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Case Report

A Novel Technique for the Fabrication of Hollow Denture

- A Need for Resorbed Ridge
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INTRODUCTION

Removable prosthesis is probably one of the oldest types of dental therapy used to
rehabilitate patients with complete or partial edentulousness. The main function of
the edentulous alveolar ridge is to provide a major area of support for the dentures.!
[ll-fitting prosthesis leads to a condition where there is no longer adequate support
of bone due to RRR. Hence, rehabilitation of such cases pose a clinical challenge, as
there is a decreased denture foundation area for support, retention and stability.2

Residual ridge resorption (RRR) is the severe atrophy of alveolar bone underlying
the mucoperiosteum. RRR affects the alveolar bone morphology, resulting in a
decreased denture foundation area and increased inter-alveolar ridge space. The
increase in inter-ridge distance provides a huge restorative space which results in a
heavier complete denture due to greater volume of denture base material. This
increase in restorative space amalgamates with the long lip length of the patient
which gives rise to huge challenge to the success of the complete denture. Also,
decreased denture foundation area increases the heaviness of the prosthesis and
negatively affects the retention of the denture due to gravity.3

Various weight-reduction techniques have been used in the past using a rigid
three-dimensional spacer, such as dental stone (Ackerman, 1955), cellophane-
wrapped asbestos, silicone putty during laboratory preparation to keep denture base
content out of the intended hollow cavity of the prosthesis. The following case report
describes a distinct lab technique for construction of hollow maxillary complete
denture for a patient with severe RRR.

PRESENTATION OF CASE

A 69-year-old male patient registered with the chief complaint of missing teeth to the
Department of Prosthodontics, KLE VK Institute of Dental Sciences, Belagavi,
Karnataka. The patient's medical history was not significant. Past dental history
showed that the patient has been a denture wearer for 4 to 5 years, and the maxillary
prosthesis was loose. His denture was rendered twice in this period. Intraoral
evaluation showed severely resorbed maxilla with increased inter-ridge space of
41mm. No other clinical abnormality was present.
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As conventional method of denture fabrication would have
resulted in a hefty complete denture and as the patient was not
ready for implant surgical procedure because of economic
reasons, the possible treatment plans available to implement
after clinical and radiographic evaluation were a hollow
maxillary complete denture and a conventional mandibular
denture. This treatment was conferred in detail with the
patient. After thorough examination and patient’s approval the
verdict was made. Mandibular complete denture was
fabricated using conventional technique.

Following steps were followed for the fabrication of hollow
maxillary complete denture. Try-in of maxillary complete
denture (heat cure denture base) following conventional
technique was done. The flask with interchangeable counter
flask was used for the fabrication of hollow denture. The term
"interchangeable technique"” refers to a method that employs
the use of one base flask with two interchangeable counter
flasks.

With the exception of using admix technique at the
definitive impression stage and a neutral zone impression
technique at the maxillo-mandibular relation stage, all steps
for conventional complete denture fabrication were followed
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until the try-in stage. The trial maxillary and mandibular
denture was invested and dewaxed in the conventional
manner. After dewaxing, the flask was separated and a 2 mm
thick layer of modelling wax was adapted on the intaglio
surface of tooth and on the buccal and lingual wall created
after wax elimination. The thickness was further checked with
the help of k-file. (Figure 1) The area where the thickness of
wax was less, wax was added layer by layer and the area where
the thickness of wax was more, it was removed by scraping
with the help of carver.

After adjusting the thickness of wax, Vaseline was applied
over the modelling wax surface and the trial packing was done
by placing the roll of clay in between the flasks to see the space
available between the intaglio surface of tooth and the denture
base. A polyethylene sheet was used at the time of trial closure.
Later, the flask was separated and the thickness of clay was
assessed. (Figure 2) After that, separating media (cold mould
seal) was applied on the entire surface of base flask including
permanent denture base and clay and the second counter
flasking was carried out with another counter flask which
perfectly fitted the base flask.

i Figure 4.
Figure 1.
Thickness of Wax Self-Cure Acrylic Shell
Measured with the was Prepared in the
Help of File Groove Created by
P Removing the Clay.
Figure 5.
Figure 2. Hollow Shells were
Trial Closure was Placed Over the
Carried Out Using Permanent Dentur_e
Modelling Wax in Base and Sealed with
between the the Help of Self-Cure
Flasks. Material.
Figure 3.
Indentation of
Clay was Created .
in the Counter Figure 6.
Flask Which is Floating Hollow
Seen as a Groove Denture
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The flask was separated after final setting of the dental
plaster and the clay was removed (Figure 3). Later a shell of
cold cure acrylic was prepared in the groove which was
obtained by removing the clay from the counter flask (Figure
4). After polymerization, the self-cure acrylic resin (DPI self-
cure) shell was removed from the counter flask and placed
over the base flask with permanent denture base and
stabilised with the help of few drops of cyanoacrylate. Trial
closure of the base flask and counter flask having teeth was
done to check for the hindrance while seating of flask together.
Interferences present were checked with the help of
articulating paper and removed by selective trimming of the
tooth and acrylic shell.

