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ABSTRACT

Purpose: to describe the changes in speech and dental occlusion in children with cleft
lip and palate and verify their association with each other and with the time of primary
plastic surgeries.

Methods: a cross-sectional study with collected data on the subjects’ identification,
age at the time of primary surgeries, and clinical assessment of speech and dental
occlusion. The chi-square test, Fisher’s exact test, and t-test were used to verify the
associations between the variables at the 5% significance level (p < 0.05).

Results: the sample comprised 11 children aged 6 to 10 years, most of whom were
males, self-reported white, with trans-incisive foramen cleft, predominantly on the left
side. The mean age at lip repair surgery was 6 months, and 13 months at palatoplasty.
Among the main dental occlusion changes, posterior and anterior crossbite stood out.
All the subjects presented changed speech, with a prevalence of cases with dentoal-
veolar and palatine deformities, followed by passive and active changes. Subjects with
anterior crossbite tended to have undergone primary lip repair surgery at a mean of
four months earlier than the subjects without anterior crossbite.

Conclusions: the associations between speech and dental occlusion changes, and
between these and the time of primary plastic surgeries were not statistically signifi-
cant. Even though it is known that early lip repair surgery is ideal to favor oral functions
and aesthetics, the results revealed a tendency towards anterior crossbite, in these
subjects.

Keywords: Cleft Lip; Cleft Palate; Plastic Surgery; Speech, Language and Hearing
Sciences; Orthodontics
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INTRODUCTION

The cleft lip and palate (CLP) condition is among
the most common congenital facial malformations.
It is caused by the incomplete fusion of the palatine
processes while still in the intrauterine life'. lts preva-
lence is approximately 1 per every 1,000 live births in
Brazil, with variations depending on the Brazilian region
being studied?3. As for cleft laterality, it occurs more
frequently on the left side; also, there is a greater preva-
lence of trans-incisive foramen cleft among males, while
post-incisive foramen clefts are more prevalent among
females?*.

Subjects with CLP must be submitted to surgical
procedures to repair the lips (lip repair surgery), the
palate (palatoplasty), or both while still a baby to favor
oral functions®®. The age when these procedures take
place can influence these subjects’ speech acquisition
process, as well as the conformation of the upper dental
arch and the transversal and anteroposterior measure-
ments of the maxilla®®. Palatoplasty is considered early
between 12 and 18 months, and lip repair, between 3
and 6 months, according to the Craniofacial Anomalies
and Rehabilitation Hospital of the Universidade de
Séo Paulo (University of Sdo Paulo)®. Early lip repair
reduces the extension of the cleft and provides better
aesthetics and quality of life. On the other hand, it
restricts the anterior growth of the maxillary arch'. Early
palatoplasty favors a better speech profile'’, although it
can inhibit the maxillary growth, with consequences to
dental occlusion™'".

The speech-language-hearing changes found in
subjects with CLP are related to the fields of voice,
speech, and language'®'®. The changes in producing
speech sounds may be due to dental changes, alveolar
or palatine deformities, velopharyngeal insufficiency
or incompetence, resonance changes, weak intraoral
pressure, nasal emission, speech intelligibility changes,
compensatory articulation disorders, and so forth'2'4,
Dental occlusion changes, such as crossbite, maxillary
protrusion or retrusion, dental failures, rotation of
anterior teeth, and ectopic teeth, can lead to changes
in speech, especially of the alveolar consonants'?. The
severity of the changes in speech varies greatly; it can
even reach a degree of unintelligibility that impairs the
subject’s social interaction'.

Dental agenesis, radicular dilaceration, microdontia,
and tooth rotation on the same side of the cleft are
commonly found in subjects with CLP*'S. The severity
of these dental anomalies is related to the severity
of the cleft’s. The subjects with CLP frequently have

Rev. CEFAC. 2021;23(4):e12420 | DOI: 10.1590/1982-0216/202123412420

anterior crossbite (ACB), posterior crossbite (PCB), and
changes in number, size, shape, and position of the
teeth4,10,15,16.

This study aimed to describe the speech and dental
occlusion changes in children presented with cleft lip
and palate, and verify their association with each other
and with the time of primary lip and palate plastic repair
surgeries.

