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Figure 8. Implant placement procedure: A. Infiltration anesthesia at

region 25; B. Placement of the surgical guide; C. Insertion of the dental
implant.

Figure 9. Placement of the Customized Healing Abutment: A. PEEK
abutment and composite resin, B. Intraoral fabrication of the custom-
ized healing abutment, C. Customized healing abutment refined
extraorally, D. Occlusal view of the customized healing abutment.

Fgure 10. One-week follow-up after placement of the customized
healing abutment.

Figure 11. Removal of the customized healing abutment showing the
formed emergence profile.

patient's adequate mouth opening. The session began
with sterilization of the operative field followed by remov-
al of the customized healing abutment from the implant
fixture figure 11. An impression coping was then attached
and secured using a long central screw to ensure stabili-
ty. A perforated custom tray was tried intraorally to verify
proper positioning.

The impression was made using a one-step
technique with polyvinyl siloxane (PVS) material in putty
and light body consistency figure 12. Light body material
was applied around the impression coping and the
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occlusal surfaces of adjacent teeth, followed by insertion
of the putty and light body mixture into the tray, which
was then positioned in the patient's mouth until polym-
erization was complete. After the material set, the long
central screw was loosened, allowing the impression
coping to be removed along with the impression when
the tray was detached. Bite registration was performed
using elastomeric material, and tooth shade selection
was carried out using a shade guide. The customized
healing abutment was subsequently reattached to the
implant.

In the laboratory phase, an implant analog
was connected to the impression coping within the
impression, and the master cast was poured. The
implant crown was digitally designed figure 13, and after
verification, it was fabricated using zirconia material
shade A2 with a screw-cement-retained design. This
workflow ensured accurate transfer of the implant
position from the oral cavity to the working model and
facilitated the fabrication of an anatomically precise,
functional, and esthetically satisfactory restoration.

At the sixth visit, one week after the impres-
sion procedure, the zirconia crown was inserted and
tightened using a screwdriver. Prior to crown placement,
the periimplant soft tissues were evaluated to ensure
they were free of inflammation and infection. Following
insertion, proximal contact was assessed using dental
floss, ensuring the floss could pass through the contact
areas smoothly without obstruction. The crown was
then tightened using a torque wrench to a final torque of
25 Nem. Occlusal contacts were evaluated using
articulating paper and adjusted as necessary. The screw
access hole was sealed using Teflon tape and compos-
ite resin, followed by a postoperative radiograph. The
patient was instructed to maintain optimal oral hygiene
by brushing twice daily, using dental floss or mouth-
wash, and to return for follow-up after one week.

At the seventh visit, one week after crown
insertion figure 15, a follow-up evaluation was
performed. The patient reported no discomfort during
function or at rest. Occlusion and proximal contacts
were reassessed, and the peri-implant tissues were
confirmed to be free of inflammation or infection. The
patient was advised to maintain meticulous oral hygiene
and attend regular follow-up appointments every six
months.

Discussion

Implant planning and placement require a high degree
of accuracy to avoid anatomical complications and
ensure optimal prosthetic outcomes.'”8  Fiducial
markers are reference objects placed on or in the
patient's anatomy (or in a radiographic template) that
appear clearly on volumetric imaging such as CBCT,
enabling accurate registration of datasets for guided
implant placement.? For prosthodontic implant restora-
tions, precise registration enhances the fit and position
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Figure 12. Open-tray impression procedure: A. Impression coping
connected to the implant in region 25, B. Perforated impression tray
positioned intraorally, C. Completed open-tray impression with the
impression coping incorporated in the impression.

Figure 13. Digital design of the definitive implant crown; Definitive
implant crown fabricated from zirconia.

Figure 15. One-week post-in'seron foIIw-p of the implant prosthe-
sis.
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of the final prosthesis, reduces misalignment, and
supports long-term success of the implant-prosthetic
complex.”®

Implant placement in the posterior maxillary
region often presents complex biological and biome-
chanical challenges. This area typically exhibits low
bone density, limited keratinized mucosa, and variable
ridge morphology, all of which affect primary stability
and peri-implant soft tissue response256 In addition to
osseointegration, the long-term success of implant
therapy now strongly depends on proper soft tissue
management, particularly in developing a natural
emergence profle and maintaining interdental
papillae.5610

Conventional prefabricated healing
abutments are widely used due to their convenience
and efficiency. However, their cylindrical, uniform shape
fails to reproduce the natural tooth neck anatomy,
resulting in an unnatural gingival contour and
inadequate guidance of soft tissue healing. Conse-
quently, this may lead to a flattened gingival architec-
ture, poor papilla regeneration, and the development of
open gingival embrasures or "black triangles,’ which
compromise esthetics and hygiene#67

