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Cleft palate speech and velopharyngeal insufficiency: surgical approach
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Abstract. Cleft palate speech and velopharyngeal insufficiency: surgical approach. Velopharyngeal insufficiency is the
main morbidity associated with clefting of the secondary palate. Therefore, it is important to monitor speech production
in all children with a history of cleft palate. Diagnosis and management of velopharyngeal insufficiency is an important
function of the cleft palate team. The surgical approach used in the Craniofacial Center at Children’s Hospital and
Regional Medical Center, Seattle, Washington, USA is presented. Assessment of velopharyngeal function, as it relates
to surgical intervention and measurement of outcome, is reviewed. Surgical management using Furlow palatoplasty and

sphincter pharyngoplasty is discussed.

Introduction

Velopharyngeal insufficiency (VPI)
is characterized by hypernasal res-
onance during vowel production
and nasal air emissions upon pro-
duction of pressure consonants.
Some children with VPI develop
secondary speech characteristics,
such as facial grimacing, hoarse-
ness, low speech volume, and
compensatory misarticulations, in
an effort to minimize nasal air
escape. Nonspeech symptoms
associated with VPI include nasal
regurgitation during deglutition,
and chronic rhinitis.

VPI is the main morbidity asso-
ciated with cleft of the secondary
palate. Children with a patent cleft
of the secondary palate will univer-
sally exhibit VPI during speech.
The main reason to repair a cleft
palate is to enable the patient to
achieve velopharyngeal closure.
Therefore, there has been great
interest in optimizing speech out-
comes after cleft palate repair."*
Despite these efforts, there
remains a measurable incidence of

VPI after cleft palate repair, rang-
ing from 5-40%.°

Several patient factors may
contribute to the increased risk of
VPI in patients with repaired cleft
palate. These include cleft dimen-
sions, position of the levator veli
palatini (LVP), palatal scarring,
velopharyngeal dimensions, and
motor speech coordination issues.®
Patients with syndromic oral cleft-
ing may also be at increased risk
for VPI. Other factors contributing
to development of VPI in patients
with cleft palate include normal
adenoid involution, palatal fistula,
and surgical midface advancement
for management of midface
hypoplasia.

Our goal is to identify and treat
VPI by the time children enter the
school system, usually at 5 years
of age. Therefore, speech develop-
ment and production should be
monitored in all patients with a
history of cleft of the secondary
palate. A multi-disciplinary team
comprised of speech pathologists,
otolaryngologists, dentists and
plastic surgeons should be

involved in the assessment and
management of these children.

Treatment options include
speech therapy, obturation with
intraoral appliances, and surgery.
Speech therapy is useful for man-
agement of articulation issues
related to VPI or minimal VPI
manifest by nasal rustle or auscul-
tatory nasal air emission.’
However, therapy is not effective
for consistent hypernasal reso-
nance. While nonsurgical inter-
vention is appealing, it is chal-
lenging for many patients to com-
ply with the routine of properly
using and maintaining a speech
appliance. Furthermore, families
may not have ready access to cen-
ters that provide prosthetic man-
agement.

Surgical intervention remains
the most common option for chil-
dren with VPI. Surgical approach-
es include palatal, palatopharyn-
geal and pharyngeal procedures.
The challenge of surgical inter-
vention for VPI is to facilitate VP
closure during speech without
compromising patency of the
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upper airway. The focus of this
paper is on surgical management
of VPI. Evaluation of VPI is dis-
cussed to the extent that it has an
impact on surgical recommenda-
tions and assessment of outcomes.

Perceptual speech assessment in
patients with cleft palate

Overall speech assessment

All patients with a history of cleft
palate should undergo perceptual
speech analysis at 2.5-3 years of
age, ideally by speech language
pathologist experienced in the
management of VPL® A standard-
ized inventory of the components
of speech production, i.e. vocal
quality, articulation, motor speech
and oral motor skills, and
velopharyngeal function (Tables
1,2), should be catalogued prior to

any intervention. Children with
speech disorders unrelated to VP
function and compensatory misar-
ticulations will predictably require
speech therapy after management
of the VPI in order to improve
their speech intelligibility.

