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Speech profile of patients undergoing
primary palatoplasty

Perfil da fala de pacientes submetidos a
palatoplastia primaria

ABSTRACT

Purpose: To characterize the profile and speech characteristics of patients undergoing primary palatoplasty
in a Brazilian university hospital, considering the time of intervention (early, before two years of age; late,
after two years of age). Methods: Participants were 97 patients of both genders with cleft palate and/or cleft
and lip palate, assigned to the Speech-language Pathology Department, who had been submitted to primary
palatoplasty and presented no prior history of speech-language therapy. Patients were divided into two groups:
early intervention group (EIG) — 43 patients undergoing primary palatoplasty before 2 years of age and late
intervention group (LIG) — 54 patients undergoing primary palatoplasty after 2 years of age. All patients underwent
speech-language pathology assessment. The following parameters were assessed: resonance classification,
presence of nasal turbulence, presence of weak intraoral air pressure, presence of audible nasal air emission,
speech understandability, and compensatory articulation disorder (CAD). Results: At statistical significance level
of 5% (p=<0.05), no significant difference was observed between the groups in the following parameters: resonance
classification (p=0.067); level of hypernasality (p=0.113), presence of nasal turbulence (p=0.179); presence of
weak intraoral air pressure (p=0.152); presence of nasal air emission (p=0.369), and speech understandability
(p=0.113). The groups differed with respect to presence of compensatory articulation disorders (p=0.020), with
the LIG presenting higher occurrence of altered phonemes. Conclusion: It was possible to assess the general
profile and speech characteristics of the study participants. Patients submitted to early primary palatoplasty
present better speech profile.

RESUMO

Objetivo: caracterizar o perfil e a fala de pacientes submetidos a palatoplastia primaria em um hospital escola
de Sao Paulo, levando-se em consideragao a idade do paciente no momento da cirurgia (precoce até os 2 anos de
idade e tardio apods 2 anos). Método: 97 individuos, de ambos os géneros, com diagnoéstico de fissura de palato
associada ou ndo a de labio, divididos em dois grupos: 1) grupo precoce (GP), composto por 43 individuos
operados até o segundo ano de vida; 2) grupo tardio (GT), composto por 54 individuos operados apods o
segundo ano. Os participantes foram submetidos a avalia¢@o clinica fonoaudioldgica. Os pardmetros avaliados
e considerados para o estudo foram: classificacdo da ressonancia, presenca de ronco nasal audivel, ocorréncia
de fraca pressdo intraoral, ocorréncia de emissao nasal, classificagdo da inteligibilidade de fala e presenga de
distarbios articulatorios compensatorios (DACs). Uma porcentagem randomicamente selecionada de participantes
(30%) foi reavaliada por mais duas fonoaudi6logas e a comparagdo entre os juizes indicou alta concordancia.
Resultados: (nivel de significancia de 5%): os grupos ndo se diferenciaram em relagdo a classificagdo da
ressonancia (p=0,067), grau de hipernasalidade (p=0,113), presenca de ronco nasal (p=0,179), ocorréncia de
fraca pressdo intraoral (p=0,152), ocorréncia de emissdo nasal (p=0,369) e classificacdo da inteligibilidade de
fala (p=0,113). Emrelagdo a presenca de DACs, os grupos se diferenciaram (p=0,020), com maior ocorréncia de
fonemas alterados no GT. Conclusio: foi possivel caracterizar o perfil geral e de fala dos pacientes submetidos
a palatoplastia primaria do referido hospital escola. Concluiu-se que a realizagdo da cirurgia precocemente traz
melhores resultados em relagao a fala.
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INTRODUCTION

Cleft lip and palate is the most common congenital anomaly
in the human race. It may occur in isolation or associated with
other complex malformations, bringing aesthetic and functional
consequences which require lifelong rehabilitation?. It is the
most frequently treated congenital anomaly in craniofacial
surgery centers, with incidence of 1:600 live births®. Several
anatomical and functional changes are observed as a consequence
of cleft lip and palate, causing alterations in midface growth,
hearing, and velopharyngeal sphincter function, with the latter
interfering directly with the functions of sucking, swallowing,
and speaking®.

