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A b s t r ac t
Polyetheretherketone (PEEK) has been advocated for medical use for many years because of its unique mechanical and biological properties.
Recently many researchers proposed and successfully demonstrated the use of PEEK as a material of choice for various prosthodontics treatment
modalities. The purpose of this case report is to show the feasibility of the use of PEEK as a choice of material for the fabrication of the maxillary
obturator. The patient was presented with partial maxillectomy and seeking treatment to improve his speech, mastication, and function. PEEK
was chosen as a material of choice for the fabrication of the framework based on properties like biocompatibility, inertness, low density, and
ease of processing. The direct retainer components of the PEEK framework showed acceptable retentive properties. Also, the weight of the
prosthesis was significantly reduced. Overall, the patient was satisfied with the function, esthetics, and comfort of the prosthesis.
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Maxillofacial defects are usually acquired or congenital,
involving bone, muscle, cartilage, and multiple layers of
mucosa.1 The reconstruction of such defects is often cumbersome,
time-consuming, and requires a multidisciplinary approach to
give satisfactory esthetics, phonetics, masticator efficiency, and
comfort.2 A maxillary obturator is a prosthesis that fills the acquired
or congenital defect partially or completely and separates the
oral cavity from the nasal cavity while establishing function and
esthetic.3 A systematic rehabilitation will restore and reinstate the
social standing of the patient as well.4
The materials of choice so far for the fabrication of maxillary
obturators in the partially edentulous patient have been metal
framework cast from nickel-chromium, cobalt-chromium (CoCr),
and titanium (Ti) alloys combined with acrylic resin.5 Acrylic resin
being nonresilient in nature, sometimes is irritable and may not be
able to provide adequate retention and comfort.
The primary problem associated with cast metal obturator
is the increase in the weight of the prosthesis as the extent
of defect size grows. Secondly, allergic reactions and esthetic
concerns may be present in a few patients. There are several ways
to reduce the weight of the prosthesis, like the use of castable
Ti and the fabrication of a hollow bulb obturator. The use of
PEEK in dentistry has been described for a long time. Excellent
biocompatibility with oral tissues, aesthetic appearance, and
exceptional mechanical properties of PEEK advocates its use in
removable prosthodontics.6,7 PEEK’s nonallergic nature, inertness,
excellent biocompatibility, low affinity to plaque accumulation,
Young’s modulus and tensile properties close to bone, enamel, and
dentin make it an excellent alternative material for the fabrication
of framework for maxillary obturator.8
This case report is an attempt to describe clinical and
laboratory steps for the fabrication of a maxillary obturator using
a combination of PEEK, polymethyl methacrylate, and silicone for
a patient with Aramany class II defect.

Case Description
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A 37-year-old male patient reported the primary complaint of
hypernasality and discomfort due to a partial maxillectomy
performed for squamous cell carcinoma. Clinical examination
revealed Aramany class II defect (Fig. 1). The patient was undergoing
prosthodontics rehabilitation for the first time and desired a
comfortable, aesthetic, and functional prosthesis.

Diagnostic Impression and Mouth Preparation
After clinical examination, a maxillary diagnostic impression
was made for study purposes using irreversible hydrocolloid
impression material (Tropicalgin, Zhermack SpA, Bovazecchino,
Italy). Surveying was done of the diagnostic cast, and a tripodal
design was used for the PEEK framework based on Aramany
design principles.9 Mouth preparation was done, followed by a
final impression recorded using medium body polyvinyl siloxane
impression material (PentaTM, 3M ESPE, Seefeld, Germany) (Fig. 2).

© The Author(s). 2022 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.
org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Maxillary Obturator with PEEK Framework

Fig. 1: Intraoral view of the defect

Fig. 2: First final impression

Fig. 3: Wax pattern for PEEK framework

Fig. 4: Intraoral try-in for PEEK framework

Figs 5A and B: (A) Custom tray attached to PEEK framework; (B) Second final impression made
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Fabrication of the PEEK Framework
The framework pattern was fabricated on the duplicated model
(Fig. 3). Spruing and investment of the pattern were done and
placed in a burnout furnace at the temperature of 600°C for
1 hour. This was followed by pressing PEEK (BioHPP®, Bredent,
Chesterfield, UK) at 400°C for 43 minutes. Finishing and polishing of
the framework were done, and the framework was tried intraorally
for desired fit, retention, and comfort (Fig. 4).

was processed using a conventional method. After deflasking, the
heat-cured section of the obturator prosthesis was finished and
polished (Figs 7A to D). Retention grooves were made on the bulb
portion of the obturator for further defect depth relining. The defect
depth and peripheral border areas were lined using a silicone-based
permanent soft liner (Molloplast® B, DETAX, Ettlingen, Germany)
and attached to acrylic resin using cyanoacrylate adhesive (Primo
adhesive universal, DETAX, Ettlingen, Germany) (Fig. 8).

