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Purpose. The aim is to evaluate the survival and success rates, as well as the marginal bone loss (MBL) and periodontal indexes, of
zirconia implants with 10-year follow-up. Materials and Methods. 10 patients were selected and 26 one-piece zirconia implants
were used for the rehabilitation of single tooth or partially edentulous ridge. After 10 years, a clinical-radiographic evaluation was
performed in order to estimate peri-implant tissue health and marginal bone loss. Results. The survival and success rates were
100%. The average marginal bone loss from baseline to 120 months after surgery was 0.92 +0.97 mm. Conclusion. One-piece
zirconia dental implants are characterised by high biocompatibility, low plaque adhesion, and absence of microgap that can be

related to the clinical success of these implants.

1. Introduction

To date, the use of implants for the rehabilitation of single
and multiple edentulism is considered an effective and well-
documented treatment.

Modern implantology has developed from the studies
on bone healing and regeneration conducted in the 1950s
and 1960s by the Swedish orthopedic surgeon Branemark
et al. [1]. The protocol is based on the discovery that ti-
tanium can effectively fuse with bone when osteoblasts
grow on and within the raw surface of the implanted
titanium. This forms a structural and functional link
between living bone and the implant, defined as
“osseointegration.” After establishing that the use of ti-
tanium implants is a safe rehabilitation, several modifi-
cations were made to the micro- and macrostructure of

the implants in order to improve their physical, me-
chanical, and optical properties [2-4].

However, several disadvantages are represented by the
use of a metal alloy inside the tissues. In fact, undesirable
allergic reactions (0.6%) [5] have been found for which
adequate epicutaneous patch tests are lacking; moreover, cell
sensitization and galvanic current formation are possible [6].
In addition to these disadvantages, the possible aesthetic
failure is due to the grey colouring of titanium, which is
evident in thin gingival biotypes. For these reasons, the
demand for more aesthetic and biocompatible implant
materials has increased over time [5, 7-9].

In recent years, ceramics have occupied an important
place in the dental world. In particular, the yttrium-stabi-
lized tetragonal zirconium polycrystal (Y-TZP) has gone
from being a material used solely for prosthetics to a suitable
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titanium substitute in implantology. There are several ad-
vantages that a material like zirconia has over titanium. First
of all, there is its high biocompatibility which allows an
excellent chemical stability over time and therefore solves
the problem of sensitization in some patients [10, 11]. In
addition, its natural white colour minimizes aesthetic fail-
ures in patients with thin gingival biotypes [12].

Secondly, in the process of osteointegration, Y-TZP
allows the stimulation of osteogenic cells that combine with
unique mechanical qualities such as remarkable resistance to
fracture, fatigue, flexion, deterioration, and high radiopaque
properties [13, 14]. In addition, zirconium oxide has been
shown to moderate bacterial adhesion and excess biofilm,
further reducing the likelihood of inflammation in peri-
implant tissues [15-17].

On the other hand, titanium has been shown to wear
when in contact with fluoride or metal alloys in saliva
[18, 19]. In addition, titanium, taking on a grey colour and
thus creating a dark shadow visible through the peri-implant
tissues, affects the aesthetic results negatively [20-22].

On the contrary, zirconia lends itself to greater efficiency
in terms of aesthetic result. Thanks to the optical behaviour
of the Y-TZP, which changes according to its composition,
crystal size, grain distribution, and processing methods, the
material has the masking capacity, which allows dark sub-
strates to be covered with good opacity and translucency
results. This is due to the characteristics related to grain size,
refractive index, absorption coefficient and residual porosity,
and the existence of different additives and pigments
[23-25].

The biological process of osseointegration depends on
several factors which in turn are related to the implant, the
position of the surgical site, the bone quality, and the surface
characteristics of the implant itself [3, 26, 27]. BIC (bone-to-
implant contact) is evaluated by histomorphometrically
analyzing the osteointegration process at different stages of
healing [27-29]. In support of this thesis, a comparable
osteointegration index for zirconium implants compared to
titanium implants has been demonstrated [3, 15, 28, 30-34].