Clinical assessment of velopha-
ryngeal function

Once VPI is diagnosed, systemat-
ic evaluation of the patient should
include history, directed physical
examination and instrumental
assessment of VP function.
Parents may provide important
information about a child’s ability
to communicate in the non-clini-
cal setting. This history can be
particularly helpful in determining
need for intervention in patients
who may be able to achieve VP
closure in isolated words or brief
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phrases, but not in connected
speech. History of ability to play
wind instruments is important for
some patients.’

Providers should ask all
patients (families) about airway
status and sleep symptoms.

Symptoms of daytime or night-
time airway obstruction should
prompt further evaluation and
treatment. Consideration should
be given to overnight sleep study
in patients who have a history
consistent with obstructive sleep
apnea or for those in whom the
severity of sleep symptoms is
unclear. Treatment of obstructive
symptoms may include a trial of
nasal steroid sprays, systemic
management of allergic rhinitis, or
adenotonsillectomy. It is impor-
tant for the patient and family to
understand  that  successful
management of obstructive symp-

Table 1
Overview of speech assessment
None (normal) Minimal Mild Moderate Severe

Articulation Age appropriate Single error or error | Two to three errors | Four to five errors or | Greater than five
patterns or error patterns error patterns errors or error
patterns
Oral motor Normal tongue and |Minimal tongue or |Mild tongue or lip | Moderate tongue or |Severe tongue or lip
lip strength lip weakness with | weakness with mild |lip weakness with | weakness with
minimal distortions |distortions moderate distortions |severe distortions

. Normal speech Minimally impaired |Mildly impaired Moderately Severely impaired

Motor sequencing L R R . - L
coordination speech coordination |speech coordination |impaired speech speech coordination
coordination
Speech Age appropriate Repetition not Repetition infre- Repetition frequent- | Unintelligible with
intelligibility required quently required ly required repetition
Table 2
Description of velopharyngeal function

Speech symptoms |None Minimal Mild Moderate Severe
Hypernasality Normal oronasal Assimilation hyper- |Mildly hypernasal; |Moderately hyper- |Severely hypernasal;

resonance

nasality

more apparent on
high vowels

nasal; present in mid
and high vowels in
spontaneous speech

Low vowels; often
accompanied by
weak pressure con-
sonants

Nasal air emission |No audible or Auscultatory NAE | Occasionally audi- |Audible NAE Unobstructed NAE
(NAE) auscultatory NAE ble NAE
Speech volume Normal Minimally impaired |Mildy impaired Impaired Low speech volume
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Table 3
VPI related symptoms

Hoarseness

Reduced vocal volume

Facial grimacing

Compensatory misarticulations

Hyponasality

Cul de sac resonance

toms may exacerbate the VPI. VP
function should be reassessed
after intervention for obstructive
symptoms.

The speech pathologist pro-
vides a detailed description of the
VPI symptoms. This description is
based on perceptual speech analy-
sis with the unaided and aided ear;
in addition to listening to the
child’s speech, the speech pathol-
ogist uses a listening tube to aus-
cultate nasal air emissions or tur-
bulence that may not be audible to
the unaided ear.

The speech pathologist uses a
standardized rating system to
describe the components of VPI,
oral nasal resonance and nasal air
emissions (Table 2). Other VPI
related symptoms are also cata-
logued (Table 3). An overall VPI
severity rating is assigned using
the criteria in Table 4. It is impor-
tant to document the presence of
compensatory misarticulations
pre-operatively because the per-
sistence of compensatory misar-

ticulations postoperatively may
impart the erroneous perception of
persistent VPL

Understanding that the descrip-
tion of the perceptual manifesta-
tion of VPI is subjective, a stan-
dardized reporting system is
important for: 1) facilitating com-
munication amongst team mem-
bers; 2) allowing for comparison
of interval assessments for any
particular patient, and 3) assessing
overall outcomes for any particu-
lar center. The specifics of this
protocol are less important than
the standard application of a uni-
form, reproducible, reporting sys-
tem to all patients.

