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ABSTRACT

Purpose: The aim of this prospective study was to assess long-term clinical outcomes and peri-implant bone level changes
around oxidized implants supporting partial fixed rehabilitations.

Materials and Methods: Twenty-two partially edentulous patients were included in the study. A total of 33 fixed rehabili-
tations were placed, supported by 54 titanium implants with oxidized microtextured surface. Prostheses were delivered after
3 and 6 months of implant placement in the mandible and maxilla, respectively. Patients were scheduled for follow-up at
6 and 12 months and then yearly. At each follow-up, plaque level and bleeding scores were assessed and periapical
radiographs were taken. The main outcomes were prosthesis success, implant survival, implant success, and marginal bone
level change.

Results: Three patients were excluded from the study because they did not attend the 1-year follow-up. Nineteen patients,
accounting for 49 implants, were followed for at least 6 years after prosthesis delivery. The mean follow-up duration was
81.8 months (range 75-96 months). One mandibular single-tooth implant failed after 1 year in a smoker woman.
Cumulative implant survival and success at 6 years were 98.0% and 95.9%, respectively. Prosthesis success was 96.7%. The
mean peri-implant bone loss at 6 years was 0.76 £+ 0.47 mm. Not significantly (p =.75) greater bone loss was found in the
maxilla (0.78 £ 0.14 mm, n=19) as compared with the mandible (0.74 = 0.59 mm, # = 30). In the maxilla, bone loss was
significantly greater around implants supporting partial prostheses as compared with single-tooth implants (p =.03). Full
patient satisfaction was reported.

Conclusion: Implants with oxidized microtextured surface may achieve excellent long-term clinical outcomes in the
rehabilitation of partial edentulism.
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INTRODUCTION

The long-term success of osseointegrated implants has
been documented in a number of studies and with
several implant systems.' The early scientific reports of
successful implant treatment were initially confined to
the rehabilitation of fully edentulous patients, especially
in the mandible. The rehabilitation of partially edentu-
lous patients is technically more demanding because of
nonmodifiable occlusal patterns that may be determined
by other occluding teeth, as compared with the com-
pletely edentulous jaws. The approach to implant place-
ment in the maxilla has also evolved cautiously, mainly
due to the low bone density, especially in the posterior
region, which may prevent the achievement of adequate
primary stability. This has led to the development of
dedicated clinical protocols for implant site preparation
in low-density bone, aimed at maximizing implant fixa-
tion and allowing implant osseointegration also in such
regions of the jaws. The role of implant surface charac-
teristics has long been identified as critical for the
success of treatment, which depends on a proper
osseointegration.” It has long been recognized that tita-
nium itself does not establish an intimate contact with
the surrounding tissues.*” Instead, the titanium oxide
surface layer, which normally is self-formed with the
surface exposure to the atmosphere, is biocompatible
and allows the implant osseointegration.®

Many histological studies demonstrated that
implants with rough surface develop a higher bone-to-
implant contact as compared with implants with
machined surface.””'” Furthermore, a higher torque is
necessary to remove rough-surfaced implants as com-
pared with machined ones."'™"

The aim of this longitudinal prospective study was
to evaluate survival and success rates and peri-implant
bone resorption of implants with rough surface sup-
porting partial fixed rehabilitations up to 10 years of
function. A secondary aim was to evaluate if clinical
variables as implant size, site features, and type of resto-
ration (single crowns or partial prostheses) may affect
the result after the established follow-up period.
Follow-up results after 6 years of function are described
in the present report.

MATERIALS AND METHODS

This prospective single cohort study was conducted
according to the principles of the Helsinki Declaration

of 1975, as revised in 2000. Ethical approval was received
from the Review Board of the Istituto Ortopedico Galea-
zzi. Patients were informed of the nature of the study, of
the relevance of the radiographic follow-up, and of pos-
sible alternative treatments. They signed an informed
consent form. A single experienced surgical team per-
formed all the surgical procedures at a single clinical
center (Dental Clinic of the Istituto Ortopedico
Galeazzi, Milan, Italy).

