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SURGICAL MANAGEMENT OF VELOPHARYNGEAL INCOMPETENCE
USING SUPERIORLY BASED PHARYNGEAL FLAP
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Velopharyngeal incompetence (VPI) is a condition of inadequate functional valving between the oral
and nasal cavities that results in hypernasal speech and nasal air escape. VPI is caused by the following
factors ; cleft palate, soft palate defect, pharyngomegaly, velopharyngeal sphincter muscle anomaly and maxil-
lary advancement surgery, etc. Velopharyngeal function is assessed by a variety of measures that include
speech evaluation, cephalogram, airflow study, videofluoroscopy and nasoendoscopy. The management of
VPI is classified into four main groups ; prosthesis, insertion of implant palatoplasty and pharyngoplasty.
Pharyngeal flap is the most common surgical procedure for correcting VPI since Schoenborn’s report in
1875. We report seven cases of VPI which were treated by modified superiorly based pharyngeal flap

with good resulls.

I. INTRODUCTION

Velopharyngeal incompetence (VPI) is a condi-
tion in which there is inadequate functional valving
between the oral and nasal cavities, which results
in hypernasal speech. VPI can occur as a result
of ; cleft palate, soft palate defect, pharyngomegaly,
velopharyngeal sphincter muscle anomaly and ma-
xillary advancement surgery, etc'™®. Velophary-
ngeal function is assessed by a variety of measures
that include clinically specialized speech evaluation,
multiview videofluoroscopy, resting and phonating
cephalometric films, airflow study,sound cinefluoro-
graphy, laminography, ultrasonography, sonograms,
and nasoendoscopy® . Nasoendoscopy permits ob-
servation of the essential elements of velophary-
ngeal sphincter as they move®.

The management of VPI may be classified into
four main groups ; prosthesis, insertion of implant,
palatoplasty, and pharyngoplasty”. The use of va-

rious flaps of pharyngeal tissue to narrow the phar-
ynx and/or produce a forward projection of the pos-
terior pharyngeal wall is known as a pharyngoplasty
18 A pharyngeal flap is the most common surgical
technique for correcting velopharyngeal incompete-
nce since Schoenborn’s report in 1875. Currently
most surgenos prefer a superiorly based pharyngeal
flap rather than an inferiorly based pharyngeal flap'
=9, Significant imiprovements in the surgical const-
ruction of pharyngeal flaps include the creation of
as wide a based flap as possible, mucosal coverage
of the raw surface of the flap to minimize flap cont-
racture during healing, control of the surgically co-
nstructed lateral pharyngeal port size, and variable
port size based on the degree of lateral pharyngeal

wall motion®

. We report 7 cases of VPI that were
treated by a modified superiorly based pharyngeal
flap with surgical procedures accentuating the late-

ral port control technique introduced by Hogan.



I1. CASE PRESENTATION AND SURGICAL
PROCEDURE

The objective of this presentation is to examine
7 patients who had been diagnosed VPI and surgi-
cally managed with modified superiorly based pha-
ryngeal flap at our service for 5 years. The surgical
technique used in our patients will be described
with the actual operating photographs of a 20 year-
old male patient. The basic preoperative examina-
tion relative to this study was composed of three
parts ; speech evaluation, audiometric evaluation,
and nasoendoscopy. The nasoendoscopy was used
to evaluate lateral pharyngeal wall and velum mo-
vement. The size and shape of the velopharyngeal
defect was then recorded. The width of the phary-
ngeal flap for each case was determined presurgica-
lly on the review of these records.

He was seen at our service complaining of incor-
rect, hypernasal speech. Repair of cleft lip was done
at the age of 2 and palatorrhaphy was done at the
age of 14. The movement of the lateral pharyngeal
wall was good. Physical status showed a normal
healthy patient(Fig. 1).

