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Abstract. SISL (ScreeningsInstrument Schisis Leuven): assessment of cleft palate speech, resonance and myofunction.
This paper presents an assessment protocol for the evaluation and description of speech, resonance and myofunctional
characteristics commonly associated with cleft palate and/or velopharyngeal dysfunction. The protocol is partly based
on the GOS.SP.ASS’98'? and adapted to Flemish. It focuses on the relevant aspects of cleft type speech necessary to
facilitate assessment, adequate diagnosis and management planning in a multi-disciplinary setting of cleft team care.

Introduction

The evaluation of speech produc-
tion associated with cleft palate
and velopharyngeal dysfunction is
the primary role of the speech and
language pathologist (SLP) of the
cleft lip and palate team. Speech
has been recognised as one of the
key outcomes of cleft surgery® and
of cleft team care.* In-depth
speech and resonance analysis is
therefore very important in cleft
lip and palate management. A
standardised protocol is advisable
to permit comparison between
individual patients and to gather
relevant information on therapeu-
tic progression and specific data
for research.’

Until recently, the centre had a
standardised way of assessing
patients: a separate speech and
resonance assessment, including
the cold mirror test and nasome-
try, together with a myofunctional
assessment, were all performed
and reported on different forms. A
need arose for a protocol that

would include and summarise all
these different aspects, conform to
other established protocols and
facilitate the interpretation of
speech outcomes between centres,
within languages and cross-
linguistically. Kuehn, Trost-
Cardamone, Sell, Henningsson,
Sweeney, and Whitehill intro-
duced a universal system of
describing and reporting clinical
speech outcomes in a standardised
manner irrespective of the particu-
lar language (Workshop on
Universal Reporting Parameters
for the Speech of Individuals with
Cleft Palate. Washington DC,
2004). They proposed five para-
meters that are truly universal and
that characterise the speech of
patients born with cleft palate
regardless of the language spoken
by the patient: hypernasality,
hyponasality, nasal emission
and/or turbulence, articulation
errors and voice/laryngeal disor-
der. These parameters had to be
included in an instrument for
Flemish-speaking patients with

cleft palate and velopharyngeal
dysfunction.

An assessment protocol is
proposed for the description of
speech, resonance and myofunc-
tional disorders in a clinical set-
ting: SISL (Screeningslnstrument
Schisis Leuven). This protocol
is partly based on the
GOS.SP.ASS’98.'% In the United
Kingdom, the GOS.SP.ASS’98
was selected as the optimal proto-
col and as the national procedure
for clinical speech assessment in
patients with cleft palate.>® The
SISL is adapted to Flemish. For
example, some items were added
specifically for the Flemish-
speaking population. There is a
phonetically balanced speech
sample, including a sentence sam-
ple and normative values for naso-
metric evaluation. The instrument
consists of a perceptual evaluation
of articulation characteristics,
resonance, nasal emission, nasal
turbulence, grimace, phonation
and intelligibility. It also includes
the cold mirror test, nasometry
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and a myofunctional examination.
Perceptual judgements are thus
combined and compared with
objective and semi-objective
methods. The instrument is
designed to indicate treatment
needs and the necessity for further
investigation. In cleft lip and
palate management, it facilitates
the process of systematic assess-
ment, diagnosis and conservative
or surgical treatment planning.’
Each section of the protocol is
described briefly below.

SISL.  (ScreeningsInstrument
Schisis Leuven)

Overview of medical history,
results and recommendations

Page 1 of SISL provides space for
the collection of the following
important data:

Personal data

Name, sex, date of birth, age,
school grade and date of assess-
ment. The cleft type can also be
indicated schematically on the
dedicated cleft type figure.

History and parent report

In this section there is room for
medical history data and relevant
information obtained from parents
or caregivers about the child’s
health, surgery, frequency/intensi-
ty/focus of therapy, progress at
school and concerns about speech
and language development, hear-
ing, resonance or feeding.

Summary

This section gives a short
overview of the results obtained
for articulation, spontaneous
speech, resonance and myofunc-
tion.

Recommendations

This section provides advice for
future management, as it involves

recommendations relating to
speech/resonance therapy as well
as suggesting further investigation
of certain aspects, such as reso-
nance, language, voice and/or
intelligence.