Nobel Replace implants (Nobel Biocare, Goteborg,
Sweden) with internal hexagon connection were placed.
All implants had an oxidized microtextured surface
(TiUnite®, Nobel Biocare) with a highly crystalline tita-
nium oxide layer characterized by a microstructured
surface with 1- to 10-um pores.

Selection Criteria

Subjects requiring dental implants were recruited
according to the following inclusion criteria: older than
18 years; physically and psychologically able to undergo
conventional implant surgery and restorative proce-
dures (American Society of Anesthesiologist class I or
II); presence of partial edentulism; and presence of suf-
ficient residual host bone width and height to allow
placement of 10-mm or longer implants with 3.5 mm
minimum diameter. In case of tooth extraction, at least
4 months of socket healing was allowed before implant
placement.

Exclusion criteria were the following: presence of
uncontrolled systemic disease, such as diabetes mellitus,
and bone metabolic disease; smoking of 20 or more
cigarettes a day; head or neck radiotherapy in 12 months
prior to surgery; heavy parafunctions (e.g., bruxism);
inadequate bone volume and quality that would require
reconstruction procedures; immediate implant place-
ment in sockets of nonsalvageable teeth scheduled for
extraction; active periodontal infection or inflammation
at any site; pregnancy; poor oral hygiene; and motiva-
tion and unavailability to attend regular follow-up visits.

Surgical Procedure

Each patient received 2 g of amoxicillin and clavulanic
acid (Augmentin®, Roche, Milan, Italy) as prophylaxis
starting from 3 days before surgery and 1 hour before
the intervention. Patients rinsed with chlorexidine
digluconate 0.2% mouthwash (Curasept®, Curaden
Healthcare s.r.l., Saronno, Italy) for 1 minute before
starting the surgery procedure.



After preparation of the patient, local anesthesia
chlorhydrate 4% and
(Alfacaina N, Weimer Pharma,

adrenaline
Rastat,

with articaine
1:100,000
Germany) was administered.

A mucoperiosteal flap was raised and the implant
site was prepared according to the manufacturer’s
instruction for both Tapered and Straight Replace
implants, following the recommended sequence of
drills. Bone quality at the implant site was assessed
according to the Lekholm and Zarb classification.' The
implant driver was connected to the handpiece through
a standard technique following the manufacturer’s
instructions. All implants were placed with the neck at
the same level of the bone crest or slightly above
(0.5 mm above).

A cover screw cap was placed and implants were left
to heal in a submerged way in order to avoid implant
contamination during the healing phase. Flaps were
re-approximated and sutured. Sutures were removed
after 7 to 10 days.

Prosthetic Phase

The second surgical phase was performed after 6 months
for implants placed in the maxilla and after 3 months for
implants placed in the mandible.

After 2 weeks of soft tissue healing around healing
screws, transfer copings were mounted on the fixture
and an elastomeric (vinyl polisylioxane) impression was
taken using pickup technique and open tray. Resin
occlusal rims were used to record vertical dimension and
centric relation. All final restorations included a cast
framework in gold alloy with porcelain teeth as veneers
and were cemented (Precision ImplaCem, Dentalica,
Milan, Italy) to a titanium abutment individualized by
the dental technician. The abutment screw was tight-
ened at 35 Ncm.

Follow-Up

All patients were scheduled for control visits at 6 and 12
months after prosthesis delivery and yearly thereafter. At
each control, clinical parameters (probing depth, bleed-
ing, and plaque indexes) were evaluated and standard-
ized digital intraoral radiographs (with memory
phosphor system) were taken using the right-angle tech-
nique and, when possible, an individual x-ray holder.
Reference radiographs were taken immediately after the
prosthesis connection. At each follow-up visit, the sta-
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bility of the implants and prosthesis, as well as proper
occlusion, were also checked.

