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Apraxia de fala na infancia:

Avaliacao e Terapia



O que vamos aprender nesta aula?

FALA
CARACTERISTICAS DA FALA
CONTROLE MOTOR ORAL
AQUISICAO MOTORA DE FALA
AQUISICAO FONOLOGICA

COARTICULACAO




[COMUNICA(}AO ][ LINGUAGEM ][

FALA

Diz respeito a
toda forma de
comunicacao
como por
exemplo a fala,
escrita, gestos...

Capacidade de
compreender e
expressar ideias,
sentimentos e
sensacgoes por
meio de simbolos
graficos.

E a forma como
OS seres
humanos se
comunicam de
forma oral.



FALA

A Fala € definida como representacao motora da Linguagem:

rganizacao de conceitos, formulacao e expressao
imbolica;

Desenvolvimentos cognitivo;




FALA




FALA

Desenvolvimento cognitivo, linguistico e motor

Cognitive Processing:
Ideation
Intent to communicate

Linguistic Processing
Word Retrieval; Grammatic & Syntactic framing

Phonologic mapping

‘ Sensorimotor Planning
and Programming

Specifying movement parameters
so that particular muscle groups are
selected to contract at the right

‘ time, so that the structures move

‘ Acoustic goals
Spatial configurations

SY2

with the correct range of motion,
‘ strength, speed, and direction.

Execution of the movement

eLyuesig




FALA

Aquisicao fonoldégica do PB

QUADRD 10.1 Cronologia da aquisicao dos fonemas do portugués por idade, nas diferentes posigoes silabicas
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FALA

- L) ~ y L)
Aquisicao fonologica do PE
Tabela 98: Aquisi¢do das consoantes do PE — comparacio dos dados de Costa (2010) com os obtidos no cap. 4
Resultados do cap. 4

Segmentos

m/
/n/
n/
p/
n
/k/
/b/
ld/
I/
/fl
Is/
1/
I/
I/

13/

1K/

v/

It/

Inés
0,11
1,1
3.4
1.4
1;10
1;10
2:0
2;0
2:8
2;7
2;11
2:11
2;11
2;11

2:11
2;5

3;11

Dados de Costa (2010)
Joana Luma Clara
2:4 2:0 1;5
3;2 2;0 1;4
2:4 - -
1;9 2;1 1;1
2:2 1:8 1:5
2;6 2;3 1;7
2;10 -— -
2;10 1;2 -—
3;0 - -
2;10 - -
4,0 - -
4:2 - —
3,0 2:4 -
4;2 -—- -—
4;2 -—- -—
4;7 -—- -—

Jodo
1;5
1;8
1;5
1;10
1;2
1;7

3;0-3;5:
3;0-3;5:
3;0-3;5:
3;0-3;5:
3;0-3;5:
3;0-3;5:
3;0-3;5:
3;0-3;5:
3:0-3;5:

97%
96%
96%
97%
96%
99%
97%
98%
93%

3:0-3;5: 100%
3:0-3;5: 86%

3;0-3;5:
3;0-3;5:

4,0-4;5:

95%
98%

96%

3;0-3;5:81%
3;0-3;5: 86%
3:0-3;5: 39%
3;6-3;11: 61%
4:0-4:5: 77%
4;6-4;11: 88%

3;0-3;5: 80% em ataque inicial
3;6-3;11: 84% em ataque medial

3;0-3:5: 59%
3;6-3;11: 82%

(AMORIM, C,, 2011)




VOGAIS

Vowels

Video type: m Ultrasound Speaker:

Press on a symbol to play the associated video.

Front Central Back
Close 1@ }’7iot}7m u
I U
Close-mid €Ce - & ¥ +0
=]
Open-mid €« o A+
Open dsE ————A4D

https://www.seeingspeech.ac.uk/ipa-charts/

vogais nao-arredondadas | vogais arredondadas

COPYRIGHT Aline Mara de Oliveira © all rights reserved



CONSOANTES

Consonants (Pulmonic)

Press on a symbol to play the associated video.