One of the main objectives of cleft palate repair is to establish
adequate velopharyngeal function, so that communication
development can occur as most appropriately as possible.
The chances of adequate speech development decrease
significantly when late repair occurs®?. A previous study®
reported statistically significant difference between early and late
operated individuals with respect to presence of phonological
processes, with these processes appearing less frequently in the
group that underwent early surgery.

Failure in velopharyngeal closure, either due to the presence of
cleft or velopharyngeal dysfunction, with respect to speech-related
aspects, results in loss of part of the airway to the nasal cavity,
leading to the appearance of symptoms that may directly or
indirectly impair speech understandability®. Hypernasality,
audible nasal air emission, and weak intraoral air pressure are
considered direct or primary consequences of velopharyngeal
closure failure®®, whereas compensatory articulation disorders
(CAD) - strategies used by individuals with the objective of
compensating in other points of the vocal tract the inability to
impose pressure to the oral cavity - are defined as indirect or
secondary consequences®®.

During adequate functioning of the velopharyngeal
mechanism, it is necessary that the soft palate and the posterior
and lateral walls of the pharynx perform a wide and synchronized
movement, allowing contact between these structures and
ensuring total separation between the oral and nasal cavities
during the production of oral sounds?®. Inadequacy of this
function causes infants with cleft lip and palate, even in the first
attempts of vocalization in the second and third months of life,
to produce sounds differently compared with infants without
cleft. At 6 months of age, infants begin to produce their first
anterior consonants and, in the case of children with cleft, there
may be difficulties in performing this task, leading to glottal or
pharyngeal articulations!'?.

The first year of a child is of fundamental importance for
the acquisition of speech and language'?. The specific scientific
literature clearly reports that surgical repair of the cleft palate
should be performed early, before two years of age®%!V, especially
when considering speech®!?. The surgical treatment aims to
provide adequate velopharyngeal function, which is essential in
early childhood®. To this end, different palatoplasty techniques
have been developed over time aiming to achieve adequate

palate length, in order to allow velopharyngeal closure. Another
aspect addressed is the reorientation of the muscle fibers of the
palate, creating a muscle strap that will allow better mobility
of the soft palate®.

Nevertheless, despite the progress made in this area, it is still
difficult to predict the efficiency of muscle function for speech
after palatoplasty>!¥. Although there is recognized effort to
establish satisfactory velopharyngeal function, a study using
magnetic resonance imaging and computerized reconstruction
showed that up to 35% of individuals with cleft palate may
remain with velopharyngeal insufficiency after surgery!?.
This insufficiency may be due to inadequate dissection of the
palatine musculature, insufficient length of the palate, or anatomical
changes of the pharynx posterior wall'®. Another study showed
that approximately 30% of patients might remain with changes
in articulation and speech resonance'¥ after palatoplasty.

In Brazil, as in other developing countries, it is not always
possible to follow the stages of cleft lip and palate treatment
advocated and conducted by most international and reference
national centers, because as previously mentioned, due to
socioeconomic and cultural factors, parents seek treatment when
the child is already at an older age, past the period of language
acquisition, often in adult age®!>19),

Speech alterations associated with velopharyngeal dysfunction
would be identified through clinical speech assessment performed
by speech-language pathologists and by instrumental evaluation
of'the velopharyngeal function. The results of these evaluations
allow determination of better treatment and prognosis to the
case!'”.

Perceptual clinical evaluation of speech is considered the
main indicator of velopharyngeal dysfunction, and it is an
essential part of clinical diagnostics'®. Although subjectively,
this assessment allows identification of changes, measurement
of severity, and evaluation of effectiveness of the treatments
performed®!?). Over time, studies"” have been concerned with
improving auditory-perceptual assessment in order to make it
less susceptible to errors arising from its subjectivity. Thus,
adoption of criteria of scores to represent the speech-language
pathologist’s judgment is suggested. Among the different scales
developed to measure resonance and other characteristics of
speech, the most popular is the scale with equal intervals,
in which the rater assigns a score to the aspect analyzed in a
linear scale, where the smallest number indicates absence of
alterations and the highest one denotes the maximum degree
of change. Therefore, on a six-point scale in the assessment of
hypernasality, a score of one indicates absence of hypernasality
and a score of six shows its most severe degree®”.

