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Ceramic Implants and Dental
Implant Rehabilitation, Part I

Single-Tooth and Extended Edentulous Restorations

BACKGROUND

Titanium and titanium alloy implants have been the
materials of choice in the manufacturing of dental
implants for more than 5 decades. They have been
thoroughly investigated and have enjoyed great suc-
cess thanks to improvements in macroscopic and
nanoscopic surface improvements and design. Con-
versely, the popularity of metal alloy implants has
come with increased reports ranging from poor aes-
thetics to immune reactions to these implants and
their prosthetic components.*? Metal alloy orthope-
dic and dental implants are well documented to be  MS
able to induce hosts’ responses to their alloy com-
ponents. The responses have been reported to range
from local soft-tissue irritation to spontaneous unex-
plainable and often asymptomatic implant failure,
joint pain, skin irritation, fatigue, osteolysis, and a
host of other systemic health issues.

Furthermore, there is a significant body of
research that has proven that titanium implants,
when exposed to bodily fluids and submitted to func-
tional cycles and the rigors of the oral environment,
willundergo corrosion attacks and release metalions
and particles in the peri-implant tissues and distant
organs.“’6 In arecent study, Daubert et al” were able to establish the
connection between the release of metalions, increased inflamma-
tory mediators activity, and peri-implantitis. Now that research on,
and the use of, load-bearing bioceramics has matured and is grow-

The demand for ceramic implants and
their rapid growth still remains driven, for
the most part, by the patients....
|
ing exponentially in medicine and dentistry, there is a paradigm
shift in the types of materials used for implantation and restora-
tion of dental implants. Bioceramics and other bioinert, biocom-

patible, non-metal materials are rapidly replacing metal alloys.
Yttria-stabilized tetragonal zirconia polycrystal, and zirconia com-
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posites such as zirconia-toughened alumina and
alumina-toughened zirconia (ATZ) are fast becom-
ing the materials of choice for dental implantation
and fixed prosthetics.® These polycrystal zirconia
composites, thanks to their superior biomechani-
cal properties;’ the absence of galvanic activity, low
plaque and bacterial accumulation,’ and resistance
to oxidation, are rapidly establishing themselves as
the implantable bioceramics of choice.

The goal of this series of articles is to highlight
the features of ceramic implants, their advantages,
and their direct clinical applications in a broad range
of cases. Part 1 of this series will discuss single-unit
and multi-tooth edentulism treatment with ceramic
implants. Part 2 will focus on full-arch, removable
solutions with ceramic implants.

CASE REPORTS
Case 1: Congenitally Missing Upper Premolar

A 37-year-old, healthy female patient presented to
our clinic for a tooth-replacement consultation. She
had been missing her upper left first premolar con-
genitally and had a cantilever bridge off of the second
premolar, which had clinically detectable open mar-
gins and recurrent decay (Figure 1).

Replacement options were discussed, and the patient chose a
fixed replacement solution and requested a metal-free implant.
One of the reasons for choosing a ceramic implant was that the
patient was a dental hygienist, and she had been impressed with
the health of soft tissues around these implants on the patients she
treated. Local anesthesia was administered by infiltration on the
buccal and palatal sides, implant osteotomy was done using copi-
ous irrigation and manufacturer protocols, and a 4.2- x To-mm Zer-
amex XT implant (Dentalpoint AG) was placed (Figure 2). The final
torque of the implant placement was 35 N/cm?; the implant stabil-
ity quotient (ISQ) values of 67 were measured (Figure 3) using the
Osstell Beacon device (W&H Dentalwerk). A healing abutment
was placed onto the implant (Figure 4), and a provisional cantile-
ver bridge was made during the healing period.

Four months after the implant placement, the patient returned
for the restorative phase. Clinical examination showed healthy
soft tissues around the implant with an abundance of keratinized
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Figure 1. Periapical radiograph of the
edentulous area showing a cantilever
bridge from Nos. 12 to 13.

gingivae. A closed-tray impression
coping (Figure 5) was used for the
final impression; a bite registration
and photographs were also captured
toallowforthe fabrication of the final
prosthesis. The tooth was restored
with a screw-retained, layered zirco-
nia crown over a customized zirconia
abutment. Radiographs were used to
confirm the seat of both the abut-
ment and crown (Figure 6). The final
photo shows natural aesthetics and
harmony of the restoration blending
with the adjacent tissues (Figure 7).

