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Abstract. Cleft palate speech and velopharyngeal dysfunction: the approach of the speech therapist. Cleft palate and
velopharyngeal dysfunction cause communication disorders in many different ways (articulation, resonance, voice and
language). These problems are mainly present in childhood but remain a matter of concern for many years. Speech and
language pathologists are involved in speech and language assessment and speech therapy procedures.

This article gives an overview of the standard procedures of the speech pathologist in a cleft palate team and discusses
the relationship between the team and private practices or school teams, as well as the practical aspects relating to re-
imbursement by the National Institute of Health and Invalidity (RIZIV).

1. Introduction

The treatment of Cleft Palate
Speech (CPS), and Velopharyn-
geal Dysfunction (VPD), which
are not necessarily related, is
based on a very long tradition.
Inspired by the results of team-
work elsewhere in Europe and the
world, the first cleft palate teams
in Belgium were founded about
25 years ago. In the meantime, a
lot has changed in favour of the
patients and their families. Speech
and language therapists are
involved from the beginning, and
they participate in the assessment
as well as therapy procedures and
decisions.

Patients consulting these teams
have a wide variety of syndromes
and disorders that will not be dis-
cussed in the scope of this article.
Yet it is necessary to focus on the
concept of “velopharyngeal dys-
function”, which conceals a wide
variety of speech disorders.' In
accordance with the taxonomy of
Trost-Cardamone,> the term
“velopharyngeal inadequacy” can

be used as a general term for all
types of velopharyngeal dysfunc-
tion. “Velopharyngeal insufficien-
cy” relates to anatomical and
structural defects and “velopha-
ryngeal incompetence” refers to
neuromotor or physiological dis-
orders. Finally, “velopharyngeal
mislearning” is the term used to
refer to the faulty learning of artic-
ulation patterns. This aetiological
classification shows the wide vari-
ety of origins for this kind of prob-
lem, but remains slightly compli-
cated and confusing in clinical
practice. A number of authors®*
have therefore proposed the use of
velopharyngeal dysfunction
(VPD) as the generic term.

CPS and VPD may have an
important impact on speech devel-
opment and the development of
compensatory mechanisms in
articulation. Assessment proce-
dures include all aspects of speech
production (voice, articulation,
resonance and prosody). This
implies adapted procedures in
diagnosis and rehabilitation. This
article presents a state-of-the-art

description of assessment and
therapy procedures for CP and
VPD in Belgium. It should be
emphasised that all diagnostic
findings and therapy proposals are
discussed with the other team
members.

2. Assessment of communica-
tion disorders

Listener judgement remains the
most important way to evaluate
speech and communication for
most clinicians. It is the main tool
used to determine whether some-
one needs a more refined assess-
ment or not. If no abnormality is
found with a perceptual evalua-
tion, then it does not matter what
the instrumental procedures show.
It is only when perceptual evalua-
tion shows abnormality that treat-
ment is initiated.’

Table 1 presents an overview of
the most relevant assessment pro-
cedures as they are used nowadays
in CP teams in Belgium. Four
categories of tests may be neces-
sary, depending on the type and
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severity of the disorder. It should
be stressed that not all procedures
are necessary for every patient.
Language development and voice
will often be normal because they
are not primarily related to CP or
VD, but difficulties in those areas
can appear as secondary prob-
lems.

With respect to instrumental
methods, most CP teams use more
sophisticated methods like nasom-
etry, for which normative data
have also been developed in recent
years.*!?

The use of a multiparameter
index is proven to be useful in
voice research as shown by the
Dysphonia Severity Index (DSI)"
and Voice Range Profile Index
(VRPI)" for children (VRPIc). A
lot of investigations have used the
DSI and VPRI indices to measure
the effects of a specific therapy
approach or to evaluate the effects
of different surgical techniques. In
resonance however, few studies
have succesfully demonstrated the
use of a multiparameter index that
enables the overall quantification
of the degree of hypernasality.
Moreover, most studies presented
an index without the aggregation
of two or more distinct “reso-
nance” measures into an overall
summery measure. Stepwise
logistic regression was used to
determine the most optimal index.
The Nasality Severity Index
(NSI)"* consists of a specific
weighted combination of the
nasalance scores of the sound/a/,
the oronasal and oral text (%), the
results of the Glatzell test /a/
(grades) and the Maximum
Duration Time (MTD). The NSI is
therefore by construction a combi-
nation of objective acoustic and
aerodynamic performances. Its
continuous characteristic allows
the assessment of the degree of
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Table 1