Articulation assessment

Patients with palatal clefts and/or
velopharyngeal dysfunction have
a higher risk of producing articu-
lation errors. These typical misar-
ticulations can be categorised
according to the ‘cleft-type’
speech characteristics (CTCs)."**¢
As Sell*stated: “These descriptors
all meaningfully convey the sound
of the speech error, in sharp con-
trast to a traditional framework of
substitution, distortion and omis-
sion”. The ‘cleft-type’ speech
characteristics are also grouped
into speech summary patterns
based on place of articulation i.e.
anterior, posterior, non-oral, and a
fourth category of passive errors
that is based on manner of articu-
lation*:

Anterior CTCs: imprecise
tongue-tip movements which
rarely affect intelligibility and are
likely to be related to arch form,
occlusion and/or dental irregulari-
ties.

Posterior CTCs: backing errors

Non-oral CTCs: these articula-
tions are non-oral, because they
occur below the level of the
velopharyngeal sphincter or are
produced through the nasal, as
opposed to the oral, cavity.

Passive CTCs: there is no active
audible articulatory error: passive
speech errors are mostly linked
with loss of intra-oral air pressure
due to velopharyngeal dysfunction
or the cleft condition. This diag-
nosis is confirmed if the articula-
tion of target consonants is facili-
tated by holding the patient’s
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nose. For example /b/ is produced
as /m/ in spontaneous speech.
With nose-holding the target
attempt is produced as /b/ with air
pressure.

Many of the speech behaviours
in the last three patterns are associ-
ated with velopharyngeal dysfunc-
tion and often affect speech intelli-
gibility in a negative way. The
CTCs characteristic for Flemish
are described briefly below.

Developmental errors are also
included on the form. It is impor-
tant that speech errors related to
normal speech and phonological
development are not confused
with those related to the cleft
palate. Developmental errors may
indicate a coexisting phonological
disorder.

Finally, the figure includes
intelligibility, providing a summa-
ry outcome measure of speech
performance.” Since describing
intelligibility is controversial, it is
not reported in isolation but
included in the overall summary,
in conjunction with the detailed
description of different speech
parameters.*®

Speech sample

As the perceptual aspects of
speech are evidently what really
matters to the patient and his
entourage, perceptual speech eval-
uation is recognised to be basic,’
of the utmost importance,* and
hence an important method for
investigating articulation disor-
ders in patients with cleft palate
and/or velopharyngeal dysfunc-
tion, and certainly when it is per-
formed by an experienced SLP.*’
The articulation assessment in
SISL is based on a picture-naming
test (SISL page 3), sentence repe-
tition (SISL page 4), rote speech,
counting and spontaneous speech.
Depending on age, target sounds
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are obtained after naming familiar
pictures and/or repeating sen-
tences. In the picture-naming test
and the sentence test, all the
different consonants of Flemish
are included in different word
positions (initial, medial, final).
Two simple picture books for both
words and sentences are added. As
each picture is named and/or each
sentence is repeated, the SLP can
record the inaccurate realisations
of the target sounds and can note
them in the figure with “cleft-
type” speech characteristics.
Systematic and good quality video
tape and/or audio tape recordings
of speech are recommended,
because they are an important pre-
requisite for reliable perceptual
assessments.*' In patients with
symptoms of persistent velopha-
ryngeal dysfunction, perceptual
speech assessment is coupled with
visualisation of the anatomy, and
function by means of nasendo-
scopy and videofluoroscopy.

“Cleft-type” speech characteris-
tics (CTCs) summary

SISL provides a speech summary
pattern based on the “cleft-type”
speech characteristics of the
patient. It is a detailed description
of the speech profile of an individ-
ual based on the articulation
assessment. When summarising
detail, the groupings or building
blocks are visible. This facilitates
the comparison of individual
progress, comparison within lan-
guages and between centres, and
cross-linguistic comparison.* If a
CTC is present, consonant pro-
duction is recorded in the boxes in
the figure together with the appro-
priate transcription(s) when there
is variability of production.
Anterior CTCs include inter-
dentalisation, dentalisation, later-
alisation and palatalisation:

Interdentalisation.  Alveolar
consonants are produced with
the tongue visible between the
front teeth.

Dentalisation. Alveolar conso-
nants are produced with the
tongue visible against the front
teeth.

Lateralisation. This involves a
secondary articulation of con-
sonants by allowing the air
stream to flow unilaterally or
bilaterally over one or both
sides of the tongue rather than
the centre of the tongue.
Falatalisation. This involves a
secondary articulation of con-
sonants in which the body of
the tongue is raised towards the
hard palate during the articula-
tion of the consonant.