Outcome Variables

1 Prosthesis success. When the prosthesis was in func-
tion, without mobility and pain, even in face of the
loss of one or more implants. Prosthesis stability was
tested at each follow-up visit by means of two
opposing instruments’ pressure.

2 Implant survival. When the implant was in function
and stable with no evidence of peri-implant radiolu-
cency and no suppuration or pain at the implant site
or ongoing pathologic processes.

3 Implant success. In addition to the criteria for
implant survival, the marginal bone loss around the
implant must not exceed conventionally accepted
values, that is, 1.5 mm during the first year of func-
tion and 0.2 mm yearly thereafter.”

4 Biological and prosthetic complications, such as
peri-implant mucositis, peri-implantitis, fistulas or
abscess, or any mechanical or prosthetic complica-
tions such as fracture of the implant and/or of any
prosthetic component.

5 Marginal bone level change. The marginal bone level
was assessed on digital intraoral radiographs using
an image analysis software (University of Texas
Health Science Center at San Antonio [UTHSCSA]
Image Tool, version 3.00, for Windows, UTHSCSA,
San Antonio, TX, USA). An experienced evaluator
(F.A.) performed all the measurements. The known
distance between the screw threads was used to cali-
brate each image. The implant-abutment connec-
tion level was used as the reference for each
measurement. The linear distance between implant
neck and the most coronal bone-to-implant contact
was measured. Mesial and distal values were aver-
aged so as to have a single value for each implant.
Bone loss around implants placed in the mandible
was compared with that around implants in the
maxilla.

6 Oral hygiene level. The presence of plaque and
bleeding on probing was assessed at four surfaces
per tooth or implant and expressed as percentage
over full-mouth examination (Full Mouth Plaque
Score % [FMPS%] and Full Mouth Bleeding Score
% [FMBS%]).

7 Patient satisfaction. Esthetics, phonetics, and masti-
cation function were assessed by means of an ad hoc
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prepared nonstandardized questionnaire 1 year after
delivery of the final restoration. Each item was rated
as excellent, very good, good, sufficient, or poor.

Data Analysis

Cumulative implant survival and success rates were cal-
culated by an actuarial life table method (Kaplan-Meier
analysis). The effect of the type of restoration (partial
prosthesis vs single tooth [ST]) and of implant location
(maxilla vs mandible) on bone loss around implants was
evaluated by means of unpaired Student’s t-test. p = .05
was considered as the significance level.

RESULTS

During the period from June 2003 through February
2005, a total of 54 implants with oxidized titanium
surface (Nobel Replace) were inserted in 22 patients (12
females and 10 males). Six patients were smokers at the
time of recruitment (mean nine cigarettes/day). Before
surgery, all patients had good oral hygiene levels with
mean FMPS% and mean FMBS% equal to 12% and
10%, respectively. These implants supported 33 fixed
rehabilitations, out of which 15 ST (six in the mandible
and nine in the maxilla) and 18 partial prostheses (13 in
the mandible and five in the maxilla). The distribution
of implants in the mandible and maxilla is shown in
Figures 1 and 2, respectively.

Three patients, accounting for a total of five
implants, did not attend the scheduled follow-up con-
trols and were excluded from the study after 1 year.
Therefore, the present data analysis is based on out-
comes of 49 implants in 19 patients that were followed
for at least 6 years.
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Figure 1 Distribution of the implants in the mandible,
according to the type of prosthetic rehabilitation.
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Figure 2 Distribution of the implants in the maxilla, according
to the type of prosthetic rehabilitation.

Twenty-one implants were of Straight type and 28
of Tapered type. Three implants were inserted in healed
postextraction sites 4 months after extraction.

One implant had to be removed 1 year after loading
due to a severe bone resorption in a 46-year-old woman,
who smoked 15 cigarettes per day and also maintained a
poor oral hygiene level. The implant supported a single
crown in the region of the first lower molar, and the
prosthesis was also classified as a failure. After 3 months,
anew implant of the same size was successfully inserted,
a prosthesis was delivered 4 months later, and no further
complication was recorded. The new implant was not
considered for analysis.