Assessment Procedures for CLP patients

Non-speech skills

Orofacial examination
Oral motor function
Mobility of lip and tongue
Diadochokinesis

MRS

Evaluation of feeding skills and swallowing

Speech

1. Parental information
e Interview
e Checklist

Intelligibility measurement
Articulation assessment
e Developmental problems

L

Perceptual evaluation (type and severity of resonance disorders)

e Compensatory articulation mechanisms

e Stimulability

5. Instrumental evaluation
e Mirror; see scope, listening tubes
e Nasometry"

Standard nasometric passages (SNAPtest)"”

6. Nasality Severity Index"

Voice
Perceptual evaluation (GRBAS)"

Aerodynamic and acoustic measurements

Language development
Language development scales

Language assessment (e.g. RTOS; TVK...)

hypernasality or normal nasality.
The NSI consists of a lineair com-
bination of four variables, where
each variable has a different
weight. The equation is:

NSI = -60.69 — (3.24 x % oral
text) — (13.39 x Glitzell value /a/)
+ (0.244 x MTD(s)) — (0.558 x %
/al) + (3.38 X % oronasal text).
NSI sensitivity is 88% and speci-
ficity is 95%. Daily clinical use of
the NSI has shown that the NSI is
an efficient and practical tool to
describe the presence of hyper-
nasality.

3. Treatment of
disorders

resonance

The treatment of CP and VPD
includes surgery and prosthetic
management as well as speech
therapy. Speech rehabilitation for
CP and VPD patients relies on old

traditions, convictions and prac-
tices. A quite detailed rehabilita-
tion programme can be found in
Morley’s Cleft Palate and Speech,
the first edition of which was pub-
lished in 1945 by Morley.” Most
of these practices have never been
questioned and evidence-based or
speech therapy outcome studies
are scarce. On the other hand,
there is a lot of clinical experience
and empirical data in the area of
therapy. For a long time, it was
accepted that non-speech tasks
like blowing and sucking were
excellent ways to stimulate the
velopharyngeal function and that
they had a positive impact on
speech. Unfortunately, many
patients and therapists found that
this was not the case. It is also
clear that not all patients are good
candidates for functional training.
Kummer and Lee'™ identified a
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Table 2
Candidates for speech therapy's"

x X X X X

structure.

Mild characteristics and stimulable child

Inconsistent characteristics or only occurring when the child is tired

The characteristic is due to faulty articulation and the child is stimulable

The characteristic is associated with oral-motor dysfunction

Surgical corrections have taken place, but the individual needs to learn the new

number of criteria for the selection
of appropriate candidates based on
research and experience (Table 2).

An important factor in the man-
agement of CP patients is the tim-
ing of the intervention of the vari-
ous disciplines involved. This tim-
ing is mainly determined by the
team management strategy and
intervention planning. Table 3
shows the timing of interventions
that are generally used for com-
municative functions.

The literature includes a vast
quantity of methods and exercises
for velopharyngeal dysfunction.
Almost none of them are evi-
dence-based, relying on clinical
intuition and experience. For prac-

tical reasons, the exercises here
are assigned to five groups.

Group 1 contains exercises that
strengthen muscular functions or
are intended to enhance neuro-
muscular control.

Group 2 includes voice exercis-
es that may affect velopharyngeal
function.

Group 3 includes all articulato-
Iy exercises.

Group 4 consists of the feed-
back devices.

Finally, group 5 deals with
prostheses and practical instru-
ments or tools that can be useful
for the compensation of VPD. For
a detailed description we refer to
the original publications. Table 4

Table 3
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provides a survey of the methods
and sources available. This
overview does not pretend to be
complete; it only represents the
wide range of speech therapy
approaches.

