that can be delivered in staged sessions. Unlike resective
palatoplasty, TCRF seeks to reduce compliance rather than excise tissue, preserving
velopharyngeal function and lowering perioperative morbidity.

Ideal candidates are adults with primary snoring or mild OSA (AHI typically <15
events/h) [21, 22], low—-moderate BMI, and drug-induced sleep endoscopy (DISE)
or awake phenotyping that shows retropalatal flutter/AP collapse without dominant
lateral pharyngeal wall or tongue-base failure. Small or absent tonsils, a favorable
Friedman palate/tongue position, and the absence of complete concentric palatal
collapse favor response, whereas multilevel collapse, morbid obesity, and severe
OSA predict limited efficacy. Screen for palatal anomalies (submucous cleft, prior
scarring), velopharyngeal symptoms, and prominent nasal/valve obstruction that
may require treatment first. Concomitant nasal optimization (medical or surgical)
improves comfort and facilitates positive airway pressure (PAP) if needed later [22].

Baseline outcomes should include bed-partner snoring VAS, Epworth Sleepiness
Scale (ESS), targeted quality-of-life instruments, and (for OSA) polysomnography
or technically adequate HSAT with consistent scoring. In equivocal anatomy, DISE
clarifies the palatal contribution and screens for lateral wall or epiglottic phenotypes
that TCRF will not correct.

4.2.2 Indications

* Primary snoring caused by palatal collapse

* Mild obstructive sleep apnea caused by palatal collapse

* As part of multilevel sleep apnea surgery following CPAP failure

» Patients seeking minimally invasive surgery compared to traditional ablative/
invasive uvulopalatoplasty

» Patients who are unfit for general anesthesia

Advantages

* Minimally invasive

* Less painful compared to other resective/ablative palatal procedures for OSA

* Shorter recovery time and less complications compared to other resective/abla-
tive palatal procedures for OSA

* Can be done as an in-office procedure

* Can be repeated easily

Limitations

* May be less effective for patients with severe OSA or significant palatal collapse
* Multiple sessions may be needed to achieve optimal results

* Long-term outcome is still to be established.

* Requires careful patient selection and expectation management
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4.2.3 Mechanism of Action [22, 23]

Delivery of radiofrequency energy to specific points of the soft palate causes a con-
trolled thermal injury. This induces submucosal fibrosis, leading to volume reduc-
tion and stiffening of the soft palate as it heals. This therefore reduces vibration and
collapsibility of the soft palate during sleep.

4.2.4 Instruments Required

A few of the soft palate wands (as below) are available for purposes of radiofre-
quency ablation of soft palate

e Reflex Ultra 55 Soft palate wand (Smith and Nephew)

¢ Celon ProSleep Wand (Olympus)

* Ravor bipolar electrode (Sutter)

» Topical anesthetic spray (e.g., 10% lidocaine)

e 2% lidocaine with 1:80,000 epinephrine for local infiltration
¢ Oral retractor and tongue depressor

¢ Suction apparatus

4.24.1 Surgical Technique (Fig. 4.10)

Preoperative Precautions

1. Stop antiplatelet/anticoagulant prior to surgery, e.g., aspirin, clopidogrel, warfa-
rin, and rivaroxaban.

2. Check for supplements that might increase bleeding risks and stop prior to sur-
gery (e.g., cordyceps, ginkgo biloba, and lingzhi).

Anesthesia and Exposure

¢ General anesthesia is preferred.

 Insert a Boyle—Davis mouth gag for exposure.

 Place throat pack to elevate the palate and protect posterior pharyngeal wall.

Local Anesthesia

» Spray soft palate with fopical lignocaine.

* Infiltrate 0.5% Marcaine with adrenaline into treatment areas to reduce bleeding
and identify submucosal planes.

* Infiltration with local anesthesia (e.g., lidocaine 2% with 1:80,000 adrenaline,
according to weight and dosage), at about 5-8 points, around the target entry
point of RF probe.

* Insert radiofrequency probe into soft palate and apply radiofrequency energy
(Celon: setting 8—10 W) (Reflex ultra 55: setting ablate 5, coag 4) (Ravor, setting
Power 2)
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Fig. 4.10 Sagittal view of
radiofrequency being used
at the soft palate

Radiofrequency Application (Fig. 4.11)

. Insert the probe into the junction of the hard and soft palate.

. Treat along midline and paramedian zones, 1 cm apart.

. Additional applications at the base of the uvula and tonsillar pillars as needed.

. Do not blanch the mucosa or exit posteriorly.

. Use a thermally shielded probe, exposing only the tip to prevent surface burns.

. Reduce energy setting at the uvular base to minimize pain and edema (Figs. 4.12
and 4.13).

AN AW =

Note Avoid lateral soft palate or excessive application in thin tissues to prevent
complications such as palatal fistula (Fig. 4.14).

Adjunct Consideration

* Muscular or bulky palates may require laser-assisted uvulopalatoplasty (LAUP)
or uvulopalatopharyngoplasty (UPPP).

* Best results are seen when combined with multilevel airway procedures.
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Fig. 4.11 First entry point
in midline, just distal to
hard and soft palate
junction

4.2.4.2 Postoperative Care

e Warn patients some pain and throat discomfort is expected. Analgesia such as
paracetamol, arcoxia, as well as lozenges such as Difflam lozenges/gargle should
be prescribed and patient can be advised to take soft cool diet.

* Avoid spicy or acidic food for 2-3 weeks.

» Edema of the soft palate can cause globus sensation, temporary difficulties swal-
lowing, and minor speech disturbances, which typically lasts 2 weeks or so.
Edema of the soft palate can also cause snoring to be worse during the initial
2 weeks before it becomes better.

e Warn patient that snoring may be more pronounced in the first few days follow-
ing procedure

* Healing should be complete by 2-3 weeks

* Assess results in 8—12 weeks; consider repeat procedure if necessary.
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Fig. 4.12 Entry points for
RF palate

Fig. 4.13 RF to base of
uvula
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Fig. 4.14 RF to tonsillar
pillar

Complications [19, 23]
Complications associated with radiofrequency ablation of soft palate are as follows:

1. Pain

(a) During first to second week after operation, it is common for patients to
experience mild to moderate throat discomfort or pain, which can be easily
controlled with pain killers.

2. Bleeding

(a) Blood-stained saliva is to be expected for first 3—5 days. Very rarely, exces-
sive bleeding can occur and immediate hospital consultation should
be sought.

3. Edema of soft palate

(a) Swelling of the soft palate can occur and cause globus sensation, temporary
swallowing difficulties, and minor speech disturbances. Snoring may poten-
tially be worse initially before it improves.

4. Infection

(a) Infection at the surgical wound site can occur, but this is rare.
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5. Palate ulcer

(a) After the procedure, soft palate ulcers may occur. These are usually
self-limiting.