Final Impression

Insertion

As the defect area was extensive, it was decided to record it with
a second impression. A custom tray was fabricated on the defect
side of the PEEK framework, and a low fusing impression compound
(DPI® Pinnacle Tracing Sticks, Mumbai, India) was used for border
molding to achieve maximum border seal and to record antral
part. Polyether medium body impression material (3M-Impregum
soft, medium body, 3M ESPE, Seefeld, Germany) was used to make
the final impression to record the lateral, medial, and vertical
extensions of the defect (Figs 5A and B). The depth of the defect
was determined by adequate suction of the second definitive
impression.

The final prosthesis was evaluated intraorally for retention, stability,
and comfort. The weight (25.85 gm) (Fig. 9A) of the prosthesis was
significantly reduced. Postinsertion results showed improvement in

Jaw Relation and Try-in
Jaw relation records were made. The jaw relation records were
transferred to the semi-adjustable (HanauTM H2 Wide-Vue, Whip
Mix, Louisville, USA) articulator, and teeth arrangement was
completed. The try-in procedure was carried out, and an evaluation
of occlusion, esthetics, and speech was done (Fig. 6).

Wax up and Fabrication
After the try-in procedure, the bulb portion of the prosthesis was
replicated in wax on the final model. The hollow bulb obturator

Fig. 6: Try-in

Figs 7A to D: Laboratory steps for hollow bulb fabrication
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Fig. 8: Definitive obturator with silicone lining

Figs 9A and B: Final obturator

Fig. 10: Intraoral view of final prosthesis

treatment choice. Conventionally CoCr framework combined with
acrylic resin is desired choice of material for the fabrication of an
obturator prosthesis. Recently several authors advocated the use of
PEEK material for the fabrication of various prostheses owing to its
several advantages like biocompatibility, inertness, esthetics, modulus
of elasticity, and mechanical strength comparable to metal alloys.7
Maxillary obturator prosthesis is made up of a framework and
acrylic resin. The primary purpose of a framework is to provide
retention for the prosthesis, and the support is derived from the
acrylic resin extending onto the palate and into the defect. As the
size of the defect increases, the prosthesis could become bulky and
heavy. When part of the obturator prosthesis is fabricated using
PEEK, the overall weight and esthetic can be improved without
compromising the retention. A clinical study with a randomized
controlled trial conducted by Sharaf and Eskander.10 concluded
that maxillary obturators fabricated with PEEK demonstrated
improvement in speech, chewing, swallowing and, most
importantly, the appearance and esthetics of the patients.
Polyetheretherketone framework can be fabricated using
computer-aided design and computer-aided manufacturing
methods or injection molding techniques which offers flexibility
and ease of processing. PEEK does not bond chemically to acrylic
resin; to solve this problem, the PEEK framework was designed with
long struts and cutbacks for mechanical retention of the acrylic
resin. To further enhance the retention and comfort of the patient,
the border seal and most superior part of the prosthesis were relined
using silicone material.
The most important factors to consider when selecting a
material for a partial cast framework are stress distribution and
retentive properties. A three-dimensional finite element analysis
(FEA) conducted by Chen et al.11 demonstrated that a partial cast
framework fabricated with PEEK showed uniform distribution of
vertical stresses compared to conventional alloys like CoCr and Ti.
Another FEA analysis by Peng et al.12 on mechanical properties of
PEEK clasp showed load value required for deflecting PEEK clasp
was lower compared to CoCr alloy but sufficient to provide desired
retention and no significant deformation during long-term use.
There are a few disadvantages associated with the use
of PEEK as a material of choice for retentive components of a
partial denture framework. The study conducted by Micovic
et al.,13 Tannous et al.,14 and Mayinger et al.15 demonstrated the
retentive properties of the clasps fabricated with PEEK were lower
compared to metal alloys but were within an acceptable range
and effective for clinical use. Also, PEEK clasps cannot be adjusted
or repaired like metal alloys and require more bulk in the body of
the clasp for strength.
Polyetheretherketone can be successfully used combined with
acrylic resin for the fabrication of a definitive obturator and is a good
substitute for conventional materials like CoCr and Ti alloys. The
patient responded well to the prosthesis with 6 months follow-up
visits and is satisfied.

speech, mastication, swallowing, and esthetics (Figs 9B and 10). The
patient’s intraoral tissues responded well to the PEEK framework.
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