Case 2: Mandibular Aesthetic

Zone Implants
An ASA I, 53-year-old male patient
presented to our clinic for a post-
orthodontic treatment consultation
to replace tooth No. 26. The patient,
for lifestyle and personal reasons,
elected toreplace hismissinganterior

Figure 8. Preoperative photograph of the
mandibular anterior area.

Figure 12. Excellent healing of the tissues
at 8 weeks after surgery.
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Figure 2. Final periapical radiograph of a
4.2- x 10-mm Zeramex XT ceramic dental
implant (Dentalpoint AG) placed at site
No. 12.

Figure 5. A closed-tray impression coping
was used to capture implant position and
surrounding structures.

mandibular incisor and the adjacent
failing central incisor with metal-
free implants and non-metallic pros-
thetic materials and components.
Upon clinical and radiographic

Figure 9. Pre-op CBCT showing adequate
bone volume at the No. 26 site and a thin
buccal plate on the No. 25 site.

Figure 3. Clinical photo showing the
Osstell SmartPeg positioned over the
implant to measure implant stability.

Figure 4. Clinical photograph showing the
healing abutment immediately after a mini-
mally invasive implant placement.

Figure 6. Final bite-wing radiograph show-
ing complete seat of the restoration on
implant No. 12 and a new crown on No.
13.

examination, tooth No. 25 had root
resorption and Type II to III mobil-
ity (Figure 8). Clinical examination
and CBCT showed adequate bone
(Figure 9) and soft tissue in both sites
and favorable conditions for implant
placement at Nos. 26 and 25. The

Figure 10. Intra-operative clinical photo
showing the use of the direction indicator
for depth and angulation control.

Figure 7. Clinical photo of the final res-
torations showing perfect blending of the
implant restorations and healthy gingival
tissues.

final treatment plan included extrac-
tion of tooth No. 25 with immediate
implant placement and simultane-
ous placement of implant No. 26 in a
healed site. There was, however, lim-
ited space, and it was decided to use

continued on page 52

Figure 11. Final placement of both
implants in a prosthetically referenced
position.

Figure 13. (a) Excess soft tissue trimmed to allow for impression coping seating. (b) Closed-tray impression copings seated onto the
implants. (¢) Final impression with heavy- and soft-body PVS materials.
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Figure 14. Clinical photo of the provisional
crowns.

Ceramic Implants and Dental...
continued from page 50

2 narrow-diameter ceramic implants.
The surgery was done after adminis-
tering local anesthesia by infiltration
technique for a total of 4 carpules
of Lidocaine 2% with 1:100,000 epi-
nephrine. Tooth No. 25 was extracted
atraumatically, and the socket was
curetted and then rinsed with saline.

Given the limited mesio-distal
space available, the manufacturer’s

Figure 15. Periapical
radiograph showing the
implants in ideal position
in bone and parallel to
each other.

Closed-tray impression copings were
used to capture the position of the
implants and adjacent structures
(Figure 13). The patient wore pro-
visional crowns for 2 to 3 months
(Figure 14), and after that, final, all-
ceramic restorations were made over
customized, prefabricated zirconia
abutments. The abutments, just like
the implants, were made of ATZ and
were customized in the dental labo-
ratory. They were connected to the
implants using the Vicarbo pros-

Ceramic dental implants offer an excellent level
of predictability and flexibility....

osteotomy protocol was slightly
modified by using osseocondensa-
tion Densah drills (Versah USA) in the
delayed placement of implant No. 26
(Figure 10). The osteotomy for No. 25
was prepared according to the manu-
facturer’s protocol. Two 3.3- x T0-mm
Zeramex P6 ceramic implants (Den-
talpoint AG) were inserted (Figure
11). The final insertion torque was 35
N/cm? for both implants, and using
the Osstell Beacon the initial ISQ val-
ues of 79 and 86 were obtained for Nos.
25 and 26, respectively. Peek cover
screws were placed, and the flaps were
approximated using a 4-o chromic gut
suture. During the healing period, the
patient wore a Hawley retainer with
acrylic teeth as an aesthetic provi-
sional. The 8-week follow-up appoint-
ment showed excellent healing and
healthy gingival tissues around the
implants (Figure 12).

After 4 months of healing time,
stage II procedures were initiated.
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thetic screw, which is metal-free and
made from medical-grade carbon
fiber-reinforced peek material. The
crowns were delivered successfully.
Final clinical photos and radiographs
(Figures 15 and 16) show the ideal
placement of the implants in the aes-
thetic zone and harmonious resto-
rations that blend with the existing
natural dentition and gingivae.

