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Clinical application of the customizable PEEK healing
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ABSTRACT

The aim of this case report was to present an indication of the PEEK as a material of customizable healing abutment. A 35-year-
old male complained about the absence of the right upper first molar that had been previously extracted (2 years) due to
unsuccessful endodontic treatment. After the anamnesis, the clinical and radiographic evaluation, a good bone availability
that enables a dental implants placement was observed in the edentulous region. A dental implant with hybrid microgeometry
and morse taper prosthetic connection was placed. A good primary stability was obtained (32 Ncm), however, the early loading
technique was opted for this case instead of the immediate loading, since the implants placed in the posterior region requires to
support a high masticatory loading force which could interfere with the healing process of the dental implant. Then, a
customizable PEEK healing abutment was installed in order to define the prosthetic emergence profile. There were no signs of
complications during the postoperative period, and after the twenty-eight-day healing period, a prosthetic interface for digital
transfer was installed and intraoral scanning was performed. The prosthetic rehabilitation was performed by the CAD/CAM
system, and a screwed prosthetic rehabilitation was installed at the same day. The patient was followed up for 12 months, and
no signs or symptoms of peri-implant pathology or prosthetic complications were detected. The customizable PEEK healing
abutment is a good option to induce a properly sofi-tissue healing that enables an adequate prosthetic emergency profile.
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INTRODUCTION

The investigations of healing after the implant's
placement have been traditionally focused on the
interaction between the bone and implants surfaces, and the
investigation of the integration of the soft tissues on the
implant's components have been a secondary concern'”.
Tissue healing of peri-implant marginal tissue is considered
a critical area for tissue integration due to the need for a
good adaptation of bone tissue and peri-implant mucosa
over the components of dental implants that should occur
satisfactorily to promote the formation of an adequate
emergency profile of the prostheses™.

Traditionally, the healing abutments are made of metal
alloys (ie. titanium) based on the good outcomes that this
material presented in these different types of tissue™.
However, the soft tissue has a healing sequence mediated
by different biological mediators and cells compared with
the bone tissuel, and therefore, the same material does not
have the same biological potential for healing different
types of tissue*’. In addition, the metal alloys changed the
color of the marginal periimplant tissues creating aesthetic
problems™’. Indeed, the search for alternative materials that
enhance the healing of soft tissue is absolutely necessary.

The polyetheretherketone (PEEK) has been used with
success in the orthopedic surgeries with higher levels of
success””. In dentistry, the PEEK has been used as
removable prothesis material10 as well as dental crowns',
and has presented good chemical stability, mechanical
properties, aesthetic profile, and biocompatibility''.
Recently, the PEEK has been indicated to be used as an
implant abutment™. A pre-clinical study in dogs showed
that despite the PEEK abutment presented more bone at the
vestibular bone crest compared with the titanium
abutments, the soft tissue healing pattern was not different
between these abutments’. Another pre-clinical study in
dogs showed that the titanium reinforced PPEK abutments
presented high capacity to maintain the periimplant bone
tissue during the healing period of 8 weeks compared with
the titanium abutments’. The scientific documentation
related to the clinical use of the PEEK healing abutment is
quite low. So, the aim of this case report was to present an
indication of the PEEK as a material of customizable
healing abutment.

CASE REPORT

A 35-year-old male complained about the absence of
the right upper first molar that had been previously
extracted (2 years) due to unsuccessful endodontic
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treatment. After the anamnesis, the clinical and
radiographic evaluation, a good bone availability that
enabled a dental implant placement was observed in the
edentulous region, and the use complementary surgical
techniques was not required (ie. bone or soft-tissue grafts).

A local infiltrative anesthesia and antisepsis was
performed previously of the surgical procedure. Then, a
total open flap was performed and the bone perforation was
made following the milling sequence recommended by the
manufacturer of the dental implant under copiously
irrigation with saline solution. Hereafter, a dental implant
with hybrid microgeometry and morse taper connection
was placed (10 x 5 mm, Unitite Prime, S.I.N. Implant
System, Sao Paulo, Brazil) (Figure 1 A-D). A good primary
stability was obtained (32 Ncm), however, the early loading
technique was opted for this case instead of the immediate
loading since the implant placed in the posterior region
requires to support a high masticatory loading force which
could interfere with the healing process of the dental
implant. Then, a customizable PEEK healing abutment was
installed (S.I.N. Implant System, Sdo Paulo, Brazil) in order
to define the prosthetic emergence profile (Figure 1 E-G).
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Figure 1 - A) Radiographic and B) clinical analysis showed a
good bone availability that enables a dental implants placement;
C) Dental implant placed; D) Customizable PEEK healing
abutment installed; E) Periapical radiography showing the
adequate position of the implant into de bone tissue; F) Clinical
aspect 28-days after the surgical procedure; G) Aspect of the soft
tissues profile.

