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Effectiveness of Speech Prostheses in Velopharyngeal Dysfunction
Rehabilitation for these children includes a multidisciplinary team involving plastic surgeons, prosthetic
therapy, and also behavioral therapy (Navya, Pushpavathi, Sreedevi, & Dakshayani, 2011). Literature
reveals between 25% to 50% of primary surgical intervention of both the soft and hard palate presents
with VPD, resulting in the need of prosthetic devices to correct the gap (Pinto, Dalben, & PegoraroKrook, 2007). The goal for these children is to accomplish speech intelligibility with a natural sounding
quality (Pinto, Dalben, & Pegoraro-Krook, 2007). The appliance consists of three parts, the anterior,
which may include dental implants, the pharyngeal obturator, which covers or fills the palatal gap, and
the pharyngeal bulb, which is placed along the velum (Pinto, Dalben, & Pegoraro-Krook, 2007). A
speech prosthesis is used to separate the oropharynx from the nasopharynx, and posteriorly aid in
proper elevation of the velum to accomplish velopharyngeal closure (Aboloyoun, Ghorab, & Farooq,
2013). Palatal prostheses can be a permanent or a temporary treatment used in order to stimulate the
movements of the pharyngeal walls (Freitas et al., 2013). Effectiveness of prosthesis is primarily based
on the listener’s perceptions before and after prosthesis placement (Pinto, Dalben, & Pegoraro-Krook,
2007). The use of a speech appliance does not fully improve articulation; however, it creates adequate
intraoral pressure in result aiding the production and intelligibility of speech sounds (Pinto, Dalben, &
Pegoraro-Krook, 2007).

Effectiveness of Speech Therapy
Speech therapy is an important part when working with children with a cleft lip and palate
presenting VPD. Speech therapy addresses articulation, resonance, and nasal airflow (Pereira,
Sell, & Tuomainen, 2013). Speech therapy is needed to eliminate compensatory articulations
and nasalized sounds as well. Nasalization is defined as the airflow through the oral and nasal
cavities resulting in reduction of necessary negative pressure making oral consonants weak
and nasalized (Pereira, Sell, & Tuomainen, 2013). Speech intelligibility is defined as an
acoustical speech sound perceived and comprehended by a listener (Ghandour, Kaddah,
Abdelhamid, & Elbarbary, 2013). Assessments involved listener’s perceptions of the
utterances being spoken by the children before and after the implementation of the prosthesis.
The listeners have to identify whether a word, sentence, or conversational piece is
intelligible, and if not, what exactly the affected speech sounds are (Ghandour, Kaddah,
Abdelhamid, & Elbarbary, 2013). Speech therapy will not eliminate hypernasality or nasal
emissions alone, but with behavioral management of the appliance, it will aid in reducing the
compensatory articulations made previously (Ghandour, Kaddah, Abdelhamid, & Elbarbary,
2013). 	
  

Table 1: “Results of speech and velopharyngeal function before and after intensive therapy and bulb reduction (Bispo et al., 2011)”

Characteristics: Speech Quality of Cleft with
Velopharyngeal Dysfunction
The speech quality in children with cleft lip and palate is atypical compared to
typical speech characteristics of normal children. The impairment will depend
on how severe the cleft is; the correlation being a greater opening in the
palate, the poorer the speech quality will be (Navya, Pushpavathi, Sreedevi, &
Dakshayani, 2011). Speech is characterized by having abnormalities in nasal
emissions, hypernasality, and nasal resonance (Bispo et al., 2011).
Velopharyngeal dysfunction allows for sound energy to leak through the nasal
cavity, resulting in inadequate intraoral pressure created for speech sounds
(Navya, Pushpavathi, Dakshayani, & Sreedevi, 2011). Insufficient intraoral
pressure allows for compensatory articulations, or the errors in the place of
articulation, and reduction of the speech intelligibility occur (Navya,
Pushpavathi, Sreedevi, & Dakshayani, 2011). Typical nasalization allows air
to pass through the nasal cavity, but when vowels become nasalized, the sound
presents itself with less intensity, and less energy overall (Navya, Pushpavathi,
Sreedevi, & Dakshayani, 2011).
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Auditory	
  perceptual	
  assessment	
  of	
  resonance