However, results on implant rehabilitation with Y-TZP
implants are still lacking in the long term. For this reason,
the aim of the study was to evaluate the survival and success
of Y-TZP implant restorations at 10 years and to analyse the
stability of hard (marginal bone loss) and soft tissue over
time.

2. Objectives

The objectives of this retrospective case series are to evaluate
long-term peri-implant bone and soft tissue stability. To
assess the stability of hard tissues, the distances of the bone
were measured from the implant shoulder. These values are
expressed with the marginal bone loss (MBL). On the other
hand, to establish the stability of soft tissues, the probing
pocket depth (PPD), plaque index (Pi), and probing on
bleeding (BoP) were evaluated with a calibrated probe (Hu-
Friedy, N. Rockwell, Chicago, IL). The data obtained were
also compared to the results in the literature of titanium
implants.
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3. Materials and Methods

3.1. Implant System. The implants used in this study are
among the first zirconia implants put on the market: they are
single-component implants with conical body, double
thread, and rounded apex. These are sintered and yttrium-
stabilized zirconium oxide implants with an average
roughness of 0.9-1 um (Figure 1).

The average diameter of the implants used was 3.98 mm
and the average length was 11.93mm. 19 implants were
placed in the maxilla while 10 implants were placed in the
mandible (Figure 2).

3.2. Patient Selection. For the evaluation of radiographic
bone resorption and periodontal indexes, 12 patients were
selected who needed single or multiple edentulous
prosthetic implant rehabilitation in the upper or lower jaw
and who were rehabilitated with 29 single-component
zirconia implants partially stabilized with yttrium in the
period from January 2007 to April 2012. Of the 12 pa-
tients, 9 are male and 3 are female. However, for the
radiographic data, there was a drop out of 2 patients for a
total of 3 implants because it was not possible to find the
individualized silicone bite and therefore the X-rays taken
at 10 years were not standardised with those taken at the
time of surgery (T0) and 1 year after surgery (TI).
Therefore, the number of patients analysed with regard to
MBL data is 10 for a total of 26 implants.

The inclusion criteria included the presence of a mini-
mum bone volume of 8 mm in height and 5.5mm in
thickness at sites intended for implant treatment. Where the
amount of residual bone was lower, regenerative procedures
prior or simultaneous to implant insertion were associated.

Totally edentulous patients were not included in this
study.

Patients younger than 18 years of age and patients with
systemic disease, past or current, such as immunodefi-
ciency, past head-neck radiotherapy, metabolic disorders,
coagulopathies, treatment with bisphosphonates, ciga-
rette smoke >10/day, and poor compliance were excluded
from the protocol. Smoking is a factor that has the po-
tential to adversely affect healing and the outcome of
implant treatment [35]. In addition, the amount of daily
cigarettes is directly proportional to the implant failure
rate (>10 cigarettes/day). 10 years ago, these were the first
clinical cases treated with monocomponent zirconia
implants, and the correction of disparallelism in a full-
arch rehabilitation could have created problems in the
prosthetic phase. For this specific group of patients, it was
preferred to avoid full-arch rehabilitation.

At the local level, all patients should not have periodontal
disease in active phase and/or parafunctions, such as
bruxism and sawing.

Considering the placement of the implants inside the
oral cavity, 15 implants (57.7%) were placed in the aesthetic
area (including all the frontal elements up to the first pre-
molars) while 11 implants (42.3%) were placed in the
posterior areas.



International Journal of Dentistry

FiGure 1: Implant characteristics.

3.3. Surgical Protocol. After antibiotic prophylaxis one hour
before surgery (2g Amoxicillin with Clavulanic Acid;
Augmentin, GlaxoSmithKline UK Ltd.,, Uxbridge), a
mucoperiosteal flap is prepared. The osteotomy was then
performed using rotating instruments and a surgical tem-
plate to ensure that the sites were prepared correctly.

