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Reconstruction of Single Tooth Loss with
One-Piece and Two-Piece
Zirconia Implants: Case Report

Tek Dis Eksikliklerinin Tek Parca ve
Tki Parca Zirkonya Implantlarla Rekonstriiksiyonu

ABSTRACT Reconstruction of single-tooth loss with dental implants has become a common treat-
ment option. Dental implants and abutments are generally manufactured from titanium because of
its high survival rates and mechanical properties. However, the gray metallic color of the titanium
can cause gray or blue discolorations of the surrounding soft tissues. In addition, metal allergy may
limit their usage. Zirconia implants and abutments have been used as an alternative to titanium, due
to their superior physical properties, biocompatibility, and aesthetic. In this clinical report, the
treatments of 4 cases with single-tooth loss in the anterior region were presented. The first and sec-
ond cases were treated with one-piece zirconia implants, and 6-year follow-up evaluation were
achieved. The other cases were treated by two-piece zirconia implants with 3-year follow-up. Sat-
isfactory esthetic results of implant-supported restorations were defined by the patients and they
did not complain any problems regarding their restorations.
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OZET Tek dis eksikliklerinin dental implantlarla rehabilitasyonu yaygin bir tedavi segenegi haline
gelmistir. Dental implant ve dayanaklar, yiiksek basar1 orani ve iyi mekanik ozellikleri nedeniyle
genellikle titanyumdan iiretilmektedir. Ancak titanyumun grimsi metalik rengi etrafindaki yu-
musak dokuda mavi-gri renklenmelere sebep olmaktadir. Ayrica metal allerjisi de titanyumun
kullanimini sinirlandirmaktadir. Zirkonya implant ve dayanaklar iyi fiziksel 6zellikleri, biyou-
yumlulugu ve estetik olmalari nedeniyle titanyuma alternatif olarak kullanilmaya baslanmigtir.
Bu olgu sunumunda 4 hastada 6n bolge tek dis eksikliklerinin tedavisi anlatilmaktadir. Birinci
ve ikinci olgu tek parca zirkonya implantla rehabilite edilmis ve 6 yillik takibi gerceklestirilmi-
stir. Diger iki olgu ise iki parca zirkonya implantla tedavi edilmis ve 3 yillik takibi yapilmistir.
Hastalar implant destekli restorasyonlarindan estetik olarak memnun kalmis ve herhangi bir
problem yagamamugtir.

Anahtar Kelimeler: Dis implantlari; dis kaybs; zirkonyum oksit
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he current commercial dental implant material of choice is pure ti-
tanium, however dark grayish color of titanium implants and abut-
ments often gives rise to discolorations of the surrounding soft tissues
and the recessions of the gingiva may lead to exposure of the metal abut-
ment.'? Recently, research was oriented towards new generation ceramic
materials such as zirconium oxide, which has more favorable mechanical
properties (high flexural strength 900-1200Mpa, hardness 1200 Wickers,
and Weibull modulus 10-12). Zirconia has high biocompatibility and low
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plaque adhesion and several animal studies showed
long-term osseointegration of zirconia dental im-
plants and bone-to-implant contact similar to tita-
nium.*? Also, favorable esthetic properties enables
the use of zirconia in case of thin biotypes or soft
tissue recessions.!? Zirconia implants can be manu-
factured as one-piece or two-piece designs.''"'
Firstly one-piece implants were introduced.'”” How-
ever there are ambitions to fabricate two-piece zir-
conia comparable to two-piece titanium implants.'®
The purpose of this article is to give information
about the dental zirconia implants and present 4
cases treated with one-piece and two-piece zirco-
nia implants located in the anterior maxillary re-
gion.

I CLINICAL REPORT

This report presents 4 cases who treated with one-
piece or two-piece zirconia implants in the ante-
rior maxilla. Treatment plan was explained to
patients and informed consent was signed by the
patients. Descriptions of the cases are shown in
(Table 1). One-piece zirconia implants were placed
in the prepared implant sockets, and then provi-
sional acrylic crowns were fabricated and ce-
mented avoiding centric and eccentric occlusal
contacts. Six months after surgery, abutment part
of the one-piece zirconia implants were prepared

to achieve correct axes and lengths using diamond
burs suited for zirconia. Implants were finally re-
stored by all ceramic zirconia crown made with
CAD-CAM system (Lava Frame; 3M Espe, St. Paul,
MN). Two-piece zirconia implants were left sub-
merged for 6 months to osseointegrate. After 6
months healing periods, panoramic and periapical
radiographs were examined for bone-implant os-
seointegration, then zirconia implants were un-
covered and suitable abutments were selected.
Abutment was cemented into the implant with a
self-adhesive universal resin cement (RelyX
Unicem; 3M ESPE, Seefeld, Germany) which was
recommended by the manufacturer. Excess cement
was removed from the implant-abutment interface.
Zirconia framework was tried-in and definitive
restorations were cemented on the implant using
self-adhesive universal resin cement. The cement
remnants were removed after setting.