METHODS

This was a cross-sectional study, approved by
the Research Ethics Committee (REC) of the Hospital
da Crianga Santo Antbnio (Santo Anténio Children’s
Hospital — HCSA) under evaluation report number
2575165 and the Pontificia Universidade Catolica do
Rio Grande do Sul (Pontifical Catholic University of Rio
Grande do Sul - PUCRS), Brazil, under evaluation report
number 3262388. The data collection and assessments
took place at the outpatient centers of the public health
care system (SUS, in Portuguese), at the Cleft Lip and
Palate Rehabilitation Center (CERLAP) of the Hospital
Sao Lucas at PUCRS, and at the HCSA, in the Complexo
Hospitalar Santa Casa de Misericdérdia of Porto Alegre,
RS, Brazil. This last hospital, the Holy House of Mercy,
is where the “Cleft Lip and Palate” outreach program
is developed as part of the Speech-Language-Hearing
Program at the Universidade Federal de Ciéncias da
Satude de Porto Alegre (Federal University of Health
Sciences of Porto Alegre — UFCSPA).

The analysis was conducted with data obtained
from the medical records of subjects who met the
inclusion criteria and attended the visit during data
collection. The inclusion criteria encompassed having
CLP corrected with lip repair surgery, palatoplasty,
or both; being 6 to 12 years old; being a patient at
one of the services (HCSA or CERLAP/PUCRS). The
exclusion criteria encompassed being diagnosed with
neurological syndromes or diseases, related or not
to the cleft; having a history of facial traumas; having
a cognitive impairment that hindered the assessment;
having undergone orthodontic treatment; and having
been discharged from the speech-language-hearing
treatment after concluding speech therapy. The adults
responsible for the subjects included in this research
signed the informed consent form and the photograph
consent form; also, the literate subjects signed the
minor’s assent form. Hence, all of them authorized the
data and images to be used.

The anamnesis was conducted with the adults
responsible for the subjects of this study. They informed



the identification data, classification of the cleft, type
and date of the primary corrective plastic surgeries,
presence of a fistula, and other therapeutic interven-
tions to which they had been submitted.

The speech was collected using the speech
assessment of the lingual frenulum evaluation
protocol®, through video recording. It was transcribed,
analyzed, and classified, according to Hanayama’s
criteria’?, by a speech-language-hearing therapist
trained with recordings of subjects with CLP. In
approximately 70% of the cases, the speech samples
were submitted to a second assessor. There was 100%
agreement between the judges regarding the classi-
fication of speech disorders. The classification used
divides the speech changes into passive changes,
active changes, or changes caused by deformities in
the dentoalveolar and palatine structures.

The dental occlusion characteristics were assessed
with clinical examination, using the orthodontics
clinical assessment sheet applied to speech-language-
hearing, furnished by the Speech-Language-Hearing
Program at the institution of origin. In 100% of the
cases, the dental occlusion characteristics and the
malocclusions were submitted to a second assessor;
there was 100% agreement between the judges
regarding these classifications. The types of dental
occlusion changes and malocclusions assessed
with this sheet are based on authors of classic books
on orthodontics®?. The speech-language-hearing
therapist (author of this article) was trained to use the
sheet to assess patients with CLP along with a dentist
specialized in orthodontics and facial orthopedics (this
article’s research advisor). The photographic images
of the participants’ faces — anterior view, serious and
smiling; left- and right-side view, serious; occlusal view
of upper and lower dental arches, both isolated and in
front, right side, and left side occlusion — were used to
confirm the clinical findings. Both assessments used in
the research have quantitative and qualitative data. The
researcher was calibrated with the clinical assessment
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of patients accompanied by the researchers of the
study who were experienced in speech-language-
hearing and orthodontics.

The information collected was stored in a databank
developed in Microsoft Excel 2010 and then trans-
ferred to the Statistical Package for the Social Sciences
(SPSS), version 25 for Windows, in which the statistical
analysis was made. The quantitative variables were
described in mean and standard deviation, whereas
the categorical ones were described in absolute and
relative frequencies. The chi-square test, Fisher’s exact
test, and t-test were used to verify the associations
between the variables at the 5% significance level and
95% confidence interval.