3.1. Exercises for muscular func-
tions or neuromuscular control

The activation of velopharyngeal
musculature is a direct mode of
therapeutic intervention. The goal
of this training is to improve the
power and endurance of the
velopharyngeal muscles” on the
one hand and oral stereognosis®
on the other.

Duffy® lists techniques such as
brushing, stroking, icing and elec-
tro-stimulation to improve oral
functioning, but according to him
these techniques had an almost
negligible effect. The same author
reported that speaking with the
head in supination facilitated
functioning. Dworkin* found that
a reduction of velopharyngeal

Timing and aspects of speech therapy interventions®

AGE ASPECT

THERAPY

0-3 Feeding

Early language development

Indirect therapy (guidelines and support for parents focusing on establishment of a feeding
programme)

Direct therapy in case of persisting feeding problems

Indirect therapy; recommendations for parents

Direct therapy in case of complications (additional hearing problems, developmental
retardation)

3-6 Speech Direct speech therapy
Language o Articulatory aspects (distortions, substitutions, compensatory mechanisms)
¢ Resonatory aspects: developing the right balance between oral and nasal resonance
Direct language therapy (if indicated)
Recommendations for schools
Temporary suspension of therapy may be necessary to avoid therapy aversion
7-12 Corrections dental position Oromyofunctional therapy
Speech, language Articulation training
Training of velopharyngeal dysfunction (see also Table 4)
>12 Secondary corrections Refining of speech and resonance

Compensations/corrections following surgery or orthodontic interventions
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reflex activity and velar hyper-
tonicity were successful in train-
ing with a palatal lift prosthesis (in
cases of neurogenic VPD).

The training of velopharyngeal
musculature by means of non-ver-
bal tasks (like blowing, sucking,
palatal exercises and massage) is
intended to bring about the neural
adaptation required for the
improved coordination of the
velopharyngeal function.
However, neural changes are task-
specific, which means that
velopharyngeal functioning in
non-verbal tasks is basically dif-
ferent from verbal tasks. Training
of the velopharyngeal function in
non-verbal tasks has no effect on
the velopharyngeal function dur-
ing verbal tasks.**' Some of these
exercises may be considered when
they are associated with speech
sound production.

3.2. Voice exercises

Voice exercises are often suggest-
ed as an approach for improving
resonance and resonance exercises
are often used to improve voice
disorders.

Boone and  McFarlane®
described the effect of voice
(changes in pitch and intensity) on
resonance. Increased intensity
results in less nasality. The author
does not explain this mechanism
further, but it is reasonable to
assume that it results from the
general improvement in muscle
tone. Glottal fry exercises have a
positive effect on cul-de-sac reso-
nance. Shprintzen and Bardach*
find that aspirated phonation can
be useful for the correction of
articulatory compensation mecha-
nisms. Other authors* recommend
resonance exercises to improve
voice function in general and
more specifically for the correc-

tion of hyponasality. The positive
effect of resonance on perceived
voice quality is generally accepted
in clinical practice. Pahn’s nasali-
sation exercises” also seem to
have a positive effect on reso-
nance.

3.3. Articulation exercises

Articulation training focuses on
the correction of compensatory
articulatory characteristics and the
training of adequate phonetic
placement. Boone and
McFarlane® describe in detail the
effect of tongue position on reso-
nance. Tongue protrusion and a
lower posterior tongue posture
reduce the nasal resonance of
open vowels. Most authors**~
emphasise powerful and precise
articulation as a condition for bet-
ter velopharyngeal control. A clas-
sic recommendation is also to
direct the airflow through the
mouth, using consonants such as
/sl, 17/, /fl en /v/. It can be helpful
to close the nostrils* during sound
production. These authors also
draw attention to the importance
of combining every exercise with
sound production. Intensive drill
(3-5 sessions/week) is recom-
mended. It is the experience of
every clinician that precise articu-
lation and a well-balanced
velopharyngeal function go hand
in hand.