In addition to the baseline per-
ceptual speech assessment, we
recommend repeat perceptual
speech assessment with the stan-
dardized protocol 3 months post-
operatively and annually there-
after. In addition to the description
of VPI described above, the
speech language pathologists at
our center use the Structured
Photographic Articulation Test
(SPAT-DII), a standardized inven-
tory of sounds in the English lan-
guage in the initial, medial and
final positions of a word. This
information is used to elicit a rep-
resentative speech sample during

instrumental  assessment  of
velopharyngeal function. The
Table 4

Protocol for rating VPI severity
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Pittsburgh Weighted Speech Scale
for Velopharyngeal Insufficiency
is commonly used by several cen-
ters. This scale applies a value to
the VPI symptoms described
above and assigns a numerical
score to each symptom. A summa-
ry score is generated. It is impor-
tant to select an appropriate test
for the population and implement
its use uniformly pre- and postop-
eratively, understanding that not
all children will be able to com-
plete the task.

Recording the child’s speech at
the time of evaluations can be
helpful. Comparison of pre- and
postoperative speech samples can
be useful for the professionals
involved in the child’s care, and to
demonstrate changes to the
parents.

Physical examination should
include a complete head and neck
examination with attention to oto-
scopic and intraoral findings.
Assessment of middle ear status
and hearing is important in all
patients with oral clefting, particu-
larly those with compromised
speech. Intraoral examination will
often provide insight into the sta-
tus of levator veli palatini muscu-
lature, dentition, presence of
palatal fistulae, oropharyngeal
depth, tonsil size, and tongue
mobility.

VPI severity Speech Speech volume Nasal air emissions | Resonance Facial Grimace
intelligibility

None Normal Normal None Normal None

Minimal Minimal Auscultatory Minimal None
hypernasality

Mild Mild Mildy impaired Occasionally Mild hypernasality |None or nasal

audible

Moderate Moderate Impaired Audible Moderate Nasal
hypernasality

Severe Severe Low Unobstructed Severe hypernasality | Facial
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Figure 1

Algorithm for instrumental assessment and surgical manage-

ment of patients with VPI used

in the Childhood

Communication Center and Craniofacial Center at Children’s
Hospital and Regional Medical Center, Seattle, Washington,

USA.

Instrumental assessment of VP
function

Once the speech pathologist con-
firms the presence of VPI based
upon perceptual speech assess-
ment, we recommend instrumen-
tal assessment to describe the
degree and pattern of VP closure.
In general, children three years of
age and over are able to cooperate
with these examinations. The most
commonly used types of instru-
mental assessment of VP function
are nasendoscopy (NE) and multi-
planar videofluoroscopy (MVF)
during  speech  production.

However, the role of each assess-
ment is not standardized across
centers.'""

The main goals of instrumental
assessment of VP function are:
1) to verify the presence of VPI;
2) to ascertain status of the LVP
musculature; and 3) to semi-quan-
titatively describe degree of lateral
wall and palatal motion. Other
information provided by these
examinations includes: presence
of Passavant’s ridge, aberrant
pulsations, adenoid size, and
abnormal motor speech patterns,
such as timing abnormalities and
tongue-backing. At our center, the
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Figure 2

Nasendoscopic view of the velopharynx. The arrow indicates
the “dorsal groove” on the nasal surface of the palate that
supports sagittal orientation of the levator veli palatini muscu-
lature.

otolaryngologist performs NE
with the speech pathologist in
attendance and the speech pathol-
ogist performs the MVF in the
radiology suite.