RESULTS

The data from the medical records of 150 partici-
pants were analyzed — 60 from the HCSA and 90 from
the CERLAP/PUCRS. The final sample comprised 11
subjects who met the inclusion criteria and attended
the visits during data collection. They were 6 to 10 years
old; 81.8% were males; 72.7% were self-reported white,
and 27.3%, multiracial; 9.1% had partial unilateral left
pre-incisive foramen cleft; 9.1% had partial unilateral left
pre-incisive foramen cleft associated with a submucous
cleft; and 82.1% had trans-incisive foramen cleft (63.9%
on the left side, 9.1% on the right side, and 9.1%
bilateral).

The dental occlusion characteristics are shown in
Table 1. Among the most prevalent ones, there are the
tapered upper arch form, ACB, PCB, upper anterior
dental crowding, tooth in palatoversion on the site of the
cleft, extreme tooth rotation of the upper central incisor
adjacent to the cleft, and lesions suggestive of caries.
Some of these dental-occlusal changes are shown in
Figures 1 and 2. An interesting intraoral finding was
the prevalence of low insertion of upper lip frenulum in
seven (63.6%) individuals of the sample.
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Table 1. Dental occlusion characteristics

CHARACTERISTICS N %
Type of teeth

Deciduous 1 9.1
Mixed 10 90.9
Upper arch form

Normal 1 9.1
Squared 3 27.3
Tapered 7 63.6
Upper anterior dental crowding

Absent 5 455
Present 6 54.5
Anterior open-bite

Absent 10 90.9
Present 1 9.1
Anterior crosshite

Absent 4 36.4
Present 7 63.6
Posterior crosshite

Absent 2 18.2
Present on the same side of the cleft 4 36.4
Present bilaterally 5 45.5
Teeth in palatoversion on the site of the cleft

Absent 4 36.4
Present 7 63.6
Clinical absence of permanent upper lateral incisors

Absent 10 90.9
Present 1 9.1
Extreme tooth rotation of upper central incisor adjacent to the cleft

Absent 5 455
Present 7 63.6
Lesion suggestive of oral caries

Absent 3 27.3
Present 8 72.7
Dental restorations

Absent 8 72.7
Present 3 27.3
TOTAL 11 100

Highlighting the anterior crossbite on the left side (a), lower midline deviation to

N i -
the left (b), and changed occlusal plane (c). Highlighting the anterior crossbite on the right side (a), upper midline
Figure 1. Frontal intraoral image in occlusion deviation to the right (b), extreme distal rotation of the upper right

central incisor, adjacent to the cleft (c), and lower crowding of teeth (d).

Figure 2. Frontal intraoral image in occlusion.

Rev. CEFAC. 2021;23(4):e12420 | DOI: 10.1590/1982-0216/202123412420



The speech changes are described in Table 2. The
passive speech changes did not have a statistically
significant relation to sex (p = 0.345), type of cleft (p
= 0.345), ACB (p = 1), or PCB (p = 0.345). The active
speech changes had no statistical difference —i.e., with
sex (p = 0.491), type of cleft (p = 0.491), ACB (p =
0.491), or PCB (p = 0.491). The changes caused by
deformities in the dentoalveolar and palatine structures
were present in 10 (90.9%) subjects of the sample.
The main change in this group was “other articulation

Table 2. Characterization of speech changes
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point changes”, present in nine (81.8%) subjects. One
of these changes is the [I] speech sound produced
between the tip of the tongue and the vestibular face of
the upper central incisors. Concerning passive changes
— present in nine (81.8%) subjects —, the audible nasal
air escape was present in seven (63.6%) subjects, the
highest index in this group. As for the active changes,
the dorsal mid-palatal stop had greater incidence,
present in six (54.5%) subjects.

