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Two-piece zirconia implant
for global metal-free restoration

Dr Riccardo Scaringi, Italy

Zirconia in dentistry has historically been known for its
strength and biocompatibility characteristics in simple
or complex prosthetic rehabilitation. Only in the last de-
cade has it become more widely used in implantology
as well. Zirconia is a mixture of composites based on
zirconium dioxide. Zirconium is the metal from which the
eponymous dioxide is derived. The powders used to ob-
tain zirconia have a very high degree of purity and are
obtained through complex chemical and co-precipitation
procedures.! The crystalline structure of zirconia occurs
in different geometric shapes depending on the tem-
perature to which it is subjected and reversibly changes
from a monoclinic state at room temperature to a tetrag-
onal state up to 1,100 °C and a cubic state at around
2,400 °C. Therefore, the density of the material is deter-
mined by the shape and size of the geometric state,
which determines a different final size and a different
physical property, depending on the heat treatment.?

Sintering takes place at temperatures above 1,170 °C,
determining a change of state from tetragonal to mono-
clinic. This causes stress that leads to fracture of the
artefacts, which is why oxides were introduced to sta-
bilise the composite and prevent fracture. In the medi-
cal field, various oxides, such as magnesium oxide, ti-
tanium dioxide, alumina, yttrium oxide and ceric oxide,
are used in small percentages combined with zirconia,
creating stability in various sintering processes and cre-

ating a family of zirconia-based ceramics with different
chemical, physical and structural characteristics.®

Advancement in dental implantology occurred with the
addition of yttrium oxide to zirconia, generating yttrium
tetragonal zirconia polycrystals (Y-TZP). Although this
achievement has only recently been translated to clin-
ical practice, the initial studies date back to the early
1960s with ceramic materials that allowed such matu-
ration and knowledge that today allow a degree of ex-
cellence for biomechanics and integrative biocompat-
ibility with the hard and soft tissue of the oral cavity.*
Zirconia does not cause systemic or local cytotoxicity,
and cytocompatibility in vivo and in vitro has been re-
ported.® In order to accelerate the healing time, osse-
ointegrative properties were achieved through surface
treatment by increasing hydrophilicity with different
procedures." Bacterial colonisation and adhesion to
the implant surface are related to the material type
used, Y-TZP having significant advantages over tita-
nium.'® /n vitro tests have shown less accumulation of
the various bacterial strains present in the oral cavity,
and significant results of less adhesion on zirconia or
titanium abutments has been demonstrated in vivo.'?'®
The absence of metal oxides allows for improved bio-
logical response of the gingival tissue, resulting in re-
duced bacterial formation and subsequent inflamma-
tory onset.'®
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Fig. 1: Occlusal image of the coronal fracture of the partially medicated tooth to soothe the thermal sensitivity caused by uncovering of the pulp chamber.
Figs. 2a—d: Initial radiographic image showing the close proximity to the floor of the maxillary sinus in addition to the viability of the tooth and the absence of
periradicular infection (). Extracted root (b). CERALOG Hexalobe implant (€). The result of implant placement with respect to the sinus floor and the osseous

and interradicular relationship (d).

ceramic

implants 2 2022



STRAUMANN
WORLD CLASS CUP
2022

CUTTING-EDGE CLINICAL SCIENCE, WORLD-CLASS
COMPETITION

The Straumann World Class Cup is a leading innovative hy-
brid event that brings together top clinicians from around
the globe to showcase their expertise on key topics in
dentistry: Immediacy, Regenerative, Digital and Esthetics.
From September through December 2022, follow along
as 20 teams present high-quality clinical cases over 3 vir-
tual rounds. Straumann World Class Cup culminates in a
4t and final round in which the highest scoring teams will
compete face-to-face in the ESTHETIC DAYS event.

HIGH-QUALITY CLINICAL CONTENT IN A FRESH, FUN
FORMAT

Straumann World Class Cup is the premium clinical educa-
tion event for dental professionals in 2022! Over the course
of 4 months 80 experienced clinicians will share their best
cases as they compete to win the World Cup.