All restorations were protected from occlusal
contacts in centric occlusion and lateral excursions.
The patients received oral hygiene maintenance in-
structions. Clinical parameters of probing pocket
depth, plaque index, and bleeding on probing were
evaluated with a calibrated probe (Click-Probe;
Kerrhawe S.A., Bioggio, Switzerland) (Figure 1).
Standardized periapical radiographs were obtained
using the Rinn alignment system with customized

TABLE 1: Descriptions of the cases.

Implant dimensions

Implant Implant Diameter
Case Age  Gender Location Type (mm)
Case 1 45 Man Left lateral One-piece 4.0
(22) zirconia
{maxilla)
Case2 52 Man Right lateral One-piece 40
(12) zirconia
(maxilla)
Case3 19 Man Right lateral Two-piece 4.0
(12) zirconia
{maxilla)
Cased 24 Woman  Right lateral Two-piece 4.0
(12) zirconia
(maxilla)

Vertical Bone Loss
Length Implant Mesial Distal
(mm) Manufacturer Follow-up (mm) (mm)
10 Whitesky, 6 years 0,04 0,06
Bredent Medical,
Germany
10 Whitesky,
Bredent Medical,
Germany
11,5 Zit-vario;
Ziterion,

6 years and 0,9 1,04
6 months
3 years 1,6 1,01

Uffenheim,

Germany

11,5 Zit-vario;
Ziterion,

3 years 0,93 0,80

Uffenheim,

Germany
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silicone bite (Figure 2). Marginal bone loss was
evaluated using a special software (Image])
(Figure 3). The periapical radiographs taken at
baseline and after follow-up evaluations were dig-
italized. The implant length (measured from the
implant shoulder to the implant apex) was used to
calibrate the measured bone loss. The distance
from implant shoulder to crestal bone level was
measured and recorded in mm. For the first and
second cases approximately 6-year follow-up and
for the other cases almost 3-year follow up were
achieved.

In all cases, there was no sign of inflammation
including erythema, edema, and bleeding after the
follow-up periods. All patients were satisfied with
their prostheses. Any biological, technical or es-
thetical problems were not observed. The implants
were stable and under function. Initial and defini-
tive views and periapical radiographs of the pa-
tients are shown in Figures 4-7.

DISCUSSION

Implant restoration has become a predictable treat-
ment for single-tooth replacement, but advance
case planning for adequate implant placement is es-

FIGURE 1: Evaluating pocket depth with calibrated probe.

FIGURE 2: The Rinn alignment system with customized silicone bite.

sential to meet the esthetic demands of the ante-
rior maxilla.'’®? Today commercially available zir-
conia implants are produced as one-piece or
two-piece designs. Each one has advantages and

FIGURE 3: The implant length (measured from the implant shoulder to the implant apex) was used to calibrate the measured bone loss.
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FIGURE 4: a) Preoperative view of case 1. b) Periapical radiograph of inserted implant of case 1. ¢) View of abutment of case 1. d) View of cemented restoration of case
1 after 6 months. e) Periapical radiograph of cemented restoration of case 1 after 6 years.

FIGURE 5: a) Preoperative view of case 2. b) Periapical radiograph of inserted implant of case 2. ¢) View of abutment of case 2. d) View of cemented restoration of case
2 after 6 months. e) Periapical radiograph of cemented restoration of case 2 after 6 years and 6 months.

FIGURE 6: a) Preoperative view of case 3. b) Periapical radiograph of inserted implant of case 3. ¢) View of abutment of case 3. d) View of cemented restoration of case
3 after 13 months. e) Periapical radiograph of cemented restoration of case 3 after 3 years.