CHARACTERISTICS N %
PASSIVE SPEECH CHANGES

Absent 2 18.2
Present 9 81.8
Weakened production of stop sounds due to weak intraoral pressure

Absent 7 63.6
Present 4 36.4
Nasal emission of the [p], [b], [t],[d] sounds

Absent 10 90.9
Present 1 9.1
Audible nasal air escape

Absent 4 36.4
Present 7 63.6
ACTIVE SPEECH CHANGES

Absent 3 27.3
Present 8 72.7
Glottal stop

Absent 9 81.8
Present 2 18.2
Pharyngeal stop

Absent 9 81.8
Present 2 18.2
Pharyngeal fricative

Absent 9 81.8
Present 2 18.2
Dorsal mid-palatal stop

Absent 5 455
Present 6 54.5
Glottal coarticulation

Absent 11 100
Present 0 0.0
Nasal fricative

Absent 9 81.8
Present 2 18.2
SPEECH CHANGES CAUSED BY DENTOALVEOLAR AND PALATINE DEFORMITIES

Absent 1 9.1
Present 10 90.9
Palatalization

Absent 7 63.6
Present 4 36.4
Two-point production

Absent 11 100
Present 0 0.0
Other articulation point changes

Absent 2 18.2
Present 9 81.8
TOTAL 11 100
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The relationship between speech and dental
occlusion changes in the different types of cleft was not
statistically significant. Of the nine (81.8%) subjects with
a trans-incisive foramen cleft, five (55.5%) presented

tapered upper arch form - all of whom had speech
changes. The two subjects with pre-incisive foramen
cleft did not have a crossbite. These data can be
verified in Table 3.

Table 3. Description of type of cleft, upper arch form, most frequent dental occlusion changes, and speech changes

Subject  Type of cleft Afleeted  upperarchform ~ PCB ACB AA PA DA
1 Trans-incisive foramen L Tapered P P P P P
2 Pre-incisive foramen R Tapered A A P P A
3 Trans-incisive foramen L Squared P P P P P
4 Trans-incisive foramen L Normal P P P P P
5 Trans-incisive foramen L Tapered P P P P P
6 Trans-incisive foramen L Squared P A P P P
7 Trans-incisive foramen L Squared P P P P P
8 Trans-incisive foramen L Tapered P P A A P
9 Trans-incisive foramen R Tapered P P P P P

10 Pre-incisive foramen L Tapered A A A A P
11 Trans-incisive foramen B Tapered P A P A P

Captions: R = Right; L = Left; B = Bilateral; P = Present; A = Absent; PCB = Posterior crossbite; ACB = Anterior crossbite; AA = Active speech changes; PA =
Passive speech changes; DA = Speech changes caused by deformities in the dentoalveolar and palatine; P = Present; A = absent

The subjects of the research were submitted to
primary lip repair surgery between 3 and 15 months old
—mean, 6 months; and to primary palatoplasty between
9 and 17 months old — mean, 13 months and 12 days.
No statistically significant association was found
between speech and dental occlusion changes and
the time of primary plastic surgeries. However, subjects
without ACB were submitted to lip repair surgery at 8.8

months old on average, and subjects with ACB, at 4.4
months on average. Hence, subjects with ACB tended
to undergo primary lip repair surgery 4 months on
average before those without ACB (p = 0.051). There
was no significant difference in the time of palatoplasty
between subjects with and without ACB (p = 0.974).
These results are shown in Table 4.

Table 4. Relationship between anterior crossbite, lip repair surgery, and palatoplasty

ACB N Mean (months) SD P-value
- Absent 4 8.8 42 0.051
Lip repair surgery Present 7 44 23
alatoplast Absent ) 135 0.7 0.974
plasty Present 7 13.4 2.9

Caption: ACB = anterior crosshite
Statistical test: t-test (p-value < 0.05)
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DISCUSSION

The results related to the type of cleft, laterality, and
sex agree with what is reported in the literature®'°. The
subjects in this study were mostly males, with a greater
incidence of the trans-incisive foramen cleft. There were
higher rates of affection on the left side, as observed in
other studies?'°. The literature reports greater incidence
in the East Asian population, whereas in this study it
occurred among self-reported white subjects?.

The data on lesions suggestive of oral caries and the
presence of dental restorations agree with the literature,
which reports that children with CLP are at greater risk
of developing dental caries than the same-age babies
without clefts?'. This situation may be associated with
the difficulty in keeping proper oral hygiene, due to the
dental misalignment in relation to the anatomy of the
cleft area??2®. Another factor concerning the risk of oral
caries is the higher rate of dental biofilm in CLP than
in CP2. Furthermore, subjects with CLP usually have
fewer opportunities of being instructed on oral hygiene
and having professional dental cleaning®. Oftentimes,
they have precarious socioeconomic conditions — such
as the ones in this study —, which makes it important
to provide more oral health promotion aimed at this
population.

