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Biomechanical and Clinical Attributes
of Zirconia Dental Implants
— Two Case Reports
Dan Hagi DDS, FAGD, FICOI, (A)FAAID
Introduction

The last three decades have seen
an increase in the use of dental
implants to replace missing teeth.
The use of Titanium root form
implants in the rehabilitation of
the partially or completely edentulous patient has been rooted in
the work of Dr. Branemark in the
late 1970s and is based on the fact
that titanium implants “osseointegrate” with native bone and the
material has the physical properties needed for oral function. It is
widely accepted that the clinical
outcome of titanium implants in
terms of rigid fixation and long
term functional success is good,
however, negative aesthetic late
complications and soft tissue recession are widespread especially
in the esthetic zone.3 These late
complications have led to many
implant collar design changes
and to the advent of white zirconia transgingival abutments in
an attempt to minimize soft tissue recession and hide the metallic color and grey hue of the
gingiva and in an effort to reduce
aesthetic failures.10 A possible alternative to the use of titanium
is the use of ceramic as the material for the dental implants. One
such material is Zirconia (Y-TZP),
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possessing the capacity to osseointegrate1,2,11-13 and very favourable physical properties, such as
flexural strength (900-1200MPa),
hardness (1200 Vickers) as well
as a favorable threshold stress
intensity factor (10-12) all needed
for long term stability and success.7,9 Moreover, the one piece
design and white colour simplify
esthetic rehabilitation of the partially edentulous. The following
two case presentations will show
how the acid-etched CeraRoot
zirconia Implant (Oral Iceberg,
Granoller, Barcelona) can be used
to functionally and aesthetically
replace both anterior and posterior teeth and achieve optimal
soft tissues and health.

Case 1 Presentation

Diagnosis
The patient, a 44-year-old female, non-smoker in good general
health, presented with a missing tooth #22. History revealed
that the tooth was extracted
due to failed endodontic treatment and was currently replaced
with a removable partial denture. Radiographic and clinical
exam revealed that bone volume
was adequate in all dimensions
and soft tissue was thick and

keratinized, with a small buccal
deficiency (Figs. 1-3). Occlusion
was stable and even though tooth
#32 was in buccal version, enough
restorative space was available.
Some recession was noted on her
upper canines with otherwise
healthy periodontal tissues. The
smile line was high and a highly
aesthetic outcome was desired.
Treatment Plan
As the patient wanted a fixed restoration options were discussed
including an option of a conventional fixed bridge, bonded maryland type-bridge or a implant retained crown. An implant was
the preferred treatment option.
The possibility of the use of a
zirconia one-piece dental implant
(CeraRoot, Oral Iceberg) was discussed and the alternative titanium option was also discussed.
Due to the high smile line and
high esthetic expectation we decided to utilize a CeraRoot zirconia dental implant and an allceramic E.max (Ivoclar-Vivadent,
Liechtenstein) crown.
Surgical Treatment
The patient was pre-medicated
with an antibiotic (Amoxicllin
500mg), which was to be continwww.oralhealthgroup.com
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Case 1

Figure 1—Pre-operative condition.

Figure 2—Pre-operative occlusal view.

Figure 3—Pre-operative radio
graph.

Figure 4—Site
angulation.

preparation

and

drill

Figure 5—Implant being inserted with stainless steel driver.

Figure 7—Provisional crown cemented immediately after surgery.

ued for seven days post operatively as well as Decadron 10mg
with a three day tapering dosing
regiment. One carpule of four
percent articaine 1:200,000 epinephrine (Septocaine, Septodont
Inc.) was used to anesthetize the
operative area. A mini flap was
raised sparing the papilla and
the osteotomy was preformed
utilizing very efficient ceramic
drills at 300RPM, the slow drilling helps maintain the vitality of
the bone. A closed mouth drilling
technique was utilized to allow
for ideal angulation (Fig. 4). A
www.oralhealthgroup.com 

Figure 6—Immediately post surgery showing implant position.

Figure 9—Healed implant three months
post surgery.

Figure 8—Post-operative radiograph.

CeraRoot 12 of 12 mm length
(indicated for upper laterals) implant was selected for this case.
The implant was placed (Fig. 5)
at 30Ncm of initial stability
with the buccal restorative margin placed where desired, about
0.5mm below the gingival margin
(Figs. 6 & 8). Absorbable sutures
(Coated Vicryl, Ethicon) were
used to stabilize the flap and

an immediate provisional crown
was fabricated out of a bisacryl
(Luxatemp, DMG-America) and
cemented with a small amount
of provisional cement (CLING2,
Clinician’s
Choice
Dental
Products, Inc.) (Fig. 7).
Prosthetic Treatment
After three months of healing
the soft tissue healed and the
implant integrated and was now
ready for final restoration (Figs.
8-11). A digital scan utilizing
iTero (Cadent, NJ) was taken
and an E.max crown was lab
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Figure 10—Healed site up close showing
soft tissue overgrowth.

Figure 11—Healed site occlusal view.
Soft tissue profile is ideal.