Once the site preparation was completed, the zirconium
oxide implants (White-SKY, Bredent, Senden, Germany)
were placed with an insertion torque of at least 35N, verified
with a torque wrench (Figure 2). In cases of multi-implant
rehabilitation, the parallelism was achieved through the use
of a simple surgical guide.

Through percussion, the achievement of a good primary
stability was then verified. After suturing, the patient was
discharged with analgesic (Paracetamol 500 mg, Angelini
SpA, Ancona, Italy) and antibiotic therapy (Amoxicillin with
Clavulanic Acid; Augmentin, GlaxoSmithKline UK Ltd.,
Uxbridge, 1g every 12 hours for 6 days). Oral hygiene in-
structions were also given.

3.4. Prosthetic Protocol. Considering that single-component
implants were used, the first postsurgical phase was the
preparation of the implant abutments, with drills suitable for
zirconia (Eterna, Bredent, Senden, Germany), in order to
correct their inclination and height. Subsequently, the
temporary restorations were relined with acrylic resin.
Following occlusal controls in order to leave restorations not
subjected to functional load and to avoid lateral contacts, the
provisional restorations are luted with temporary cement.

For the following 6 to 8 weeks, the provisional resto-
rations cemented on single implants were stabilized with
composite wings to the adjacent teeth in order to minimize
possible movement due to chewing. In fact, the presence of
the abutment part penetrating into the oral cavity is a
problem encountered by this type of implant, as it will be
subjected to loading forces attributed to masticatory activity
and tongue movements throughout the healing period
[36, 37], possibly compromising the MBL.

The multiple implants were made with multiple resto-
rations and discharged from the occlusion always to avoid
occlusal overloads. The temporary prosthetic phase is always
crucial also for the conditioning of the peri-implant soft
tissue. After 6 months, the final crowns were made using the
CAD-CAM system (LAVA, 3M ESPE, St. Paul, MN) and
cemented with a glass ionomer material (GC Fuji, CEM GC
America, Alsip, IL).

3.5. Follow-Up Protocol. Clinical-radiographic checks have
been performed every 6 months since the intervention. From
the periodontal point of view, the probing pocket depth
(PPD), plaque index (Pi), and probing bleeding (BoP) were
evaluated with a calibrated probe (Hu-Friedy, N. Rockwell,
Chicago, IL).

The survival rate was indicated as the survival of the
functionalized and asymptomatic implant. Alternatively, the
classic criteria formulated by Albrektsson [38] regarding
implant success were used.

3.6. Radiographic Evaluation. Standardised periapical ra-
diographs were performed every 6 months after implant
placement, using a personalised bite record made with
Orthogum (Zhermack, Badia Polesine, Rovigo, Italy) and a
X-ray holder.

All X-rays were subsequently converted to digital and
saved in .JPG format. Analysis of the images was carried
out using a software (ImageJ, US National Institutes of
Health, Bethesda, Maryland, USA), thanks to which it was
possible to calculate the marginal bone loss (MBL) both
mesially and distally. At each revaluation, the new MBL
values were compared with the baseline values (Figures 3
and 4).

3.7. Statistical Evaluation. Based on a descriptive statistical
analysis, the mean and the standard deviation of the values
obtained were calculated. The Student t-test was applied to
compare the results between predefined groups (gender, age,
single/multiple implants, and implant placed in the maxilla/
jaw). A 95% confidence interval was applied for all mea-
surements with statistical significance for values of P < 0.05.
For the analyses performed on the radiographic evaluations,
instead of calculating the differences, the percentages of
variation of the marginal bone loss variable were calculated.
In addition, the radiographic resorption values were sepa-
rated into mesial and distal. The data were also finally
evaluated on the total, i.e., regardless of the variables of
possible confusion.