6. Fistula or abnormal connection with nasal cavity
(a) Very rarely, if there is through and through puncture of the radiofrequency
probe from anterior to posterior palate, fistula can form between oral and
nasal cavity. These can be self-limiting or may require further repair.
7. Continued snoring
(a) Patients should be warned that radiofrequency ablation of palate aims to
reduce loudness and frequency of disruptive snoring. However, it is not pos-
sible to guarantee complete resolution of snoring. Some patients will con-
tinue to snore to some extent after surgery.
8. Scarring
(a) Scarring can happen following surgery, and scar thickening can sometimes
give patients potential globus sensation.
9. Transient velopharyngeal insufficiency
(a) Patient may experience temporary reflux of food or water from oral cavity
into the nose. This usually resolves with time.
Alternatives
« CPAP

Dental appliance

Positional therapy

Weight loss

Myofunctional therapy

More invasive palatal surgery like an uvulopalatopharyngoplasty

4.2.5 Conclusion

Radiofrequency ablation of the soft palate is a useful procedure for selected patients.
It offers a safe, effective, and repeatable solution for patients with palatal snoring or
mild obstructive sleep apnea. It is particularly valuable in patients seeking mini-
mally invasive interventions. While not suitable for all patients, proper selection,
technique, and postoperative care can yield high patient satisfaction and symptom
relief. It should be considered as one of the many tools of sleep surgeons, especially
in the era of personalized sleep medicine.
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4.3 Uvulopalatal Flap

Song Tar Toh and Liang Chye Goh

4.3.1 Introduction

The uvulopalatal flap (UPF) is a muscle-preserving, reversible palatal-shortening,
and advancement procedure developed to treat retropalatal obstruction in primary
snoring and mild—moderate obstructive sleep apnea (OSA). Conceptually, UPF
advances and “tucks” the redundant distal soft palate (including the uvula) onto the
oral (oropharyngeal) surface of the soft palate, achieving functional shortening
while maintaining palatal muscular continuity—thereby mitigating the risk of velo-
pharyngeal insufficiency (VPI) that complicated earlier resective operations such as
traditional uvulopalatopharyngoplasty (UPPP) [24].

Historically, Powell and colleagues introduced the UPF in 1996 as a conservative
modification to UPPP specifically aimed at lowering VPI risk without sacrificing
anatomic efficacy. In their prospective comparison, UPF improved snoring at least
as well as UPPP and, notably, showed no early VPI despite producing equivalent
postoperative palatal shortening—supporting the mechanistic value of tissue repo-
sitioning over resection [3]. Subsequent reconstructive literature also established
the UPF as a versatile flap for soft-palate repairs after oncologic oropharyngeal
surgery, indicating its reliability, simplicity, and favorable functional profile [24].

From a pathophysiologic standpoint, UPF targets the most common site of upper
airway collapse—the retropalatal segment—by reducing palatal redundancy and
tethering the uvula/velum anteriorly, which can decrease inspiratory flow limitation
and snoring intensity. Patient selection is crucial: ideal candidates have DISE-
demonstrated retropalatal collapse with an elongated/bulky uvula and soft palate,
relatively preserved lateral wall tone, and disease limited to the palate or as part of
a planned multilevel strategy. Preservation of palatal musculature is central to main-
taining speech and swallowing function, and the reversibility of the flap is appealing
for patients and surgeons seeking nondestructive options [25].

Evidence for efficacy spans observational cohorts and a randomized comparative
trial. In a prospective clinical trial with long-term follow-up (mean =~ 54 months),
Neruntarat reported marked short-term improvements in AHI (=46 — 13 events/h)
with sustained though attenuated benefit at long term (x19 events/h); about half of
patients met long-term success criteria, and serious complications were not
observed—highlighting both durability for some and relapse risk for others [25]. In
an RCT of patients with mild—-moderate OSA and retropalatal obstruction, UPF and
anterior palatoplasty achieved comparable 6-month outcomes (surgical success
~83% in both; AHI reductions to ~8 to 9 events/h), with lower early postoperative
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pain in the palatoplasty arm—useful when counseling on morbidity profiles across
palatal options [26].

When contextualized against legacy palatal surgery, UPF’s tissue-sparing phi-
losophy is clinically relevant. Classic long-term series of UPPP demonstrate waning
response over time, reinforcing the need for procedures that preserve function and
allow iterative, multilevel planning [27]. Contemporary reviews of palatal surgery
likewise position UPF among conservative techniques that can be combined (e.g.,
with lateral wall or tongue-base procedures) to address multilevel disease while
maintaining a favorable balance between efficacy and adverse effects [28]. In addi-
tion, the advent of minimally invasive palatal implants offers another treatment
option for selected patients with snoring and mild OSA, broadening the spectrum of
palatal interventions beyond resective surgery [29].

In summary, UPF is a pragmatic, patient-centric palatal operation that (1)
improves retropalatal airway patency by anteriorly advancing the uvula/velum, (2)
preserves palatal muscle and function to minimize VPI and nasopharyngeal regur-
gitation, (3) performs competitively with other contemporary palatal procedures for
appropriately selected mild—-moderate OSA, and (4) remains reversible and compat-
ible with staged multilevel strategies. The accumulating evidence base—including
prospective long-term data and randomized comparisons—supports UPF as a key
option in the modern palette of palatal surgeries for snoring and OSA [3, 25-29].

4.3.2 Principles

* The uvulopalatal flap works by advancing the uvula and redundant distal soft
palate forward, tucking it onto the oropharyngeal side of the palate.

* A diamond-shaped mucosal and submucosal excision facilitates this fold and
allows for secure soft tissue repositioning.

* The muscular continuity of the palate is preserved, minimizing functional
disruption.

* The procedure is reversible, which makes it ideal for patients who prefer nonde-
structive surgical options.

4.3.3 Indications

The uvulopalatal flap is suitable for patients with:

* Primary snoring without significant apneas

* Mild to moderate OSA with retropalatal collapse identified on DISE

* An elongated or bulky uvula and soft palate contributing to airway obstruction

* Preference for minimally invasive or reversible techniques

» Contraindications to or dissatisfaction with previous resective palatal surgery
(e.g., UPPP)
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4.3.4 Contraindications

Severe OSA requiring multilevel or lateral pharyngeal wall procedures

Presence of palatal hypotonia, neuromuscular disease, or preexisting VPI

Prior extensive palatal surgery resulting in fibrosis or scarring

Anatomical factors such as short soft palate where folding would result in
overshortening

4.3.4.1 Surgical Technique

1.

Patient Preparation and Exposure

» The patient is placed in the supine position with standard sterile draping.
* A Boyle-Davis mouth gag is inserted and suspended to provide exposure of
the oropharynx and soft palate.

. Identification of the Palatal Dimple

e The uvula is gently grasped with forceps, and tension is applied anteriorly
and upward.
» This maneuver reveals the palatal dimple, a key anatomical marker indicating
the safe extent of shortening.
Tip: Shortening the soft palate beyond the dimple increases the risk of
velopharyngeal insufficiency.

. Creating the Mucosal Fold

e The uvula is reflected upward (cephalad) to create a crease in the mucosa at
the junction of the uvula and posterior soft palate.
* This crease will form the new palatal edge once the flap is completed.
Tip: The ideal final position of the uvular tip should be 5—-10 mm posterior
to the hard—soft palate junction for optimal function.

Flap Design and Mucosal Excision (Figs. 4.15 and 4.16)
* A diamond-shaped outline is marked using diathermy:

— The diamond includes the entire mucosal surface of the uvula.
— A matching reciprocal diamond-shaped defect is created on the oral sur-
face of the soft palate.

e Mucosa and submucosal tissue within the diamond are dissected off the
underlying palatal musculature to facilitate flap placement.

. Flap Inset and Closure (Fig. 4.17)

e The uvula is folded anteriorly and sutured into the reciprocal defect on the
soft palate.
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Fig. 4.15 After
determination of the
desired palatal position, the
outline for a diamond-
shaped flap is marked out
with diathermy

Fig. 4.16 Mucosal and
submucosal tissue
dissected off the
underlying muscle layer

Fig. 4.17 Closure of
muscular layer with
tagging sutures

J.M.R. Loh et al.




