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Degerli Akademisyenler
ve Arastirmacilar,

Bilimin, surekli bir kesif ve paylasim yolculugu
olduguna inanan bir kurum olarak, MIAScience
Dergisi’'nin lansmaninda sizlere seslenmekten
blyUk bir onur duyuyorum. Miacademy’nin
kurulusundan bu yana, dis hekimligi ve
implantoloji alanlarinda énemli adimlar attik.
Bugun, bu yolculugun bir sonraki asamasini
temsil eden MIAScience Dergisi ile karsinizdayiz;
arastirmalarinizi, deneyimlerinizi ve yenilikgi
fikirlerinizi global bir platformda paylasmak igin.

MIAScience, ulusal ve uluslararasi diizeyde sayg
géren bilim insanlari, arastirmacilar ve klinik
uzmanlar tarafindan hazirlanan makalelerle, dis
hekimligi biliminin tim boyutlarini kucaklamayi
hedefliyor. Arastirma makalelerinden
derlemelere, olgu sunumlarindan klinik vakalara
kadar genis bir yelpazede icerik sunarak,
akademik bilginin zenginligini ve derinligini
sergilemeyi amagliyoruz.

Bu dergi, sadece bilimsel bilginin bir araya
getirildigi bir platformdan daha fazlasini temsil
etmektedir. MIAScience, farkll perspektifleri,
yenilik¢i yaklasimlari ve interdisipliner galismalar

—

Prof. Dr. Onur Gegkili
MIA Bilimsel Komite Bagkani

tesvik ederek, dis hekimligi biliminin sinirlarini
genisletmeyi hedeflemektedir. Her bir sayimizda,
alanimizda dncu ¢alismalari ve dusunceleri
kesfetme firsati bulacaksiniz.

Onemle belirtmek isterim ki, bu dergi, siz

degerli arastirmacilarin katkilar ve is birlikleri
sayesinde hayat bulacak. Her bir makaleniz, dis
hekimligi bilimine yeni bir bakis agisi getirecek
ve kuresel bilgi birikimimize katkida bulunacak.
MIAScience, bilgi ve deneyimlerinizi paylasmaniz
icin gtvenilir ve yenilikgi bir ortam sunmayi
taahhtt ediyor.

Son olarak, bu derginin, bilgiye olan tutkunuzu
daha da alevlendirecegini ve alanimizda yeni
tartismalar yaratacagini umuyorum. Birlikte, dig
hekimligi biliminin yeni ufuklarini kesfedecegiz ve
meslegimizin gelecegini sekillendirecegiz.

Katkilarinizi ve desteginizi sabirsizlikla
bekliyorum. MIAScience’da bulusmak Uzere,
hepinize saglik, basari ve ilham dolu glnler
dilerim.
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ABSTRACT

Is Clinical Experience
Important for Obtaining the
Primary Stability of Dental
Implants with Aggressive
Threads? An Ex Vivo Study

Background: The aim of this study was to investigate the
clinicians’ experience on maintaining the primary stability of
implants with aggressive threads belonging to a novel dental
implant system.

Material and Methods: Three hundred implants with
aggressive threads were inserted in fresh bovine ribs mimicking
Type IV bone by five clinicians which were classified according
to their previous experience of total number of implant insertion.
An independent examiner measured the primary stability of all
implants after insertion by using resonance frequency analysis
(RFA), electronic percussive testing (EPT) and removal torque
methods.

Results: No significant differences were detected between
the stability values measured by the clinicians (p> 0.05) except
the Periotest values (PTVs) of the non-experienced clinician.
PTVs of the non-experienced clinician were significantly

higher than the PTVs of the expert and good clinicians
(p<0.05). Significantly higher stability values were detected in
the secondary insertion of the non-experienced clinician as
compared to her initial insertion values (p<0.05). No significant
differences were detected between the first and second
measurements of the other clinicians (p> 0.05).

Conclusions: Within the limitations of this ex-vivo study, it may
be concluded that experience does not play an important role
in maintaining the stability of implants with aggressive threads.

Key words: Implantology, experimental design,
osseointegration.
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Abstract

Background: The aim of this study was to investigate the clinicians’ experience on maintaining the primary stabil-
ity of implants with aggressive threads belonging to a novel dental implant system.

Material and Methods: Three hundred implants with aggressive threads were inserted in fresh bovine ribs mim-
icking Type IV bone by five clinicians which were classified according to their previous experience of total num-
ber of implant insertion. An independent examiner measured the primary stability of all implants after insertion
by using resonance frequency analysis (RFA), electronic percussive testing (EPT) and removal torque methods.
Results: No significant differences were detected between the stability values measured by the clinicians (p>
0.05) except the Periotest values (PTVs) of the non-experienced clinician. PT Vs of the non-experienced clinician
were significantly higher than the PTVs of the expert and good clinicians (p<0.05). Significantly higher stability
values were detected in the secondary insertion of the non-experienced clinician as compared to her initial inser-
tion values (p<0.05). No significant differences were detected between the first and second measurements of the
other clinicians (p> 0.05).

Conclusions: Within the limitations of this ex-vivo study, it may be concluded that experience does not play an
important role in maintaining the stability of implants with aggressive threads.

Key words: Implantology, experimental design, osseointegration.
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Introduction

Treatment of any kind of edentulism with dental im-
plants have emerged to be a predictable option in den-
tistry. For achieving a successful implant treatment,
dental implants should integrate to the surrounding
bone which has been termed as osseointegration (1).
To accomplish osseointegration, it has been well doc-
umented in the literature that implants should be ad-
equately stabile in the bone both after the surgery and
during the healing period (2-5). Implant stability has
been recently defined by Trisi and collegues (6) as “the
value of relative micromotion between the implant and
the surrounding bone.” Avoiding this micromotion and
maintaining the stability immediately after surgery
which is so-called as initial or primary stability depends
on several factors such as the quality and quantity of the
surrounding bone, the surgical technique used and the
implant design (7-9).

Measuring the stability after the surgery (secondary sta-
bility) is very important to decide the time of loading of
an implant. Additionally, unusual changes in the stabil-
ity of an implant during the healing period or after os-
seointegration ought to alert the clinicians to take some
precautions such as unloading the implant, avoiding a
possible occlusal trauma or infection control (4,10).
Several methods have been proposed to measure im-
plant stability. Of these, only resonance frequency
analyses (RFA) and electronic percussive testing (EPT)
are regarded as clinically applicable both to measure
the primary stability and to monitor the changes in the
stability during the healing period (11,12). Insertion
torque method is also a safe one but can only be used
to evaluate the primary stability of an implant (12). Re-
verse torque method (RT) is not clinically applicable
because it may negatively affect the stability and loosen
the implant; but gives valuable numerical information
in experimental tests (13,14).

It has been shown that the clinical performance of
health technologies improves over time, as the clini-
cians become more familiar with the presented technol-
ogy which is also termed as the learning curve (15,16).
The skill and experience of the clinicians is of high im-
portance in providing a successful implant treatment.
It was shown that clinician’s inexperience makes the
treatment complex and only experienced clinicians
should achieve harder protocols like immediate load-
ing (15). In a previous retrospective research performed
by the present authors it was shown that due to the im-
provement of the skill of the surgeon, implants that had
been installed 5 years ago or earlier had a higher failure
rate than those that were inserted more recently (17).
However, Jemt et al. (18) couldn’t find any differences
in failure rates of inexperienced surgeons placing as
compared with experienced surgeons in a more recent
research covering larger number of patients.
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The factors that may influence the primary stability of
dental implants have been investigated in many clinical
and in vitro studies (4,5,9,10). Implant design, surgical
technique modifications and host bone quality and den-
sity have been reported to positively affect the primary
stability of an implant (9). However there’s little infor-
mation about the clinician’s experience on providing the
primary stability. Therefore the present ex-vivo study
was conducted to investigate this effect on a novel den-
tal implant system.

Material and Methods

Fresh bovine bone ribs belonging to the same animal
were found from a butcher’s shop and carefully chosen
for the experimental procedures. The bovine bone ribs
were similar to type IV quality bone (19,20) according
to the Lekholm and Zarb classification (21).

A total of 300 implants were inserted into the selected
bovine bone ribs with a safe distance to each other by 5
different clinicians categorized based upon their clini-
cal expertise on dental implant insertion as follows:

1. Expert: Clinician having an experience of more than
2000 implants

2. Qualified: Clinician having an experience of 1000-
2000 implants

3. Good: Clinician having an experience of 500-1000
implants

4. Novice: Clinician having an experience of 100-500
implants

5. Inexperienced: Clinician that had never placed any
implant

The implants were all 4.1 mm wide and 11.5 mm long
and belonged to the same manufacturer (Mode Rapid
Implants; Mode Medikal, Istanbul, Turkey). Since the
implant system was new in the market, the implant sys-
tem was introduced (the sequence of drills and implant
insertion) by a short briefing prior to the experimental
procedures to all involved clinicians.

First 4 clinicians prepared the implant beds following
the standard drilling protocol recommended by the
manufacturer and inserted the implants with their own
experience. The Sth clinician performed the implant
bed preparation and implant insertion under the super-
vision of a qualified company representative.

30 implants were inserted into the ribs by each clini-
cian. After 24 hours, another 30 were inserted by each
clinician in order to measure the learning effect on pro-
viding implant stability.

-Measurements

After the insertion of all 300 implants, an independent
examiner blinded to the study protocol and calibrated
before the study made all the stability measurements us-
ing the RFA, EPT and RT methods.

RFA was measured using the magnetic Osstell™ ISQ
(OM2; Osstell™ ISQ, Integration Diagnostics, Save-
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dalen, Sweden). A magnetic peg pre-calibrated for
Mode implants was inserted using a plastic screwdriver
provided by the manufacturer (Smartpeg type 60, In-
tegration Diagnostics, Savedalen, Sweden) and hand
tightened. Osstell probe was held 1 mm away from the
Smartpeg at a 90-degree angle both in the buccal and
mesial directions for each implant (Fig. 1) and the RFA
value was registered as implant stability quotient (ISQ)
on the digital screen of the instrument. The mean of the
buccal and mesial ISQs were calculated and recorded as
one ISQ value for each implant.

Fig. 1. Measurement of the implant stability by using RFA method.

EPT was measured using the wireless Periotest M (PT2;
Medizintechnik Gulden, Modautal, Germany). 2 mm
healing abutments (Healing abutment Mode, Mode-
medikal) were screwed to all of the implants and the
hand-piece of the device was seized perpendicular to
the healing abutments in the buccal directions (Fig. 2)
and after percussion the microcomputer recorded the
Periotest values (PTVs).

Fig. 2. Measurement of the implant stability by using EPT method.

MIA SCIENCE
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After completing the RFA and EPT measurements,
implants were loosened using a pre-calibrated digital
torque gauge (Cedar DID-04, Sugisaki Meter Co.,Ltd,
Japan) and one reverse torque value (RTV) was record-
ed for each implant (Fig. 3).

Fig. 3. Measurement of the implant stability by using RT method.

-Statistical analyses

Statistical analysis was performed using Statistical
Package for Social Sciences (SPSS) for Windows soft-
ware (IBM Corp. Released 2013. IBM SPSS Statistics
for Windows, Version 22.0. Armonk, NY). The rele-
vance of the parameters to the normal distribution was
analyzed by using Shapiro Wilks test. One-way analy-
sis of variance (ANOVA) was used to find significant
differences between the clinicians’ stability values and
the post hoc Tukey’s honestly significant difference
(HSD) test and Tamhane’s T2 test were used to iden-
tify the source of the difference. The change of values
between the first and second insertions was measured
using Paired sample t test. Correlations between the sta-
bility values measured by the three instruments were
assessed using the Pearson correlation test. The level of
significance was set at 95% (p<0.05)

Results

The means of the PTVs, ISQs and RTVs are presented
in Table 1, no significant differences were observed be-
tween the ISQs and RTVs of the clinicians (P > .05);
but the PTVs of the inexperienced clinician were sig-
nificantly higher (lower stability) than the expert and
qualified clinicians (P =.008 and P = .001 respectively).
No other significance was observed between the PTVs
of other clinicians (P > .05).

PTVs, ISQs and RTVs of initial and secondary insertion
of the first 4 clinicians didn’t differ significantly (P >
.05). However, significantly higher ISQs and RTVs (P
=.001) and lower PTVs (P = .019) were detected in the
secondary insertion of the inexperienced clinician as
compared to her initial insertion values (Table 2).

Arastirma Makaleleri
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Table 1. PTVs, ISQs and RTVs of the clinicians.

Examiners
Expert Qualified Good Non-experienced Novice
Methods Mean+SD * Mean+SD Mean+SD Mean+SD Mean+SD
1SQ 61.01£15.17 62.11+8.65 62.55+13.99 57.09+18.67 58.04+15.04
PTV -2.36+6.04 -3.28+4 -0.94+6.12 1.26+6.84 -0.66+6.21
RTV 30.15+22.94 25.04+21.99 33.91+28.46 26.43+24.94 26.91+25.69

* Standard deviation.

Table 2. Comparison of the PTVs, ISQs and RTVs of initial and secondary insertion of the clinicians.

Initial Insertion Secondary Insertion )4
Examiners Mean£SD Mean+SD

I1SQ Expert 60.53+15.04 61.48+15.55 0.757
Qualified 64.02+8.67 63.2+8.33 0.689
Good 62.4+14.26 62.7£13.95 0.865
Non-experienced 50.68+21.04 63.5+13.47 0.001*
Novice 60.38+11.58 59.7£17.29 0.782
PTV Expert -1.52+6.24 -3.2+5.81 0.211
Qualified -3.62+3.9 -2.93+4.14 0.203
Good -1.85+6.44 -0.04+5.75 0.204
Non-experienced 2.85+7.51 -0.34+5.79 0.019°
Novice -1.09+5.05 -0.23+7.26 0.407
RT Expert 29.12+3.87 31.18+4.54 0.499
Qualified 24.08+3.80 25.99+4.27 0.652
Good 33.91£5.15 33.945.33 0.997
Non-experienced 18.96+3.14 33.9+5.33 0.001*
Novice 24.37+4.24 29.45+5.13 0.280

Paired sample t test
2 p<0.05.

When all the implants were considered, Pearson cor-
relation values showed significant positive correlations
between the ISQs and RTVs (73.8%, P < .05) and sig-
nificant negative correlations between PTVs and ISQs
(83.3%, P < .05) and between PTVs and RTVs (59.6%,
P <.05).

Discussion

It is well known that primary stability is a prerequisite
for obtaining successful osseointegration. Especially
when the immediate or early loading protocol is intend-
ed and the implants are inserted in cancellous bone in
regions such as the posterior maxilla, it is better to use
implant designs with more aggressive threads in order
to achieve higher stability levels. These implants have
an ability to change direction during insertion that al-

lows the clinicians to change position of the implant in
order to correct the position or maintain higher stability
and therefore are generally recommended for experi-
enced users (22). The main goal of the present study was
to analyze the effect of clinical experience in providing
the stability of implants having the above mentioned de-
sign features. Additionally the implants used belonged
to a novel dental implant system and none of the clini-
cians involved in this study had any experience in this
new system. Therefore it was possible to measure only
the effect of previous experience in implant surgery not
the experience of a specific implant system.

Primary stability of an implant may be measured using
several methods but the most commonly used methods
are insertion torque, RFA and EPT. Since a separate in-
vestigator measured the stability of all implants in the
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present study, it was not possible to measure the inser-
tion torque values of the implants inserted by different
clinicians. Therefore RT was preferred instead together
with RFA and EPT to measure implant stability which
works identical with insertion torque but not clinically
applicable (13,14). Pearson correlation values showed
significant correlations between the methods used in
the present study which is in accordance with previous
studies (20).

Only one study exists in the dental literature dealing
with the effect of clinical experience on providing den-
tal implant stability. In this ex-vivo study similar to
ours, Romanos et al. (23) categorized the clinicians into
3 as master, good and non-experienced and stability
measurements were performed by means of EPT and
RFA. In order to obtain more detailed results of expe-
rience effect on implant stability, the clinicians were
divided into 5 as expert, qualified, good, novice and
inexperienced in the present study. Romanos et al. (23)
found that the inexperienced clinicians inserted parallel
implants with higher ISQs and lower PTVs (higher sta-
bility) than the other clinicians. This finding is just the
opposite of the findings of the present study in which
the PTVs of the inexperienced clinician were higher
(lower stability) than the expert and qualified clinicians.
This may be due to the different implant designs used in
the two studies. Implant designs with more aggressive
threads which were used in the present study and gener-
ally recommended for experienced users (22) may be
the reason of lower stability values of the inexperienced
clinician.

In the present study, a novel dental implant system was
used, with which the clinicians involved in the present
study had never worked before. All the clinicians have
made 2 insertions in 24 hour intervals in order to mea-
sure the effect of their experience on learning to provide
better implant stability. However only the inexperienced
clinician who had never inserted a single implant before
the present study presented higher stability values in
her second insertion. Other clinicians showed similar
stability values in their first and second insertions.

Our results showed that even a novice clinician having
an experience of 100-500 implants may provide implant
stability as high as an expert clinician having an experi-
ence of more than 2000 implants when an aggressive
threaded implant is used.

Conclusions

Within the limitations of this study, it may be concluded
that the implant geometry is more important than the
experience of the clinician in order to achieve good pri-
mary stability in cancellous bone. Primary stability can
be achieved even if the clinician has a minor experience
in implant surgery.
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Dental implants are commonly manufactured by shaping
titanium rods into screws in an oil medium followed by
sandblasting. This study compares the biocompatibility of the
titanium dental implants machined in an oil versus DI-water
environment. Electrochemical evaluations showed that the
machining oil leaves residue on the implant. As a remedy,
chemical mechanical nano-structuring (CMNS) is implemented
to remove oil residue while controlling the surface roughness
and surface passivation. Bacteria growth on the oil-machined
and sandblasted implants was higher than the implants only
machined in oil (p value 0.014) and DI water (p value 0.002).
Cytotoxicity experiments also showed ~ 5% higher cell
concentration on the DI-water-machined implants than the oil-
machined implants and ~ 10% higher than the oil-machined/
sandblasted implants. After CMNS treatment, both the DI-
water and oilmachined implants showed statistically the same
cell proliferation (p value 0.785), indicating that the implants
were cleaned from the oil residue.
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Dental implants are commonly manufactured by shaping titanium rods into screws in an oil medium
followed by sandblasting. This study compares the biocompatibility of the titanium dental implants
machined in an oil versus DI-water environment. Electrochemical evaluations showed that the machining
oil leaves residue on the implant. As a remedy, chemical mechanical nano-structuring (CMNS) is
implemented to remove oil residue while controlling the surface roughness and surface passivation.
Bacteria growth on the oil-machined and sandblasted implants was higher than the implants only
machined in oil (p value 0.014) and DI water (p value 0.002). Cytotoxicity experiments also showed ~ 5%
higher cell concentration on the DI-water-machined implants than the oil-machined implants and ~ 10%
higher than the oil-machined/sandblasted implants. After CMNS treatment, both the DI-water and oil-
machined implants showed statistically the same cell proliferation (p value 0.785), indicating that the

implants were cleaned from the oil residue.

Titanium and its alloys are commonly used for dental implant
applications due to the metal’s superior mechanical properties,
high corrosion resistance, and excellent biocompatibility [1-4].
Despite these advantageous properties, titanium-based dental
implants can still undergo premature failure due to inadequate
osseointegration [5] and bacterial infection [3-5]. Insufficient
osseointegration can lead to aseptic loosening [5], while bio-
film formations on the implant surface can cause infection [1]
and peri-implantitis [3], leading to possible inflammation and
bone loss [4]. The probability of implant failure depends on the
implant’s interaction in vivo, i.e., in the human mouth. To avoid
degradative interactions, implant surface properties are tailored
[6-8] by inducing micro-scale [7] or nanoscale roughness [1, 9],
which are critical parameters for designing surface topography.
As it has been demonstrated in the literature, an unmodified tita-
nium surface is especially susceptible to bacterial infection [1].
Furthermore, it is well acknowledged that the successful implan-
tation of dental implants and their long-term biocompatibility

©The Author(s), under exclusive licence to The Materials Research Society 2022

and in vivo lifetime can be enhanced through surface modifica-
tions [4, 5, 10]. Consequently, engineering the surface proper-
ties of implants directly affects their biocompatibility [5, 8]. The
techniques that were found to best enhance the osseointegration
and antibacterial properties of implants comprise altering the
surface roughness and increasing surface oxidation to modify
the thickness of the titanium dioxide layers at the implant/tissue
interface leading to promoted cell attachment [10].

In the manufacturing of dental implants, titanium rods are
shaped through computer numerical control (CNC) machining
in the presence of a machining medium. It is common to use
machining oil as a lubricant for increased efficiency of CNC
shaping [11]. Following CNC machining, various surface treat-
ments are performed to induce surface structures and oxida-
tion to dental implants. Sandblasted, large grit, acid-etched
(SLA) treatment on machined implants are the current pre-
ferred processing method to engineer implant surfaces [2]. In
this method, a jet of micron-sized abrasive particles are shot
towards the implant surface to alter its roughness, followed by
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an acid treatment to detach remnant blasting abrasives. While
it has been demonstrated that the SLA technique can enhance
cell adhesion and osseointegration [2, 12, 13], the method also
has some disadvantages. Preliminarily, the acid etching can
lead to surface corrosion and the abrasive particles often create
irregular surface indents and variable local topography lead-
ing to poorly controlled surface roughness. Furthermore, the
abrasive particles blasted onto the implant surface can be left
attached to the titanium implant causing inflammation at the
implant/tissue interface leading to delamination [11]. In terms
of surface topography control, implants processed with the SLA
method have a micro-scale roughness [6], with an average of
1-2 pm, and cannot scale down to create nanoscale roughness
[14]. Lastly, it has been demonstrated in our previous evalua-
tions through detailed surface wettability and electrochemical
evaluations that the SLA treatment is unable to remove lubri-
cating oil remaining on titanium implant surfaces [11]. It was
observed that the oil remaining on the implant surface resulted
in a more hydrophobic response, demonstrated through contact
angle measurements which measured higher than compared to
DIW-machined implants [11]. Furthermore, the oil left on the
surface acted as a sealant leading to significantly higher linear
polarization resistance (LPR) values under open-circuit poten-
tial (OCP), a relatively larger passivation region, and smaller
current densities of oil-machined implants in comparison to
the DIW-machined implants, when electrochemical evaluations
were conducted in a simulated body fluid environment (SBF)
[11].

This paper revisits the electrochemical evaluations through
potentiostatic measurements and electrochemical impedance
spectroscopy (EIS) at zero voltage in SBF to represent the con-
dition of titanium implants in the mouth. The implant samples
CNC shaped in machining oil with and without SLA treatment
are compared to DIW-machined samples, verifying the pres-
ence of oil residue by a low current density on potentiostatic
passivation curves on the oil-machined samples even after the
SLA surface treatment. Although surface passivation is needed
to prevent in vivo corrosion [15], the fact that the machining oil
is left on the surface is concerning for the long-term biocompat-
ibility of the implants. The residual oil can alter the implants
surface properties and interfere with the tissue viability, affecting
the implant’s overall biocompatibility. Thus, DIW-based CNC
machining has recently been introduced by Mode Medikal
Company, replacing machining oil with DIW medium as a new
method to increase the biocompatibility of the implants.

To accomplish surface quality control on dental implants
by effective removal of residual machining oil and address the
shortcomings of the SLA technique, a new method, chemical
mechanical nano-structuring (CMNS) has been introduced
by our group [2, 11, 13]. CMNS synergistically combines sur-
face chemical modifications and nanoscale abrasive-based

© The Author(s), under exclusive licence to The Materials Research Society 2022

mechanical structuring through implant polishing. The CMNS
technique can form controlled surface nanostructures on the
material surface with topographical alterations that can be
made down to 1-10 nm, while simultaneously creating a self-
protective surface oxide film and helping remove surface oil
residue [13]. The nanoscale control of surface structures leads
to enhanced control of cell-implant interactions at the cellular
and protein level, promoting or demoting cell attachments and
osseointegration [16]. While advantageous properties have been
demonstrated, CMNS is still in experimental stage for implants
and requires more testing before being implemented in order to
create a more comprehensive understanding of its effect on the
biocompatibility of implants.

The main focus of this paper is to evaluate the antimicrobial
and cytotoxicity performances of the oil- and DIW-machined
titanium-based dental implants by comparing four different
types of implant samples: (i) only CNC machined, (ii) conven-
tional SLA-treated post-machining, (iii) CMNS treated with
only mechanical polishing, and (iv) CMNS treated with the
combined chemical and mechanical actions. It was observed that
the CMNS technique is not only helpful in removing residual oil
on the implant surface when CNC machining was performed in
the presence of machining oil, but it is also able to control the
surface roughness of the dental implants machined with DIW,
which demonstrated higher roughness due to lack of lubricant
during the CNC machining process.

Effect of machining medium on dental implant
performance

Initial experimental evaluations focused on the performances
of baseline (or only machined) and BCP-SLA-treated implants
following manufacturing in DIW or oil mediums. The cur-
rent industrial standard is machining dental implants in an oil
medium followed by a BCP-SLA treatment. Hence, electrochem-
ical evaluations were conducted on these four types of implants
through potentiostatic measurements in SBF to understand their
stability in the mouth. Furthermore, oil- and DIW-machined
baseline implants were compared to BCP-SLA-treated oil-
machined implants for antimicrobial and cytotoxicity perfor-
mances. These implants were fully sterilized by using gamma-
rays to remove bacteria and spores from implant surfaces and
are representative of the commercial standards.

Electrochemical evaluations

Figure 1 illustrates the potentiostatic passivation curves of dental
implants only machined in oil and DIW medium and implants
BCP-SLA treated after machining in these two different medi-
ums plotted by Origin 8.5 Pro software. We have demonstrated

www.mrs.org/jmr

2022

Journal of Materials Research

/ J | of
4 1 1 IR

10000
—BGRon - = - BEPOIL
1000 o
£ ,
4a [
L4 i
-E 1084 %
R
£ Y
]
o
a 11
AR, T T T T T T
] 08 00 300 £ ] e
Time (s}

Figure 1: Potentiostatic measurements on dental implant in SBF at zero-
voltage condition representing the in vivo implant performance.

in earlier work that there is oil residue left on dental implants
machined in an oil medium, which can act as a sealant leading
to a larger passivation region in a simulated body fluid (SBF)
environment [11]. The data in Fig. 1 were collected at zero volt-
age in simulated body fluid (SBF) to represent the condition of
the titanium implant in the mouth after implantation to evaluate
the corrosion resistance of the implants. It can be seen that the
oil-machined implants tend to passivate with zero current den-
sity and the BCP-SLA-treated sample post-oil machining takes
alonger time to passivate. The proper passivation of the implant
is critical to stop Ti** ion dissolution [17] and enhance surface
biocompatibility [18].

The observed passivation trends of the dental implant sam-
ples were further confirmed through electrochemical imped-
ance spectroscopy (EIS) measurements at 0 V saturated calomel
electrode (SCE), where the polarization resistance of the oil-
machined implants is consistently higher than the same with
DIW. EIS technique probes the impedance characteristics of a
cell by a small amplitude alternating current (AC) signal over
a wide range of frequencies to generate an impedance spec-
trum. It can be seen in Fig. 2 that except the BCP-SLA implants
machined in DIW [Fig. 2(a)], all the other treatment types
showed oxide film formation in their EIS spectra and were fit by
using a two constant phase element (CPE) series model circuit
[19] as shown in the embedded circuit model in Fig. 2(b) BCP-
SLA-treated implant, which was DIW machined, showed active
corrosion product and some oxide film formation for which an
inductor representing the adsorbed metal cation species [20,
21] and CPE for the oxide film is used in the equivalent circuit
to fit the spectra. The passivation behavior is consistent with
the DC potentiostatic shown in Fig. 1 and linear polarization
as observed in our previous work [11]. Table 1 summarizes the
passivation currents at 600 s, and the polarization resistance
values (AC Rp) measured at 0 V for the dental implants. The
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Figure2: Electrochemical impedance spectroscopy (EIS) graphs at

0V SCE with the corresponding model circuits for (a) dental implant
with BCP-SLA treatment post-DIW machining and, (b) baseline dental
implants (as is) after DIW and oil machining and the dental implant with
BCP-SLA treatment post-oil machining.

TABLE 1: Passivation current at 600 s and the polarization resistance (AC
R,) at 0Vfor the dental implants SLA-BCP-treated post-machining in DIW
and oil medium (n=2).

Currentatt=600s  Polarization resist-

Treatment (WA cm™?) ance ACR, (kQ cm?)
BSL_DIW machined 20 328.320
BSL_Oil machined 04 268.70
BCP-SLA_DIW machined 1500* 0.13*
BCP-SLA_Oil machined 10 722.85

*The BCP-SLA_DIW-machined sample shows statistically different results.

SLA-BCP-treated implants machined in oil medium show better
passivation while the BCP-SLA treatment post-DIW-machining
resulted in a sample that is the most prone to corrosion (passiva-
tion current of 1500 pA cm~2 and AC R, 0.13 kQ cm?). Other
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than the BCP-SLA DIW-treated sample, all the other samples
passivated consistently with the potentiostatic measurements
outlined in Fig. 1.

The passivation of the implant in vivo is critical to prevent
in situ corrosion, yet the oil residue is undesired to assure long-
term biocompatibility [15, 17, 18], and hence, passivation should
be achieved by completely removing the oil residue. In the case
of the implants machined in DIW medium, the baseline sample
tends to passivate effectively with zero current density under no-
voltage condition, yet the implant BCP-SLA-treated post-DIW
machining corrodes with high current density. This observation
could be attributed to the removal of the self-passivating tita-
nium oxide layer on the DIW-based machined titanium surface
through the etch step of the SLA treatment. By revisiting the
electrochemical evaluation of the implants as a function of the
machining medium, it is revalidated that oil-based machining
can lead to residual surface oil. The data also demonstrate the
need to better passivate the implants’ surfaces if DIW-based
machining is preferred as the machining medium.

Biocompatibility evaluations through antimicrobial
and cytotoxicity experiments

Baseline implant samples machined in oil and DIW medium
were also compared to the process of record oil machined,
and BCP-SLA-treated implants for antimicrobial and cyto-
toxicity performances. These implants were fully sterilized by
using gamma-rays to remove bacteria and spores from implant
surfaces, and they were fully representative of the commer-
cial standard in terms of sanitization. Figure 3(a) illustrates
the results from the bacteria growth tests of the three types of
implants, where the average absorbance of the bacteria solu-
tion, which is proportional to the number of viable bacteria,
was normalized to the baseline DIW implants to describe bac-
terial growth. It can be seen that the number of bacteria grown
on the oil-machined baseline implants was slightly higher on
average as compared to the DIW-machined baseline implants.
However, the difference in the absorbance values was not sta-
tistically significant (p value =0.466). Contrastingly, a statisti-
cally significant difference in bacteria growth can be observed
on the oil machined, BCP-SLA-treated implants, which has an
average 15% higher absorbance value compared to the implants
just machined in oil (p value=0.014), and 20% higher absorb-
ance value as compared to the implants just machined in DIW
(p value =0.002). This can be attributed to the increasing sur-
face area of the implants with the BCP-SLA treatment-induced
micro-scale roughness.

Figure 3(b) illustrates the cytotoxicity testing results after
the 1st and 8th day on the implant samples exposed to the same
treatments as above. It can be seen that there are no statisti-
cally significant differences in the cell proliferation among the
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Figure 3: (a) Bacterial analysis of oil and DIW-machined baseline implants
and oil-machined, BCP-SLA-treated implants that were fully gamma-ray
sterilized (n=12; 3 implants measured 4 times each) and (b) Cytotoxicity
analysis of DIW- and oil-machined baseline implants and oil-machined
BCP-SLA-treated implants that were fully gamma-ray sterilized, over an
8-day period (n=3).

oil and DIW-machined baseline implants as well as the oil-
machined and BCP-SLA-treated implants for Day 1 of testing.
On Day 8 of testing, the cells had a longer time to sufficiently
adhere to the implant surface and were, thus, more adhered to
the implant surface for all conditions. In addition, after 8 days,
the average cell concentration of the DIW-machined implants
was about 5% higher as compared to the oil-machined base-
line implants (p value=0.728), and about 10% higher as com-
pared to the BCP-SLA-treated implants after oil machining (p
value =0.569), indicating a trend of better cell adherence on the
DIW-machined implants although the differences were not sta-
tistically significant.

The bacteria growth and cell viability tests were conducted
to analyze the effect of machining medium on implant biocom-
patibility and verified that residual oil on the implant surface can
lead to compromised in vivo performance. It was observed that
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the oil-machined implants’ bacterial growth was higher than
the DIW-machined implants indicating that the residual oil on
the oil-machined implants can promote bacterial growth. The
bacterial testing also found that the BCP-SLA-treated implants
(which are also oil machined) have grown more bacteria as com-
pared to both DIW and oil-machined baseline implants. Since
these groups of implants all underwent identical machining and
sterilization processes, it can be determined that the BCP-SLA
treatment is the main factor that leads to the increase in bacterial
growth on the implant. Thus, it can be concluded that the BCP-
SLA treatment results in more bacteria growth due to increased
surface roughness (~ 2 times higher Ra) as compared to the just
machined implants as determined in earlier study [11], adversely
affecting the biocompatibility by promoting microbial growth.

In addition to the bacterial growth data, the cytotoxic-
ity testing also supported the adverse effect of the residual oil
on the implant surface. The results from the 1st day of testing
did not show any significant differences in cell proliferation
between machining and processing methods, likely because
the cells had not yet significantly grown or robustly adhered to
the implant surface. Observing the cell proliferation data over
time showed that all implants supported an average increase in
cell proliferation throughout the 1-week period, proving that
none of the implants were significantly cytotoxic. However, the
tests conducted on the 8th day were more representative of the
long-term effect of the implant surface treatment on cell prolif-
eration showing a trend of the oil-machined implants leading
to relatively lower cell proliferation as compared to the DIW-
machined implants. This shows that the residual oil left on the
implant surface can be toxic to cells, reducing cell proliferation.
Additionally, the BCP-SLA-treated implants demonstrated lower
cell proliferation on average as compared to both the oil- and
DIW-machined baseline implants on day 8 evaluations. The ten-
dency to have lower cell proliferation may be attributed to the
larger total surface area of the BCP-SLA-treated implant, expos-
ing the cells to more residual toxic machining oil. In summary,
it was observed that machining in oil medium contaminates
the surface of the implant, resulting in compromised biocom-
patibility even after BCP-SLA treatment. The oil machining
demoted cell proliferation, which in turn can lead to decreased
osseointegration.

Ultimately, the preliminary analyses through potentiostatic
evaluations showed that (i) oil usage as a machining medium
can lead to residual oil left on the implants, (ii) oil-machined
implants promoted more bacteria growth and resulted in
reduced cell attachment as compared to the DIW-machined
implants, (iii) residual machining oil makes the implants less
biocompatible. The results also suggest that the BCP-SLA
treatment is not sufficient in removing the residual oil post-oil
machining or enabling surface passivation to prevent corrosion
post-DIW machining. In addition, the BCP-SLA treatment was

©The Author(s), under exclusive licence to The Materials Research Society 2022

not helpful in increasing the biocompatibility of the implants
based on the observations of increased bacteria growth and
decreased cell proliferation. These results clearly indicate the
need for an alternative surface preparation technique to enhance
biocompatibility of the titanium-based dental implants. Hence,
the CMNS method is investigated in the next section of this
study.

Effect of CMNS treatment on dental implant
biocompatibility

CMNS is a newly introduced technique to promote the surface
biocompatibility of dental implants. CMNS has been shown to
promote surface passivation by better-quality oxide layer for-
mation through chemical action while also inducing nanoscale
surface roughness through mechanical action [13]. In this part
of the study, biocompatibility of the dental implants machined
in oil and DIW medium is compared to CMNS treatment by
only using slurry (only mechanical action) and by using the
slurry in the presence of H,0, as an oxidizer (both chemical
and mechanical actions).