After 6 years of loading, the overall cumulative
implant survival was 97.96%. Kaplan-Meier (life table)
analysis up to 8 years of function is shown in Table 1.
Cumulative implant survival was 100% for the maxilla
(n =19 implants placed) and 96.67% for the mandible
(n =30). Overall prosthesis survival was 96.67% (100%
in the maxilla and 94.74% in the mandible). No partial
prosthesis failed while the survival of ST rehabilitation
was 93.33% after 6 years.

One implant displayed a marginal bone resorption
of 3.4 mm after 5 years, which exceeded the 99% confi-
dence interval. This implant was 15 mm long with
3.5 mm diameter. It was inserted in the region of lateral
lower incisor supporting a bridge in a male patient aged
48. Despite such advanced bone loss, the implant was
not excluded from the statistical analysis.

The overall mean bone resorption around implants
was 0.76 £ 0.47 mm after 6 years of loading. There was
no statistically significant difference in marginal bone
loss between mesial and distal sides. Peri-implant bone
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TABLE 1 Overall Life Table Analysis up to 7 Years

Time of Function, N. Implants (Patients) at Dropout Implants  N. Implant  Interval Implant  Cumulative Implant
Interval the Beginning of Interval (Patients) Failures Survival Survival
0-1 year 54 (22) 5(3) 1 97.96% 97.96%
1-2 years 48 (19) 0 0 100% 97.96%
2-3 years 48 (19) 0 0 100% 97.96%
3—4 years 48 (19) 0 0 100% 97.96%
4-5 years 48 (19) 0 0 100% 97.96%
5—6 years 48 (19) 0 0 100% 97.96%
6-7 years 48 (19) 0 0 100% 97.96%

loss in the maxilla (0.78 £0.14 mm, n=19) was not
significantly greater (p value =.75) than in the mandible
(0.74 £ 0.59 mm, n = 30).

A statistically significant difference in marginal
bone loss (p =.03) was found in the maxilla between ST
implants (0.71 £ 0.11 mm, n = 9) and implants support-
ing fixed partial prostheses (FPPs) (0.85% 0.14 mm,
n =10). In the mandible, such difference was not signifi-
cant (p=.38), being 0.54*0.11mm (n=6) and
0.79 £ 0.65 mm (n =24) around ST and FPP implants,
respectively. Peri-implant bone resorption around ST
implants was greater in the maxilla than in the mandible
(p =.009), while no significant effect of the arch was
found for FPP implants (p =.77). A series of periapical
radiographs of one case is shown in Figure 3, A-D. The
periapical radiograph presented in Figure 3D shows
good peri-implant bone level stability after 6 years of
loading.

No significant effect of smoking habits, of the
implant type, and of implant size on the extent of bone
loss could be evidenced.

Full satisfaction was reported by patients after 1
year. Surgical complications occurred in two patients
(10.5%), one of which reported a transient ipoaesthesia
that lasted for 2 days and another suffered from postop-
erative swelling. During the follow-up period, prosthetic
complications (including abutment screw loosening
and loss of occlusal closure of the screw access) were
recorded in nine patients (47%), among which four
partial fractures of the final prosthesis (21%), involving
one single crown and three partial bridges. All compli-
cations were successfully managed. Biological complica-
tions were observed in two patients (four implants): one
peri-implantitis caused the failure of one implants,
while three fixtures in one patient showed peri-implant

mucositis at the 2-year follow-up, which was successfully
treated.

DISCUSSION

The present prospective study, even in face of a limited
sample size, demonstrated that implants with oxidized
surface used to support fixed partial reconstructions
may achieve and maintain an excellent clinical perfor-
mance up to 6 years of function. In the present report,
only data relative to 6 years are described as all patients
attained such follow-up.