In the subjects with a trans-incisive foramen cleft,
the rates of dental occlusion changes, such as PCB,
were higher than those found in the literature, whose
frequency is 31.7%'. The anterior open-bite occurred
in only one subject of the sample, corroborating the
literature, which reports its presence in 8.3% of the
CLP cases’®. Studies report that ACB results from the
excessive pressure exerted by the scar tissue after lip
repair surgery, as well as the maxillary retrognathia.
After lip repair surgery, the tension caused by the scar
can limit the movement of the alveolar segment and
restrict the maxillary development'. A negative overjet
of 1 to 5 millimeters in the upper incisors on the side of
the cleft is reported in the literature®.

The tapered upper dental arch form and the upper
anterior dental crowding were present in the children
in this study. The tapered configuration may be related
to the presence of maxillary hypoplasia and palatal
narrowing'. Five of the nine subjects with trans-
incisive foramen cleft had tapered upper arch form;
all of them had speech changes, probably due to the
deformities in dentoalveolar and palatine structures,
as well as the PCB. It is described in the literature
that maxillary hypoplasia and palatal narrowing are
present in the unilateral trans-incisive foramen cleft after
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primary surgical interventions™. Since all the subjects
with trans-incisive foramen cleft in this sample had
undergone primary palatoplasty, and 36.4% of these
had undergone secondary palatoplasty as well, it was
not possible to relate this dental occlusion change to
the time of the surgery. Moreover, among the causes
of speech changes (especially those of alveolar conso-
nants), there are dental and occlusal deviations, such
as crossbite, maxillary protrusion or retrusion, dental
failures, anterior teeth rotation, and ectopic teeth'.
In this sample, 63.6% of the participants had extreme
tooth rotation of the upper central incisor adjacent to the
cleft; the same percentage had teeth in palatoversion
on the site of the cleft. Dental crowding is a frequent
characteristic in the segmented maxilla, related to the
change in sagittal growth and transversal atresia®.

In the literature, there are various classifications
of speech changes in CLP'2. Some studies tried to
compile and standardize the classifications; however,
there has been no single form of assessing and
classifying the speech changes in these individuals
so far'2?, The researcher and the clinical speech-
language-hearing therapist must be acquainted with
terminologies currently used to describe the articu-
lation disorders in CLP since differences in terminology
reflect the time when these productions were presented
in the literature®. The auditory-perceptual evaluation is
the most used evaluation method to measure speech
changes®?”. Nevertheless, other methods, such as
nasendoscopy, spectography, videofluoroscopy, and
electropalatography, are also used to evaluate velopha-
ryngeal dysfunction in CLP32¢,

The presence of weak intraoral pressure reported in
the participants of this study agrees with the literature,
which refers to the presence of this change in 30% to
44% of the subjects with CLP''. The findings related to
audible nasal air escape corroborate what is exposed
in the literature — i.e., that most of the subjects with
corrected CLP and CP have nasal air escape®. This
suggests that such children have insufficient closure
of the velopharyngeal sphincter. When compared to
same-age babies without CLP, none of the controls has
nasal air escape?.

There was a low incidence of glottal stop among
the subjects in the sample, disagreeing with the rates
found in the literature'. The research findings may be
related to most of these subjects’ attending speech-
language-hearing therapy since their first months of life.
The dorsal mid-palatal stop was reported in six (54.5%)
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of the subjects, which differs from what is reported in
the literature — that it occurs in lower rates'".

Subjects with CLP commonly present compen-
satory articulation disorders. These are modifications
in the production of speech sounds due to structural
problems inherent to the cleft. They occur in the initial
phases of speech acquisition, changing the articulation
point?. Regarding this, a study showed that 72% of the
children with CLP who had undergone surgery lisped
when producing alveolar fricatives — which is related to
dentofacial deformities?.