Biocompatibility evaluations of CMNS-treated implants
through antimicrobial testing

Figure 4 summarizes bacteria growth on the dental implants
machined in oil and DIW medium as is (baseline), CMNS
treated with only slurry, as well as CMNS treated in the pres-
ence of both the slurry and the oxidizer, normalized to baseline
DIW implants. Although the absorbance values, and thus the
bacteria growth, for all types of selected treatments were statisti-
cally the same regardless of the machining medium, the CMNS-
treated implants had the most comparable bacterial growth on

Bactihis groen (%)
B

L]
w0
b}
Baseline (i s - CNO Shurry Butf Sarry + P HaD:
Markined) CMNS

Figure4: Relative absorbance values, representative of bacteria
concentrations, of only machined (baseline), CMNS treated only with
slurry, and CMNS treated with slurry and oxidizer implants, normalized
to baseline DIW implants (n=12; 3 implants measured 4 times each).
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oil and DIW-machined samples, with only a 1.01% difference
between absorbance values (p value =0.91). It can also be seen
that both the oil- and DIW-machined CMNS-treated implants
have a tendency of lower absorbance values as compared to the
other implants. This result suggests that the complete CMNS
treatment helps remove the oil residue on the oil-machined
implants, and hence, the bacterial growth response of both oil-
and DIW-machined implants are observed to be statistically the
same. Furthermore, the fact that the growth of bacteria is lower
for CMNS-treated implants than all other types of surface treat-
ments is an indication that CMNS is a promising method to
enhance the biocompatibility of the dental implants by control-
ling the bacteria growth response.

Bacterial growth on dental implants is modulated not
only by the nature of the surface chemistry but also by the
surface topography of the samples. Recently, increasing atten-
tion has been given to the effect of nanosurface roughness
on implant biocompatibility. Specifically, since cellular events
and interactions take place at the nanoscale, it is believed that
surface roughness should also be more predominant at the
nanoscale [6, 10]. Studies have further reported that incor-
porating nanofeatures to implant surfaces can reduce bacte-
ria density and infections as compared to surfaces with con-
ventional, micron-structured features [4, 10]. Furthermore,
nanosized surface structures can increase cell adhesion and
protein adsorption due to changes in surface energy [4, 10].
Thus, nanoscale surface modifications for dental implants,
including CMNS, should be considered in efforts to increase
implant biocompatibility. In order to understand the effect
of surface roughness on bacteria growth, the surface rough-
ness of dental implants was measured (at the 3rd thread to
maintain consistency). Table 2 summarizes the surface rough-
ness measurements of the implant samples and illustrates that
the oil-machined baseline implants have about a 18% lower
root-mean-square (RMS) roughness as compared to the DIW-
machined baseline implants (p value =0.0424). The higher
surface roughness of the DIW-medium-machined implants
is likely due to milder lubrication of the implants during

TABLE 2: Surface roughness values of the implants; as-is machined (base-
line), BCP-SLA treated, CMNS treated only with slurry, and CMNS treated
with slurry and oxidizer (n=3).

Implant surface roughness_RMS
(pm)

Implant surface treatment DIW machined  Oil machined

Baseline (as is—CNC machined) 1.626+0.068*  1.333+0.160
Slurry buff (no oxidizer) 0.812+0.088 0.934+0.101
Slurry +3 wt% H,0, CMNS 1.069+0.103 0.951+0.101

*The DIW-machined baseline sample shows statistically higher rough-
ness value as compared to the oil-machined baseline implant sample.

©The Author(s), under exclusive licence to The Materials Research Society 2022

the machining operation with DIW as compared to the oil
medium. The presence of machining oil makes the manufac-
turing process occur with less friction, decreasing the amount
of wear and defects that form on the implant surface. As a
result, the amount of inhomogeneities, and thus, the surface
roughness, is lower for the oil-machined baseline implants
than the DIW-machined baseline implants. This trend is also
observed after the SLA-BCP treatment and the CMNS treat-
ment with slurry and the oxidizer. Based on this observation,
it can be concluded that the relatively higher bacteria count
on the oil-machined implants can be mostly attributed to the
presence of residual oil on the surface rather than the surface
roughness. Although the increase in roughness is a modulator
for bacteria attachment, the fact that the oil-machined sam-
ples have relatively lower roughness yet still promote more
bacterial growth, points to residual oil as a more predominant
factor in bacterial growth.

In addition, it should be noted that the roughness values
measured through the optical profilometer are in the micron
scale post-machining (1.6 and 1.3 pm with DIW and oil, respec-
tively) and when the CMNS treatment is implemented with only
slurry buff, the pure mechanical action reduced surface rough-
ness to ~ 0.9 pm. Yet the CMNS treatment in the presence of the
oxidizer induces both mechanical and the chemical action, effec-
tively reducing the roughness for both DIW and oil-machined
implants down to~1 pm range. The presence of the oxidizer
during the CMNS method has been shown to promote the for-
mation of a better-quality surface oxide layer [13], helping that
implants have improved corrosion resistance [17, 18] and lower
ion release rates [5, 17], decreasing adverse tissue reactions [8].
Titanium is known to form a thin native oxide layer through
passivation when exposed to air [4-6, 17]. However, the native
layer is too thin, with a nanometer range thickness [8, 13, 17],
amorphous [1, 6], and non-uniform to meet clinical application
demands [3, 4]. Thus, CMNS with the use of an oxidizer can seal
the surface against corrosion while removing any machining
marks and oil residue [11].

Ultimately, through bacterial tests, it was determined that
pure mechanical polishing by the slurry buff treatment was not
sufficient in making the implant surface more biocompatible,
as the absorbance values for the DIW- and oil-machined base-
line implants were similar, proving that the bacteria grew and
adhered in a similar concentration despite the surface treatment.
Contrastingly, the CMNS treatment with both mechanical and
chemical polishing was found to be sufficient in removing the oil
residue from the implants surface as well as altering the surface
topography of the implants to decrease bacteria growth. The
oil residue was found to no longer be a factor in the bacteria
growth, based on the similar cell concentration values observed

on DIW- and oil-machined implants post-CMNS treatment.
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Additionally, the bacteria concentrations on the CMNS-treated
implants were lower than the other treatment methods.

Biocompatibility evaluations of CMNS-treated implants
through cytotoxicity testing

Cytotoxicity testing was performed on CMNS-treated sam-
ples with and without the presence of the oxidizer against
baseline-machined implants. BCP-SLA-treated implants were
not included in the evaluation as the DIW-machined and BCP-
SLA-treated implants were previously observed to be prone to
corrosion and the oil-machined and BCP-SLA-treated implants
showed higher bacterial growth due to residual surface oil. It has
been shown in the literature through in vivo evaluations that the
SLA implants (with 1.19 um Ra roughness) placed in rabbit tibia
had good bone-to-implant contact with a mean value of 29%
in total length of the implant as a reference [12]. In a similar
research work, it was again demonstrated in vivo that bone-to-
implant contact of just machined implant was 33.58% + 8.63%
as compared to SLA-treated sample with 58.47% + 12.89 value
[22] illustrating the effect of surface roughness on tissue growth.

Figure 5 illustrates the cytotoxicity results on the investi-
gated implants. It can be seen that the baseline DIW-machined
samples had more cell proliferation as compared to the oil-
machined samples. This observation is similar to that from the
gamma-ray-based fully sterilized samples discussed in Fig. 1
and confirms that the lab-based sterilization of the samples was
effective. The cell proliferation was again limited on day 1 due
to insufficient time. Yet representative results were obtained
on day 8 with the oil-machined baseline implants tending to
support ~73% less cell proliferation as compared to the DIW-
machined implants (p value=0.0156), proving the toxicity of
the residual oil on implant surfaces on cells growth. In the case
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Figure 5: Cell concentrations, representative of cell proliferation, on as-is

machined (baseline), CMNS treated only with slurry, and CMNS treated
with slurry and oxidizer implants; (n=3).
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of the CMNS treatment without the oxidizer, cell proliferation
on both DIW- and oil-machined implants was low, which can
be attributed the insufficient removal of the residual oil and
the absence of a protective oxide layer on the implant surface.
Finally, the full CMNS-treated implants demonstrated similar
cell proliferation for both the DIW- and oil-machined implants
with statistically no difference in average cell concentration (p
value =0.785), indicating that the full CMNS treatment was suc-
cessful in cleaning the surface of the implants from oil residue.
While the DIW-machined implants did not show a significant
change in cell proliferation post-CMNS treatment as compared
to the DIW-machined baseline implants (p value =0.225), the
cell proliferation significantly increased for the oil-machined
and CMNS-treated implants over the oil-machined baseline
implants (p value=0.0393). This increase in cell proliferation
for the oil-machined implants after treatment shows again that
the CMNS treatment with the oxidizer can remove the residual
oil and increase the biocompatibility of the implants.

This paper focused on analyzing the effect of machining medium
on the biocompatibility of titanium-based dental implants by
quantifying bacteria growth and cell adherence as a function
of DIW- versus oil-based machining. It was observed through
in-vitro testing that the oil residue resulted in higher bacteria
growth, while demoting cell attachment. Furthermore, the
conventional BCP-SLA surface treatment was found to result
in residual oil post-oil-based machining and elevated surface
corrosion post-DIW-based machining. Consequently, the
CMNS method was evaluated as an alternative surface treatment
method and was determined to be effective in not only remov-
ing the residual oil after oil-based machining but also providing
the ability to control surface topography on the nanoscale to
limit bacterial growth and promote cell attachment. The CMNS
method also has the synergistic capability to enable surface
passivation and is, hence, a strong alternative to the BCP-SLA
treatment method. While the BCP-SLA-treated implants were
found to have increased bacteria and decreased cell prolifera-
tion, the high biocompatibility of dental implants post-CMNS
was demonstrated through increased cell attachment and con-
trolled bacterial growth. Thus, CMNS is a recommended surface
treatment technique that should be applied to dental implants
to increase their biocompatibility.

Materials

Titanium-based dental implants were provided by Mode
Medikal Company after CNC machining in either DIW or
oil medium (Rhenus FS 750) [23]. The SLA-treated samples
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underwent sand blasting by using biphasic calcium phosphate
(BCP) particles and etching and were also provided by Mode
Medikal for biocompatibility testing. BCP particles are more
biocompatible and promote the biocompatibility of the SLA-
treated samples and implants treated with this process will be
referred to as BCP-SLA samples from now on. A set of only
machined (baseline) and BCP-SLA-treated samples that under-
went the standard gamma-ray sterilization and final boxing were
also provided to be compared to all the other samples in the
study as the fully sterilized implants.

In order to perform CMNS, 0.2 um mean size colloidal silica
particles were prepared into a stable suspension by repetitive
ammonia addition for pH adjustment to pH 10, and ultrason-
ication to disperse the particles to prepare a stable polishing
slurry. In addition, hydrogen peroxide (Fisher Scientific, 29-32%
purity) was added to the polishing slurry as an oxidizer at 3 wt%
concentration to provide chemical action in the CMNS process.

The biocompatibility of the implant samples was evaluated by
bacteria growth testing as well as cell viability evaluations. For anti-
microbial evaluations, Streptococcus sanguinis bacterium (ATCC®
10556™) was used, which is the bacterial species most commonly
found in the human mouth, specifically in dental plaque [24]. The
bacteria were grown with fresh Brain Heart Infusion (BHI) broth
for the experimental evaluations comparing the bacterial resist-
ances of the dental implants post-surface treatment. Cytotoxicity
analyses were performed by seeding 5 x 10* NIH/3T3 fibroblast
cells (ATCC® CRL-1658™) isolated from mouse NIH/Swiss embryo
in fresh Dulbecco’s Modified Eagle Medium (DMEM, Gibco, USA)
containing 10% fetal bovine serum (FBS, Gibco, USA) and 1%
penicillin-streptomycin (Corning, Arizona, USA). Subcultures
were maintained in an incubator with a 5% CO, supply at 37 °C.
All experiments were performed during the logarithmic phase
of cell proliferation. Fibroblasts were utilized because they play a
critical role in wound healing and encouraging gum attachment
to implants, which is necessary for preventing implant failure [9].

Methods

Surface preparation of titanium dental implants

The BCP-SLA-treated samples were provided by Mode Medikal
as the current industry standard. The CMNS process was per-
formed on oil- and DIW-machined baseline implants by using
three-dimensional (3D) lab-scale set-up as illustrated in Fig. 6,
which is representative of the full-scale set-up incorporating a
robotic arm against a rotation pad material surface [25]. Polish-
ing was performed by clipping the implants onto the base of a
spinning rod, set at 20 revolutions per minute. The implants
were then pressed against a rotating electric toothbrush head
and inserted into the prepared silica slurry for 5 min. The CMNS
slurry was prepared to induce either pure mechanical action

©The Author(s), under exclusive licence to The Materials Research Society 2022

Figure 6: Lab-scale 3D chemical mechanical nano-structuring (CMNS)
set-up.

without chemical additive or by adding 3 wt% H,0, as an oxi-
dizer to promote the chemical action. CMNS treatment in the
presence of the oxidizer has been shown to result in a more pro-
tective oxide layer formation impacting the biocompatibility of
the implants [13]. Consequently, comparison of biocompatibility
with and without strong chemical action for effective cleaning of
the implant surfaces was possible. Both slurries were prepared at
pH 10 by using ammonia, for silica abrasive stability. Following
the CMNS process, the implant samples were utrasonicated in
high pH DIW for five minutes to remove any residual particles
from the implants surface. Additionally, all DIW-machined
implants were polished and cleaned before the oil-machined
implants were polished to minimize potential oil contamina-
tion. Surface roughness measurements were performed by using
a Zygo NewView 5000 3D surface profiler at the third thread
of the implants to maintain consistency as implemented in the
earlier work [11]. Following the 3D CMNS treatment, implants
of all treatments were prepared for antimicrobial and cytotoxic-
ity testing through sterilization in a steam autoclave at 121 °C
for 30 min.

Electrochemical evaluations

A three-electrode electrochemical cell attached to a Gamry
Reference 3000 potentiostat was used to study the electro-
chemical response of the deposited metallic films exposed
to simulated body fluid (SBF). The reference electrode was
a saturated calomel electrode (SCE) + 240 mV vs. standard
hydrogen electrode (SHE) Pt wire as a counter electrode, and
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the treated implant was connected as the working electrode.
The exposed area of a conical type of dental implant was
constrained by masking with a PTFE tape to expose only the
top five ridges consistently, as in the previous work [11]. The
exposure area was calculated assuming a frustum of the cone.
The potentiostatic measurements were collected and plotted
by Origin 8.5 Pro Software. Initial experimental evaluations
focused on the performances of the implants manufactured
by machining in DIW and oil mediums as a baseline, followed
by the samples that were exposed to BCP-SLA treatment
[11]. Hence, the electrochemical evaluations were conducted
on these four types of implants through potentiostatic DC
polarization measurements and AC electrochemical imped-
ance spectroscopy (PEIS) in SBF [26] and at body tempera-
ture 36.6 £0.1 °C to understand their stability in the mouth.
PEIS tests were performed using a 20 mV AC amplitude and
recorded every 15 points per frequency decade and plotted
by Python Matplotlib library, IDE Spyder 5.0 software. All
measurements were performed a minimum of two times on
different implants with the same treatments. Furthermore,
oil and deionized water (DIW)-machined baseline implants
were compared to the process of record BCP-SLA-treated oil-
machined implants for antimicrobial and cytotoxicity per-
formances. These implants were thoroughly sterilized using
gamma-rays to remove bacteria and spores from implant sur-

faces and were representative of the commercial standards.

(a) (1]

()

Antimicrobial testing

Three implant samples of each selected condition, including
the two types of CNC machining (DIW and oil medium) and
four types of surface treatment (baseline machined, BCP-SLA
treated, CMNS treated without oxidizer, and CMNS treated in
the presence of oxidizer) were used for the antimicrobial evalu-
ations. Figure 7 schematically demonstrates the procedure
used to insert the implants into the 24-well cell culture plate by
drilling 1/16th inch holes at the bottom center of the wells and
screwing the top five ridges of the implant samples inside the
well. This preparation method was conducted to imitate actual
implant implementation in the oral cavity as well as to be able
to expose the same surface region of each implant consistently
throughout testing. The method also helps with the accuracy of
the resulting data as the base of the implants (which were held
by the polisher set-up and, thus, not surface treated), as well as
the hollow interior part of the implants, were not exposed to the
culture solution, minimizing contact of media to the untreated
surfaces. Once the implants were inserted through the bottom
of the wells, the exterior surface of the plate, specifically around
the circumference of each hole and near the base of the implants,
were sealed by using orthodontic wax to prevent leakage.

In order to conduct the microbial evaluations, Streptococ-
cus sanguinis bacteria grown to an optical density of 0.3 at
600 nm were seeded with fresh Brain Heart Infusion (BHI)
broth into each well. After 48 h in a 37 °C, 5% CO, incubator,
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—_— T
'8 '8 e
2 '8 '8 .
e ' '
8 e '8 9

Figure 7: Procedure of antimicrobial testing: (a) 1/16th inch holes were drilled inside each well, (b) dental implants were screwed until the top 5 ridges
are left inside the well plate, (c) the exterior surface of the plate near the base of the implants were sealed by using orthodontic wax, (d) Streptococcus
sanguinis bacteria were seeded with fresh Brain Heart Infusion (BHI) broth into each well resulting in (e) the final well plate set-up to then undergo

staining, decoloring, and absorbance reading.
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the supernatant was removed, and each well was washed with
phosphate-buffered saline (PBS) to ensure that only the biofilm
that was robustly attached to the implant and well remained for
the analyses. A 1% crystal violet dye in DIW solution was then
added to each well, and the plate was incubated for an addi-
tional 30 min to allow the dye to enter the bacterial cell wall to
stain the bacteria. The remaining dye was then removed, and the
wells were again washed with PBS to remove any excess dye. A
decoloring solution of 90% ethanol was then added into each
well, and the plate was incubated for an additional 30 min so
that the dye could solubilize and be removed from the biofilm.
The crystal violet dye-infused decoloring solution from each
well was then transferred in triplicate to a 96-well plate, and
the absorbance values of the solutions were read in a Cytation
Multi-Mode Reader at 590 nm to obtain statistically significant
data. The antimicrobial data from each implant were measured
in triplicates and averaged to be graphed by using error bars
to represent the standard deviation. The data for each implant
were then normalized to the absorbance of the baseline DIW
implants. The statistical significances of the obtained results
were analyzed by using one-way analysis of variance (ANOVA)
test through JMP software (JMP Pro 16.1.0). Statistical signifi-
cance was defined within 95% confidence interval by grouping
the results in three groups of (i) p values greater than 0.05 were
marked as not statistically significant chance, (ii) groups with a
p value between 0.05 and 0.01 were marked as statistically sig-
nificant chance (*) and, (iii) p values less than 0.01 were assigned
as high statistical significance chance (**) representing the 99%

confidence interval.

Cytotoxicity testing

One of the three implant samples from each treatment group
was randomly selected and used for the cytotoxicity testing. The
selected eight implants were each laid into a well of a 24-well cell
culture plate and 5 x 10* NIH/3T3 fibroblast cells were seeded in
each well with fresh DMEM-containing 10% FBS and 1% peni-
cillin-streptomycin [Fig. 8]. An additional 24-well cell culture
plate was utilized to culture cells with various known concen-
trations to create a calibration curve. Known concentrations of
0,2.5x10% 5x10% 1x10% 2x10% 2x 10°, 4x 10% and 8 x 10°
fibroblasts were seeded with fresh DMEM into empty wells as
the control. Once seeded, both plates were incubated at 37 °C
and 5% CO, for 3 h to allow the cells to robustly attach to the
implants and wells. A PrestoBlue Cell Viability Reagent was then
added to each well, and the plates were incubated for another
30 min so that the dye could be modified from a blue, nonfluo-
rescent compound to a red, highly fluorescent compound by
the reducing environment of the viable cells. The dyed solution
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Figure8: Procedure of cytotoxity testing: (a) dental implants were placed
inside the well plate, (b) 3T3 fibroblast cells were seeded with fresh
Dulbecco’s Modified Eagle Medium (DMEM) into each well, and (c) the
final well plate set-up to then undergo absorbance reading.

from each well was then transferred in triplicate to a 96-well
plate, and the absorbance values of the solutions were read in a
Cytation Multi-Mode Reader at 570 nm. The absorbance data
from the wells without implants were graphed with the known
seeded cell concentration in a calibration curve in order to find
the equation of best fit. Using the equation, the absorbance val-
ues measured from the wells with implants could be correlated
to an exact cell concentration. After the data were collected, the
wells containing the implants received fresh DMEM and were
incubated for an additional 7 days, allowing the 3T3 fibroblasts
to continue to grow and attach. After 8 days, a new calibration
curve was created, and the cytotoxicity procedure was repeated.
The data were analyzed by using the same methodology as in the
antimicrobial testing.
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Abstract: Background and Objectives: Beta-thalassemia (BT)
has a high prevalence in Mediterranean, Southeast Asian,
and African countries. Studies stated that thalassemia is an
endemic disease that causes significant health problems

in Cyprus. This study aimed to measure the contact angle
between the implant and blood samples from BT major
patients and healthy individuals to compare the contact
angles and wettability of Grade 5 titanium implant surfaces.
Materials and Methods: Grade 5 titanium discs that were 10
mm in diameter were used since they mimic the surface of
dental implants. Following receiving informed consent, blood
samples were taken from the patients’ index fingers in each
group with lancet needles and a photo of the contact angle
between the blood samples and the titanium surface was
taken; the collected blood was transferred to a titanium disc
with a medical pipette. Imaged software with a specific contact
angle plugin was used for the contact angle measurements.
Results: Theta-mean, theta-circular, and theta-ellipse values
were compared between all groups, and no significant
difference was found (p > 0.05). Conclusions: In this study, it
was hypothesized that the patients’ rheological property of
decreased deformability would affect the wettability of implant
surfaces in vitro; however, no such finding was reached in
this study. Since in-depth studies associated with dental
implant success in BTM patients are absent in the literature
and Cyprus is one of the Mediterranean countries with a

high prevalence of BTM, this study was conducted to enrich
the literature. While some systemic diseases may affect the
contact angle between the implant surface and blood, it can
be concluded that this condition was not present for BTM
patients in our study. Last but not least, we emphasize that
this experiment was done on a single surface type and the
results can be totally different when using other surface types.
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Abstract: Background and Objectives: Beta-thalassemia (BT) has a high prevalence in Mediterranean,
Southeast Asian, and African countries. Studies stated that thalassemia is an endemic disease that
causes significant health problems in Cyprus. This study aimed to measure the contact angle between
the implant and blood samples from BT major patients and healthy individuals to compare the
contact angles and wettability of Grade 5 titanium implant surfaces. Materials and Methods: Grade
5 titanium discs that were 10 mm in diameter were used since they mimic the surface of dental
implants. Following receiving informed consent, blood samples were taken from the patients” index
fingers in each group with lancet needles and a photo of the contact angle between the blood samples
and the titanium surface was taken; the collected blood was transferred to a titanium disc with a
medical pipette. Image] software with a specific contact angle plugin was used for the contact angle
measurements. Results: Theta-mean, theta-circular, and theta-ellipse values were compared between
all groups, and no significant difference was found (p > 0.05). Conclusions: In this study, it was
hypothesized that the patients’ rheological property of decreased deformability would affect the
wettability of implant surfaces in vitro; however, no such finding was reached in this study. Since
in-depth studies associated with dental implant success in BTM patients are absent in the literature
and Cyprus is one of the Mediterranean countries with a high prevalence of BTM, this study was
conducted to enrich the literature. While some systemic diseases may affect the contact angle between
the implant surface and blood, it can be concluded that this condition was not present for BTM
patients in our study. Last but not least, we emphasize that this experiment was done on a single
surface type and the results can be totally different when using other surface types.

Keywords: prosthesis; biomimetics; thalassemia; dental implants; wettability; osseointegration

1. Introduction

Thalassemia is a cause of hypochromic microcytic anemia, which arises due to the
damaged synthesis of the hemoglobin’s globin chain. 3-thalassemia (BT), which is consid-
ered one of the most frequent hereditary disorders, refers to a reduced f3-globin chain of
hemoglobin due to a mutation of the 3-globin gene [1,2]. BT syndromes result in anemia,
reduced hemoglobin in red blood cells (RBC), decreased RBC production, and increased
platelet levels. Most thalassemia is inherited as recessive traits and three classifications
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of BT are present: BT major (Cooley’s Anemia), BT intermedia, and BT minor. While the
hematological and clinical symptoms are more dangerous in BT major (BTM), insignificant
findings that may not even require treatment are generally associated with BT minor [3,4].

As dental implants are placed inside the jaws, numerous biological and chemical
interactions are initiated between the periodontal tissues and the implant surface. The first
contact of the implant surface within the bone is with the blood, which carries chemokines,
cytokines, and growth factors that stimulate new bone formation in the osteotomy area [5-7].
Unless the blood sufficiently wets the surface of the implant, this can lead to poor healing
or delays in healing; hence, the contact with blood directly affects the osseointegration,
and wettability is one of the non-clinical criteria for the survival of the implant in the
mouth [5,8,9].

Due to its biological and mechanical characteristics, pure titanium and its alloys are
often employed in biomedical applications. Surface alterations are required to promote
osseointegration at bone—implant interfaces, even if titanium’s mechanical characteristics
allow for acceptable responses to dynamic stresses. There are numerous different ways
to modify a surface, such as sandblasting, acid etching, or coating. There is currently no
agreement on the ideal surface characteristic values for a successful dental implant despite
the fact that numerous studies conducted assessments of surface characteristics of dental
implants using comparable procedures but with various measurement parameters. Surface
roughness, among many other surface properties, is one of the most crucial elements for
dental implants. Because of this, the experiment in this investigation used an implant
disc type that was approved by accredited laboratories [10,11]. In addition to surface
characteristics, the bulk physical parameters of an implant material also affect biocompati-
bility. Ti and Ti alloys are particularly common biological implant materials in biomedical
engineering and industry due to their bulk physical characteristics and strength-to-weight
ratio approaching those of natural bone. The titanium surface’s physical characteristics
can be changed to improve surface biocompatibility. To create regulated nano/microscale
roughness on the titanium implant surfaces, the chemical mechanical polishing (CMP) ap-
proach was presented as a new alternative [11]. Current biomaterials research emphasizes
the role that nanoscale roughness plays in enhancing biocompatibility on metallic implant
surfaces. By using this innovative technique on implants, the out-diffusion of titanium
and other metallic impurities from prostheses in contact with bodily fluids and tissue is
to be considerably reduced, while at the same time, the surface’s mechanical, chemical,
and biological properties are improved. On Ti and Ti alloy samples, the CMP process
permits the creation of a thicker and denser self-protective native oxide while also inducing
a regulated surface roughness [11-19].

In order to increase the wettability of implant surfaces, surface modifications have
been made with many different methods. However, the surface wettability may not only
depend on the surface properties but may also vary depending on the properties of the
liquid that wets the surface [6]. Based on the studies conducted to date, which concentrated
on the evaluation of the wettability of implant surfaces, there was no study that investigated
the role of blood properties in BT patients in the wetting of implant surfaces. Many different
surface modifications, such as sandblasting, acid etching, calcium phosphate coating, and
combinations of these, were created and tried on the implant surfaces to ensure faster and
more effective osseointegration to increase cell retention, surface tension, and wettability
on the implant surface. After becoming aware of the role of a certain microroughness for
improved cellular contact and osseointegration of dental titanium implants, the likewise
important role of surface energy and wettability was increasingly strengthened [9].

BT has a high prevalence in the Mediterranean, Southeast Asian, and African countries,
and due to migrations, Northern European countries had a sharp increase in recent years.
BTM patients generally require a medical intervention between 24 months and 6 years, as
RBC transfusions are essential for their survival. Most of the patients without a prenatal
diagnosis in developed countries get their initial diagnosis during that time, and both iron
chelation therapy and a transfusion program are set [20]. Patients who cannot get blood
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transfusions suffer from bone deformities, abnormal growth, and chronic anemia [21,22].
BT patients can develop iron overload that may damage their hearts and lungs. The most
common causes of mortality and morbidity in BTM patients are damaged pulmonary and
cardiac functions [23].

As aresult of the ineffective process of erythropoiesis, erythroid marrows are expanded
and hypertrophic in BTM patients. Hence, maxillary protrusion, malocclusion, anterior
open bite, and bossing of the zygomatic and frontal bones are seen. Moreover, studies
showed that BTM patients are at high risk for periodontal diseases and tooth caries, which
can lead to early and multiple teeth loss [24-26]. In order to provide masticatory functions,
dental implant treatments can be used since titanium and titanium alloy implants have
near-perfect biocompatibility, which can be modified even in challenging cases [7,27-29].

The osseointegration process in dental implants includes the formation of blood clots
for wound healing and the immigration of granulocytes and monocytes to the wound to
clean the area and produce growth factors for angiogenesis, which then follows stimulation
of fibroblasts for producing extracellular matrix, ending up as bone regeneration [30,31].
BT patients suffer from late wound healing, which is mainly attributed to low hemoglobin
that reduces tissue oxygenation, decreased deformability, and increased agreeability of
erythrocytes attributed to high platelet levels that negatively affect perfusion [30-34].
Hence, due to these rheological differences between a healthy individual and a BTM
patient, we hypothesized that a dental implant treatment will be less successful, which
is reflected in the measurement of wetting of the implant surfaces. In order to test our
hypothesis, this pilot study aimed to measure the contact angle between the implant and
blood samples from BTM patients, BT carriers, and healthy individuals to evaluate and
compare the contact angles and wettability of Grade 5 titanium implant surfaces to guide
future clinical studies.

2. Materials and Methods
2.1. Ethical Considerations

The study protocol was approved by the Scientific Research Ethics Committee (Project
number NEU/2021/89-1319, meeting number: 2021/89) on 25 March 2021 and by the Turk-
ish Republic of Northern Cyprus Ministry of Health Scientific Research Ethics Committee
(file number: 2021/46-21) on 11 October 2021. The study was performed in accordance
with the tenets of the 1964 Helsinki Declaration and its later amendments. An informed
consent form was obtained from each participant.

2.2. Patient Selection and Study Materials

This study was conducted with 42 BTM patients, 42 beta-thalassemia carriers, and
42 healthy individuals in the Dr. Burhan Nalbantoglu Center of Thalassemia.

For the experimental setting, a schematic with multiple compartments was set. The
setup consisted of the following:

e  High-resolution camera with a macro lens - Nikon D750, Nikon 105 mm Macro Lens
(Nikon, Tokyo, Japan)

Camera tripod for the stabilization of the camera

Fixed medical pipette to drop the blood sample on the titanium surface

Base to fix the Grade 5 titanium discs

An illuminating system

Titanium implant discs (see Section 2.3).

2.3. Features of the Titanium Implant Discs

The report (report number: 72602115-6020402-1580) is the result of the study carried
out by the Istanbul Technical University Manufacturing Technology Application and Re-
search Center to determine whether our samples had a “Resorbable Blast Media (RBM)
Surface, Resorbable Blast Texturing Surface (RBT) and Soluble Blast Media (SBM) Surface”
and to determine the surface roughness values. An optical profilometer was used (AXIO
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CSM 700, Zeiss, MN, USA) to evaluate the surfaces of the titanium implant discs, and the
report was as follows: “In the technical examinations and analyzes, it was determined that
it was sanded with structures in the form of tricalcium phosphate and hydroxyapatite,
therefore it had RBM, RBT and SBM surfaces. The surface roughness analysis results made
with a profilometer device and a 12.5 pum tip on the same samples were 1.687 pum, 1.677 pm
and 1.727 pum for 3 different samples, respectively. found in microns.”

The summary of the implant disc’s features was as follows:

e  Grade5 titanium discs (Mode Implant) with 10 mm diameter were used for all patients’
blood samples for the contact angle measurements;

e Type: Grade 5 (Ti6Al4V);

Surface Features: resorbable blast media surface, resorbable blast texturing surface,

and soluble blast media surface;

Brand: Mode Implant;

Diameter: 10 mm;

Surface roughness: 1.697 um;

Surface sanding materials: tricalcium phosphate and hydroxyapatite. Biphasic calcium

phosphate micro-blast with 65% HA content was used to sand the implant surface

homogeneously at 1.4-1.8 um with ROBOT technology.

High- and low-magnification scanning electron microscope images of the titanium
implant surfaces are shown in Figure 1 with multiple magnification rates.

Figure 1. Scanning electron microscope images of the Grade V implant discs that were used in the
present study. The magnifications of the images are 4000x (upper left), 100x (upper right), 50x
(lower left), and 35x (lower right).

2.4. Blood Sampling

Following giving informed consent, the donor’s index finger was pierced with a
lancing device with push button ejection to collect a blood sample. As the blood that
emerges following the piercing process contains more tissue fluid and less hemoglobin, it
was wiped with a sterile gauze cloth. Then, light pressure was applied to the donor’s index
finger and a medical pipette was used to collect the proper sample, which was transferred
to the implant disc surface immediately.
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In order to eliminate any bias, as the patients with BTM would have similar blood
features and wettability properties to healthy individuals following their blood transfusions,
the samples were collected a day before their transfusion process.

2.5. Imaging of Blood Samples

In order to take a photo of the contact angle between the blood samples and the
titanium surface, the collected blood (0.05 mL) was transferred to the titanium disc with a
medical pipette, and photos were taken 5 s after the procedure (Figure 2). No anticoagulants
were used since the transfer time was short. A single disc was used for each patient, and
the photos were transferred to a computer with an SD card to measure the contact angles.

Figure 2. Following the transfer of the collected blood with a medical pipette on the titanium disc,
photos were taken without modifying the settings for all samples.

2.6. Isotonic and Hypotonic Water

As only a single type of implant disc could be obtained for this study, in order to
compare the blood samples with a reference, the same experiment was performed with
distilled and isotonic water.

2.7. Contact Angle Measurements

Contact angle measurement, also known as the 0 (theta) degree, is a quantitative
measure of the wetting of a solid by a liquid. The angle created by a liquid at the intersection
of a liquid, gas, and solid at a three-phase boundary is known as the contact angle [35].
Image] software v1.53t (NIH, Bethesda, MD, USA) with a specific contact angle plugin
(Contact Angle plugin for Image]) was used for the contact angle measurements. This
plugin, which was based on another plugin called “Pointpicker” written by Marco Brugnara,
calculates the contact angle between a drop and a flat surface with an approximation
[2atan (2 h/L)] and an ellipse approximation. This plugin requires a manual baseline
determination by choosing the 2 initial points, as shown in Figure 3.
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Figure 3. Contact angle measurement with ImageJ’s Contact Angle plugin. Following the manual
selection of the first 2 points (red arrows) to determine the baseline, the periphery of the blood sample
was marked to calculate the contact angle between the surface and blood. It is important to point out
that an ellipse best-fit analysis poses itself between the circle best fit (green arrow) and an absolute
best-fit function. Sometimes the drop is not perfectly symmetric or there is a slight effect due to
gravity. In this case, an almost-circle (blue arrow) analysis can provide useful results.

The guide of the plug-in suggests the use of high-resolution and well-defined pictures,
as the best-fit analysis automatically detects the profile of the droplet; thus, a high-resolution
camera with a macro lens (Nikon D750, Nikon 105 mm Macro Lens) was used in our
study. It was also stated in the guide that “It is important to point out that an ellipse
best-fit analysis poses itself between the circle best fit and an absolute best-bit function.
Sometimes can happen that the drop is not perfectly symmetric, or that there is a slight
effect of the gravity. In this case an almost-circle analysis can provide useful results.”
https:/ /imagej.nih.gov/ij/plugins/contact-angle.html (accessed on 12 March 2022).
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Four different preferences are present for the contact angle measurement: manual point
selection, circle best-fit measurement, ellipse best-fit measurement, and application of both
circle best-fit and ellipse best-fit measurements. As the most reliable way of determining
the region of interest is manual point selection, we determined the profile of the droplet
manually by placing more points along the droplet’s edge.

To avoid any user-related errors, all measurements were repeated 5 times for both
the left and right sides, and the arithmetic means in degrees were calculated. Then, the
arithmetic means of the right and left contact angles were used for the statistical analysis
since those two angles may demonstrate minor differences. As the software can fail when a
non-straight triphase line is provided, all measurements were repeated in cases with an
uncertainty value higher than 1.