3.4. Biofeedback training

One of the most important goals
of speech therapy is to develop
self-control. This is mainly based
on auditory feedback. The patient
is taught to discriminate between
nasal and non-nasal sounds in
their own speech and that of oth-
ers. Some tools may be helpful for
increasing auditory feedback, e.g.;
auscultation of the nostrils to
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detect nasal airflow more precise-
ly. Tactile feedback may be help-
ful to feel the vibration at the level
of the nostrils. Recent literature
often refers to visual feedback
during speech therapy by means
of a “scape scope” or mirror, but
quantification is only possible by
means of nasometry. The SNORS
(Super Nasal Oral Ratiometry
System) as described by Main et
al” can be used as indirect visual
feedback. SNORS measures dif-
ferences in airflow, while the
nasometer measures differences in
acoustics. Both SNORS and the
nasometer are very useful in
speech rehabilitation.

Direct biofeedback by means of
the fibre-optic observation of the
velopharyngeal structures during
sound production is a useful
technique in adults and even in
children.*® The therapist can
explain the activity of the struc-
tures on the monitor and the
patient can try to make adapta-
tions in this activity.

Biofeedback is a very powerful
way of developing patients’ real
potential. Ysunzo et al’' com-
pared the effect of classic articula-
tion training and the effect of
articulation training combined
with  nasopharyngoscopy in
17 patients with velopharyngeal
dysfunction. After 12 weeks of
training, the patients treated with
the combined approach had no
more compensatory articulation
mechanisms and the negative
movements of the pharyngeal
walls disappeared completely.
This was not the case for the
group with articulation training
only.

Palatography is mentioned by
Gibbon et al** This technique
allows a detailed observation of
linguo-palatal contacts during
speech.
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Table 4

Overview of treatment methods
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Survey of treatment methods for cleft palate speech and velopharyngeal dysfunction

Author Exercises of muscular functions or neuromuscular control Comment
Duffy* Brushing, stroking, icing, electrostimulation, vibration, ... Effect of physical manipulation on
speech function is negligible.
Bzoch* Improvement of the oral-sensory function, improvement of oral stereognosis.
Electrostimulation, tactile stimulation.
Dworkin* Reduction of pharyngeal reflex activity and hypertonicity (as a condition for
successful training with the palatal lift prosthesis).
Kuehn* Training of palatal weakness using CPAP (Continuous Positive Airway Pressure) Promising results in patients with
to train muscles using a positive air stream. traumatic brain injury.
Duffy* Speaking with head in supination Facilitating technique
Schprintzen and ~ “Blowing exercise”, possibly as introduction (orientation of the air stream), direct
Bardach* association with speech sounds is necessary (blowing + phonation). Non-speech tasks (palatal exercises,
Reduction of respiratory power* massage, blowing...) seem to be
ineffective. VP patterns are different and
carry-over is not proven. * Not useful.
Voice exercises
Boone and Decrease of nasal resonance with increase of intensity and decrease of pitch.
McFarlane” “Glottal fry”: appropriate technique for cul-de-sac resonance (open pharynx,

Several authors

increases resonatory cavity).
Several resonatory exercises for the training of voice quality in general or to
improve hyponasality.

Impact on voice quality is well known.

Articulation exercises

Boone and
McFarlane®
Stemple®
Dufty*
Andrews”’
Several authors
Shprintzen and

Tongue protrusion
Open vowels: lower tongue position
Increasing articulatory power

Articulation with increased mouth opening.
Training of oral air stream on fricatives /s/, /z/; /f/, /v/.
Unlearning of compensatory articulatory behaviour (replacing glottal attacks by

Improves oral resonance

Improves velopharyngeal functioning.

Reduction of nasality is not the main

Bardach* oral occlusives, replacing laryngeal fricatives and nasal distortions by goal,but it can be the consequence.
normal fricatives). Intensive therapy is necessary:
Phoneme specific nasality (e.g. on /s/, /z/): training of correct phonetic placement, 3 to 5 sessions/week.
initially with closed nostrils in order to control the air stream.
Powerful articulatory contacts are recommended.
Biofeedback
Shprintzen and Nasopharyngoscopy (endoscopy): allows direct observation of the velopharyngeal  In appropriate indications: effective and
Bardach* mechanism during speech production; is useful for patients with nasal emission or  short therapy. Therapy is interrupted if
Bzoch* nasal turbulence (mostly present in fricatives), or if variable or intermittent no improvement is found after three

Van Lierde et al.*®
Ysunzo et al.*!