4 Palatal and Oropharyngeal Surgery for Obstructive Sleep Apnea 195

Fig. 4.18 Soft palate
defect closed

* The muscular layer is approximated first using tagging sutures (e.g., 3-0
Vicryl).

* The mucosal edges are then closed meticulously using absorbable sutures
(e.g., 4-0 or 5-0 Vicryl Rapide).

* Hemostasis is ensured throughout, and no packing is typically required
(Fig. 4.18).

Postoperative Care

» Patients are advised to maintain a soft or pureed diet for 7-10 days to minimize
mechanical disruption of the sutures.

* Oral hygiene, saline gargles, and analgesics are prescribed postoperatively.

* Most patients can resume normal speech and swallowing within 2 weeks.

* A follow-up evaluation should include both visual and functional assessment of
the flap.

4.3.5 Advantages of the Uvulopalatal Flap

The uvulopalatal flap (UPF) offers several distinct advantages over traditional
resective procedures such as uvulopalatopharyngoplasty (UPPP) and even some of
the newer palatal techniques. These advantages lie primarily in its muscle-preserving
design, functional outcomes, and surgical versatility.

1. Muscle-Preserving and Functional Safety

Unlike UPPP, which involves partial resection of the uvula and soft palate mus-
culature, UPF repositions tissue rather than removing it. This preserves muscular
integrity, thereby minimizing the risks of velopharyngeal insufficiency (VPI), naso-
pharyngeal regurgitation, and dysphonia [24, 25]. Postoperative speech and swal-
lowing function are generally well maintained, even in long-term follow-up
cohorts [3].
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2. Reversibility and Surgical Flexibility

UPF is essentially a reconstructive “folding” procedure, making it potentially
reversible. If required, the flap can be taken down and repositioned without the per-
manent tissue loss associated with resective palatal surgery [24]. This flexibility is
particularly valuable in patients who may require staged or multilevel surgery.

3. Reduced Morbidity

Patients undergoing UPF typically report less postoperative pain and fewer com-
plications compared to those receiving traditional UPPP [25, 26]. Early recovery is
generally smoother, with faster return to normal diet, speech, and swallowing. The
reduced morbidity makes it an attractive option for patients hesitant about aggres-
sive surgical interventions.

4. Shorter Operative Time and Low Bleeding Risk

The UPF can be performed relatively quickly under local or general anesthesia.
Since the procedure preserves musculature and involves minimal excision, intraop-
erative bleeding is reduced compared to resective techniques. This translates to
shorter operating times and fewer perioperative complications [24].

5. Compatibility with Multilevel Surgery

Because the UPF is tissue-sparing, it can be easily integrated into multilevel
surgical strategies (e.g., combined with tongue-base reduction or lateral pharyngeal
wall procedures). This makes it a versatile tool in the surgeon’s skill for comprehen-
sive OSA management [27, 28].

4.3.6 Potential Complications

Although the uvulopalatal flap (UPF) is designed to minimize morbidity compared
to traditional resective palatal procedures, complications can still occur. Fortunately,
most are mild, transient, and manageable with conservative care.

1. Early Postoperative Morbidity

* Odynophagia and throat discomfort: Transient pharyngeal pain is common in
the first postoperative week but is generally milder than after uvulopalatopha-
ryngoplasty (UPPP) [24, 25].

* Edema and mucosal irritation: Local swelling may contribute to mild dys-
phagia or globus sensation but typically resolves within days.

2. Bleeding

» Intraoperative bleeding is uncommon due to limited resection of palatal tis-
sue and preserved muscular integrity.
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* Postoperative bleeding may occur from suture dehiscence or vessel injury but
is generally minor and self-limited [24].

3. Flap-Related Issues

* Suture dehiscence or flap mispositioning can occur, particularly if patients
resume a solid diet prematurely or have poor wound care compliance. This
may lead to partial flap failure, asymmetry, or persistent snoring [3].

» Infection is rare but possible, usually presenting as localized erythema or dis-
charge; oral antibiotics and saline gargles are usually sufficient.

4. Functional Disturbances

* Velopharyngeal insufficiency (VPI) and nasopharyngeal regurgitation are
very uncommon compared to UPPP, owing to muscle preservation [24, 25].
When they do occur, they are usually transient and resolve with tissue
remodeling.

* Speech changes are minimal; however, rare cases of hypernasality may be
observed in patients with excessive palatal shortening.

5. Residual or Recurrent Symptoms

* Persistent snoring or residual OSA may occur if patient selection is subopti-
mal (e.g., lateral wall collapse, multilevel obstruction not addressed).

* Relapse over time has been reported in long-term follow-up, with some
patients experiencing recurrence of OSA symptoms after several years [3].

6. Rare Complications

» Excessive scarring or fibrosis, though rare, may lead to palatal stiffness and
reduced compliance.

* Exaggerated shortening of the palate may cause mild nasal regurgitation in
exceptional cases.

4.3.7 Conclusion

The uvulopalatal flap provides a reliable and patient-centered approach to managing
retropalatal obstruction, especially in individuals with mild disease or anatomical
soft palate redundancy. Its muscle-preserving and reversible nature makes it an
attractive alternative to more invasive procedures. Careful attention to surgical land-
marks and patient selection is essential to achieving optimal results with minimal
complications.
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4.4 Relocation Pharyngoplasty

Song Tar Toh and Liang Chye Goh

4.4.1 Introduction

Obstructive sleep apnea (OSA) is a highly prevalent disorder characterized by
recurrent upper airway collapse during sleep, leading to intermittent hypoxemia,
sympathetic activation, and fragmented sleep. Beyond daytime sleepiness and
impaired quality of life, untreated OSA contributes to systemic hypertension,
arrhythmias, metabolic dysfunction, and increased cardiovascular morbidity and
mortality [30-32]. Although continuous positive airway pressure (CPAP) remains
the gold standard, long-term adherence is suboptimal, often due to discomfort,
inconvenience, or intolerance [33, 34]. This gap has intensified interest in effective,
anatomy-directed surgical therapies.

Among surgical targets, the retropalatal segment is frequently implicated in OSA
pathogenesis. Drug-induced sleep endoscopy (DISE) and imaging consistently
identify the soft palate and lateral pharyngeal walls as sites of collapse, often with
circumferential narrowing [35, 36]. Traditional uvulopalatopharyngoplasty (UPPP),
while historically common, is associated with variable efficacy and significant mor-
bidity, including velopharyngeal insufficiency, dysphagia, and altered speech reso-
nance [28]. Consequently, newer procedures emphasize functional reconstruction
and vector realignment over resection.

Relocation pharyngoplasty (RP), first described by Li and colleagues in 2009,
represents one such evolution [9]. Rather than excising tissue, RP repositions the
palatopharyngeus muscle laterally and superiorly, effectively “splinting” the lateral
pharyngeal wall to expand and stabilize the retropalatal airway. This muscle-
preserving technique seeks to address both concentric and transverse collapse while
maintaining physiologic palatal function. By redirecting muscular vectors instead
of removing structures, RP minimizes the risk of velopharyngeal insufficiency and
promotes faster recovery [37].