2.8. Statistical Analysis

Contact angle data were analyzed with SPSS software v22.0. The Kolmogorov-Smirnov
test was used to test the conformity of the data to the normal distribution, and for the
continuous variables, the median, minimum, maximum values, and mean + standard
deviation are given. Levene’s test was used to evaluate the homogeneity of the variances
between the groups, Dunnett’s T3 test was used for statistically significant measurements
as a post hoc test, and the Welch ANOVA test was used to compare the heterogeneous
measurements of the variance between the groups. Measurements that did not comply with
the groups’ normal distribution were compared with the Kruskal-Wallis test. The Mann-
Whitney U test was used as the post hoc test of the statistically significant measurements.
A Bonferroni correction was used to interpret the results. A Friedman test was used for the
variables that did not have a normal distribution among the group. A Bonferroni correction
was used to interpret the p-values, and cases with p < 0.05 were considered significant.

3. Results
3.1. Patient Demographic Data

A total of 126 patients were enrolled in the present study (Table 1). The mean ages
were 35.85 (min 21, max 66) for the healthy group, 37.3 (min 22, max 64) for the carrier
group, and 39.7 (min 20, max 55) for the BTM group. Twenty-two females and 20 males
were enrolled in the healthy and BTM group, while 23 females and 19 males were enrolled
in the carrier group.

Table 1. Demographic data of the patients.

Demographic Data of the Mean Age Min Age Max Age Number of Female Number of Male
Participants (Year) (Year) (Year) Participants Participants
Healthy participants 35.85 21 66 22 20
BT carriers 37.3 22 64 23 19
BTM patients 39.7 20 55 22 20

34 | MIA SCIENCE

3.2. Blood Sample Features of the Participants

Blood sample features of the BTM patients and others are noted in Table 2. Mean
values of RBC (million cells/mcL), HGB (gr/dL), and PLT (Thousand Platelets/mcL) values
were 3.76, 9.91, and 525 for the BTM male patients and 3.79, 10.09, and 470 for the BTM
female patients, respectively. The mean values of RBC, HGB, and PLT were 5.52, 15.3, and
324 for healthy males and BT carrier males and 4.83, 13.5, and 317 for healthy females and
BT carrier females, respectively.
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Table 2. Mean values with minimum and maximum values for RBC, HGB, and PLT values of
the participants.

RBC HGB PLT

(Million Cells/mcL) (gr/dL) (Thousand Platelets/mcL)

Healthy male and BT carrier male 5.52 (min 4.72/max 6.06) 15.3 (min 13.45/max 16.41) 324 (min 174 /max 445)

BTM male

3.76 (min 3.19/max 4.34) 9.91 (min 9.00/max 11.40) 525 (min 190/max 917)

Healthy female and BT carrier female  4.83 (min 4.23/max 5.26) 13.53 (min 12.1/max 14.83) 317 (min 162/max 434)

BTM female

3.79 (min 3.15/max 4.29) 10.09 (min 8.70/max 11.30) 470 (min 211/max 754)

The statistical analysis results of the blood sample features between the groups are
given in Table 3. There was a significant difference in all parameters between BTM patients
and non-BTM patients (p < 0.05) and there were significant differences in RBC and HGB
between the non-BTM females and non-BTM males. No significant difference was found in
all parameters between BTM males and BTM females, and no significant difference was
found in PLT between non-BTM males and non-BTM females.

Table 3. Comparison of the statistical analysis results of the blood sample features between the
groups (* Mann-Whitney U test, ** Student’s t-test).

Parameters Comparison Groups p-Value
BTM male vs. non-BTM male 0.000 *

BTM female vs. non-BTM female 0.000 *

RBC BTM male vs. BTM female 0.751 **
Non-BTM male vs. non-BTM female 0.000 *

BTM male vs. non-BTM male 0.000 *

BTM female vs. non-BTM female 0.000 *

HGB BTM male vs. BTM female 0.416 **
Non-BTM male vs. non-BTM female 0.000 *

BTM male vs. non-BTM male 0.002 *

BTM female vs. non-BTM female 0.010 *

PLT BTM male vs. BTM female 0.338 **
Non-BTM male vs. non-BTM female 0.319 *

3.3. Angular Measurements

All contact angle measurements were recorded in this study as theta-mean, theta-
circular, and theta-ellipse. The mean contact angles (theta-mean) values were 89.98
(min 69.15, max 125.45) for the BTM group, 87.59 (min 68.4, max 117.1) for the healthy
group, and 85.79 (min 67.95, max 105.1) for the carrier group. The mean theta-circular
values were 93.85 (min 75.7, max 127.4) for the BTM group, 89.89 (min 70.1, max 111.4)
for the healthy group, and 88.02 (min 76.9, max 110.5) for the carrier group. The mean
theta-ellipse values were 89.98 (min 69.2, max 125.4) for the BTM group, 87.6 (min 68.4,
max 117.1) for the healthy group, and 85.77 (min 67.9, max 105.1) for the carrier group
(Table 4).

Table 4. Angular measurements, standard deviation, and uncertainty results.

Theta-Circular Theta-Ellipse Theta-Mean
(Degree) (Degree) (Degree)
Healthy participants 89.89 87.6 87.59
BT carriers 88.02 85.77 85.79
BTM patients 93.95 89.98 89.98
Distilled water 103.8 102 103.03
Isotonic water 102.7 101.3 102.14
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The mean theta-mean values for the distilled water and isotonic water were 103.03
and 102.14, respectively.

3.4. Uncertainty Results

Uncertainties in the blood droplet shape adversely affected the contact angle studies.
An uncertainty value of around 1 pm in the baseline location or height of a droplet can lead
to uncertainties as large as 10° in the contact angle measurements. In order to eliminate
any falsely measured contact angles, we repeated the contact angle measurement for cases
that had an uncertainty value higher than 1. The mean uncertainty values were 0.52 for the
BTM group (min 0.2, max 1), 0.61 for the healthy group (min 0.2, max 1), and 0.65 for the
carrier group (min 0.3, max 1).

3.5. Statistical Analysis of the Contact Angles
The theta-mean, theta-circular, and theta-ellipse values were compared between all
groups, and no significant difference was found between the groups, which suggested

that blood samples of all groups had similar wettability properties in this in vitro study
(p > 0.05) (Table 5).

Table 5. Statistical analysis of theta-mean, theta-circular, and theta-ellipse values.

Theta-Mean Theta-Circular Theta-Ellipse
(Degree) (Degree) (Degree)
Kruskal-Wallis H 1.227 2.926 1.226
Degrees of freedom 2 2 2
p-value 0.541 0.232 0.542

4. Discussion

Dental implants are highly successful in patients without systemic diseases and with
good oral hygiene; however, further studies should be conducted to see their performances
in compromised patients with systemic diseases [9,22,36,37]. This study was the first to
evaluate the effects of BTM on Grade 5 titanium dental implant discs. The measurements
were done with non-clotted blood drops to examine the real-time first interaction between
the disc and the blood, where we avoided collapsing the blood sample’s peak. As no
substrate was added to the blood samples, our findings are more significant than the ones
with an addition [8].

The significant differences between the non-BTM females and non-BTM males in terms
of the RBC and HGB parameters were expected, as the reference values of each of these two
groups were different in healthy individuals; as the PLT reference values were the same in
both females and males, it was also expected not to have a significant difference between
the non-BTM females and non-BTM males [1,2]. The statistically significant differences in
RBC, HGB, and PLT values between BTM patients and non-BTM participants allowed us to
conduct this experiment with a dioristic approach. Although the RBC and HGB values were
significantly different in healthy individuals, these values were not significantly different
between BTM males and BTM females; hence, according to the results of this study, it can
be concluded that having BTM was more influential on the blood features than gender. This
study hypothesized that blood samples of BTM patients would have significantly different
contact angles than those of healthy patients due to these rheological differences between a
healthy individual and a BTM patient; however, our study found no significant differences
between the BTM, carrier, and healthy groups.

PubMed Database was searched for any implant procedure for a patient with Tha-
lassemia with the following query box “((Thalassemia) AND (implant)) AND (jaw)” and
three studies were found [3,38,39]. Misch et al. reported the first dental implant case report
of a BT patient in 1998 who had characteristic BTM clinical and radiographic findings, such
as generalized osteolytic lesions at the alveolar bone, a coarse and decreased trabecular
pattern, and thinning of the cortical plates. Instead of conventional titanium implants, they
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used hydroxyapatite-coated implants. Even though the patient’s bone quality was rated
as a type IV bone, uneventful healing was achieved and no peri-implantitis was present
during the regular 3-month recalls. Due to the maxillary bone marrow hyperplasia, an in-
creased bone volume was seen in their case. In order to address these given clinical features,
they modified the implant biomaterial, surgical approach, and prosthetic design. They
concluded that the surgical technique, implant biomaterial, and prosthetic rehabilitation
were modified in this case to address these conditions [3]. Pektas et al. reported the first
case report of a segmental maxillary osteotomy with implant application in BTM patients,
and they described the complications seen during that procedure. Primary stability prob-
lems and overbleeding were underlined, and they suggested further studies to assess the
implant survival rate in BTM patients [38]. Oren et al. reported a 39-year-old BTM patient
who was referred to them with severe facial deformities and periodontal problems. They
extracted all the patient’s teeth and applied custom-made sub-periosteal implants. They
reported no uneventful complications at the 3-year follow-up [39].

This study was carried out to achieve a significant breakthrough in the literature as
a pilot study, as there are no comprehensive studies related to dental implant success in
BTM patients, and Cyprus is one of the Mediterranean countries with a high prevalence of
BTM [40-42]. Modell’s report in 1979 [41] and Kolnagou'’s article in 2009 [42] concluded
that thalassemia is an endemic disease that causes a significant health problem in Cyprus.
Modell reported that 15% of the Turkish Cypriot population are thalassemia carriers, and
Kolnagou reported that one in six people is a heterozygote thalassemia carrier. More
importantly, 1 in 1000 people is a homozygote thalassemia major patient in Cyprus. Thanks
to the legislation mentioned by Modell et al., severe economic, psychological, and social
problems were alleviated. Were it not for the thalassemia policies, most patients would die
before reaching 7 years old due to the absence of blood transfusions. Nowadays, patients
dependent on blood transfusions are getting treatment in major cities in Cyprus [40-42]. As
discussed by Tillmann et al., in heterozygotes, decreased deformability/flexibility is a well-
established property of beta-thalassemia patients, primarily due to microcytosis. At the
same time, in homozygotes, it was attributed to severe cell shape alterations and inclusion
bodies in the splenectomized patients. Their study also found that the deformability
of erythrocytes in frequently transfused patients showed a substantial decrease, while
heterozygotes’ erythrocytes showed only a moderate decrease in deformability. One might
assume that BTM patients’” blood features would have similar wettability properties to
healthy patients if they have frequent blood transfusions; hence, the blood samples from
those patients were collected shortly before their transfusion procedure [43].

Although cytotoxic effects of vanadium were shown by Dalal et al. and Zwolak et al.,
Zhang and Chen compared the strength of Grade 4 (pure titanium) and Grade 5 (titanium,
vanadium, and aluminum alloy) implants and reported that the strengths of those implants
were 550 MPa and 930 MPa, respectively [44—46]. It was decided to use Grade 5 implant
surface discs in this study, as Willis et al. stated that stronger dental implants that are
shorter and/or narrower can also be placed without an increased implant fracture risk in
patients with narrow alveolar ridges or a need for vertical alveolar bone grafting [47,48].

The resorbable blast media (RBM) surface treatment is intended to create a rougher
implant surface without leaving behind any implanted blast debris, which makes it su-
perior in terms of residual particles. As higher roughness for the surface increases the
osseointegration rate, this parameter is essential to increase the bone-to-implant contact
and the tissue growth at the peri-implant structures without any uneventful post-operative
conditions. RBM is primarily responsible for roughened implant surfaces and boosts
retention power. The topography of RBM influences the attachment and the growth of
the new bone cells in a more stable and faster way. Calcium phosphate is the substance
utilized in the RBM procedure. Since calcium phosphate is a biocompatible material that
has high resorption rates, no strong acid application is needed to remove the residuals of
the material. Even if the residuals of calcium phosphate may not be removed, as these
residuals are entirely biocompatible, they can promote earlier bone in-growth and provide
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greater implant stability during the first critical weeks after dental implant placement.
The RBM method, which consists of hydroxyapatite (HA) blasting and soft etching of
the surface of the dental implants, is a widely utilized substitute for the bioincompatible
alumina blasting techniques. Additionally, the other benefit of this surface type is soft
chemical therapy. These benefits guarantee a high level of surface cleanliness without any
possibility of alumina contamination or surface damage [49-51]

The soluble blast media (SBM) surface is manufactured with a similar approach to
the RBM technique; however, in SBM surfaces following the HA crystals application to
roughen the disc surface, the surface is cleaned with a 20% acidic solution. SBM surfaces
are etched less by the acids (compared with the 40% nitric acid etching), which is beneficial
for osseointegration, and have rougher surfaces than RBM surfaces owing to the etching
procedures [16,49,51-53].

In a study that was conducted by Mekayarajjananonth et al., it was found that distilled
water had a lower contact angle (and a better wettability) on Grade 5 implant surfaces
with a calcite hydroxyapatite plasma spray coating than Grade 1 implant surfaces [52].
On the other hand, when the test was conducted with glycerol instead of distilled water,
they reported that there was no significant difference in contact angle; hence, it can be
concluded that the liquid that was tested on the surfaces was also as important as the
surface characteristics. They also stated that multiple factors affected the contact angle,
such as the surface preparation method, structural features of different implant materials
(such as Grade 1 and Grade 5 implants), surface roughness, and microbial contamination.
As proof of the importance of the preparation method, they also reported that while the
Ti6Al4V calcite hydroxyapatite plasma spray coating surface had the best wettability, the
Ti6Al4V MP-1® hydroxyapatite plasma spray coating surface had a worse wettability
(according to their contact angles) [54].

Effects of biomaterial relations on surface hydrophilicity were reviewed by Spijker et al.
According to their study, the activation of the adhesion and activation of thrombocytes will
eventually lead to the formation of a blood clot between the implant and the surrounding
tissue [55]. Furthermore, according to Gittens et al., the impact of implant surface wettability
extends beyond its involvement at the protein and cellular levels, as demonstrated in vivo
and in the clinic [6].

A positive relationship between high surface roughness and surface hydrophilicity
was also discovered by the studies of Bagambisa et al. [56], Buser et al. [57], and Bowers
et al. [58]. Increased bone-to-implant interactions were seen for clinically relevant, super-
hydrophilic modified blasted and acid-etched surfaces compared with machined surfaces
and hydrophobic blasted and acid-etched controls in vivo implantations. It is conceivable
that faster, more reliable osseointegration might increase implant coverage for patients
with compromised health, improve the long-term health of the implant site, and even
increase the lifespan of the implant, which is challenging to assess in vitro, in vivo, or even
in the clinic.

Scarano et al. [59] conducted a study with fresh non-heparinized blood or with other
anticoagulant medication and a type of platelet concentrate as the wetting fluid for an
evaluation that mimicked clinical reality. They stated that, as most of the studies that
are present in the literature did not use blood as a wetting liquid, their studies could not
demonstrate the role of the cells and proteins in the blood that can influence the viscidness
of the fluid. As a result of their study, a statistically significant difference in wettability was
found between the two types of surface and lower contact angle values on the sandblasted
and double-acid-etched surface. In light of the results obtained, it is possible to affirm
that the wettability and the interaction of autologous platelet liquid and blood assessed
with a static method, despite the different cellular composition, look similar on rough
surfaces; therefore, the static contact angle values seem to be influenced more by the surface
characteristics than by the rheological properties of the wetting fluid. Our results were also
in accordance with the findings of the studies that were mentioned above, as no statistically
significant difference was found between the contact angle measurements of the groups.
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There was a statistically significant difference in RBC, HGB, and PLT values between the
BTM patients” and non-BTM patients’ blood samples; however, no statistically significant
difference was found regarding their contact angles on Grade 5 implant discs that were
blasted with biphasic calcium phosphate micro-blast with 65% HA content.

This study had an unpredictable major limitation. In the initial phase of our study, we
requested different implant discs from different companies in order to also compare the
implant technologies with each other. However, following the start of the study, the SARS-
CoV-2 lockdown occurred to control its spread, where most countries enforced significant
constraints that adversely affected the logistics and transportation sectors. Although we
reached an agreement with some of the companies, they apologetically informed us that it
will be impossible to provide the discs because of the prohibitions. As a consequence, we
were only able to receive implant discs from a single company; thus, we could not perform
our study with various discs.

In the wake of the results reported by Koca et al., this study was designed to see
whether the differences between hyperlipidemic and healthy individuals were applicable
to BTM patients and healthy individuals. Their study stated that, regardless of the surface,
increased cholesterol levels cause decreased surface energy and wettability on the implant
surfaces [13]. Fortunately, no statistically significant difference was found between the
BTM patients, BT carriers, and healthy patients” wettability features for theta-circular, theta-
ellipse, and theta-mean values. As there was no statistically significant difference between
all three contact angle measurements between the groups, this paper does not discuss
whether one of these contact angle measurement methods is more significant. In order
to improve the results and clinical appliances of this in vitro study, further prospective
studies should be conducted to assess the implant success and osseointegration rates in
BTM patients with different implant surfaces.

5. Conclusions

BT patients suffer from late wound healing, which is mainly attributed to low hemoglobin
reducing tissue oxygenation, decreasing deformability, and increasing agreeability of ery-
throcytes attributed to high platelet levels that negatively affect perfusion. In order to detect
whether this condition will affect the early phase of implant treatments, a contact angle
measurement comparison was performed between BTM patients and healthy individuals;
however, none of the measurements showed any significant difference between the groups,
which suggested that blood samples of all groups had similar wettability properties in this
in vitro study (p > 0.05). Hence, it is fair to state that while some systemic diseases may
affect the contact angle between the implant surface and blood, it can be concluded that this
condition was not present for the BTM patients in our in vitro study model. Prospective
clinical studies must be performed to understand whether this result is practicable, and the
same methodology should be applied to all compromised patients with systemic diseases.
Last but not least, we emphasize that this experiment was done on a single surface type
and the results can be totally different when using other surface types.
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Effect of Different Surface
Treatments on Retention of
Cement-Retained, Implant-
Supported Crowns

Purpose: To evaluate the effect of different treatments applied
to titanium implant abutment surfaces on the retention of
implant-supported crowns retained using resin cement.

Materials and Methods: A total of 72 titanium implant
abutments were divided into six groups (n = 12 each)

based on the selected surface treatment: (1) untreated; (2)
sandblasted; (3) hydrogen peroxide-etched; (4) atmospheric
plasma; (5) chemical mechanical polishing; and (6) titanium
dioxide nanocoating. After the surface treatments, scanning
electron microscopy analyses and roughness measurements
of the abutment surfaces were performed. Then, 72 metal
copings were fabricated and cemented onto the abutments
with dual-curing resin cement. After the thermocycling
process, crown retention was measured by using a universal
testing machine. The experimental results were statistically
evaluated with one-way analysis of variance, Tukey honest
significant difference, and Tamhane T2 tests.

Results: The highest surface roughness values were obtained
in the sandblasted group (1.44 um), which also showed in the
highest retention values (828.5 N), followed by the hydrogen
peroxide etching group (490.7 N), the atmospheric plasma
group (466.5 N), the chemical mechanical polishing group
(410.8 N), and the control group (382.6 N).

Conclusion: Sandblasting, hydrogen peroxide, etching, and

atmospheric plasma treatments significantly increased crown

retention, and all alternative treatments, with the exception of
TiO, nanocoating, worked better than the control samples. Int
1 Prosthodont 2023;36:49-58. do: 10.11607/ijp.6602

Keywords: prosthesis; biomimetics; thalassemia; dental
implants; wettability; osseointegration
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FPurpose: To evaluate the effect of different treatments applied 1o titanium implant abutment surfaces on
the ratention of implant-supported crowns retained using resin cement. Materials and Methods: A total
of 72 titanium implant abutments were divided into six groups (n = 12 each) based on the selected surface
treatment: (1) untreated: (2 sandblasted; (3) hydrogen peroxide—etched; (4) atmospheric plasma; (5 chemical
mechanical pelishing; and (8 titanium dioxide nanocoating, After the surface treatments, scanning electron
microscopy analyses and roughness measurements of the abutment surfaces were performed. Then, 72
metal copings were fabricated and cemented onto the abutments with dual-curing resin cement. After the
thermacyching process, crown retertion was measured by using a universal testing machine. The experimental
results were statistically evaluated with one-way analysis of veriance, Tukey honest significant ditference, and
Tamhane T2 tests. Results; The highest surface roughness values were obtained in the sandblasted group
(1.44 um), which also showed in the highest retention values (828.5 N), followed by the hydrogen percxide
etching group (4907 M), the atmospheric plasma group (466.5 M), the chemical mechanical polishing group
(108 N}, and the contral group (382 6 Nb. Conclusion: Sandblasting, hydrogen peroxide, etching, and
atmaspheric plasma treatments significantly increased crown retention, and all alernative treatments,
with the exception of TiQ, manccoating, worked better than the control samples. Int J Prosthodant
2023,36:49=58. dol 10.11607p. 6802 /
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itanium has been used successfully as a dental implant material as it s biocom- ¢ pptaies ahk,m:‘g
patible, resistant to comasion due to the formation of a stable oxide layer, and Mioc10 Beyogly | istanbl

has excellent mechanical properties.” Titanium dioxide (Ti0,), which farms on m«m}mvzzss?m
the titanium surface during surface treatment, = a continuous, nonporous, and ad- fMﬁ'mr;xﬁ:I"ﬂ :i-. Lcom

hesive oxide film Layer that is protective and resistant to corosion 2 Titanium surface

treatments aim lo eliminate the weak layers of bare Llaniurm thal negatively affect Subrmitted haly 3, 2019

bond strength and to form an adhesive layer that promotes hmding.a Thx_a-re are vari- Wbﬁm
ous surface treatments that are used to enhance surface adhesion behavior, such as: Publghing Co I,
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Fig 1 Irnplant analog with abutrent seated in an acryic resin block

+ Sandblasting: The most cormmon, inexpensive, and
easiest method #

» Hydrogen peroxide etching: It has been
demonstrated in the literature that high hydrogen
peroxide (H,0,) concentrations increase the
corrosion rate of titanium-based samples 3
Increased corrosion rates result in increased
surface roughness, and it is known that surface
roughness directly affects the attachment behavior
of the surface. In addition, it has been reported
that applying reactive oxygen to the titanium
surface during H,0, etching induces the release of
titanivm ions from the surface of the implant and
induces Ti-2 formation, ®-2 which increases surface
hydrophilicity.? This is illustrated by the following
chemical reaction:

Ti + OOH'+ 30H ¢---3TiI(OH)0, + H,0+de’

+ Armosphenc plasma: It has been found that, with
atmospheric plasma treatment, an oxide layer
is formed on the ttanium surface. The surface
therefore becomes hydrophilic, and adhesion
progerties may be affected,'?

+ Chemical-mechanical polishing (CMF): CMP is
a newly introduced techmigque for the surface
structuning of bioimplants, It has been dermonstrated
that CMP treatrment enables control of surface
roughness from the nano- to the microlevel through

Thi International Jownal of Frosthodontics

the changing of properties of the pad material,
down force, slurry particle sizes, and concentration in
the CMP slurries.! In addition, H,0, as the oxidizer
dunng the CMF method forms a continuous Ti-0
layer on the titanium implant surface.?

+ Ti0, nanocoating: Beyond mechanical surface
treatment methods, chemical coating methods are a
good altermative for increasing surface roughness to
enhance the adhesion behavor of implant matenals. 1t
has been reported that a thin axde film layer formed
on titanium surfaces by TiO, nanoccating with the
sol-gel method' can be used 1o increase the adhesion
between dental ceramics and metal substruciures 4

In the present study, sandblasting, H,0, etching, atmo-
spheric plasma, CMF, and TiD, nanocoating treatments
were applied on dental implant abutment surfaces, and
the effects of these treatments on the crown reten-
tion and the surface roughness and morphology of the
treated abutments were evaluated. The null hypothesis
was that no difference would exist in the retention of
cement-retained, implant-supported crowns following
different surface treatments

MATERIALS AND METHODS

A total of 72 titanium implant abutments (Mode hMe-
dikal, 5-rmm height) and 72 titanium implant analogs
(Mode Medikal) were used. The implant analogs were
embedded vertically nto autopolymenzed acrylic resin
blocks {(Meliodent) using a dental surveyor (Fig 1), The 72
abutments were divided into & groups, with 12 samples
in each group, according to surface treatment technique:

1. Control group: Mo surface treatment applied other
than original machining to shape the titanium.

2 Sandblasted group: Abutment surfaces were
sandblasted with 110-pm aluminum oxide {M?ﬁzj
particles (Mega Strahlkomnd) at 2,5-bar pressure
from a 10-mm distance for 10 seconds, After
sandhlasting, the samples were steam cleaned for &
seconds and air dried for 10 seconds.

3. H,O,—etched group: A high-pH, cuidizer-based
etching process was implemented by using 35 wit
H,0,. The etching process was applied by dipping
into the high-concentration H,C, sclution (Sigma-
Aldrich). The abutment samples were then dipped
into the beakers containing 15 mL of concentrated
H,0, for 30 minutes at room temperature, H,0,—
based etching 15 maore suitable than acid-based
etching because its long postoperation cleaning
process decreases the nsk of chemical residue;
nevertheless, a postcleaning procedure by ultrasonic
treatment in deionieed water (DIW) was applied to
the abutment samples after the etching steps.
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4. Atmospheric plasma group: The abutment surfaces
received a plasma treatment with an atmospheric
plasma torch (Plasmatreat), applied for 5 seconds
and at 2-bar pressure, with an average jet power of
1 kVA and a processing speed of 5 mmisecond at a
distarce of 5 mm from the abutment surface.

5 CMP group: CMP slurmes were prepared by diluting
commercial S0, shary (BASF) in a 5% weight final
concentration, To provide stability, the suspensions
were ultrasonicated at a pH of 9. H,0, (Sigma
Aldrich, 34.5% to 36.5% purity) was used as an
oxidizer during the CMP experiments to create
an oxide laver on top of the titanium implant,
Abutment samples were polished in the CMP
slurries in the presence of 3 wit9% oxidizer for an
additional 10 minutes. All samples were cleaned in
an ultrasonic bath with acetone, then ethanol, and
then pH-adjusted water for 5 minutes to ensure a
clean surface.

6. Tily, nanocoating group: Tidy, nanocoating was
applied to increase attachment of the additional
nonmetallic coating layer on the titaniom to
enable increasad interactions between the
metallic titanium and ceramic TiO, layer through
the titanium ions. TiC, nanofilm was deposited
using a sol-gel technique.”>'€ TIDS0, was used
as a precursor, and 0.5-M Ti source was dissolved
in 0.50 H,0 (DIW) and 20-M ethanal, mixed
well under continuous stirring, and pH-adjusted
with HNOQ, (0.1 M) at pH = 1.23. The Ti source
underwent a thorough hydrolysis reaction as
provided in the following equation':

THOSO(s) + 2H,0 (ag) €--» 2H+{ag) + 50,-(agh
TiC{OH),is)

The Ti0y~containing transparent solution was ob-
tained as a product of the hydrolysis reaction. The
abutment samples were dipped into the solution with
a dip coater tool (PTL-MMBD1, MTI) to deposit the Tid,
nanofilm.”? The abutments to be coated with the TiD,
sol-gel were lowered into the coating solution and then
withdrawn at a specific pull speed (140 mmdminute)
and distance {100 mm). The samples were dried in air at
200°C for 1 hour by using the fumace integrated in the
dip coating tool. All chemicals used in the experiment
were obtained from Sigma-Aldrich.

After the surface treatments, one sample from the
contral and from each of the five different expenmen-
tal groups were randomly chosen, and their abutment
surfaces were examined under scanning electron mi-
croscopy (SEM; EVO LS 10, Zeiss) with =1,000 mag-
nification. Surface roughness measurements of the
samples were conducted with a profilometer (5)-400,
Mitutoyo). Roughness values (Ra) were measured from

Qyetim at al

Fig 2 implant analog with abutment and coping in an acnylic resin
blodk,

three different sites that were randomly selected on
all abutment surfaces, and the mean roughness values
wiere calculated.

After the surface treatments, abutments were at-
tached to the implant analogs and torqued according
to the directions provided by the manufacturer, Next,
the abutment screw access holes were filled with cotton
pellets and termporary filling matenial (Cawit, 30 ESPE).
Abutment surfaces were scanned with a 3D scanner
(5hining 30}, and the data were computerized. Crowns
were designed with the Exocad Dental CAD program.
A total of 72 copings were fabricated with a 2. 2-mm
nternal diameter loop on the ooclusal surface for attach-
ment to the universal testing machine (Fig 2). To provide
standardization of the fabrication of the metal copings,
laser gntering technology (FroX 300, 3D Systemns) and a
cobalt-chromiurm alloy (5T27255, SINT-TECH) were used.

A dual-curing resin cement (Panavia F 2.0, Kuraray)
was used. The cement was mixed according to the manu-
facturer’s instructions. A thin layer was placed in the
metal copings, and the metal copings were placed on the
abutments with finger pressure, After 10 seconds, excess
cement was removed, and the samples were weighted
for 10 minutes under 5-kg force. After cementation,
samples were stored at 37°C in distilled water for 24
hours and thermocyded between 5°C and 55°C with
30-secand dwell times for 5,000 cycles

Retention values of the samples were measured at 0.5
mmfminute crosshead speed with a universal testing
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Table 1 One-way ANOVA Results for Mean Retention Values

Sum of squares df Mean square F P
Betwaan groups 1886650642 5 377330168 143.291 000
Within groups 173798.561 (=3 2633318
Todtal 2060445.803 M

Table 2  One-way ANOVA Results for Mean Roughness Values

Sum of squares df Mean squarg F I
Between groups 4956 5 0.991 9.425 000"
Within groups 6.941 55 0.105
Total 11,887 il

*Significant vohae (P < 05)

Table 2 Minimum, Maximum, and Mean = 5D Values for Surface Roughness (pm)

Groups No. of spacimaens Minimum M axi i m Mean + 5D
Control 12 0.27 2108 081 =05
sandblasted 12 1.12 182 144 =02
H, 0, etching 12 0.31 1.2 07603
Atmesphenc plasma 12 028 084 061 02
CMP 12 0.31 134 08804
Sol-gel nancooating with Tid, 12 .42 1.38 052 03

machine (MIN-100, Esetron Smart Robotechnalogies).
Roughness and retention values of the samples were
analyzed using one-way analysis of varnance (AMOWVA),
Tukey honest significant difference test, and Tamhane
T2 test. Significance was eveluated at the P« .05 level,

After the tensile test, the abutment surfaces were
examined under a stereomicroscope (5261, Olympus
Optical) at =20 magnification, and images were analyzed
with & software program. The failure mode was scored
as either adhesive (no cement residue on the abutment
surface) or cohesive (cement residue on both the abut-
ment surface and crown inner surface),

RESULTS

The one-way ANOVA results provided in Tables 1 and 2
show that the surface treatments significantly affected
the roughness and the retention values (F < .05).

Roughness Values

The control group showed an average roughness value
of 0.8 £ 0.5 pm. The control group was the only group
with high 50 rates because of the machine processing.
Machining technigues generally produce a surface with

52  The International Journal of Prosthodontics

defects that contain grooves, ridges, and traces of the
tool used for manufacturing. These random surface
charactenstics directly affect the surface roughness and
result in higher deviation compared to controlled surface
treatment methods,

Mean surface roughness values were found to
be highest in the sandblasted group (1.4 £ 0.2 pm)
and lowest in the atmospheric plasma group (0.6 £
0.2 pr) (Table 3 and Fig 3). The surface roughness of the
sandblasted group was found to be significantly higher
than all ather groups (F < .05), For the other groups, no
statistically significant difference was observed in terms
of roughness values (F > .05; Table 4],

SEM

There were distinctive irregularities and deep macro-
cavities on the abutment surface in the sandblasted
group compared to the other groups. There were no
differences in terms of surface morphology between the
contral group and the other groups (Fig 4)

Retention Values
The mean retention values were found o be high-
ast in the sandolasted group (828.5 = 57.0 M) and
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lowest in the TiO, nanocoating group
(3337 £ 45.3 N (Table 5 and Fig 5).
The mean retention value calcu-
lated for the sandblasted group was
significantly higher than the contral
group, as well as the other experi-
mental groups (Fig 6; F < .05). Con-
versely, the mean retention value of
the TIO, nanocoating group was sig-
nificanthy lower compared to all ather
groups except for the control group
[P = 05). Statistical analyses showed
that there was a significant differ-
ence between (7) the atmospheric
plasma and the control groups; (2)
the H,0, and CMP groups; and (3)
the H,0, and the control groups
(P < .05). Among the other groups,
o statistically significant difference
was observed in terms of the mean
retention values (P > 05) (Table &),

Failure Modes

Al of the samples in the sandblasted
group showed cohesive failure (P <
[05; Fig 7a). The control, H,0, etch-
ing, atmaosphenc plasma, CMP. and
Ti; nanocoating groups showed
predominantly adhesive failure (P =
.05; Table 7 and Fig 7k).

DISCUSSION

The present study evaluated the ef-
fect of different treatments applied
to the surface of titanium abutments
on the retention between the abut-
ment and the crown. The study
concluded that the retention values
increased with all surface treatments
excepl for the Ti0, nanocoaling
oroup, which = the only group that
resulted in a different surface film
becauss of the chemical coaling
process.

The phosphate ester group in
Fanavia F 2.0 resin cement (Kuraray)
is supposed to bond directly to the
metal cxides on the surface of the
implant.’ In their studies, Fonseca et
al'? Di Francescantonio et al, 2% and
Ozcan and Valandro?! reported that
Fanavia F 2.0 had the highest bond
strength to a titaniumn surface when
compared to other resin cements,

Qayetirn et al
1.3
1.6
1.4
1.2 -
E 1 fps 092
[
% 08
= a6
0.4
0.2
[i]
Control Sandblasted ﬁ.‘l.rnmq:{'mu CMF Sel gel nana
ﬂhmq mamawrth

Fig 3 Mean £ 5D surface roughness values.

Table 4 Post hoc Evaluation of Surface Roughness Values According to
Tamhane T2 Test

Surface roughnass

F
Sandblasted 022
H,0, etching 1.000
Contral Atmesphenc plasma a8}
CMP 1.000
Sol-gal nanocoating with Ti, 1.000
H,0, etching 000*
Sancblasted AAEer il pre Lt
CMP ooz
Sol-gel nanocoating with Tid, oo~
Atmcsphernic plasma a36
H, 0, atching CMp 999
Sokgel nanocoating with Tit, 934
armospheric plasma M 45
Sokgel nanocoating with Tid, 035
CMP Sol-gel nanocoating with Tio, 1.000

*Sagrificant value (F < 05)

Therefore, in the present study, Panavia F 2.0 resin cement was selected
for all test groups.

The surface area of an alloy can be increased by obtaining a microretentive
topography on the alloy surface through sandblasting, and a stronger bond
is therefore achieved between the alloy and the cement.2 In the present
study, sandblasting resulted in significant increases in the surface roughness
and retention values compared 1o the other groups (P < 05). These results
are in agreement with the lterature,?* % indicating that increased surface
roughness provides more pronounced mechanical bonding between the
abutment and the cement and is thus effective in increasing retention.