Two domestic studies®?" verified a relation between speech
alterations and time of palatoplasty, both considering the best time
for surgery until 18 months of age. Palandi and Guedes (2011)©
concluded that individuals who underwent late intervention
showed statistically significant difference regarding the presence
of some phonological processes, and considered that the age
at which palatoplasty is performed is an intervening factor for
the speech of individuals with cleft palate. The results reported
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by Mituuti et al. (2010)@? indicate that few individuals present
speech changes after cleft repair (ranging from a minimum of
8%, with poor intraoral air pressure, to a maximum of 26%,
with CADs).

In view of the presented information, the objective of this
study is to characterize the profile and speech characteristics of
patients undergoing primary palatoplasty in a university hospital
(HCFMUSP) in the city of Sao Paulo, Brazil, considering the
time of intervention (early, before two years of age; late, after
two years of age). It is a national referral center for cases of
cleft lip and palate which receives a large number of new cases
annually. Some of these patients start their treatment at the
institution, whereas others choose the hospital to continue care.
Due to the great demand, the institution identified the necessity
to characterize the patients’ speech changes, regardless of time
of intervention, in order to initiate discussion and propose
improvements in the care of these individuals.

METHODS

This is an observational, cross-sectional study whose procedures
of selection and assessment of participants only started after the
pertinent ethical processes had been completed: approval by the
Ethics Committee on Human Research of the aforementioned
Institution (CAPPesq HCFMUSP 513.535) and signing of an
Informed Consent Form (ICF) by the parents and/or guardians.

Study participants were 97 individuals with diagnosis of
non-syndromic cleft palate and/or cleft lip and palate who were
referred to speech-language pathology evaluation between
May 2011 and July 2015 according to the service’s demand.
The participants were divided into two groups: Early Intervention
Group (EIG) and Late Interventiojn Group (LIG). The EIG was
composed of individuals who had undergone primary palatoplasty
up to the second year of life and the LIG comprised individuals
who had been submitted intervention after the age of two(®.

Medical diagnosis and monitoring of the participants were
conducted by the Craniomaxillofacial Surgery Team of the
HCFMUSP’s Department of Plastic Surgery and Burns as a
collaboration which evolves the assistance of plastic surgeons
and otolaryngologists.

Study inclusion criteria were as follows: individuals 1) of both
genders; 2) with minimum age of six years, and no maximum
age restriction; 3) diagnosed with non-syndromic cleft palate
and/or cleft lip and palate; 4) submitted to palatoplasty at least
three months prior to speech-language pathology assessment;
5) who had not undergone previous speech-language pathology
therapy and/or treatment with prostheses.

Minimum age of the participants was established based on
the studies by Andrade et al. (2004)?, who advocate that the
phonological processes and development of oral language in
children are already completed at this age. The use of this criterion
aims to exclude the language acquisition variable in this study.

Exclusion criteria comprised: 1) minor surgeries on the
palate; 2) presence of neurological disorders; 3) history of
face trauma; 4) presence of respiratory diseases; 5) presence

of palate fistulas of any length; 6) presence of speech-language
pathology comorbidities (language and auditory complaints
and deficits); 7) presence of cognitive impairment or level of
consciousness that would prevent evaluators from understanding
the verbal information required for speech-language assessment
and treatment.

As previously mentioned, some of the study participants
were operated at the HCFMUSP and some underwent surgery
elsewhere; therefore, it was not possible to control the variables
type of surgical procedure and/or number of surgeons involved
in these procedures.

All participants were submitted to routine speech-language
assessment at the Speech-language Pathology (SLP) Clinic of
the HCFMUSP. The evaluations were conducted by a trained
speech-language therapist experienced in the area, who belonged
to the SLP Team responsible for assistance at the Cleft Lip and
Palate Outpatient Clinic.

The data used in this study comprise the range of aspects
evaluated during the routine assessment, more specifically the
Auditory-perceptual Assessment of Speech. A protocol specifically
developed by the Clinic is used in these evaluations. It was
prepared by the SLP Clinic after extensive literature review
and participation in thematic meetings aimed at standardizing
assessment protocols for cleft palate patients. This protocol
includes an evaluation of the morphological aspects of the oral
motor system, occlusion, and speech. The latter is assessed
through analysis of the speech samples, which comprise segments
of directed speech (repetition of words and sentences) with
recurrence of the target sound, containing all the phonemes of
Brazilian Portuguese; automatic speech during counting from
one to 10; and spontaneously speech, requesting the patient
to report a daily event. To verify the occurrence of nasal air
escape during speech, a nasal air emission test is conducted
using a Glatzel mirror.