We recommend NE for all
patients with VPI (Figure 1). This
examination allows the team to
verify the status of the LVP mus-
culature by noting the presence of
a notch or groove on the nasal sur-
face of the palate (Figure 2). This
finding indicates sagittal orienta-
tion of the LVP. The Golding-
Kushner scale is applied to the
endoscopic examination."

For those in whom the LVP sta-
tus is transverse or unclear, we
recommend MVF in addition to
the NE. At our institution the
MVF is performed in the anterior
posterior and lateral views. The
basal view is not performed
because of practical difficulties in
obtaining this projection. The
basal view may be the most com-
parable to the NE. A representa-
tive speech sample is determined
by the speech pathologist in
advance of the radiographic study.
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For example, if a child has fre-
quent nasal for non nasal substitu-
tions, the examiner will want to
avoid nasalized consonants during
the instrumental assessment. The
Golding-Kushner scale is applied
to the MVF; the speech patholo-
gist rates lateral wall motion on
review of the anterior-posterior
projection and palatal motion on
the lateral projection. The lateral
view also demonstrates the
cephalocaudal level of attempted
palatal closure. This information
is not easily attainable on NE. The
MVF can also demonstrate abnor-
mal speech behaviors such as
early release of VP closure as seen
in children with motor speech
issues and tongue backing in which
a patient moves the his tongue back
to passively elevate the palate.

It is important to understand the
differences in the information pro-
vided by the “bird’s eye” view of
the velopharyngeal mechanism on
NE versus the separated AP and
lateral views on MVFE. These tests
may be used in a complementary
fashion and the choice of tests
should be guided by the critical
information required for treatment
recommendations.” Centers have
varying criteria for the use of
these examinations."

In summary, we use NE to
determine the surgical approach.
For patients with sagittal orienta-
tion of the LVP, we recommend
Furlow palatoplasty while for
those with transverse orientation
of the LVP, we recommend
sphincter pharyngoplasty. The
information from NE and MVF is
used to help the surgeon plan the
size and position of the pharyngo-
plasty. These tests are only repeat-
ed if the patient has persistent
VPI, based on perceptual assess-
ment, at least 3 months after
surgery.

Other types of instrumental
assessment are designed to mea-
sure acoustic or aerodynamic
characteristics of the velopharynx.
Nasometry may be useful as
an adjunct to perceptual speech
assessment, particularly in mea-
suring degrees of improvement
post-operatively.'+'¢

Surgical options

Surgical options for management
of VPI can be generally divided
into palatal, palatopharyngeal or
pharyngeal procedures.

Palatal procedures are designed
to lengthen the palate and, in some
cases, reposition the LVP. These
procedures include intravelar
veloplasty, palatal pushback, and
double opposing z-plasty. We
favor the double opposing z-plasty
described by Furlow (FP) because
it incorporates repositioning of the
LVP with the lengthening benefit
of the z-plasty. It is appealing to
restore the physiological position
of the LVP in patients with VPI
and sagittal orientation of the
LVP."® Furthermore the FP is
associated with a negligible risk of
postoperative airway obstruc-
tion."”!

Pharyngeal flap, a palatopha-
ryngeal procedure, has long been
the “workhorse” procedure for
management of VPI. The pharyn-
geal flap utilizes a myomucosal
flap from the posterior pharyngeal
wall to the insert into the muscular
palate. Most surgeons use a supe-
riorly-based posterior pharyngeal
flap in an effort to position the
flap as superiorly as possible. This
procedure creates 2 lateral pharyn-
geal ports, requiring sufficient lat-
eral pharyngeal wall movement to
achieve closure with speech. The
width of the flap can be tailored to
the size of the VP gap.” While
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many authors describe great suc-
cess with this procedure,” we have
observed unreliable healing and
an increased risk of obstructive
sleep symptoms with posterior
pharyngeal flap. This observation
may be related to the fact that our
patients tend to have relatively
poor lateral pharyngeal wall
motion, and therefore would be
expected to require relatively large
pharyngeal flaps. Furthermore,
because the PPF creates two later-
al ports, it is challenging to man-
age persistent post operative VPI
with obturation. For these reasons,
we have nearly abandoned PPF in
the management of VPI at our
institution.