DISCUSSION
Ceramic dental implants are becom-
ing more and more popular due to
a demand for highly biological, bio-
compatible, aesthetic, and metal-
free solutions for the replacement of
missing teeth. What makes ceramic
implants desirable for patients is
their aesthetic and biocompatibility
advantages over their titanium coun-
terparts (no corrosion and no dark
hue of the gums due to titanium) and
their bio-inert and biological prop-
erties. For the clinician, the advan-

Figure 16. Final clinical photograph of the
restorations that blend in harmoniously with
surrounding tissues and dentition and healthy
gingival tissues.

tages go deeper than the surface and
aesthetic value—zirconia exhibits
less plaque accumulation; compa-
rable and, lately, faster osseointegra-
tion and higher bone-to-implant
contact percentages; and proven
superior aesthetics. In comparison
to titanium, ceramic implants are
not subjected or vulnerable to corro-
sion attacks; therefore, unlike metal
implants, they do not release tita-
nium, aluminum, and other alloy
component ions into the surround-
ing tissue through a process called
tribocorrosion. Tribocorrosion, and
the resulting release of titanium ions,
contribute to the increased levels of
inflammation in the soft and hard
tissues. The inflammatory mediators
contribute to an increase in osteo-
clastic activity and osteolysis and are
shown to contribute to and play a
significant role in peri-implant bone
loss and peri-implantitis.***?

Many vyears of interest and
research in ceramic dental implants
have resulted in the advancement
of both the chemical composition of
the zirconia and the manufacturing
of these implants. Given the material
instability when exposed to humid-
ity, commercially available ceramic
implants are not made with 100%
zirconia; the material is reinforced
with yttria, ceria, or different levels of
alumina, which improves the physi-
cal properties of the implants, their
aesthetic value and stability at body
temperature, and make them more
suitable for long-term function and
harmony in the oral cavity. The new
zirconia implants are stronger, with
greater flexural strength, and less sus-
ceptible to cracks and crack propaga-
tion. These advanced properties give
the clinician, in the case of one-piece

implants, the ability to prepare the
cervical section of the implant itself
to improve prosthetic clinical out-
comes. The advances in manufactur-
ing techniques (injection molding,
3D printing, and hot isostatic press-
ing) have allowed for the creation
of a wide variety of load-bearing bio-
ceramics, including one-piece and
2-piece configurations, both as bone
and as tissue-level implants. The evo-
lution of manufacturing techniques
and protocols have led to material
advances that have made it possible
to have narrow-diameter zirconia
implants as small as 3.3 mm, like
the ones used in case 2. Microscopi-
cally and—Ilately—nanoscopically,
there are various surface treatment
optionsas well, namely sandblasting,
laser etching, acid etching, photo-
functionalization, and combinations
thereof that improve osseointegra-
tion and provide surfaces favorable
to effective mucointegration.">™*
The implants used in the cases pre-
sented had their subcrestal surfaces
treated with a combination of sand-
blasting and acid etching. Given all
these advancements and the wide
variety of treatment solutions, it is
no surprise that virtually all dental
edentulous needs can be solved with
ceramic implants. The second part
of this article will present the use of
ceramic implants in full-arch remov-
able and fixed reconstructions.

CONCLUSION
The top 3 implant manufacturers
in the world have ceramic implants
in their portfolios, which, in North
America, they are still timidly offer-
ing to their customers. Ceramic den-
tal implants offer an excellent level
of predictability and flexibility for
both surgical and restorative clini-
cians and provide metalfree, highly
biocompatible, aesthetic solutions
for single-unit replacements or in
extended edentulous sites. The evo-
lution in mechanical properties and
the aesthetic value of load-bearing
bioceramics has improved and con-
tinues to improve significantly, so
much so that, in this particular case,
there were small-diameter ceramic
implants available to replace 2
consecutive mandibular anterior
incisors. The demand for ceramic
implants and their rapid growth still
remains driven, for the most part,
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by the patients, whom the authors
regard as the secondary consumers of
dental implants after the clinicians.
After 2 decades of experience with
ceramic implants between them, the
authors have observed a faster and
greater demand for ceramic implants
from the public. However, in the last
3 years, thanksto continuallyincreas-
ing patient requests, improved mac-
roscopic and microscopic designs,
longer-term clinical reports, and
greater availability of training oppor-
tunities in the United States, there
has been a perceptible rise in interest
from dentists in ceramic implants.+
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