The literature reports an incidence of articulation
disorders in 55% to 75% of the subjects with CLP'.
In this study, a peculiar change of articulatory point
caused by dentoalveolar and palatine deformity was the
[1] speech sound produced with the tip of the tongue in
contact with the vestibular face of the upper incisors.
This change in articulation points can be related to
the changed relationship between the maxilla and
mandible, maxillary hypoplasia, and midface retrusion.
The last two are common findings in subjects with clefts
submitted to lip repair surgery™®.

Although it was a prevalent anatomical peculiarity
in the sample (63.6%), the low insertion of the upper
lip frenulum in children with CLP was not found in the
literature. The positioning of the upper lip frenulum
changes with growth: in the newborn, it is inserted
on the palatine papilla; as the vertical dimension
increases, it tends to migrate apically, being positioned
at the vestibular region®. When the lip frenulum has an
abnormal positioning, the person may present interin-
cisal diastema and restricted lip movements, changing
both speech and aesthetics®®. Even though the change
in the upper lip frenulum is not reported in subjects
with CLP, a primary rhinocheiloplasty technique is
proposed, which frees and completely mobilizes the
lip-nose elements, including the oral mucosa and
upper lip frenulum. Its results reveal good aesthetical
and functional outcomes, without restrictions to facial
growth?®°,

The relationship between ACB and lip repair surgery
found in this study suggests that, concerning dental
occlusion, it would be ideal to perform lip repair surgery
at around 8 months and 24 days — which is a later age
than usual in most of the current surgery protocols. It
is known that primary lip and palate surgeries reduce
the transversal and anteroposterior measures of the
maxilla, causing a high prevalence of crossbites®. Such
dental occlusion findings are related to the excessive
pressure exerted by the scar tissue after the lip repair
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surgery'®. After these procedures, the maxillary growth
can be affected in the horizontal, vertical, and trans-
versal directions, possibly affecting the dental arch and
occlusion™. The lip repair surgery, usually performed
between 3 and 6 months of lifeS, improves the aesthetic,
speech, and quality of life of subjects with CLP™.
Hence, delaying this procedure may cause changes in
these functions.

A study showed that subjects submitted to palato-
plasty before two years old have lower rates of articu-
lation disorders and glottal stops when compared with
those who underwent late palatoplasty — i.e., after two
years old". Nonetheless, in this study it was not possible
to relate the time of primary palatoplasty to speech and
dental occlusion changes because the primary palato-
plasty took place on average at 13.4 months — thus,
none of the 11 subjects in the sample met the criterion
to be included in the group of late primary palatoplasty.
In the literature, there is yet no consensus regarding the
ideal age for primary palatoplasty, considering a range
of surgical techniques and protocols found. However, it
is established that the palatoplasty must be performed
before 24 months. After this period, it is considered
late™.

The primary plastic surgeries in this sample were
performed at an adequate age, which shows that these
subjects had early access to the outpatient centers —
hence, the surgical procedures were performed at an
opportune time. There is a report in the literature that
presents the mean of primary palatoplasty close to this
one®. Throughout the years, the surgical protocols have
evolved and improved their organization regarding the
results they obtain. This led the subjects to start early
the follow-up for surgery; consequently, the plastic
surgeries have been taking place at an adequate time,
according to the established protocols®.

It should be mentioned that it was not possible, in
this research, to standardize the technique employed
in primary plastic surgeries because of the character-
istics of the outpatient centers where the collection
was made. Moreover, there were few subjects in the
sample, which may limit the generalization of the results
obtained in the study. There are few standardized,
methodologically replicable, randomized studies
approaching aspects of speech and dental occlusion
changes in subjects with CLP. It is expected, though,
based on what was exposed in this paper, that further
research will be fomented and encouraged, centered
on the relationship between phonetic aspects of
speech production and structural changes present in



subjects with CLP — especially regarding the relation-
ships between anterior and posterior crossbites, lip
repair surgery, and changes in articulation point.

CONCLUSION

The associations between speech and dental
occlusion changes, and between these and the time of
primary plastic surgery were not statistically significant.
It is known that lip repair surgery is ideally performed
at an early age to favor oral function and aesthetics.
However, this study’s results showed that the subjects
who had been submitted to such a surgery at the mean
age of 4 months tended to have an anterior crossbite.
Further studies with larger samples are necessary to
evaluate these associations.
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