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Abstract

Background: the perceptual assessment of vel opharyngeal function during speech presents
some limitations due to its subjectivity. Aim: to propose a method for velopharyngeal
function rating based on hypernasality, nasal air emission and compensatory articulation
deficits scores. Conclusion: the proposed method shows several advantages in terms of
clinical and research documentation and for an adequate follow-up of therapeutic and
surgical outcomes.

Key Words: Velopharyngeal Insufficiency; Hypernasality; Nasal Emission; Craniofacial
Articulation Disorders.

Resumo

Tema: aavaliaco perceptivo-auditivadafungdo vel ofaringeaapresentalimitagBes em funcgéo
de sua subjetividade. Objetivo: propor um método de classificacdo baseado nos escores
atribuidos a hipernasalidade, emissdo de ar nasal edisturbiosarti cul atérios compensatorios.
Concluséo: o uso do método traz inimeras vantagens em termos de documentag&o clinica
e de pesquisa e para acompanhamento de resul tados terapéutico-cirdrgicos.
Palavras-Chave: InsuficiénciaV el ofaringea; Hipernasalidade; Emissdo Nasal; Transtornos
daArticulagdo Craniofacial.
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Introduction

Normal velopharyngeal function is achieved
by the synchronized movement of structures of
thevelopharyngeal mechanism —soft pal ate, lateral
and posterior pharyngeal walls - which play a
fundamental rolein the production of speech, since
itisresponsiblefor thedistribution of the expiratory
airflow and acoustic vibrations to the oral cavity,
during the production of oral sounds, and to the
nasal cavity, during the production of nasal sounds
(Camargo et al., 2001; Kummer, 2001). The
inadequacy of the vel opharyngeal mechanism may
affect the speech in different manners. The term
velopharyngeal dysfunction (VPD) isemployedto
indicate any alteration in the velopharyngeal
mechanism resulting from the lack of tissue for
achievement of proper velopharyngeal closure
(velopharyngeal insufficiency), lack of
neuromuscular competence in the movement of
velopharyngeal structures (velopharyngeal
incompetence), or even as a consequence of
velopharyngeal mislearningmaladaptative
velopharyngeal function, not related to physical
or neuromuscular problems (Johnset al ., 2003). The
most common speech symptoms of VPD are
hypernasality, nasal air emission (audible or not)
and compensatory articulation (Trindade and
Trindade Junior, 1996; Zuiani et al., 1998; Kummer,
2001; Yamashitaet al., 2002; Johns et al., 2003).

Hypernasality is one of the most remarkable
clinical manifestations of VPD and may be
described as a change indeviant vocal quality
resulting from an abnormal open communication
between nasal and oral cavities. It correspondsto
an excessive nasal resonance following of normally
non-nasal sounds. From a physiological point of
view, hypernasality results from the inability
inadequate closure of the velopharyngeal
mechanism to keep closed enough to avoidwhich
yields to nasal resonance of sounds that usually
are orally articulated resonated (Kummer, 2001;
Peterson-Falzone et al ., 2001).

Nasal air emission is also a characteristic of
VPD. It corresponds to the improper emission of
airflow through the nose during production of
pressure consonants. The nasal emission of air is
noticed during the production of plosive, fricative
and affricate pressure consonants and may vary
from non-audible emissionsto amore severeform
of audible emission, called nasal turbulence
(Kummer, 2001; Johns et al., 2003).

The lack of velopharyngeal closure further
leads to the development of compensatory
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articulations, which may be considered as
strategiesto compensate for theinability to create
pressurein the oral cavity. According to Trindade
and Trindade Junior (1996), from an aerodynamic
point of view, the primary effect of the failure in
thearticulation performance of thevel opharyngeal
structures is the development of a weak intraoral
air pressure during production of plosive, fricative
and affricate consonants, associated towith nasal
air emission. Thus, individual swith VPD frequently
replace orally articulated sounds by sounds
articulated at points behind the area of impairment,
in an often unconscious attempt to approximate
the acoustic output to anormal sound as much as
possible. The most frequent compensatory
articulations secondary to VPD are: glottal stop,
pharyngeal fricative, pharyngeal stop, velar
fricative, mid-dorsum palatal stop and posterior
nasal fricative (Kummer, 2001; Peterson-Falzone et
al., 2001).