Pharyngoplasty procedures are
confined to the pharynx, and
include pharyngeal augmentation
and sphincter pharyngoplasty. We
have not had sustained speech
benefit with posterior pharyngeal
wall augmentation as described by
Gray.** Although Orticochea is
frequently credited with revitaliz-
ing the pharyngoplasty, most sur-
geons use a technique similar to
that described by Jackson.*?
Jackson described a modification
of the sphincter pharyngoplasty,
originally described by Hynes,” in
which the palatopharyngeus mus-
cle was used to create the sphinc-
ter in patients with an intact sec-
ondary palate. Sphincter pharyn-
goplasty is appealing because it is
easily modifiable, allowing the
surgeon to tailor the degree of
posterior pharyngeal wall aug-
mentation to a particular patient’s
needs.

In designing the sphincter
pharyngoplasty, two lateral supe-
riorly-based myomucosal flaps
are created. The flaps are typically
described as the palatopharyngeus
muscles, or the posterior tonsillar
pillars (PTP). The PTP is continu-
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ous with the caudal margin of the
soft palate. While use of the PTP
may be appropriate for patients
with large VP gaps requiring a
large sphincter, consistent use of
the PTP may predispose the
patient with small to moderate VP
gap to obstructive symptoms.

The surgeon may shift the posi-
tion of the flaps more medially,
sparing the posterior pillars, so
that the flaps are comprised of the
constrictor muscles.” A three to
five millimeter strip of mucosa is
then excised between the medial
limbs of the two flaps. Care
should be taken to excise mucosa
only so that projection into the
nasopharynx is optimized. The
position of the excised strip of
mucosa will determine the
cephalocaudal position of the
sphincter. Ideally the sphincter is
placed at the cephalocaudal level
of attempted palatal closure as
shown on the MVF. In general, the
mucosa is excised one to two mil-
limeters inferior to the caudal
margin of the adenoid pad to
accommodate mucosal sutures.
The superiorly based flaps are
then transposed 90 degrees and
secured to the edges created by the
mucosal excision. All mucosal
edges, including the donor sites
are closed with absorbable
sutures. Careful approximation of
the mucosal edges is important in
reliable healing and maintenance
of the sphincter (Figure 3).

Factors that affect the degree of
augmentation include the length
and width of the flaps, the degree
of overlap, the dimension of the
excised mucosal strip, and the
cephalocaudal position of the
sphincter. The same flexibility that
renders this procedure so useful
for patients with a wide range of
VP gaps, also makes it difficult to
generalize results reported by oth-
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Figure 3

Drawing of sphincter pharyngoplasty.

A. Oropharynx with soft palate retracted into nasopharynx.
Inferior aspect of adenoid pad is visible superiorly.
B. Posterior tonsillar pillars are retracted laterally. Outline of
mucosal incisions shown. C. Bilateral superiorly-based
myomucosal flaps elevated and transverse strip if mucosa
excised. D. Flaps transposed with closure of all mucosal inci-
sions. From Sie KCY, ef al.*® with permission.

ers.” Other techniques have been
described to create a muscular
sphincter.*

Some patients may require ton-
sillectomy for management of
chronic tonsillitis or obstructive
sleep symptoms. Tonsillectomy
can be performed under the same
anesthetic as the speech proce-
dure, if necessary, without com-
promising the speech outcome.* If
patients have severe obstructive
sleep apnea, we generally prefer
to perform tonsillectomy and ade-
noidectomy prior to speech
surgery. Sleep study 3 months
after adenotonsillectomy may be
recommended to document sleep
status before proceeding with
speech surgery. Perceptual speech
assessment is repeated three
months after adenotonsillectomy.
Ideally instrumental assessment is
deferred until the repeat perceptu-
al speech assessment.