Hypernasality

Normal

Auditory	
  perceptual	
  assessment	
  of	
  
articulation

Presence	
  of	
  compensatory	
  
articulation-‐	
  glottal	
  stops

Use	
  of	
  correct	
  oral	
  place	
  of	
  
articulation

Nasometry-‐oral	
  sample	
  (27%	
  or	
  less=	
  normal)

37%	
  	
  	
  
Indicative	
  of	
  hypernasality	
  

23%	
  	
  
Indicative	
  of	
  adequate	
  
resonance	
  

Aerodynamic	
  assessment	
  velopharyngeal	
  
area	
  /papa/

29	
  mm^2	
  
Indicative	
  of	
  VPI

0.08	
  mm^2	
  
Indicative

Nasoendoscopic	
  assessment	
  

Large	
  VP	
  gap	
  
Limited	
  movement	
  of	
  
pharyngeal	
  walls	
  and	
  velum

Adequate	
  VP	
  closure	
  at	
  the	
  
speech	
  bulb	
  with	
  good	
  
displacement	
  of	
  pharyngeal	
  
bulb

Videoﬂuoroscopic	
  assessment

Large	
  VP	
  gap	
  	
  
Limited	
  velar	
  elevation	
  and	
  
limited	
  wall	
  displacement

Touch	
  of	
  velum	
  and	
  
pharyngeal	
  wall	
  to	
  the	
  bulb

Speech	
  Intelligibility	
  

Severely	
  compromised

Normal

Figure 1: Pharyngeal Obturator (Bispo et al., 2011)

Figure 2: Intraoral pharyngeal obturator in proper place (Bispo
et al., 2011)

Conclusion
Cleft lip and palate are considered to be one of the most prevalent facial anomalies worldwide
(Radojicic et al., 2014). Velopharyngeal dysfunction is common in many children with cleft lip
and palate due to the inadequate velopharyngeal closure (Freitas et al., 2013). Some children are
unable to receive the secondary palatal surgery due to physical limitations in severity of the hard
palate, so a speech appliance will be formed for them (Bispo et al., 2011). Literature states that a
combination therapy of a speech prosthesis and intensive speech therapy will create necessary
intraoral pressure within the oral cavity, reduce hypernasality, eliminate compensatory
articulations such as glottal articulations, and omit nasal emissions resulting in improvement of
speech intelligibility (Bispo et al., 2011). Further research must be elicited to answer the
controversy of whether a prosthetic device aids in palatal growth in children with a significantly
severe cleft and whether it optimizes for a better surgical intervention if the appliance does
promote growth (Bispo et al., 2011).
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Introduction
Cleft lip and palate (CLP) is one of the most common congenital facial
abnormalities worldwide (Radojicic, Tanic, Jovic, Cutovic, &
Papadopoulus, 2014). Each day approximately 1 out of every 700 infants
are born with a cleft of the lip, soft palate, and/ or hard palate (Radojicic et
al., 2014). Typically, within 1 to 2 weeks after birth, the surgery of the lip
will occur (Shammas, Ahmed, & Karthik, 2012). Between the ages of 1 and
6 (Shammas, Ahmed, & Karthik, 2012), children will receive a primary
palatoplasty, meaning the soft palate will be reconstructed as well
(Radojicic et al., 2014). A secondary palatal surgery of the hard palate will
be performed (Radojicic et al., 2014). Some children with severe cleft
palates are not able to receive the secondary surgery because of the lack of
palatal tissue to close the gap (Bispo et al., 2011). Infants born with a cleft
lip or palate find difficulties creating intraoral pressure that is necessary for
feeding and for speech production (Radojicic et al., 2014). The opening of
the lip and palate impairs the individual from creating the negative pressure
to create the sucking ability to feed, and also the pressure used for
pressurized consonants while speaking (Radojicic et al., 2014). With a cleft
palate, many children suffer from velopharyngeal insufficiency, or the lack
of tissue of the soft palate (Freitas et al., 2013). A separate condition that
may occur is velopharyngeal incompetence which is the lack of pharyngeal
movement (Freitas et al., 2013). This results in velopharyngeal dysfunction
(VPD) (Freitas et al., 2013). Due to VPD and the cleft, a speech prosthesis
can be implemented to aid in speech production and adequate
velopharyngeal function (Bispo et al., 2011).

