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ABSTRACT

Velopharyngeal insufficiency (VPI) has many signs that
usually affects social relations and mental health of patients
including hypernasality, misarticulating, and grimacing. The
most commonly used method has been the pharyngeal flap
method especially the superiorly based pharyngeal flap, due
its ability to solve former problems with high grades of
improvement. However, with long term follow-up, these high
grades of improvement showed regression. It has been reported
that these flaps tend to contract, resulting in narrowing and
tethering of the palate, and that the age factor has a rule in
this regression. The aim of this study is to evaluate the relation
between age of repair and the changes that happen in superior
pharyngeal flap after surgery leading to regression of the
improvement we have gained. In this cross-sectional study,
36 patients with velopharyngeal insufficiency who aged
between 3 and 15 were included in this study, the study was
performed at Department of plastic, reconstructive and burn
surgery, Menoufia University Hospital, Egypt. The hyper-
nasality degrees and misarticulating was measured by Menoufia
hospital speech therapists on the basis of special professional
parameters preoperatively, 3 months and 18 months after
superiorly based pharyngeal flap surgery was performed. This
was also associated with video recorded endoscopic investi-
gations to determine the shape and size of the flaps performed
and the postoperative lateral ports dimensions during each
follow-up. Following repair by superiorly based pharyngeal
flap, improvement in the variant degrees of hyper-nasality
was recorded among different age categories and statistical
analyses expressed loss of significant differences between the
responses of patients undergoing superiorly based pharyngeal
flap repair among different ages. But after 18 months, Ages
below 6 years showed regression in this improvement more
than ages above 6 years. Video recordings revealed that degree
of flap tubing was obvious in ages below 6 than those above
6 years. Results of this study suggest that most of patients
undergoing superiorly based pharyngeal flaps experience a
significant improvement of hyper-nasality and misarticulating.
But after 18 months, regression in this improvement is noticed
especially in ages below 6 years due to flap tubing unless
certain precautions are followed to decrease this regression.
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INTRODUCTION

The Velopharynx main function is the separation
of the oral cavity from the nasal cavity during
swallowing or talking. In which adequate closure
of the velopharynx flap and good consistency in
the speed of flapping are the main aspects for
performing its normal function [1].

It extends to the soft palate anteriorly, posterior
pharyngeal wall posteriorly and lateral walls of
the pharynx laterally. In children, upper and lateral
walls are partially overlaid by adenoids and lateral
tonsils [2].

In 1863, Passavant described Velopharyngeal
inadequacy (VPI) as a variety of signs such as
hyper-nasality, misarticulating and grimacing [3].
The main causes of velopharyngeal insufficiency
would be presence of cleft palate (complete or sub
mucosal) and improper cleft palate repair. Other
causes include complications of adenoidectomy or
neuromuscular disorders which are less common
[4].

Plenty methods have been described for man-
agement of VPI including continuous positive
airway pressure (CPAP), speech therapy, prosthetic
treatment, and surgical interventions. But for the
last three decades, the most reliable method has
been pharyngeal flap surgery. Other surgical meth-
ods include pharyngoplasty, and posterior wall
reinforcement [5].

But, With postoperative follow-up, it has been
reported that these flaps tend to contract, resulting
in narrowing and tethering of the palate. If lateral
pharyngeal-wall movement does not close against
the contracted flap or if the flap migrates below



the plane of closure, velopharyngeal insufficiency
will not be adequately corrected [6].

It has also been reported that non lined flap
shrinkage greatly reduces the original flap dimen-
sions, and in some patients secondary surgery
becomes necessary. But although of what has
previously been reported. It was found that by
long term follow-up, late results would differ
according to the age of repair showing various
degrees of improvement regression among patients
[7].

So, this study was performed to evaluate the
relation between age of repair and the changes that
happen in superiorly based pharyngeal flap after
surgery leading to regression of the improvement
we have gained.

PATIENTS AND METHODS

36 patients were included in this study which
was performed at Department of plastic, recon-
structive and burn surgery, Menoufia University
Hospital, Egypt from December 2016 to April
2017.

Inclusion criteria: All ages from 3 to 15 years
who expressed the following:

- Presence of repaired cleft palate.

- Presence of repaired palatal fistula.

- Absence of obstructive sleep apnea syndrome
after adenoidectomy.

- Non-syndromic cleft palate.