Figure 12—Three-month radiograph. Nearly no bone remodeling is seen.
Figure 13—Day of cementation of final
crown.

fabri
cated. The crown was tried
in and inserted with a composite resin cement (Maxcem Elite,
Kerr Dental) (Fig. 13). Occlusion
was adjusted as to avoid lateral
contacts. Special attention was
made to adjust the final occlusion
of the crown slightly in infraoclusion, avoiding lateral contacts
and the anterior guidance. This
is important to compensate the
elasticity of the periodontium of
the neighboring teeth, in contrast
of the rigidity of the ceramic implant and crown. The final result,
one year after function, shows
healthy soft tissue without any
signs of inflammation around
the CeraRoot acid-etched surface
(Fig. 14). Moreover, the periapical radiograph shows that bone
is stable around the implant and
there is no evidence of early bone
remodeling.

Case 2 Presentation

Diagnosis
The patient, a 60-year-old female, non-smoker in good general
health, presented with pain in a
previously endodontically treated
tooth #46. History revealed that
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Figure 14—One-year in function.

the tooth has been feeling tender
for about two years ever since the
endodontic treatment was completed. Radiographic and clinical exam revealed a fractured
instrument in the mesial canal
(Fig. 15) and a possible vertical
root fracture. Class II stable occlusion was noted. Buccal recession was evident in both upper
and lower teeth with thin scalloped tissues, otherwise healthy
periodontal tissues.
Treatment Plan
Orthograde retreatment and retrograde endodontics were discussed as well as extraction and
placement of an implant and implant-retained crown. However,
due the possibility of a vertical
fracture present, over all cost of
treatment and deemed lower success rates it was decided that
the implant would present the
desired treatment. The possibility of the use of a zirconia onepiece dental implant (CeraRoot,
Oral Iceberg) was discussed. The
size of the CeraRoot implant presented an increased surface area
for osseointegration especially

since we would be placing the
implant immediately after extraction. The transgingival area of
the CeraRoot implant would provide us with a built in emergence
profile making the final restoration simple and functional with
very little in terms of prosthetic
complications.
Surgical Treatment
The patient was pre-medicated
with an antibiotic (Amoxicllin
500mg), which was to be continued for seven days post operatively, as well as Decadron 10mg
with a three day tapering dosing
regiment. 1 carpule of four percent
articaine 1:200,000 epinephrine
(Septocaine, Septodont Inc.) was
used to anesthetize the operative
area. The tooth was sectioned
and atraumatically removed and
the sockets thoroughly curetted
and irrigated with saline solution.
The osteotomy was preformed
with very efficient ceramic drills
at 300RPM into the intraseptal
bone extending 3mm beyond the
apices of the tooth. A CeraRoot
16 of 10 mm length (indicated for
molars) implant was selected for
www.oralhealthgroup.com
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Case 2

Figure 15—Pre-operative radiograph.

Figure 16—After four months of healing.

Figure 17—Occlusal view — note the
soft tissue overgrowth.

Figure 18—Margin exposed with soft
tissue laser.

Figure 19—Radiograph showing bone
volume after four-months of healing.

Figure 20—Final crown cemented, perfect prosthesis integration

eat in the contralateral part
of the mouth for two months
to minimize risks of implant
failure during healing. During
the healing phase the patient
was kept under strict hygiene
control and professional cleaning were performed whenever
necessary as well as cleaning
instructions.
Figure 21—Beautiful soft tissue profile

this case. The implant was placed
at >35Ncm of initial stability
with the buccal restorative margin placed where desired about
0.5mm below the desired gingival
margin. The voids around the implant were all sealed by the large
transgingival collar and thus, no
graft or sutures were used. The
tooth was not temporized due to
the posterior location of the site
and the patient was instructed to
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Prosthetic Treatment
After four months of uneventful healing, the soft tissue matured and was ready for restoration (Figs. 16, 17). The soft tissue
overgrew the restorative margin
of the implant and as such a laser
(Picasso, AMD Lasers) was used
at 2.0W pulsed to expose the margins (Fig. 18) and a digital scan
utilizing iTero (Cadent, NJ) was
taken. A Prettau (Zirkonzahn,
Gais) zirconia crown was made
with zirconia in all functional
areas and porcelain added on the

buccal of the crown for aesthetics
(Figs. 20, 21). The crown was tried
in and inserted with a composite
resin cement (Maxcem Elite, Kerr
Dental). Occlusion was adjusted
as to avoid lateral contacts.
Discussion
A high degree of clinical success
can be achieved using a zirconium
oxide dental implant.4,5,6,7,8
The great aesthetic potential, restorative simplicity and surface
roughness make this system ideal
for immediate tooth replacement.
Periodontal health is amplified by
the absence of a connection and
microgap, and the affinity of the
gingival complex to the zirconia
oxide surface. Long-term success
has been demonstrated in the literature. Case selection is crucial
as ideal angulation is imperative.
The CeraRoot implant clearly
demonstrates the capacity to inwww.oralhealthgroup.com
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tegrate with bone, the strength
needed to function in the oral
environment and the prosthetic
simplicity afforded by a one-piece
design.
It is the author’s opinion that
this will soon become the implant
of choice for tooth replacement.OH
Dr. Dan Hagi received his dental training at the University of
Toronto and now maintains a
multidisciplinary implant and rehabilitative practice in Thornhill,
Ontario. He is an associate Fellow
of the American Academy of
Implant Dentistry(AAID), a Fellow
of the International Congress
of Oral Implantology(ICOI), a
Fellow of the Academy of General
Dentistry (AGD) and the Misch
International Implant Institute.
His private practice focuses on

metal free, minimally invasive rehabilitation and aesthetic smile
design. He is a lecturer and mentor as well as a consultant on
emerging metal-free materials and
techniques.
Oral Health welcomes this original article.
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