Samples were collected in a SLP room with environment
specifically treated for this purpose. The participants remain
seated and the voice samples are recorded using a unidirectional
microphone positioned at the standard distance of 10 cm away
from their mouths at a 45° angle. The stimuli captured by the
microphone are digitized using the Praat.wav software with
22.050 Hz sampling frequency and 16-bit resolution.

The following parameters are assessed by the protocol:
presence of alterations in resonance, severity of resonance
alteration, presence of compensatory articulation disorders
(CAD), presence of nasal turbulence, presence of weak intraoral
air pressure, presence of audible air emission, and rating of speech
understandability - variables considered in the present study.

The samples were analyzed according to the following criteria:
1) presence or absence of hypernasality, with severity rating when
present: mild, moderate, or severe; 2) presence or absence of
hyponasality, with severity rating when present: mild, moderate,
or severe; 3) presence or absence of CADs; 4) determination of
the types of CADs present and the number of occurring altered
phonemes; 5) presence of nasal turbulence; 6) presence of weak
intraoral air pressure; 6) presence or absence of audible nasal
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air emission; 7) speech understandability rating: adequate or
inadequate, with severity ratings: mild, moderate, or severe.

Hypernasality was considered present when excessive nasal
resonance was verified during production of oral sounds® in at
least one phoneme of each of the analyzed samples. Hyponasality
was identified when decreased or insufficient nasal resonance
was verified during production of nasal sounds® in at least one
phoneme of each of the analyzed samples.

CADs are called compensatory because they are an attempt
to compensate for the difficulty in producing a phoneme at
the appropriate place of articulation. They are considered
learning disorders related to structural changes, especially with
the presence of weak intraoral air pressure for production of
plosive, fricative and affricate consonants. In this study, CADs
were considered present when there was replacement of orally
articulated sounds with sounds articulated at points short of
the place of failure, in an attempt to approximate the acoustic
result as close as possible to what is considered as the standard
sound® in at least one speech phoneme of the participant.

The main CADs are glottal stop, pharyngeal plosive,
mid-dorsum palatal plosive, pharyngeal fricative, velar fricative,
posterior nasal fricative, and nasal fricative®?,

Presence of nasal turbulence was defined as the result of air
friction between the soft palate and the pharyngeal walls owing
to non-closure of the velopharynx®® in at least one phoneme
of each of the analyzed samples.

Weak intraoral air pressure was considered present when
reduced air pressure was maintained in the oral cavity during
production of speech oral sounds'” in at least one phoneme of
each of the analyzed samples.

Nasal air emission was considered present when audible
escape of air to the nasal cavity was observed during speech
production® in at least one phoneme of each of the analyzed
samples.

For speech understandability analysis, all speech samples
of'the participants were considered: directed speech, automatic
speech, and mainly spontaneous speech.

Inter-reliability of the speech-language pathologists
responsible for the Cleft Lip and Palate Outpatient Clinic

All speech-language pathologists responsible for assistance
at the Cleft Lip and Palate Outpatient Clinic attended specific
training at the Speech-language Pathology and Audiology
Service of the HCFMUSP, and only started their practice after
achieving a high degree of agreement with their peers.

However, to ensure reliability to the study, a randomly selected
percentage of participants (30%, n=31) were reevaluated by the
other speech-language therapists involved in the Cleft Lip and
Palate Outpatient Clinic, following the same criteria previously
described. Each rater did not have access to the previously
conducted evaluations, and the results were used to determine
the reliability between them.

Table 1 shows the analysis of the results presented independently
by the three speech-language pathologists responsible for the

Table 1. Inter-rater reliability analysis — Kappa coefficient

Kappa
Variable K p confidence
interval
Hypernasality 1.00 <0.001 0.76-1.0
Severity Rating 0.730 <0.001 0.56-0.90
Hyponasality 1.00 <0.001 0.76-1.0
Severity Rating 0.573 <0.001 0.41-0.74
Speech understandability 1.00 <0.001 0.76-1.0
Rating 0.909 <0.001 0.75-1.0

Caption: K = Kappa coefficient, p = statistical significance

consultations, referring to resonance and speech understandability.
The inter-rater comparison indicated high agreement for all
variables considered, confirming the reliability of the analysis.
The inter-rater concordance analysis was calculated by the
Kappa coefficient.