With the patient under general anesthesia via tra-
nsoral endotracheal intubation he is placed in su-
pine position with the head hyperextended. A spe-
cial mouth prop (Dingman’s) is placed to depress
the midline positioned tracheal tube and the to-
ngue, retract the cheeks, and expose the oral phar-
yngeal walls. A small, moist throat pack is placed
inferiorly and tucked out of the surgical field. The
lips are lubricated with ointment. Injection of local
anesthetic solution is done into the midline of the
soft palate and posterior pharyngeal wall along the
lines of the proposed pharyngeal flap incisions,
about 7 to 10 minutes before the incisions are made.
From the tip of uvula to a point about Smm short
of the posterior extent of the hard palate, the soft
palate is then surgically divided. Each half of the
velum is retracted anterolaterally with the silk su-
tures in order to expose the posterior pharyngeal
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wall. Vertical incision in the posterior pharyngeal
wall should be made just medial to the junction
of the lateral and posterior pharyngeal wall to
create as wide a flap as possible. The flap width,
which is to be elevated from the posterior phary-
ngeal wall is critical in determining the lateral port
control. It is based superiorly, and the base of the
pharyngeal flap is 10 to 15mm below the eustachian
tubes. The level of the pharyngeal flap base is pla-
ced where the palatopharyngeal muscle joins the
lateral pharyngeal wall, at about the level of the
anterior tubercle of the first cervical vertebrae®
(Fig. 2, 3, 4.

These incisions extend through the superior con-
strictor muscle to the prevertebral fasica, on which
blunt and sharp dissection is used to elevate a su-

Fig 1. Preoperative view of a 20 year-old male pa-
tient with VPL

Fig 2. Velum splitting and raising pharyngeal
flap
V I Split velum
P  Design of pharyngeal flap



Fig 3. Velum is divided, retracted anterolaterally
and pharyngeal flap is made.

Fig 4. Pharyngeal flap is raised and glistening
prevertebral fascia is seen.

periorly based pharyngeal flap. Trapdoor flap is
then formed including both the mucosa and. the
pharyngeal musculature, and dissected free from
the underlying prevertebral fascia. The posterior
pharyngeal vein, located in the midline of the pos-
terior wall is just beneath the submucosal layer
and just above the investing prevertebral fascia,
bleeding from that is generally easily controlled
by electrocoagulation. The flap donor site in the
posterior pharyngeal wall may be left open to heal
spontaneously or closely approximated. But gene-
rally closure of the posterior pharyngeal wali is
considered important for two reasons ; i§ reestabli-
shes the sphincteric action of the pharyngeal wall
by reconstituting the superior constrictor muscle,
it appreciably decreases postoperative morbiditv.

Lining flaps are constructed from the nasal sur-
face of the soft palate. With a No. 15 blade, the
nasal mucosa of the velum is separated from the
submucosal plane along the entire extent of the

palate. The nasal mucosa is undermined, and blunt
dissection is carried posterolaterally into the lateral
pharyngeal wall to about the location of the palato-
pharyngeal muscle. A description showing the mid-
line incision through the soft palate and a beginning
incision of the lining flap is in Fig 5.

Fig 5. Closure of the posterior pharyngeal donor
site
I: Incision for triangular lining flap

This technique use the mucosa of the nasal sur- -
face of the palate as a turnover flap based on the
posterior margin of the palate to provide mucosal
coverage of the raw surface of the superiorly based
pharyngeal flap. The posterolateral extent of this
triangular lining flap of nasal side is important in
the control of the lateral port size and accordingly
the effectiveness of this operation. The edge of the
nasal mucosa of the soft palate most laterally adja-
cent to the bed of the elevated lining flap is sutured
to the lateral margin of the pharyngeal flap to cont-
rol the size of lateral port. The maximal velophary-
ngeal port opening during clinically normal speech
is known to be less than 20mm?®®. When lateral
wall movement is good, the dimension of the lateral
port is left relatively large, and when lateral wall
movement is absent, it is made small as 5Smm?’ or
s0'~¥. This subject proved to have good lateral pha-
ryngeal wall movement and the size of laterzl port
was decided to be 20mm?. This is accomplished
by suturing the lateral margin of a superiorly based
pharyngeal flap to an incision in the lateral phary-



ngeal wall so that it is snug around a No. 14 French
catheter, which is inserted through the nose and
secured with ligature(Fig. 7, 8).

After construction of the port on each side, the
remaining margin of the pharyngeal flap is sutured
to the nasal mucosa of the soft palate. The lining
flaps are brought over the raw surface of the phary-
ngeal flap and sutured to each other in the midline
with 4-0 Vicryl surtures. The suturing of the phary-
ngeal flap into the entire width of the palate is
done. Final stage of the operation is presented in
Fig. 9, 10.