Multiple clinical studies, including prospective cohorts, have validated the effi-
cacy of RP, demonstrating significant reductions in Apnea—Hypopnea Index (AHI),
improvements in Epworth Sleepiness Scale (ESS) scores, and favorable subjective
outcomes [37-39]. Furthermore, RP is often integrated into multilevel surgical
strategies with tongue-base, nasal, or skeletal procedures, guided by DISE pheno-
typing [40, 41]. Compared with expansion sphincter pharyngoplasty (ESP) and
barbed reposition techniques, RP is distinguished by its emphasis on anatomic pres-
ervation, predictable vector modification, and reproducible outcomes when applied
to appropriate phenotypes [42].

As surgical management of OSA continues to move toward individualized,
phenotype-driven therapy, RP is useful for patients with dominant retropalatal or
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lateral pharyngeal wall collapse who are intolerant of CPAP. Its emergence high-
lights a broader shift in sleep surgery: from resectional, one-size-fits-all procedures
toward precise, reconstructive, and function-sparing approaches.

4.4.2 Principles

* The goal of relocation pharyngoplasty is to laterally reposition the palatopha-
ryngeus muscle and secure it to the superior pharyngeal constrictor, effectively
pulling the lateral pharyngeal wall outward.

» This creates a stable and expanded oropharyngeal airway, particularly in the
retropalatal region.

* The procedure preserves neurovascular integrity, avoids unnecessary resection
of pharyngeal musculature, and aims to reduce tissue collapse during negative
inspiratory pressure.

4.4.3 Indications

Relocation pharyngoplasty is typically indicated for:

* Moderate to severe OSA with retropalatal obstruction

* Nonresponders to CPAP therapy

* Low lying soft palate

* Multilevel obstruction requiring a palatal-level component

4.4.4 Contraindications

* Soft palate shortening or defects that preclude muscle manipulation
» Significant scarring or fibrosis from previous palatal surgeries

* Neuromuscular weakness involving the pharyngeal musculature

* Velopharyngeal insufficiency or cleft palate history

4.4.5 Surgical Technique

1. Patient Positioning and Exposure

* The patient is placed in the supine position under general anesthesia.
* A Boyle-Davis mouth gag or equivalent is inserted to allow full oropharyn-
geal exposure.
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» Tonsillectomy is performed if not already completed to facilitate mus-
cle access.
2. Triangular Incision and Tissue Removal (Figs. 4.19 and 4.20)

* Mucosa and submucosal adipose tissue in this triangular area are removed,
exposing the palatopharyngeus and superior constrictor

3. Mobilization and Rotation of the Palatopharyngeus (Fig. 4.21)

* The palatopharyngeus muscle is grasped near the uvula, then rotated cepha-
lad and laterally to reach the C point on the posterior soft palate (Fig. 4.22)

4. Lateral Fixation with Constrictor Muscle (Fig. 4.22,4.23)

Fig. 4.19 C point represents the
mid-occlusal plane
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Fig. 4.20 Triangular cuts created at the
upper pole of the Tonsillar Fossa. A
triangular incision is made from the upper
pole of the tonsillar fossa to the mid-
occlusal plane (Fig. 7a)

)
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Fig. 4.21 Absorbable sutures used to
suture apex of the supratonsillar cut to the
palatopharyngeus using mattress sutures
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Fig. 4.22 Expected suture
placement after completion
of suturing procedure

» The superior pharyngeal constrictor is identified and approximated to the
palatopharyngeus using 3—0 Vicryl in a mattress suture pattern, directed from
cephalad to caudal.

 This lateral anchoring helps maintain airway expansion and prevents postero-
medial collapse.

5. Creation of Elliptical Mucosal Flap (Fig. 4.23)

* An elliptical incision is made from the uvular base to the inferior margin of
the anterior tonsillar pillar, with the C point forming the apex.

* Mucosa and submucosa within this ellipse are carefully dissected and
removed to flatten the soft palate and eliminate redundant tissue.

6. Horizontal-Vertical Muscle Approximation

» The palatopharyngeus muscle is divided from the superior constrictor to
allow tension-free redirection.

* The posterior pillar flap is then sutured to the palatoglossus muscle, oriented
in a horizontal-to-vertical plane, allowing dynamic yet stable realignment of
soft tissue vectors.

7. Contralateral Repetition
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Fig. 4.23 Elliptical
incision made to connect
the base of uvula and the
inferior margin of the
anterior pillar while
avoiding jagged edges

* The entire process is then repeated on the contralateral side with identical
steps and careful tension balancing to ensure symmetry and airway patency.

8. Uvula Trimming (Fig. 4.24)

» The distal nonmuscular portion of the uvula is resected (Fig. 4.25), complet-
ing the reconstruction and reducing potential vibratory tissue contributing to
snoring.

4.4.5.1 Postoperative Care

» Patients should be advised a soft diet for 7-10 days to avoid mechanical disrup-
tion of the suture lines.

* Adequate oral hygiene with saline gargles and prescribed analgesics should be
maintained.

* Mild odynophagia and globus sensation may occur initially and typically resolve
within 1-2 weeks.

* Endoscopic review may be performed in the clinic after 2-3 weeks to assess
healing and airway patency.
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Fig. 4.24 Uvula trimming made to the
nonmuscular portion of the uvula if uvula
is visibly elongated

Fig. 4.25 Expected end results once
sutures have absorbed
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4.4.5.2 Advantages of Relocation Pharyngoplasty

o Effective for lateral pharyngeal wall collapse, especially in moderate to
severe OSA

* Preserves muscular and neurovascular structures

* Does not require permanent implants or foreign material

e Can be tailored to individual anatomy and airway vector

» Excellent adjunct to multilevel sleep surgery protocols

4.4.6 Potential Complications and Mitigation Strategies

1. Hemorrhage

Risk:

Intraoperative or postoperative bleeding is the most common early complica-
tion after palatal surgery.

Source typically includes tonsillar/parapharyngeal vessels, palatopharyngeus
branches, or superior constrictor.

Mitigation:

Perform meticulous dissection with bipolar or cold instrumentation.
Adequate hemostasis before closure; avoid excessive cautery that can com-
promise muscle viability.

Postoperatively: blood pressure control, avoidance of NSAIDs in high-risk
patients, clear patient instructions to report delayed bleeding.

2. Airway Compromise and Edema

Risk:

Edema of the soft palate or lateral pharyngeal wall may transiently narrow the
airway; rare cases of significant obstruction are reported.
Exacerbated in severe OSA patients with baseline critical airway.

Mitigation:

Administer perioperative corticosteroids to reduce edema.

Admit high-risk patients to monitored settings with continuous oximetry
(HDU/ICU for severe OSA, BMI >40, or multilevel surgery).

Early application of CPAP/BiPAP at lower titration when safe.

3. Velopharyngeal Insufficiency (VPI) and Speech Changes

Risk:

Altered palatal dynamics may cause hypernasality, nasal regurgitation, or dif-
ficulty with certain consonants.

More common in aggressive resectional procedures (UPPP), but can occur if
sutures are misapplied or vectors are overtightened in RP.
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Mitigation:

Preserve uvular mucosa whenever possible.

Avoid over-rotation or excessive lateralization of the palatopharyngeus.
Symmetric bilateral technique reduces risk of asymmetric palatal closure.
Most VPI is transient; persistent cases may require speech therapy or revision
surgery.

4. Dysphagia and Globus Sensation

Risk:

Short-term difficulty swallowing solids/liquids is relatively common due to
muscular reorientation and edema.
Rarely, scar tethering can lead to persistent dysphagia.

Mitigation:

Gentle handling of the palatopharyngeus and minimal mucosal excision.
Postoperative soft diet and hydration.
Early speech/swallowing therapy if symptoms persist beyond 6—8 weeks.