Several studies investigated the features of the
TiUnite surface, showing that it actively participates in
the process of implant integration with the human
bone. In vivo studies showed that the structure of soft
tissue around implants with this rough surface
resembles that around the natural teeth'® and a higher
implant stability was observed as compared with
machined surfaces.” Other studies have evaluated the
outcome of these implants in both clinical and preclini-
cal situations, using different protocols.”®

The present results can be compared with those
reported by other authors that evaluated the clinical
outcomes of the Nobel Replace Implant System.

Bahat assessed marginal bone resorption around
290 implants, placed together with guided bone regen-
eration (GBR) procedures, followed for at least 3 years."”
Implant survival after 3 years was 99.3% and the average
peri-implant bone resorption was 2.74 mm. The latter
value was considerably higher than in the present study
probably because of the better average score for bone
quality. In fact, no implant has been placed in bone
type 4 quality, 45% in bone type 3, and the remaining
implants mostly in bone type 2 (53%). We cannot
exclude that a possible different clinicians’ perception of
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Figure 3 Radiographic documentation of a clinical case of two adjacent implants inserted in position 14-15 supporting single-tooth
rehabilitations. A. Periapical radiograph soon after implant insertion; B. Periapical radiograph at loading phase, 6 months after
surgery; C. Periapical radiograph taken 1 year after loading; D. Periapical radiograph taken 6 years after loading. The peri-implant
bone level showed minimal change as compared with the loading phase.

bone type during implant site preparation may
somehow lead to a systematic difference in bone type
scoring between different surgical teams. Furthermore,
the use of GBR procedures, as well as any modification
to the standard surgical protocol, represents confound-
ing variables whose effect on the marginal bone loss
should be taken into account.

Achilli and colleagues compared immediate loading
and early loading (after 6 weeks) protocols in a total of
one hundred twenty Replace tapered implants support-
ing 54 fixed bridges in 51 patients with posterior eden-
tulous mandible.”® No implant failed after 12 months
of loading. Peri-implant bone resorption was
1.24 £ 0.88 mm for immediately loaded implants (33
bridges) and 1.19 £ 1.01 mm for early-loaded implants

(21 bridges). Also in that study, the mean peri-implant

bone loss values were higher than in the present study,
but in both groups, the period between implant place-
ment and loading was shorter than the present one in
which a conventional loading protocol was adopted.

Nickenig and colleagues compared Nobel Replace
implants with different collar configurations."” Seventy
implants with rough microthreaded collar and 63 with
smooth collar were used for the rehabilitation of poste-
rior mandible in 34 patients. After 2-year follow-up, the
mean marginal bone resorption around implants with
smooth collar was 1.1 mm, significantly higher than
around implants with rough collar (0.5 mm).

Five- and 7-year data have been published of a study
on 38 patients, demonstrating good long-term results
for TiUnite implants under immediate loading proto-
col.?”?! Fifty-one fixed prostheses (30 partial dentures,



20 single crowns, and one mandibular complete
denture) supported by one hundred two implants
placed mainly in posterior regions of the jaws and pri-
marily in soft bone quality were loaded the same day of
intervention. GBR was performed in 66 sites (64.7%)
with exposed implant threads. The overall cumulative
implant survival rate was 97.1%. The mean marginal
bone loss was 1.51 + 1.00 mm after 7 years. Such value is
higher than that reported in the present study but
similar to the study by Achilli and colleagues'® and the
loading temporization was shorter than ours. In spite of
the differences in protocol, the clinical results of the

study by Glauser and colleagues®*!

are comparable to
ours, confirming the predictability of this implant
system in the long term.

Many studies introduced confounding variables in
the protocol such as GBR techniques, modified drilling
techniques, anticipated loading protocols, or the treat-
ment of specific regions of the jaws. The present study
adopted a conventional loading protocol, following the
manufacturer’s instructions, and did not pose particular
limitations to the patient selection except for being par-
tially edentulous and not smoking 20 or more cigarettes/
day. The dropout rate in the present study up to over 6
years was lower than 10%, as only three patients did not
attend the scheduled recall program.

