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ABSTRACT

Soft palate tumors pose the challenge during reconstructive and rehabilitating procedures. Surgical
resection of these tumors leads to velopharyngeal insufficiency (VPI). The primary effects of VPI are
hypernasality and air-flow escape, while the secondary effects are abnormalities in speech articulation.
Surgical revision along with speech therapy is a common approach to the treatment of VPI. Prosthetic
management by means of speech aid prosthesis helps to reduce resonance, nasal emission and
consonants errors. This clinical report describes the different stages of rehabilitation of velopharyngeal
insufficiency defect following resection of malignant melanoma of left posterior alveolar ridge and soft
palate. The speech aid prosthesis helped to rehabilitate the velopharyngeal insufficiency defect and aided
in the diagnosis of extent of speech function improvement by perceptual and objective methods.
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INTRODUCTION nasopharyngoscopy (Seagle et al., 2002;

Pegoraro-Krook et al., 2008; Sie et al., 2008)
The soft palate along with posterior and magnetic resonance imaging (MRI)
and lateral pharyngeal walls establishes (Atik ez al., 2008; Kao et al., 2008). Surgical
velopharyngeal (VP) closure. However, correction and prosthetic rehabilitation

resection of soft palate due to tumors of
tonsils, soft palate or posterior pharyngeal
wall adversely affects this VP closure
mechanism due to velopharyngeal
insufficiency (VPI) (Curtis & Beumer, 1996).
The diagnosis of VP insufficiency can be
made with perceptual speech evaluation,
multi-view  video  fluoroscopy (MVF),

are the mainstay procedures for treatment
of VPI. There are various surgical options
available for management of VPI including
pharyngeal flaps and  pharyngoplasty
surgeries (Meek et al., 2003; Sipp er al.,
2008; Van Lierde ez al., 2008; Mink van der
Molen et al., 2009). However, if surgical
procedures are deemed unsuitable then
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prosthetic rehabilitation can be an alternative
step, as speech aid prosthesis can alleviate
functional deficiency up to nearly normal
level. Main objective of speech aid prosthesis
is to obturate the soft palate defect while
speaking and swallowing to prevent nasal
emission of air and direct the food to the
esophagus (Tuna ez al., 2010).

Resonance is the feature of voice that is
distinguished by the balance of sound
vibration in the nasal, oral and pharyngeal
cavities during speech. Abnormal
resonance can develop if there is blockage
or obstruction in one of the following
cavities, promoting hyponasality or cul-de-
sac resonance, or if there is velopharyngeal
dysfunction (VPD), can lead to hypernasality
and/or nasal emission.

Nasal emission of air causes hypernasality
and hinders speech articulation. Therefore
functional molding is necessary to allow the
lateral and posterior pharyngeal muscles
to constrict and contact the bulb portion of
the speech aid prosthesis during function.
Following prosthetic rehabilitation, the role
of speech therapist is important in resolving
speech articulation errors and assessment

of speech by various subjective tools. This
case report describes the role of speech aid
prosthesis as a therapeutic and diagnostic
tool during rehabilitation of velopharyngeal
insufficiency defects.

CASE REPORT

A Thai female patient, aged 38 years, had
a history of malignant Melanoma on the
left posterior alveolar ridge and soft palate.
After surgical resection, the skin graft was
placed on the upper left lateral wall of defect
(Fig. 1 and Fig. 2). Prosthetic management
was carried out in three stages; immediate
prosthesis after surgical resection of tumor,
interim prosthesis, after two months and
definitive prosthesis after six months of
surgical resection.

An alginate impression was made prior to
the planned surgery to fabricate immediate
surgical obturator with heat cure acrylic. This
immediate surgical obturator was inserted
immediately following tumor resection after
some adjustments and tissue conditioner
(GC America Inc, USA) relining to cope up
with progressive healing process. Immediate

Fig. 1 Extraoral presentation without prosthesis. (A) The left side of the lip was depressing inward.
(B) Missing left maxillary teeth and inadequate lip support.
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surgical obturator was replaced with a
delayed surgical obturator after two weeks
and relined with tissue conditioner in the
speech bulb area by functional moulding.

After two months of surgery, interim speech
aid prosthesis was fabricated with heat
cure acrylic. Missing teeth # 22-25 were
added in interim speech aid prosthesis and
the speech bulb was extended to improve
speech and deglutition. Functional moulding
was done by using a tissue conditioner.
Perceptual assessment was done by the
speech therapist and the obturator bulb area
was adjusted accordingly (Fig. 3). After a
satisfactory perceptual assessment report, the
objective method of assessment was adopted
by analysing speech components using a
nasometer. The patient was instructed to
read oral and nasal Thai passages while
the nasometer recorded the quality of
speech. The speech was assessed according
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to various parameters including speech
intelligibility, resonance, nasal airflow,
consonant errors, grimace, voice, language
and nasalance scores (Table 1). The reports
had shown improved quality of speech
when rehabilitated with interim prosthesis
as compared to without prosthesis. The
nasalance score had reduced from 74% to
57% after interim prosthesis (Table 1).

The interim speech aid prosthesis was
followed by fabrication of definitive speech
aid prosthesis after six months (Fig. 4).
The definitive speech aid prosthesis was
fabricated by following removable partial
denture (RPD) principles. The bulb area on
the master cast was blocked out with plaster
and pumice mixture to guide the metal
extension at the palatal plane. Interim speech
aid prosthesis bulb portion was copied and
pattern was transferred to definitive metal
framework, which was further modified by

Fig. 2 Intraoral presentation without prosthesis. (A) Absence of left maxillary teeth and associated hard
and soft tissue. (B) Extent of velopharyngeal insufficiency defect.