Diverse authors

Fletcher and
Bishop*
Golding-Kushner®
Adams®

Main et al.®

Gibbon et al.?
Yamashita et al.*

velopharyngeal closure is present (proof of stimulability). This training implies
good cooperation from the patient.

Visual feedback: “see scape”, “scape scope”, mirror
Auditory feedback: stethoscope.

NASOMETER (before TONAR “The Oral Nasal Acoustic Ratio”) developed by
Bishop* as an assessment tool but also use as biofeedback device for patients with
resonatory problems.

SNORS (Supernasal Oral Ratiometry System): real-time display of oral and

nasal airflow!

EPG (Electropalatography): makes it possible to visualise linguo-palatal contacts.
MEFSTA (Multi Function Speech Training Aid): developed by Panasonic & Rion.
Provides instant feedback about tongue position, friction, occlusion, pitch, intensity,
nasal vibration and voice.

sessions. Bzoch reports good results
with nasendoscopy.

Several authors report that intensive
training is required.

The usefulness of the nasometer for
therapy is shown in several case studies
that are reported in the “Application
notes” for the nasometer, Model 6200.

Reports of positive effects
Effect on sound quality proven by
the authors.

Prostheses or other tools to improve intelligibility or VP function

Massengil et al.”

Isberg and
Henningson*
Lohmander-
Agerskov et al.*
Pinboroug-

Zimmerman et al.*

Bzoch*
Dufty*
Dworkin*

Dworkin*
Kuehn®*

“Palatal stimulator” (without further details)

Obturator
Is used to close oronasal fistulas that may be present both before and after surgery.

Palatal prosthesis: stimulating effect, the patient tries to compensate when

the prosthesis is progressively run down.

Authors also describe the stimulating effect of a “palatal lift” in patients

with neurogenic disorders

Nose clip (closing the nostrils can improve intelligibility)

Continuous Positive Airway Pressure (CPAP) improves the muscular strength of
the velopharyngeal sphincter against positive air stream.

Behavioural training only has limited
results.

Active therapy in contrast with palatal
lift (passive).
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3.5. Prostheses and other techni-
cal devices

In order to reduce severe hyper-
nasality, a palatal prosthesis can
be helpful. There are two kinds of
prosthesis: a palatal lift prosthesis
and an obturator.

A palatal lift prosthesis assists
in the upward movement of the
soft palate. It is an option for
patients with severe hypernasality,
low gag reflex and good dentition.
The device has to be developed in
collaboration with an experienced
orthodontist/prostodontist with
good technical facilities for
adjusting the prosthesis in accor-
dance with the recommendations
of the speech therapist. The use of
a palatal lift prosthesis requires
intensive training from the speech
therapist. For some patients, it can
result in a big step forward in
intelligibility.

Obturators cover palatonasal
fistulae, which are common in
children when the surgical proce-
dures have not yet been complet-
ed. The timing of closure of the
hard palate depends on the team’s
policy but, as long as fistulae are
present, they may contribute to
increased hypernasality. A tempo-
rary obturator can therefore be
used. A range of authors have
described the impact of obturators
on articulation.** They conclude
that there is a significant improve-
ment in nasal emission after the
introduction of this kind of pros-
thesis.

A Continuous Positive Airway
Pressure system (CPAP) can be
useful in the training of the
velopharyngeal function.*® This
system is generally wused in
patients with obstructive sleep
apnoea and prevents the collapse
of the upper respiratory airway.
The pressure results in a resistance

and can be used as power training
for the velopharyngeal muscles.
The training starts during the
speech therapy sessions but is
later combined with a home train-
ing programme.

