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The soft palate acts as a dynamic separator 
between oral and nasal cavity.1 The soft palate, 
lateral and posterior pharyngeal walls form the 
velopharyngeal (VP) closure so that all of them 
create a three dimensional muscular valve which 
is known as VP sphincter.2 The VP closure pattern 
depends on the contraction degree of the sphinc-
ter components. Variation in the contribution of 
each of these components produces several pat-
terns of sphincteric closure or attempted closure 
of the VP portal that were described by Skolnick et 
al.2 Adequate VP closure is required during swal-
lowing and production of all consonants except for 
the nasal ones.3

AbstrAct
Pharyngeal obturator prostheses restore the congenital or acquired defects of the soft palate 

and allow adequate closure of palatopharyngeal sphincter. Two patients with soft palate defect and 
subsequent velopharyngeal insufficiency were rehabilitated using pharyngeal obturator prosthe-
ses which had different retention mechanisms. Since it is necessary for swallowing and intelligible 
speech, the patients were examined in terms of adequate velopharyngeal closure after prosthetic 
treatment. The results were satisfying for both the patients and physicians. (Eur J Dent 2010;4:81-87)
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Impairment of VP function can be due to in-
sufficiency or incompetency.3-8 VP insufficiency is 
distinguished by speech and nasal resonance ab-
normalities related to defects of the soft palate, 
which may be congenital as in cleft lip and palate 
(CLP) or acquired as in palatal tumor resection.5-7 
VP incompetence describes dysfunction of an ana-
tomically intact VP mechanism as in patients with 
neuromuscular disorders.3,4,8 The diagnosis of VP 
insufficiency can be made with perceptual speech 
evaluation, multiview videofluoroscopy (MVF), and 
nasendoscopy (NE).9

The primary effects of the VP insufficiency are 
air-flow escape and hypernasality.10,11 Secondary 
effects are disorders in speech articulation (dis-
tortions, substitutions and omissions).6,10 VP insuf-
ficiency causes communication problems because 
of distortion in speech, resonance and articulation 
apart from swallowing disturbance.10-12 In this re-
gard, patients usually have psychological prob-
lems together with physical difficulties.13 These 
problems are demonstrated especially in child-
hood and continue lifelong. 

Surgery in combination with speech therapy is 
a common approach to the treatment of VP dys-
function.6,11 There are several surgical procedures 
that can be performed to correct the physical mal-
function. Some of these are palatal pushback with 
a pharyngeal flap lining, sphincter pharyngoplas-
ty, a superiorly based obturating pharyngeal flap, 
and Furlow palatoplasty.9 However, when surgical 
treatment is not considered as an option, pros-
thetic management of VP insufficiency is carried 
out by means of a pharyngeal obturator, whereas 
VP incompetence is traditionally managed by a 
palatal lift prosthesis.4,5,7,8 A pharyngeal obturator 
is a removable maxillary prosthesis which has a 
posterior extension to separate oropharynx and 
nasopharynx.5,10 This obturator prosthesis re-
stores the defects of the soft palate and allows 
adequate closure of palatopharyngeal sphinter.5,7 

When a pharyngeal obturator is  placed, the pa-
tient can exhibit adequate separation between the 
oral and nasal cavities during production of plo-
sives consonants or while blowing with variable 
intensity.14,15 An effective prosthesis will restore 
speech, allow proper swallowing, and have an ac-
ceptable appearance.16 However, it should have 
sufficient retention and stability.17-20 In dentulous 
and partially edentulous patients the retention and 

stability of the pharyngeal obturator prosthesis 
is easily achieved by the existing teeth.10,18 How-
ever, it may be hard to achieve adequate reten-
tion with conventional prostheses in edentulous 
patients.1,10,13,20 If dental implants are considered, 
implant-supported overdentures are the best and 
sometimes unique choice for treatment in such 
patients.7,17,19-21

Herein, we report two cases with soft palate 
defects rehabilitated by pharyngeal obturator 
prostheses using different retention mechanisms. 
Adequate VP closure was obtained with applied 
prosthetic treatments. Thereby, oro-nasal com-
munication was prevented, esthetics and speech 
were improved.

