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1 | INTRODUCTION

The mechanism of OSA is usually multifactorial, and the obstruction

in the upper airway is very likely to be multilevel, especially in mod-

erate-to-severe OSA patients. Therefore, the success of surgery for

treatment of OSA depends on the accurate diagnosis of the sites of

obstruction and the appropriate selection of procedures to address

these sites.

Drug-induced sedation endoscopy (DISE) has become popular

worldwide as the preferred diagnostic tool to assess the UA while

sleeping, revealing the key role of the lateral pharyngeal wall collapse

(LPW) in the pathogenesis of OSA.

Consequently, several surgical techniques in which the LPW are

specifically addressed have been reported since 2003, when Cahali1

first published the lateral pharyngoplasty technique.

In 2012, we described the functional expansion pharyngoplasty

(FEP) technique that has shown promising results and low post-

operative morbidity.2

The purpose of this study was to describe a modification of the

FEP technique by the introduction of a knotless unidirectional

barbed suture.

2 | TECHNICAL DESCRIPTION

FEP is a routine procedure in our institution with no need for ethical

approval.

The operation requires general anaesthesia with orotracheal intu-

bation. The patient is placed in supine position, and a Boyle-Davis

mouth gag is used to expose the oropharynx.

The first step is bilateral tonsillectomy with identification and

meticulous sparing of the palatopharyngeus muscles (PPM).

The PPM is dissected and left with its posterior surface partially

attached to the superior pharyngeal constrictor muscle.

The PPM is then ligated between its lower and middle third with

Vicryl 2-0 stitches and sectioned under the binding. During the isola-

tion of the cranial segment of the PPM, it is essential to maintain a

thin layer of fascia and muscle fibres connected to the anterior pala-

tine pillar’s mucosa, as well as connections with the levator veli pala-

tini and uvula muscles, in order to create an adequate tension. A

tunnel is then created through the palatal musculature by blunt dis-

section, from the apex of the tonsillar fossa to the pterygoid hamu-

lus.

At this point, the PPM flap is relocated superolaterally and

anchored to the pterygoid-mandibular fold (PMF) by a mono-direc-

tional barbed suture with a terminal loop (V-LocTM 90 2.0, Covidien

Healthcare, Mansfield, MA).

First, the needle is introduced medially to the apex of the PMF

(approximately behind the last upper molar) turning around the

PMF and performing a U stitch engaging the terminal loop of the

thread (Figure 1). The needle is then inserted laterally to the PMF

till it comes out at the apex of the tonsillar fossa and driven

through the PPM flap. This stitch is repeated at least 3 times by

different directions. The needle is reinserted through the flap and

directed laterally to the PMF. Applying the right amount of tension

to the wire pulls the flap upwards and laterally, increasing the

oropharynx’s lateral diameter, as well as the soft palate’s stiffness.

Afterwards the needle is introduced laterally to the PMF piercing

through the posterior tonsillar pillar. Finally, the suture grasps and

suspends the posterior pillar and returns back in a point medial to

the PMF (Figure 2). Based on appropriate tension of the suture,

complete or partial closure of the tonsillar fossa is obtained min-

imising the risk of bleeding. In the last step, the thread is locked

around the pterygoid hamulus with a horizontal U stitch. The

barbed wire is pulled and cut close to the mucosa without the need

for any knot. With appropriate tension applied to the two sides, a

three-dimensional widening of the velopharyngeal space was

obtained. Operation time is about 40 minutes.
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The patients can start a soft oral diet on the first post-operative

day and a normal diet after 2 weeks. Post-operative paracetamol

plus codeine may be useful for analgesia as during the course of

post-tonsillectomy.

3 | DISCUSSION

A basic tenet of upper airway surgery is that the anatomy and struc-

tures of the upper airway are variable. Therefore, surgery for OSA

must address this variability and be able to correct different structural

abnormalities. The choice among (surgical procedure addressing) soft

palate procedures must be based on the unique anatomy of an individ-

ual patient rather than using a single soft palate surgery for all patients.

Successful surgical treatment of OSA is based on the accurate identifi-

cation of the pattern of airway obstruction and targeted effective

treatment. The role of lateral pharyngeal wall (LPW) in the pathogene-

sis of OSA has been demonstrated by imaging studies,3 and DISE con-

firmed that the narrowing of the LPW appears to be the sole

independent risk factor for OSA. For this reason, the recent evolution

regarding the techniques of pharyngoplasty has been focused on the

concept of obtaining the expansion and stabilisation of the pharyngeal

airspace through the treatment of LPW collapse rather than through

ablation of the redundant pharyngeal soft tissue4.

The use of knotless barbed sutures has been recently described

in OSA oropharyngeal surgery to improve the biomechanical effect

of sutures on tissue collapse with positive results.

Barbed sutures are conceived to distribute tension along the

full length of the thread route and to create dynamic vectors

inside the soft tissue without the necessity of knots and avoiding

subsequent ischaemic damage. We did not have any failures or

need for revision. In particular, no suture exposure was detected

even if a potential complication could be a partial extrusion of the

extremity of the thread due to the natural retraction of the

tissue.

Our technique is a new simple variant of FEP described in 2012.

In our opinion, this technique offers several advantages:

(A) (B) (C)

F IGURE 1 A, the needle is introduced medially to the apex of the pterygoid-mandibular fold turning around the pterygoid-mandibular fold
and performing a U stitch engaging the terminal loop of the thread; B, The stitch is repeated three times in different direction; C, the PPM flap
is relocated superolaterally and anchored to the pterygoid-mandibular fold

Keypoints

• The role of lateral pharyngeal wall in the pathogenesis of

obstructive sleep apnoea has been demonstrated by

imaging studies and drug-induced sleep endoscopy.

• The recent evolution regarding the techniques of

pharyngoplasty has been focused on the concept of

obtaining the expansion and stabilisation of the pharyn-

geal airspace through the treatment of lateral pharyn-

geal wall collapse.

• The use of knotless barbed sutures has been recently

described in oropharyngeal surgery to improve the

biomechanical effect of sutures on tissue collapse with

positive results.

2 | SORRENTI ET AL.



1. The relocated PPM is anchored to the PMF, which provides the

high tensile strength required to suspend the soft tissue and to

prevent collapse.

2. The V loc sutures have a decreased bursting strength compared

with other barbed sutures and higher maximum load.4 The reason

for this behaviour might be the different shape of the barbs.

3. Compared to FEP, it is easier to learn and requires less operation

time.

Finally, in palate surgery, completeness of suturing is very impor-

tant to reduce the risk of dehiscence, and these sutures offer reduc-

tion of bulk at the repair sites without redundant knots as a

potential weak point, increasing the easiness of execution and the

stability of the operation.

The only disadvantage could be the cost of the barbed sutures

(20 Euros each suture), counterbalanced by short operation time.
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F IGURE 2 A, the suture grasps and suspends the posterior pillar; B, closure of the tonsillar fossa; C, final view: the velopharyngeal space is
effectively widened by anterolateral traction on the soft palate and lateral pharyngeal wall
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