There were no signs of complications during the
postoperative period, and after the twenty-eight-day healing
period, a prosthetic interface for digital transfer (Duotech,
S.LN. Implant System, Sdo Paulo, Brazil) was installed and
intraoral scanning was performed (Cerec Omnicam,



Dentsply, Sirona, Germany) (Figure 2 A-C). Prosthetic
rehabilitation was performed by the CAD/CAM system,
using a perforated lithium disilicate block (IPS E-Max,
Ivoclar Vivadent, Liechtenstein), that were manufacture on
a milling machine (MCXL, Denstisply, Sirona, Germany)
(Figure 2 D-H). Then, the screwed prosthetic rehabilitation
was installed at the same day, with a mechanical torque 020
Ncm, that is the recommended by the manufacturer (Figure
2). The patient was followed up for 12 months, and no signs
or symptoms of peri-implant pathology or prosthetic
complications were detected. (Figure 2 I).
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Figure 2 - A-B) A prosthetic interface for digital transfer; C)
Intraoral scanning was performed; D-E) Planning of the crowns;
F-G) Prosthetic rehabilitation performed by the CAD/CAM
system, using a perforated lithium disilicate block; H) Clinical
aspect after the crown installation; I) Clinical aspect after 12-
months of follow-up.

DISCUSSION

The successfully healing of peri-implant soft tissues is
extremely important for maintaining the health of dental
implants since it allows a biological seal that protects the
bone tissue*"”. The use of abutment healing has the function
to enable an adequate healing of peri-implant soft tissue,
promoting a good profile of peri-implant mucosa that
allows an adequate emergence profile of the prostheses
supported by the implants" ", In the present case report, this
soft tissue healing pattern was successfully achieved
associated with the use of the PEEK abutment healing.

The PEEK has been proposed as a good material to be
used in implant dentistry due to the good biological
properties associated with good biomechanical stability".
Biomechanical studies have been showed that the PEEK
has an elasticity module similar to bone tissue, and high
tensile strength which benefits the dissipation of occlusal
forces'". In fact, theses evidences have been confirmed by
clinical case reports that showed good outcomes related to
the use of PEEK as a material for prothesis supported by
implants'’, and removable partial denture structures'’.
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In the present case report, it was observed that after 28
days the soft-tissue around the implant presented a good
clinical condition and an adequate healing, which benefited
the emergence profile of the prosthesis that was installed at
that time. The good healing of the peri-implant soft tissue
associated with the use of the customized PEEK abutment
healing can be explained by the good biological properties
that have been reported associated with the use of PEEK.
An in vitro study demonstrated that PEEK induces
fibroblast adhesion, proliferation and viability due to the
overexpression of biological mediations that increases cell
contractility and adhesion (Integrins), and an enhance of the
synthesis of connective tissue matrix proteins (Collagen
type I and Fibronectin)®”. In addition, in vitro studies have
also showed that PEEK impaired the adhesion of important
biofilm-forming microorganisms (i.e. S. mutans) and peri-
implant pathogens (i.e. Pgingivalis, Fnucleatum)™.

It is worth noting that the integrity of the tissues around
the implants and the good emergency profile of the
prosthesis observed in this study is the combination of
several factors that together generate good clinical
outcomes. In addition to the use of customized PEEK
abutment healing, the implant used in this case report
presented a hybrid macrostructure that is cylindrical in the
coronal region and gradually becoming tapered the apical
region. This implants also presented compressive external
threads and internal threads associated with a healing
chamber that increases the stability of the clot, and these
characteristics have been showed to enhance the
osseointegration process’ . In addition, these implants also
presented a nanoactive surface coated with nHA that have
been showed to stimulate the osteoblasts differentiation and
activities”. Futhermore, the implant presented a morse
taper connection that has showed to be more efficient in the
dissipation of the occlusal forces™, and in the prevention of
the early bone loss®. Finally, the prothesis was
manufactured with the aid of the CAD/CAM system that
improves the adaptation of the crown over the abutments,
promotes a good marginal sealing, low rate of prosthetic
complications, and high level of patient's satisfaction™”’

CONCLUSION

It can be concluded that the use of PEEK healing
abutment enables an adequate prosthetic emergence profile
due to the good outcomes on the healing pattern of the soft
tissue.
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