Perceptual assessment of speech is the main
indicator of theclinical significanceof VPD related
symptoms; as such, it is an essential part in the
diagnosisof VPD, along with physical examination
and clinical history (Trindade and Trindade Junior,
1996; Kummer et al., 2003). By perceptually
evaluating of resonance and the presence or not
absence of nasal air emission and compensatory
articulation during speech, itispossibleto ratethe
velopharyngeal function. However, despiteitswell-
recognized importance, the perceptual assessment
presents some limitations due to its subjectivity. ,
including the need of multiple examiners for
validation of measurements and the difficulty to
achieve uniformity between examiners, even when
trained (Trindade and Trindade Junior, 1996). Thus,
in order to minimize the subjectivity of VPD
perceptual assessment and increase its
reproducibility, i.e. improve the agreement of
judgmentsfor asameexaminer at different moments
or between different examiners, a new method for
velopharyngeal function rating, based on scores,
isproposed.Thus, astructured protocol of clinical
judgement of velopharyngeal function based on
Sscores, is proposed.

Based on the protocol of speech perceptual
assessment evaluation used at the Laboratory of
Physiology (HRAC-USP), established according
to the protocol of Dalston (1983) adapted to the
Portuguese language (Trindade and Trindade
Junior, 1996), velopharyngeal function is scored
considering according to the following aspects of

Trindade et al.
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speech: hypernasality, nasal air emission and
compensatory articulation.

Resonance is assessed during a sample of
spontaneous speech and al so during repetition of
wordsand phrases. Asto hypernasality, resonance
is scored by using a 6-point scale, in which 1 =
absence of hypernasality (normal oro-nasal
resonance), 2 = mild hypernasality, 3 = mild to
moderate hypernasality, 4 = moderate
hypernasality, 5= moderateto severe hypernasality,
and 6 = severe hypernasality. Scores equal or
higher than 2 are considered clinically significant.

TABLE 1. Classification of velopharyngeal function according to hypernasality,
nasal air emission and compensatory articulation scores.

Hipernasalidade*

1
1

1

4-6

CaracterigticasdaFala

Funcéo
. o Velofaringea
o " Arti culagbes
Emissio Nesal Compensatlrias#
! adequad
1= uada
2 1 -
3 1-2
1 1-2 2 = margina
1 1-2
1-2
1-2 3 = inadequada

* 1 ausente; 2 leve; 3 leve paramoderada; 4 moderada; 5 moderada para grave;

6 grave.

# 1 ausente; 2 presente.

TABLE 2. Velopharyngeal function (VPF) scores in three cases followed at
the Laboratory of Physiology, assigned on the basis of scores of hypernasality
(H), nasal emission (NE) and presence of compensatory articulation (CA)
during speech. PRE represents the preoperative condition, and POST the
postoperative condition.

H EN ac | FvF
Condicéo
Pé Pos Pré | Pos Pré Pos | Pré  Pos

exemplo 1

Palatoplastia 2 1 2 1 1 1 2 1
exemplo 2

Faringoplastia 1 4 1 2 1 3 1
exemplo 3

Ortognética 3 1 4 1 1 1 3

Proposta de classificagéo da funcéo velofaringea na avaliagéo perceptivo-auditivadafala

Nasal air emission is scored according to the
amount of nasal air emission, as evidenced by
mirror fogging, during blowing, prolonged emission
of phonemes /i/,/ul, If], Is/ and /0/ and of words
and phrases with plosive and fricative phonemes,
ona6-point scale, inwhich 1 =absenceof nasal air
emission, 2 = mild nasal air emission, 3 = mild to
moderate nasal air emission, 4 = moderate nasal air
emission, 5=moderateto severenasal air emission,
and 6 = severe nasal air emission. Scores equal or
higher than 3 are considered clinically significant.

Compensatory articulation is scored on a 2-
point scale, in which 1 = absent, or 2 = present.