It is knewn that an H,0, etching treatment increases the bend strength
by forming oxidation on the titanium surface *® Nagassa et a7 and Daw et
al*® apglied H,0, solutions at 30% concentrations to titanium disc surfaces
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Fig4 Scanning electron microsoopy images {x1,000 magnification), @f Control. (b} Sandalasted. i) H,Cy etching, i}t Atmasphernic plasma
fiaj CMP i) Sol-gel nanocoatng with Tic,,

Tabhle 5 Minimum, Maximum, and Mean = 5D Retention Values (M) for each Group

Groups No. of specimens Minimum Maximum Mean + 50
Control 12 w79 4BE 9 3E26x 484
Sandblasted 12 7402 8956 82851 57.0
H,0, stching 12 4123 5728 490.7 = 48.2
Almiospheric plasma 12 3823 5405 46052 543
CMP 12 3409 4934 4108 = 53.7
Sol-gel nanocoating with Tio, 12 24759 36,1 33372453

concentration increased compared

ter the control group, with 30% H,0,

ﬁi Bpis etching increasing the bond strength

8 0 more than the 10% H,0, concen-

2 50 4507 tration. |n addition, Yoshida et ;_:I“'

= _ﬂ‘; 3816 2337 rE;rfr}en_:i that 34.5% H,0, etching

picie I l on titanium surfaces for different pe-

203 riods increased the bond strength. In

- — P e o i A

coel Sy M ’:.’,':.’."‘n&“;“; faces for 30 minutes, and the H,0,

etching group showed the highest

Fig5 Mean = 5D retention values.

for different periods of time and reported that the surface roughness values
increased as the time increased, Elaka and Swain®? applied 10% and 30%
H,0, o titanium surfaces for different periods of time and stated that, for
these concentrations, the roughness values showed no significant differ-
ence from those of the control group; however, the bond strength at each

54 The International Journal of Frosthodontics

retention value after the sandblasted
group.

Duske et al' reported that atmo-
spheric plasma treatment is an ef-
ficient surface modification method
that can change physicochemical
praperties, including hydrophobic-
ity, and can develop the surface
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properties of the material; thus, it
can be used for surface modifica-
tions of implant abutments, Seker at
2l reported that atmospheric plas-
ma treatrnent applied on a tanium
disc surface increased roughness val-
ues significantly when compared 1o
a control group; although the bond
strength also increased, it was not
significant. El-Helbawy et aP? found
that the surface roughness values
of a group in which oxygen plasma
treatment was applied to titanium
abutment surfaces were similar to
the control group. The authors also
reported that oxygen plasma treat-
ment significantly increased the
retention between the abutment
and crown compared to the control
group. According to the present
study, atrmosphernic plasma treatment
significantly increased the retention
value between the abutment and
the crown compared to the control
group (F < 05).

In the present study, there was
no significant difference between
the surface roughness values of the
atmospheric plasma, H,0, etching,
and control groups (F = .05), How-
ever, the retention values of the
atmospheric plasma and H,Q, etch-
ing groups were significantly higher
than the control group (F < .05).
Despite the low surface rough-
ness, the present authors believe
that the cement wsed provides a
strong chemical bond when cou-
pled with the surface treatments
implemented on bare titanium and
has an effect on increasing the re-
tention value.

Similar to the present results,
Kamijo el al®® stated that when
the titanium surface 5 immersed in
H,0,, oxidation occurs on the sur-
face, increasing the bond strength
to the resin, Foest et al** indicated
that plasmna alters the surface energy
and chemistry as a result of formation
of high-concentration reactive spe-
cies (O,). They akso reported that the
surface-cleaning property of the
plasma provided chemical bonding
of the cement to the titanium surface.

Oryetim et al
Fig & Correlation
betwesn retention et Sanpplutd
arvd roughness, BCO -
= 00
5 &g H,0, #ichirg -
E 500 T -
E 460 | Atmosphenic: [
f a0 plasma Conrpl gy gl nanooating
é 00
104
g - : [ '
0s (1 ne 1.3 1.5
Surface roughress ()

Table & Post hoc Evaluation of Retention Walues (N) According to Tukey

Honest Significant Difference Test

F
Sandblasted 000
H,Q, etching Logr
Conirol Atmosphenic plasma ooz
CMP 758
Sol-gel nanocoating with Tio, 184
H,0, etching 000
Sorcthlasted Armesphenic plasma 000
CMP 00
Sol-gel nanocoating with Tid, J000=
Ammosphenc plasma ]
H, 0, atching CMF J004=
Sol-gel nanccoating with Tid, oo
atrmosphaeric plasma M =
Solgel nanocoating with Til, 00
CMP Sol-gel nanocoating with Tid, 006"

“Sgraficeant value (F < 05)

CHP treatment s used to increass the corrosion resistance and biocompat-
ibility*® of dental implant material.? It has been reported that during ChP
treatment, when the top fikm surface of the titanium is exposed to chemi-
cals n the polishing slurry (containing submicron particles and corrosives),
a chemically altered top oxide film with a protective nature is formed 538
Studies on CMFP have generally focused on evaluating the effect of CMPon
dental implant ossecintegration. In the literature, no study has been found
that evaluates the effect of CWMP on retention between the abutment and

the crown,

In the present study, ChP on the abutment surface was found to increase
the retention value between the abutment and the crown, but this was
not significant when compared to the control group (P = .05), However,
since CMP treatment produces chemical and mechanical actions simultane-
ously, this dual effect can be further tuned 1o obtain the desired surface
charactenstic, including more pronounced roughness. Itis also possible to

“olume 36, Number 1, 2023
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Table 7 Failure Mades in Each Group

H. O,
Control  Sandblasted e‘l:-:i'llng

Fig 7 ) Cohesive and (b}
achesive  failure  between
abutment and cement.

Atmospheric Sol-gel nancooating

Failure mode plasma CMP with TiCy, Total
) Ha. 7 0 7 9 7 [ Er)
Adhasive
Yo 58.3 0 583 75 58.3 58.3 514
1
Cohashve Ha. 5 2 3 3 5 5 35
Yo 417 100 41.7 25 41.7 417 4865

obtain a range of roughness values by using different
abrasive particles andior pad materials.? In other words,
ChP is a combination of the mechanical action that is
sirnilar to the sandblasting process and the chemical
action that is similar 1o the H,0, etching. Therefore, the
nature of CWMP treatment allows for tuning abilities that
qo beyond the simple approach used for the experi-
ment in this study. In addition, higher roughness and
retention values can be obtained by more aggressive
abrasive particles/pad materials, as well as by increas-
ing the concentration of H,0; a5 an cxidizer. Further
studies should therefore be conducted.

Ti0,; nanocoating with sol-gel can be used to form
thin metal oxides on titanium surfaces.”? It &5 reportad
that oxide coatings can be used to increase adhesion
between dental ceramics and metal infrastructures, '
Advincula et af? and Krzak-Ros et aP® reported that TiO,
nanocoating with sol-gel on a titanium surface increased
the surface roughness. Bienias et al' reported that 5i0,
and 5i0,-TiQ, coatings using the sol-gel method are
simple and effective treatments that can be applied in
the clinic toincrease the bond strength between titanium
and parcelzin. In the present study, the TiO, sol-gel

The International Journal of Prosthodontics

nanocoating resulted in the lowest retention value, al-
though the surface roughness value was higher than the
cortrol group (P = .05).

There are studies in the iterature indicating that, af-
ter various surface treatments and desgite high surface
roughness values, bond strength was low. 4 Lim et
al? and Darvell et a1*? reported that surface roughness
rmay increase the stress between the metal and cerment,
cause woids between the metal and cement, and prevent
complete wetting.

The adhesion of cement to the surface depands on
micromechanical adhesion and physicochemical bond-
ing *? It has also been reported that the roughness of
the titanium surface provides mechanical bonding with
resin cement and is an important factor that affects the
bond strength, 9 However, based on the data obtained
from the present study, the authors believe that the
increase in the retention values between the abutment
surface and the crown is not only dug to the roughness
values and micromechanical bonding, but ako due to
chermical bonding, which also plays an important role,

The present authors also believe that new studies in
which cements of different properties (eg, temporary
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cament, implant cement) and different superstructure
materials (eq, precicus metals, nonprecious metaks, Zirco-
nium) are used together with sandblasting, H,0, etching,
atmospheric plasma, CMP, and TiQ, sol-gel nanocoating
surface treatments applied on abutments to evaluate
surface roughness and retention values will contribute
to the literature, Further studies are needed to evaluate
the effect on retention of different treatments applied
to inner crown surfaces.

CONCLUSIONS

Within the limitations of this study, the sandblasted
group showed the highest surface roughness and reten-
tion value. The H,0, etching group showed the highest
retention value after the sandblasted group. The atmo-
spheric plasma treatment provided a significantly higher
retention value than the contrel group. In the CMF,
Tid, nanocoating, and control groups, no significant
difference was observed in the mean retention values,
but the TiD, nanocoating group showed the lowest
retention value. According to the results of this study,
the authors believe that atmospheric and H,0, etching
treatments arz effective methods to increase the reten-
tion of mplant-supported fived prostheses.
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Literature Abstract

Effact of Locally Applied Simvastatin on Clinical Attachment Level and Alvealar Bone in Periodontal Maintenance Patients: &
Randomized Clinical Trial

The purpase of this double-blindad, randomized, controlled trial was to cetermine if local apphcation of simvastatin (SIM) combined with
minimally irvesive papilla reflection and root planing (PRARF) wes effective in improving dinical attachment level (CAL), reduding probing
depth (FD), and increasing interpramimal bone height (IBH) in persistent 5- 10 S-mm perodontal packets in patients receiving periodontal
maintenance theragy (FMT), A total of 50 patients with Stage (I, Grade B periodontitis presenting with a &- to 3-mm interproximal PD with
a history of bleeding on probung (BOF) ware included in the study. Expenimental [FR/RP + SiMimathylceilulose [MCLE n o= 27) and control
(PR/RP + MCL: ni = 23} therapies were randomly assigned, Root surfaces were accessed via reflection of the interproximal pagilize, followed
by RF asssted with endoscooe evaluation, acid etching, and SWMCL or MCL application. CAL, PD, BOR presence of plague, and IBH
{using standardized vertical bitewing radiographs] were evaluated at baseling and 12 months. Measurements were compared by group and
tma using chisquarg, Wikcoxon rank-sum, and 1 tests. Both PRAP & SBAMCL and PRFF & MCL, respactively, resulted In improvernants in
clinical outcomes (CAL:-19 = 0.3 mm, P < 0001; and 1.0 03 mm, P< 003 PO 2.3 mm £ 0.3, P< 0001, and -1 3mm £ 0.3, P =
J0001; BOP: <58.7% and =41,7%, P< 05) and stable IBH (=0.2 £ 012, =0.4 £ 02, P = 21} from baseling 1o 12 months posttreatmant,
FRAP + SIMMCL showed more imprevement in CAL P = 03), PD (P = 0.007), and BOP (P = .047). The addition of SIMMCL to PREF
Irrproved CAL, FD, and BOP compared 1o PRRP alons in periodontal maintenance patients,

Killzen AC, Krell LE, Bertels M, ot al. J Peiodantol 2022:83(1):1682-1690. References: 21.

Reprints: A Klleer, abifeer@umn ecy —Seven Sadoasky, USA

Literatue Abstract

Prospectiva Clinical Multicenter Study Evaluating the S-Year Performance of Zirconia Implants in Single-Tooth Gaps

In recent years, ceramic implants made of zirconia have secured a niche pesition next to established titanium implants, due partly to new
scientific findings and positive dinical experience with the handing of cerarmic implants. The aim of this study was to assess the dinical

end radicgraphic data for monotype ceramic implants that had remained in place for 60 months under masticatory loading. In 2011, this
prospactive dinical study induded patients with a single-tooth gap in the maxlla and mandible. Monotype ceramic imalants (Straumann)
were used according to a standard protocol. Provisienal prostheses were placed after 3 months, followed by firal prostheses 3 months later,
Fatients were invited for 2 62-month follose-up, Implant suvival was analbyeed from lifetime data Success rates and crestal Bone levels weee
evaluated from implant placement to €, 12, 36, and 60 months after surgery. From the initial 44 patients recruited, 36 were available for
arlysis at the B0-month folow.up. With one implant ks before the f-month follow-up, the sunvival rate after 60 months was 97 7%, and
the mean sunival time was 58,7 months, Skdy months after implant placement, the success rate was 97.2% (95% CI B4.6% to > 99.9%),
Mean bone koss after 60 manths was 0,93 (+ 0.59) mm. After 60 months, monotype ceramic implants made of zirconia achieved success
ard survival rates comparable to those reparted for titaroum implants in select patient populations, Ceramic implants can be used as an
alternative 1o titanium implants at the request of patients and if spedifically indcated, for ecarmple, due to titasum intoleranoe

Gahlart M, Kniha H, Laval 5, Gellrich NC, Bormann KH, int ) Ovad Masiifefac Implants 2022;37:804-811, References: 20, Reprints: M. Ganlert, lngﬂ
eralchirungie-tl de —Steven Sadowaky LSA
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Evaluation of The Fracture
Resistance and Failure

Types of Different CAD-CAM
Ceramic Crowns Supported by
Angled Titanium Abutments

Purpose: To evaluate the fatigue resistance of computer-
aided design and computeraided manufacturing (CAD-CAM)
single-ceramic crowns which were applied on angled implant
abutments after thermomechanical aging.

Materials and Methods: Titanium abutments (N = 72, MODE
Medical Dental Implant, Turkey) with three different angles

(0°, 15°, and 25°) were restored using different materials
(monolithic zirconia [Zir], lithium silicate ceramic reinforced

by zirconia [VS], and hybrid ceramic [VE]). Crowns in the
maxillary first premolar form were cemented to abutments
using resin cement (Panavia 2.0 Introkit). Dynamic loading
and thermomechanical aging were applied to the specimens
(120,000 cycles, 49 N, 5-55°C). Fracture resistance values
were measured in the universal test machine and fracture
types were determined. Two-way ANOVA and Tukey test were
used for statistical analysis (Jamovi version 2.3.5).

Results: Both the abutment angle and the type of material
had a significant effect on fracture resistance (F = 3.295,

p < 0.05). The highest fracture resistance was obtained in
Group 0°-Zir, and the lowest fracture resistance was obtained
in Group 15°-VE. Fracture resistance showed significant
differences between Group 0° and Group 15° for the Zir and
VE materials, and between Group 0° and Group 25° for VS (p
< 0.05); no statistical significance was determined between
the other groups (p>0.05). When failure types were evaluated,
they were seen to be full or partial crown fractures, and
abutment deformation was found in some samples.

Conclusions: Monolithic crowns may be preferred on angled
abutments. The fracture resistance of CAD-CAM materials
decreases as the angle of abutments increases. Monolithic
zirconia has higher fracture resistance than other materials.

Keywords angled abutments, CAD-CAM blocks, chewing
simulator, fracture resistance, zirconia
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Abstract

Purpose: To evaluate the fatigue resistance of computer-aided design and computer-
aided manufacturing (CAD-CAM) single-ceramic crowns which were applied on
angled implant abutments after thermomechanical aging.

Materials and Methods: Titanium abutments (N = 72, MODE Medical Dental
Implant, Turkey) with three different angles (0°, 15°, and 25°) were restored using
different materials (monolithic zirconia [Zir], lithium silicate ceramic reinforced by
zirconia [VS], and hybrid ceramic [VE]). Crowns in the maxillary first premolar form
were cemented to abutments using resin cement (Panavia 2.0 Introkit). Dynamic load-
ing and thermomechanical aging were applied to the specimens (120,000 cycles, 49 N,
5-55°C). Fracture resistance values were measured in the universal test machine and
fracture types were determined. Two-way ANOVA and Tukey test were used for
statistical analysis (Jamovi version 2.3.5).

Results: Both the abutment angle and the type of material had a significant effect on
fracture resistance (F = 3.295, p < 0.05). The highest fracture resistance was obtained
in Group 0°-Zir, and the lowest fracture resistance was obtained in Group 15°-VE. Frac-
ture resistance showed significant differences between Group 0° and Group 15° for the
Zir and VE materials, and between Group 0° and Group 25° for VS (p < 0.05); no sta-
tistical significance was determined between the other groups (p>0.05). When failure
types were evaluated, they were seen to be full or partial crown fractures, and abutment
deformation was found in some samples.

Conclusions: Monolithic crowns may be preferred on angled abutments. The frac-
ture resistance of CAD-CAM materials decreases as the angle of abutments increases.
Monolithic zirconia has higher fracture resistance than other materials.

KEYWORDS
angled abutments, CAD-CAM blocks, chewing simulator, fracture resistance, zirconia

Treatment with implant-supported crowns is used to replace
missing teeth without grinding down healthy adjacent teeth.'
Clinically, anatomical structures and resorption occurring
on alveolar bone due to tooth loss may cause some limi-
tations. The premaxilla loses 25% of its width in the first
year after tooth extraction and 40-60% in the first 3 years.”
Furthermore, it may cause difficulties in implant placement
depending on the anatomy following a fracture which may
occur in the compact bone in the vestibule following tooth
extraction.” Abutments with different angles have been devel-

oped for implant-supported rehabilitations to be able to obtain
optimum mechanical, aesthetic, and biological results in the
maxillary and mandibular anterior zone.’

The anterior maxilla may require the use of angled
abutments during implant restoration due to its morphol-
ogy. The clinical success of angled abutments is generally
satisfactory.4 However, in ceramic-metal systems, which are
used as a superstructure restoration, the unnatural look of
a metal infrastructure causes aesthetic problems.’ Implant-
supported single-tooth restorations are directly visually

J. Prosthodont. 2022;1-8.
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compared to adjacent natural teeth, especially in patients with
a gummy smile and high lip line. As optimum implant posi-
tioning and superstructure design are necessary to imitate the
natural look of a tooth and to obtain optimum aesthetics,
titanium abutments can be restored with ceramics.

Computer-aided design (CAD) and computer-aided manu-
facturing (CAM) technology has recently started to be used
in the standardized manufacturing of monolithic crowns.
Zirconia is used as a strong alternative to metal restora-
tions due to its superior aesthetic characteristics, and
mechanical characteristics, such as high fracture resis-
tance and flexural strength.” An in vitro study by Beuer
et al showed that anatomically contoured zirconia has
higher fracture resistance than traditionally veneered zirconia
crowns.®

Zirconia-reinforced lithium silicate ceramics, such as Vita
Suprinity (VS), have been introduced for dental applications.
According to the manufacturer, this new glass ceramic mate-
rial combines the beneficial physical properties of zirconia
(ZrO,) and the aesthetic characteristics of traditional glass
ceramic.”

Vita Enamic (VE), which is a hybrid ceramic formed by
combining ceramic and composite, has advantages, such as a
low level of fragility, perfect machinability features, and lat-
eral stability.'? It has high resistance due to smaller silicate
crystal particles and homogeneous structure. Furthermore,
the dense glass matrix in its content renders it aesthetically
pleasing.!! These materials, which are used monolithically,
can be used reliably in posterior restorations and in patients
with high occlusal loads, and in conditions where interoc-
clusal distance is not sufficient, due to its high bending
strength.'?

Abutment angulation is a mechanical variable that can
affect the internal and external structure of bone tissues.'?
It has been reported that as the angle of the abutment
material increases, the micro tension increases significantly.
In this case, the preferred superstructure material becomes
essential.'* However, there is inadequate information about
angled abutment on the fracture resistance of monolithic
restorations.

The purpose of this study was to examine fracture resis-
tance and fracture types of monolithic full ceramic blocks
restored on implant abutments at different angles, through
evaluation of dynamic loading in a chewing simulator, and
thermocycling aging in vitro. The null hypothesis of the
study was that the fracture resistance of different restoration
materials would not be affected by the angle of an implant
abutment.

Your smile. Our specialty

MATERIALS AND METHODS

A total of 72 titanium implant abutments (Grade 4), each
with 3.5 mm diameter and 1 mm gingival height (MODE
Medical Dental Implant, Turkey), were divided into three
groups based on their angles: Group 0°: 0 degrees, Group 15°:
15 degrees, and Group 25°: 25 degrees.

56 | MIA SCIENCE

Implant analogs of 4 mm diameter and 14 mm length were
embedded in an auto-polymerized acrylic resin block (Inte-
gra, Bg-Dental, Turkey). The abutments were attached to the
resin-embedded analogs with a torque wrench (10 N). The
specimens embedded vertically into the resin 1 mm apical
to the abutment-analog junction were torqued with a force
of 25 N/cm in line with the manufacturer’s recommenda-
tion. The same tightening torque was repeated 10 min later
to prevent preloading loss. '

A sample was taken from each group and embedded in
the upper right premolar position in a phantom jaw using
condensation-type silicone (Zeta Plus, Zhermack, Italy). The
samples, in which the screw sockets were filled with wax,
were scanned using a lab CAD system (dwos 7 series Den-
tal Wings, Straumann Group Band, Basel, Switzerland),
which can perform a three-axis precision scan by applying
a scanning spray (Whitepeaks CALIDIA, Germany), and the
data were recorded. Three-dimensional data of the abutment
scanned in a computer were obtained, and a maxillary pre-
molar crown was designed onto it (Fig 1). The characteristics
of the monolithic full crowns, which were applied to the
abutments, are shown in Table 1.

The crowns were digitally designed with a 70 um cement
space and were manufactured with a CAD-CAM device
(Yenamak D30, Istanbul, Turkey) for production. Sintering
of monolithic zirconia samples, crystallization of precrys-
talized zirconium-reinforced lithium silicate samples, and
then mechanical polishing were completed following the
instructions of the manufacturers (Table 1).

The passive adaptation of all the crowns that were manu-
factured on the abutments without any rotational movement
and the existence of any marginal opening or fracture were
checked by stereomicroscope (Zeiss, Germany).

All the abutments were air abraded for 10 s at a 15 mm
distance under 2 bar pressure with 110 um Al,O5. The
abutments were cleaned with ethanol (96%) for 10 min
in an ultrasonic bath (Euronda Ultrasonic Energy, Vicenza,
Italy).'® The surface was applied with oil-free air after the
application for 30 s of silane (UltraDent Products GmbH,
Cologne, Germany) and alloy primer (Alloy primer Panavia
2.0 Introkit, Kuraray Noritake Dental Inc., Japan). Screw
access openings were restored with Teflon tape and flowable
composite resin (Filtek Ultimate; 3M ESPE, St. Paul, MN,
USA).

The internal surface of the manufactured crowns was
roughened using 9.5% hydrofluoric acid (UltraDent Products
GmbH) for 30 s.!” Panavia 2.0 Introkit (Kuraray Noritake
Dental Inc.) was used for cementation, and the crowns were
cemented with finger pressure.'® The excess cement was
cleaned, and a calibrated polymerizing machine with LED
light (Elipar™ S 10, 3M ESPE™, St. Paul, MN, USA) was
applied for 30 s on each of the labial and palatal surfaces of
the crowns, and polymerization was completed.

All the samples were kept in distilled water at 37°C for
3 days before thermomechanical aging.'” Mechanical loading
and thermal cycling (5-55°C) were applied to all the sam-
ples in a chewing simulator with 49 N force, at 120,000
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FIGURE 1 Digital design of the models.

TABLE 1 CAD-CAM materials used in this study

Material and

code Manufacturer Composition Sintering and crystallization process
Zirconia (Zir) AmannGirrBach Zirconium oxide Heating rate Sintering Cooling rate Sintering
Koblach, Austria (ZirOy) (°C/min) heat
10°C 120 min 10 1550°C
Vita Suprinity Vita, Zahnfabrik, Bad Zirconia-reinforced TI(°C) S (dk) T (°C/min) T2 (°C) H (min)
(VS) Sickingen, Germany lithium silicate 400° 8 min 55°C 845 3

Presintered lithium
disilicate and
phosphate (LSP)
glass-ceramic and
10 wt% of
zirconia particles
with an average
crystal size of

0.5 um
Vita Enamic Vita, Zahnfabrik, Bad Resin-infiltrated
(VE) Sidckingen, Germany ceramic hybrid

After scratching, VE samples were polished under water cooling by smoothing the
notches on the edge with a porcelain bur and ready for surface conditioning.

Abbreviations: H, holding time; S, time at the initial temperature; T, temperature rate increase; T1, initial chamber temperature; T2, crystallization temperature.

cycles (250,000 chewing cycles in a chewing simulator cor-
respond to approximately 1 year of clinical use), 1.6 Hz, and
0.3 mm horizontal axis. The buccal tubercules of the lower
right first premolar teeth with similar premolar weight and

morphological appearance and with no decay or fracture of
the material integrity, which were extracted within the last
3 months for periodontal, orthodontic, or prosthetic reasons
at the antagonist ends, were placed in a manner to touch the
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TABLE 2  Comparison of fracture strengths (N) of CAD-CAM materials restored on abutments with different angles
Groups
Group 0° Group 15° Group 25°
Materials (Mean + SD) (Mean + SD) (Mean + SD) p
Monolithic Zirconia 2013.62 + 572.86*P 1094.64 + 111.2144 1062.41 + 198.53AB.0 0.003* F =20.152
Vita Enamic 619.60 + 195.80ABa 380.48 + 94,9284 498.24 + 74.87AC 0.028* p <0001
Vita Suprinity 1496.76 + 684.3652 946.81 + 246.004B 660.12 + 145.558:C2 0.021*
P 0.001* 0.001* 0.001*
Interaction F=33.136 p < 0.001* F=3.295
Groups*Materials p=0.019%

Note: Tukey test was used. The same capital letters indicate a difference in columns, and the lower case letters indicate a difference in rows.

mean + SD (standard deviation).
*Statistical significance, p < 0.05.

central fossa of the manufactured crown. All the samples
were photographed using a digital camera during artificial
aging for the examination of any failure that may occur in
the aging process. Video recordings of these tests were made
with an integrated video camera that allows replay of the
test.!> Following dynamic loading, the samples were checked
by stereomicroscope (Zeiss Stemi DV4, Germany) with x1.5
magnification to examine any fractures, cracking, or mobility
on the superstructure.

A fracture strength test was applied to the samples remain-
ing intact following the dynamic loading and thermal aging
processes. Using a Universal Tester (Lloyd LRX, Lloyd
Instruments Ltd., Hampshire, UK), compression force was
applied at the same determined points of the samples using
the stainless steel end of 3 mm at 0.5 mm/min head speed.
A compression-type force was applied to the samples, which
were placed in the tester until the first fracture or failure.
The fractured samples were examined under a stereomi-
croscope (Zeiss Stemi D4), and scoring was performed as
follows: Score 1, Only crown fracture; Score 2, Partial crown
fracture; Score 3, Crown fracture, presence of restoration
on the abutment as a thin layer; Score 4, Screw fracture
accompanying crown fracture; Score 5, Abutment defor-
mation accompanying crown fracture; and Score 6, Screw
deformation accompanying crown fracture. %>

STATISTICAL ANALYSIS

The effect size was calculated using G Power 3.0.10 program
(University Kiel, Germany), based on the average fracture
resistance as reported by Donmez et al, and Cohen’s d of
3.154 was accepted as sufficient for significance.”! It was cal-
culated that at least 27 samples were required, three for each
study group, with a 0.05 type 1 error and 99% power. The
two-way ANOVA test was applied to evaluate the interaction
between the type of material and the abutment angle groups
on the fracture resistance. The Tukey test was applied to
evaluate the differences associated with the significant inter-
actions of “type of material” and “the groups with different
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abutment angles.” In all statistical analyses, the significance
level (p-value) was set at 0.05.

RESULTS

No complications, such as screw loosening, or screw or
crown fracture, were observed in any of the samples. The
survival rate following the aging procedures applied to the
samples was 100%. The mean fracture resistance values
and standard deviations (SDs) of the groups are listed in
Table 2. The highest mean fracture resistance value was
2013.62 + 572.86 N for Group 0°-Zir, followed by Group
0°-VS and Group 25°-Zir, respectively. The lowest resistance
value (380.48 + 94.92 N) was observed in Group 15°-VE.
For Group 0°, the fracture resistance obtained using VE was
significantly lower than with monolithic zirconia (p < 0.05)
and VS (p < 0.05). The fracture resistance in the VE group
was significantly lower than the fracture resistance caused by
monolithic zirconia (p = 0.014).

The results of the two-way ANOVA analysis revealed
that fracture resistance was significantly different among
the groups (F = 3.295, p = 0.019*). The post-hoc analy-
sis showed significant differences between the material pairs
(p < 0.05). The type of material was determined to sig-
nificantly impact the differences in the fracture resistance
according to the different abutment angles used in the study
(Figs 2 and 3). Statistical analysis showed that the effect of
implant angle on fracture resistance was statistically signif-
icant (p < 0.05). There was a significant joint interaction
between these two independent variables on fracture resis-
tance (p = 0.019, p < 0.05). The type of material and
the degree of abutment angle were determined to each be
significantly associated with fracture resistance (p < 0.05).

FRACTURE ANALYSIS

The distribution of the fracture types of the samples is
shown in Table 3. The crown was completely fractured and
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TABLE 3  Abutment angles of fracture types and their distribution according to restoration materials

Group 0° Group 15° Group 25°

Zir VE VS Zir VE VS Zir VE VS
Score 1 50% (4) 12.5% (1) 75% (6) 25% (1) - 37.5% (3) 37.5% (3) 50% (4) -
Score 2 12.5% (1) 87.5% (1) - 75% (1) 100% (8) - 50% (4) 50% (4) 62.5% (5)
Score 3 - - 12.5% (1) - - 50% (4) - - 37.5% (3)
Score 4 - - - - - - - - -
Score 5 37.5% (3) - 12.5% (1) - - 12.5% (1) 12.5 (1) - -
Score 6 - - - - - - - - -

Abbreviations: VE, vita enamic; VS, vita suprinity; Zir, zirconia.
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FIGURE 2 Representation of fracture resistance according to the
type of materials for each group based on the abutment angles.

separated from the abutment (Score 1) in 22 samples, and a
partial crown fracture was observed in 24 samples (Score 2)
according to the data obtained without considering material
differences.

Only crown fracture (Score 1) (Fig 4a) and partial crown
fracture (Score 2) (Fig 4b,c) were observed in most of the
samples of Zir material. Abutment deformation with crown
fracture was observed in Zir samples of Group 0° (Score 5,
Fig 4c). The palatal cusp remained cemented to the abutment
in most of the samples in which partial crown fracture was
observed.

The restoration material remained on the abutment as a
thin layer following fracture in the samples of VS material
(Score 3) (Fig 4d), and this form of fracture was not observed
in any of the samples of Zir and VE materials.

Only crown fracture (Score 1) and partial crown fracture
(Score 2) were observed in the VE material. Crown frac-
ture only was observed in five samples, and the partial crown
fracture was observed in the other samples. Screw fracture
or screw deformation was not seen in any of the samples
(Score 6).
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FIGURE 3 Representation of fracture resistance according to the
groups based on the abutment angles for each material.

Deformation of the abutment was observed to be accom-
panied by a crown fracture in four samples of Group 0°
(Score 5) (Fig 4e). Deformation on abutment was observed
in one sample each in Group 15° and Group 25° (Fig 4f).
In the samples of Group 0° in which only crown fracture
was observed (Score 1), abutment deformation with crown
fracture was observed in three of the 18 samples (Score 5)
(Fig 4e) and abutment deformation was observed in one
sample in the 15° and 25° groups (Fig 4f).

DISCUSSION

A nonideal implant position in the anterior maxilla with
resorbed alveolar bone may require the use of an angled
abutment to meet aesthetic criteria.”> Sailer et al determined
that the most appropriate treatment for implants that are
not placed in the appropriate position is to use an angled
abutment.”” In implant-supported rehabilitation, the restora-
tion material and aesthetics should be well evaluated as well
as implant abutments during prosthetic treatment planning.>’

Recent advances in CAD-CAM technology have
shown promising results to be able to meet optical and
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(d)

FIGURE 4 (a) Group 0™-only crown fracture of Zir group (Score 1). (b) Group 25°-Partial fracture in the crown of VE group (Score 2). (¢) The buccal
cusp remaining as cemented on the abutment after fracture is mostly palatinal cusp (Score 3). (d) The crown has fractured; however, a restoration material is
present as a thin layer on the abutment (Score 4) (*). (e,f) Images of the samples in which abutment deformation is formed as accompanied by crown fracture

(Score 5) (1).

biomechanical expectations in implant-supported restora-
tions. It has been noted that all-ceramic crowns used in the
anterior region have comparable survival rates to those of
ceramic-metal systems.”>>* In addition, porcelain fracture
is among the several common failure modes impacting full
ceramic crowns. Porcelain has high pressure and low ten-
sile force like many fragile materials.>> Therefore, copings
should be designed in a manner to minimize the tensile force
of veneer porcelain for crowns.’® Thus, modern monolithic
blocks were preferred in the current study.

The forces upon which the restoration is based can be
transmitted to other parts of the implant restoration, creating
greater stress distribution around the cervical region of the
abutment and the abutment-implant connection. As the angle
of the abutment increased, the micro tension increased sig-
nificantly. In this case, the preferred superstructure material
becomes critical.'?

In this study, the highest fracture resistance was obtained
with zirconia crowns supported by straight abutments. In a
similar study, Ellakwa et al researched the effect of titanium
abutments at different angles on the fracture resistance of
zirconium oxide crowns.” It was reported that fracture resis-
tance decreased significantly when angled abutments were
used. As the abutment angulation increases, more stress is
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generated in the superstructure and failure will be through the
crown material. It was concluded that preangled abutments
can produce different stress distributions compared to straight
abutments.

There are known to be clear differences between the frac-
ture resistance of materials with different compositions. In
a study conducted by de Kok et al, the mechanical stress
of implant-supported posterior crowns was measured.”’
Implant-supported monolithic ceramic crowns showed higher
fracture resistance than composite resin crowns in that study.
Due to the anatomic contour zirconia properties, the risk of
failure can be expected to be limited.

Furtado de Mendonca et al stated that as monolithic crowns
have a high fracture and flexural strength, they can be used in
the posterior region.”* Similar to this study, monolithic zirco-
nia showed higher fracture resistance than hybrid materials.
The mechanical properties of composite resins are adversely
affected when they absorb fluids in the oral cavity.”® As
a result of this, monolithic ceramic restorations performed
better than composites.

Cement selection is extremely important for both full
ceramic crowns and abutments. Adhesive resin cement
is recommended to increase fracture resistance in sil-
ica and polymer infiltrate ceramics in implant-supported
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restorations.”” When using resin cement, including acidic
phosphate monomer (10-MDP) increases the bond strength of
the cationic surface of zirconia.’’ Therefore, a resin includ-
ing 10-MDP for cementation purposes, was preferred in the
present study.

The mechanical performance of dental ceramics changes
when they are exposed to different temperatures and forces.
Although different procedures have been applied in studies
in the literature, it has been observed that when the number
of cycles exceeds 1 x 10°, the fracture resistance signifi-
cantly decreases.'* The 120,000 revs. applied in this study
correspond to a duration of 6 months,® and no complica-
tions, such as a fracture or screw loosening, were observed
after thermomechanical loading. However, it has been stated
that the dynamic loading process (fatigue) decreased fracture
resistance regardless of the number of revolutions.'*

Steatite antagonists are used to provide standardization in
chewing simulators. Shortall et al stated that steatite samples
were more solid than enamel, and, therefore, there is no alter-
native simulation material available to replace enamel.’! In
contrast, Kunzelmann et al stated that an enamel tissue pol-
ished for standardization, from which residue is cleaned, may
provide more realistic abrasion data.> In the current study,
the natural tooth was used as a counter antagonist to obtain
the most realistic simulation.

Fracture pattern and fracture line are as important as
achieving the desired fracture resistance values for restora-
tions on implants. Fracture resistance results and fracture
patterns should be evaluated together. In this study, most frac-
tures extending from mesial to distal or mesial to oral cavity
were observed in the groups other than in the VS group. In
other words, fracture patterns are also important besides the
fracture resistance of the restorations. No screw or abutment
fracture or any deformation in the implant-abutment connec-
tion zone was observed. Thus, it is not surprising that the
thermal cycle and dynamic loading procedure did not cause a
catastrophic effect.

Considering the survival rates of implant abutments and
restorations, the thermomechanical aging process can be
accepted as a limitation of this study. Therefore, longer aging
protocols can be recommended. Based on the data obtained
from the present study, it can be said that using mono-
lithic ceramics as implant superstructures may be promising.
Ceramic blocks may be used with angled abutments in the
anterior region within the borders of the smile line where the
outlet profile causes aesthetic problems. However, the mate-
rial choice should be decided by evaluating the habits of the
patient and the presence of bruxism, and the optical charac-
teristics of the materials. Therefore, there is a need for further
clinical studies.