FIGURE 7: a) Preoperative view of case 4. b) Periapical radiograph of inserted implant of case 4. ¢) View of abutment of case 4. d) View of cemented restoration of case
4 after 6.5 months. e) Periapical radiograph of cemented restoration of case 4 after 3 years.

disadvantages that limit their usage. One-piece sys- required to wait for the healing of the soft tissue
tems are in one part, inserted during the surgery. after the second surgery. The treatment time be-
The transmucosal part of one-piece implants is in- comes shorter.”> Another benefit of one-piece im-
tegrated with the implant.!? Using one-piece im- plant design is that the implant can be inserted and
plants for everyday practice provides flapless immediately restored with a provisional crown,
surgery with minimal surgical invasion and pro-  which may effect the patient positively. Further-
vides soft tissue preservation.?* Placing healing caps more, screw joint complications are avoided with
with second minor surgery is eliminated, so it is not one-piece implants.?
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Lack of angled abutment option for one-piece
zirconia implants creates a major drawback in the
esthetic zones. Especially in the anterior region,
one-piece implants must be placed at perfect
anatomical position to establish aesthetic appear-
ance of the restoration.?® Similar problem was ex-
perienced in case 2 due to limited abutment options
of the implant system for thick gingival tissues and
deep implant insertion levels. In one-piece im-
plants, the location of the prosthetic margin is de-
fined by intraoral preparation and preparation is
generally required to achieve correct axis.”* How-
ever, it has been reported that grinding Y-TZP can
effect monoclinic phase transformation and intro-
duce microcracks that may negatively influence
the mechanical properties.'*?* Andreiotelli and
Kohal reported that the in-vitro preparation nega-
tively influenced the fracture strength of the zir-
conia implants.?* Gahlert et al. reported a fracture
rate of one-piece zirconia implants of nearly 10%
after an average follow-up period of 38 months
from prosthetic loading. In the present study al-
though intraoral grinding was performed for case
1 and 2, any implant fracture was not observed
during approximately 6 year follow-up.?”

One-piece implants generally require soft
tissue formation after insertion due to their sub-
mucosally submerged prosthetic platform. An im-
mediate provisionalization is recommended for
one-piece zirconia implants. However loading
forces emerge on the supramucosal part of the
implant by mastication and tongue movements
immediately after placement, and there is limited
data on this topic.®?’ Kohal et al. reported 95.4%
survival rate for one-piece zirconia implants for
single-tooth replacement after 1 year which is
comparable with titanium implants.!! However,
the radiographic bone loss after 1 year (>2 mm)
was higher than titanium implants. Clinical eval-
uations showed that this bone loss was not related
with inflammation. In the present case report, sim-
ilar peri-implant bone loss was observed for case 1,
which may depend on early loading forces after

placement. Primary stability and elimination of mi-
cromovements are the main factors required for
successful osseointegration. Two-piece zirconia
implants are preferable when optimal implant
stability is not achieved at the implant placement.
Bone augmentation procedures can be used with
the two-piece implants.?®?® Transmitting un-
wanted loading forces to the bone implant inter-
face can be minimized with the use of two-piece
implants.?

The microgap formation is one of the major
concerns about screw-type implant-abutment
connection. One-piece implants have an advan-
tage that positively affects the marginal bone
level that is the lack of implant abutment micro-
gap and its microbial contamination.’’In a clin-
ical study it was reported that it could be
eliminated by the adhesive abutment fixation of
the zirconia two-piece implant system.*’ Similarly
in this report; radiographic outcomes were clini-
cally acceptable. In our study, one-piece and two-
piece zirconia implants revealed similar marginal
bone loss and no microgaps at implant abutment
connections that could provide marginal bone
preservation. Survival rates of two-piece zirconia
implants in the posterior regions were also re-
ported. Cionca et al. reported that cumulative sur-
vival rate was 87% after 1 year loading.'” The stated
failure reason was aseptic loosening, and no im-
plants were lost after first year and the results of
the other cases were good. In this clinical report,
single-tooth replacement with one-piece and two-
piece zirconia implant treatment in the anterior re-
gion were evaluated. First and second cases were
treated by one-piece zirconia implants, and 6 years
follow-up evaluation was achieved. The other cases
were treated by two-piece zirconia implants with 3
years follow-up. Radiographic and esthetic out-
comes were successful. The color of the zirconia
was also attractive because of its similarity to the
color of the natural tooth. The patients functioned
successfully with their prostheses and were satis-
fied with the final results.
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