The only implant failure recorded was probably due
to a lack of compliance of the patient, as suggested by
her high value of full-mouth plaque score (around 25%
at 6 and 12 months). In addition, she was a regular
smoker. So, the authors may speculate that the main
cause for this failure could not be ascribed to the
implant system nor to the rehabilitation type (ST).

The conventional implant success criteria proposed
by Albrektsson and colleagues in 1986 require that
implants must display immobility, absence of peri-
implant radiolucency, and marginal bone loss not
exceeding 1.5 mm after the first year of loading and up
to 0.2 mm yearly."” Furthermore, an implant system can
be considered successful if 85% of the implants meet
these criteria under loading for a period of at least 5
years."

Buser and colleagues in 1991 proposed similar
implant success criteria, without specifying the tolerated
marginal bone loss over time: absence of disturbances,
pain, foreign body sensation or altered sensitivity,
absence of recurrent peri-implant infection in associa-
tion with suppuration, absence of mobility, and absence
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of continuous radiotransparency along the implant pro-
file.”” In the present study, 95.9% of the implants met
the success criteria established by Albrektsson and col-
leagues,” as one implant was lost and another one dis-
played a marginal bone loss exceeding 2 mm at 5 years.
These longitudinal data, though referred to a limited
sample size, may contribute to determine the successful
performance of the Replace implant system. The relative
high prosthetic complication rate should be evaluated
considering that none of such events lead to a failure of
the rehabilitation as all of them were easily solved.

In the present investigation, marginal bone loss
around implants supporting partial bridges was signifi-
cantly higher than around implants supporting single
crown in the maxilla. The limited sample size however
prevents generalization of this result. Indeed, scarce evi-
dence exists in the literature concerning the difference in
marginal bone loss between splinted multiunit recon-
structions and single crowns. This topic would deserve
further investigation and the present finding should be
validated by prospective studies with a larger sample
size. While splinting can be mandatory to enhance
implant stability in case of immediate and early loading,
it could be hypothesized that such expedient might not
be necessary for single crown submitted to conventional
loading protocol. Avoidance of splinting would also
simplify oral hygiene procedures around single crown
reconstructions.

CONCLUSION

Within the limitations of this study, it can be concluded
that implants with oxidized microtextured surface
placed mainly in posterior regions may achieve excellent
long-term clinical outcomes in the rehabilitation of
partial edentulism.

REFERENCES

1. Schwartz-Arad D, Herzberg R, Levin L. Evaluation of
long-term implant success. J Periodontol 2005; 76:1623—
1628.

2. Novaes AB Jr, de Souza SL, de Barros RR, Pereira KK, Iezzi G,
Piattelli A. Influence of implant surfaces on osseointegra-
tion. Braz Dent ] 2010; 21:471-48]1.

3. Wennerberg A, Albrektsson T. On implant surfaces: a review
of current knowledge and opinions. Int J Oral Maxillofac
Implants 2010; 25:63-74.

4. De Lange GL, De Putter C, De Wijs FL. Histological and
ultrastructural appearance of the hydroxyapatite-bone inter-
face. ] Biomed Mater Res 1990; 24:829-845.



88

10.

11.

12.

13.

14.

Clinical Implant Dentistry and Related Research, Volume 16, Number 1, 2014

De Lange G, De Putter C. Structure of the bone interface to
dental implants in vivo. J Oral Implantol 1993; 19:123-135.
Discussion 136-137.

Carlsson L, Rostlund T, Albrektsson B, Albrektsson T, Brane-
mark PI. Osseointegration of titanium implants. Acta
Orthop Scand 1986; 57:285-289.

Thomas KA, Cook SD. An evaluation of variables influenc-
ing implant fixation by direct bone apposition. ] Biomed
Mater Res 1985; 19:875-901.