CONCLUSIONS

Within the limitations of the current study, it can be con-
cluded that the fracture resistance of monolithic crowns,
which include zirconium, is higher than that of hybrid mate-

ACP

rials. As the abutment angle increases, the fracture resistance
of the restoration decreases. The superstructure material is
especially important when using an angled abutment.
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Titanyum dental implant abutment ylzeylerine uygulanan
farkli ylzey islemlerinin, yUzey islanabilirligine etkisinin
degerlendiriimesi amaclanmaktadir. Uygulanan ylzey
islemlerine gére 60 adet abutment bes gruba ayrildi: Grup
1: Kontrol grubu; Grup 2: Kumlama islemi uygulanan grup;
Grup 3: Hidrojen peroksit uygulanan grup; Grup 4: Kimyasal
mekanik cilalama islemi uygulanan grup; Grup 5: Sol-jel
yontemiyle titanyum dioksit nana kaplama islemi uygulanan
grup. Yuzey islemleri uygulamalarindan sonra abutment
yUzeylerinin 1sik mikroskobu ile analizi ve temas agisi lgim
cihazi ile temas acisi dlgtimleri yapildi. Verilerin istatistiksel
degerlendiriimesinde tek ydnllU varyans analizi testi

kullanildi. En ylksek ylzey temas agisi degerleri ortalamalar
kumlama islemi uygulanan grupta belirlendi. Kumlama islemi
uygulanan grubu sirasi ile hidrojen peroksit islemi uygulanan
grup, kontrol grubu, kimyasal mekanik cilalama iglemi
uygulanan grup ve sol-jel ydntemiyle titanyum dioksit nana
kaplama islemi uygulanan grup izledi.

Anahtar kelimeler Titanyum, kimyasal mekanik cilalama,
sol-jel yontemiyle titanyum dioksit nana kaplama, temas
acisl, 1slanabilirlik.
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Titanyum dental implant abutment yi-

zeylerine uygulanan farklr yiizey islem-

lerinin, ylzey islanabilirligine etkisinin
degerlendirilmesi amaglanmaktadir. Uygulanan yiizey islemlerine gore
60 adet abutment bes gruba ayrildi: Grup 1: Kontrol grubu; Grup 2:
Kumlama islemi uygulanan grup; Grup 3: Hidrojen peroksit uygulanan
grup; Grup 4: Kimyasal mekanik cilalama islemi uygulanan grup; Grup
5: Sol-jel yontemiyle titanyum dioksit nano kaplama islemi uygulanan
grup. Yizey islemleri uygulamalarindan sonra abutment ytizeylerinin
15tk mikroskobu ile analizi ve temas agisi dlgim cihazi ile temas agisi
6lgtimleri yapildi. Verilerin istatistiksel degerlendirilmesinde tek yonli
varyans analizi testi kullanildi. En yiiksek yiizey temas agisi degerleri
ortalamalari kumlama islemi uygulanan grupta belirlendi. Kumlama
islemi uygulanan grubu sirasl ile hidrojen peroksit islemi uygulanan
grup, kontrol grubu, kimyasal mekanik cilalama islemi uygulanan grup
ve sol-jel yéntemiyle titanyum dioksit nano kaplama islemi uygulanan
grup izledi.

Anahtar kelimeler
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ABsm The purpose of this study was to evaluate

the effect of different surface treatments
applied to the titanium dental implant
abutment surfaces on surface wettability. 60 abutments were divid-
ed into five groups (n:12) based on the selected surface treatments;
Group 1: Untreated; Group 2: Sandblasted; Group 3: Hydrogen per-
oxide; Group 4: Chemical mechanical polishing and; Group 5: Sol-gel
nano coating with titanium dioxide. After following the surface treat-
ments, light microscope analyses and the contact angle measurements
of abutment surface were performed. Data were statistically evaluated
with one-way analysis of variance test. Significance was evaluated in
p<0.05 level. The highest surface contact angle values were obtained
with the sandblasted group followed by the hydrogen peroxide group,
the control group, the chemical mechanical polishing group, sol-gel
nano coating with titanium dioxide group.

Key words
Titanium, chemical mechanical polishing, sol-gel nano coating with
titanium dioxide, contact angle, wettability.

GIRIS

Tam dissizlik, kismi dissizlik ve tek dis eksikliklerinde uygulanan
implant destekli protezlerin basar1 orani yuksek, sonuclart ongorii-
lebilir bir tedavi sekli oldugu bildirilmektedir (28). Implant destekli
protezler, implanta baglanma mekanizmalarina gore vida tutuculu
ya da siman tutuculu olmak tizere iki gruba ayrilmaktadirlar (21).

Implant destekli, sabit protezlerde, protezin basarisini etkileyen en
onemli faktorlerden biri de retansiyondur (19). Siman tutuculu sa-
bit protezlerde abutment preperasyonu, ytizey alani ve yuksekligi,
koniklik acis1, siman tipi ve ytizey purtzltlugi gibi bircok faktortn
retansiyonu etkiledigi belirtilmektedir (15, 26, 34).

Titanyum ve alasimlar dustik yogunluk, ytiksek korozyon direnci,
biyouyumluluk ve tstun mekanik ozellikleri nedeniyle protetik uy-
gulamalarda ve implantolojide siklikla kullanilmaktadir (18). Titan-
yum alasimu ile siman arasindaki baglanma dayanimini, materyal-
lerin yuzeyleri arasindaki temasin yakinhg énemli dlctide etkiler.
Alasim ile siman arasindaki temas optimal oldugunda, siman alasim
yuzeyindeki duzensizliklere daha fazla akma yetenegine sahiptir.
Bu nedenle simanin ozellikleri ve alasim ytizeyinin mikro topograf-
yasl protezin tutuculugunda onemli rol oynamaktadir (9).

Yuzey temas acisi; baglanma ozelliklerini, 6zellikle baglanma daya-
nimini kontrol etmek icin en belirleyici ve etkili parametrelerden
biri olarak kabul edilmektedir. Temas acisi ne kadar kuctikse, ytizey
baglanma dayanimi o kadar ytiksek olmaktadir. Ayrica, daha kicuk
bir temas acist ile, baglayici ajan yuzey disbtikey kisimlarima kolayca
nufuz etmekte ve bagin guclenmesine neden olmaktadir (34).

Titanyum ytizeyine uygulanan islemler ile olusturulan titanyum diok-
sit (TiO,) devamli, gozeneksiz ve adeziv koruyucu oksit film tabakasi-
dir (24). Titanyum ytizey islemleri ile baglanmay arttiran stabil adeziv
tabakanin olusumu amaclanmaktadir (2). Adeziv tabakanin olusumu-
nu saglamak amaciyla cesitli yuizey islemleri uygulanmaktadir.

Kumlama islemi, en yaygin, en ucuz ve en kolay uygulanan bir yon-
temdir (16).
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Resim 1: Kontrol ve deney gruplarinin temas agisi dlciimleri.

Hidrojen peroksit (H,0,) ile muame-
le isleminde; yuzeye reaktif oksijen
uygulanmasinin, implant yiizeyinden
titanyum iyon salinimini ve titanyum
peroksit jel olusumunu indikledigi
(30, 31), yuzey hidrofilikligini arttirdi-
&1 bildirilmektedir (25).

Kimyasal mekanik cilalama (CMP) is-
lemi dental implant materyalinin bi-
youyumlulugunu ve korozyon diren-
cini arttirmak amaciyla kullanilan yeni
bir yontemdir (3).

Sol-jel yontemi ile titanyum dioksit
nano kaplama isleminin, titanyum yu-
zeyinde ince metal oksit tabakasmin
olusturulmasinda kullamlabilecegi be-
lirtilmektedir (11). Bu oksit tabakanin
dental seramikler ile metal altyapilar
arasindaki adezyonu arttirma amaciyla
kullanilabilindigi bildirilmektedir (4).

Calismada dental implant abutment
yuzeylerine kumlama, H,0,, CMP,
sol-jel yontemiyle TiO, nano kaplama
islemleri uygulanarak abutmentlarin
ytizey 1slanabilirliklerinin degerlendi-
rilmesi amaclanmustir.

GEREG VE YGNTEM

Calismada diseti ytiksekligi 2 mm olan
60 adet titanyum direkt abutment
(Mode Implant / Mode Medikal San. ve
Tic. Ltd. Sti., Istanbul, Turkiye) ve ti-
tanyum implant analog (Mode Implant
/ Mode Medikal San. ve Tic. Ltd. Sti.,
Istanbul, Turkiye) kullamlmistir. Imp-
lant analoglan otopolimerizan akrilik
rezin bloklarin (Meliodent, Hanau,
Almanya) icine paralelometre yardimi
ile yer duzlemine dik olacak sekilde
gomulmustur. Abutmentlar her grupta

12 ornek olacak sekilde 5 gruba ayril-
mistir.

Kontrol Grubu: Abutment ytizeylerine
hicbir ytizey islemi uygulanmamistir.

Deney Gruplari:

1- Kumlama Islemi Uygulanan
Grup: Abutment ytizeyleri 110 pm
partikal buyuklugunde alimin-
yum oksit (A1203) (Mega Strahl-
korund, Seeweg, Almanya, Lot:
095503) ile 2.5 atmosfer basin¢ al-
tinda 10 mm mesafeden 10 saniye
(sn) sure kumlanmistir. Kumlama
isleminden sonra 6rneklere 5 sn
stre buhar uygulanmis ve 10 sn
stire hava ile kurutulmustur.

2- H,0, Islemi Uygulanan Grup: Al-
kali tip oksitleyici olan %35 agir-
Lkl H,0, (Sigma Aldrich, Stein-
heim, Almanya, Lot: SZBB2900V)
kullanilmistir. Abutment ornekleri
15 ml H,0O, iceren beherlere oda
sicakhginda 30 dakika boyunca
daldirilmistir. H,0, uygulanma-
sindan sonra ultrasonik banyoda
deiyonize su kullamilarak temizle-
me islemi uygulanmstir.

3- CMP islemi Uygulanan Grup:
CMP swvist silisyum dioksit (S10,)
sivisindan (BASF company, USA)
%5 konsantrasyonda diliie edi-
lerek hazirlanmistir.  Stabilitenin
saglanmas1 amaciyla stispansiyon-
lar tamamen stabilize olana kadar
ultrasonik isleme tabi tutulmustur.
Abutment ytizeylerine %3 agirlikl,
oksitleyici (H202) (Sigma Aldrich,
Steinheim, Almanya) 10 dk sure ile
uygulannmustir. CMP sivist icerisin-

de bulunan nanoboyutlu asindir-
cilar ve kullamlan polimerik firca
yardimiyla mekanik cilalama isle-
mi gerceklestirilmistir. Islemden
sonra her 6rnek ultrasonik banyo-
da aseton, etanol ve pH ayarh suda
5 dakika sure ile bekletilmistir.

4- Sol-Jel Yontemiyle TiO, Nano
Kaplama Islemi Uygulanan
Grup: TiO, nano film, literatur
(7,32) baz alinarak sol-gel yontemi
ile cokeltilmistir. Prekiirsor ola-
rak TiOSO, kullanilmus, 0.5M Ti
kaynagi 0.5M H,0 (DIW) ve 20M
etanol icinde ¢ozinmus ve strek-
li kansunlmisur. pH=1.23 olacak
sekilde HNO3 (0.1M) kullanilarak
pH ayarlanmistir. Titanyum “TiO-
SO,(s) + 2H,0 (aq) --- 2H+(aq) +
SO4—(aq) + TiIO(OH),(s)” hidroliz
reaksiyonuna girmistir. Hidroliz
reaksiyonu sonucunda TiO, seffaf
(transparan) solusyonu elde edil-
mis ve abutment ytizeyleri Dip
Coater cihazinda (PTL-MMBO01)
bulunan solusyona daldirilarak
abutment yuzeyinde TiO, nano
film depozisyonu saglanmistir.
TiO, ile kaplanacak olan abut-
mentlar, kaplama solisyonuna
daldirilmis ve belirli bir hiz (140
mm/dk) ve uzaklik (100 mm) ara-
hgmmda geri cekilmistir. Ornekler
Dip Coater cihazi ile birlesik bir
firm kullamlarak 200°C’de 1 saat
streyle kurutulmustur.

Ytizey islemlerinden sonra kontrol ve
deney grubundan ornekler secilmis ve
secilen orneklerin abutment ytizeyleri
optik mikroskop (KH-7700 HIROX
Dijital Mikroskop Sistemi) alunda
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TABLO 1
Yiizey islemi Yiizey islemi Etkisi Temas Acisi
Kontrol = 63.17+6.78
Kumlama Mekanik 109.57+6.73
H,0, Etching Kimyasal 88.6+9.4
CMP Mekanik & Kimyasal 56.64+5.99
TiO, Nano Kaplama Kimyasal 34.27+9.43

incelenerek, abutment ytizeylerinin
makro yapilar degerlendirilmistir.

Islanabilirlik 6zellikleri temas agist 6l-
cum cihaz1 (KSV ATTENSION Theta
Lite) kullanilarak “sessile drop” yonte-
mi ile kontrol grubu ve ytizey islemi
uygulanmis abutment ytzeylerinin
temas acist Olcumleri yapilmistur. Her
bir abutment yuzeyinden bes damla
olctmt yapilmistir. Damla gorunttileri
bir kamera tarafindan kaydedilmis ve
temas acist (0) goruntilemenin ardin-
dan bilgisayar ortaminda temas acist

verileri hesaplanmistir.

Calismada elde edilen bulgular deger-
lendirilirken, istatistiksel analizler icin
IBM SPSS Statistics 22 (IBM SPSS, Tur-
kiye) programi kullanilmistir. Calisma
verilerinin parametrelerinin normal da-
gilima uygunlugu Shapiro Wilks testi ile
degerlendirilmis ve parametrelerin nor-
mal dagilma uygun oldugu saptanmis-
ur. Cahsma verileri degerlendirilirken
tanimlayict istatistiksel metotlarin yani
sira niceliksel verilerin karsilastirilma-
sinda tek yonlu varyans analizi (One-
way ANOVA) testi kullaruldi. Anlam-
lilik p<0.05 dtizeyinde degerlendirildi.

BULGULAR

Titanyum abutment 6rnek yuzeylerine
uygulanan farkli yuzey islemlerinden
sonra, orneklerin temas acis1 6lcii-
mi, temas acist olcim cihaz ile “0”
biriminde ol¢tilmustiir (Resim 1). Bes
farkli gruba ait temas acisi degerleri
Tablo 1'de gosterilmistir.

Temas acis1 degerleri ortalama ve stan-
dart sapmalar sirasiyla kontrol grubu
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icin 63.17+6.78, kumlama grubu icin
109.57+6.73 H,0, grubu icin 88.6+9.4,
CMP grubu icin 56.64£5.99 ve sol-jel
yontemiyle TiO, nano kaplama grubu
icin 34.27+9.43 olarak saptanmistir.

En ytiksek ortalama temas acisi de-
gerleri kumlama grubunda izlenirken
bunu sirastyla H,O,, kontrol, CMP
gruplar izlemistir. En duistik temas ac1-
st degerleri ise sol-jel yontemiyle TiO,

nano kaplama grubunda gozlenmistir.

Kumlama islemi uygulanan grupta,
asindiricr partikillere bagh olarak di-
ger gruplara gore abutment yuzeyinde
belirgin diizensizlikler ve derin makro
bosluklar gortuntilenmistir.  Kontrol
grubunda abutment ytizeyinde goz-
lenen makro c¢iziklerin sol-jel yonte-
miyle TiO, nano kaplama, CMP, H,0,
islemi uygulanan gruplarda azaldig
gozlenmistir (Resim 2).

TARTISMA

Implant destekli sabit protezlerin re-
tansiyonu, implantin titanyum protetik
st yapist ile siman arasinda guclt bag-
lanti gerektirir. Bu baglanti, titanyu-
mun yiizey Ozelliklerine ve kullamlan
simanin ozelliklerine, kompozisyonu-

na ve adezyon kabiliyetine baghdir (9).

Implant destekli sabit protezlerde re-
tansiyon kaybi en sik gortlen teknik
komplikasyonlardan biridir (5). Sima-
nin yuzeye adezyonu hem mikro-me-
kanik kilitlenme, hem de fizikokimya-
sal baglanmaya baghdir (27).

Titanyum ile siman arasindaki baglan-

ma dayanimimn arttirmak i¢in; kumla-

ma, metal primer uygulama, silanizas-
yon, H,O, uygulama, TiN kaplama ve
asidik-alkali islemleri iceren bazi yuzey
islemleri onerilmistir (8-10). Bu yuzey
islemleri genellikle materyallerin 1sla-
nabilirlik ozelliklerini degistirerek ma-
teryalin adezyon ve yuizey purtzlila-
gunun gelismesine ve mikro-mekanik
kilitlenmeye olanak sagladigi bildiril-
mektedir (10, 27).

Kumlama islemi ile alasim ytizeyinden
yagst materyaller ve oksitler uzaklas-
urilarak rezin simanlar ile arasinda-
ki tutuculuk degerleri arturihr (33).
AL O, partikiilleri ile kumlama islemi
uygulamasiyla alasim ytzeyinde mik-
roretantif topografya elde edilir ve ala-
simin yuzey alani artar. Alasimin yu-
zey enerjisi aktive olur ve 1slanabilirligi
artar. Boylece alagim ile siman arasinda
daha guclu bir baglanti saglamr (14).
Literatirde kumlama isleminin yuzey
purtzlulugunit ve abutment ile kuron
arasindaki tutuculugu arturdigimi bil-
diren cok sayida calisma (1, 8, 27) ol-
masima ragmen uygulanan ytizey isle-
minin metal ile siman arasindaki stresi
arttirabildigi, metal ile siman arasinda
bosluklara neden olabildigi ve 1slana-
bilirlik ozelliklerini olumsuz etkileye-
bildigini bildiren calismalarda (6, 17)
mevcuttur. Bu calismada abutment
ylizeyine kumlama islemi uygulanan
grupta elde edilen temas acisi degerleri
diger gruplardan ytiksek saptanmustir.
H,O, isleminin titanyum ytzeyinde
oksidasyon olusturarak siman ile bag-
lanma dayanimini arttrdign bildiril-
mektedir (12). Yoshida ve ark. (34)
2005 yihinda yaymladiklari calismada;
titanyum ytizeylerine H,0, islemi uy-
gulamislardir. Calismada kullanilan
ornekler 3 gruba ayrnlmis; a) Yuzey
islemi uygulanmayan grup, b) % 34,5
konsantrasyonda H,O, islemi uygula-
nan grup, ¢) % 34,5 konsantrasyonda
H,0, islemi + halojen 15 uygulanan
gruptur. Titanyum ytzeylerine yak-
lasik 1 ml H,O, uygulanms ve uygu-
lama stireleri 40 sn, 100 sn, 160 sn,
220 sn olarak secilmistir. H,0, islemi
uygulanan grupta; H,0, uygulama sti-
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resi arttikca 1slanabilirlik degerlerinin
arttify da bildirilmistir. Bu ¢alismada
da abutment ytzeyine H,0, islemi uy-
gulanan grupta elde edilen temas acist
degerleri 88.6£9.4’dir. Elde edilen de-
ger kumlama iglemi uygulanan grup-
tan sonra elde edilen en yuksek temas
acist degeridir. Literaturde, titanyum
ylzeyine H,O, uygulamasmin ytzey
1slanabilirligini  arturdigini  bildiren
calismalar (25,34) mevcuttur ancak
bu calismada H,0, isleminin ytzey
1slanabilirligini azalttigl saptanmistir.
Calismada H,0,’in 30 dk gibi uzun bir
sture kullamlmis olmasi 1slanabilirlik
ozelliklerini olumsuz etkilemis olabile-
cegi dusunilmektedir.

CMP, dental implant materyalinin bi-
youyumlulugunu ve korozyon diren-
cini artirmak amaciyla kullanilan bir
yontemdir (13). CMP isleminde titan-
yum ust yuzeyi, icerisinde submikron
boyutta partikiller ve asindiricilar
bulunan cilalama bulamacindaki kim-
yasallara maruz birakilarak koruyucu
oksit tabaka iceren kimyasal olarak
degistirilmis ust film tabakast olustu-
gu bildirilmektedir (13, 29). Ozdemir
ve ark. (23, 24) 2016 ve 2017 yilinda
yaymladiklart calismalarda; titanyum
disk yuzeyleri ve dental implant yu-
zeylerine CMP islemi uygulamislar ve
en dustik temas agist degerlerinin CMP
ile birlikte oksitleyici islem uygulanan
grupta saptandigini  bildirmislerdir.
Temas acisinin baglanma dayanimu-
ni etkileyen en onemli faktorlerden
biri oldugu ve temas acist kuguldik-
ce baglanma dayamminin da artug
bildirilmektedir (20). Bu nedenlerle
calismamizda; 2016 ve 2017 yillarinda

yaywnlanan bu literattir bulgulan (23,
24) dikkate alinarak abutment ytizey-
lerine % 3 agirhikh oksitleyici ile bera-
ber CMP islemi uygulanmustir.

CMP islemi ile ilgili yapilan calisma-
lar yogun olarak CMP isleminin dental
implant osseointegrasyonuna  etkisini
degerlendirmeye yoneliktir. CMP isle-
minin abutment ytizey 1slanabilirligini
degerlendiren calismalara literaturde
rastlanmamistir. Bu cahismada abutment
yuzeyine CMP islemi uygulamasinin,
abutment ytizey 1slanabilirligini kontrol
grubuna gore arturdifl saptanmustir.

Sol-jel yontemiyle TiO, nano kap-
lama isleminin, titanyum yuzeyinde
ince metal oksitlerin olusturulmasinda
kullanilabilecegi belirtilmektedir (11).
Oksit kaplamalarin dental seramikler
ile metal altyapilar arasindaki adezyo-
nu arttirma amactyla kullamlabildigi
de bildirilmektedir (4). Bienias ve ark.
(4) sol-jel yontemiyle tiretilen silisyum
dioksit ve silisyum dioksit-titanyum
dioksit kaplama islemlerinin titanyum
ile porselen arasindaki baglanma da-
yanimim arttirmak amaciyla Kklinikte
uygulanabilecek basit ve etkili islemler
oldugunu bildirmislerdir. Sol-jel yon-
temi ile TiO, nano kaplama isleminin,
titanyum abutment ytlzeyine uygu-
landig1 ve yuzey temas acisinin, abut-
ment ile kuron arasindaki tutuculuga
etkisinin degerlendirildigi ¢alismalara
literattirde rastlanmamistir. Calisma-
mizda en disiik temas acist degerleri
sol-jel yontemi ile TiO, nano kaplama
islemi uygulanan grupta elde edilmis-
tir ve abutment ytizey hidrofilikliginin
kontrol grubua gore arttirdigr saptan-

Kaplama

Kontrol TiO, Nano CMP H,0, Kumlama

nnnna

etching

mustir. Calismanin sonuclar dogrultu-
sunda literattrde ilk defa bu calismada
uygulanan sol-jel yontemiyle titanyum
dioksit nano kaplama isleminin abut-
ment ile kuron arasmndaki tutuculuk
degerlerini arttirmada etkili bir yon-
tem olabilecegi dustunulmektedir.

Dusiik temas acist degerleri yiizeyin
wslanabilirlik  ozelliklerinin iyi oldu-
gunu; 90°nin uzerindeki temas agist
degerleri 1slanabilirlik ozelliginin zayif
oldugunu, 0° temas acist ise tam 1slan-
may1 ifade etmektedir. 90°nin altinda-
ki temas acist degerlerinin hidrofilik
ozellik, 90°nin tizerindeki temas agis1
degerlerinin ise hidrofobik 6zellik gos-
terdigi bildirilmektedir (22).

Temas acist degerleri, baglanma daya-
nimint etkileyen faktorlerden biridir.
Calismada dustik ytizey temas agisi de-
gerlerine sahip CMP ve sol-jel yonte-
miyle TiO, nano kaplama islemlerinin
titanyum ytizeyi ile siman arasindaki
baglanma dayanimim arttirmada etkili
olabilecegini dustunmekteyiz ve yiizey
islemleri ile ytizey purtzlulugu ve bag-
lanma dayanimin degerlendirildigi ve
karsilastinldigr yeni calismalar yapil-
masini 6nermekteyiz.

SONUGLAR

Calismanin simirlamalar dahilinde;

Abutment ytizeylerine kumlama isle-
mi uygulanan grup en yuksek yuzey
temas acist degerleri olusturan grup
olarak belirlenmistir.

Kumlama islemi ve H,0O, islemi uygu-
lamasinin yuizey temas acist degerini

Resim 1:
Kontrol ve deney gruplarinin
temas agisi dlgtimleri.
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kontrol grubuna gore arturdig) saptan-

mistir.

Sol-jel yontemi ile TiO, nano kapla-

ma islemi ¢ahsmada en dusuk yuzey

temas acist degerleri olusturan islem

olarak belirlenmistir.

CMP islemi uygulamasinin, sol-jel
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Ti-Base ve Simante
Abutmentlara Sahip Tek
Kuronlarda Marjinal Kemik
Kaybi Karsilagtirmasi:
Retrospektif Pilot Calisma

Bu retrospektif pilot galismada Ti-base abutmentlar ve
simante abutmentlarin kullanildigr implant destekli tek
kuranlarin 2 yillik takip stiresinde marjinal kemik kayiplarinin
karsilastirimasi amaglanmistir. Calismada, simante veya
Ti-base abutmentlar kullanilarak implant Ustt tek kuronlar
ile rehabilite edilmis 18 hastaya uygu-lanmis 20 implanta
ait veriler incelenmistir. Implantlarin yikleme ve 2 yillik takip
rontgenlerdeki marjinal kemik kayiplari bir géruntu isleme
programi (Image J, US National Institutes of Health, ABD)
kullanilarak belirlenmistir. Marjinal kemik seviyeleri implant
boynu ile krestal kemigin implanta ilk temas ettigi nokta
arasindaki mesafeler dlgulerek belirlenmistir. Gruplar 2 yillik
takip suresi sonrasinda marjinal kemik kaybi agisindan
degerlendirildiginde; Ti-base grubunda ortalama 0,027

+ 0,145 mm kemik kaybi gorulirken, simante grubunda
ortalama 0,314 + 0,421 mm kayip goérulmustir ancak bu
fark istatistiksel olarak anlamsiz bulunmustur (p<0,05).
Calismamizin sinirlar dahilinde, Ti-base grubunda simante
grubundan daha az marjinal kemik kaybi gbzlendiginden
Ti-base abutmentlarin simante abutmentlara gére daha
gUvenilir oldugu kanisina varilmistir.

Anahtar kelimeler Marjinal Kemik Kaybi, Ti-base
Abutment, Implant, Tek Kuron.
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Cagatay Dayan® | Gomparison of marginal bone loss in single crowns with ti-hase and cemented abutments:
A retrospective pilot study

Bu retrospektif pilot galigmada Ti-base

abutmentlar ve simante abutmentlarin

kullanildigr implant destekli tek kuronla-
rin 2 yillik takip stiresinde marjinal kemik kayiplarinin karsilastinimasi
amaglanmistir. Galismada, simante veya Ti-base abutmentlar kullani-
larak implant Ust tek kuronlar ile rehabilite edilmis 18 hastaya uygu-
lanmis 20 implanta ait veriler incelenmistir. implantlarin yiikleme ve 2
yillik takip rontgenlerdeki marjinal kemik kayiplari bir grintd igleme
programi (Image J, US National Institutes of Health, ABD) kullanilarak
belirlenmistir. Marjinal kemik seviyeleri implant boynu ile krestal ke-
migin implanta ilk temas ettigi nokta arasindaki mesafeler dlgtilerek
belirlenmistir. Gruplar 2 yillik takip stiresi sonrasinda marjinal kemik
kaybi agisindan degerlendirildiginde; Ti-base grubunda ortalama
0,027 + 0,145 mm kemik kaybi gértilirken, simante grubunda orta-
lama 0,314 + 0,421 mm kayip gordlmuistiir ancak bu fark istatistiksel
olarak anlamsiz bulunmustur (p<0,05). Galismamizin sinirlari dahilin-
de, Ti-base grubunda simante grubundan daha az marjinal kemik kay-
bi gozlendiginden Ti-base abutmentlarin simante abutmentlara gore
daha giivenilir oldugu kanisina varimistir.

Anahtar kelimeler
Marjinal Kemik Kaybi, Ti-base Abutment, Implant, Tek Kuron.

ABS'I‘“A“‘I‘ The aim of this retrospective pilot study

was to compare the marginal bone loss

of implant-supported single crowns using
Ti-base abutments and cemented abutments over a two-year follow-up
period. In the study, data of 20 implants applied to 18 patients who were
rehabilitated with single crowns on implants using cemented or Ti-base
abutments were analyzed. The marginal bone loss of the implants on
loading and two-year follow-up X-rays was determined using an image
processing program (Image J, US National Institutes of Health, USA).
Marginal bone levels were determined by measuring the distances be-
tween the implant neck and the point where the crestal bone first con-
tacts the implant. When the groups were evaluated in terms of marginal
bone loss after a two-year follow-up period, an average of 0.027 + 0.145
mm bone loss was observed in the Ti-base group, while an average of
0.314 + 0.421 mm loss was observed in the cemented group, but this
difference was found to be statistically insignificant (p<0.05). Within the
limits of our study; since less marginal bone loss was observed in the
Ti-base group than the cemented group, it was concluded that Ti-base
abutments are more reliable than cemented abutments.

Key words
Marginal Bone Loss, Ti-base Abutment, Implant, Single Crown.

GIRIS

Parsiyel dissiz hastalarin dental implantlar ile rehabilitasyonu
uzun yillardir yiksek basar oranlari ile uygulanan bir yontemdir
(1, 2). Implant ustit kuronlar siman tutuculu veya vida tutuculu
olarak tasarlanabilmektedir (3, 4). Hangi tutucu tipinin kullani-
lacagina dis hekimi klinik tecritbesini kullanarak karar vermek-
tedir (5). Her iki tutucu tipinin de avantajlar ve dezavantajlar
bulunmaktadir. Son yillarda bircok arastirmaci ve klinisyen vida
tutuculu protezlerin biyolojik acidan daha tstun oldugunu ileri
stirmektedir. Siman tutuculu protezlerde peri-implant bolgede
siman artiklarinin kaldigy sikhikla gortlmektedir ve bu durum bi-
yolojik komplikasyonlara yol acabilmektedir (6, 7). Peri-implant
dokunun rahatsizliklan peri-implant mukozit, peri-implantitis ve
kemik kaybi olarak siralanabilir (6). Artik simanin olusturdugu
biyolojik riskler hekimlerin vida tutuculu protezleri tercih etme
nedenlerindendir. Ozellikle abutment-kuron baglantisimn cok
subgingival kaldigi durumlarda artik simani temizlemek neredey-
se imkansiz olmaktadir (8). Ayrica gerekli goruldugu zamanlarda
protezin kolaylikla ¢ikarilabilmesi vida tutuculu protezlerin avan-
tajlarindandir (3). Bunun yaninda vida tutuculu protez yapila-
bilmesi i¢in implantlarnn vida deliklerine gore uygun konumlara
yerlestirilebilmesi gereklidir. Aksi takdirde yapilan restorasyonla-
rin estetik olmamasi veya vida deligi etrafinda porselenin kirillma
direncinin dustik olmasi olasidir (9).

Siman tutuculu protezlerin vida tutuculara kiyasla avantajlan ise
estetigin daha kolay saglanabilmesi ve yapim tekniginin daha kolay
olmasidir (10, 11). Diger bir avantaji ise protezin coklu implant-
larda pasif oturusunun saglanma kolayligidir (12). Pasif oturusun
temin edilemedigi bir vida tutuculu protezde abutment vidalarinin
sikilmasi ile implantlar tuzerine uygulanacak germe kuvveti teknik
ve biyolojik komplikasyonlara neden olabilir (13). Teknik komp-
likasyonlar vida gevsemesi, vida kiriklari veya porselen kiriklart
olabilirken, biyolojik komplikasyonlara 6rnek olarak mukozit, pe-
ri-implatitis ve kemik kaybi gorulebilir (14, 15). Siman tutuculu
protezler bu avantajlar nedeniyle gintumiizde bir¢ok klinisyen tara-
findan tercih edilmeye devam etmektedir (5).

1- Dr, Model Agiz ve Dis Sagligi Poliklinigi. 2- Dt., Model Adiz ve Dis Sagligi Poliklinigi. 3- Dr. Ogr. Uyesi, Istanbul Yeni Yiizyil Universitesi Dis Hekimligi
Fakiltesi Protetik Dis Tedavisi AD. 4- Dog. Dr. istanbul Universitesi Cerrahpasa Saglik Hizmetleri Meslek Yiksek Okulu.
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Dis hekimliginde bilgisayar destekli
tasarim ve tretim (CAD/CAM) tekno-
lojisinin ilerlemesi, kliniklerde ve la-
boratuvarlarda standart uygulamalar
olarak kullaniminin artmasiyla daha
hizli, estetik ve uyumlu protezlerin
yapimi mumkun olmustur (16). Bu
sayede bir hibrit retansiyon ozelli-
gine sahip Ti-base abutmentlarn ve
CAD/CAM ile uretilen tam seramik
kuronlarm veya kisisel dayanaklarm
kullanim1  yayginlasmisur (17, 18).
Ti-base abutmentlara kuronlar siman-
te edilerek birlestirilirler. Ancak abut-
ment-kuron sistemi simantasyondan
sonra butin olarak agizdan cikarilabi-
lir ve siman artiklari temizlenerek tek-
rar agizda vida sikilarak sabitlenebilir-
ler. Bu sayede Ti-base hibrit sistemler
hem vidal restorasyonlarm hem de
simante restorasyonlarn avantajlarma
sahiptir (19).

Simante restorasyonlarda literatiirde
dezavantaj olarak gosterilen artik si-
manin marjinal kemik kaybi tzerine
etkisi bircok yazar tarafindan rapor
edilmistir (6, 20, 21). Ancak hibrit
retansiyon ozelligine sahip Ti-base
abutmentlarin marjinal kemik kaybina
etkisini arastiran calismalar simirhidir.
Bu retrospektif pilot ¢cahsmada Ti-ba-
se abutmentlar ve simante abutment-
larn kullanildigr implant destekli tek
kuronlann iki yilhk takip stresinde
marjinal kemik kayiplarmin karsilasti-
rilmasi amaclanmistir.

GEREG VE YONTEM

Retrospektif pilot calisma olarak tasar-
lanan bu calismanin verileri ozel bir
agiz ve dis sagligi hastanesinde elde
edilmistir. Istanbul Yeni Ytzyil Univer-
sitesi Fen, Sosyal ve Girisimsel Olma-
yan Saghk Bilimleri Arastirmalan Etik
Kurulu tarafindan 2022/05-860 sayih
karar ile onaylanan calismanin tasari-
minda Dunya Tip Birligi Helsinki Dek-
larasyonu Prensipleri’ne uyulmustur.

Calismaya 01.01.2018 ile 01.06.2019
tarihleri arasinda klinikte implant te-
davisi gormus, simante veya Ti-base

Resim 1: Vakalarda kullanilan simante abutment cesitleri (a) Direct Abutment (b)
Esthetic Abutment (c) Esthetic Abutment 15° (d) Esthetic Abutment 25°.

abutmentlar kullanilarak implant ustu
tek kuronlar ile rehabilite edilmis 18
kadin ve erkek hastaya uygulanan 20
implanta ait veriler dahil edilmistir.
Dahil edilme kriterleri olarak hasta-
larin duzenli kontrollerinin yapiliyor
olmast ve pre-op, post-op, yukleme
ve yilhik rutin takip rontgen kayitlari-
nin mevcut olmast belirlendi. Simante
veya Ti-base abutmentlar kullanilarak
implant usti kopriler ile rehabilite
edilmis, duzenli takibi yapilamayan,
rontgen kayitlar1 eksik olan ve imme-
diyat implantasyon veya ytkleme ya-
pilmus vakalar calisma dist birakaldi.