4. Results

With regard to the radiographic evaluation, encouraging
results were found.

The average bone resorption of implants placed in the
aesthetic area was 0.97 +1.15mm at 10 years, considering
that at 1 year it was 0.51 +0.91 mm, with a differential gap
between 1 and 10 years of only 0.46 mm. The average bone
resorption of the implants placed in posterior areas was, at
10 years, 0.72+0.70 mm considering that at 1 year it was
0.53 £ 0.93 mm therefore with a differential gap between 1
and 10 years of only 0.19 mm.

In detail, it is interesting to note the difference observed
for radiographic bone resorption related to single implants
and multiple implants. In this study, 18 implants were
connected to each other with temporary and permanent
bridge restorations, while 8 implants were left individually.
The multiple implants that, following placement, were
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Smgl? o Age of Maxillary bone Aesthetic Tooth Implant’s Implant’s
Gender multiple . . . .
. intervention or jaw sector number Length Diameter
implants
1 Male Single 71 Jaw Yes 44 12 4
Multiple Jaw Yes 32 12 3,5
2 Male 57
Multiple Jaw Yes 42 12 3,5
Multiple Jaw No 36 10 4,5
3 Female 68
Multiple Jaw No 37 10 4
4 Male Single 50 Maxillary bone Yes 21 14 4
5 Male Single 61 Maxillary bone Yes 24 14 4
Multiple Maxillary bone Yes 22 10 3,5
Multiple Maxillary bone Yes 23 12 3,5
65
Multiple Maxillary bone No 25 12 4
6 Male
Multiple Maxillary bone No 26 12 4,5
Multiple Jaw No 35 10 4
66
Multiple Jaw No 36 12 4,5
Single Jaw No 36 12 4,5
7 Male 62
Single Jaw Yes 44 14 3,5
8 | Female Single 64 Maxillary bone Yes 12 10 3,5
Multiple Maxillary bone Yes 11 14 4
9 Male 61
Multiple Maxillary bone Yes 21 14 3,5
Multiple Maxillary bone Yes 21 12 4
Multiple Maxillary bone Yes 23 12 4,5
Multiple Maxillary bone No 25 12 4
10 Male 53
Multiple Maxillary bone No 26 10 4,5
Multiple Maxillary bone No 15 12 4
Multiple Maxillary bone No 16 12 4,5
11 Male Single 53 Jaw Yes 31 10 3,5
Single Maxillary bone No 15 12 3,5
Multiple Maxillary bone Yes 11 12 4,5
12 | Female 35
Multiple Maxillary bone Yes 21 12 4,5
Single Maxillary bone No 25 14 3,5

F1GURE 2: Cases selected for clinical-radiographic evaluation.
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FiGuRre 3: Standardised periapical radiographs were obtained using
the Rinn alignment system with customised silicone bite.

FIGURE 4: 120 months after surgery: radiographic check of a zir-
conia dental implant positioned in 4.2. Assessment of the distance
from the shoulder to the first bone-to-implant contact on digi-
talised radiographs (red lines). The blue lines refer to implant
length.

connected by means of prosthetic bridges presented values
of MBL, at 10 years, of 0.56 + 0.72 mm considering that at 1
year it was 0.39 +0.86 mm therefore with a differential gap
between 1 and 10 years of about 0.2 mm. The average bone
resorption of single implants was instead, at 10 years,
1.30+1.25mm considering that at 1lyear it was
0.79+£0.98 mm therefore with a differential gap between 1
and 10 years of about 0.51 mm.

The average bone resorption of the implants placed in
the jaw at 10 years was 0.88 + 0.72 mm considering that at 1

year it was 0.85+ 1.10 mm therefore with a differential gap
between 1 and 10 years of only 0.03 mm. The average bone
resorption of the implants placed in the maxillary bone at 10
years was 0.87 £0.92mm considering that at 1 year it was
0.33 + 0.74 mm with a differential gap between 1 and 10 years
of 0.54 mm.