Surgical outcomes

The main goals of surgical inter-
vention for VPI are elimination of
nasal air escape and restoration or
balanced oral —nasal resonance
during speech. One of the chal-
lenges of interpreting the literature
in this area is the often uncertain
indication for any particular pro-
cedure. Patient selection is likely
to affect outcomes. Presence of
syndrome, age at surgery, status of
clefting, nasopharyngeal dimen-
sions and other factors have been
hypothesized to affect outcomes
with speech surgery.

In addition to the selection cri-
teria used, the definition of suc-
cess must also be clearly stated.
Criteria for “success” have been
defined as no need for further
surgery, absence of hypernasality,
normalization of nasometry scores,
and improvement in VPI severity.
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At the Craniofacial Center in
Seattle, Washington, we took the
approach of deciding, a priori,
upon the selection criteria for each
of the two procedures performed
for management of  VPI
(Figure 2)." Furlow palatoplasty
was recommended for patients
with sagittal LVP and sphincter
pharyngoplasty for those with
transverse LVP. We assessed all
patients with a standardized clini-
cal protocol pre and postopera-
tively.

In reviewing our early experi-
ence with Furlow palatoplasty, we
had a 64% overall rate of improve-
ment of VPI severity. However,
the overall rate of elimination of
VPI was 40%.* Although this
series included 48 patients, there
were not enough subjects to
achieve statistical significance.
We repeated the analysis several
years later after we had treated
150 patients. With the increased
statistical power afforded by the
larger sample size, multiple logis-
tic regression analysis including
age at surgery, gender, palate sta-
tus, and gap size showed that gap
size was the only significant pre-
dictor of resolution of VPI
(Figure 4). Syndrome diagnosis
did not achieve significance.
However, this may have been an
issue of inadequate power.”” These
results are similar to some recent
reports by others.*

We are currently reviewing our
speech outcomes with sphincter
pharyngoplasty over the past 15
years. An early assessment of out-
comes after sphincter pharyngo-
plasty at our center showed 63%
resolution of VPI postoperatively.

Thirteen  percent developed
hyponasality; these patients all
had small VP gaps on

nasendoscopy preoperatively. This
observation led us to modify the
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Outcomes after Furlow palatoplasty as a function of preopera-
tive VP gap size as determined by NE. From Perkins JA, et al.*®

with permission.

design of the lateral flaps in
sphincter pharyngoplasty, particu-
larly in the patients with small VP
gaps.” Others have shown success
rates in excess of 80% with
sphincter pharyngoplasty when
measuring need for surgical revi-
sion,'** and elimination of VPL*

Complications of  speech
surgery include bleeding, infec-
tion, persistent VPI or obstructive
sleep symptoms. We also consider
hyponasality as a complication of
surgery since it is easily perceived
as abnormal. Fistula may be a
complication of palatal proce-
dures, though the fistula rate for
Furlow palatoplasty in the man-
agement of cleft related VPI is less
than 5%.%%

There is a measurable rate of
persistent VPI after Furlow palato-
plasty.??'* This may be related to
patient selection factors or per-
haps surgical technique. In these
patients we recommend repeat
perceptual and instrumental
assessment. Sphincter pharyngo-

plasty is offered as the surgical
option. Persistent VPI after
sphincter pharyngoplasty is likely
related to inadequate augmenta-
tion of an inferiorly placed sphinc-
ter.* In these cases the sphincter
can be augmented or repositioned
more superiorly.

Airway compromise after
speech surgery is often manifest
as obstructive sleep symptoms.
Obstructive sleep symptoms are
uncommon after revision palato-
plasty for management of VPL"
13 However, there is considerable
controversy regarding the relative
rates of obstruction after pharyn-
geal flap and sphincter pharyngo-
plasty.”*™*#  Factors including
patient selection criteria, surgical
technique and definition of
obstructive sleep symptoms may
contribute to the disparate find-
ings. Patients who develop
obstructive sleep symptoms after
sphincter pharyngoplasty are can-
didates for release of the sphinc-
ter. In general this results in
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improvement of the sleep symp-
toms without compromising the
speech benefit.