Kuehn* recommends frequent
training for a period of eight
weeks, increasing training time
from 6 sessions of 10 minutes a
week to 24 minutes in the last
week. The resistance level is
increased from week 1 to week 8,
after which a speech drill pro-
gramme starts.

4. Reimbursement of speech
therapy by the Belgian National
Institute for health and invalidi-

ty

The National Institute for Health
and Invalidity recently changed
the reimbursement arrangements
for cleft palate patients. To date, a
period of two consecutive years of
speech therapy was possible. This
model was in conflict with the
treatment schemes of most cleft
palate teams that plan interven-
tions in different phases of life.
The period of speech and lan-
guage development (2-6 years) is
perceived to be the most impor-
tant, but surgical interventions or
dental corrections after the age of
six sometimes have considerable
effects on speech. A better spread
of speech therapy is therefore nec-
essary. The current proposal, that
is still under discussion, provides
for a limited number of 30 ses-
sions under the age of 3 (mainly to
assist in feeding problems and
counselling). Between the ages of
3 and 20 years, 8 periods of
75 sessions can be planned for
speech therapy. Specific grounds
must be given for each period.
Most children have a normal
school career and speech therapy
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is organised in collaboration
between the cleft palate team,
private speech therapists or reha-
bilitation centres for speech and
hearing.

5. Therapy outcome

Van Lierde et al.* evaluated the
outcome regarding speech intelli-
gibility, articulation, nasalance,
nasality and voice in adult cleft
palate patients. All subjects with a
complete unilateral or bilateral
cleft lip and palate consulted the
same craniofacial team, followed
an identical surgical protocol,
completed the surgical cleft palate
treatments and followed speech
therapy. Most of the patients had a
fairly satisfactory outcome with
normal speech intelligibility, but
three types of articulation errors
seemed to predominate (incorrect
production of the trill sound /r/
and the /s/ sound and devoicing).
More than one half of the subjects
demonstrated hypernasality. In
comparison with the non-cleft
normative data, statistically higher
nasalance values were obtained in
the cleft group. The subjects had a
dysphonia Severity Index that cor-
responds with a normal or slightly
impaired voice quality. No signifi-
cant differences regarding speech
outcome were found between sub-
jects with a unilateral or bilateral
cleft lip and palate.

Few outcome studies about the
treatment of velopharyngeal dys-
function have been reported.®
There are substantial methodolog-
ical problems in this very hetero-
geneous group. Despite this, the
evidence in the literature provides
a tentative indication that speech
therapy for CLP patients with
velopharyngeal competence or
borderline competence is effec-
tive. Intensive, structured and
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targeted treatment is indicated. It
is not clear to what extent feeding
and swallowing treatment have an
effect upon later speech and lan-
guage development.

6. Conclusion

The degree of overall speech intel-
ligibility is probably the most
important factor in determining
impairment and handicap in com-
munication. Restoring acceptable
intelligibility has been the main
goal of speech therapy for recent
generations of patients. We fully
agree with Kummer® that, “with
increased knowledge of the nature
of the velopharyngeal mechanism,
and with the advances in surgical
techniques and even therapy tech-
niques over the past few decades,
most individuals born with cleft
palate can expect to ultimately
attain normal speech with no evi-
dence of hypernasality”. Of
course this statement is not valid
in cases of severe comorbidity
(neurological pathology, mental
retardation, sensory defects).
Speech therapy is an essential
component of a multidisciplinary
treatment programme for cleft
palate patients and patients with
velopharyngeal dysfunction.
Structural defects need adequate
primary surgery first before
speech therapy can be successful.
Communication and interaction
with a cleft palate team are there-
fore essential. The timing of inter-
vention depends on age and phys-
ical-structural conditions and this
should match the timing proce-
dures for the other team members.
The speech therapist in the cleft
palate team is the link between the
other team members and the
speech therapy service of the
school or the private practitioner.
He is responsible for the timing of

the subsequent assessment and
therapy phases. He reports to, and
communicates with, both team
members and outdoor services.
Speech therapists are well repre-
sented in Belgian cleft palate
teams and play an essential role in
the management of communica-
tion problems relating to this
pathology.
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