Finally, the total average bone resorption at 10 years
from time 0 was 0.92+0.97 mm considering that the total
average bone resorption at 1 year was 0.55 + 0.92 mm. This
means that, in general, a bone resorption of 0.37 mm was
found.

However, if you want to correctly analyse the data ob-
tained with a statistical test, the Student t-test must be
applied. The confidence interval was set for all measure-
ments to 95% and the statistically significant difference was
indicated with P-value equal to P = 0.05.

The analysed implants are always 26 and the peri-im-
plant resorption levels were related to the confounding
variables to observe if one of these variables had influenced
the MBL in 10 years (gender, age, multiple-single implants,
and implants placed in maxilla or jaw). The data were also
analysed keeping the mesial and distal resorption separate.
On the basis of the data obtained, it can be stated that the
confounding variables do not affect the MBL variations
found in the 10 years under examination.

A statistically significant difference emerges between the
resorption of single implants and those with multiple an-
chors, with a lower resorption of the multiple anchorage
implants (P <0.05). However, there is no significant dif-
ference in the comparisons between implants placed in the
jaw and maxillary bone and between anterior and posterior
implants (P> 0.05).

In 6 cases, it was possible to highlight a slight bone
increase that remained stable over time (< 0.6 mm). The
positive value was recorded as early as 1 year after implant
placement and remained unchanged thereafter.

With regard to periodontal indices, the bleeding index
(mBoP) and plaque index (mPi) peri-implant modified
according to Mombelli [39], probing depth (PPD), and
mobility (M) were taken into account. Evaluations were
performed 6 months after surgery and then every year up to
5 years. They were then carried out again 10 years after
surgery (Figure 5).

Considering an average follow-up period of 10 years, the
overall bleeding rate was mBOP = 0.42 + 0.49; considering
only implants placed in the mandible, it was
mBOP =0.35 + 0.48; regarding implants placed in the upper
jaw, it was mBOP =0.49 + 0.50.

With respect to the peri-implant plaque index, an av-
erage value of mPi=0.03 + 0.17 was obtained overall. For the
implants inserted in the mandible, the mean value was
mPi=0.04+0.2, while in the maxillary bone the implants
had a mean value of mPi=0.03 +17.

Despite the presence of bleeding, only three sites were
found to have a pathological PPD. No peri-implantitis was
detected. The overall average depth of probing of the im-
plants, at 120 months, was in fact equal to
PPD =3.26 + 1.46 mm, specifically equal to 2.49 + 1.08 mm
in the mandible, and 3.66 + 1.44 mm in the upper jaw.
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Post-surgery months
6 months 12 months | 24 months | 36 months | 48 months | 50 months | 120 months
Mode 0 0 0 0 0 0 0
Pi
Median 0,5 0 0 0 0 0 0
Mode 1 1 1 1 0 1 0
BoP
Median 1 1 1 1 0 0,5 0
MV 3,5+0,9 34+1,1 3,6+1,1 3,612 3,6£0,5 2,5+0,6 3,35+ 1,31
\% 2,4+0.7 2,6 £0,9 29+14 29+19 2,9+0,7 3+£0,8 2,83 +0,78
DV 3,25+ 0.9 2,8+0,9 34+1 34+1,1 2,7+0,5 3,5+0,6 3,73 £ 1,49
PPD (mm)
MP 3,3+0,9 33+1 3,6 £1,25 3,5+0,8 3,7+£0,95 3 3,28 £ 1,52
P 24+1 2,6 £0,6 2,9+0,9 2,8+1,1 3,1+1,1 325+1 2,69 + 1,08
DP 2,8 +0,6 2,9+0,7 3,6 £1,25 4+1,1 3,3+£0,5 2,75+ 0,5 3,63 +2,04
PPD (mean) 2,958 2,939 3,325 3,35 3,214 3,0 3,26 + 1,46
Pi (plaque index); BoP (bleeding on probing); PPD (probing pocket depth)
MV = mesiovestibular; V = vestibular; DV = distovestibular; MP = mesiopalatal; P = palatal; DP = distopalatal

F1GURE 5: Periodontal indexes.
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FIGURE 6: Proportion of tooth-bone distance in relation to time zero. It is possible to highlight in 6 cases a slight bone increase that has

remained stable over time (<1 mm).