Each surgical approach has its
strengths and limitations. Surgeon
experience certainly contributes to
outcomes, though the impact of
experience is difficult to measure.
Clarity in patient selection criteria
and definition of outcomes will
help us compare outcome reports.
Larger sample sizes will be criti-
cal in drawing valid conclusions
from clinical studies.” It is impor-
tant for surgeons to understand the
various approaches and their
applications. Only then can we
generate a reasonable approach to
patient selection and surgical
design.

Surgical decision making

All patients and families are coun-
seled about nonsurgical and surgi-
cal treatment options for VPIL. The
surgical recommendations are
made based upon the instrumental
assessment. Families are allowed
to choose between nonsurgical
and surgical management.

Twelve years ago, the surgeons
performing speech surgery at our
center agreed to recommend a
palatal lengthening procedure,
specifically Furlow palatoplasty,
for patients with VPI and endo-
scopic evidence of sagittal orien-
tation of the LVP. LVP position is
often ascertained on intraoral
examination. These patients
undergo nasendoscopy for confir-
mation of the LVP position and
estimation of gap size.

For patients with transverse ori-
entation of the LVP, we recom-
mend sphincter pharyngoplasty.
The operating surgeon uses the
information provided by instru-
mental assessments of VP func-
tion to determine size and position
of the sphincter.
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Modified treatment algorithm based upon LVP position and gap size

On occasion, extensive scarring
of the previously repaired cleft
palate may obscure the typical
findings of sagitally oriented LVP.
In these situations, we recommend
that MVF be performed in addi-
tion to NE. The palate can be
explored at the time of surgery to
determine the position of the LVP.
Specifically the transverse inci-
sion at the junction of the bony
and muscular palate required for
the oral z-plasty can be made. If
the patient has sagittal orientation
of the LVP the abnormal insertion
of the LVP onto the caudal margin
of the palate will be discernable.
In this case, the surgeon proceeds
with Furlow palatoplasty. If there
is no apparent muscle, then the
incision is repaired and the sur-

geon proceeds with sphincter
pharyngoplasty.

Based on the analysis of
148 patients who had Furlow
palatoplasty at our center, we
found that those patients with large
VP gap size, as determined by NE,
were much less likely to have
resolution of VPI (Figure 4).
Therefore we are modifying the
original treatment algorithm. For
patients with VPI, sagittal LVP
and large gap on NE, we offer
concomitant Furlow palatoplasty
and sphincter pharyngoplasty
(Figure 5). The flaps for the
Furlow palatoplasty are created
first, exposing the nasopharynx.
Then the sphincter pharyngoplasty
is performed. The palatal flaps are
then closed.
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Conclusions

Velopharyngeal closure during
speech is the main indication for
repair of cleft palate. Therefore it
is important for teams providing
care to children with cleft palate to
develop an expertise and interest
in diagnosis and management of
VPI. Assessment and management
of speech and velopharyngeal
function in this patient population
requires a  multidisciplinary
approach. Speech language pathol-
ogists, otolaryngologists, plastic
surgeons, and dentists all have roles
in managing these patients.

The approach described above
is the one we use in the Childhood
Communication Center and the
Craniofacial Center at Children’s
Hospital and Regional Medical
Center in Seattle, Washington,
USA. Each center must establish
its own protocol. Systematic
patient evaluation and selection
should allow us to analyze the
results of any given approach.
Ongoing assessment of outcomes
will help teams to establish or
modify treatment protocols.

Ideally, providers will be able
to come together and agree upon
reporting standards for perceptual
and instrumental speech analyses
so that results from different cen-
ters can be generalized. This
would also allow us to perform
multicenter trials and give us the
statistical power to address the
many questions that remain un-
answered.
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