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Abstract

Advances in material science and technologies has helped dentist in proving the best possible treatment options to the
patients. Due to its superior Physical and mechanical properties, Polyetheretherketone (PEEK) has been tried in various
aspects of dentistry. The use of PEEK in prosthodontics ranges from crowns, removable partial dentures, fixed partial
denture and maxillofacial prosthesis and implant superstructures. The aim of this study is to review and evaluate the use
of PEEK polymer in the field of Prosthodontics. The indexed English literature published was systematically searched for
studies on PEEK and its use in prosthodontics. Full text of all the articles were studied to select final articles for this
review. Suitable mechanical properties and biocompatibility is making PEEK a favorable material for use in
prosthodontics. Further long-term In vivo studies are required, for this material to replace other conventional materials,
used in prosthodontics.
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PEEK in prosthodontics ranges from crowns,
removable partial dentures, fixed partial denture and
maxillofacial prosthesis and implant superstructures [5-
9]. The aim of this study is to review and evaluate the
use of PEEK polymer in the field of Prosthodontics.

INTRODUCTION

Advances in material science and technologies
has helped dentist in proving the best possible treatment
options to the patients. For any new dental material to
be used successfully in advanced dentistry, it should

fulfill the basic minimal requirements. These MATERIALS AND METHODS

requirements  include  biocompatibility,  plaque
repulsion, esthetic acceptability, and physical properties
similar to natural oral and dental structures.
Polyetheretherketone  (PEEK)  (-C6H4-OC6H4-0O-
C6H4-CO-)n is a semi crystalline polycyclic aromatic
polymer which was developed in late ninety’s. PEEK
was used as a substitute for metal implants for vertebral
surgery [1-3]. Later with advancement in material
science, carbon fiber reinforced PEEK material was
used prosthetic material in artificial hip joints [4].
PEEK is under trial in various aspects of clinical
dentistry. Due to its unique physical and mechanical
properties, PEEK is a promising material for dental
applications especially in prosthodontics. The use of

The indexed English literature published up to
30™ November 2020, was systematically searched for
studies on PEEK and its use in prosthodontics.
Databases searched were PubMed, the Cochrane
Library, and MEDLINE (OVID). Two reviewers
independently screened and shortlisted the relevant
studies based on predefined inclusion and exclusion
criteria detailed in Table 1. Key terms were used while
searching articles. Reference lists of relevant articles
were manually searched to search more relevant
articles. Full text of all the articles were studied to
select final articles for this review.
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Table-1: Inclusion and Exclusion Criteria

Inclusion criteria

Exclusion criteria

Literature in English language

Animal studies

Human clinical studies

Literature in language other than English

In vitro studies

Articles not related to use of peek in Prosthodontics

Comparison between PEEK and different materials | Letters to the editor

Unpublished abstracts, reports, commentaries, Company literatures

RESULTS

398 articles were collected after initial search.
Number of articles left after removing duplicates were
181. After reviewing titles and abstracts 37 articles
were eligible for this study (Figure-1). These articles
were read in details and relevant information was
documented.

Table-2 describes the Division of studies on
use of PEEK in dentistry. Out of total 93 studies, 37
(39.8%) are on use of PEEK in prosthodontics, 29
(31.2%) are on use of PEEK in implant dentistry, 10
(10.8%) are on use of PEEK in other dental specialties,
while 17 (18.3%) studies discuss Physical and
mechanical properties of PEEK.

Included

g Records identified through
3 database search (n = 398)
2 |
¥ Records after duplicates
g removed (n= 181)
% Records excluded
(n=88)
- Records screened after
= reading titles and abstracts
L%'" (n=293) Records excluded as not
| related to use in
' Prosthodontics
(n=156)

Full-text articles assessed
for eligibility (n=37)

Fig-1: Article Selection Strategy

Table-2: Division of studies on use of PEEK in dentistry

S. No | Division of studies on use of PEEK in dentistry | Total Number of articles (N=93)

A) Use of PEEK in Prosthodontics

37 (39.8%)

(i) Removable Partial Dentures (RPD) 7 (18.9%)
(ii) Fixed Partial Dentures (FPD) 6 (16.2%)
(iii) Crowns 20 (54.1%)
(iv) Maxillofacial Prosthesis 4 (10.8%)

B) PEEK in implant dentistry

29 (31.2%)

C) Physical and mechanical properties of PEEK

17 (18.3%)

