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Case Report

Musculomucosal Flap: A Technique for Correction of
Velopharyngeal Insufficiency by Palate Lengthening
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ABSTRACT
A small but significant percentage of patients have inadequate
velopharyngeal closure, or secondary velopharyngeal incompetence, following primary palatoplasty. The use of the buccinator musculomucosal (MM) flap has been described for both
primary palate repair with lengthening and secondary palate
lengthening for the correction of insufficient velopharyngeal
closure. The MM flap was first described in 1969 for the primary
repair of a wide cleft palate by Mukherji, and it was Bozola et al
in 1989 who first formally described it and gave first description
of its anatomy. The first report on its use to lengthen the palate
in secondary velopharyngeal insufficiency (VPI) was published
by Hill et al in 1999. This case report presents a patient who
had correction of secondary velopharyngeal incompetence
using bilateral buccinator MM flaps used as a sandwich and
also gives a brief review of the literature regarding its application in cases of secondary VPI.
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decreasing the velopharyngeal space.4 The inability to
achieve sufficient velopharyngeal closure may be a result
of an unusually deep nasopharynx, poor lateral wall and
palate mobility (which may be due to enlarged tonsils, or
a structural insufficiency of the soft palate), or the lateral
or posterior pharyngeal walls.5 So, the treatment of VPI
is directed at these causative factors. Over the years, the
treatment for VPI has been either a sphincter pharyngoplasty or pharyngeal flap.6 These procedures aimed
at the correction of the lateral or posterior pharyngeal
wall movements, thereby decreasing the diameter of the
velopharyngeal port; however, in cases of a short palate,
it did not address the length of the palate as such. The
large number of techniques available perhaps best reflects
that no one technique is ideal and that each patient may
have one or more factors resulting in their velopharyngeal incompetence. In a clinical setting, the decision as
to which factor is responsible for the VPI is confirmed
by an objective speech assessment, a videofluoroscopy,
or nasopharyngoscopy. A nasopharyngoscopy is being
avoided in young patients with less tolerance to the procedure. We hereby present a case report of a patient that had
presented with VPI and was operated with the MM flap.

INTRODUCTION

CASE REPORT

Persistent inadequacy of velopharyngeal closure occurs
in a small but significant percentage of patients following primary palate repair.1,2 Treatment of patients with
consistent hypernasality, nasal airflow errors, passive
cleft speech characteristics, and/or nasal regurgitation is usually surgical.3 A large number of surgical
techniques are described to address VPI. These can be
grossly divided into two categories: Palatoplasties, which
are aimed at increasing the length and/or the mobility
of the palate, and pharyngoplasties, which are aimed at

A 6-year-old patient was brought to the maxillofacial outpatient department by his parents who complained that
the patient had difficulty in pronouncing certain words
and spoke with a distinct nasal twang. On examination,
the patient had a scar on his upper lip on the left side
extending throughout the length from the height of the
Cupid’s bow on the left side to the left nostril sill, suggesting a previous surgery to repair a left unilateral cleft lip
(Fig. 1). The nostrils were asymmetrical and the nose tip
had a slight deviation to the right. On intraoral examination, a scar was noted at the midline of the hard palate
suggestive of a previous surgery to repair a cleft palate
(Fig. 2). The palate length was found to be short by objective speech assessment. A videofluoroscopy or a nasopharyngoscopy was not deemed necessary to rule out VPI
due to other factors because of the clinically apparent
nasal emission that gave a clear indication that the short
palate length was the primary factor. The treatment that
was planned was a bilateral buccinator myomucosal
flap for palate lengthening. The technique is outlined
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Fig. 1: Clinical photograph

Fig. 2: Preoperative photograph showing short palate length

Fig. 3: Division of the hard/soft palate junction. Note that the soft
palate drops posteroinferiorly, creating the defect

Fig. 4: Left buccinator flap elevated

as follows. The junction of the hard and soft palates is
first marked and divided, detaching the soft palate and
allowing it to move toward the posterior pharyngeal
wall, creating the defect that will be reconstructed using
bilateral buccinator flaps (Fig. 3). This flap is a random
pattern flap based near the anterior pillar of the fauces.
The flap is planned in the mid-part of the cheek, below the
parotid papilla, adhering to a 2:1 width to length dimension; it is raised in an anteroposterior direction, including
thickness of the buccinator muscle (Fig. 4). The flap can be
islanded on a pedicle of buccinator muscle. The first flap
raised is sutured mucosal surface upward into the nasal
layer of the defect (Fig. 5); the opposite flap is then raised
and sutured mucosal surface down into the oral layer of
the defect (Figs 6 and 7). The donor sites on either cheek
are closed directly with attention being paid to repair of
the defect in the remaining buccinator muscle (Fig. 8).
All patients are restricted to a strict fluid diet for a week
after the surgery and are discharged when comfortable
and able to manage adequate oral intake.