- Patients with hyper nasality and with deficiency
of lingual development.

Preoperative preparations:

At first, detailed history taking and general
examination was performed to record any medical
problems such as: Any other congenital anomalies,
especially anomalies concerning the heart and the
cardiovascular system. Routine laboratory investi-
gations including complete blood count, kidney
and liver enzymes, random blood sugar, pro-
thrombin time & ratio, hepatitis B, C markers and
chest X-ray were performed to complete evaluation
of general condition of patients.

254 Vol. 44, No. 2 / Age Related Analysis of Improvement Regression after Velopharyngeal Insufficiency Repair

The severity of hyper-nasality of patients was
examined by speech therapists according to spe-
cific professional parameters. Also Video endo-
scopic recordings of all patients were examined
to get accurate dimensions and record degree of
movement of  the posterior and lateral pharyngeal
walls.

A detailed consent concerning operative pro-
cedure was taken, in addition to taking standard
photos for the soft palate and the posterior pha-
ryngeal wall preoperatively, intra and postopera-
tively.

Operative procedure:

All patients were operated under general an-
esthesia, and were positioned in the supine position
with the mouth widely opened by a Dingman mouth
gag. The soft plate defect was dissected meticu-
lously to separate the nasal mucosa from the oral
mucosa. After that, the flap was raised from the
posterior pharyngeal wall mucosa including the
full thickness of the muscle till the level of the
prevertebral fascia with the base of the flap posi-
tioned superior (Figs. 1a,2a). The width of the flap
was determined by the degree of preoperative
lateral pharyngeal wall adduction. So, the less the
lateral pharyngeal wall movement preoperatively
was, the wider would be the flap raised. The donor
area was closed meticulously by absorbable surgical
sutures till the base of the flap (Fig. 2b). After that,
the apex of the flap was positioned and sutured in
the midline of the apex of the defect. Then, the
nasal mucosa was separated from the underlying
palatal muscles in order to create the lining flaps
(Fig. 1b), and were sutured to the under surface of
the flap from inside to outside around an endotra-
cheal tube on each side of the flap to narrow the
lateral ports and provide a mucosal lining for the
flap.

Postoperative evaluation and follow-up:

 After 3 months, these patients were examined
again by same speech therapists based on universal
parameters to evaluate the improvement achieved
in hyper nasality, misarticulating and grimacing.
Video endoscopic recordings were examined to
determine the shape and size of the flaps and the
lateral ports. After 18 months, the same procedures
by speech therapists was repeated and the results
were compared with the preoperative and the post-
operative data previously recorded.
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RESULTS

In this study, 36 patients aged between the age
of 3 and 15 years were studied. 17 (47.22%) were
males and 19 (52.78%) were females (Table 1). In
addition, 35 (97.22%) patients had a history of
cleft palate repair and 1 patient (2.78%) had pha-
ryngeal inadequacy and therefore showed no re-
sponse to speech therapy because of the presence
of hyper-nasality and short soft palate.

No significant difference was present between
the participating males and females (p=0.186).
Furthermore, there was no significant statistical
difference between the age distributions among
patients based on gender (p=0.95).

Following repair by superiorly based pharyngeal
flaps, improved hyper-nasality, mild hyper-nasality
and severe hyper-nasality were recorded in 66.67%,
22.22% and 11.11% of the patients respectively.

Fig. (2): A 9 years old male patient with velopharyngeal insufficiency undergoing superiorly based pharyngeal
flap: (A) After raising the flap, (B) After closure of the posterior pharyngeal wall mucosa.

(A) (B)

Fig. (1): A 4 years old male patient with velopharyngeal insufficiency undergoing superiorly based pharyngeal
flap: (A) After raising the flap, (B) After closure of the posterior pharyngeal wall mucosa and suturing
the lining flaps to the undersurface of the pharyngeal flap.

(A) (B)



These results were documented by speech therapists
in the postoperative evaluation after 3 months
(Table 2).

But in the postoperative evaluation after 18
months of the same patients, it was found that there
was some shift in postoperative outcomes from
improved to mild hyper-nasality, and from mild to
severe hyper nasality that differed according to the
age categories (Table 3).