Posterior CTCs include back-
ing to the velar or uvular place of
articulation:

Backing. This is the tendency
towards the backward displace-
ment of anterior sounds. It
refers to the backing of conso-
nants to a velar/uvular position,
e.g. /t/ = /K.

Non-oral CTCs group compen-
satory articulations, the nasal pro-
duction of fricatives, nasal pro-
duction of plosives and double
articulation.

Compensatory  articulation.
Compensatory articulation is a
distinctive category of errors in
articulatory position." These
erroneous sounds are thought to
shape the air stream below the
velopharyngeal valve and pos-
teriorly to the palatopharyngeal
muscle, and are therefore pro-
duced in a more posterior and
inferior position in the vocal
tract than normally.”? The most
common compensatory articu-
lations that can occur in
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Flemish-speaking patients with
cleft palate and/or velopharyn-
geal dysfunction are glottal
fricatives and plosives and pha-
ryngeal fricatives and plosives.
These compensatory articula-
tions are non-oral because they
occur below the level of the
velopharyngeal valve, and are
produced within the pharynx
and larynx.

Nasal production of fricatives.
This is perceived as nasal emis-
sion or nasal turbulence replac-
ing fricative targets.

Nasal production of plosives.
This is perceived as nasal con-
sonants /m, n/ replacing oral
plosives /b, d, p, t/. This is most
commonly associated with a
lack of intra-oral pressure.
Double articulation. This occurs
when there are two simultane-
ous articulations. In the Flemish
cleft palate population, the co-
articulation of oral with glottal
or pharyngeal sounds is com-
mon. It is also known as glottal
or pharyngeal reinforcement of
the oral sound.

Passive CTCs include passive
nasal realisations of fricatives and
plosives, the weakened production
of pressure consonants and absent
pressure consonants.

Passive nasal realisations of
fricatives and plosives. This
involves simultaneous airflow
through the nasal and oral cavi-
ty while producing fricative
and/or plosive targets.
Weakened production of pres-
sure consonants. A reduction in
intra-oral air pressure results in
oral consonants that sound
weak, as the air stream escapes
simultaneously into the nasal
cavity."”

Absent pressure consonants.
This indicates a speech pattern



74

with a very limited range of
pressure consonants and with
little, if any, evidence of active
compensatory cleft type speech
realisations, for example a
sound system consisting exclu-
sively of /m, n, 1, r, h/.

Developmental errors

This section (SISL page 2) is used
to note the most common phono-
logical, non-cleft speech errors:
cluster reduction, deletion of
undefined syllable, deletion of
final consonant, fronting, stop-
ping, gliding, assimilation,
devoicing and reduplication.
Intelligibility

Overall intelligibility is rated on a
four-point scale to account for
degrees of severity (SISL page 2).
The judgement is mainly based on
the speech sample of spontaneous
speech, counting and rote speech.

Grade 0 indicates normal intel-
ligibility.

Grade 1 indicates slightly
affected intelligibility that is dif-
ferent from other children’s
speech but not enough to cause
comment.

Grade 2 indicates moderately
affected intelligibility that is
different enough to provoke
comment but in which speech can
be understood when context-
related.

Grade 3 indicates severely
affected intelligibility; speech is
impossible to understand.®

Resonance

Nasal resonance reflects the sub-
jective relative proportion of reso-
nance in the oral and nasal cavity.
In the speech of children with cleft
palate, hypernasality is frequently
observed in association with
velopharyngeal dysfunction, cleft
palate and/or palatal fistulae.’

Hypernasal speech is caused by
the inadequate closure of the nasal
cavity by the velopharyngeal
sphincter, resulting in inappro-
priate resonance of sound in
the nasal cavity during the produc-
tion of vowels and voiced conso-
nants.

Hyponasal speech occurs when
there is a reduction of nasal reso-
nance by partial blockage of the
nasal cavity. Hyponasal resonance
is heard on the production of nasal
consonants /m n /. These conso-
nants are produced with less than
the normal amount of nasal reso-
nance.! Denasality occurs when
the nose is completely blocked,
thereby preventing resonance in
the nasal cavity.

Mixed nasality indicates the co-
occurrence of hyponasality and
hypernasality, which is caused by
simultaneous velopharyngeal dys-
function and nasal obstruction.