 
cAsE 1
A twenty four year-old female teacher suf-

fering from speech difficulty and communication 
problems had a history of a cleft of the hard and 
soft palate. In her medical history, the patient had 
an operation for restoring the cleft palate dur-
ing her early childhood. She had a maxillary an-
terior fixed dental prosthesis extending from the 
left first premolar to right canine (Figure 1). She 
was talking with soft intensity (ie, volume) to de-
crease the nasal emissions. Speech difficulty and 
hypernasality were also detected in the clinical ex-
amination. When the patient was instructed to say 
‘ah’ a tethered velopharynx and insufficient velar 
elevation were observed due to the surgical scar 
at the velum. Speech evaluation was performed by 
speech pathologists that assessed resonance, the 
occurrence of inappropriate nasal air emission, 
and articulation. Nasal emission was assessed 
using the Bzoch base-10 index of Nasal Air Emis-
sion. Hypernasality scores were derived similarly 
on a base-10 index using the Bzoch Cul-de-Sac 
Test. Articulation was assessed using the Bzoch 
Error Pattern Articulation Test.22

The patient refused to have a surgical recon-
struction. A pharyngeal obturator with clasp re-
tention was planned since the patient had full 
dentition. The impression of the pharyngeal bulb 
(speech bulb or obturator) was made with yel-
low modeling plastic impression compound (Kerr 
Corp, Orange, California, USA) during the func-
tional movements of the patient. The patient was 
asked to move her head in a circular manner from 
side to side, to extend her head as far forward and 
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backward as possible and to say ‘ah’ and swallow. 
Afterwards, detailed impression was made with 
zinc-oxide eugenol impression material (SS White 
Impression Paste, Gloucester, England).14 The 
acrylic bulb was formed in wax and fabricated ac-
cording to the impression using heat polymerized 
acrylic resin (Meliodent; Heraeus Kulzer GmbH, 
Hanau, Germany) and prosthesis was delivered 
to the patient (Figures 2 and 3). The patient was 
instructed in the specific care for her prosthesis.

After prosthetic rehabilitation, the speech of 
the patient was improved markedly. The speech 
improvement was confirmed by a speech patholo-
gist so that the patient’s facial grimaces were 
disappeared and articulation of the explosive 
consonants such as "p", "b", "g", "t", and "d" was 
corrected. During two years of follow-up period, 
patient was satisfied with the use of the prosthesis 
and also expressed her social and psychological 
satisfaction.

Figure 1. Intraoral view of the patient with congenital soft pal-
ate defect.

Figure 2. Pharyngeal obturator with clasp retention.

Figure 4. Intraoral view of the edentulous patient with aquired 
soft palate defect.

Figure 3. Intraoral view of the dentate patient’s pharyngeal 
obturator.
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Figure 6. Intraoral view of the edentulous patient’s  pharyngeal 
obturator.

Figure 5. Maxillary complete denture with pharyngeal obtura-
tor.
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cAsE 2
A sixty four year-old completely edentulous 

male patient with VP insufficiency was referred 
with the diagnosis of soft palate defect (Figure 
4). He had speech difficulty and hypernasality. A 
speech pathologist performed his speech evalua-
tion including assessment of resonance, the oc-
currence of inappropriate nasal air emission, and 
articulation. His medical history revealed that he 
had an operation for squamous cell carcinoma of 
the soft palate one year prior to referral. Right lat-
eral neck dissection was performed to him. Intra-
oral examination revealed that the alveolar ridg-
es, vestibular sulci and shape of the palate were 
suitable for a conventional complete denture. He 
refused dental implant treatment, which was pro-
posed for increasing the stability and retention of 
the prostheses. 