In the first age category (3-6 years): The shift
was 33.33% of patients from improved to mild
hypernasality. With a mean total value of 33.33%
regression shift in the postoperative outcome. In
the second age category (7-10 years): The shift
was 25% of patients from improved to mild hyper-
nasality, and 33.33% of patients shifted from mild
to severe hypernasality, with a mean total value of
29.17% regression shift in the postoperative out-
come. In the third age category (11-15 years): The
shift was 25% of patients from improved to mild
hypernasality. And 25% of patients shifted from
mild to severe hypernasality, with a mean total
value of 25% regression shift in the postoperative
outcome.
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DISCUSSION

Cleft palate is a commonly seen head and neck
congenital disorder with the prevalence rate of one
in every 700 live births. Among 25-43% of these
patients, velopharyngeal inadequacy develops after
undergoing cleft palate repair. The explanation of
this incidence depends mainly on the selection of
patients, the surgical technique and experience of
the surgeon [5].

This study results revealed that approximately
67% of patients experienced complete improvement
and 22% of patients experienced relative improve-
ment of hyper-nasality 3 months after repair by
pharyngeal flaps. This finding complies with the
results of Schmelzeisen et al. (1992), who declared
that of the 51 patients receiving pharyngeal flap
surgery, 37 patients (72%) gained normal or close
to normal speech [8]. A multicenter study carried
out by Abiholme et al., also showed that hyperna-
sality was treated in 83% of patients (43 of 52
patients) one year after pharyngeal flap surgery
[9]. Morris et al., examined 65 patients of velopha-
ryngeal insufficiency, 43 patients (66.1%) of them
gained normal or close to normal speech after
pharyngeal flap surgery [10].

After 18 months, this study noticed regression
in the improvement gained after pharyngeal flap
surgery which was more obvious in young patients
(3-6 years old) rather than other groups. By further
evaluation of the video recording of the patients
after 3 months and 18 months of operation in
correlation with review of the operative procedures
of each patient operated, it was realized that patients
in the 1st and 2nd age categories in which the nasal
layer of the pharyngeal flap was not covered prop-
erly by nasal mucosa showed a higher degree of
flap contraction than other age categories, this
resulted in a higher percentage of improvement
regression. Also Improper closure of the mucosa
of the posterior pharyngeal wall mucosa caused of
a higher degree of improvement regression in all
age categories. But was noticed to be more obvious
in the 2nd and 3rd age category.

Similar results were concluded in other studies
such as Vandervoort et al. [11] who declared pres-
ence of variation in shrinkage of the superiorly
based pharyngeal flap, despite of the high success
rates in reducing or eliminating velopharyngeal
incompetence observed. He also stated that there
is a need for more physiological flaps in cases
where palatal repair has failed or is inappropriate.
These problems were also noticed by Johns et al.
[12] who tried to overcome this problem of unpre-

Table (1): Number of velopharyngeal insufficency patients
based on gender.

3-6

7-10

11-15

Age (years)

14

12

10

Number

8

6

5

Male

6

6

5

Female

Table (2): Recovery of patients with hypernasality by age
(Numbers) after 3 months of operation.

3-6 yeras

7-10 years

11-15 years

Age

12

8

4

Improved
hypernasality

1

3

4

Mild
hypernasality

1

1

2

Sever
hypernasality

Table (3): Recovery of patients with hypernasality by age
(Numbers) after 18 months of operation.

3-6 yeras

7-10 years

11-15 years

Age

8

6

3

Improved
hypernasality

5

4

4

Mild
hypernasality

1

2

3

Sever
hypernasality
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dictable flap contracting by designing a self-lined
superiorly based pull-through velopharyngoplasty.
However, the main problem with this technique
was that the length of the flap required exceeded
the safe 2 : 1 length-width ratio, especially in the
congenital short palate. This caused obvious
ischemia in the flap tip which could result in
wound-healing problems, sloughing, scar contrac-
tion and fibrosis.

Conclusion:
Results of this study suggest that after repair

by pharyngeal flaps, most of patients experience
a significant improvement of hyper-nasality and
misarticulating. But after 18 months, regression
in this improvement is noticed especially in ages
below 6 years due to obvious flap tubing. And to
decrease this regression, it very important to cover
the nasal layer of the flap properly by surrounding
mucosa even if the posterior pharyngeal wall mu-
cosa was not properly closed in young patients.
And to close the posterior pharyngeal wall properly
in order to decrease the distance between the lateral
pharyngeal walls and the lateral edges of the flap
even if the nasal layer of the flap was not covered
properly by mucosa in elder patients.
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