Immediate postoperative management of the air-
way is critical because the nasopharyngeal airway
has been significantly compromised by the phary-
ngeal flap operation and its associated edema. A
silk suture is placed through the tongue for anterior
retraction after removal of the orotracheal tube,
if necessary, to prevent the airway obstruction¥.
After extubation, an oropharyngeal airway is placed
between the teeth laterally and taped to the face
so as to avoid damage to the repaired palate"".
Suctioning of the oropharynx is carefully done with
a soft catheter so as not to injure the donor site
or the pharyngeal flap, and masking with an oro-
pharyngeal airway is recommended.

Retention of the nasal tubes controlling the size
of the lateral ports for 24 hours should be done
so they can suction secretions from the pharynx
and occasionally even provide an airway”.

Records of 7 patients treated with the modified
superiorly based pharyngeal flap for VPI are re-
viewed in Table 1. All patients underwent physical
management of their VPI via a modified superiorly
based pharyngeal flap. Physical status, age, gender
of the patients were examined. Three patiens unde-
rwent modified superiorly based pharyngeal flap
operation plus primary palatoplasty. Among them
two patients turned out oroantral fistula, therefore
tongue flap and turnover flap operation was done
and finally closed without problem.
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Fig 6. Closure of the posterior pharyngeal donor
site

Fig 7. Triangular lining flap and lateral port cont-
rol
TN : Triangular lining flap of nasal side of
the velum

C ! Catheter for lateral port control

Fig 8. Trangular lining flap is te and retrac-
ted, 14 French catheter is inserted for late-
ral port control



Fig 9. Mucosal coverage of the raw surface of the
pharyngeal flap with triangular lining flap

Fig 10. Immediate postoperative view of the mo-
dified superiorly based pharyngeal flap
operation

Table 1. Seven cases of VPI treated with the modified superiorly based pharyngeal flap operation

Pt. Age Sex |[Op. date| Diagnosis Operation | Complication {Speech result
1 5 M |87. 116 VPI SBPF S Good
VPI SBPF

2 12 F |88 118 cleft palate | palatoplasty Good

3 13 F (89 117 VPI SBPF — Good
cleft palate | palatoplasty | Oroantral

4] B | F 181221 Ty +SBPF | fistula Good

5 13 F 190 814 VPI SBPF - Excellent
cleft palate | palatoplasty | Oroantral .

6 | 21 | M 9L 318 "yp +SBPF fistula Fair

7 20 M [91.10.18 VPI SBPF — Good

II. DISCUSSION

The objective of surgery performed on VPI is
to provide an apparatus which will permit the deve-
lopment of normal speech. Cleft palate speech con-
sists of the primary precipitating components:hype-
rnasality and nasal air escape, and the secondary
compensating components;tongue positioning, glot-
tal stops, pharyngeal fricatives, nasal grimacing"?.
The patient with hypernasal speech or demonstra-
ble nasal air escape may be caused by as followi-
ngs ; idiopathic insufficiency of the musculature,
congenital palatal insufficiency, submucous cleft pa-
late, result from repair of the palate, after phary-
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ngeal flap or pharyngoplasty, after adenoidectomy,
enlarged tonsil, after midface advancement, neuro-
genic conditions affecting the pattern of closure,
lack of velopharyngeal sphincter movement and fu-
nctional hysteric hypernasality*®. Evaluation of ve-
lopharyngeal function is being currently approa-
ched by the use of the fiberoptic nasoendoscopy
which enables the continuous monitoring of velo-
pharyngeal patencies as a time-varying function so
permits the analysis of timing relationship between
the velopharyngeal orifice size and speech produc-
tion**,

The origin of pharyngeal flap surgery could be
traced to the techniques of Passavant. The first



true transfer of tissue flap from the pharynx was
described by Schoenborn which was inferiorly ba-
sed?™¥. The superiorly based flap was first introdu-
ced by Bardenheure in 1892, and its popularization
was generally credited to Sanvanero-Rosselli in
19357, Although studies have failed to show any
significant difference in the two techniques, the
advantages of the superiorly based flap include the
ability to construct a flap of any length, a more
normal situation because the flap tends to elevate
rather than depress the soft palate, and postopera-
tively the raw surface is accessible if bleeding oc-
curs®.