Fig. 5: Left buccinator flap with the anterior edge sutured. The
mucosal surface faces superiorly to reconstruct the nasal layer defect

DISCUSSION
Palate lengthening for the correction of velopharyngeal
incompetence has a long history. The buccal mucosal flap
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Fig. 6: Right buccinator flap elevated

Fig. 8: Primary closure of the donor site

was described as early as the 1930s by Padgett,7 who used
the flap in salvage procedures as well as for the raw nasal
layer in a Dorrance-type pushback. Blair has been cited
by Padgett and others as having described the flap for
similar use as early as 1922. Pushback operations were
reported as early as the 1800s, but were championed
by Dorrance,8 who first reported his technique in 1925.
He described an anterior incision with elevation of the
mucoperiosteum of the hard palate and division of the
palatine aponeurosis to allow posterior displacement of
the hard and soft palate. He reported a gain in length of
“one-half to three quarters of an inch.” His technique was
widely adopted. Its effectiveness was limited by the tethering effect of the palatine vessels and by the raw nasal
surface with resultant healing by secondary intention and
contracture. As a result of these drawbacks, the technique
was subject to a number of subsequent modifications.
Brown9 described dissection of the palatine vessels from
their foramina as a means of obtaining increased length.
This was extended further by Conway,10 who removed
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Fig. 7: Oral layer flap completely sutured in place prior to closure
of the secondary defect on the right cheek

the posterior wall of the bony palatine canal to lengthen
the vessel further. Conway also addressed the problem
of the raw nasal surface using a pharyngeal flap for
cover. Prior to this description, the raw nasal surface
was either allowed to heal by secondary intention or
grafted. Padgett7 described the use of a cheek flap for
cover of the raw nasal surface. This was, in essence, a
buccinator flap but prior to its anatomy being delineated
or understood. Cronin11 elevated flaps from the nasal
floor slid posteriorly, effectively moving the raw surface
anteriorly onto the superior surface of the hard palate.
Though the use of myomucosal buccinator flaps in cleft
surgery was first described in 1969 for the primary repair
of a wide cleft palate by Mukherji,12 it was Bozola et al13
who first formally described it and gave first description
of its anatomy. The first report on the use of myomucosal
buccinator flaps to lengthen the palate in secondary VPI
was published by Hill et al.14 In this prospective study
carried out between 1995 and 1998, a group of 16 patients
with insufficient velopharyngeal closure were managed
by bilateral buccinator myomucosal flaps. According to
this study, 86% of the patients had normal resonance and
no patients were hyponasal postoperatively. The audible
nasal escape was also significantly improved by surgery.
In 2008, Robertson et al15 described their experience with
the addition of a single myomucosal buccinator flap to
a palate re-repair in secondary cleft palate surgery in
20 patients with VPI or palatal fistulas. They reported
a significant improvement in nasal resonance, nasal
emission, and intelligibility, based on a chart review.
However, their results are difficult to interpret because
of the small number of patients, the absence of a blind,
independent speech analysis, and the mixed indication
of VPI and fistulas. Recently, Mann et al16 published their
experience with using bilateral buccinator myomucosal
flaps for VPI in a retrospective review of 27 patients. The
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authors described a postoperative improvement in both
resonance and intelligibility. However, no blind independent speech analysis was performed, and they failed to
report the nasal airflow errors of nasal air emission and
nasal turbulence. In a retrospective study conducted
by Hens et al,17 32 consecutive patients underwent the
buccinator flap procedure; in 81% of patients, speech
outcome was such that no further velopharyngeal surgery
was considered necessary at the time of follow-up. The
buccinator flap procedure resulted in a mean palate
lengthening of 7.5 mm. After the operation, there was a
complete elimination of the velopharyngeal gap on lateral
videofluoroscopy in 77% of patients. It was also found that
there were significant decreases in hypernasality ratings
and passive cleft type articulation errors postoperatively.

CONCLUSION
The buccinator flap procedure is a relatively safe and easy
procedure. It is an appropriate surgical option in patients
in which short palate length is the primary factor in VPI.
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