5. Pain and Neuropathic Sequelae

Risk:

Significant odynophagia is expected postoperatively, especially when com-
bined with tonsillectomy.

Rare reports of glossopharyngeal neuralgia-like symptoms if nerve fibers are
injured.

Mitigation:

Employ multimodal, opioid-sparing analgesia.

Adequate hydration and topical agents (e.g., saline rinses, topical anesthetic

sprays) can improve comfort.
Avoid deep cautery in the parapharyngeal space to reduce nerve injury risk.

6. Taste Disturbance

Risk:

Temporary dysgeusia reported in some RP and ESP series due to manipula-
tion of the glossopharyngeal nerve endings in the tonsillar fossa.

Mitigation:

Careful dissection along avascular planes.

e Inform patients preoperatively that changes are usually mild and

self-limiting.

7. Scarring and Asymmetry

Risk:

* Excessive fibrosis or asymmetric suturing may narrow one side of the oro-

pharynx, leading to persistent snoring or sensation of asymmetry.
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Mitigation:

» Use balanced, bilateral suturing with equal tension.

* Avoid overtightening, which predisposes to scar contracture.

» Consider postoperative nasal/oral saline irrigation to reduce crusting and
fibrosis.

8. Residual or Recurrent OSA
Risk:

* RP specifically addresses retropalatal and lateral wall collapse; residual dis-
ease persists if tongue-base, epiglottis, or skeletal restriction is uncorrected.

Mitigation:

* Preoperative DISE to phenotype obstruction sites.

* Plan multilevel surgery where indicated (e.g., tongue-base reduction, nasal
surgery).

* Reassess with PSG 8-12 weeks post-op and integrate adjunctive therapies
(CPAP, oral appliances) if residual AHI remains high.

4.4.7 Conclusion

Relocation pharyngoplasty is a useful yet anatomically respectful technique for
treating retropalatal airway collapse in patients with obstructive sleep apnea. By
mobilizing and securing the palatopharyngeus muscle, the lateral pharyngeal wall
is expanded, improving airway stability during sleep. When performed with atten-
tion to anatomical vectors and tissue tension, this technique provides excellent out-
comes with minimal risk.

4.5 Barbed Repositioning Palatopharyngoplasty (BRP)

Liang Chye Goh and Claudio Vicini

4.5.1 Introduction

Barbed repositioning palatopharyngoplasty (BRP) is a mucosa-sparing, lateral-
wall-oriented palatal reconstruction that leverages bidirectional barbed sutures to
re-tension, lateralize, and stiffen the velopharyngeal soft tissues without wide tissue
resection. Conceptually, BRP was designed to counter the now well-recognized role
of oropharyngeal lateral wall collapse in the pathophysiology of adult obstructive
sleep apnea (OSA). By creating multiple distributed points of fixation from the
pterygomandibular raphe/hamulus region to the soft palate and palatopharyngeus,
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BRP widens the retropalatal cross-sectional area and resists inspiratory medializa-
tion while preserving palatal length and function [43].

The lateral pharyngeal wall has long been implicated as a dominant collapse
substrate in OSA; phenotyping tools such as drug-induced sleep endoscopy
(DISE) codified this observation (e.g., VOTE classification) [35] and accelerated
a shift from resective uvulopalatopharyngoplasty (UPPP) toward vector-modify-
ing procedures that specifically stabilize the lateral wall. BRP emerged within
this shift, complementing DISE-guided multilevel planning and offering an ana-
tomic, physiology-preserving alternative to wide palatal excision.

Technically, BRP achieves its effect through knotless barbed sutures (e.g.,
V-Loc/Stratafix) that translate surgeon-set tension into durable tissue repositioning
along the soft palate and posterior pillar. This provides (1) distributed load sharing
(many micro-anchors rather than a few knots), (2) precise vector control (lateraliza-
tion and slight cranial elevation of the palatopharyngeus), and (3) reduced operative
time and manipulation which are factors that may lower bleeding and edema risk
compared with traditional palatal resections. These features align with contempo-
rary goals of maintaining velopharyngeal competence while stiffening the inlet
against negative inspiratory pressure [35, 43, 44].

Evidence Base The index pilot from Vicini et al. established feasibility, safety, and
teachability of BRP, catalyzing widespread adoption. Subsequent prospective
cohorts and comparative series including studies against expansion sphincter pha-
ryngoplasty—have shown clinically meaningful AHI reduction, high surgical suc-
cess, and low complication rates when patients are selected for retropalatal/
lateral-wall collapse on DISE [43, 45, 46]. Long-term series document sustained
subjective benefits (e.g., Palate Postoperative Problem Score), while meta-analyses
synthesize multicenter experience and support BRP as an effective palatal strategy
within multilevel surgery [43, 46, 47].

Technique Family and Evolution BRP sits within a broader barbed pharyngo-
plasty family (barbed anterior; barbed suspension; barbed expansion sphincter),
each modulating vectors to address specific collapse patterns [47, 48]. This taxon-
omy shows that barbed sutures are not “one technique” but a toolkit to tailor lateral-
wall stabilization to DISE phenotypes [44] which is an approach supported by
narrative and systematic reviews and by emerging randomized and learning-
curve data.

Clinical Role In practice, BRP is most valuable for patients with retropalatal
concentric or lateral collapse who are CPAP-intolerant and are undergoing multi-
level correction (e.g., tongue-base/epiglottic procedures, nasal optimization).
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Contemporary comparative studies suggest BRP achieves success rates comparable
to other advanced palatal reconstructions while maintaining a muscle-preserving,
profile; selection should therefore be phenotype-driven rather than procedure-driven
[49-51].

4.5.1.1 Indications

Barbed repositioning palatopharyngoplasty (BRP) is indicated in patients with
obstructive sleep apnea (OSA) where retropalatal collapse is a predominant com-
ponent of airway obstruction. It is particularly suited for those with concentric or
lateral pharyngeal wall collapse, which may not respond adequately to conventional
uvulopalatopharyngoplasty (UPPP). Specific indications are as follows.

1. Obstructive Sleep Apnea (OSA) Patients

* Patients who have moderate to severe OSA (AHI >15) with intolerance or
noncompliance to CPAP therapy

e Patients who have undergone drug-induced sleep endoscopy (DISE)
demonstrating:

» Patients who have redundant soft palate and posterior pillar laxity/low lying
soft palate contributing to obstruction

2. Failed Previous Palatal Surgery

 Patients with persistent or recurrent OSA symptoms after traditional UPPP or
other palatal procedures where palatal scarring and tissue tethering need to be
addressed with improved vector control

3. Multilevel Surgery Candidates

* As part of multilevel sleep surgery, particularly when combined with tongue-
base procedures, epiglottoplasty, or nasal surgery

* As an adjunct to hypoglossal nerve stimulation in cases with persistent retro-
palatal obstruction

4. Favorable Anatomic Features

* Adequate tonsillar fossa exposure
* No significant velopharyngeal incompetence
* Soft palate length suitable for redirection and barbed suspension
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4.5.1.2 Patient Preparation and Positioning

* The procedure is performed under general anesthesia with orotracheal intubation.

* The patient is placed in the supine position, with neck slightly extended.

* A Boyle-Davis mouth gag or equivalent is inserted to provide optimal exposure
of the oropharynx.

* Antibiotic prophylaxis is administered per institutional protocol.