Data analysis

Data were submitted to statistical analysis using the
SPSS.22 software. Descriptive analysis was performed by the
frequency and percentage of distribution for the categorical
variables using mean, standard deviation, minimum and
maximum values, median, and quartiles for the numeric
variables. Inferential analysis was conducted by employing the
non-parametric Mann-Whitney test for interrupted comparisons
of the numerical variables and the Chi-square or Fisher’s
exact tests for the categorical variables. A significance level
of 5% was adopted for all statistical analyses.

RESULTS

General profile of the participants

Table 2 shows the age of participants in the early (EIG)
and late (LIG) intervention groups at the time of palatoplasty
and speech-language assessment, where it is possible to
observe that a larger number of participants underwent
late cleft palate repair. A wide variation in age at the time
of palatoplasty can also be observed, including surgeries
performed in adulthood.

To confirm the age difference at the time of primary
palatoplasty, the median age of the participants in both groups
was compared at the times of surgery and of speech-language
assessment. In both comparisons, participants in the LIG
presented higher median age, with statistically significant
difference.

No statistically significant difference was observed between
the groups with respect to participants’ gender (Table 3).
No statistically significant difference was found between the
groups regarding the type of cleft, with a larger number of
cases of cleft lip and palate in both groups (Table 4).
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Speech characterization of participants - general and
group analysis

As for the parameter resonance classification in both groups
(EIG and LIG), Table 5 shows that most participants presented
inadequate results. Language assessment related to speech
production did not present statistical difference between the
groups for resonance classification, but the p-value was marginal
(close to 0.05), which can be interpreted as a trend in Biostatistics.
Considering this trend, it is possible to state that the LIG would
have more participants classified with inadequate resonance.

Regarding the analysis for resonance alteration in both
groups, a larger number of participants with hypernasality are

observed (Table 6). As for hyponasality, it was present at mild
severity in only four participants of the LIG.

No difference between the groups was found with respect
to the presence or absence of hypernasality, but when the
frequency distribution for each severity level was verified, the
EIG presented a higher percentage of participants with mild
level compared with that of the LIG, whereas the LIG showed
a higher percentage of participants with severe level than that
of the EIG (Table 7).

No differences between the groups were observed for the
parameters nasal turbulence, weak intraoral air pressure, and
audible nasal air emission (Table 8). With respect to speech
understandability, there was no statistically significant difference

Table 2. Age of participants in the early (EIG) and late (LIG) intervention groups at the time of palatoplasty and speech-language assessment

Age Group n Mean SD Min Max Med qu:‘ttile quir:tile Comparison
Palatoplasty EIG 43 14 0.459 1 2 1.3 1.0 2.0 U=0.0; z=-8.472; p<0.001*
LIG 54 11.5 10.69 3 50 7.0 4.0 15.8
Speech-language EIG 43 12.3 6.95 6 29 10.0 6.0 18.0 U=724.0; z=-3.183; p=0.001*
Assessment LIG 54 19.8 12.37 6 50 16.0 9.0 29.3

*statistical significance (p<0.05)

Caption: n = number of participants; min = minimum age; max = maximum age; med = median; SD = standard deviation; EIG = early intervention group; LIG = late

intervention group

Table 3. Gender comparison between participants in each group

Gender

Group Total Statistics
Female Male
EIG 19 43 X?=0.867; df=1; p=0.352*
LIG 29 54
*statistical significance (p<0.05) - Chi-square test
Caption: EIG = early intervention group; LIG = late intervention group
Table 4. Comparison of type of cleft between the groups
Type of cleft £G Group e Total Statistics
Cleft lip and palate 30 31 61 X?=1.567; df=1 p=0.211*
Cleft palate 13 23 36
*statistical significance (p<0.05) - Chi-square test
Caption: EIG = early intervention group; LIG = late intervention group
Table 5. Resonance classification
Resqrjange EIG LG Total Statistics
classification Frequency % Frequency
Adequate 13 30.2 8 14.8 21 X2=3.355; df=1 p=0.067*
Inadequate 30 69.8 46 85.2 76
*statistical significance (p<0.05) - Chi-square test
Caption: EIG = early intervention group; LIG = late intervention group
Table 6. Characterization of hypernasality
Resongnce Classification EIG LIG Total Statistics
alteration Frequency % Frequency %
Hypernasality Absent 12 27.9 8 14.8 20 X?=2.507; df=1 p=0.113
Present 31 721 46 85.2 77
Hyponasality Absent 43 100.00 50 92.6 93 p=0.127
Present (mild) 0 0.0 4 7.4 4