Calismaya dahil edilen hastalarin ta-
maminin implant cerrahisi ayni cerrah
tarafindan dis cekimlerinden en az 6
hafta sonra gerceklestirilmis ve tek bir
implant markasinin agresif veya pasif
yivli implantlan uygulanmistir (Mode
Rapid Implant, Mode Level Implant /
Mode Medikal San. Ve Tic. Ltd. Sti.,
Istanbul, Turkiye). Implant cerrahisi
tamamlandiktan t¢ ay sonra protez
asamasina gecilmis ve protetik teda-
viler 2 ayri protez uzmam tarafindan
yapilmustir. Yerlestirilen implantlarin
ust yapilart ayni laboratuvarda marka-
nin simante abutmentlar (Direct, Est-
hetic, Esthetic 15°/25° Abutmentlar,
Mode Implant / Mode Medikal San. Ve
Tic. Ltd. Sti., Istanbul, Turkiye) kul-
lanilarak siman tutuculu veya Ti-base
abutmentlar1 (Ti-base Engaged Abut-
mentlar, Mode Implant / Mode Me-

dikal San. Ve Tic. Ltd. Sti., Istanbul,
Turkiye) kullanilarak vida tutuculu
tek kuronlar olarak uygulanmstir
(Resim 1 ve 2).

Implantlarin yuklendigi seansta has-
talardan alman ytikleme ve 2 yil
sonraki takip rontgenleri hastanede-
ki panoramik rontgen cihazlarindan
(Point 500 HD, Pointnix, Kore ve
Hyperion X5 2D Pan, Myray, Italya)
dijital olarak elde edilmistir (Resim
3). Bu rontgenlerdeki marjinal kemik
kayiplan ise dijital gorinti isleme

Resim 2: Vakalarda kullanilan Ti-base
Engaged Abutment.
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Resim 3: (a) Yikleme seansinda alinan panoramik réntgen (b) iki yillik takip réntgeni.

programi (Image J, US National Ins-
titutes of Health, ABD) kullanilarak
belirlenmistir. Programin kalibrasyo-
nu %400 buyttulen gorunttlerdeki
implantlarin  piksel uzunluklarinin,
implantlarn bilinen gercek boylarma
oranlanmasi ile yapilmistir. Marjinal
kemik seviyeleri ise implant boynu
ile krestal kemigin implanta ilk temas
ettigi nokta arasindaki mesafeler olcu-
lerek belirlenmistir (Resim 4).

Oncelikle bir hekim tarafindan ytkle-
me rontgenlerindeki calismaya dahil
edilen her implantin mezial ve dista-
lindeki marjinal seviyeleri olctlmiis,
bu olctumlerin aritmetik ortalamast

alinarak ortalama yukleme kemik se-
viyesi olarak kaydedilmistir. Ardindan
takip rontgenlerindeki mezial ve distal
marjinal kemik seviyeleri olctilmus,
aritmetik ortalamalari ortalama takip
kemik seviyesi olarak kaydedilmistir.
Iki yillik takip stresindeki marjinal
kemik kayiplar ise ortalama takip ke-
mik seviyesinden ortalama ytikleme
kemik seviyesi cikarilarak hesaplanmis
ve kaydedilmistir. Ttim bu ol¢timler ve
hesaplamalar bagimsiz bir baska he-
kim tarafindan da yapilarak olctimle-
rin ve hesaplarin dogrulugu teyit edil-
mistir. Ti-base abutmentlar kullanilan
implantlarin dl¢timleri Grup 1; Siman-
te abutmentlar kullanilan implantlarin

TABLO 1

olctimleri ise Grup 2 olarak kaydedil-
mis ve istatistiksel analizler bu gruplar
tizerinde yapilmistir.

Istatistiksel analizler IBM SPSS Sta-
tistics 20.0 bilgisayar programi kul-
lamlarak yapimstir (IBM Corp. Re-
leased 2011. IBM SPSS Statistics for
Windows, Version 20.0. Armonk,
NY: IBM Corp., ABD). Calismamizin
verileri degerlendirilirken tanimlayict
istatistiksel metodlar (ortalama, stan-
dart sapma, frekans) kullanmilmistr.
Verilerin normal dagihma uygunlu-
gunun ve varyanslarin homojenligi-
nin  kontrolit Kolmogorov-Smirnov
ve Shapiro-Wilk testi ile yapilmistr.
Verilerin normal dagilima uygun ol-
madigr gorulmustir (p<0,05). Ti-base
ve Simante gruplarmin marjinal ke-
mik kayiplarmin karsilastirilmasinda
Mann Whitney U testi kullanilmistir.
Ti-base ve Simante gruplarinin grup
ici yukleme giinti ve kontrol zamani
arasindaki kemik kaybi farklart Wil-
coxon isaretli siralar testi ile analiz
edilmistir. Tum analizlerde istatistik-
sel anlamlilik diizeyi 0,05 olarak ka-
bul edilmistir.

BULGULAR

Calismaya dahil edilen hichir implant
takip stresi boyunca kaybedilmedigin-
den ¢alismanin sagkalim oram %100
olarak degerlendirilmistir.

Gruplar 2 yillik takip suresi sonrasin-
da marjinal kemik kayb1 acisindan de-
gerlendirildiginde; Ti-base grubunda
ortalama 0,027 = 0,145 mm kemik
kaybi gorulurken, Simante grubunda
ortalama 0,314 + 0,421 mm kayip go-

iki yillik takip sonrasi ortalama marjinal kemik kayiplari ve marjinal kemik kayiplarinin gruplar arasi farki.

Standart Standart
Ortalama
Sapma Hata

" . Ti-base 10 ,0265 ,14461 ,04573
Marjinal Kemik Kaybi
Simante 10 314 42128 ,13322
p* ,069

*Mann Whitney U testi (p<0,05)
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ralmustir (Tablo 1, Resim 5). Ti-base
grubundaki marjinal kemik kaybinin
Simante grubundan daha az oldugu
rapor edilmistir.

Buna karsilik marjinal kemik kaybu ile
gruplar arasindaki iliskiye bakildigin-
da Ti-base ve Simante gruplarinin ara-
sindaki fark istatistiksel olarak anlam-
siz bulunmustur (Tablo 1) (p<0,05).

Yiikleme ve 2 yillik takip stiresi arasin-
daki marjinal kemik kayiplari gruplar
icerisinde de degerlendirilmistir (Tab-
lo 2). Ti-base grubunda yiikleme ve
takip arasindaki fark istatistiksel ola-
rak anlamsiz bulunurken (p=0,414);
Simante grubundaki fark istatistiksel
olarak anlamli olarak bulunmustur
(p=0,028). Bu sonugclara gore simante
kuron kullamlan implantlarda, Ti-base
kullanilan kuronlara oranla zamanla
marjinal kemik kaybmm artmis oldu-
gu degerlendirilmistir.

TARTISMA

Bu calismada tek kuronlarda Ti-base
abutment ve simante abutmentlarin
etrafinda olusan marjinal kemik kay-
b1 miktarlan arasturilmistir. Calismaya
dahil edilen hastalarn hepsinin pre-
op, post-op, ytkleme ve yillik rutin
takip rontgen kayitlarinin mevcut ol-
masina dikkat edildi. Immediyat imp-
lantasyon veya yiikleme yapilmis va-
kalar kemik kaybina neden olabilecek
etkenleri azaltmak acisindan ¢alisma
dist birakildi. Calismada kullanilan
iki abutment tipinde kemik kayiplar
karsilastirildiginda Ti-base abutment-
larin  simante abutmentlardan daha
az kayiba neden oldugu bulunmustur
(Tablo 1).

Peri-implant kemik kaybmimn deger-
lendirilmesi implant basarisinin on-
gortlmesinde onemli bir kriterdir (19,
22). Yuklemeden sonraki ilk yilin so-
nunda ortalama kemik kaybinin 1.5 ile
2.0 mm arasinda olmast (23) ve bunu
takip eden yillarda her yil icin 0.2 mm
kemik kaybi normal smurlar icinde
kabul edilmektedir (24, 25). Bu bil-

Resim 4: Marjinal kemik kaybinin belirlenmesi. Kirmizi cizgiler implant boynunu
gosterirken; sari cizgiler mezial ve distalde krestal kemigin implant ytzeyine ilk temas

ettigi bolgeleri gostermektedir.

TABLO 2
Ti-base ve simante grup ici degerlendirmeleri.
Ortalama S ENGETS ERLET
Sapma Hata

TY ,0250 10 ,07906 ,02500
T ,0515 10 ,10863 ,03435
p* 0,414

SY ,0200 10 ,06325 ,02000
ST ,3340 10 ,41869 ,13240
P* 0.028

* Wilcoxon Signed Ranks Test (p<0,05). TY (Ti-base Yikleme), TT (Ti-base Takip),

SY (Simante Yikleme), ST (Simante Takip).

giler 1s1¢inda hem simante grup hem
de Ti-base grubunda 2 yillik takip so-
nunda normal sinirlar asan bir kemik
kayb1 gorulmemistir.

Calismada simante ve Ti-base gruplart
arasinda istatiksel olarak fark bulun-
masa da simante grubundaki kemik
kaybi bir miktar daha fazla bulun-
mustur. Bunun muhtemel sebebinin
peri-implant dokulara tasan ve te-
mizlenemeyen siman artigl oldugu
dustunilmektedir.  Tmplant-abutment
araytizil dis eti sinirinin ne kadar altin-
daysa, artik simanin temizlenmesi de o
kadar zor olmaktadir. Siman artuginin
peri-implant dokularda rahatsizhga
neden oldugunu gosteren bircok ¢ahs-
ma mevcuttur (6, 8, 20). Shi ve ark.

yapmis olduklan 4 yillik retrospektif
calismada siman ve vida tutuculu pro-
tezlerde kemik kaybi ve peri-implant
doku durumunu incelemislerdir. Her
iki grupta da ytiksek basari oranlari
bulmuslardir. Ancak simante grup-
ta peri-implant mukozitisin (%42,1)
vidali gruptakinden (%32,2) daha
yiksek oldugunu rapor etmislerdir.
Bunun disinda diger parametrelerde
(sondalamada kanama, modifiye plak
indeksi ve marjinal kemik kayb) ista-
tiksel olarak anlamli bir fark bulama-
muslardir. Yazarlar simante grupta fark
bulunmamasimi kullanilan implantn
doku-seviyesi baglantya sahip bir
implant olmasina baglamislardir. Bu
sonug dis eti sinirina yakin veya tze-
rinde abutment-implant baglantisinin
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Resim 5: Marjinal kemik kaybinin Kutu-Grafik Gosterimi.

artik siman dezavantajim elimine etti-
gini gosterebilir. Calismamizda doku
seviyesinde degil, kemik seviyesinde
implantlar kullanilmisur, dolayisiyla
daha derin implant-abutment araytiz-
leri bulunmaktadur.

Simante restorasyonlarda abutment
basamagl ve kuron birlesimi lokali-
zasyonunun, siman artigl riskini ve
bunun sonucunda peri-implant ra-
hatsizliklarm  gortilmesini  etkiledigi
dusunulmektedir  (26-28). Bilimsel
calismalar marjinlerin  subgingival
olmasinin artik simani temizlemeyi
zorlasurdigini hatta bazen imkansiz-
lasurdigim  gostermektedir  (28-30).
Marjin ne kadar derindeyse temizleme
sonrasi siman artigl kalma olasihigr da
o kadar artmaktadir (31). Caudry ve
ark. 2009 yilinda yapuiklar calismada
abutment basamag lokalizasyonunun
hem estetigi saglamada hem de siman
artigini temizlemede ¢ok onemli oldu-
gunu vurgulamislardir (26). Blatz ve
arknin yapmis oldugu bir ¢alismada
marjinal bitis ¢izgisinin 0.5 mm sub-
gingival derinlikte olmasi gerektigini,
estetik bolgede ise 1-1.5 mm derinde
olabilecegini rapor etmislerdir (27).
Ancak Agar ve ark. 1.5 mm derinlik-
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te oldukea fazla artik siman kaldigim
bulmuslardir (29). Linkevicius ve ark.
ise artik simanmin ancak dis eti sevi-
yesinde marjinde veya supragingival
marjinde tamamen temizlenebilecegi-
ni savunmaktadir (28). Bu durumda
en guvenli secenegin goz ile gorinir
marjinlere sahip kisisel abutment kul-
lamm  oldugunu  soylemektedirler.
Calismamizda simante grubundaki
farkin kemik seviyesinde implant ve
prefabrike standart abutment kullani-
mindan dolay: gorece fazla olabilecegi
dustnilmektedir.

Artik siman acisindan vidali restoras-
yonlarin daha avantajli oldugu bircok
calismada gosterilmis olmasina rag-
men bunun aksini rapor eden calisma-
lar da bulunmaktadir. Nissan ve ark.
simante ve vidalh restorasyonlarn 15
yila kadar uzun donem takibini yap-
muglardir (1). Bilateral posterior dis-
sizlige sahip 38 hastay1 calismaya dahil
etmisler, her hastaya her iki tipte de
restorasyon uygulamislardir. Toplam-
da 221 internal-hex implant uygulan-
mustir. Takip randevularinda seramik
kirig, abutment vida gevsemesi, metal
alt yapt kirilmasi, gingival indeks ve
marjinal kemik kaybi incelenmistir.

Hem klinik hem de biyolojik olarak
simante grubun vidahh gruptan daha
tstun oldugunu rapor etmislerdir. Vi-
dali grupta seramik kingi, vida gevse-
mesi, gingival indeks istatiksel olarak
anlamli derecede fazla bulunmustur.
Marjinal kemik kaybi acisindan in-
celendiginde ise istatiksel olarak an-
lamh bir fark bulunmus (P<0.001),
vidali restorasyonlarda 1.4 + 0.6 mm
iken simante restorasyonlarda 0.69 +
0.5 mm bulunmustur. Yazarlar vidali
restorasyonlarm uzun dénemde daha
fazla komplikasyona neden oldugunu
rapor etmiglerdir.

Dis hekimliginde dijital dontstimiin
yayginlasmasiyla geleneksel tiretim
yontemlerine gore daha hizli imp-
lant ustu kuronlar yapilabilmektedir.
CAD/CAM  yazilm  kutuphanelerin-
de geometrileri kayith olan Ti-base
abutmentlar implant firmalar tara-
findan uretilen parcalar oldugundan
dokulebilir kisisel abutmentlara gore
cok daha iyi implant-abutment birle-
sim uyumuna sahiptir (32). Ti-base
abutmentlarin  kullanimiyla  siman-
te ve vidali abutmentlarin kombine
avantajlarindan  faydalanilan  hibrit
bir retansiyon saglanmaktadir (33).
Simantasyonu yapilan kuron veya ki-
sisel dayanak okluzalde bulunan vida
esirimi sayesinde agizdan sokulerek
artik simanin tamamen temizlenmesi
ve simantasyon hattinin cilalanmasina
olanak saglamaktadir (19). Bu durum
peri-implant hastalik gelismesinin 6n-
lenmesinde buytk bir avantaj olarak
gorulmektedir.

Calismamiz retrospektif bir pilot ca-
lisma olup, bazi limitasyonlart bulun-
maktadir. Denek sayisim az olmasi
ve iki boyutlu rontgen gortntulerin-
den faydalanilarak sadece marjinal ke-
mik kaybi ol¢tlmesi bu limitasyonlar
dahilindedir. Calismada yer alan tum
panoramik rontgenlerin tecrubeli bir
oral diagnoz ve radyoloji uzman ta-
rafindan alinmasina ragmen standar-
dizasyonun saglanabilmesi icin gortn-
tillemeler esnasinda pozisyonlandirma
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Ti-Base ve simante abutmentlara sahip tek kuronlarda marjinal kemik kayb: karsilastirmasi: Retrospekdif pilot calisma

aparati kullanilmamasi da limitasyon-
lardan biridir. Ti-base abutmentlar ve
simante abutmentlarin uzun dénem
takiplerinde marjinal kemik kaybi-
nin yaninda modifiye plak indeksi,
sondalamada kanama, cep derinligi,
kuron materyali, karsit ark durumu
ve kuron-implant boyu oranlarmin da

dahil edilmesiyle, u¢ boyutlu tomog-

rafi goruntileri de incelenerek daha
kapsamli calismalara ihtiya¢c duyul-
maktadr.

SONUG

Calismamizin limitasyonlar dahilinde;
Ti-base abutmentlar kullamilarak yapi-
lan vida tutuculu kuronlarda simante
abutmentlar kullanilarak yapilan si-

mante kuronlardan daha az marjinal
kemik kaybi gozlendiginden Ti-base
abutmentlarin  simante abutmentlara
gore daha guvenilir oldugu kanisina
varilmakla beraber calismamizin bul-
gularm desteklemek icin daha genis
hasta gruplariyla yapilacak takip su-
releri daha uzun arastirmalara ihtiyac
duyulmaktadir.
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Chemical Mechanical Surface

Nano-Structuring (CMNS)
Implementation on Titanium
Based Implants to Enhance
Corrosion Resistance and
Control Biocompatibility

Titanium is the metal of choice for many implantable devices
including dental prostheses, orthopaedic devices and
cardiac pacemakers. Titanium and its alloys are favoured

for hard tissue replacement because of their high strength

to density ratio providing excellent mechanical properties
and biocompatible surface characteristics promoting in-

vivo passivation due to spontaneous formation of a native
protective oxide layer in the presence of an oxidizer. This
study focuses on the development of a three-dimensional
chemical, mechanical, surface nano-structuring (CMNS)
process to induce smoothness or controlled nano-
roughness on the bio-implant surfaces, particularly for
applications in dental implants. CMNS is an extension of

the chemical mechanical polishing (CMP) process. CMP is
utilized in microelectronics manufacturing for planarizing the
wafer surfaces to enable photolithography and multilayer
metallization. In biomaterials applications, the same approach
can be utilized to induce controlled surface nanostructure on
three-dimensional implantable objects to promote or demote
cell attachment. As a synergistic method of nano-structuring
on the implant surfaces, CMNS also makes the titanium
surface more adaptable for the bio-compatible coatings

as well as the cell and tissue growth as demonstrated by
the electrochemical and surface wettability evaluations on
implants prepared by DI-water machining versus oil based
machining.

Chemical Mechanical Surface Nano-Structuring
(CMNS) Implementation on Titanium Based
Implants to Enhance Corrosion Resistance and
Control Biocompatibility

Kimberly Beers, Debashish Sur, G. Bahar Basim

Department of Materials Science and Engineering, University of Florida, Gainesville, FL 32611

ABSTRACT

Titanium is the metal of choice for many implantable devices including dental prostheses,
orthopaedic devices and cardiac pacemakers. Titanium and its alloys are favoured for hard
tissue replacement because of their high strength to density ratio providing excellent
mechanical properties and biocompatible surface characteristics promoting in-vivo passivation
due to spontaneous formation of a native protective oxide layer in the presence of an oxidizer.
This study focuses on the development of a three-dimensional chemical, mechanical, surface
nano-structuring (CMNS) process to induce smoothness or controlled nano-roughness on the
bio-implant surfaces, particularly for applications in dental implants. CMNS is an extension of
the chemical mechanical polishing (CMP) process. CMP is utilized in microelectronics
manufacturing for planarizing the wafer surfaces to enable photolithography and multilayer
metallization. In biomaterials applications, the same approach can be utilized to induce
controlled surface nanostructure on three-dimensional implantable objects to promote or
demote cell attachment. As a synergistic method of nano-structuring on the implant surfaces,
CMNS also makes the titanium surface more adaptable for the bio-compatible coatings as well
as the cell and tissue growth as demonstrated by the electrochemical and surface wettability
evaluations on implants prepared by DI-water machining versus oil based machining.
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INTRODUCTION

Nano-scale modification of macro-scale three-dimensional implantable devices
is gaining more attention as the cell attachment/detachment mechanisms at the bio-
interfaces are profoundly affected by the nanoscale interfacial interactions [1]. It has been
shown that the chemical mechanical polishing (CMP) approach that is primarily utilized
in microelectronics manufacturing can be extended to induce controlled surface
nanostructure on three-dimensional implants to promote or demote cell attachment [2]. By
tuning the polishing slurry particle size, solids loading and the chemical composition, both
the chemical nature and the surface topography can be modified to make the surface very
smooth or rough at nanoscale. This new technique helps produce implant surfaces that are
cleaned from potentially contaminated surface layers by removing a nano-scale top layer
while simultaneously creating a protective oxide film on the surface to limit any further
contamination to minimize risk of infection [3]. The ability of modifying the surface
nanostructure is essential to determine the fibroblast and osteoblast cell
attachment/detachment mechanisms on the implant surfaces. The control of cell viability
helps tune the functionality of the implants, whether the biocompatibility depends on
promoting cell attachment, such as in the dental or prosthetic implants, or limited
attachment is preferred to maintain the functionality of a device such as for the cardiac
valves. There is evidence that surface roughness is an essential part of cell attachment.
Rabinovich et al. used atomic force microscopy (AFM) to demonstrate the effects of radius
of asperities on the nanoscale to control adhesion on Ti thin film surfaces [4].

Implants are machined by computer numerical control (CNC) method typically
in the presence of oil as a lubricant. The use of oil in machining process helps controlling
the local heating on implant and makes it easier to shape the titanium rods into the dental
implants. Yet, the effects of oil processing on the implant surface properties and
biocompatibility are not studied in the past. There are additional surface treatments applied
on the machined implants such as sand blasting, etching and various coatings [2]. The
current process of record is the sandblasted, large grit, acid-etched implant surface (SLA)
technique. The SLA surface enhancement for dental implants is a method that was
introduced in 1997 [5]. This treatment creates a micro-scale textured surface with the goal
of increased osseointegration by increasing surface roughness. In conventional SLA
treatment, hard particles such as zirconia or alumina are used for sandblasting and if they
remain on the surface they tend to result in inflammation [2]. In most recent applications,
biphasic calcium phosphate (BCP) particles are used for blasting the implant surface as
they are biocompatible and hydroxyapatite-like particles and can promote
osseointegration. The BCP treatment is followed by an acid etch of 50% sulfuric acid at
high temperatures for 1 minute [6]. Osseointegration of the implant occurs with the
increased surface roughness allowing for osteoblast cells to adhere to the implant surface
[7]. However, BCP particle-based SLA treatments can be prone to delamination at the
implant/particle coating interface, since the acid treatment may not clean the surface of the
implant from any remaining sand-blasted particles and metallic residue. This can be a
potential cause of titanium particle dislocation during implant placement in addition to Ti™
ion release from the surface of the dental implants as a result of the removal of the native
surface oxide layer by acid treatment. Both problems may lead to potential periimplantitis
and significantly shorten the implant life and discomfort to the patient. In this paper, we
investigate the effect of oil versus de-ionized (DI)-water based machining on dental
implants as a baseline and compare the BCP and CMP treatments after oil and DI-water
machining for surface quality and electrochemical passivation behaviour to investigate the
effects of conventional oil based implant machining on post treatment quality and its
implications [8].
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EXPERIMENT

Materials: DI-water and oil-based CNC lathe machined; and BCP treated titanium dental
implants were provided by MODE Medikal. Rhenus FS 750 was used as the oil lubricant
[9] during CNC lathe machining. Quartron SH-3 ultra-high purity commercial colloidal
silica slurry, a commercial slurry tuned toward titanium removal in microelectronics
manufacturing with a particle size of approximately 0.1um was provided by Versum
Materials. Hydrogen peroxide was added to this consumer slurry at 3wt% concentration to
enhance the chemical mechanical polishing. CMNS treatment was performed by using
only DI-water and DI water with 3wt% H»O» to investigate the effect of oxidizer and slurry
on the surface topography and wettability and optimizing the treatment conditions. In
addition, a 0.2um colloidal silica slurry was prepared in the lab by only pH adjustment to
pH 9 and ultrasonication to be used as a buff to clean the implant surface post CMNS
treatment with the commercial slurry that is tuned for the titanium polishing.

Methods: A simplified version of the robotic integration [10,11] in-lab three-dimensional
CMP set up, shown in Figure 1, was prepared using an electric brush as the polishing pad,
a rpm controlled rotating implant holder and a beaker containing the desired slurry as per
the planned treatment. The implant was attached to the holder by screwing into place and
the toothbrush was affixed next to the dental implant to polish the implant surface at a
constant pressure. Four different CMP treatments were tested for CMP optimization, DI-
water, DI-water with 3wt % H»0,, commercial slurry, and commercial slurry with 3wt %
H,0,. Further surface cleaning was performed with a 0.2pm buff slurry. All CMP
experiments were performed for 5 minutes and implants were rinsed in DI-water,
ultrasonicated in ethanol for 1 minute, and air dried. Material removal rates were calculated
based on weight measurements before and after CMP treatments over the length of 5
minutes to determine the rate of material
removal in ug/min. Implants were weighed
using a Denver Instruments Summit Series SI-
224 high precision balance with 0.01 mg
accuracy.

Surface roughness measurements were
performed by using a Zygo NewView 5000 3D
surface profiler. Minimum two measurements
were taken in the trough of the implant on two
different implant samples prepared by same
surface treatment and the results were averaged.
Post measurement, analyses were conducted by
using Zygo MetroPro Micro7k application
software.

To determine the surface wettability,
which correlates to the surface biocompatibility,
static contact angles were measured by using the
sessile drop method by a Ramé-Hart goniometer v
with DROPimage Advanced Software.
Measurements were taken at the third trough
from the bottom of the implant, described in
Figure 2, over a 10 second period for
consistency. There were 4 measurements taken
on each implant to gain representative data from
the implant surface.

Figure 1: Schematic of the in-lab three-dimensional
CMP laboratory set-up comprised of a rotating
sample holder with controllable rpm, a power-
controlled brush for polishing, and a beaker

containing post-treatment slurry.
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Figure 2: DROPimage describing the location of the droplet, the third trough/groove from the bottom of the sample,

where contact angles were measured.

Electrochemical potentiodynamic based tests were conducted on dental implants
exposed to freshly prepared simulated body fluid (SBF) solution [12] at 36.6 £ 0.1 °C. To
maintain a near constant exposure area of the implant, only the last three troughs including
the lower base were kept open while all the remaining implant surface was thoroughly
masked by using PTFE tape as can be seen in Figure 3. The exposure was calculated by
assuming it to be the total curved surface area of a frustum of a cone plus the apical flat
base area of the implants. Electrical connection was made through the hollow inside of the
implant by using the metallic tail of an alligator clip. Saturated calomel electrode (SCE)
connected with a Luggin capillary, and a 26-guage thick platinum wire (99.90% pure) were
used as the reference and the counter electrodes, respectively.

Measurements were performed . '
and analysed by using the Gamry
Reference 3000 Potentiostat and its
dedicated Gamry Echem analyst software.
After a 1-h open circuit potential (Eoc)
stabilization, potentiostatic transients at 0
+ 100pV were collected for 10 mins for
each specimen. Followed by a 10 mins
delay, potentiodynamic  polarization
curves were also recorded from -1V up to
+2V from Eo., with a scan rate of
10mV/min. Following the electrochemical
testing, samples were rinsed in running DI
water and flushed with dry hot air until
completely dry. For testing Ti coupons, a
Gamry Flat specimen holder was used
with a fixed exposure area (circle with
diameter=1 cm). Each test measurement
was triplicated to ensure statistical data
reproducibility.

PTFE tape
Implant

Figure 3: Electrochemical cell experimental set-up for testing
dental implants. Electrical connection is made by the metallic
tail of an alligator clip. PTFE tape masks the top of the

implant while the bottom three troughs remain exposed.

RESULTS AND DISCUSSIONS

The dental implant samples machined with oil and DI-water were initially polished with
only DI water, DI water and 3wt% oxidizer, commercial slurry, and commercial slurry
with 3wt% oxidizer. Figure 4a illustrates the material removal rates calculated after
CMNS treatment with the commercial slurry as compared to the DI water used as the
polishing media. It can be seen in that DI-water CMNS treatments resulted in negligible
removal rates even in the presence of the oxidizer in the environment. Furthermore, there
was an increase in the implant weight after the treatment with the commercial polishing
slurry. This can be attributed to abrasive silica particles remaining on the surface of the
implant after polishing treatment with the slurry that is tuned to control the titanium
removal in the absence of the chemical component provided by the oxidizer. To further
optimize the CMNS implementation on the surfaces of the dental implants, a 0.2um silica-
based buff slurry was prepared (adjusted to pH 9 and stabilized by ultrasonication) and
used on all the implants treated with the commercial slurry. Figure 4b shows that the
implementation of a buff procedure was able to clean implant surfaces from the residual
particles effectively and in the absence and presence of the 3wt % addition of H,O, on the

6
Pre-Treatment

- (a) N DIw

0 e — .\\g &

N —

MRR (um/s)

DIw DIW + H202 Slurry  Slurry + H202
Treatment

Pre-Treatment
4 (b) \Npiw
Bon

MRR (g/s)

DIW  DIW +H202 Slurry Slurry + H202
Treatment

Figure 4 Material removal rates for slurry treatments using (a) commercial slurry and (b) commercial slurry then 0.2pm

buff slurry. Two replicates were used. Legend refers to the pre-treatment used; DI-water (DIW) or oil lubricant (OIL).
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titanium dental implants and help identify the absolute material removal on the samples
treated with the slurry in the presence of the oxidizer.

In order to understand the biocompatibility of the oil versus DI-water based
machining on the dental implants, surface roughness and wettability analyses were
conducted as detailed in the experimental section. The baseline CNC machined implants,
which were either prepared with DI-water or with machining oil, were measured for the
surface roughness values as summarized in Figure 5.a. It can be seen that post machining,
both the DI-water and oil processed samples measured an average surface roughness value
of approximately 0.5 um. Implants prepared through BCP particle treatment measured to
have a higher average surface roughness for both DI-water and oil machined surfaces as
expected. Performing CMNS with DI-water, DI-water with H,O,, or commercial slurry
alone increased the surface roughness values by about 20%. The addition of 3wt % H,O,
to the commercial slurry provided significant increase in averaged surface roughness for
the DI-water machined implants, which is statistically the same as the BCP treatment.
However, the oil machined implants did not show a significant change in roughness, which
can be attributed to the fact that the oil on the surface inhibits the surface from getting
effectively structured because of the lubrication between the titanium and the abrasive
particles. In addition to the surface topography, surface wettability is also an indirect
measure of the biocompatibility. The implant surfaces are shown to attach more cells when
the surface roughness is increased [13], and the surface hydrophobicity is enhanced.
Therefore, an increase in the contact angle is considered to be favourable for the dental
implants. Figure 5.b summarizes the contact angle measurements collected on the implant
samples with various treatments. It can be seen that there were consistently high values for
all the oil machined implants which were above 100 degrees indicating hydrophobicity.
For baseline CNC machined and BCP treated implants in DI-water and oil, no significant
difference is noted for the recorded contact angle values. However, DI-water machined
implants treated with the commercial slurry in the absence and presence of H,O, proved
to be more hydrophilic post CMNS treatment. It is believed that the machining oil is left
on the implant surface regardless of the post treatment and since the oil is hydrophobic in
nature the implant surface remains hydrophobic after the treatment. Since the DI-water
machined implants turn hydrophilic post CMNS implementation (with the commercial
slurry both with and without H>O,), show a decrease in contact angle, and the oil machined
ones do not, it is believed that the machining oil is left on the surface which can
compromise the surface biocompatibility of the implant surface.

Electrochemical polarization tests were performed on baseline machined and
BCP treated implants and three-dimensional CMNS implemented Ti coupons (to control
the removal rates) treated with the four different blurry preparation as outlined in the
previous experimental results. Initially the CMNS treated Ti coupons were tested for the
corrosion performance to investigate the effect of CMP treatment on corrosion prevention
on titanium. Figures 6.a and 6.b illustrate the DC polarization curves for each of the
specified sample treatments. In addition, their preliminary corrosion parameters including
the corrosion potential (E..) and DC Linear Polarization Resistance (LPR) are reported in
Table I. The LPR values, which correspond to the ability of the test surface to resist anodic
polarization (corrosion), were calculated by taking the slope of the polarization curves in
the range of £ 10mV vs Ecor [14].
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Figure 5: (a) Average surface roughness and (b) contact angle measurements for DI-water vs. oil machined dental implants

with various surface treatments. Legend refers to the pre-treatment used; DI-water (DIW) or oil lubricant (OIL).

For implants, it can be inferred that the use of oil for CNC machining tends to
result in oil remaining on the metal surface as suggested from the previous contact angle
measurements. The oil left on the surface acts as a sealant for the metal from the oral fluid
exposure (simulated body fluid in this case). This can be observed from the significantly
higher LPR values of oil machined implants in comparison to the DIW machined implants.
Furthermore, oil machined implants show a relatively larger passivation region as well as
smaller current densities in their polarization curves (Fig. 5a). This behaviour has proven
to be beneficial towards successful osseointegration, unless a potential bacterial attack
leads to the loss of this surface passivation [15]. In the case of the BCP-SLA treatment, it
has been shown that it helps enhancing the corrosion performance [16,17] as compared to
baseline machining with oil which is consistent with a significant increase in E,. values for
oil machined implants. For DIW machined implants, both the LPR as well as the E,. are
lower after SLA treatment, suggesting a galvanic reaction is occurring with the additional
porous cathodic BCP layer leading to a reduced passivity to protect the metal from the
corrosive SBF solution. However, the source of oxygen as well as the mechanisms for
enhanced Ti passivation in the case of oil machining, and further testing under simulated
saliva environment will be necessary to understand the machining medium effect on in-
vivo corrosion behaviour.
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Table I: Corrosion parameters acquired from electrochemical tests on both Ti implants and coupons under different

treatment conditions.

Concentration Ti implants CMP Polishing Ti coupons

of Oxidizer |E, vs SCE (V)| LPR (Q.cm?2) Environment |E, vs SCE (V) | LPR (Q.cm?)
Baseline - DIW |-0.696 £0.104  [528.79 £31.8 IDIW -1.138 £0.024 12600 + 1224.5
Baseline — Oil  |-0.898 £0.019 [3260.65 £ 1514 3% H,0, -0.729 £0.015  [33220 £ 13109
BCP - DIW -0.766 £0.015 |116.02£299 Slurry -1.298 £0.035 [2223.8 £ 156.2
BCP - Oil -0.761 £0.022  |3327.2£2762  Slurry + 3% H,0, |[1.238 £0.03 4697.5 £421.6
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Figure 6: Electrochemical analysis of (a) DI-Water vs. oil machined baseline (BSL) dental implants and SLA treatments

(BCP). (b) Ti plates after 3D CMNS treatment using four different polishing conditions, all in SBF solution at 36.6 °C.

For 3-Dimensional CMNS treated Ti coupons, the presence of oxidizer (3wt%
H,0,) is critical to surface passivation region and E, as can be observed from the
polarization curves. The exposure areas can be measured accurately and was the one major
reason needed to start with reliable electrochemical measurements on these coupons.
Polishing of the coupons in the slurry medium allows removal of the simultaneously
formed oxide and an opportunity of a new passive protective layer formation due to
concurrent chemical and mechanical actions. The simultaneous chemical and mechanical
actions in CMNS can be controlled through the added oxidizer concentration as can be
seen in Figure 6.b. The LPR values reported in Table I suggest that a combination of a very
dilute slurry with H,O, will deliver highly uniform and protective titanium oxide passive
layer. This could either be an additional benefit to that of oil machining or could be useful
in enhancing the DIW machined implants as the hydrocarbons of the essential oils could
have an adverse effect in reduced bioactivity or bone-implant integration [18]. Further
understanding of the effect of slurry design, process parameters, bacterial corrosion, and
cell attachment mechanisms will be crucial towards designing an optimum process of
record towards enhanced osseointegration and corrosion resistance of dental implants.