* Hemostasis throughout the procedure is critical and typically achieved with
bipolar cautery.

4.5.2 Surgical Steps

1. Bilateral Tonsillectomy

* Begin with complete removal of the tonsils using cold dissection or bipolar
diathermy, taking care to avoid injury to the superior constrictor and parapha-
ryngeal structures.

* Ensure meticulous hemostasis at this stage, as visibility during the following
steps is critical.

2. Creation of Triangular Incision

* A triangular mucosal incision is made beginning at the upper pole of the
tonsillar fossa, extending inferomedially toward the mid-occlusal plane.

* Both mucosa and underlying adipose tissue are removed to expose the pala-
topharyngeus muscle.

3. Dissection and Partial Transection of the Palatopharyngeus

* The palatopharyngeus muscle is carefully dissected away from the posterior
pillar mucosa.

* A partial inferior transection of the palatopharyngeus muscle is performed to
allow adequate mobilization for anterior and lateral repositioning.

4.5.2.1 Suturing Technique Using Barbed Suture

e A Stratafix™ 2—0 or V-Loc™ 2-0 barbed suture (dual needle, unidirectional) is
used for muscle suspension and repositioning.

* The suture is applied without the need for knot tying, relying on barbed tension
and anchoring (Fig. 4.26).
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Fig. 4.26 Surgeon’s view
depicting sites of entry of
barbed sutures. Point A, B, and
C. Red X depicting midway
point between uvula base and
transition point
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* The first needle is introduced at the junction between the hard and soft palate
(Point A), traversing from anterior to posterior soft palate.

» The suture is pulled halfway through the soft palate, leaving the other half of the
barbed suture available for the contralateral side.

Guiding to Point B

* The needle is guided to exit the anteroinferior surface of the soft palate (Point B)
from posterior to anterior.

* The same needle is reinserted at Point B, traversing back into the posterior
soft palate.

Anchoring at the Pterygomandibular Fold (Point C)

* The needle is now directed anteriorly to exit at the pterygomandibular raphe
(Point C).
» This establishes lateral tension toward the fibrous raphe.



4 Palatal and Oropharyngeal Surgery for Obstructive Sleep Apnea 213

Reentry to Tonsillar Fossa (Point D)

* The needle is reinserted at the raphe (Point C), traveling posteriorly to exit at the
tonsillar fossa (Point D).
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Suspension of Palatopharyngeus (Point E)

e The suture is now used to hitch the partially transected palatopharyngeus mus-
cle (Point E) in a superior and lateral vector.

» The suture is directed anteriorly again to exit once more at the pterygomandibu-
lar raphe, securing the muscle in its new position.

Repeat on Contralateral Side

* The same technique is performed on the contralateral side using the other needle
and remaining half-length of barbed suture.

* Ensure symmetrical muscle positioning and tension.

Final Steps

* FExcess suture is trimmed as no knot tying is required due to the locking mecha-
nism of the barbs.

»  Free mucosal edges of the posterior pillar and tonsillar fossa are re-approximated
using 4-0 Vicryl Rapide or equivalent absorbable suture.
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4.5.2.2 Postoperative Considerations

1. Immediate Postoperative Period

* Airway monitoring: Patients should be observed closely in the recovery unit
for early signs of airway compromise, particularly due to edema or bleeding.

* Analgesia: Pain is usually moderate, localized to the oropharynx, and man-
aged with a combination of paracetamol and NSAIDs. Short courses of opi-
oids may be required in selected cases.

* Diet: Clear fluids are initiated once the patient is fully awake, with advance-
ment to soft, cool foods as tolerated. Avoidance of hot, spicy, or coarse foods
in the first week reduces discomfort and risk of trauma to the surgical site.

* Hemostasis: Minor oozing is common but typically self-limiting. Any signifi-
cant bleeding requires prompt intervention.

2. Early Postoperative Care (First 1-2 Weeks)

* Oral hygiene: Gentle mouth rinsing with antiseptic or saline solutions reduces
bacterial load and aids mucosal healing. Vigorous gargling should be avoided.

* Suture care: Barbed sutures are absorbable and require no removal. Patients
should be reassured that mild foreign-body sensation or transient asymmetry
is expected during healing.

* Activity restriction: Patients should avoid strenuous physical activity, heavy
lifting, or phonatory strain (e.g., excessive shouting) for at least 2 weeks.

» Follow-up visits: Early endoscopic inspection ensures that suture placement
remains intact, there is no dehiscence, and healing progresses as expected.

3. Late Postoperative Care

* Diet advancement: A return to normal diet is usually possible by 2-3 weeks,
depending on mucosal healing and patient comfort.

* Monitoring for complications: Rare late issues include palatal tethering, velo-
pharyngeal insufficiency, suture extrusion, or persistent pain. These should be
addressed promptly if identified.

* Functional outcomes: Snoring reduction, improved airway stability, and
patient-reported sleep quality should be reassessed at 6-8 weeks, often sup-
plemented by repeat sleep testing.

4.5.2.3 Advantages of BRP Technique [35, 43, 44]

* Minimally invasive tissue handling

* Knotless, time-saving suture technique

* Preservation of palatal muscle function and structure
* Enhanced lateral wall stabilization

* Reduced operative time and bleeding
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4.5.2.4 Complications [35, 43-46]

Early Complications

* Bleeding and hemorrhage: Intraoperative bleeding is uncommon but may occur
due to injury of tonsillar or palatal vessels. Postoperative secondary hemorrhage,
though rare, requires prompt intervention.

* Edema and airway compromise: Palatal or pharyngeal swelling may transiently
narrow the airway, necessitating close observation in the immediate postopera-
tive period.

* Pain and dysphagia: Moderate throat pain and difficulty swallowing are com-
mon in the first week but usually manageable with analgesics and dietary
modification.

» [Infection: Superficial wound infection or localized abscess formation is infre-
quent but possible.

» Foreign-body sensation: Some patients may initially perceive the barbed suture
as a foreign body, though this typically subsides as healing progresses.

Late Complications

* Suture extrusion or palpability: Although uncommon, barbed sutures may
extrude or become palpable in the lateral pharyngeal wall, occasionally requiring
removal or revision.

» Velopharyngeal insufficiency: Rare, but excessive tension or improper suture
placement may lead to nasal regurgitation, altered speech resonance, or velopha-
ryngeal dysfunction.

* Palatal tethering or asymmetry: Overtightening of sutures can create tethering of
the palate or lateral wall asymmetry, potentially affecting swallowing or speech.

* Persistent or recurrent obstruction: In some cases, residual pharyngeal collapse
may persist or recur, requiring adjunctive or revision procedures.

» Chronic discomfort or sensory changes: Rarely, patients report ongoing throat
discomfort, numbness, or altered mucosal sensitivity.

4.5.3 Conclusion

Barbed repositioning palatopharyngoplasty (BRP) is an innovative, efficient, and
anatomically respectful surgical technique in the management of retropalatal
obstruction in OSA patients. Its knotless approach and dynamic palatal reposition-
ing offer excellent control over airway architecture with reduced morbidity. Mastery
of the stepwise suturing technique is critical for ensuring consistent outcomes and
patient safety.