5. Discussion

The data obtained in this study showed excellent results from
the use of monocomponent zirconia implants. This pre-
liminary clinical study presents the results of 26 dental
implants placed in the anterior area of both maxillary jaws
based on the concept of early loading.

From the literature analysis, there are few studies con-
cerning the analysis of zirconia implants regarding their
long-term survival and their biological and aesthetic char-
acteristics [40, 41]. According to Oliva et al. [42], the overall
success rate of 100 zirconia implants, subdivided per
roughness, is 98%. Pirker et al. [43] also reported a two-year
follow-up stability of the peri-implant marginal bone level in
postextractive zirconia implants placed at the level of the
upper first premolar.

In a recent systematic review [44], “commercially
available (CA)” zirconia was considered. The study in-
cludes our own patient pool but with 4 years of follow-up
[11]. From the results of the study, it can be inferred that no
technical-prosthetic complications occurred. The mean
bone resorption at 1 year of follow-up was 0.67 mm, which
is in accordance with the literature for both zirconia im-
plants (0.79 mm, CI 0.73-0.86) [45] and titanium implants
(range 0.41-0.89 mm) [46]. In another recent systematic
review [47], the marginal bone remodeling process
accounted for a mean loss of 0.80 mm (95% CI: 0.60 to
1.00 mm) at a 1-year postloading period and was achieved
based on the data of 10 studies. Therefore, considering the
resorption observed at 10-year follow-up period of
0.92 +0.97 mm, it is possible to say that it agrees with the
data in the literature.
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FIGURE 7: (a) Presurgery OPT. (b) Postsurgery OPT. (c) One-year follow-up RX. (d) Clinical situation at 1-year follow-up. (e) 10-year
follow-up RX. (f) Clinical situation at 10-year follow-up. (g) Postsurgery radiographic situation. (h) Radiographic situation at 1 year.
(i) Radiographic situation at 10 years. (j) Clinical situation at 10 years.



Comparing the results obtained with another recent
systematic review [48] of titanium implants, it can be
concluded that the average MBL of titanium implants
(n=1435) was 0.98mm at 10 years. In another pro-
spective randomised pilot trial [49], the zirconia implants
were associated with a mean MBL of 1.51 mm (SD: 0.68;
median: 1.48) at 30 months and 1.38 mm (SD: 0.81;
median: 1.27) at 80 months. The corresponding values for
titanium implants were 0.92 mm (SD: 0.72; median: 1.03)
and 1.17mm (SD: 0.73; median: 1.05). This value is
consistent with our average bone resorption data of
0.92+0.97 mm.

In addition, the results of the present study have shown
less bone loss around multiple zirconia implants that are
connected and solidified by prosthetic bridges. Compared to
single implants, multiple implants allow a more uniform
force distribution. Due to the better distribution of forces,
crestal bone is under less stress, resulting in better preser-
vation of peri-implant crestal bone levels [50-52].

The promising results obtained for MBL can also be
justified by the monocomponent morphology of the
analysed implants. Although monocomponent implants
have some limitations, they also have advantages over
bicomponent implants. Indeed, the presence of a
microgap at the abutment-implant interface can promote
bacterial proliferation [53] as microorganisms can pen-
etrate cracks of only 10 pm. Inflammation at the soft tissue
level leads in a short time to peri-implantitis and therefore
to bone loss [54, 55].