D) PEEK in other dental Specialties

10 (10.8%)

DISCUSSION
PEEK Polymer as RPD Framework

Due to superior mechanical properties, PEEK
is commonly used for fabricating removable partial
denture (RPD) framework. Computer aided designing

and computer aided manufacturing (CAD-CAM) can be
used for this accurate fabrication of RPD frameworks
[5]. Various studies reported that PEEK containing
fillers (20% ceramic fillers) (BioHPP) have improved
physical properties and can be used successfully for
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fabricating RPD frameworks [6, 10, 11]. PEEK is
Lighter in weight, more aesthetic and causes less
torquing forces on abutment tooth. Zoidis P et al., [12]
& Tannous F et al., [13] reported that the RPD direct
retainers made of PEEK have a lower retentive force
compared to those made from Co—Cr.

PEEK as crown and FPD

PEEK reinforced with other inorganic fillers is
use for fabricating both provisional and definitive
crowns and fixed partial dentures (FPDs) [7, 14].
Studies reported High fracture resistance [15], high
patient comfort and acceptability and better marginal fit
[16, 17] of CAD/CAM provisional crowns and FPDs
made up of PEEK. Studies by Stawarczyk B et al., [18]
and Skirbutis G et al., [19], reported that due to its
grayish color, PEEK is not suitable for monolithic
aesthetic restorations of anterior teeth. Veneering by
composite should be done to achieve better esthetic
results.

PEEK as Obturator

PEEK polymer has some of the properties
which are highly desirable for any material to be used
for fabricating Obturator prosthesis. One of the most
important properties is weight. Many techniques are
documented in the literature to make Obturator
prosthesis (made from Poly methyl Methacrylate)
lighter in weight [20]. Whereas, prosthesis made from
PEEK are very light as compared to other material [21].

Weightlessness along with biocompatibility and ease of
polishing will make PEEK polymer as material of
choice in near future.

PEEK as intraradicular post-core material

PEEK has been tried as intraradicular post-
core material. Lee et al., in their study found that post
made from PEEK have high fracture resistance as
compared to other commonly used post and core
materials and there are less chances of root fracture
when using PEEK [8].

PEEK as superstructure for implants

Studies by Adler et al., showed that Fatigue
strength for BioHPP is very high and can be used as
super structure for implants [9]. Thus PEEK can be
used as superstructure for implants retained prosthesis.

PEEK as dental implant material

There is no common consensus in the literature
with respect to osseointegrating properties of
unmodified PEEK, when compared to conventional
implant materials such as zirconia and titanium. Few
studies suggest that there is no significant difference
[22], while others suggest that osseointegration is
poorer than conventional implant materials [23, 24].
Various methods (Surface treatment, Coating and Bio
composite) are suggested in the literature to improve the
osseointegration of PEEK polymer [25].

Table-3: Use of PEEK in Prosthodontics: Advantages, Disadvantages and Limitations

Use of PEEK in Advantages Disadvantages Limitations
Prosthodontics
As RPD framework e Lighter weight PEEK direct retainers have lower Paucity of long-

e  Better marginal fit of
provisional crowns

Peek containing fillers e  Aesthetic retentive force compared to Co—Cr term In vivo
(20% ceramic fillers) e Less torquing forces on retainers studies
(BioHPP) abutment tooth

As crown and FPD e High fracture resistance Grayish brown color. Should be Paucity of long-
PEEK reinforced with e High patient comfortand | layered with composite to achieve term In vivo
other inorganic fillers acceptability aesthetic results. studies

appropriate for implant

As Obturator e Lighter weight - Paucity of long-
e  Biocompatibility term In vivo
e Ease of polishing studies
As intraradicular post- e High fracture resistance - Paucity of long-
core material e Less chances of root term In vivo
fracture studies
As superstructure for e High Fatigue strength - Paucity of long-
implants (1200N) term In vivo
BioHPP appears to be studies

superstructures

As dental implant No common consensus in the literature with respect to osseointegrating | Paucity of long-

material properties of PEEK when compared to conventional implant materials term In vivo
such as zirconia and titanium. studies
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CONCLUSION

The current article reviews the use of PEEK in

prosthodontics. Suitable mechanical properties and
biocompatibility is making PEEK a favorable material
for use in prosthodontics. Further long-term In vivo
studies are required, for this material to replace other
conventional materials, used in prosthodontics.
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