In 1973 Hogan designed lateral port control tech-
nique, that is to control the surgically constructed
lateral port for appropriate speech and nasal air
escape' ™. And different lateral port size according
to the movement of lateral pharyngeal wall was
suggested by Johns and Salyer in 1977¥. This pro-
vided high success rate in obtaining velopharyngeal
competence, but this high rate of success is also
associated with a high incidence of significant nasal
airway obstruction. In addition closure of the phar-
yngeal donor site does narrow the pharynx and
provides a pharyngoplasty effect, it occasionally re-
sults in sleep apnea®. The width of the pharyngeal
flap which is important in the size of lateral port
is determined by the amount of lateral wall move-
ment noted during the preoperative evaluation**?.
If there is minimal lateral wall movement, the flap
is made at least 75% of the width of the posterior
pharyngeal wall. Conversely, if there is adequate
lateral wall movement, the flap is made approxima-
tely 50% of the width of that”.

The most commonly reported postoperative com-
plication is obstructive sleep apnea so following
measures should be considered ; apnea monitors,
a nasopharyngeal airway, the use of silk sutures
through the tongue and overnight observation in
the intensive care unit'"**'", Postoperative hemor-
rhage is another reported major complication status
after pharyngeal flap surgery. The most common

culprits causing hemorrhage are the posterior pha-
ryngeal vein, ascending pharyngeal artery and inte-
mal carotid artery, but the mean value of the dista-
nce of the internal carotid sheath to the lateral
pharyngeal wall was reported to be 10.06 + 1.84mm
9 The indication for a prepharyngeal flap adenoi-
dectomy include vary large adenoid mass that may
partially occlude the lateral ports or make creation
of the pharyngeal flap difficult,chronic eustachian
tube dysfunction, recurrent respiratory infections
or chronic nasal drainage, chronic sinus disease,
and should be performed at least 6 weeks before®.
Dehiscence of the pharyngeal flap may occur as
a result of postoperative infection or when the flap
is of inadequate length, causing too much tension.
In our case presentation, two patients who under-
went modified superiolry based pharyngeal flap
plus palatoplasty simultaneously turned out oroant-
ral fistula. These two patients had wide gap cleft.
In such a wide gap, the surgical procedure would
rather have been done in two stages”. Unsatisfac-
tory postoperative speech at early period of follow-
up improves after 1 year, so sucess rate is_known
to be 95% statistically”. The determining criterion
for success with pharyngeal flap surgery is the deg-
ree of the symmetry and vertical level of the lateral
pharyngeal wall motion in relation to flap placement
» The timing for flap opeartion seems to be
very important in the prognosis®”. When to close
the palate surgically is controversial. Studies tend
to indicate that the earlier the palate is reparied
and velopharyngeal competence is established, the
better the resultant speech will be. But early surgi-
cal repair increases abnormalities in facial growth,
increases maxillary arch collapse and exacerbates
orthodontic problems. The current philosophy is
that secondary correction of speech disorder is
usually easier than secondary correction of disor-
ders of facial growth and occlusion®. In general
the optimal timing for correction of VPI is known
as between 3 and 6 years of age. At this age children
can easily adapt to their new velopharyngeal me-



chanisms and enter school with normal speech”.
Therefore long span programmed therapy should
be performed by a team approach including speech
therapist, orthodontist and surgeon for an optimal
overall management of cleft disorders.

V. SUMMARY

The cases of 7 patients who had been diagnosed
VP! and surgically managed with the modified su-
periolry based pharyngeal flap was presented. Al-
though we have got the limited cases and short
period of follow-up, the following findings and conc-
lusions can be drawn from clinical experiences and
review of articles.

1. We cound get the good speech result in the
patients of VPI using modified superiorly based
pharyngeal flap operation.

2. The surgical management of VPI is best perfor-
med at between 3 and 6 years of age.

3. Preoperative assessment, diagnostic protocol,
surgical technique and patient care are very im-
portant in the management of VPL
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