Bilabial Labiodental Dental Alveolar Postalveolar

Retroflex

Palatal

Pharyngeal

Plosive p b t

t d

C }

Nasal m n] rL Jl
Trill B
Tap or Flap V‘ I:

Fricative q) ﬁ f v B 6 S

Lateral fricative

Approximant

§)
e approxment _

—_— e TN (s B A
—
w

Whara eumhale annasr in naire tha ana ta tha richi A vunicad + Chadad arase danata articulatinne indaad imnaceihla

https://www.seeingspeech.ac.uk/ipa-charts/
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VOZEAMENTO

— -

/ 3 HR\
{
| K |
S |
/ o 2 |
A - — glote aberta glote semiaberta glote fechada
S (som nao-vozeado)  (som parcialmente desvozeado) {som vozeado)
B \ |
I | |
/& |
! |
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FALA

Controle motor de fala

Ordena a contracao muscular para a execucao da fala,
iIncluindo o planejamento, a preparacao de movimentos

e a execucao de planos motores

contracoes musculares e deslocamentos dos gestos

articulatorios




FALA

Controle motor de fala

A area cerebral conhecida como responsavel pelo controle motor
da fala € a area de Dronkers, que fica no lobo da insula no

hemisferio esquerdo.

(Oliveira, et al. 2020)



FALA

Controle motor rapido

O processamento neurofisiolégico da fala fluente depende
da estabilidade da coordenacao temporal entre
habilidades de execucao motora e representacao do

processamento cognitivo.




FALA

Controle motor de fala: desenvolvimento

Desenvolvimento do Controle Motor de Fala
E Sinergia na Fala

2
Diapsivra &t al 2017
Graan & ol 2000

0000 0 -0 0 0O C

Maior produgdo voodlioo

Grigos et ol 2005 .
<e.\.-|t-P°;r & Praston 1574 " Age in yea S =
DirmensBo e pogtardor am

Semivogol/dftongos Nittrower 1573
faul. foif, faif
Conse Serenas

antes oo
N a

Sriges ot @ 2008

Conegan 2013
Kant 1992 Otomo & Stosk

Gamman, 1792 Welman et al Cheng & O
1931
<4— Between-organ contrasts > Within-organ contrasts >

FIGURE 1 | Data driven trmaling map of 1he developmant of speech motlor control and Ariculatony SyTerg

Desenvolvimento e
refinamento
de sinergias
articulatérias e
processos que
facilitam
o surgimento de
contrastes nos
sons da fala.



FALA

Vowels: Low, non-front &

s | MOVIMENTOS BALISTICOS E
g RESTRITOS

Mandible dominant; some
independent lip & tongue
control

Vogais: baixa, nao anterior e nao
arredonda

|
O C: Mandibula dominante: labio e controle

lingual pouco independente

e P ———

Voiced productions mostly

(Locke, 1983; Kent, 1992; Green et al., 2000)



FALA

Vowels: Low, non-front &
non-rounded

Sequéncias sonoras que nao requerem
temporizacao complexa e coordenacao
dentro/entre os gestos articulatoérios
sao mais faceis de produzir e sao os
primeiros a surgir.

|
_( )_( )‘ Criancas pequenas sao incapazes de

coordenar o gesto de voz laringea com
Voiced productions mostly su pra Iaringea (dom i nar Consoantes
i desvozeadas)

Mandible dominant; some
independent lip & tongue
control

| S —————

(Locke, 1983; Kent, 1992; Green et al., 2000)



FALA

Maturacao dos movimentos mandibulares

Vowels: Low, non-front & Limited jaw height control
non-rounded ("2 years)
LR li/, Jul, Jo/, fa/ "
. (cerca de 12—15 meses de idade)
: only in jaw high position
| 19 kileian ets .
et +
control [ Maturat fj
o |  movemen ts
: (12 to 15 months) - ~ - = -
| A interacao sinéergica entre as estruturas
|
4

________

laringeas e supra-laringeas (vocalizacao) os

-—————

O

o
u contrastes sao adquiridos

Voiced productions mostly

(2 anos de idade)

+

Estabilizacao da mandibula

(Grigos et al., 2005; Green et al., 2002; Yu et al., 2014)





http://drive.google.com/file/d/1b2F8QMd7p8BkOQzmVwBS3wM4YgQZDvCC/view

CONTROLE MOTOR ORAL

Vowels: Low, non-front & Limited jaw height control

Controle limitado de altura da
s, mandibula
(2 anos)

I
: only in jaw high position
: Kent, 1992; Wellman et 1
Mandible dominant; some I
independent lip & tongue |
control :
| movements

I

|

|

|

fachclage 1299 (~12to 15 months)

|
|
|
|
|
|
|
|
Maturation of jaw :
|

, |

) | /

’ |
|
|
|
|

- il lul lol Ial
Protrusio e retracio de labios

e Gy (posicdo mandibular alta)






http://drive.google.com/file/d/128scnVJt_flrZ3hh6GCfNCpYHyOr-0JR/view

CONTROLE MOTOR ORAL

oy

e m A Dimensao anterior-
— | posterior
semivogal/ditongos
J [aul/, loil, /ail

fif, 1u/, of, Jaf Tel L il /o]