Buser D, Schenk RK, Steinemann S, Fiorellini JP, Fox CH,
Stich H. Influence of surface characteristics on bone integra-
tion of titanium implants. A histomorphometric study in
miniature pigs. ] Biomed Mater Res 1991; 25:889-902.
Ericsson I, Johansson CB, Bystedt H, Norton MR. A histo-
morphometric evaluation of bone-to-implant contact on
machine-prepared and roughened titanium dental implants.
A pilot study in the dog. Clin Oral Implants Res 1994; 5:202—
206.

Lazzara RJ, Testori T, Trisi P, Porter SS, Weinstein RL. A
human histologic analysis of osseotite and machined sur-
faces using implants with 2 opposing surfaces. Int J Peri-
odontics Restorative Dent 1999; 19:117-129.

Gotfredsen K, Nimb L, Hjorting-Hansen E, Jensen ]S,
Holmén A. Histomorphometric and removal torque analysis
for TiO2-blasted titanium implants. An experimental study
on dogs. Clin Oral Implants Res 1992; 3:77-84.
Wennerberg A, Albrektsson T, Andersson B, Krol JJ. A his-
tomorphometric and removal torque study of screw-shaped
titanium implants with three different surface topographies.
Clin Oral Implants Res 1995; 6:24-30.

Klokkevold PR, Nishimura RD, Adachi M, Caputo A.
Osseointegration enhanced by chemical etching of the tita-
nium surface. A torque removal study in the rabbit. Clin Oral
Implants Res 1997; 8:442-447.

Lekholm U, Zarb GA. Patient selection and preparation.
In: Brdnemark P-I, Zarb GA, Albrektsson T, eds. Tissue-
integrated prostheses: osseointegration in clinical dentistry.
Chicago, IL: Quintessence, 1985:199-209.

15.

16.

17.

18.

19.

20.

21.

22.

Albrektsson T, Zarb G, Worthington P, Eriksson AR. The
long-term efficacy of currently used dental implants: a
review and proposed criteria of success. Int ] Oral Maxillofac
Implants 1986; 1:11-25.

Schiipbach P, Glauser R. The defense architecture of the
human peri-implant mucosa: a histological study. ] Prosthet
Dent 2007; 97:15-25.

Bahat O. Technique for placement of oxidized titanium
implants in compromised maxillary bone: prospective study
of 290 implants in 126 consecutive patients followed for a
minimum of 3 years after loading. Int J Oral Maxillofac
Implants 2009; 24:325-334.

Achilli A, Tura F, Euwe E. Immediate/early function with
tapered implants supporting maxillary and mandibular
posterior fixed partial dentures: preliminary results of a pro-
spective multicenter study. J Prosthet Dent 2007; 97:S52—
S58. Erratum in: ] Prosthet Dent 2008;99:167.

Nickenig HJ, Wichmann M, Schlegel KA, Nkenke E, Eitner S.
Radiographic evaluation of marginal bone levels adjacent to
parallel-screw cylinder machined-neck implants and
rough-surfaced micro-threaded implants using digitized
panoramic radiographs. Clin Oral Implants Res 2009;
20:550-554.

Glauser R, Zembic A, Ruhstaller P, Windisch S. Five-year
result of implants with an oxidized surface placed predomi-
nantly in soft quality bone and subjected to immediate
occlusal loading. J Prosthet Dent 2007; 97:559-S68.
Glauser R. Implants with an oxidized surface placed pre-
dominately in soft bone quality and subjected to immediate
occlusal loading: results from a 7-year clinical follow-up.
Clin Implant Dent Relat Res 2011. DOI: 10.1111/j.1708-
8208.2011.00352.x.

Buser D, Weber HP, Bragger U, Balsiger C. Tissue integration
of one-stage ITI implants: 3-year results of a longitudinal
study with hollow-cylinder and hollow-screw implants. Int J
Oral Maxillofac Implants 1991; 6:405-412.



Copyright of Clinical Implant Dentistry & Related Research is the property of Wiley-
Blackwell and its content may not be copied or emailed to multiple sites or posted to alistserv
without the copyright holder's express written permission. However, users may print,
download, or email articles for individua use.



	cid_466 81..88