Based Depending on the combination of scores
observed forof hypernasality, nasal air emission
and presence or absence of compensatory
articulation, velopharyngeal functionisthen scored
in a 3-point scale, in which 1 = adequate
velopharyngeal function, 2 = borderline
velopharyngeal function, and 3 = inadequate
velopharyngeal function, as demonstrated shown
in Table 1. According to the proposed criteria, a
subject whose speech is scored as 1/1/1, meaning
that there is no hypernasality, no nasal emission
and no compensatory articulation, is diagnosed
as having an adequate velopharyngeal function,
scored as 1. Using the same rationale, a subject
with ascoreof 6/6/2, meaning severe hypernasality,
severe nasal emission and presence of
compensatory articulation isdiagnosed as having
an inadequate velopharyngeal function,
scored as 3.

For purposesof illustration, Ttable 2 illustrates
showsthree situations commonly observed at the
cleft clinic, which demonstrate the importance of
this method for velopharyngeal function scoring,
especially for the follow-up of surgical outcomes.
The first example presents data of a patient with
submucous cleft palate in need of primary
palatoplasty. Inthe pre-surgical speech perceptual
assessment, hypernasality was scored as mild (2),
nasal air emission as mild (2), and there were no
compensatory articulations (1). Based on the
pattern 2/2/1, velopharyngeal function was scored
as 2 (borderline) (2). The patient was submitted to
palatoplasty, and post-surgical assessment (5
months) revealed elimination of hypernasality (1)
and nasal air emission (1). Thus, after surgery, the
pattern 1/1/1 was observed, which correspondsto
adequatevelopharyngeal function (1). Analysisof
the scores assigned to this patient before and after
surgery clearly demonstrate the effectiveness of
palatoplasty for this patient, whoinitially presented
borderline velopharyngeal function. The second
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example refers to a patient with operated cleft lip
and palate, with VPD and in need of pharyngeal
flap surgery. In pre-surgical speech perceptual
assessment, the patient showed moderate
hypernasality (4), moderate nasal air emission (4)
and presence of compensatory articulation (2).
Based on the pattern 4/4/2, the patient was
classified as having inadequate velopharyngeal
function (3) in the pre-surgical period. The patient
was then submitted to superiorly based
pharyngeal flap surgery. The post-surgical
assessment (1 year and 6 months) reveal ed normal
oro-nasal resonance (1), absence of nasal air
emission (1) and absence of compensatory
articulations (1). In other words, after surgery, the
observed pattern was 1/1/1, and velopharyngeal
function was classified as adequate (1). Data
clearly show the resolution of velopharyngeal
inadequacy produced by the pharyngeal flap (from
3to1). Finally, thethird example presentsdataof a
patient with operated cleft lip and palate with
maxillary deficiency and in need of orthognathic
surgery. In the pre-surgical speech perceptual
assessment, the patient presented normal oro-
nasal resonance (1); absence of nasal air emission
(1) and absence of compensatory articulation (1).
Based on the pattern 1/1/1, the pre-surgical
velopharyngeal function was scored as 1
(adequate). The patient was then submitted to
orthognathic surgery involving maxillary
advancement in two segments with grafting,
bilateral turbinectomy and septoplasty. Post-
surgical assessment (5 months) demonstrated mild
to moderate hypernasality (3), moderate nasal air
emission (4) and absence of compensatory
articulations (1). According to the pattern 3/4/1,
velopharyngeal function at the post-surgical period
was scored as 3 (inadequate) (3). Analysis of the
scores clearly demonstrates the deterioration of
velopharyngeal function caused by orthognathic
surgery with maxillary advancement, from 1 to 3.

Conclusion

The classification of velopharyngeal
function by scores as proposed in the present
study has been routinely used in the clinical
practice of the Laboratory of Physiology at
HRAC-USP, i. ncorporated in aspeech report for
each patient. It In face of the usual descriptive
nature of perceptual evaluations, the use of a
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more structured protocol has proved shown to
be a useful tool in the diagnosis of
velopharyngeal dysfunction and for theamethod
that significantly contributes for a better
agreement among judges, facilitates
documentation of findings, particularly intheand
allows the follow-up of surgical and therapeutic
outcomes. An ongoing study at our |aboratory
aims at showing that the proposed protocol also
improves intra- and interjudge agreement. The
authors' experiencetodateisthat itisabeneficial
addition to the cleft clinic, besides the evident
applications in clinical research.
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