Twenty teams — each composed of 4 clinicians — will de-
monstrate their expertise and clinical skill while educa-
ting the audience at the same time. Matches will consist
of a clinical case presentation by each team that applies
evidence-based treatments and showcases valuable real-
world clinical applications ready to use in your daily practi-
ce. The variety of clinical approaches and topics will open
new perspectives and present tools for more efficient and
predictable solutions for your patients.
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EACH ROUND OF MATCHES WILL FOCUS ON A KEY

TOPIC IN DENTISTRY:

+ Qualifying Round 1 (Virtual) — September 6th—9th:
Immediacy

« Qualifying Round 2 (Virtual)— October 4th—7th:
Regenerative

+ Qualifying Round 3 (Virtual) — November 8th—11th:
Digital

« Final Match (In person) — December 39
Esthetics

Ajury of 12 world-renowned experts will evaluate the cases
and assign points. The winner of each virtual round — and
the chance to participate in the final face-to-face match in
Palma de Mallorca — will be determined by both the expert
jury and audience voting.

To become the winner of the Straumann World Class Cup,
the 4 clinicians composing a team will have to work to-
gether and indispensable to their success will be the loy-
al fans back home who engage, share, and vote for their
team.

Attractive prizes will be awarded throughout the entire
competition to recognize the efforts and skill of as many
teams as possible.

Make sure to follow the Straumann World Class Cup on-
line, where scores and team rankings will be available 24/7.

This is the 2022 event you can’t miss! Sharpen your skills
while learning from the world’s finest clinicians in an inno-
vative format. Whatever your level of expertise, you're sure
to discover a tip, tool, or treatment approach that you can
apply in your own clinical practice.
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Fig. 3: Occlusal view of the CERALOG implant placed using a flapless technique and filling of the spaces between the bone and implant. Fig. 4: Provisional PEEK
abutment /n situ, to which the provisional crown produced by CAD/CAM was to be bonded. Fig. 5: The tissue conditioning and bone healing situation after
56 days of functional loading with the provisional crown.

The characteristic white colour of zirconia implants
blends in better below the gingival tissue, especially in
thin phenotypes, avoiding those unsightly grey shad-
ows peculiar to titanium implants, especially for those
implant designs with a smooth collar. Moreover, even in
the case of gingival recession, no exposure of metal
portions occurs."”

An important aspect that characterised the first gen-
eration of zirconia implants was the frequency of frac-
ture, being about 4%, especially in the first year of
loading, in cases of particular tightening of the abut-
ments with metal screws and in two-piece implants
with a diameter of less than 3.5mm.'° The rate has
dropped below 0.5% owing to advancements in the
manufacturing process, in material preparation and in
implant fabrication whether by milling or isostatic
pressing.?®

As an additional fact to be noted in the knowledge of
this new implant material concerns the ageing of the
structure, better known as hydrothermal degradation
(low-temperature degradation), that occurs at tem-
peratures above 150°C in an environment with the
presence of water.?' In order to fully control such deg-
radation, ceric oxide or alumina was added to the zir-
conia powder composite.?? Based on the experience
gained in these 30 years of research and develop-
ment, we can now consider zirconia implants a viable
substitute for titanium implants, especially in highly

aesthetic areas or in those patients in whom tissue
quality or particular susceptibility to bacterial colonisa-
tion may require a greater guarantee of long-term out-
Come.23, 24

Clinical case report

The male patient was a 53-year-old non-smoker in an
excellent state of health, ASA |, with vertical fracture of
the crown of tooth #25 associated with spontaneous
pain. In the first phase of treatment, we conducted an
accurate clinical and diagnostic diagnosis in which we
ascertained the possible therapeutic variables aimed at
coronal restoration after crown lengthening, root canal
therapy and core reconstruction on which to finalise a
clinical crown. The patient presented to the clinic with
masticatory trauma that had caused a clear fracture of
the palatal cusp of the vital tooth restored according to
a direct composite technique. The fracture was exten-
sive in depth to at least 1 mm subcrestally, in addition
to uncovering the pulp chamber (Fig. 1). After careful
evaluation and comparison of procedures, the patient
was shown the various treatment options and opted to
have the fractured tooth replaced with an implant. The
choice of a ceramic implant was considered for a num-
ber of factors, including global metal-free restoration
and an aesthetic outcome. We decided on a two-piece
Y-TZP implant (CERALOG™, BioHorizons Camlog)
made using a high-tech production process for molding
(Ceramic Injection Molding—CIM).
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Fig. 6: The scan body on the implant. Fig. 7: The sectional design of the crown allowed for a broad evaluation. Fig. 8: The design showing subtraction from the