Speech sample

Perceptual judgements of reso-
nance are made about vowels,
voiced consonants and nasal con-
sonants during rote speech, count-
ing and spontaneous speech. The
Gutzmann /a/-/i/-test is also per-
formed." This test consists of gen-
tly holding and releasing the
patient’s nostrils during phonation
of /i/ and /a/. In patients with
hypernasality one can distinguish
a difference in timbre. If there is a
perceptual difference in tone, it
means that the patient’s speech is
hypernasal for vowels.
Additionally, a nasometric evalua-
tion is performed with the KAY
Nasometer II 6400 (Kay
Elemetrics), a micro-computer-
based device that quantifies the
extent of oral/nasal resonance dur-
ing articulation. The Nasometer is
known as an indirect, non-invasive
and objective assessment instru-
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ment that can quantify the results
of the perceptual judgements. It is
a complementary tool and cannot
replace perceptual assessments.
Nasalance scores are obtained
while the patient is phonating /a/,
fu/, /i/ and /m/. Patients who can
read well are asked to read three
standard passages: an oro-nasal
passage, an oral passage and a
nasal passage. The existing
normative nasalance scores of the
Flemish-speaking  population'
are included on the form (SISL
page 5). Differentiation in reso-
nance is made on the basis of type,
severity and consistency (SISL

page 4).

Hypernasality
Grading

Grade 0 indicates nasal resonance
within normal limits.

Grade 1 indicates slight hyper-
nasal resonance perceived for
vowels.

Grade 2 indicates moderate hyper-
nasal resonance perceived for
vowels and voiced consonants.
Grade 3 indicates marked hyper-
nasal resonance perceived for
vowels and voiced consonants and
replacement of /b, d/ by their nasal
equivalents /m, n/.

Quality

Hypernasality is also described in
terms of consistency or inconsis-
tency. When hypernasality occurs
with an observable pattern, for
example with the production of
several vowels and/or voiced con-
sonants, it i1s described as consis-
tent. If hypernasality occurs in an
intermittent pattern it would be
recorded as inconsistent. For
example, a difference may be
heard in careful single word pro-
duction compared with sponta-
neous connected speech.
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Hyponasality

Grading

Grade 0 indicates nasal resonance
within normal limits.

Grade 1 indicates slight hyponasal
resonance, nasal consonants are
slightly denasal.

Grade 2 indicates moderate
hyponasal resonance, nasal conso-
nants are partially blocked.

Grade 3 indicates marked
hyponasal resonance, nasal conso-
nants are completely blocked and
the nasal consonants /m n/ are per-
ceived as plosives /b d/.

Quality

Hyponasality is also described in
terms of consistency or inconsis-
tency. When hyponasality occurs
with each nasal consonant it is
described as consistent. If
hyponasality occurs in an inter-
mittent pattern it would be record-
ed as inconsistent. Again, the level
of speech complexity may also be
taken into account in the consis-
tency judgement.

When hyper- and hyponasality
occur simultaneously, a diagnosis
of mixed nasality is made.

Nasal emission and nasal turbu-
lence

Nasal emission is the perception
of either silent or audible airflow
through the nose during the
production of voiceless oral pres-
sure consonants (plosives and
fricatives). Nasal emission or
nasal escape and hypernasality
are not synonymous, although
they often coexist and are interre-
lated.

Nasal turbulence is described
as a function of intranasal resis-
tance to airflow (not of velopha-
ryngeal gap size).’ It is an intense
form of audible nasal emission
and perceived as a snorting sound.

Speech sample

In the SISL we assess nasal emis-
sion and turbulence by perceptual
judgements and the mirror test.
Perceptual judgements about
nasal emission and nasal turbu-
lence are made for vowels, high-
pressure consonant-vowel sylla-
bles, and the repetition of words
and word combinations.

At the same time a semi-objec-
tive mirror test is performed. A
cold mirror is held under each
nostril during speech production.
The amount of misting (condensa-
tion) on the mirror is judged and
circled for each production.
Separate measurements can be
made for both nostrils.

Nasal emission

Grading

Grade 0O indicates an absence of
nasal emission

Grade 1 indicates slight nasal
emission

Grade 2 indicates moderate nasal
emission

Grade 3 indicates marked nasal
emission

Quality

The nasal emission can be audible
or inaudible. The mirror test
detects inaudible nasal emission. It
can be consistent or inconsistent.
When nasal emission occurs with
an observable pattern, for example
with production of one or several
consonants, it is recorded as con-
sistent. If nasal emission accompa-
nies one consonant occasionally or
more consonants intermittently it
would be described as inconsistent.
When nasal emission replaces con-
sonants, this is a nasal fricative.