Lip rounding & retraction
only in jaw high position
Kent, 1992; Wellman et al., 1931
‘ Upperlip & lowerlip
differentiation
(~2 to 3 years)
e.g. Labio-dental fricatives

|
|
|
i
Mandible dominant; some |
independent lip & tongue I
control : Maturation of jaw
| movements
l (12 to 15 months)
|
|
|

Davis & MacNeilage
diepstra et al., 2

o .
|
|
|
|
I
I
|

Emergence of lingual
independence from the jaw
("3 years)

Voiced productions mostly

lides/Diph )

Jav/, 21/, far/
T

CEERET Consoantes coronais:
Itl, Id/




CONTROLE MOTOR ORAL

Vowels: Low, non-front & Limited jaw height control Jaw height control

e M S 7 Diferenciacao labio superior e

(*12 to 15 months)

B -~ .
| | I
! UL : Lip rounding & retraction I ) I
| only in jaw high position } } ‘ L] L] [ n
Bl sk, 1 [ | InTerior (rricativas
| ! | ik
Mandible dominant; some | ‘ UPOF‘-‘%T“P & lowerlip }
independent lip & tongue ! . . [ ifferentiation | . .
control : Maturation of jaw I (-2 to 3 years) |
T ——— | movements } e.g. Labio-dental fricatives }
avis & MacNeilage : ‘ |
| | |
| | |
| I |
| | |
o | ‘

- —————e
———n

Emerge a independéncia da

;
|
|
I
|
I
Voiced productions mostly t independence from the jaw
200 { ("3 years) I, y I 3
| e ingua com a mandibula (
I lides/Diphthon
. /av/, [/, far/

I
Voiced-Voiceless contrasts eacy a n OS)

(-20-23 months)




CONTROLE MOTOR ORAL

Vowels: Low, non-front &
non-rounded

Limited jaw height control
("2 years)

2 fif, v/, fof, fa/ *
Lip rounding & retraction
only in jaw high position
Kent, 1992; Wellman et al,, 1931
Mandible dominant; some
independent lip & tongue

control Maturation of jaw

movements
(12 to 15 months)

e e e e

e
|
I
I

=
I

I

|

I

I

|

I : S

| differentiation
|

I

I

I

I

I

I

|

I

Jaw height control
develops (-3 years)
[el.[al.h]./ul.fol./al ®—n

Upperlip & lowerlip

|

|

|

|

|

|

|

1

("2 to 3 years) |
e.g. Labio-dental fricatives :
|

|

|

1

|

|

I
[
|
.
Voiced productions mostly

Voiced-Voiceless contrasts
(-20-23 months)

Emergence of lingual
independence from the jaw

("3 years)

nhosterior dimensior

lides/Diphthongs
fav/, /21, farf

./'I;’.}df )

e e el

Upper & lower lip movements become adult-like;
increasing contribution of lower lip towards
bilabial closure (-2 to 6 years)

reen et al. 2000;

Synergies that use the back of
the tongue to assist the tongue
tip during alveolar productions

are adult-like ("4 to 5 years)

———-

Synergies relating to tongue
tip release and tongue body
backing are not fully matured.
("4 to 5 years)

Liberacao da ponta da
lingua e o do dorso da
lingua nao estao
totalmente
amadurecidos

(4 a 5 anos)




CONTROLE MOTOR ORAL

Vowels: Low, non-front & Limited jaw height control Jaw height control Upper & lower lip movements become adult-like;
non-rounded ("2 years) develops ("3 years) increasing contribution of lower lip towards
I Kent - 'i fil, Ju/, Jol, fa/ . ‘; 1el./2/.0il /[0l Jaf 0—-: bilabial closure (-2 to 6 years)
X A | Lip rounding & retraction | | (
: only in jaw high position } }
| t 1992 Wellnr tal | I T
; ! 4 | u lip & lowerli |
Mandible dominant; some I I PEETR P i [ ) -
: i iati s th > the back of
independent lip & tongue | , , [ differentiation I } synergles that use the back o
control | Maturation of jaw I (2 to 3 years) | : ttie tongue to assist the tongue
: movements | e.g. Labio-dental fricatives } | tip during alveolar productions
| | (*12 to 15 months) I ’ | I are adult-like ("4 to 5 years)
‘ : ! I ¢ i I
| I ‘ : | }
| I 1
i \ 14 | ! o
o Pt . | I 1 I
| | : P———————— 4 I e a | |
| I | I 1 I 1
| ! | 1 IFpi e 1 | Stk ot R
| i 1 |
I I I !
1] L] L
' ’
1 I
| I
i ! | . i
| | . .
. ! )
: Emergence of lingual Synergies relating to tongue Variability of intra-gestural
Voiced productions mostly | independence from the jaw tip release and tongue body synergies (e.g., upper and
| (-3 years) backing are not fully matured. lowerlip or lower lip-jaw) greater
: ("4 to 5 years) than adults (4 to 7 years)
| Nit 1 .
1 lides/Diphthong k
. favl, jnl, faif
) M/, 1df -