After getting the proper closure between the flasks, the
borders of acrylic shell were sealed with the help of self-cure
acrylic resin material (Figure 5) and water dipping test was
carried out to see the proper seal. After confirming the seal,
final packing was carried out using heat-cure acrylic resin
material (DPI heat cure). Long curing cycle was followed and
later the denture was removed from the flask.

Denture was checked for adequate seal and hollowness by
immersing the prosthesis in a clear jar of water. The denture
was floating in the jar with water giving evidence of
hollowness. The final denture was finished and polished,
denture was delivered to the patient. Post insertion
instructions were given to the patient.

DISCUSSION ‘

Conventional dentures fabricated on severely resorbed ridges
are unstable, non-retentive and inefficient. Also, extensive
weight of prosthesis provided to patients with severe RRR can
worsen the prognosis by accelerating resorption of the
residual ridge.* This may be due to the continuous pressure
exerted on the residual ridge by the heavy denture even at
rest.5 Systemic illness, financial problems and unwillingness
for the surgery will rule out the case for implant surgical and
bone augmentation procedure. Therefore, the conventional
denture becomes the treatment option left in such cases.6
Bone resorption begins shortly after complete tooth
extraction and continues for the rest of the patient's life.
Individual variations in resorption rates are difficult to predict.
Because of its complicated aetiology, it is therefore poorly
known. Modification can be made to the conventional denture
in addition to the modification in impression technique to
prevent the bone loss.” The foregoing literature reports that
hollow dentures have been fabricated to decrease the volume
of the denture material so as to prevent the problem
associated with it. This ideology was supported by the study of
Kalra A et al. In his study, he concluded that the denture
retention and stability values of conventional dentures and
hollow dentures were not found to be statistically significant.8
Also, Shah R] etal. in her study on hollow mandibular complete
denture concluded that reducing the heaviness of the dentures
will prevent transmission of damaging forces to the atrophic
ridge that would otherwise be transmitted from a
conventional heavy prosthesis to the underlying mucosa.® He
had also described an innovative technique for the
construction of hollow denture using 3D printed resin spacer
guide. But the drawback of this system includes cost and
accessibility of 3D scanner, 3D printer and dental SG resin
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material.1® Some of the techniques had even tried silicone
putty as a spacer for hollowing the prosthesis; however, its
retrieval was a difficult prospect from the hollow cavity later
on, due to its stiffness after complete polymerization of the
prosthesis.!! Anchal Qanungo et al. had described a hollowing
technique using glycerine soap as this does not interfere with
the curing of heat cure acrylic resin as the boiling point of
glycerine is 2900. The disadvantage being sealing the margins
which could result in microleakage.2

To serve as a spacer, Chaturvedi et al. rolled dental plaster
dough with pumice and sugar syrup and spread it over the
heat-cured foundation. Following that, the heat cure resin was
mixed, packed, and processed. A bur was used to make two
narrow holes in the denture, distal to the posterior most teeth.
The dental cement-pumice and sugar syrup were then scraped
off and placed in water.13

This technique overcomes the drawbacks of the older
techniques. Present technique maintains volume of denture
without increasing the weight by “hollowing out” the denture
base. The technique of using a flask with two interchangeable
lids and clay was very convenient for the fabrication of hollow
maxillary denture. However, inappropriate orientation of two
parts of flask can lead to discrepancy.

‘ CONCLUSIONS

Excessive ridge resorption leaves a broad restorative gap
between the residual ridges. In such condition, prosthetic
rehabilitation often results in increase in the prosthesis height
and weight which will overload the residual alveolar ridges
and indirectly jeopardising the prosthesis retention and
stability.

Pre-prosthetic treatment and implant-retained prosthesis
may not always be feasible options in such cases because of
systemic conditions or expenses. Thus, in such situations a
light-weight complete denture prosthesis is a feasible option
which decreases leverages by reducing the extra load on the
underlying mucosa.

Financial or other competing interests: None.
Disclosure forms provided by the authors are available with the full
text of this article at jemds.com.
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