Caption: EIG = early intervention group; LIG = late intervention group
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between the groups, with most participants presenting inadequate
speech (Table 9) regardless of age at the time of palatoplasty.
However, high severity ratings are observed in the LIG when
analyzing the data according to speech understandability level
(Table 10), with the EIG presenting a higher percentage of
participants with mild level than that of the LIG and the LIG
showing a higher percentage of participants with severe level
compared with that of the EIG.

Table 11 presents the general characterization of the
participants regarding compensatory articulation disorders.
Higher occurrence of participants with inadequate resonance was

Table 7. Hypernasality rating

observed in the LIG, with glottal stop and pharyngeal fricative
as the most common CADs (Table 12). In the LIG, glottal stop
also occurred with greater frequency among the other CADs.

Table 13 shows the number of phonemes with identification
of CADs according to the groups. As for glottal stop in the
LIG, the number of altered phonemes in the participants’
speech ranged from one to 12, which indicates variability of
the participants’ profile. In the LIG, also for glottal stop, the
number of altered phonemes varied from one to 13. Statistically
significant difference was observed between the groups regarding
the number of altered phonemes (Table 14).

. ) EIG LIG
Severity rating
Frequency Frequency %
Mild 15 48.4 15 32.6
Moderate 13 41.9 20 43.5
Severe 3 9.7 11 23.9

Caption: EIG = early intervention group; LIG = late intervention group

Table 8. Presence of nasal turbulence

Variable Classification EG LG Total Statistics
Frequency % Frequency %
Nasal turbulence Absent 37 86.0 51 94.4 88 p=0.179
Present 6 14.0 3 5.6 9
Weak intraoral air pressure Absent 30 69.8 30 55.6 60 X?2=2.049; df=1; p=0.152
Present 13 30.2 24 44 .4 37
Audible nasal air emission Absent 33 76.7 37 68.5 70 X?=0.806; df=1; p=0.369
Present 10 23.3 17 31.5 27
Caption: EIG = early intervention group; LIG = late intervention group
Table 9. Classification of speech understandability
EIG LIG
understand:l?ilei)teyCZIassification Frequency % Frequency % Total Statistics
Adequate 13 30.2 9 16.7 22 X?=2.512; df=1; p=0.113
Inadequate 30 69.8 45 83.3 75
Total 43 100.0 54 100.0 97
Caption: EIG = early intervention group; LIG = late intervention group
Table 10. Speech understandability rating
) ) EIG LIG
Severity rating
Frequency Frequency %
Mild 17 56.7 11 24.4
Moderate 9 30.0 21 46.7
Severe 4 13.3 13 28.9
Total 30 100.0 45 100.0
Caption: EIG = early intervention group; LIG = late intervention group
Table 11. Classification of the compensatory articulation disorders (CAD)
CADs EIG LIG Total
Frequency % Frequency %
Present 24 55.8 41 75.9 65
Absent 19 44.2 13 241 32
Total 43 100.0 54 100.0 97

Caption: CADs = compensatory articulation disorders; EIG = early intervention group; LIG = late intervention group.
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Table 12. Characterization of the compensatory articulation disorders (CAD)

Types of CADs
Group GS MDPP PP PF PNF NF VF
n n n N N N n
EIG 19 6 4 4 0 5 3
LIG 35 5 4 11 2 4 8

Caption: n= number of individuals; CADs = compensatory articulation disorders; GS = glottal stop; MDPP = mid-dorsum palatal plosive; PP = pharyngeal plosive;
PF = pharyngeal fricative; PNF = posterior nasal fricative; NF = nasal fricative; VF = velar fricative

Table 13. Number of phonemes with identification of compensatory articulation disorders (CAD) according to the groups (n= 26)