SUMMARY

CMNS implementation was performed by using a 3D CMNS method on titanium
dental implants machined by using DI-water and oil. Surface nature of the treated implants
were investigated by surface roughness, contact angles, and corrosion resistance
evaluations after CMNS optimization. Micro-roughness is observed for SLA implants
treated with BCP particles that is known to promote osteoblast cell adhesion. CMNS
treated implants by using the commercial slurry in the presence of H,O, prove to help with
the increase in surface roughness as compared to the baseline CNC machining in DI-water.
Surface wettability increases for DI-water machined implants with CMNS treatment when
commercial slurry with and without 3wt % H»O, is used. The detailed electrochemical
analyses of the implants in SBF solution at 36.6 °C show that oil CNC machined implants
have superior corrosion resistance over DIW machined with the downside of leaving the
oil residue on the implants. CMNS treatment can be implemented towards designing
corrosion resistant and enhanced bioactive implant surfaces towards eliminating Ti*" ion
dissolution and periimplantitis. Further studies are ongoing to understand the cell
attachment and biocompatibility on the surface after CMNS treatments.
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Bu c¢alismanin amaci implant Ustd tek kuranlarda kuron-
implant boyu oraninin ve karsit dentisyon durumunun
marjinal kemik kaybina etkisini arastirmaktir. Subat
2016-Aralik 2019 tarihleri arasinda tek dis igin yerlestirilmis
133 implantin degerlendirildigi galismada marjinal kemik
kayiplari panoramik réntgenler araciligiyla dlgtlmastar.
Yapilan degerlendirmede kuron/implant (K/i) boyu oranlari
hesaplanmis, bu oranin 1’den bulyuk veya ki¢ik olmasina
gore veriler iki gruba ayriimistir. implantlarin karsitindaki
dislerin durumu kaydedilmis ve dogal dis, dis Ustl kuron
veya implant Ustl kuron olmak Uzere yine marjinal kemik
kaybi Uzerine etkileri iki grup i¢in arastinimistrr. istatiksel
analizler sonucu K/i oraninin marjinal kemik kaybi (izerine
etkisi olmadigi sonucuna varilimistir (p=0,560). Karsit ark
dentisyonu ile kemik kayiplari arasindaki iliskiler ise Grup1
(p=0,977) ve Grup 2 (p=0,699) de istatistiksel olarak
anlamsiz bulunmustur.

Anahtar kelimeler Tek kuron, simante, Kuron Implant
orani, sabit protez.
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Bu galismanin amaci implant Gsti tek
kuronlarda kuron-implant boyu oraninin
ve kargit dentisyon durumunun marjinal
kemik kaybina etkisini arastirmaktir. Subat 2016-Aralik 2019 tarihleri
arasinda tek dis icin yerlestirilmis 133 implantin degerlendirildigi ca-
lismada marjinal kemik kayiplari panoramik rontgenler araciligiyla ol-
ciilmiistiir. Yapilan degerlendirmede kuron/implant (K/i) boyu oranlan
hesaplanmis, bu oranin 1'den bilyiik veya kiigiik olmasina gdre veriler
iki gruba aynimistir. implantlarin karsitindaki dislerin durumu kayde-
dilmis ve dogal dis, dis tistii kuron veya implant tisti kuron olmak (ize-
re yine marjinal kemik kaybr tizerine etkileri iki grup igin aragtinimigtir.
istatiksel analizler sonucu K/i oraninin marjinal kemik kaybi tizerine
etkisi olmadigi sonucuna varimigtir (p=0,560). Karsit ark dentisyonu
ile kemik kayiplar arasindaki iligkiler ise Grup1 (p=0,977) ve Grup 2
(p=0,699) de istatistiksel olarak anlamsiz bulunmustur.

Anahtar kelimeler
Tek kuron, simante, Kuron implant orani, sabit protez.

ABS‘I‘“AG‘I‘ The aim of this study is to investigate the

effect of crown-implant (C/I) ratio and

opposing arch status on marginal bone
loss in single implant supported crowns. In the study, 133 implants
placed between February 2016 and December 2019 were evaluated
for marginal bone loss which is measured by panoramic x-rays. In the
evaluation, the C/I ratios were calculated, and the data were divided
into two groups according to whether this ratio was greater or less
than 1. The condition of the teeth opposite the implants was recorded
as natural teeth, tooth supported crowns or implant supported crowns.
Their effects on marginal bone loss were also investigated. As a result
of statistical analysis, it was concluded that the C/I ratio had no effect
on marginal bone loss (p=0.560). The relationships between the op-
posing arch dentition and bone loss were statistically insignificant in
Group1 (p=0.977) and Group 2 (p=0.699).

Key words
Single crown, cemented, Grown Implant ratio, fixed prosthesis.

The effect of crown-implant ratio and opposing dentition on marginal hone loss:
A 2-year retrospective study

GIRIS

Dental implantlar uzun yillardir tam ve kismi dissizligin tedavisinde
basart ile kullanilmaktadir (24). Yapilan implant tedavisinin basa-
nisi, uzun donemde peri-implant kemik seviyesinin korunmast ile
olctlmektedir (13). Marjinal kemik seviyesi bircok faktorden etki-
lenmektedir (20). Bunlardan implant capi ve boyu, protez tizerine
gelen agin ytikler, implant tasarimi, implant-dayanak birlesimi bazi-
lanidir (9, 16). Peri-implant kemik kaybinin bircok yazar tarafindan
ytkleme yapildiktan sonra ilk yil 1,5 mm veya daha az, takip edilen
yillarda ise y1illik 0,2 mm kadar olmast implant basarisi olarak kabul
edilmistir (1, 12). Implant etrafindaki kemik kaybimn radyolojik
olarak takip edilmesi bilimsel bir yontemdir ve uzun dénem basariy1
degerlendirmede kullanilir (3, 8, 25).

Artmus kuron boyu yuksekligi disin tizerinde lateral kuvvetlerin olus-
masina neden olur. Uzun kuronlar bir kaldira¢ kolu gibi davranir ve
asir1 okliizal ytiklenme riskini artirir (19). Disin uzun aksinda olan
kuvvetler implanta zarar vermese de uzun kuron boyu olan protez-
lerde marjinal kemige zararh olabilecek lateral kuvvetlerin etki ettigi
bilinmektedir (5, 29). Dis tisttt bir sabit protezin karsilayabilecegi
yukler hakkinda yillardir kabul gormiis bilgiler kuron boyunun kok
boyuna oramimin idealde 1:2, kabul edilebilir oranin ise 1:1 oldugu-
nu gostermislerdir (2, 21). Implant ustii sabit protezlerde de ayni
bilginin gecerli olup olmadigr arastirlmaktadir. In-vivo calismalar
kuron ve implant oranimin kemikte stresi artirdigini gosterse de kli-
nik calismalar farkh sonuglar gosterebilmektedir (9, 11). Ozellik-
le kisa implantlarin kullanildigr klinik calismalarda kuron-implant
boyu oranimin etkisi hakkinda literaturde fikir birligine varillamamus-
ur (4, 5, 14). Bu celiskili sonuclardan dolay1 klinisyenler anatomik
yapilarn izin verdigi, mtmkin olan en uzun implant kullanmaya
calismaktadir (22).

Implantlarin agirt ytiklenmesinin kemik kaybi riskini artirdigs bilin-
mektedir. Karsit arktaki yapimin da okltzal ytikleri etkileyecegini,
dolayisiyla kemik kaybi miktarini etkileyebilecegini dustnen arastir-
malar bulunmaktadir (10, 27). Bazi ¢alismalar karsit arkta implant
bulunan durumlarda kemik kaybimn, dis bulunan durumlardan

1- Dr,, Ozel Model Adiz ve Dis Sagligi Poliklinigi, 2- Dt., Ozel Model Agiz ve Dis Sagldi Poliklinigi, 3- Dr. Ogr. Uyesi, Istanbul Yeni Yizyil Universitesi Dis
Hekimligi Fakdltesi Protetik Dis Tedavisi AD. 4- Dog. Dr. istanbul Universitesi Cerrahpasa Saglik Hizmetleri Meslek Yiiksek Okulu
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daha fazla oldugunu gostermistir (26).
Bununla beraber karsit arktaki dislerin
kemik kaybmna etkisi olmadigim gos-
teren calismalar da mevcuttur (6). Bu
konu ile ilgili literattirde yeterli bilgi
olmadigy icin daha fazla arasturmaya
gerek duyulmaktadir.

Bu calismanin amact, implant tstt tek
kuronlarda marjinal kemik kaybinin
panoramik rontgenler araciligiyla de-
gerlendirilmesidir.  Degerlendirmede
kuron-implant boyu oranimnin ve karsit
ark dis durumunun iki yillik takip su-
resinde marjinal kemik kaybi tizerine
etkisi arastinlmistir.

GEREG VE YGNTEM

Bu retrospektif calismada veriler,
ozel bir agiz ve dis saghg hastanesine
(Ozel Alpi Agiz ve Dis Sagligr Merkezi,
Pendik, Istanbul) Subat 2016-Aralik
2019 tarihleri arasinda tek dis eksik-
ligi sikayeti ile basvurmus hastalarnn
kayitlarindan derlenmistir. Hastalarin
Mayis 2021’e kadar duzenli olarak ta-
kip edildigi bu calisma, Istanbul Yeni
Yizy1l Universitesi Girisimsel Olmayan
Arastirmalar Etik Kurulu tarafindan
2022/05-860 sayil karar ile onaylan-
mis, Dinya Tip Birligi Helsinki Dekla-
rasyonu Prensipleri’ ne uyulmustur.

Calismaya dahil olma kriterleri; 30-55
yas araligindaki kadin ve erkek hastala-
rin ¢enelerin posterior bolgelerinde bir
implant ve simante metal destekli tek
porselen kuronlar ile rehabilite edil-
mis olmasli, operasyon oncesi-sonras,
ytkleme sonrast ve iki yillik takip ront-
genlerinin mevcut olmasi, genel saglik
durumunun implant cerrahisine uy-
gun olmast olarak belirlendi. Rontgen
kayitlart eksik olan veya implant ustil
koprtler ile rehabilite edilen, kontrol
edilmeyen sistemik hastaliklara (diabe-
tes mellitus, hipertansiyon gibi) sahip,
gunde 10 adetten fazla sigara icen, aktif
periodontal hastaliklara veya bruksizm
gibi parafonksiyonel aliskanliklara sa-
hip ve immediyat implantasyon veya
ytikleme yapilan hastalar calismadan
hari¢ tutuldu.

Resim 2: Yukleme ve iki yillik takip radyografilerindeki kemik seviyeleri.

Calismaya dahil edilen tum hastala-
rmn implant operasyonlar1 aym cerrah;
protez tedavileri ise farkli iki protez
uzmarn tarafindan gerceklestirilmistir.
Implant operasyonlari, dis cekimlerin-
den en az alu hafta sonra gerceklestiril-
mistir. Ug aylik iyilesme periyodu son-
rasinda implant tstleri acilarak protez
islemlerine baslanmis ve tedaviler cift

asamali olarak tamamlanmistir.

Cahismada kullanilan 133 implant,

ayn1 markanin implantlan arasindan
secildi. (Mode Implant, Mode Medikal,
Turkiye) Bifazik kalsiyum fosfat (BCP)
ile ytizey purtzlendirmesi yapilan ve
Titanyum Grade 4 (ASTM F 67) mal-
zemesinden turetilen, internal konikal
oktagon baglantiya sahip Rapid, Bone,
Level ve Tissue model implantlarin
caplan 4,1; 4,7 ve 5,3 olarak; implant
boylar1 8; 10; 11,5 ve 13 mm olarak
belirlendi. 133 implantin 80 adeti er-
kek, 53 adeti kadin hastalara uygula-
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Resim 3: Anatomik kuron (X1) implant (X2) boyu orani.

nirken; 71 adeti mandibular posteri-
orda, 62 adeti maksiller posteriorda
konumlandinldr.

(Mode Medikal, Turkiye) direct, duz
estetik, 15 ve 25 derece acih estetik
abutmentlan kullamlarak yapildi.

X5 2D Pan, Myray, ltalya) ile alinan
dijital panoramik radyografilerde mar-
jinal kemik kayiplarini belirlemek icin
goruntt isleme programi olan Image J

(US National Institutes of Health, ABD) kayiplanmin - karsilastirilmasinda  ba- Cinsiyet Kadin 53 39,85
kullanildz. gimsiz t testi kullanilmistir. Grup 1 ve Bk 80 60,15
Grup 2'nin grup ici yukleme gunt ve —

Hastalarin yukleme ve ikinci yil takip kontrol zamani arasindaki kemik kay- A DA o 29 SR
rontgenleri esas alinarak hazirlanan bt farklart bagiml t testi ile analiz edil- Dis Destekli Porselen Kuron 20 15,04
cahismada kalibrasyon, bilinen gercek mistir. Grup 1 ve Grup 2’nin mutlak implant Destekli Porselen Kuron 47 35,34
implant boylarmin gorunttlerde 6lcti- marjinal kemik kayiplarmnimn cinsiyet ve - - - -

. . . Implant Lokalizasyonu Maksillar Posterior 62 46,62
len implant boylarina oranlanmasty- karsit ark ile korelasyonu Pearson testi
la yapildi. Implantlara komsu krestal ile analiz edilmistir. Tum analizlerde Mandibular Posterior 71 53,38

kemigin tepe noktalar referans olarak
alinmustir, tam  dlcumler goruntuler
%400 buyutulerek yapilmstir. Marji-
nal kemik seviyesi, implant boynu ve
kemik ile implant ytizeyinin temas etti-
g1 ilk nokta arasindaki farklar olculerek

belirlendi (Resim 1). boylelikle implant sagkahm orani Grup1 97 1070 61808 06276
%100 olarak rapor edildi. Calismadaki

Oncelikle ytukleme sonrasi alinan rad- 133 hastanin cinsiyet, karsit ark du- CleZ 36 uldd 22280 PN

yografilerdeki mezial ve distal kemik rumu ve implant lokalizasyon verileri p* 0,560

seviyeleri olctldit ve ortalamalari not
edildi. Ardindan iki yillik takip rad-
yografilerindeki mezial ve distal kemik
seviyeleri Olctlerek ortalamalart not
edildi (Resim 2). Yukleme ve takip or-
talamalar arasindaki farklar marjinal
kemik kaybi olarak kaydedildi.

Kuron-implant oraninin ve karsit dentisyonun marjinal kemik kaybi tizerine etkisi: 2 yillik retrospektif calisma

It Kolmogorov-Smirnov ve Levene
testi ile yapilmustir. Verilerin normal
dagilma uygun oldugu gortlmustir.
Grup 1 ve Grup 2'nin marjinal kemik

istatistik anlamlilik dtizeyi 0,05 olarak
kabul edilmistir.

BULGULAR
Bu klinik calismada takip suresi bo-
yunca hicbir implant kaybedilmedi,

Tablo 1'de gosterilmistir.

Marjinal kemik kayb ile gruplar ara-
sindaki iliskiye bakildiginda; Grup 1’de
ortalama 0,107 + 0,618 kemik kayb1
goralurken, Grup 2’de ortalama 0,157
+ 0,353 kayip gorulmustir (Resim

TABLO 1

implantlarin cinsiyet, karsit ark ve lokalizasyonuna gére dagilimlari.

Kemik kayiplarinin gruplar arasi farki.

TABLO 2

Std. Error Ort.

*Bagimsiz t testi (p<0,05).

TABLO 3

Kemik kayiplarinin grup ici farklari.

Std. Error Ort.

Aymi laboratuvar ile calisarak hazirla-  Panoramik rontgen cihazlan (Point 4). K/I orammin marjinal kemik kay- GrupTyort 13869 97 168903 106996
nan tek kuronlar ise Mode Implantm 500 HD, Pointnix, Kore ve Hyperion  Radyografilerdeki ~anatomik ~kuron b1 tizerinde istatistiksel olarak anlamli GrupTtort 4939 97 60725 06166
boylar1 ve implant boylar1 o6lctlerek bir etkisi bulunamamstir (p=0,560) N
tabloya islendi ve bu veriler birbirleri (Tablo 2). Marjinal kemik kayiplart P e
b ile oranlanarak kuron/implant boyu gruplar icerisinde degerlendirildiginde Grup2yort 1906 36 41079 .06846
- oranlan (K/1) belirlendi (Resim 3). Be- ise K/I oran1 1’den kucuk olarak olcu- Grup2tort 13478 36 139439 06573
= lirlenen K/1 oranlar1 kullanilarak veriler len Grup 1'de yukleme zaman ile iki o 0.011
iki gruba ayrildi. Grup 1, K/I orani 0-1 yillik takip stresi arasinda istatistiksel !
2004 arasindaki implantlardan; Grup 2, K/1 olarak anlaml bir fark bulunamazken  *Bagimii t testi (p<0,05).
% - orani 1’den buyuk olan implantlardan (p=0,092); K/ oran1 1’den buyiik ola-
g- > olusmaktadir. rak olctilen Grup 2’de ytikleme zamam
= i ile iki yrlhik takip stiresi arasindaki fark TABLO 4
E o [statistiksel analizler IBM SPSS Statis- istatistiksel olarak anlamh bulunmus-
y = tics 20.0 bilgisayar programi kullani- tur (p=0,011) (Tablo 3). Bu tablodan —
o larak yapilmistir (IBM Corp. Released yola ¢ikilarak K/l oraninin 1’den bu- ‘ Cinsiyet ‘ Karsitark durumu
0 2011. IBM SPSS Statistics for Win- yuk oldugu tespit edilen implantlarda Gp1 kemik kaybi | Pearson Correlation ,082 ,003
2004 R dows, Version 20.0. Armonk, NY zamanla marjina.d ke'mﬂf kaybmm art- Sig. (2-tailed) 425 977
& IBM Corp., ABD). Calismanin verileri mus oldugu tespit edilmistir. N - -
degerlendirilirken tammlayici istatis-
. r tiksel metodlar (Ortalama, Standart Gruplardaki marjinal kemik kayiplari- Gp2 kemik kaybi | Pearson Correlation -,082 -,067
- e sapma, Frekans) yapilmistir. Verilerin nin cinsiyet ve karsit dentisyon ile ilis- Sig. (2-tailed) 632 ,699
e normal dagilma uygunlugunun ve kisi olup olmadigina bakilmistir (Tablo N 36 36
Resim 4: Kemik kayiplarinin gruplar icinde dagilimini gésteren Box-Plot grafigi. varyanslarin  homojenliginin kontro- 4). Cinsiyet farkinin Grup 1 (p=0,425)
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ve Grup 2 (p=0,632) ile istatistiksel
anlaml bir iliskisinin olmadigr goral-
musttr. Karsit dentisyon; dogal dis,
dis destekli porselen kuron ve imp-
lant destekli porselen kuron olarak 3
alt gruba aynlmisur. Karsit dentisyon
ile kemik kayiplan arasindaki iligki-
lerin de Grupl (p=0,977) ve Grup 2
(p=0,699) de istatistiksel olarak anlam-
I1 olmadigr bulunmustur.

TARTISMA

Bu calismada tek dis eksikligi bulu-
nan ve implant tedavisi uygulanan
hastalarin ytiklemeden sonra iki yillik
takiplerinde marjinal kemik kayiplart
degerlendirilmistir. Calismada ¢igne-
me kuvvetlerinin en fazla oldugu ve
yuklerin daha dengeli implanta ileti-
lebildigi posterior disler kullanilmis-
tir. Lateral kuvvetler anterior dislerde
daha sik goruldugi i¢in bu disler tercih
edilmemistir. Degerlendirmede kuron/
implant boyu oram degisken olarak
almmistir ve bu oramn marjinal ke-
mik kayb1 tizerine bir etkisi olmadig
bulunmustur. Bu calismada K/l oram
I’den kuictk olan Grup 1'deki kemik
kayb ile K/I oran1 1’den buyuk olan
Grup 2 arasinda anlamli bir fark bu-
lunmamistir.

U¢ boyutlu sonlu eleman analizi ca-
hsmalarmda peri-implant kemik do-
kusu etrafindaki ytklerin, streslerin
ve gerilimlerin degerlendirmesi say1-
sal olarak yapilabilmektedir (14, 23).
Kuron boyu ve implant boyu orant
biyomekanik komplikasyonlar ve imp-
lant kaybi acisindan bir risk faktort
olarak gortlmektedir (18). Urdaneta
ve ark. ‘min (28) yapugi calismada K/I
oraninin krestal kemikte stresi artirdig
bulunmus ve bu durumun kemik kay-
bina olumsuz etkisi olmadig1 sonucuna
varilmistur. Calismada artmis stresin
daha ¢ok vida gevsemesi ve abutment
kirlmas: gibi protetik komplikasyonla-
ra neden oldugu rapor edilmistir. Alti
yillik fonksiyonel yukleme takibinin
yapildig1 diger bir calismada da yine
benzer sekilde artmis kuron boyunun
kemik kaybindan ¢ok protetik kompli-
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kasyonlart artirdign bulunmustur (22).
Calismamizin bulgulan retrospektif ve-
rilerden elde edildigi icin K/I oraninin
komplikasyonlart arttirp arttirmadi-
g1 saptanamamistur. Implant usti tek
kuronlarda K/I boyu oranini inceleyen
sistematik derlemelerde implant sag
kalmu ile bir iliski bulunmanus fakat
bu oran arttikca marjinal kemik kay-
binin da artug gorulmustar (5, 17).
Cahismamizda K/I oraminin 1’den bii-
yuk oldugu tespit edilen implantlar-
da zamanla marjinal kemik kaybimin
artmis oldugu tespit edilmistir ve bu
bulgumuz bahsedilen stres artis1 goste-
ren sonlu eleman analizi calismalarn ve

derlemelerin sonuglariyla uyumludur.

Karsit arkta bulunan disin durumu-
nun kemige iletilen kuvveti etkiledigi
dusunulse de implantlar tzerindeki
etkisinin bilgisi simirhdir. Cesitli lokal
ve sistemik degiskenlerin peri-imp-
lant kemik seviyeleri tizerine etkisini
arastiran bir calismada, karsit disin
durumu ve krestal kemikteki degisik-
liklerin birbirini 6nemli derecede etki-
ledigi bulunmustur. Karsit disin dogal
dis oldugu durumda kemik kazanimi
gozlenirken, karsiin implant oldugu
durumda kemik kayb1 gozlenmistir
(26). Karsit cenede dogal dis veya sabit
protez bulunan 94 implanun 1 yillik
takibini yapan diger bir calismada ise
ytiklemeden sonra artmis kemik kaybi
rapor edilmistir (6). Urdaneta ve ark.
310 adet tek dis implant1 takip etmis-
ler, karsit cenede durumunun istatiksel
olarak onemli derecede kemik seviyesi-
ni etkiledigini bulmuslardir. Yaptklar
calismada dogal dislerin karsisindaki
implantlarda ortalama 0,20 mm kemik
kaybr gorulurken, implant-implant
karsihkh oklizyonda ortalama 0,62
mm kemik kaybi goralmustir (27).
Carlsson ve ark. ise 273 implant kar-
silastirdiklar calismada karsit arktaki
dentisyonun marjinal kemik kaybint
etkilemedigini bulmuslardir (7). Calis-
mamizda karsit disler olarak dogal dis,
dogal dis tizeri sabit protez ve implant
destekli sabit protez degerlendirilmis-
tir. Gruplar arasinda istatiksel olarak

anlaml bir fark bulunamamistir.

K/1 oraninin 6nemli derecede arttig:
kisa implant uygulamalarinda fircala-
ma ile temizleme zorlasmaktadir. Uzun
kuronlarda kuron-dis eti simirina firca
killart ulasamamakta, agiz hijyeni ba-
sarth olarak saglanamamaktadir. Bu
durum plak birikimine ve gingival enf-
lamasyona neden olmaktadir (22). K/
orani fazla olan implantlarda agiz hij-
yeninin korunmasinin daha gii¢ olma-
st biyolojik bir neden olarak marjinal
kemik kaybini etkileyebilir.

Bu calismada radyografilerden kemik
kaybr olcumu bilgisayar ortaminda
bir gorsel isleme yazilimi yardimiyla
yapilmistir. Bu sayede krestal kemik
seviyelerinin olduk¢a hassas ol¢um-
leri yapilabilmis, implantlarin boy ve
capmn bilinmesi sayesinde radyogra-
fik gorsellerin kalibrasyonlarn gercek-
lestirilmistir. Ancak radyografilerden
kuron boyu olcilmesi bu ¢alismanin
bir limitasyonudur. Radyografi uzerin-
den secilen kontakt noktasi ile gercekte
karsit disle olan temas noktast cogun-
lukla aym degildir. Statik ve dinamik
kontakt noktalart farkli noktalarda
olabilir (11). Meijer ve ark.nin yaptig
calismada ise intra-oral radyografiler-
den olctilen K/1 oraninin dijital model-
lerden olciilenlerden onemli derecede
daha fazla oldugu bulunmustur (15).
Dijitalize modellerde karsit disle olan
temas noktalar1 daha gercege yakin tes-
pit edilebilir.

SONUG

Cahsmamizin simirlan dahilinde, K/1
oraninin marjinal kemik kaybina dog-
rudan bir etkisinin olmadig ancak bu
oranin 1’den buyuk oldugu durum-
larda zamanla kemik kaybinin artabi-
lecegi olasihgr dusunulmustir. Karsit
dentisyonun ve cinsiyet farkinin ise
marjinal kemik kaybimi etkilemedigi
sonucuna varilmistir. Bunlarla birlikte,
bu cahsmanm bulgularini dogrulamak
icin takip suresi daha uzun, daha genis
bir hasta grubuyla yapilacak arastirma-
lara ihtiyag vardur.
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Bukulebilir Dayanaga Sahip
Tek Parca Kortikobazal
Dental Implantlarin Marjinal
Kemik Kaybi ve Sag Kalim
Acisindan Retrospektif
Olarak Degerlendiriimesi

Bu ¢alismanin amaci, bukulebilir dayanaga sahip tek

parca kortikobazal dental implantlarin sag kalimlar

ve marjinal kemik kayiplarinin degerlendirilmesidir. Bu
retrospektif calismada, bir yil dnce toplam 100 adet tek
parca kortikobazal implant yerlestirilmis 20 hastaya ait
veriler kullanilmigtir. Hastalarin implant yerlesiminden
hemen sonra ve tam 1 yil sonra ¢ekilmis panoramik
radyografileri karsilastirilarak degerlendirilmistir. Radyografik
bulgularda implantlarin ortalama kemik kaybi 0,22 mm
olarak saptanmig, kemik kayiplari ile implant ¢api, boyu ve
uygulanan c¢ene ile istatistiksel olarak anlamli bir korelasyon
bulunmamistir (p>0,05). Tek parca implantlarin 1 yil
sonundaki sag kalim orani %100 olarak saptanmistir. TUm
bu bulgularin isiginda tek parca kortikobazal implantlarin 1
yillik sag kalim oranlari ve dustk kemik kayiplari gbz 6ntne
alindiginda klinikte basari ile kullanilabilecegi sdylenebilir.

Anahtar kelimeler Tek parca dental implant, marjinal
kemik kaybl, sag kalim, bukulebilir dayanak.
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Siileyman Cagatay Dayan?

Bukulebilir dayanaga sahip
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Bu calismanin amaci, biiklebilir daya-

naga sahip tek parca kortikobazal dental

implantlarin sag kalimlar ve marjinal
kemik kayiplarinin dederlendirilmesidir. Bu retrospektif galismada, bir
yil 6nee toplam 100 adet tek parca kortikobazal implant yerlestirilmis
20 hastaya ait veriler kullaniimistir. Hastalanin implant yerlesiminden
hemen sonra ve tam 1 yil sonra gekilmis panoramik radyografileri kar-
silastirilarak degerlendirilmistir. Radyografik bulgularda implantlarin
ortalama kemik kaybi 0,22 mm olarak saptanmis, kemik kayiplar ile
implant capi, boyu ve uygulanan cene ile istatistiksel olarak anlamli
bir korelasyon bulunmamistir (p>0,05). Tek parca implantlarin 1 yil
sonundaki sag kalim orani %100 olarak saptanmistir. Ttim bu bul-
gulann 1gi1ginda tek parca kortikobazal implantlarin 1 yillik sag kalim
oranlari ve diistik kemik kayiplari g6z ontine alindiginda klinikte basari
ile kullanilabilecegi sdylenebilir.

Anahtar kelimeler
Tek parca dental implant, marjinal kemik kaybi, sag kalim, bikdlebilir
dayanak.

The purpose of the present study was to
evaluate the survival rates and marginal
bone levels of corticobasal one-piece
implants. In this retrospective trial, the 1 year data belonging to 100
one-piece corticobasal implants that were inserted to 20 patients were
used. The panoramic radiographs of the included patients that were
taken at loading time and 1 year after were compared and evaluated.
The mean bone loss of implants was 0.22 mm; no correlations were
detected between bone loss and implant diameter, length and inserted
jaws (p>0.05). The survival rate of one-piece implants were %100 after
1 year. In the light of the present results and taking into the consid-
eration of low marginal bone loss and high survival rates, it can be
concluded that one-piece corticobasal single piece implants can be
successfully used in the clinic.

Key words
One-piece dental implant, marginal bone loss, survival, bendable
abutment.

Retrospective evaluation of marginal bone loss and survival rates of single piece
dental implants with hendable abutments

GIRIS

Dis eksikliklerinin implant yerlestirilerek tedavisi gunimuzde he-
men hemen ttim dis hekimleri tarafindan yapilmakta ve ¢cok yuksek
basar1 ve sag kalim orani sayesinde giderek yayginlasmaktadir (18,
23). Ozellikle tam dissizlikte klasik tam protezler yerine hastaya ilk
onerilmesi gereken tedavinin alt iki implant ile desteklenmis tam
protez olmasi gerektigi, yapilan bir¢ok kontrollu klinik bilimsel ¢a-
lismanin 1s1iginda 2002 yihnda Kanada’min Montreal kentinde ya-
pilan bir bilimsel toplanti sonucunda da Mcgill uzlasisi olarak or-
taya konmustur (8). Dental implantlarn yayginlasmasiyla beraber
hastalarda beklentiler yillar boyunca daha da artmuistir. Uzun dissiz
bosluklarin ve sonu serbest biten dissiz alanlarin dental implantlarla
tedavisi artik dis hekimliginde bir rutin haline gelmistir.

Geleneksel dental implantlar, ortalama olarak 3.75 mm capinda si-
lindirik veya konik yapiya, 8-16 mm arasinda degisen uzunluklara
sahip olup; implant gévdesi, dayanak ve dayanak vidas: komponent-
lerini icermektedirler (24). Dental implantlarin yerlesimi icin ideal
olarak dikey yonde en az 13-15 mm, yatay yonde de en az 5-7 mm
kemik hacmi gerekmektedir (10, 24). Fakat her vaka bu implant-
larin yerlesimi icin uygun olmamaktadir. Bu tir durumlarda yapay
kemik uygulamast, st cenede sints kaldirma, alt cenede sinir late-
ralizasyonu gibi ileri cerrahi islemler gerekmektedir (5). Bu teknikler
her ne kadar basarih olsa da hem tedavi stiresini uzatmakta hem de
hastalara yanstyan maliyeti arturmaktadir (5, 10, 24). Tam dissizlik-
te alt cenede iki mental foramen arasina, tst ¢enede ise iki maksiller
sints arasina ikisi aksiyal diger ikisi de 30°-45° acilara sahip acili
implantlar tizerine hemen de ytiklenebilen vidali sabit protezler (All
on four sistemi) bu zor tekniklere alternatif olarak ortaya cikmustir.
Ayrica, tek dis eksikligi hari¢ cok sungerimsi kemik yapisina sahip
olmayan ttim vakalara uygulanabilen sadece kortikal kemikten des-
tek alan tek parca kortikobazal implantlar yine ileri cerrahi teknikle-
re uygun bir alternatif sayilabilir (14, 24).
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All on four sistemi ile ilgili yapilmis
bir¢ok klinik ¢alisma mevcuttur (9, 13,
14). Ayrica bu sistemin yasam Kkalitesi,
hasta memnuniyeti, sag kalim ve ke-
mik kaybina etkilerini icin sistematik
derlemeler de mevcut olup, bu derle-
melerde sistemin guvenilir oldugu or-
taya konulmustur (6, 21).

Kortikobazal tek parca implantlar, 6zel
bir dizayna sahip sadece kemigin ba-
zal kortikal kismindan destek saglayan
implantlardir (11, 20). Tek parca imp-
lantlar, ilk olarak 1972 yilinda kullanil-
mis ve gunumiize kadar gelmistir (3).
Tek parca implantlarin kullammindaki
en buytk sorun, cerrahi bir kitinin ol-
mamast olarak bildirilmekteydi (3, 22).
Bu implantlar, son yillarda birtakim
modifikasyonlarla gelistirilerek cerrahi
kit ile beraber klinisyenlerin kullani-
mina sunulmustur. Kortikobazal tek
parca implantlar alt ve tst cene kemik-
lerinin bazal kortikal kisimlarim retan-
siyon i¢in kullanmak tizere 6zel olarak
dizayn edilmistir (10). Bu implantlarm
ortopedik cerrahi felsefesine dayandig
icin dental implantlar simifinda degil,
ortopedik implantlar sinifinda olmast
gerektigi baz1 arastirmacilar tarafindan
bildirilmistir (10, 22). Kortikobazal
implantlarin diger implantlardan far-
ki, uzun ve cilali bir boyun bolgesine
sahip olmalari ve bu boyun bolgesiyle
beraber dayanak kisminin 15-25 de-
rece bukulebilmesidir (10, 20). Tek
parca olduklar icin hemen yiikleme-
ye musait olduklan ve vida gevsemesi
ve kinlmasi gibi ileride olusabilecek
protetik komplikasyonlardan armmus
olduklan bildirilmistir (20). Son do-
nemde siklikla kullanilmaya baslanan
bu ¢zel dizaynh implantlar hakkinda
yapilmis cok az sayida calisma mev-
cuttur. Bu ytizden de bu retrospektif
Kklinik calisma, tek parca kortikobazal
implantlarin 1 yillik sag kalim ve mar-
jinal kemik kaybim ol¢mek icin dizayn
edilmistir.

GEREG VE YOUNTEM
Bu calisma, Istanbul Yeni Yiizy1l Uni-
versitesi Fen, Sosyal ve Girisimsel Ol-
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mayan Saghk Bilimleri Arastirmalar
Etik Kurulu tarafindan 2022/05-860
sayil karar ile onaylanmis, Dinya Tip

Birligi Helsinki Deklarasyonu Prensip-
lerine uyulmustur. Calismaya Ocak
2020-Ocak 2021 tarihleri arasinda
klinigimizde rehabilite edilmis 20 adet
hasta ve 100 adet tek parca Mode Pro-
vo implantlar (Mode Provo Implant;
Mode Medikal, Istanbul, Turkiye) da-
hil edilmistir. Kullanilan tek parca Pro-
vo implantlar, Bifazik Kalsiyum Fosfat
ile 1,4~1,8 micron araliginda homojen
olarak purtzlendirilmis govde bolu-
mune, bukulebilir cilali bir boyuna ve
cilah dayanaga sahiptirler. Implantlarin
40 adeti ust ceneye, 60 adedi de alt ce-
neye uygulanmstir. Implantlarm timi
deneyimli bir ag1z dis cene cerrahisi uz-
mani tarafindan yerlestirilmis, st yapi-
lar1 da simante metal destekli seramik
sabit restorasyonlar ile hemen yukleme
prosediirtine uygun olarak deneyimli
bir protetik dis tedavisi uzman tara-
findan yapilmistir. Yiiklemeden hemen
sonra hastalardan panoramik radyog-
rafiler CCD sensorlit orthopantomog-
raph (PAX-I, Vatech, Kore) cihazi ile
dijital olarak elde edilmistir. Ttm has-
talar yiklemeden tam 1 y1l sonra rutin
kontrole cagirlarak yine aym cihazla
dijital panoramik filmler cekilmistir.
Provo implantlarn tam gozlenemedi-
gi ve stiperpoze olan boltumler meveut
ise olcumler tekrarlanmistir. Hastalarn

daha onceden cekilmis olan yikleme

Resim 1:

Dijital goruntuler
Uzerinde kemik
kaybi olctimleri.

sonrast ve 1 yil sonraki rontgenleri
karsilastirilarak kemik kayiplari olcul-
mustur. Hastalarn panoramik radyog-
rafileri, deneyimli bir oral diagnoz ve
radyoloji uzmani tarafindan standart
radyografi cihazi ve 1sinlama degisken-
leri kullamlarak elde edilmistir. Ol-
ctimlerin net olabilmesi icin goruntiler
20 kat buyutalmus ve vektorel ol¢um-
ler yapilmstir. Bu islemler i¢in Image J
(US National Institutes of Health, ABD)
yazilm programindan yararlanilmistir.
Olctimlerde referans olarak her imp-
lant i¢in 6nceden bilinen implant ¢ap1
referans deger olarak alinmisur. Dijital
goruntiller tuzerinde implant cevre-
sinden krestal kemik seviyesine kadar
olan mesafe belirlenmis ve kontrol
goruntusinden olan mesafe bu mesa-
feden cikarlmustir (Resim 1). Onceden
bilinen implant ¢api ile goruntulerden
olculen cap orantilanmis aym oranti
olculen kemik kaybma uygulanarak
marjinal kemik kayiplar ol¢ulmustur.
Bu olctimler daha once kalibre edilmis
bir arastirmaci tarafindan 2 kez yapil-
mis ve her implant icin bu 2 6l¢imun
ortalamasi alinarak asil deger elde edil-
meye calistimistir. Her implant icin biri
mezial digeri distal olmak tizere kemik
kayiplar slctilmiis; bu iki degerin arit-
metik ortalamasi tek bir kemik kaybi
degeri olarak kaydedilmistir.