Voiced-Voiceless contrasts
(~20-23 months)

Tongue-tip -jaw temporal
coupling more variable than «
adults ("6 to 7 years)

Variacao intra-
gestual
(labio sup e inf
ou labio inf e
MANDIBULA)
como o de um
adulto

(4 a7 anos)




CONTROLE MOTOR ORAL

Vowels: Low, non-front & Limited jaw height control Jaw height control Upper & lower lip movements become adult-like;
non-rounded ("2 years) develops ("3 years) increasing contribution of lower lip towards
it o '; i/ /, faf - ': /€l fuf,/of faf L '|| bilabial closure (~2 to 6 years)
| Lip rounding & retraction | |
: only in jaw high position : JI Aco Iamento
| e 1651 | I I
! | Upperlip & | li |
. pperlip & lowerlip |
Mandlbie dom_\nant, some : I differentiation I : Synergies that use the back of
independent lip & tongue I I X m r
control ! Maturation of jaw | ("2 to 3 years) I : the tongue to assist the tongue Variability of intra-gestural
i movements : e.g. Labio-dental fricatives : | tip during alveolar productions synergies decreases with age
| {12 to 15 months) ] 1 : are adult-like (4 to 5 years) until it plateaus (“7 to 12 years) t r
' ' | nta ae iingua e
| I I : po
| I I
| L ¢ I L]
" e . | I | ] ! | 4 H
- O P . mandibula mais
| | | 1 (] I | |
| ! 1 1 P e I e e e = j———=1 |
| | I | i Y 4
I
i z | variavel do que
i i !
| 1
| ' ‘ : L adultos
| | . .
. | :
i Emergence of lingual Synergies relating to tongue Variability of intra-gestural
Voiced productions mostly 1 independence from the jaw tip release and tongue body synergies (e.g., upper and
I ("3 years) backing are not fully matured. lowerlip or lower lip-jaw) greater
1 : ("4 to 5 years) than adults (“4 to 7 years)
: Nift
|
.

(6 a 7 anos)

fac/, fa1/, far]

Vioiced-Voiceless contrasts M. fdf
(-20-23 months) . Tongue-tip -jaw temporal
3 ot coupling more variable than e
adults (6 to 7 years)

R e o — e




CONTROLE MOTOR ORAL

Variability of intra-gestural
synergies (e.g., upper and
lowerlip or lower lip-jaw) greater
than aduits (“4 to 7 years)

Variability of intra-gestural
synergies decreases with age
until it plateaus (7 to 12 years)

Smith & Zelaznik, 2004

Variability of intra-gestural
synergies adult-like
(*14 years; refinement ~30 years)

Vowels: Low, non-front & Limited jaw height control Jaw height control Upper & lower lip movements become adult-like;
non-rounded ("2 years) develops (-3 years) increasing contribution of lower lip towards
.'i fil, ot fof, faf - 1 fel./alfil Jul fol fal ’—'; bilabial closure (2 to 6 years)
: Lip rounding & retraction [ Kent, 1992 | reen et al. 2000;
| only in jaw high position : :
| Kent, 1992; Wellman et al., 1931 | Upper"p & |owey|ip H |
Mandible dominant; some = i I _
independent lip & tongue : : differentiation : | Synergies that use the back of
corbiol I Maturation of jaw [ (-2 to 3 years) | : the tongue to assist the tongue
. : movements : e.g. Labio-dental fricatives : | tip during alveolar productions
D | (-12 to 15 months) | Breerebal.- 2600 H : are adult-like (4 to 5 years)
i Green et al., 2000 :l Stoel-Gammon, 1985 : : Noiray et al
[
. : i i b *
I I : R e ¥ S e A 3 I !
I I H | 1o | I
| I | o I e ]
| : I | :
'. i : |
L} L)
' :
1
I | ]
| | . $
. 1
: Emergence of lingual S_yn ergies relating to tongue
Voiced productions mostly | independence from the jaw tip release and tongue body
Srig o e | (3 years) backing are not fully matured.
Grigos & .-.. ) 1 v
Kewley-Port & Pr 74 1 Anterior-posterior dimension {_4 to S years)
I ittrouer, 1993
1 Glic Diphthongs: b
e favf, [/, far/
oronal onsonants.
Voiced-Voiceless contrasts . fdf