Number of GS MDPP PP PF PNF NF VF
phonemes N N 4 N N N N
EIG LIG EIG LIG EIG LIG EIG LIG EIG LIG EIG LIG EIG LIG

1 6 2 1 3 2 2 1 3 0 1 3 2 1 3
2 3 10 4 1 1 0 1 3 0 0 1 1 1 2
3 2 4 0 0 0 0 2 0 0 1 1 0 1 2
4 3 5 1 1 1 0 0 3 0 0 0 1 0 1
5 0 1 0 0 0 1 0 1 0 0 0 0 0 0
6 2 5 0 0 0 1 0 1 0 0 0 0 0 0
7 1 3 0 0 0 0 0 0 0 0 0 0 0 0
8 0 1 0 0 0 0 0 0 0 0 0 0 0 0
9 0 1 0 0 0 0 0 0 0 0 0 0 0 0
10 1 0 0 0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 1 1 0 0 0 0 0 0 0 0 0 0 0 0
13 0 1 0 0 0 0 0 0 0 0 0 0 0 0

Caption: n= number of individuals; GS = glottal stop; MDPP = mid-dorsum palatal plosive; PP = pharyngeal plosive; PF = pharyngeal fricative; PNF = posterior

nasal fricative; NF = nasal fricative; VF = velar fricative

Table 14. Altered phonemes with occurrence of compensatory articulation disorders (CAD)

Group N Mean SD Min Max Med 1st quartile 3 quartil Comparison
EIG 43 2.6 3.07 0 12 2.0 0.0 4.0 U=847.5;
LIG 54 4.4 3.92 0 14 4.0 0.8 7.3 2=-2.323; p=0.020"

*statistical significance (p<0.05)

Caption: n = number of participants; min = minimum age; max = maximum age; med = median; SD = standard deviation; EIG = early intervention group; LIG = late

intervention group

DISCUSSION

In the Early Intervention Group (EIG), the mean age of
participants at the time of palatoplasty was 1.4 years. As reported
in previous studies®’1%!V this age would be compatible with
that recommended by the national and international protocols,
which affirm that when intervention is performed at this age the
chances of individuals presenting speech alterations as a result
of palate cleft are reduced.

The specific scientific literature clearly establishes that palate
cleft surgical repair should be conducted early, before the age
of two®!V, especially with regards to speech®.

In the Late Intervention Group (LIG), the mean age of
participants at the time of primary palatoplasty was 11.5 years.
Studies!%? have shown that, in developing countries, lack of
information and difficulty in accessing the health system are
the main indicators of late primary intervention, and this a
characteristic of the population cared at the HCFMUSP, which
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often does not have access to this service according to the age
recommended by the protocols of the area.

The findings of this study are in agreement with those described
in the literature'® regarding gender, with predominance of males
over females'>!, although without statistically significant results.

With respect to type of cleft, only patients with cleft lip and
palate and/or cleft palate were included in this study; those with
cleft lip only were excluded. Consequently, comparison with
the epidemiological data verified in the course of this study is
impossible for the population investigated.

Regarding the characterization of speech in general, the study
identified a larger number of participants in both groups with
alterations in the parameters hypernasality, speech understandability,
and presence of CADs. A smaller but considerable number of
changes were observed for the parameters nasal turbulence,
weak intraoral air pressure, and audible nasal air emission.

According to the results obtained in the present study, it is
possible to observe that, even without statistical difference,
the data suggest worse performance of the participants who
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underwent late cleft repair. Clear difference between the groups
was observed regarding the presence of CADs, with a trend
for difference in hypernasality as well, as already mentioned
in the literature®”?), These differences may be related to the
difficulty in velopharyngeal closure, which often occurs in late
palatoplasty®-51b,

It is worth noting that this study could not control the type of
surgery and the number of surgeons involved in them because
of the nature of the patients’ admission to the service.

As for resonance classification, a more severe rating of
hypernasality was observed in the cases of late cleft repair.
This aspect would be justified by the fact that palate closure
occurs at a more advanced age, at which the altered speech
model would already be established, as well as greater chances
of unfavorable anatomical characteristics®!*29, It is also possible
to correlate this relationship with an idea widely advocated in
the literature”?, that on the importance of conducting early
palatoplasty. Concerning hyponasality, it was observed in
only four participants in the present study, which confirms
hypernasality as the most commonly present resonance alteration
in the speech of cleft patients'¥.