Fig. 3 Interim speech aid prosthesis. (A) Interim obturator. (B) Bulb portion relined with tissue conditioner.
(C) Bulb portion relined with heat cure acrylic.
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tissue conditioner lining to extend 3 mm
horizontally and vertically by functional
moulding. Functional molding was done
through functional movements by moving
the head vertically; upwards and downwards,
horizontally; right side to left side and
mixture of movements by moving the head
downwards to touch the chin with chest
and move right side to the left side (Fig. 5).
The bulb portion of speech aid prosthesis
was relined until a satisfactory outcome was
attained on perceptual speech evaluation
by speech therapist (Fig. 5). The objective
assessment was done to evaluate nasal

emission, speech intelligibility and nasalance
scores by nasometer. Report from definitive
speech aid prosthesis was compared with
previous reports (without prosthesis and with
interim prosthesis). Marked improvement in
speech quality was noticed after assessment
with definitive speech aid prosthesis. The
nasalance score had reduced further from
57% (with interim prosthesis) to 48% (with
definitive prosthesis). Much improvement in
oral speech quality was seen, from 44% (with
interim prosthesis) to 38% (with definitive
prosthesis) (Table 1).

Fig. 4 Extraoral presentation with definitive prosthesis. (A) Adequate labial fullness after insertion
of prosthesis. (B) Lip support and harmonious appearance during smile.

Fig. 5 Intra-oral presentation with definitive prosthesis. (A) Definitive speech aid prosthesis. (B) The inferior
portion of the obturator was kept parallel to the horizontal hard palate. (C) Definitive prosthetic outcome.
Design of speech aid prosthesis fulfilling the esthetic and functional requirements.
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Ethics Statement

The case publication is in the scope of the
permission to further use medical data
signed by every patient at the hospital. The
patient signed the general university consent
form. This general consent was approved by
the local ethics committee of the university
(Ref. No: 4834412).

DISCUSSION

The impact of surgical resection of tumor
varies according to the procedure, size,
location and the extent of resection, and
subsequently the type of reconstruction

during rehabilitation procedure (Kuroda
et al.,, 2000; Rieger et al, 2009).
Velopharyngeal insufficiency defects

associated with soft palate cancer resection
leave the patient with psychological and
functional deficiency. The soft palate
deficiency leads to hypernasality and nasal
emission due to leakage of air through
the nose during speech (Kummer er al.,
1992). This abnormal distribution of
acoustic energy and air pressure within
the oral cavity and nasal cavity during
speech should be restored either by surgical
reconstruction or by prosthetic rehabilitation
procedures. The two most commonly used
procedures for correction of VPI are the
posterior pharyngeal flap and the sphincter
pharyngoplasty. These procedures help by
decreasing the size of the velopharyngeal
port. Recently, few surgical techniques
designed to improve velopharyngeal closure
gained popularity which includes Furlow’s
palatoplasty and palatal re-repair (Dings
et al., 2014). These two techniques work
by lengthening the palate and/or otherwise
tightening the levator sling, which can
partially decrease the escape of air through
nasal cavity during speech.

Prosthetic rehabilitation includes the use of
palatal speech aid obturators. The objectives
of speech bulb prosthesis are to control
the escape of air through nasal cavity and
nasal resonance during speech and to block
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the leakage of materials from the nasal
passage during the process of deglutition.
Hence speech aid prosthesis can satisfy the
psychological, esthetic and functional needs
associated with velopharyngeal insufficiency
defects when surgical procedures are not
deemed suitable. Thus in this case, the
speech aid prosthesis improved the esthetics
by restoring the missing teeth and speech
function by customisation of the speech bulb
portion of prostheses.

Furthermore, speech assessment after
surgical or prosthetic management of VPI
is important for diagnostic and therapeutic
purposes, therefore speech therapists play
an important role in diagnosing and helping
to achieve ultimate improvement in speech.
Perceptual assessment is the initial phase,
which helps to diagnose the extent and
impairment in speech. It is done by the
examiner’s assessment of speech during
prescribed reading tasks. The objective
assessment of speech gives a more in depth
idea of speech impairment, which is done by
using different devices.

The objective assessment of voice and
resonance can be done by a nasometer. It
provides a helpful biofeedback tool during
stimulatory testing and during treatment by
measuring the acoustic energy entering into
the oral and nasal cavities during speech.
The computerised instrument with the help
of software, then calculates the proportion
of oral and nasal resonance as a nasalance
score. In this case, the nasometer assessment
was done prior to the fabrication of speech
aid prosthesis, which was compared to the
nasometer reports after the fabrication of
interim and definitive prosthesis in order
evaluate the improvement in speech quality
and resonance. The various parameters
had shown improvement in speech quality,
specifically the nasalance scores, which
were showing a consistently decreasing
trend from 74% nasalance scores without
prosthesis to 48% with definitive prosthesis.
Quality of oral speech had refined from 63%
without prosthesis to 28% with definitive
prosthesis. This improvement in speech can



be anticipated due to appropriate speech
bulb relationship to posterior pharyngeal wall
and lateral wall tissues of the defect. The
progressive assessment of speech not only
helped to diagnose the intensity of resonance,
degree of nasal emission and speech
intelligibility, but further helped to improve
the design of the bulb portion of speech
aid prosthesis by providing the consistent
feedback for nasalance scores in percentage.

CONCLUSION

Interim speech aid prosthesis helped to
diagnose the speech intelligibility, resonance
and consonants errors by nasometer
assessment which were overcome in
definitive  prosthesis  therefore  speech
aid prosthesis served the purpose of
diagnostic and therapeutic aid in assessing
and improving the speech intelligibility,
resonance, nasal emission and nasalance
scores  while treating  velopharyngeal
insufficiency defect.
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