4 Palatal and Oropharyngeal Surgery for Obstructive Sleep Apnea 217
4.6 Transpalatal Advancement Pharyngoplasty

Stephen Shih-Teng Kao and Stuart Grayson Mackay

4.6.1 Introduction

Upper airway pathology in obstructive sleep apnea commonly involves the palate,
often in combination with other subsites. Since its inception in 1981, the uvulopala-
topharyngoplasty (UPPP) and its various modifications has been the workhorse in
the surgical management of obstructive sleep apnea [52, 53]. Patients with a narrow
retropalatal space and long, vertically orientated soft palate may have poorer out-
comes following UPPP alone [54]. This led to the development of the transpalatal
advancement (TPA) pharyngoplasty first described in 1993 by Woodson and
Toohill [54].

Conceptually, TPA is analogous to an “internal” maxillary component of a max-
illomandibular advancement without alteration of dentofacial skeleton [55]. TPA
advances the soft palate anteriorly, anchoring to the robust hard palate, without soft
tissue resection [54, 56]. This results in a significantly increased retropalatal space,
beyond what is achievable with a UPPP-alone [56]. This technique facilitates mul-
tilevel airway surgery when combined with modified-UPPP and tongue procedures
as a simultaneous or staged procedure.

TPA has steadily evolved to improve surgical outcomes and reduce complication
rates. The initial description by Woodson et al. involved removing the 1-2 cm of
posterior hard palate with advancement of the soft palate anteriorly into the defect
[54]. In 2005, Woodson and Robinson published an alteration to the technique
where a bony island attached to the soft palate aponeurosis was retained and both
advanced in continuity [57]. The advancement of this bony and soft unit allowed for
a more robust bone-to-bone apposition with intent to reduce oronasal fistula forma-
tion [57]. Variations in the palatal incision have been described in the literature, with
modifications developed to reduce wound breakdown and fistula formation, without
compromising access.

Woodson originally described the “gothic arch” incision and modified this by
shortening the arch and adding an anterior limb to improve palatal access [55].
Shine and Lewis developed the “propeller” incision demonstrating reduction in oro-
nasal fistula rates [58]. A follow-up study by Chan et al. employing both “gothic
arch” and “propeller” incisions in different patients found similar results [59].
Fundamentally, these mucosal incision modifications aim to preserve the perfusion
of the mucosal flap from the greater palatine neurovascular bundle, which originates
posteriorly from the greater palatine foramina.
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Surgery is central to contemporary management of adult OSA treatment [52]. It
becomes particularly important in patients with moderate or severe OSA who are
intolerant or failed PAP therapy. The ability of a surgeon to recognize patients with
appropriate anatomic phenotypes for TPA is fundamental.

4.6.2 Principles

The goals of transpalatal advancement pharyngoplasty are to advance the soft palate
anteriorly and improve the caliber of the retropalatal space without soft tissue exci-
sion. This expansion, particularly in the anteroposterior plane, is larger than what is
achievable with a modified UPPP alone.

TPA converts an unfavorable vertically orientated palate into a more favorable
intermediate or oblique position [56, 60]. The shorted soft palate stiffens leading to
reduced pharyngeal collapse [55].

4.6.3 Indications

* Moderate to severe obstructive apnea with PAP failure or intolerance
* Ideal candidate

— Long vertical soft palate
— Broad hard palate >20 mm wide
— Retropalatal AP collapse

e Other

— Lateral and complete concentric collapse have less predictable results
— Narrower palates may have higher rates of oronasal fistula [59]

4.6.4 Contraindications

¢ Absolute

— Cleft palate, submucous cleft
— Velopharyngeal insufficiency
— Unreasonable patient expectations

¢ Relative

— Craniofacial anomalies
— Large torus palatini (requires removal prior or during TPA)
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— Maxillomandibular advancement surgery is a consideration (compromise/

alteration vascular supply)

— Prior radiation, heavy smoker, T2DM, osteoporosis (risk of poor wound

healing)

— Prior “resective” palate surgery (increased risk of VPI and swallowing

dysfunction)

4.6.5 Surgical Technique

1. Patient Positioning and Exposure

The surgery is performed under general anesthesia with the airway estab-
lished via a nasal tracheal tube.

The patient is placed in the Rose position with a shoulder roll.

Perioperative antibiotics, dexamethasone 8 mg, and tranexamic acid 1 g.
Oropharyngeal exposure with Boyle-Davis gag or Dingman mouth retractor.
Modified-UPPP and tongue procedures are performed at this stage (if multi-
level airway surgery is planned).

2. Mucosal Incisions

Infiltration with lignocaine 2% with adrenaline 1:80,000 to the hard palate
mucoperiosteum at the planned incision sites and greater palate foramen to
assist with hemostasis and hydro-dissection.

Mark the greater palatine foramen bilaterally to identify path of the greater
palatine neurovascular bundle.

Irrespective of incision type, care must be taken when marking incision to
remain medial to the greater palatine neurovascular bundle to improve perfu-
sion of the mucosal flap and reduce risk of postoperative wound dehiscence
and breakdown.

Mucoperiosteal incisions are made with a needle tip diathermy down to bone.
Mucosal incision variations

— “Gothic arch” is employed for a broad and wide palate.
— “Propeller” is employed for a narrow palate.

Gothic arch incision (Fig. 4.27a)

— Apex of the arch is 2-3 cm from the alveolus (ease of mucosal closure).
— Posterolateral limbs are medial to the greater palatine foramen, then flare
out laterally toward pterygoid hamulus.

Propellor incision (Fig. 4.27b)

— Centered at level of greater palatine foramen, approximately 5 mm anterior
to the hard and soft palate junction. Approximately 120° between limbs.
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Fig. 4.27 Palatal incisions. The greater palatine foramina are marked with red dots. (a) “Gothic
arch” incision with anterior limit 20 mm from alveolus. (b) “Propeller” incision with trifurcation
5 mm anterior to hard and soft palate junction

— Extend anterior limb to 2-3 cm from alveolus.
— Posterolateral limbs are medial to the greater palatine foramen extending
to the pterygoid hamulus.

3. Flap Elevation and Tendonolysis

The mucoperiosteal flap is elevated carefully exposing hard palate and proxi-
mal soft palate aponeurosis.

The flap is elevated posteriorly and superficial to the soft palate aponeurosis
until the “silvery” color of the tensor veli palatini (TVP) tendon is identified.
For the “propeller” incision, stay sutures are placed through the apex of the
triangular flaps as retraction to improve surgical access (Fig. 4.28a).

The TVP tendon is divided laterally with a needle point diathermy or blade to
identify the intact levator veli palatini muscle beneath.

This maneuver allows for improved mobility of the central soft palate.

4. Osteotomy

Perform box osteotomy approximately 7-10 mm (AP) x 20 mm (lateral) in
size with the posterior segment attached to the soft palate aponeurosis
(Fig. 4.29a).

— This is ideally performed with a Piezosurgery® device with the microsaw
attachment for improved mucosal preservation on the nasal surface.
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Fig. 4.28 Flap elevation and tendonolysis. (a) Mucoperiosteal flaps are elevated to expose the
underlying hard palate and soft palate aponeurosis and retracted with stay sutures. (b) Tensor veli
palatini (red line) tendon is exposed and divided as demonstrated by the black lines

— Alternatively, an otology drill with a 1.5 mm diamond bur can be used.

¢ Once the bony island is freed anteriorly and laterally, the island is elevated,
and mayo scissors are used to divide the vomer attachment.

— Care is taken to not tear the soft palate mucosa and aponeurotic attachment
when instrumenting the bony island.

— Bleeding is typically from the nasal mucosa, which can be controlled with
bipolar cautery.

« Kerrison rongeur 2-3 mm is used to remove 8—15 mm of the hard palate ante-
rior to the bony island.