Other characteristics of speech, which are mentioned in the
literature as less common*'?, were also identified similarly
in this study. Both groups presented low occurrence of nasal
turbulence and, clinically, the literature describes it as a
seldom-observed parameter®. Weak intraoral pressure is also not
the most commonly observed change in clinical assessment, and
when it occurs, it is generally related to plosive phonemes®®.
In this study, its occurrence was relative, but did not reach 50%
of the sample in either group. This result can be correlated to
the high presence of CADs in the study population. Significant
audible nasal air emission was observed in less than 40% of the
participants, with no statistically significant difference between
the groups. It is also not considered a common disorder in the
speech of cleft patients®.

With respect to the CADs, higher occurrence was found in
the LIG. This result corroborates the findings in the literature”,
and for such changes in speech, speech-language therapy is the
most indicated conduct”?¥. According to the literature®,
when individuals cannot produce a phoneme at the appropriate
articulation place, they compensate to emit it as closely as
possible to the correct production. According to Perry and
Kuehn®, the occurrence of CADs justifies speech-language
therapy, and the cases without velopharyngeal insufficiency
(VF]) justify periodic speech-language pathology monitoring
in order to avoid speech and articulation alterations. The CADs,
along with hypernasality, are the most common changes in the
speech of patients with palate cleft!*!®.

Speech understandability inadequacy is another commonly
present alteration in cleft patients®®!D. Thus, as in the literature,
high occurrence of inadequacy was observed in the participants
of this study, with greater severity in the LIG. According to
previous studies"*'®_ speech understandability inadequacy may
also be associated with the presence of CADs, corroborating
the findings of this study.

One of the factors associated with the larger number of
late palatoplasty in the population cared at the HCFMUSP is
the lack of access to information and reference centers for the
treatment of cleft patients'”. The literature®!*-'” describes this
difficulty and mentions that, in developing countries, there is
also the difficulty of registering this population. These aspects
are associated with a delay in seeking treatment. Many Brazilian
centers have the same profile as the HCFMUSP, admitting
patients with lack of information on cleft palate and its genetic
relationships and on the necessary treatments. International
reference centers!>!¢2% suggest some proposals to minimize
this problem, such as population awareness of the risk factors
and occurrence of cleft palate and the use of standardized
treatment protocols>??. A domestic study®® compared the
results of a health service at two different moments, and reached
the conclusion that standardization of care for cleft patients by
applying protocols showed improvement in the results found
in short time.

It is possible to observe a significant difference in access to
information, treatment, and adherence in developed countries.
According to the literature, in countries such as England'? and
the USA®, primary palatoplasty occurs up to 1 year of age,
minimizing the effects of cleft palate on speech. In the Brazilian
service, many patients only have access to it as adults.

Standardized, controlled and randomized studies on the
speech aspects of individuals with cleft lip and palate are
scarce. Predictive values of prevalence and incidence of speech
disorders are not identified in the literature, and the results found
are variable. With this study, we expect to obtain material for
the formulation of further better-structured studies with greater
scientific evidence. It will also allow discussion of clinical
protocols, which will directly assist the study population.
The determination of evidence-based clinical guidelines and of
service indicators would be the high point of speech-language
pathology practice after the compilation of these initial data.

It is believed that determination of the profile of the patients
cared at the referred hospital will help reflect on speech-language
pathology assistance, as well as on the discussion about the best
therapeutics, uni- or multi-disciplinary, that could be offered
to cleft patients. Determination of the profile of the population
cared at the HCFMUSP may assist with the organization of the
speech-language pathology care provided, contributing to the
organization and planning of a service based on evidence and on
the assumptions of the concept of health technology assessment.

CONCLUSION

Based on what has been presented, it was possible to
characterize the general profile and speech characteristics of
patients undergoing primary palatoplasty in the aforementioned
university hospital (HCFMUSP) - a national referral center for
treatment of cleft lip and palate located in the city of Sao Paulo.

In general, impairment was observed in the speech of the
study participants, evidenced by the statistically significant
differences found with respect to presence of CADs between
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the early (EIG) and late (LIG) intervention groups. The variable
resonance presented marginal statistical results, indicating a trend
in differentiating the groups also in relation to this alteration.

In conclusion, patients submitted to early primary palatoplasty

present better speech profile.
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