Complete denture prostheses were fabricated 
for him, conventionally. Thereafter, functional im-
pression of the soft palate defect area was made 
using green modeling plastic impression com-
pound (Kerr Corp, Orange) with the support of the 
1 mm round orthodontic wire (Dentaurum, Isprin-
gen, Germany) which was attached to the poste-
rior part of the upper prosthesis. Final impression 
was made using zinc oxide eugenol impression 
material (SS White Impression Paste, Gloucester) 
after instructing the patient for functional move-
ments of his head as in case 1. The acrylic pharyn-
geal bulb was processed from heat polymerizing 
acrylic resin (Meliodent, Heraeus Kulzer GmbH). 
Definitive prostheses were delivered to the patient 
after making necessary adjustments (Figures 5 
and 6).

Adequate VP closure was detected after the 
patient was examined during drinking water in the 
upward head position. Moreover, no nasal reflux 
was observed. A speech pathologist confirmed 
that the hypernasality was reduced after testing 
the production of oral and nasal consonants and 
the speech was noticeably improved after percep-
tual speech evaluation. The patient was trained 
in oral hygiene and instructed in the specific care 
for his new prostheses. The checkups were done 
at 1st week, 2nd week, 1 month, and 6 months af-
ter insertion of the prostheses. After three years 
follow-up period, the patient was satisfied with his 
prostheses. 

dIscussIon
Prosthetic rehabilitation of the patients suf-

fering from VP deficits with obturator prostheses 
varies according to the location and nature of the 
defect or deficiency.4,5,7,8 There are differences 
between obturator prostheses constructed for 
patients with developmental or congenital mal-
formations of the soft palate, as compared with 
those constructed for patients with acquired de-
fects.4,7,8,10 However, the objectives of obturation 
are to provide the capability for the control of nasal 
emission and inappropriate nasal resonance dur-
ing speech and to prevent the leakage of material 
into the nasal passage during deglutition.5,10,11To 
achieve normal speech with a prosthesis, an ac-
curate prognosis is extremely important for the 
patients exhibiting considerable movement of the 
residual VP complex during function.2,11 Because 
the movement of the lateral pharyngeal walls is 
essential for the control of nasal emission, little or 
no movement of VP mechanism makes is difficult 
to achieve normal speech with either surgical re-
construction or prosthetic therapy.2-4,11,15

In the literature, several types of prostheses 
have been described to improve speech abil-
ity.4,5,7,11,18,21,23 A pharyngeal obturator prostheses 
may prevent the hypernasality and/or nasal emis-
sion associated with VP inadequacies.4,5 In order 
to obtain adequate VP closure during speech and 
swallowing a posterior extension is added to pros-
thesis.5,14 The extension must be positioned at the 
level of the hard palate during the most active 
movement of the pharyngeal sphincter.10,15 This 
movement can be achieved by asking the patient 
to say ‘ahh’ or by touching to posterior wall of 
the pharynx with an instrument to initiate gag re-
flex.10,14 An acrylic resin extension must be formed 
functionally. This extension must be in static 
contact with the soft tissues and must not affect 
the stability of the prosthesis.1,10 The impression 
should be examined for contact with the pharynx 
bilaterally and posteriorly.14 In this report, patients 
were allowed to drink water to test the complete 
closure of the anatomical defect of soft and hard 
palate. The water should not reflux into the nasal 
cavity when the patient is in upright position.10

The success of the soft palate defect prosthe-
sis depends on the functional adaptation of the 
impression material.7,10,14 In current cases, mod-
eling plastic impression compound was used in 

  Prosthetic rehabilitation of velopharyngeal insufficiency



January 2010 - Vol.4
85

European Journal of Dentistry

functional contouring of the palatal defect and VP 
portion. Zinc oxide impression material was added 
to make the final impression. Zinc oxide-eugenol 
impression material is accurate with dimensional 
changes during setting of about 0.1%.14 The mixed 
materials have adequate adhesion to compound; 
therefore, adhesives aren’t necessary to be ap-
plied to the compound in clinical usage. Moreover, 
no separating medium is needed before the stone 
model is poured. However, it sets to a brittle solid 
and needs to be handled carefully. Life-threaten-
ing complications may arise in the case of broken 
and aspirated zinc oxide-eugenol impression ma-
terial.14 Rarely some patients develop eugenol irri-
tation in the soft tissues. Impression wax may also 
be added to the compound surface to make final 
impression.17 Recently, elastomeric impression 
materials such as polyvinylsiloxane and polyether 
have also been considered appropriate for border 
molding procedures.24 