(-20-23 months)

Grigos et al,, 2005

Tongue-tip -jaw temporal

coupling more variable than e

adults (-6 to 7 years)

7

@

Age in years «p

3_”_,




HIERARQUIA MOTORA DE FALA

ESTAGIO
Vil
PRos](’)DlA

ESTAGIO VI
SEQUENCIA DOS MOVIMENTOS (COARTICULACAO
MULTIPLANOS)

ESTAGIO V
CONTROLE DA LINGUA (ANTERIOR-POSTERIOR)

ESTAGIO IV
CONTROLE FACIAL (PLANO HORIZONTAL)

ESTAGIO Il
CONTROLE MANDIBULAR (PLANO VERTICAL)

ESTAGIO ESTAGIO I
| FONATORI

(Hayden e Square 1994; Fish, 2011) ~
TONUS (o)



ACENTO LEXICAL

bri

COPYRIGHT Aline Mara de Oliveira © all rights reserved



COARTICULACAO

E/OU

LABIOS
PONTA DE LINGUA
CORPO DE LINGUA

VEU

LARINGEO

SOBREPOSICAO ENTRE OS GESTOS

N

[pas]
Labial,
fechado
Alvedlar crilico
Palatal, largo
Aberto
(2)
Cc Cc

Vv

Labios fechados

Alvéolo fechado

Acoplamento
competitivo

(Namasivayam, et al. 2021; Oliveira, 2018)




COARTICULACAO

CV VC CCV
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COARTICULAGCAO

» Motor Control. 2011 Jan;15(1):118-40. doi: 10.1123/m¢j.15.1.118.

Coarticulation as an indicator of speech motor
control development in children: an ultrasound study

Natalia Zharkova ', Nigel Hewlett, William J Hardcastle

Affiliations + expand
PMID: 21339517 DOI: 10.1123/megj15.1.118

Abstract

There are still crucial gaps in our knowledge about developmental paths taken by children to adult-
like speech motor control. Mature control of articulators during speaking is manifested in the
appropriate extent of coarticulation (the articulatory overlap of speech sounds). This study
compared lingual coarticulatory properties of child and adult speech, using ultrasound tongue
imaging. The participants were speakers of Standard Scottish English, ten adults and ten children
aged 6-9 years. Consonant-vowel syllables were presented in a carrier phrase. Distances between
tongue curves were used to quantify coarticulation. In both adults and children, vowel pairs /a/-fif
and fa/-fuf significantly affected the consonant, and the vowel pair fif-fu/ did not. Extent of

coarticulation was significantly greater in the children than in the adults, providing support for the
__________________________________________________________________________________________________________________________|






http://drive.google.com/file/d/1I7W246AXfCFiSDiYOmeSeiXwBzTvkH6g/view

COARTICULACAO

https://www.youtube.com/watch?v=J3TwTb-T044



http://drive.google.com/file/d/1AN847C-09Aq7N2ZxKGJ2DZEWueIb0-pe/view

FALA

Desenvolvimento cognitivo, linguistico e motor

Cognitive Processing:
Ideation
Intent to communicate

Linguistic Processing
Word Retrieval; Grammatic & Syntactic framing

Phonologic mapping

‘ Sensorimotor Planning
and Programming

Specifying movement parameters
so that particular muscle groups are
selected to contract at the right

‘ time, so that the structures move

‘ Acoustic goals
Spatial configurations

SY2

with the correct range of motion,
‘ strength, speed, and direction.

Execution of the movement

eLyuesig




APRAXIA DE FALA NA INFANCIA

e “um transtorno neurologico dos sons da fala na infancia,
no qual a precis@o e consisténcia dos movimentos
necessdrios a fala estdo alterados, na auséncia de déficits
neuromusculares. Alteracdo nos pardmetros de
planejamento e/ou programacdo espacotemporal das
sequéncias de movimentos, que resultam em erros na
producgéo da fala e na prosodia”




REVISAO

FALA

CONTROLE MOTOR

COARTICULAGCAO

PROSODIA




aline_mara_oliveira

Aline Mara de Oliveira

aline.mara.oliveira@ufsc.br
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