Nasal turbulence

Grading
Grade 0 indicates and absence of
nasal turbulence
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Grade 1 indicates slight nasal tur-
bulence

Grade 2 indicates moderate nasal
turbulence

Grade 3 indicates marked nasal
turbulence

Quality

Nasal turbulence may accompany
consonants or replace them as a
nasal fricative. It can be consistent
or inconsistent.

Facial grimace

Facial grimace is a speech-related
adaptive behaviour frequently
observed in speakers with nasal
emission. It is an unconscious
compensatory behaviour that
patients develop in an attempt to
correct speech symptoms and to
inhibit abnormal nasal airflow by
constricting the nostrils and some-
times other surrounding facial
musculature.” It may adversely
affect the communication process
through visual distraction.'

Speech sample

Facial grimacing can be observed
during any part of the speech sam-
ple, and is especially important in
spontaneous speech and conversa-
tion because it can be a distracting
factor for the listener. The grading
and quality can be recorded on
page 5 of the SISL.

Grading

Grade 0 indicates no grimace
Grade 1 indicates nasal flare
Grade 2 indicates nasal grimace
involving the nostrils and upper
lip

Grade 3 indicates facial grimace
that includes the mid face and
upper face

Quality

The grimace can be consistent or
inconsistent.
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General judgement by the speech
and language therapist

Myofunctional examination

This part of the assessment (SISL
page 6) becomes more important
when the child reaches the age of
eight. Lips and tongue are judged
in rest, during swallowing and
running speech. Special attention
is given to tongue thrust or other
myofunctional behaviours that can
have a negative influence on
speech production and dental
development. Furthermore,
breathing and body posture are
observed and parental information
about other deviant oral-myofunc-
tional behaviours (e.g.; thumb
sucking, lip biting) are reported.

Voice

Patients with cleft palate or
velopharyngeal dysfunction are at
risk for hoarseness, breathiness,
strained or strangled voice quality,
abnormal pitch and low speaking
volume. These phonatory disorders
are assumed to be compensatory
mechanisms for velopharyngeal
dysfunction. If phonatory disorders
are noticed during the assessment,
they can be recorded on page 6 of
the form. Further voice and ENT
investigation may be indicated.

Language development

Observation of normal, delayed or
disturbed language development
should be recorded on page 6 in
order to recommend in-depth
communication and language
assessment.

Oral examination by team mem-
bers (otorhinolaryngologist, max-
illofacial surgeon, plastic sur-
geon, orthodontist, paediatric
dentist)

The final section of the instrument
on page 7 consists of a thorough

anatomic and physiologic exami-
nation of oral and pharyngeal
structures by visual inspection. It
is usually performed by different
members of the cleft palate team
and gives relevant information for
completion of the speech assess-
ment. It may contribute to the
overall diagnosis and further treat-
ment and/or assessment planning.
The assessment ends with the
identification of possible aetiolog-
ical factors relevant for speech.

Summary

Speech disorders in patients with
cleft palate and/or velopharyngeal
dysfunction must be studied with-
in a multi-disciplinary and longi-
tudinal perspective, accompanied
by correct diagnosis, appropriate
clinical decisions, future manage-
ment planning and research. The
SISL, an instrument based on the
GOS.SP.ASS’98 and adapted to
Flemish, tries to achieve this goal
by providing a systematic and
comprehensive approach to the
evaluation of speech, resonance
and myofunction. The SISL con-
sists of 1) a perceptual assessment
of speech, 2) perceptual, semi-
objective and objective evaluation
of features related to velopharyn-
geal dysfunction, and 3) an exam-
ination and evaluation of oral and
velopharyngeal anatomy, all of
which are essential components of
the work-up of patients in cleft
team care.

Since there is increasing inter-
est in the coordination of proce-
dures for speech assessment in
patients with cleft palate and
velopharyngeal dysfunction, pri-
marily between centres, within
languages and across languages,
SISL could contribute to meeting
this need. In time, intra-rater and
inter-rater reliability and validity
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of the SISL should be evaluated
and there should be further refine-
ment of universal and uniform
reporting.
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