vestibular aspect to accommodate the ceramic layering.
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Fig. 9: View of the design in the context of the virtual model, showing the transition points in the adjacent contacts and the access hole in the occlusal aspect,
avoiding compromise of aesthetics and of resistance to masticatory forces. Fig. 10: The final abutment of PEKK, a biocompatible material that is resistant to

oral fluids and masticatory forces.

Root extraction was performed according to a flapless
technique, avoiding injury to the cortical bone. The use
of piezo-surgery allowed for facilitated removal without
cortical compression (Fig. 2). Site preparation is a deli-
cate step in implant surgery, especially for zirconia im-
plants. In fact, ceramic implants tolerate screwing
stresses poorly; therefore, the site must be carefully
prepared with adequate irrigation and possible tap-
ping of the site, especially in cases of Class D1 and D2
compact bone. In the present case, subcortical inser-
tion was not necessary, but in the event of need, there
is a countersinking fuction available in the CERALOG
system, which allows placing the implant subcrestally
while avoiding cortical compaction that usually induces
vertical resorption.

Like with titanium implants, placement of zirconia im-
plants requires primary stability. The difficulty is initially
associated with the point of engagement of the first dfill
to match the centre of the implant with the inter-coronal
distance. It is not always possible to use this point for
implant insertion because of the variables associated
with root shape and the number of roots present. The
maxillary second premolar usually presents a single
root or in some cases two fused roots, and therefore it
lends itself more easily to a contextual replacement.
The only problem is associated with the upper bound-
ary with the cortical floor of the maxillary sinus that
could limit the excursion of the pilot drill beyond the
apex in search of greater primary stability (Fig. 2).

In this case, a cylindrical body zirconia two-piece im-
plant of 12.0mm in length and 4.1 mm diameter was
used considering that the prosthetic collar had a diam-
eter of 4.5mm. The spaces between the bone and the
implant were filled with slowly resorbing biomaterial to
better preserve the alveolar bone. The implant was de-
liberately not restored immediately, because although
the primary stability achieved was 55 ISQ, we preferred
to leave the implant to heal naturally and not expose it
to further occlusal trauma (Fig. 3). A healing abutment
was placed on the implant.

After eight weeks, we removed the healing abutment and
took a digital impression for the preparation of a provi-
sional restoration placed on a PEEK temporary abutment
for an additional four weeks (Fig. 4), at the end of which
we removed the screw-retained provisional crown and
noted the degree of peri-implant mucosal conditioning.
We took a new impression with an intra-oral scanner us-
ing a scan body (Figs. 5 & 6). By using the implant sys-
tem’s scan body, we were able to capture the implant’s
specifications or the dental technician. The scan body
stops at the implant connection and does not interfere
with the soft tissue. The digital impression also allows for
excellent reading of the conditioned tissue so that the
aesthetic margins achieved can be followed. The file was
sent to the dental laboratory after filing out the attached
data sheet listing the implant type and model, the type of
restoration desired, whether screw-retained or ce-
mented, and the material with which it was to be final-
ised. The software is able to detect colour values so that
an initial colour indication can be defined.

The choice of a two-piece zirconia implant allows a sin-
gle restoration or possibly a multi-unit cemented resto-
ration thanks to the design of dedicated frameworks
utilising CAD/CAM and the DEDICAM CAD libraries.
The data collected is supported by photographic status
and spectrophotometric images. Digital data has great
versatility of use and limited cost and offers great po-
tential for use and communication effectiveness even at
a distance. The dental technician was able to make a
careful assessment of the implant position, the possi-
bility of making a screw-retained prosthesis, the aes-
thetic margins, and the prosthetic components to be
used. The dental technician is able to determine the fea-
sibility of the restoration according to the prescription,
sharing with the clinician the potential and limitations
present in the specifications. It is not always possible to
have an angulated screw-retained abutment allowing
an access hole in a region congruous with the aesthet-
ics and function of the implant in case the implant-abut-
ment connection is modified by inclining the bearing
surface of the implant shoulder (Fig. 7).
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Fig. 11: View of the completed crown, the abutment to which it is bonded and the ceramic analogue. Fig. 12: Vestibular view three years after loading.

