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Sealing maxillary titanium obturators with removable
flexible caps
Bernd Reitemeier, Dr med dent habil,a Wolfgang Schaal,b Annette Wolf, Dr med dent,c and
Michael Walter, Dr med dentd
ABSTRACT
Maxillary obturator prostheses with hollow metal obturators can be made of titanium to reduce
weight. To prevent perforation of the hollow obturator during modifications, the obturator is
slightly undersized and covered with a replaceable cap. This cap is made of a soft copolymer to
facilitate uncomplicated modifications in the resection area and to improve function. (J Prosthet
Dent 2016;115:381-383)
Obturator prostheses are
commonly provided by maxil-
lofacial prosthodontists. As
changes may occur continu-
ously in the defect area after
resection, the peripheral seal
of the obturator prosthesis is

frequently unstable.1 Consequently, food and liquid may
leak from the nasal opening during eating.2 The patient’s
phonetic functionality can be adversely affected and
severely impaired3,4 and changes due to cicatricial
contraction are frequently observed.5 Extensive modifi-
cations of the obturator and renewal of the entire pros-
thesis are repeatedly required.

Various materials and methods of attaching the
obturator part to the prosthesis have been suggested to
improve the functionality of obturator prostheses.6 It is
particularly important that obturator prostheses for the
maxilla are lightweight.7 Using biocompatible titanium is
practical to reduce weight, as indicated by Fritzemeier
and Kruchen.8 They designed a hollow titanium obtu-
rator with a wall thickness of 0.3 to 0.7 mm. Habib and
Driscoll9 reported a weight reduction of up to 30% when
titanium was used. However, the rigidity of titanium
prevents using undercuts for improving retention. Should
contractions occur, these frequently lead to sore spots
and ulceration.5 Necessary adjustments may result in the
perforation of a metallic hollow obturator. Repairs are
complicated or impossible. The following procedure is
proposed to prevent these problems. Figure 1 shows the
initial clinical situation.
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1. Make a definitive cast. Use a half round wax profile
(casting wax 4.0×2.0 mm, 111-314-00; Dentaurum)
to preform a circular retention groove at the
obturator part.

2. After duplication, wax the framework using con-
ventional casting wax (Fig. 2).

3. Fabricate the framework and a lid for closing the
hollow obturator in titanium. Use a vacuum pres-
sure casting system for titanium casting (Dor-A-
Matic Ti; Schütz Dental). Use Class 1 unalloyed
pure titanium and a sufficient amount of casting
material (more than 30 g).

4. Remove the investment material and check eval-
uate the quality of the cast regarding voids using
an x-ray device with 60 kV and 0.01 mAs (Helio-
dent; Sirona Dental Systems).

5. Polish the metal parts (Fig. 3).
6. Close the hollow obturator with the cast titanium

lid by laser welding (Connexion; Degussa).
7. Determine the maxillomandibular relationship in

the usual manner.
8. Conduct a trial placement on the patient.
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Figure 1. Maxillary defect after extensive tumor surgery. Figure 2. Waxed framework.

Figure 3. Polished titanium framework. Note circular retention groove
resulting from use of half round wax profile.

Figure 4. Obturator prosthesis with 2 flexible caps from intaglio. Hollow
obturator completed with cast titanium lid.
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9. Process the prosthesis as usual in a hard denture
base resin (Paladon; Heraeus Kulzer GmbH).

10. Make an impression of the resection cavity with a
condensation silicone (Optosil P Plus; Heraeus
Kulzer GmbH).

11. Pour the cast
12. Shape the obturator cap in modeling wax.
13. Process the obturator cap in a soft copolymer

(Flexor; Schütz Dental). The thickness should be
approximately 5 mm (Figs. 4, 5).
Figure 5. Obturator prosthesis with flexible cap attached. Interface be-
tween hard denture base resin and soft cap is clearly visible.
DISCUSSION

In contrast with solid or hollow obturators made exclu-
sively of denture base resin,5,9,10 the use of titanium fa-
cilitates the fabrication of stable and biocompatible
obturator prostheses. The biggest advantage is weight
reduction because of the low density of titanium. A
further advantage is the option of quality control by
inspecting the titanium cast for voids using an x-ray
device. Soft tissue changes in the resected area as cica-
trices, tissue shrinkages, and neoformations can be easily
compensated with corrections on the replaceable cap
E JOURNAL OF PROSTHETIC DENTISTRY
made of a soft copolymer. This material exhibits a high
tensile strength (more than 4 MPa) and good elasticity,11

with a Shore hardness of 39 and a water absorption of 0.
A replacement maxillary obturator prosthesis is required
considerably less frequently than with other methods
Reitemeier et al



Figure 6. Obturator prosthesis after 19 years of function. One relining. In
this prosthesis, flexible cap is still original. A, Defect. B, Denture base with
(discolored) flexible cap detached. C, Denture and cap assembled.
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(Fig. 6). Patients can remove the flexible cap themselves
and minimize bacterial contamination by boiling the cap
(for example, immersing it in tap water at a rolling boil for
10 minutes). In order to prevent the patient from being
without a functioning prosthesis, an additional second
cap is fabricated. During function, the removable cap is
securely fixed through the circular retention groove in the
Reitemeier et al
titanium part of the obturator. Fabricating the cap from
the soft copolymer permits the extension in undercuts of
the resection area. They can be frequently found in the
area of the former facial and posterior walls of the
maxillary sinus. This enhances the anchoring of maxillary
obturator prostheses, particularly in edentulous patients.
The improved retention and better sealing between the
resection cavity and the obturator prosthesis also
considerably improves the patient’s masticatory function,
phonetic functionality and quality of life.4,12 When indi-
cated, a part of the flexible cap can be individually
extended to support the cheek. Further improvements in
retention and stability of obturator prostheses can be
achieved by using intraoral implants.13
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