Customized healing abutments (CHAs)
provide a more biologically oriented and individualized
approach. By adapting the transmucosal contour to the
patient’s gingival morphology and tooth anatomy, CHAs
guide peri-implant mucosal maturation in a controlled
manner, promote a natural emergence profile, and
support the preservation or regeneration of the
interdental papilla.3°" In addition, CHAs help establish
a continuous mucosal seal around the implant neck,
which is essential to prevent bacterial penetration and
maintain marginal bone stability.612

An important advantage of CHAs over
prefabricated abutments is their ability to reduce
repeated abutment disconnection and reconnection
during the healing phase, which is known to disrupt
epithelial attachment and trigger inflammatory respons-
es in the peri-implant mucosa.’2®* Maintaining a single
abutment from implant placement to the final restora-
tion—known as the “one abutment, one time"
concept—helps preserve the integrity of the mucosal
seal and prevents micro-movements at the
implant-abutment interface 8™

Material selection for CHA fabrication plays a
critical role in its biological and esthetic performance. In
recent years, polyetheretherketone (PEEK) has gained
popularity as a material for temporary and healing
abutments, replacing conventional metals such as
titanium, PEEK exhibits an elastic modulus (3-4 GPa)
similar to cortical bone, providing a more favorable
stress distribution at the implant platform14 Further-
more, PEEK demonstrates excellent biocompatibility,
chemical stability, and low plaque affinity, making it
highly suitable for mucosal healing.'5'6
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Biologically, soft tissues surrounding PEEK abutments
show less inflammation and more stable epithelial
attachment compared with titanium. Milinkovic et al.
reported significantly lower inflammatory cell infiltration
around PEEK abutments, while Shomurodov and
Mirkhusanova found more favorable mucosal tissue
health in PEEK compared with titanium groups. Similar-
ly, Suphangul et al. demonstrated that PEEK surfaces
inhibit bacterial adhesion and biofilm accumulation,
leading to reduced plaque retention, 2151

From an esthetic standpoint, the light ivory
color of PEEK closely resembles the surrounding
gingival tissues, preventing the "gray shine-through”
effect commonly observed with metallic abutments,
particularly in patients with thin gingival biotypes.®*
This advantage enhances the visual harmony of
peri-implant soft tissues and improves patient satisfac-
tion.

In the context of one-stage implant surgery,
where the healing abutment is immediately placed
during implant insertion and remains transgingivally
exposed, PEEK has demonstrated distinct biological
advantages over metal. PEEK promotes faster and
more stable mucosal sealing, lower plaque accumula-
tion and peri-implant inflammation. When combined
with a customized design, PEEK CHAs support the one
abutment, one time protocol, reducing tissue trauma
and preserving the epithelial seal from the earliest
stages.’2 Although titanium provides superior mechan-
ical strength, this limitation is clinically insignificant
during the healing phase, where occlusal load is
minimal. Therefore, PEEK is considered the material of
choice for customized healing abutments in one-stage
implant protocols, as it enhances biological stability,
peri-implant hygiene, and esthetic outcomes 6121

Overall, the clinical results of this case report
align with current literature demonstrating that custom-
ized PEEK healing abutments significantly improve soft
tissue adaptation, maintain papilla height, and prevent
black triangle formation. The use of PEEK also supports
superior peri-implant mucosal health and esthetic
integration. Thus, the application of customized PEEK
healing abutments represents a biologically driven and
contemporary approach in implant dentistry—one that
prioritizes soft tissue stability, esthetic integrity, and the
long-term success of implant restorations.

Conclusion

The combination of a customized healing abutment
(CHA) and the use of polyetheretherketone (PEEK)
material provides a synergistic advantage in achieving
biologically stable peri-implant soft tissue outcomes,
besides its esthetic advantage. CHA enables precise
control of the transmucosal contour, supports papilla
formation, and maintains a natural emergence profile,
while  PEEK enhances these effects through its
excellent biocompatibility, low plaque affinity, and
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gingiva-like color that improves esthetic integration. In
one-stage implant surgery, where mucosal healing and
osseointegration occur simultaneously, the use of a
customized PEEK healing abutment promotes faster
soft tissue maturation, stable mucosal sealing, and
reduced inflammatory response compared  with
metallic abutments. Within the limitations of this case,
the clinical outcomes suggest that customized PEEK
healing abutments represent an optimal approach for
peri-implant soft tissue management, combining
biological stability, functional success, and improved
esthetic results in implant rehabilitation.
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