Retention of pharyngeal obturator can be ob-
tained by direct and indirect retainers for patients 
with complete maxillary dentition, as in the first 
case. Although removable partial denture designs 
for patients with VP deficiencies are similar to re-
movable partial denture designs for nonsurgical 
patients, the long lever arm created by the exten-
sion for the obturator must be considered.7,10,16 The 
weight and length of obturator portion increases 
the effect of gravitational forces and the potential 
for rotation around the fulcrum line. The effect of 
extension will be most significant for patients re-
quiring a Kennedy Class I or Class II removable 
partial denture and minimal for patients with Class 
III or Class IV removable partial dentures.10 For 
patients requiring Class I or Class II partial den-
tures, multiple indirect retainers are suggested, 
which will tend to resist the downward displace-
ment of the obturator and increase the stability of 
the prosthesis.25 

In edentulous patients, achieving an effec-
tive retention by conventional prostheses for the 
edentulous patients with both hard and soft pal-
ate defects is very difficult, if not impossible.7,19,20 

This is especially due to the weight of the pros-
thesis and the inability to obtain a border seal.17 

Moreover, a complete denture may be contra-
indicated in the patients with irregular palate 
anatomy, shallow vestibular sulci or lower muscle 
attachments.16 Therefore, dental implants have 

great importance for these patients.21 Accord-
ingly, the retention provided by the implants will 
be enhanced if the implants can be positioned to 
maximize the anterior-posterior spread. They im-
prove prosthesis retention, stability, and occlusal 
function when they are used in selected cases.21 
However in some cases implant treatment may be 
complicated such as for the irradiated tissues.26 
Furthermore implant treatment may be rejected 
by the patients because of psychological reasons 
as presented in second case report. The retention 
of prosthesis can be obtained by the alveolar ridge 
and deep vestibular sulcus as in the second case 
in this report.

The degree of defect affects the functions of the 
obturator. If the defect includes both soft and hard 
palate resections, the discomfort in the usage of 
obturator increases.27 Most individuals with a his-
tory of radiation therapy have poorer satisfaction 
with obturator function due to their dry mouth.27

The treatment of VP insufficiency requires mul-
tidisciplinary approach. Accordingly, a speech pa-
thologist should participate in treatment of these 
cases to test articulation errors and inappropri-
ate oro-nasal resonance balance.7 Perceptual 
and instrumental measures of hypernasality and 
nasal escape along with a profile of the patient’s 
articulation provide the diagnostician information 
about the frequency and consistency of VP insuf-
ficiency. These measures, however, provide only 
limited information about the functioning of the VP 
mechanism. The use of MVF and/or NE may con-
tribute to the diagnostic confirmation of the as-
sessment of velar mobility, pattern of velar eleva-
tion, size of residual VP gap and lateral pharyngeal 
wall displacement while the patient is producing a 
standardized sample of connected speech. It may 
also contribute the assessment of treated patients 
with VP insufficiency.9,28  While neither NE nor MVF 
can substitute for perceptual speech assessment 
in the diagnosis of VPI, they are complementary 
tools in the assessment of velopharyngeal func-
tion.28 In present cases, no nasopharyngoscopic 
evaluations were made. However, perceptual 
speech evaluations were demonstrated significant 
improvements in speech ability and VP function.

In the course of time dissatisfaction of patients 
using definitive obturator increases.  It seems that 
adjustment to an obturator might be a lengthy 
and changing process that requires close clinical 
monitoring.27 
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concLusIons
In this report, two patients with soft palate 

defect as VP insufficiency and different oral con-
ditions were treated successfully by pharyngeal 
obturator prostheses which had different reten-
tion mechanisms. It is crucial to rehabilitate these 
patients with suitable prosthetic management for 
successful results.
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