¢ The edges of the hard palate anterior to the bony island can be smoothed with
the Piezosurgery® device with the osteoplasty circular scalpel smoother or
previously mentioned drill.

— This improves apposition between the bony island and the anterior
hard palate.

* Nasal mucosa over the hard palate anteriorly is elevated with curved
Obwegeser periosteal elevator.

— This step reduces risk of entering the nasal cavity mucosa during the hole
drilling stage.
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Fig. 4.29 Osteotomy and advancement. (a) The box osteotomy is performed ensuring posterior
attachment to the soft palate aponeurosis is maintained. 5-15 mm of bone is removed anterior to
the bony island (red box). Drill holes are placed through the hard palate anterior to section of
removed hard palate. (b) Sutures are placed on the medial and lateral aspects of the soft palate
aponeurosis to assist in robust anterior advancement

* Two holes are drilled through the hard palate 10 mm anterior to the proposed
point of attachment of the bony island, with either the Piezosurgery® device
with the micro-perforation sharp cylinder insert or the 1.5 mm diamond otol-
ogy drill.

— Ensure adequate bone stock between holes and free edge to prevent frac-
ture during advancement.

5. Advancement

e A 0 Vicryl on a 5/8" circle tapered needle is used for advancement, as the
curvature of the needle is required for improved mobility.

* The suture is passed in reverse through the drill hole, then regrasped where
the sharp end is passed medially through the soft tissue aponeurosis around
bony island and clipped (Fig. 4.29b).

* A second suture is passed through the same drill hole, with the same tech-
nique as before, and passed laterally through the flaps of aponeurotic soft
tissues and clipped.

— Ensure the sutures remain submucosal, taking care not to breach the
mucosa of the flaps.
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Fig. 4.30 Palatal advancement. (a) Sagittal view section of bone removed (red box) anterior to
bony island. (b) Sagittal view depicting the anterior advancement of the soft palate with the cor-
responding bony island. The soft palate reconfigured from a vertical into a more favourable oblique
orientation

The same is performed on the contralateral size.

The medial bony island sutures are tied and secured sequentially ensuring
adequate bony apposition (Fig. 4.30).

The lateral aponeurotic soft tissue sutures are tied to further advance the
soft palate.

Bone patte or bone graft collected from the drilling or Kerrison punch may be
applied to osteotomy and drill holes to improve bony healing.

6. Closure

The palatal incisions are closed with 2-0 undyed Vicryl on a 5/8%
tapered needle.

Gothic arch incisions should be closed in a posterior to anterior direction.
Propeller incisions are closed in a lateral to medial direction with the apex
closed last.

Excess mucosa and fat can be trimmed after complete closure to prevent a
palpable thickening.

This must be performed after closure to prevent excessive mucosal removal
resulting in exposed palatal bone, leading to breakdown or fistula formation.
The patient is extubated sitting at >30° at the completion of the surgery.

4.6.6 Postoperative Management

 Patients should be monitored in a high dependency unit with continuous oxime-
try and positioned with their head elevated to >30°.

* Initiate oral intake once awake and encourage swallowing.

 Intravenous steroids for 48 h postoperatively.
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* Regular analgesia with a combination of opioid and non-opioid analgesics (selec-
tive COX2 inhibitor nonsteroidal anti-inflammatory drugs, acetaminophen).

4.6.7 Potential Complications and Mitigation Strategies

Complication rates from isolated TPA are low, with studies indicating the vast
majority are transient and typically resolve with conservative management [55, 59,
61]. The most common complication reported is oronasal fistula [61]. Other reported
complications are commonly due to TPA combined with other surgical procedures,
such as modified UPPP or tongue surgeries.

1. Oronasal Fistula

Oronasal fistulae formation occurs between 2% and 16% of patients within
4 weeks following surgery [55, 58, 59].

Invariably preceded by wound dehiscence or breakdown, presenting as nasal
regurgitation of food or liquids or hypernasal speech.

Majority of oronasal fistulae close with conservative management with the
use of a dental obturator plate or re-suture under local anaesthethsia [55, 59].

Mitigation:

Avoid disruption of greater palatine vessels

Careful elevation of palate mucoperiosteum
Postoperative antibiotics to reduce bony island infection
No dentures until wounds heal

“Propeller” incision for high arched palates

2. Hemorrhage

Postoperative bleeding is uncommon from isolated TPA [55, 61, 62].
Hemorrhage is more commonly from the other components of multilevel air-
way surgery, such as tonsillectomy and modified UPPP, which can occur
within 14 days following surgery.

Mitigation:

Careful intraoperative hemostasis

Return patient to a normotensive state at the end of the case to ensure no
active bleeding

Encourage early oral intake with regular hydration

Avoid non-selective COX nonsteroidal anti-inflammatory drugs and antico-
agulants pre- and post-operatively

Smoking cessation prior to surgery [63]

3. Dysphagia, Globus Pharyngeus, Velopharyngeal Insufficiency

Swallowing difficulties was commonly seen in the early postoperative period
secondary to pain and repositioning of soft tissue musculature [57].
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Permanent VPI is very rare.
The pain and dysphagia are typically secondary to the tonsillectomy, pharyn-
geal, and tongue surgeries more so than the TPA component.

Mitigation:

Soft tissue edema can be managed with 1-2 doses of steroids

Majority of VPI is transient and resolves with time

Speech therapy and swallowing exercises are encouraged when incision sites
have healed

4. Pain and Neuropathic Sequelae

Pain and odynophagia are expected postoperatively.
The pain is typically from the tonsillectomy or pharyngeal or tongue surger-
ies, and not the osteotomies of TPA.

Mitigation:

Encouraging early oral intake postoperatively
Regular multimodal analgesia
Avoid disruption of greater palatine neurovascular bundle

5. Recurrent or Residual OSA

TPA is effective in enlarging the retropalatal space; however, it has unpredict-
able outcomes in complete concentric collapse or isolated lateral wall
collapse.

Unsatisfactory outcomes can be secondary to unidentified multilevel disease.
Patient selection is vital with assessment of all components of the upper air-
way, including retropalatal, oropharyngeal, and retrolingual segments.

Mitigation:

Judicious patient selection with optimal anatomical phenotype

Combine TPA with multilevel airway surgery to address pathologic segments
of the airway

Weight loss and maintenance postoperatively

4.6.8 Surgical Outcomes

Isolated TPA was found to reduce Apnea—Hypopnea Index (AHI) with improve-
ments in lowest oxygen saturation (LSAT) indices [61]. These results may correlate
with increased retropalatal space, particularly in the AP plane [54]. Woodson and
Robinson compared TPA with UPPP and found increased improvement of AHI in
the TPA group. They concluded that TPA may have increased benefit to UPPP alone
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in patient with Friedman stage 3 [57]. More often, TPA is performed as a compo-
nent of multilevel airway surgery; studies have indicated improvements across AHI,
LSAT indices, and Epworth Sleepiness and Snoring Severity scales [59, 64].
Multilevel airway surgery demonstrated comparable mean disease alleviation when
compared with PAP therapy [65].

4.6.9 Conclusion

Transpalatal advancement (TPA) pharyngoplasty is an effective surgical technique
when used in conjunction with multilevel airway surgery in the management of
moderate to severe OSA. By advancing and anchoring the soft palate to the robust
hard palate bone, the retropalatal space enlarges and palate stiffens. This in turn
increases upper airway caliber and reduces collapsibility, improving OSA.
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