Given the special attention to the aesthetic component,
we preferred to add ceramic to the coronal zirconia
structure, maintaining a high-strength structure in the
portion bordering the access hole and simultaneously
enhancing the aesthetics with a portion characterised
by ceramic layering and not simply coloured. Having
established the prosthetic design and chosen the ma-
terial, the design proceeded with subtraction from the
vestibular aspect in the appropriate volume to accom-
modate the ceramic addition (Fig. 8). When deciding on
a technical procedure for layering, it is crucial to have a
model that can facilitate the dental technician in fabri-
cation (Fig. 9). The abutment used for the definitive res-
toration is different from the one used for the provisional
restoration, in material and shape. The portion of the
abutment that seals the connection with the implant
cannot be modified by either subtraction or addition, so
the crown would be cemented in the laboratory to the
abutment (Fig. 10). A removable transfer of both the im-
plant and digital models would be housed on the model,
enabling its specifications to be entered into the pros-
thetic design software. All this data that seems obvious
in reality should be verified before taking and sending
the impression to the laboratory (Fig. 11). Radiographi-
cally, the abutment appears as a space between the
implant and the crown, being radiolucent.

Prosthetic placement was performed according to the
manufacturer’s instructions by dynamometric tighten-
ing with a Unigrip screwdriver to 15Ncm for Holisticor
screws in gold or 25Ncm in titanium. The three-year
follow-up found no signs of clinical concern, and the re-
sult was a functional implant restoration that appeared
perfectly natural (Fig. 12).

Discussion

The particular conformation of the prosthetic connec-
tion (CERALOG™ Hexalobe) firmly stabilises the abut-
ment to the implant, preventing unscrewing, even in the
long term and even if tightening was not done with a
torque wrench. The PEKK abutment comparing to a
standard polymer abutment in PEEK has a higher ten-
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sile strength and excellent thermoplastic performance,
ensuring resistance to masticatory stress. It is possible
to employ cemented or screw-retained crowns, de-
pending on the type of rehabilitation and especially de-
pending on the inclination of the implant and the aes-
thetic requirements of the prosthetic restoration.

Conclusion

The choice of a zirconia implant is now a well-
established procedure especially in cases like this one
where aesthetic requirements and the desire for metal-
free treatment are combined. Tissue response is always
positive, and its maturation improves over time by
stabilising and improving the mucosal surface. Proba-
bly poor bacterial colonisation and adhesion is a signif-
icant factor in the absence of peri-implant inflammation,
and this is an ideal prerequisite for progressive and evo-
lutionary tissue maturation. Tissue response improves
over time.
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Choose long-term stability.
Choose reliable osseointegration.
Choose Patent™ Implants.

With Patent™ Implants, early osseointegration failure and implant
fractures due to flawed implant designs are a thing of the past.
Together with leading scientists and a team of highly experienced
material experts, Zircon Medical Management, manufacturer of
the Patent™ Dental Implant System, has mastered the complex
process of manufacturing zirconia implants — employing a
proprietary process protected by 14 patents.

All surface-machining steps are carried out prior to sintering.
Through the proprietary manufacturing process, a surface
roughness is achieved (6 um) that is up to five times rougher
than conventional zirconia implant surfaces. In the subsequent
sintering stage, potential process-related microcracks are
eliminated. Moreover, the design of the Patent™ Dental Implant
System does not merely mimic the design of titanium implants.
Rather, its design was purposefully engineered to perfectly
complement the material characteristics of zirconia.

The result is a true tissue-level zirconia implant
that is unparalleled in terms of fracture resistance,
bone healing success and long-term stability.

The long-term success of the

Patent™ Dental Implant System

is supported by long-term studies.

To learn more, visit www.mypatent.com

Zircon Medical Management AG, Schweiz