Radiographic evaluation showed an overall peri-im-
plant bone loss not exceeding 1.5 mm during the first year
of loading. Subsequently, from 1 year to the 10 years of
follow-up, MBL values were found to meet Albrektsson’s
criteria [38]. To conclude, the values detected over time of
peri-implant bone resorption were analysed and reported
in a summary and descriptive graph (Figure 6). The study
includes both anterior and posterior region. It is possible
to notice how the values found at one year, in this gradual
representation, show a certain trend over time. The
reabsorption took place almost entirely in the first period
after loading and then remained mostly stable. The 6
values can be easily seen, corresponding to 6 implants,
which had a bone increase in the first year that remained
stable over time.

From clinical evaluation, periodontal indexes showed an
overall good level of peri-implant health. The mPI values
obtained are indicative of optimal plaque control by the
patients but there is a rather high level of bleeding.

The average values of PPD recorded, respectively, at 4
and 5 years of follow-up, were 3.21 and 3.0 mm and since, at
10 years, the total average was 3.26 + 1.46, and the stability of
peri-implant soft tissue to monocomponent zirconia im-
plants is still demonstrated.

In addition, the literature has amply demonstrated that
zirconia exhibits high biocompatibility and less plaque ad-
hesion than titanium surfaces [56]. The long-term preser-
vation of the peri-implant crestal bone and the health of the
peri-implant soft tissue result in the maintenance of good
aesthetic results over time (Figure 7).
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A recent histological study reported no difference in soft
tissue height between zirconium oxide and titanium im-
plants. However, the junctional epithelium was shorter
(ZrO2=0.76 mm vs. Ti=1.40mm) and had a higher col-
lagen content in single-component zirconia implants than in
single-component titanium implants [57]. To support this
thesis, Cionca et al. reported a cumulative soft tissue
complication rate of 0% in 76 zirconia implants placed in 52
patients [58].

Literature evaluating the soft tissue interface around
implants appears to favour zirconium oxide implants over
titanium, although further investigation is certainly needed
[59].

In view of the results obtained from the clinical-radio-
graphic evaluation, it was possible to define both survival
and success criteria that refer to the following. The success
criteria [38, 60] were formulated according to the following
parameters: mobility (present not present), reported pain or
paresthesia (present not present), peri-implant radio-
transparency (present not present), and marginal peri-im-
plant bone loss of less than 1.5mm in the first year and
0.2 mm in subsequent years. Survival criteria were identified
by the permanent presence of clinically asymptomatic im-
plants under functional loading. At the end of the 10-year
follow-up, 100% survival and success rates were obtained.

The objective of the present retrospective case series was
to describe and report the clinical and radiographic results of
zirconia dental implants. Despite this, the results presented
should be considered with caution, since the included
sample number was small along with the heterogeneity
among the patients as far as smoking status, periodontal
disease history, and medical history. Within the limitations
of the present clinical evaluation in this particular pop-
ulation, overall, the peri-implant soft tissue and bone and
prosthetic restorations were stable providing excellent
clinical results and aesthetic outcomes.

6. Conclusion

The present retrospective case series yielded a 100% success
rate for zirconia dental implants. Considering the compa-
rable osseointegration of zirconia implants compared to
titanium implants, it can be inferred from our results that
zirconia implants represent a valid alternative to titanium
implants, in terms of both biocompatibility and aesthetic
results. The apparent reduced affinity to plaque accumula-
tion may favour soft tissue health around zirconia dental
implants and decrease the risk of inflammation or infection.
Long-term clinical studies are certainly necessary to
prove our results before zirconia implants can replace ti-
tanium implants in the future. Further studies on the aging
phenomenon of zirconia are also necessary to enable mi-
crostructural surface improvement of the ceramic.
However, it can be stated that zirconia implants are safe
and have high long-term survival rates and low MBL values.

Data Availability

No data were used to support this study.
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