Istatistiksel analizler IBM SPSS Statis-
tics 20.0 bilgisayar programi kullani-
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implant
Boyu

30

TABLO 1

implant boyunun kemik kaybina etkisi.

—

95% Giiven araligi

8 mm ,1606 ,64637 -,0808 4020

10 mm 27 777 ,29160 ,0624 ,2931

12 mm 23 ,2213 ,48566 ,0113 4313

15 mm 20 ,3657 ,59444 ,0875 ,6439

Total 100 ,2202 ,52038 ,1169 ,3235
P* 0,551

* Tek yonli varyans analizi (p<0,05)

implant
Capi

31

TABLO 2

implant capinin kemik kaybina etkisi.

—

95% Giiven araligi

3 mm ,1812 ,63798 -,0528 4152
3,5mm 24 ,2104 ,48429 ,0059 4149
4 mm 25 2477 AT7427 ,0520 4435
4,5 mm 20 ,2580 44180 ,0512 ,4648
Total 100 ,2202 ,52038 ,1169 ,3235
P* 0,950

* Tek yénli varyans analizi (p<0,05)

TABLO 3

Kemik kaybi korelasyonlari.

Lokalizasyon

Kemik kaybi Pearson Korelasyon 133 =011 ,059
Sig. (2-tailed) 186 913 ,560
N 100 100 100

larak yapilmistir (IBM Corp. Released
2011. IBM SPSS Statistics for Win-
dows, Version 20.0. Armonk, NY: IBM
Corp., ABD). Calismamizin verileri
degerlendirilirken tanmimlayici istatis-
tiksel metodlar (Ortalama, Standart
sapma, frekans) yapilmisur. Verilerin
normal dagilma uygunlugunun ve
varyanslarin homojenliginin kontroli
Kolmogorov-Smirnov ve Levene testi
ile yapilmustir. Verilerin normal dagih-
ma uygun oldugu goralmustur. Farkl
implant boylarinin ve implant caplari-
nin marjinal kemik kaybi iliskileri tek

24

yonlt varyans analizi (ANOVA) kul-
lamilarak test edilmistir. Maksilla ve
mandibular arasindaki kemik kaybi
karsilastirmast icin bagimsiz t testi kul-
larulmustir. Implant boyu, capt ve loka-
lizasyonu ile marjinal kemik kayiplari-
nin arasindaki korelasyon Pearson testi
ile analiz edilmistir. Ttiim analizlerde
istatistik anlamlilik dtizeyi 0,05 olarak
kabul edilmistir.

BULGULAR
Calisma, retrospektif olarak taranan
20 hastaya ait 100 adet implantin rad-

yografik verileri tizerinde yapilmustir.
Hastalarm 10'u (%50) kadin, 10u
(%50) erkektir. Yaslan1 41 ile 64 ara-
sinda degismekte olup, ortalama yas
53,62+6,85, medyan yas 53,5’tir. 100
implantn 40 adeti st ceneye, 60 ade-
di de alt ceneye uygulanmistir. Ttm
implantlar hemen yuklenmistir. Bir yil
sonunda hicbir implant kaybi yasan-
mamistir. Sag kalim orani %100°dur.
Kullanilan implant c¢aplart ve boylar
Tablo 1 ve Tablo 2’de gosterilmistir.

Implantlarda ortalama marjinal kemik
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kayb1 0,22+0,52 mm olarak bulun-
mustur. Implant boyu, implant cap:
ve implant bolgesi ile kemik kayiplan
arasinda istatistiksel olarak anlamh bir
fark ve korelasyon tespit edilmemistir
(p>0,05; Tablo1-3; Resim 2).

TARTISMA

Implantin fonksiyona girdigi ytikleme-
den bir yil sonraki kemik kayip mik-
tar1 implant basarisi icin buytk énem
tasimaktadir (16). Ideal kosullarda,
implantlarda minimum kemik kay-
b1 gozlenmelidir (4). Implant basar
kriterlerinde 2008 yilinda Pisa konfe-
ransinda Misch ve ark.’nin yaymladig
basar1 kriterleri en siklikla kullamlan
metotlardan birisidir (15). Bu kriter-
lerdeki fark ise ilk y1l kemik kaybinin
cerrahi sonrast 2 mm’den az olmasidir
(15). Calismamizda, standardizasyonu
saglamak amaciyla tist yapilar1 simante
metal destekli restorasyonlardan yapil-
mis ve hemen yiiklenen implantlarin
radyografik verileri kullamlmistur. So-
nucta, tek parca Mode Provo implant-
larda bir yil sonraki marjinal kemik
kayb1 ortalama 0,22; sag kalim ora-
n1 ise %100 bulunmustur. Bu da her
iki basar1 kriterini de saglamaktadir
(4,15). Baslangicta gorilen kemik ka-
yiplarinda oklizal kuvvetler, kantilever
uzunlugu ve ozellikle de parafonksiyo-
nel ahskanhklar degerlendirilmeli ve
azalulmaya cahsilmalidir (2). Genellik-
le, eger implant yuksekliginin 1/2’sin-
den fazla krestal kemik kaybi olursa
implantin kaybedilme riski vardir (1,
7, 19). Calismamizda hicbir implantta
1 mm’den fazla bir kayip yasanmamis-
ur. Bu konuda yapilmis literatiirde az
sayida calisma ve birka¢ vaka raporu
mevcuttur. Palka ve Lazarovun calis-
masinda sag kalim orani bir y1l sonun-
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Wmrsih ayde

Resim 2:
implant

S lokalizasyonu ile

e kemik kaybinin
iliskisi.

Lekalizasyon

da %99,3 olarak bulunmustur (20).
Bu sonu¢, calismamizin sonuclariyla
uyumludur. Lazarov’un yapugi 4 yillik
bir diger klinik calismada da bu oran
%97 olarak bulunmustur (11). Yapi-
lan bu iki calismada kullanilan imp-
lantlar tamamen cilal yuzeye sahiptir.
Oysa ki ¢alismamizda kullanilan Provo
implantlar sadece boyun ve dayanak
bolgesinde cilah govde bolumtinde
ise 1,4~1,8 micron arahginda Bifazik
Kalsiyum Fosfat Micro-Blast ile ptirtiz-
lendirilmistir. Bu yeni dizayn ile daha
uzun donem prospektif klinik calisma-
ya ihtiyag¢ vardur.

Calismamizda kullanilan implantlar 3,
3,5, 4 ve 4,5 mm’dir. Implant capiyla
kemik kayiplar1 arasinda bir iliski bu-
lunamamustir. Bu sonu¢ daha once ya-
pilmis calismalar destekler niteliktedir
(12). Benzer sekilde implant boylan ile
de kemik kaybi arasinda iliski buluna-
mamistir. Bu sonuc ta benzer calisma-
larla uyumludur (17).

Alt ceneye yerlestirilen implantlar-
da genelde tust ceneye nazaran daha
az kemik kaybi oldugu bildirilmistir

(19). Alt cene kemiginin daha yogun
bir yapiya sahip olmasi, siingerimsi
ozelligi daha cok olan ust ceneye gore
osseointegrasyon yeniden sekillenme
safhasinda daha az kemik yikimu yarat-
makta ve bu yuzden genelde alt cene-
deki implantlarda daha az kemik kayb1
olusmaktadir (17, 19). Calismamizda
alt ve ust ceneye yerlestirilen Provo
implantlardaki kemik kayiplari arasin-
da fark gozlemlenmemistir. Bunun se-
bebinin sadece bazal kemikten destek
alan Provo tek parca implantlarin ozel
yapisindan kaynaklanmis olabilecegi
dustunulmektedir.

SONUG

Bu retrospektif calismanim sonucu ola-
rak bukilebilir yapiya sahip kortiko-
bazal Provo implantlarinin bir yilhk
kemik kayb1 ve sag kalm verileri goz
onune alindiginda klinikte uygun va-
kalarda basarihi sonuclar verebilecegi
soylenebilir. Fakat, bu implantlarn ba-
sarisini tam olarak degerlendirmek icin
daha uzun stireli ve daha fazla implant
degerlendirecek prospektif klinik calis-
malara ihtiya¢ vardir.
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Ti-Base Abutmentlara
Baglanan Protezlerde
Implantlarin Marjinal Kemik
Kaybi Acisindan Retrospektif
Olarak Degerlendiriimesi

Calismada Ti-base abutmentlara baglanan implant
destekli sabit restoras-yonlarda implant etrafindaki
marjinal kemik kayiplarinin digital panoramik réntgenler

ile degerlendirilmesi amagclanmistir. Ayrica bu
degerlendirmede; kuron boyu/implant boyu, implantin
bulundugu c¢ene, yiv yapisina gore implantlarin kemik kaybil
miktarina etkileri incelenmistir. Calismaya 41 hasta ve 125
adet Mode Rapid ve Mode Level implant dahil edilmistir.
Hastalarin ¢ekilmis olan ytkleme sonrasi ve 1. yil kontrol
rontgenleri karsilastirilarak marjinal kemik kayiplari ve
kuron boyu/implant boyu dlgtlimustir. Ti-base abutmenta
baglanan agresif yivli implantlarda 1 yil sonunda saptanan
marjinal kemik kaybi miktari 0,0118 mm iken, regular yivli
implantlarda 0,0456 mm olarak belirlenmistir. Calismada
Ti-base abutmentlara baglanan implant destekli sabit
restorasyonlar degerlendirildiginde, 1 yiIl sonra saptanan
marjinal kemik kaybli incelenen tUm parametrelerde her iki
basar kriterini saglamaktadir.

Anahtar kelimeler Implant, Ti-base abutment, sabit
protez, marjinal kemik kaybi, sag kalim.
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Sileyman Cagatay Dayan?

Ti-base abutmentlara baglanan

TURK

e PRt protezlerde implantlann marjinal

TDD; Temmuz 2022, 95: 10-14

e e | KEMIK KaYDI acisindan retrospektif
A sahankava | Olarak degerlendiriimesi

Esra Bilgi Ozyetim?

Retrospective evaluation of marginal bone loss of dental implants with prostheses

Onur Geckili® | ponded to ti-hase abutments.

Calismada Ti-base abutmentlara bag-

lanan implant destekli sabit restoras-

yonlarda implant etrafindaki marjinal
kemik kayiplarinin digital panoramik rontgenler ile degerlendirilmesi
amaclanmigtir. Ayrica bu degerlendirmede; kuron boyu/implant boyu,
implantin bulundugu cene, yiv yapisina gére implantlarin kemik kaybi
miktarina etkileri incelenmistir. Galismaya 41 hasta ve 125 adet Mode
Rapid ve Mode Level implant dahil edilmistir. Hastalarin gekilmis olan
ylikleme sonrasi ve 1. yil kontrol rontgenleri kargilastinilarak marjinal
kemik kayiplari ve kuron boyu/implant boyu dlctlmistir. Ti-base
abutmenta bagdlanan agresif yivli implantlarda 1 yil sonunda saptanan
marjinal kemik kaybi miktari 0,0118 mm iken, regular yivli implantlar-
da 0,0456 mm olarak belirlenmistir. Galismada Ti-base abutmentlara
baglanan implant destekli sabit restorasyonlar degerlendirildiginde, 1
yil sonra saptanan marjinal kemik kaybr incelenen tim parametrelerde
her iki basari kriterini saglamaktadir.

Anahtar kelimeler
implant, Ti-base abutment, sabit protez, marjinal kemik kaybi, sag
kalim.

ABSTM':'I' The aim of this study was to evaluate

the marginal bone loss of implant with

Ti-base abutments. The effects of crown/
implant size, implant localization, active and regular threads on the
amount of bone loss were investigated. In this retrospective trial, the
data belonging to 125 Mode Rapid and Mode Level implants that were
inserted to 41 patients 1 year ago were used. Marginal bone loss and
crown/implant length were measured on the post-loading and 1st year
control x-rays of the patients. The marginal bone loss values were ob-
tained as 0.0118 mm in active threaded implants and 0.0456 mm in
regular threaded implants. In the study, marginal bone loss measured
of fixed prosthesis bonded to Ti-base abutments provides the success
criterion in all parameters examined.

Key words
Implant, Ti-base abutment, fixed prosthesis, marginal bone loss,
survival.

Dis eksiklerinin dental implantlar ile rehabilitasyonu gunimuzde
rutin bir uygulama haline gelmistir (26). Implant destekli sabit
restorasyonlar vida tutuculu ya da siman tutuculu olabilmektedir
(31). Implant a¢ilanmasinin uygun olmadig olgularda siman tutu-
culu restorasyonlar ile daha estetik sonuclar elde edilmektedir (17).
Ancak temizlenemeyen siman artiklar peri-implantitis gibi kompli-
kasyonlara sebep olabilmektedir (14, 30).

Gunimizde implant destekli sabit restorasyonlarda kullanilan ki-
sisel abutmentlar 2 farkh sekilde uretilmektedir. Titanyum, alun,
lityum disilikat, zirkonya gibi tek parca materyallerden tretilen
abutmentlar ve zirkonya, seramik ya da PEEK gibi materyallerden
aretilen kopinglerin titanyum taban tzerine simante edildigi iki
parcali abutmentlardir (16).

Zirkonya ve titanyum materyallerinin sertlik derecelerinin farkh ol-
mas! nedeniyle; zirkonya abutmentlar yerlestigi titanyum implant
platformuna zarar verebilmektedir. Zirkonya abutmentin boyun
bolgesinde kirik, titanyum implantin i¢ kisminda asinma goriilebil-
mektedir (5). Bu mekanik komplikasyonun giderek yayginlasmasi
sebebiyle tiretici firmalar implant-dayanak baglantisimin titanyum
parca ile saglandig ve bu titanyum parca tizerine zirkonya kopin-
gin yerlestirildigi ve “hibrit abutment” olarak isimlendirilen yeni bir
abutment sistemi gelistirmislerdir (5).

Hibrit abutmentlarin implant icine yerlesen internal kismi titanyum
materyalinden uretilmektedir. Protez baglanti bolgesi ise tercih edi-
len materyale bagh olarak uretilmekte ve implant icine yerlesen ti-
tanyum parcaya oturmaktadir. Iki parca birbirlerine baglanmakta
ve tek parca gibi hareket etmektedir (16). Literatiirde hibrit abut-
mentlarm maksimum yiik tasim kapasitesinin ve kirilma direncinin
tek parca abutmentlardan daha yiiksek oldugunu gosteren cahisma-
lar mevcuttur. Bu sebeplerle tretici firmalar mevcut implant boyut-
larina uygun olarak “Ti-base” olarak bilinen abutmentlar tiretmeye
baslamuslardir (16).

Implant destekli sabit restorasyonlarda ytiksek basar oranlarn bildi-

1- Dr, Ozel Klinik, 2- Dr. Ogr. Uyesi, istanbul Yeni Yiizyil Universitesi Dis Hekimligi Fakdiltesi Protetik Dis Tedavisi AD, 3- Dog Dr,, Istanbul Universitesi Cerrahpasa
Saglik Hizmetleri Meslek Yiiksek Okulu, 4- Prof. Dr, Istanbul Universitesi Dis Hekimligi Fakiiltesi Protetik Dis Tedavisi AD
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rilmesine ragmen uzun dénemde pro-
tetik ve biyolojik komplikasyonlar go-
rulebilmektedir (18). Implant destekli
sabit restorasyonlarin basarist ve sag
kalim1 implant etrafindaki marjinal ke-
mik kayiplarindan etkilenebilir. Biyo-
lojik genislik miktar1, peri-implantitis
olusumu, implant-dayanak baglantisi,
protetik faktorler implant etrafinda-
ki marjinal kemik kaybini etkileyen
faktorlerden bazilandir (6, 7, 10, 32).
Literattirde  sabit  restorasyonlarda
implant cevresindeki kemik kaybini
degerlendiren calismalarda; travmatik
cerrahi uygulamalarin, asir1 ytikleme-
nin veya erken ytiklemenin, implantin
seklinin, implantin lokalizasyonunun,
implant ic ceperi ile dis ceperi arasnda
mikro acikhgn, enfeksiyonun, mik-
robiyal kontaminasyonun, implant ve
protetik komponentin mikro hareke-
tinin, implant boyun geometrisinin ve
tekrarlanan vida torkunun marjinal ke-
mik kaybina sebep olabilecek faktorler
oldugu bildirilmistir (2, 11, 13, 29).

Calismada Ti-base abutmentlara bag-
lanan implant destekli sabit restoras-
yonlarda implant etrafindaki marjinal
kemik kayiplarinin digital panoramik
rontgenler ile degerlendirilmesi amac-
lanmistuir. Ayrica bu degerlendirmede;
kuron boywimplant boyu, implantn
bulundugu cene, farkhi ozellikte yiv
yapisina sahip implantlann kemik
kayb1 miktarina etkileri incelenmistir.

GEREG VE YONTEM

Bu calisma, Istanbul Yeni Yizyil Uni-
versitesi Fen, Sosyal ve Girisimsel Ol-
mayan Saghk Bilimleri Arastirmalarn
Etik Kurulu tarafindan 2022/05-860
no.lu karar ile onaylanmis, Dun-
ya Tip Birligi Helsinki Deklarasyonu
Prensiplerine uyulmustur. Calismaya
01.01.2020 ile 01.06.2021 tarihleri
arasinda klinigimizde implant cerrahisi
yaptlmus ve Ti-base abutment kullamila-
rak implant destekli sabit protezleri ya-
pilmis 41 hasta ve 125 adet implant da-
hil edilmistir. Uygulanan implantlarin
681 agresif yivli implant (Mode Rapid
implant, Mode Implant/Mode Medikal

MIA SCIENCE

San. ve Tic. Ltd. Sti., Istanbul, Turkiye)
ve 57’si regular yivli implantur (Mode
Level implant, Mode Implant/Mode
Medikal San. ve Tic. Ltd. Sti., Istanbul,
Turkiye). 65 adet implant st ceneye,
60 adet implant ise alt ceneye yerles-
tirilmistir. Implantlarin ytklenmesini
takiben hastalardan alman panoramik
radyografiler CCD sensorlii orthopan-
tomograph (PAX-I, Vatech, Kore) ci-
haz ile dijital olarak elde edilmistir.
Calismaya dahil edilen hastalarm 1
yil sonraki kontrol radyografileri ayni
cihazla cekilmistir. Hastalarn panora-
mik radyografileri, deneyimli bir oral
diagnoz ve radyoloji uzmamn tarafindan
standart radyografi cihazi ve 1sinlama
degiskenleri kullamlarak elde edilmis-
tir. Hastalarin ¢ekilmis olan ytkleme
sonrast ve birinci yil kontrol rontgen-
leri karsilastirilarak marjinal kemik
kayiplar ve kuron boyw/implant boyu
olculmistir. Olctimlerin net olabilme-
si icin gortntiler 20 kat buyuttlmis
ve vektorel olctimler yapilmustir. Bu
islemler i¢in Image J (US National Ins-
titutes of Health, ABD) yazilim progra-
mindan yararlanilmistr.  Olcumlerde
referans olarak her implant icin énce-
den bilinen implant capi referans de-
ger olarak alinmstir. Yikleme sonrast
ve kontrolde cekilen dijital goruntuler
tzerinde implant cevresinden krestal
kemik seviyesine kadar olan mesafe
olcilmus ve kontrolde cekilen ront-
gende Olciilen mesafe yiikleme sonrast
cekilen rontgenden elde edilen mesafe-
den cikarilmistir (Resim 1). Onceden
bilinen implant ¢ap1 ile goruntulerden
olctlen cap orantilanmis ayni oranti
olculen kemik kaybia uygulanarak
marjinal kemik kayiplari ol¢ulmustur.
Bu olctimler ayni arastirmac tarafin-
dan 2 kez yapilmus ve her implant icin
bu 2 olcimun ortalamas: alinarak asil
deger elde edilmistir. Her implant icin
biri mesial digeri distal olmak tizere ke-
mik kayiplar1 ol¢ulmus; bu iki degerin
aritmetik ortalamast tek bir kemik kay-
b1 degeri olarak kaydedilmistir. Calis-
madan elde edilen veriler implantlarin
bulundugu cene, farkh yiv yapilar1 ve
kuron boyu/implant boyu oranlari ara-

Resim 1:
Dijital gérunt tzerinde kemik kaybi
Olctimd.

sindaki iliski acisindan karsilastirilmis-
ur ve literatiirde belirtilen Albrektsson
ve ark. (1) ve Misch ve ark. (20)nin
implantlar icin basan kriterlerine gore
degerlendirilmistir.

Istatistiksel analizler IBM SPSS Statis-
tics 20.0 bilgisayar programu kullani-
larak yapilmistir (IBM Corp. Released
2011. IBM SPSS Statistics for Win-
dows, Version 20.0. Armonk, NY: IBM
Corp., ABD). Calisma verilerinin para-
metrelerinin normal dagilima uygun-
lugu Kolmogorov-Smirnov ve Levene
testi ile degerlendirilmis ve paramet-
relerin normal dagilima uygun oldugu
saptanmustir. Calisma verileri deger-
lendirilirken tamimlayic1 istatistiksel
metodlarin yani sira verilerin karsilas-
urilmasinda bagimsiz t testi kullanil-
mustir. Farkliliga neden olan grubun
tespitinde ise Pearson testi kullaml-
mustir. Anlamhlik p<0.05 duzeyinde
degerlendirilmistir.

BULGULAR

Calisma, retrospektif olarak taranan 41
hastaya ait 125 adet implantin radyog-
rafik verileri tizerinde yapilmustir. Ca-
lismaya katlan hastalarn %611 kadin,
%39'u erkektir. Bir yil sonunda hicbir
implant kayb1 yasanmamustir. Sag ka-
lim oran1 %100’dur.

Implantlarin 65 adedi tst ¢eneye, 60
adedi alt ceneye uygulanmustir. Bir yil
sonunda Ust ceneye uygulanan imp-
lantlarda ortalama 0,017 mm, alt ce-

n

Kaya & Ark.

TABLO 1

implantin bulundugu cenenin kemik kaybina etkisi.

Lokalizasyon “m Std. Deviation | Std. Error Mean

Kemik kaybi Ust cene ,0170 ,36154 ,04484
Alt cene 60 ,0383 ,21401 ,02763
p 0,68

*Bagimsiz t testi (p<0,05)

TABLO 2

Farklr yiv yapilarinin kemik kaybina etkisi.

implant “m Std. Deviation | Std. Error Mean

Kemik kaybi Rapid (Agresif yivli) ,0118 ,35544 ,04310
Level (Regular yivli) 57 ,0456 21472 ,02844
p* 0,51

*Bagimsiz t testi (p<0,05)

TABLO 3

Kuron boyu/implant boyu oraninin kemik kaybina etkisi.

Kemik kaybi 1'den blyuk ,0389

,22740 ,02799

1'den kuguk 59 ,0142

,36439 ,04744

p*

0,65

*Bagimsiz t testi (p<0,05)

TABLO 4

Kemik kaybi korelasyonlari.

Kemik kaybi Pearson Correlation ,036 ,056 -,042
Sig. (2-tailed) ,692 ,531 ,645
N 125 125 125

*Pearson testi (p<0,05)

neye uygulanan implantlarda ortalama
0,0383 mm kemik kayb1 saptanmustir
(Tablo 1).

Ti-base abutmenta baglanan agresif
yivli implantlarda 1 yil sonunda sap-
tanan marjinal kemik kaybi miktar
0,0118 mm iken, regular yivli imp-
lantlarda 0,0456 mm olarak belirlen-
mistir (Tablo 2).

12

Calismada Ti-base abutmentlara bag-
lanan sabit protezlerin kuron boylar
ile uygulanan agresif ya da regular yivli
implantlarm boylan karsilastirnldigin-
da; 66 adet implantin kuron boyw/
implant boyu orani 1’den buyik iken,
59 adet implantin kuron boyw/implant
boyu 1'den kuctik saptanmistir. Bir yil
sonunda kuron boywimplant boyu
1’den biytik olan implantlarda ortala-

ma 0,0389 mm, kuron boyw/implant
boyu I'den kuctik olan implantlarda
ortalama 0,0142 mm kemik kayb1 be-
lirlenmistir (Tablo 3).

Marjinal kemik kayb1 miktar ile imp-
lantin bulundugu bolge, kuron boyw/
implant boyu orani, implantin yiv ya-
pist arasinda anlamli bir iliski saptan-
marnustir (p>0,05) (Tablo 4).
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TARTISMA

Implant tedavisinin basar1 kriterlerin-
den biri de marjinal kemik seviyesinin
uzun donemde ayni seviyede idame
ettirilmesidir. Implant etrafindaki alve-
olar kemik kalite ve kantitesini deger-
lendirmek implant tedavisinin basari-
st belirlemede yol gostericidir (25).
Implanun, ytklemeden 1 yil sonraki
gozlenen marjinal kemik kayb1 miktart
implantin basarisinin degerlendirilme-
sinde buytk onem tasimaktadir (19).
Albrektsson ve ark. (1) 1986 yilinda
implantlarin basarih kabul edilmeleri
icin ytiklendikten 1 yil sonra kemik
kayip miktarinin 1,5 mm’den az ol-
mas1 gerektigini ve sonraki her yilda
ise kemik kayb1 miktarinin 0,2 mm ile
sinirlt kalmast gerektiginin bildirmis-
lerdir. 2008 yilinda Misch ve ark. (20)
implantlarin kemik kaybi miktarinin,
implant cerrahisini takiben ilk yilda 2
mm’den az olmasi gerektigini belirt-

misleridir.

Calismada Ti-base abutmentlara bagla-
nan implant destekli sabit restorasyon-
larda digital panoramik rontgenler ile
marjinal kemik kayiplar1 degerlendi-
rilmistir. Bu degerlendirmede; kuron
boyw/implant boyu oraninn, farkh yiv
yapisina sahip implantlarin ve imp-
lantlarin bulundugu cenenin marjinal
kemik kayb1 miktarina etkileri incelen-
mistir. Calismada Ti-base abutmentla-
ra baglanan implant destekli sabit res-
torasyonlar degerlendirildiginde, 1 yil
sonra saptanan marjinal kemik kaybi
incelenen tim parametrelerde her iki
basar kriterini saglamaktadir.

Implantin geometrik seklinin imp-
lantm yerlestirme torku degerlerinde
onemli rol oynadigy bildirilmektedir.
Ozellikle immediat yukleme planlan-
diginda, daha ytiksek stabilite seviyele-
rine izin veren tasarima sahip implant-
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larm  kullanimi tercih edilmektedir.
Implant ureticileri Tip 4 kemikte daha
iyi stabilite elde etmek icin daha agre-
sif yivlere sahip implant tretmislerdir
(3). Bu calismada Ti-base abutmenta
baglanan agresif yivli implantlarda 1
yil sonunda saptanan marjinal kemik
kayb1 miktar1 regular yivli implantlar-
dan daha dustik saptanmistir.

Kumar ve ark. (15). Tamizi ve ark.
(28) cahismalarinda alt ceneye ve st
ceneye yerlestirilen implantlar etrafin-
daki marjinal kemik kaybi miktarinin
benzer oldugunu; Negri ve ark. (22).
Penarrocha ve ark. (24) ise ust cene-
de saptanan kemik kayb1 miktarmm
alt ceneye oranla daha fazla oldugunu
bildirmislerdir. Ust cenede daha fazla
kemik kaybi gorulmesinin sebebi ola-
rak ise tst cenede kemik kalitesinin alt
ceneden daha kott olmasi ve genellik-
le tip III veya tip IV olarak simiflandi-
rilmasia  dayandinlmisur (4). Lite-
ratiirdeki calismalara (15, 28) benzer
olarak bu calismada alt cenede meyda-
na gelen kemik kaybi miktari ile ve tst
cenede meydana gelen kemik kaybi
miktar arasinda anlaml iligki saptan-
mamistir. Calismadan elde edilen so-
nuclar Negri ve ark. (22), Penarrocha
ve ark. (24)nin ¢alisma sonuclar ile

uyumlu bulunmamistir.

Kuron ytksekliginin artmasi kuron
boyuw/implant boyu oraninin degis-
mesine sebep olmaktadir ve bu ora-
nin artmast implantlarin tzerine ge-
len mekanik ytkun artmasma sebep
olmaktadir (23). Moraes ve ark. (21)
kuron boyw/implant boyu orannin
stres dagilimi tizerindeki etkilerini de-
gerlendirdikleri calismada kuron boyu
artisinin oblik kuvvetler alinda kemik
ile implant ara yuzunde stres artisina
neden oldugunu belirtmislerdir. Cahs-
mada kuron boyu/implant boyu oran-

lar1 arasinda istatistiksel olarak anlamh
farklhilik saptanmamustir. Kuron boyu/
implant boyu oram 1’den az olan
implantlarin etrafinda meydana gelen
marjinal kemik kayb1 ortalama 0,0142
mm; kuron boyw/implant boyu orani
1 mm’den buyutk olan implantlarin et-
rafinda gozlenen kemik kayb1 0,0389
mm olarak saptanmustir. Her iki so-
nucta belirtilen basar1 kriterlerini kar-
silamaktadir.

Implantlarin basarisint  degerlendiril-
mesinde kullanilan bir diger kriter ise
peri-implantitistir (1). Uzun dénemde
gozlenen implant cevresi kemik kay-
binda asir1 okluzal yukler, periodontal
hastalik hikayesi, yetersiz agiz hijyeni
dusunilmektedir (9, 27). Fakat kisa
donemde  gozlenen peri-implanter
hastaliklarin siman tutuculu protez-
lerin simantasyonu asamasinda tasan
simanin tam olarak uzaklastirllamadigt
durumlarda meydana geldigi bildiril-
mektedir (8, 12). Ti-base abutmentlar
ustiin mekanik o6zelliklerine ilaveten,
simantasyon isleminin agiz disinda ya-
pilmasi sebebiyle siman artig1 proble-
mini ortadan kaldirmaktadir.

SONUGLAR

Cahismanin  simirlamalan  dahilinde;
Ti-base abutmentlara baglanan imp-
lant destekli sabit restorasyonlar de-
gerlendirildiginde, bir yil sonra sap-
tanan marjinal kemik kaybi incelenen
tim parametrelerde Albrektsson ve
ark. (1) ve Misch ve ark. (20)nin ba-
sart kriterini saglamaktadir. Ti-base
abutmentlarn baglandigi implantlarm
1 yillik kemik kaybi ve sag kalim ve-
rileri goz ontine alindiginda, klinikte
uygun endikasyonda Ti-base kullani-
mimm basarih sonuglar verebilecegi
dustnulmektedir. Ancak bu konu ile
ilgili daha uzun takip streli calismala-
rin yapilmasina ihtiyac vardir.

13

Arastirma Makaleleri

Kaya & Ark.

NAKLAR

1.

Albrektsson T, Zarb G, Worthington P, Eriks-
son AR. The long-term efficacy of currently used
dental implants: a review and proposed crite-
ria of success. Int | Oral Maxillofac Implants.
1986;1(1):11-25.

Becker W, Goldstein M, Becker BE, Sennerby L.
Minimally invasive flapless implant surgery: A
prospective multicenter study. Clin Implant Dent
Relat Res. 2005;7(1): 21-7.

Bilhan H, Bilmenoglu C, Urgun AC, Ates G, Bural
C, Cilingir A, Geckili O.
of the Primary Stability of Two Implant Designs in
Two Different Bone  Types: An In Vitro Study.
Int | Oral Maxillofac Implants. 2015;30(5):1036-
40.

Branemark P-I. Tissueintegrated prostheses. Os-
seointegration Clin Dent. 1985;11-76.

Brodbeck U. The ZiReal post: A new cera-
mic implant abutment. | Esthet Restor Dent.
2003;15(1):10-23.

Broggini N, McManus LM, Hermann JS, et al.

Comparison

Peri-implant inflammation defined by the imp-
lant-abutment interface. ] Dent Res. 2006;85(5):
473-8.

Fu JH, Hsu YT, Wang HL. Identifying occlusal
overload and how to deal with it to avoid marginal
bone loss around implants. Eur | Oral Implantol.
2012;5:91-103.

Gapski R, Neugeboren N, Pomeranz AZ RM.
Endosseous Implant Failure Influenced by Crown
Cementation: A Clinical Case Report. Int | Oral
Maxillofac Implant. 2008;23:943-6.
Heitz-Mayfield LJA, Lang NP. Comparative bio-
logy of chronic and aggressive periodontitis vs. pe-
ri-implantitis. Periodontol 2000. 2010;53:167-81.
Hermann JS, Buser D, Schenk RK, Cochran DL.
Crestal Bone Changes Around Titanium Implants.
A Histometric Evaluation of Unloaded Non-Sub-
merged and Submerged Implants in the Canine
Mandible. ] Periodontol. 2000;71(9):1412-24.
Hermann JS, Schoolfield JD, Schenk RK, Buser D,
Cochran DL. Influence of the Size of the Micro-
gap on Crestal Bone Changes Around Titanium
Implants. A Histometric Evaluation of Unloaded
Non-Submerged Implants in the Canine Mandib-
le. J Periodontol. 2001;72(10):1372-83.
Karoussis IK, Salvi GE, Heitz-Mayfield LJA, Bra-
gger U, Hammerle CHF, Lang NP. Long-term

implant prognosis in patients with and without a
history of chronic periodontitis: A 10-year pros-
pective cohort study of the ITI® Dental Implant
System. Clin Oral Implants Res. 2003;14:329-39

13. KimY, Oh T], Misch CE, Wang HL. Occlusal con-
siderations in implant therapy: Clinical guidelines
with biomechanical rationale. Clin Oral Implants
Res. 2005;16(1):26-35.

14. Korsch M, Obst U, Walther W. Cement-associ-
ated peri-implantitis: A retrospective clinical ob-
servational study of fixed implant-supported res-
torations using a methacrylate cement. Clin Oral
Implants Res. 2014;25(7):797-802.

15.  Kumar, A., RA. Jaffin and CB. The effect of
smoking on achieving osseointegration of surfa-
ce-modified implants: a clinical report. Int | Oral
Maxillofac Implants. 2002;17(6):816-9.

16. Kurbad A, Kurbad S. CAD/CAM-based implant
abutments. Int | Comput Dent. 2013;16(2):125-
41.

17. Lemos CA, de Souza Batista VE, Almeida DA,
Santiago Junior JF, Verri FR PE. Evaluation of ce-
ment-retained versus screwretained implant-sup-
ported restorations for marginal bone loss: a syste-
matic review and meta-analysis. ] Prosthet Dent.
2016;115(4):419-427.

18. Mangano C, laculli F, Piattelli A, Mangano F.
Fixed restorations supported by Morse-taper con-
nection implants: A retrospective clinical study
with 10-20 years of follow-up. Clin Oral Implants
Res. 2015;26(10):1229-36.

19. Misch CE. Early crestal bone loss etiology and its
effect on treatment planning for implants. Post Gr
Dent. 1995:3-17.

20. Misch CE, Perel ML, Wang HL, et al. Implant
success, survival, and failure: The International
Congress of Oral Implantologists (ICOI) pisa con-
sensus conference. Implant Dent. 2008;17(1):5-
15.

21. de Moraes SLD, Verri FR, Junior JFS, de Faria
DAA, de Mello CC, Pellizzer EP. A 3-D finite
element study of the influence of crown-imp-
lant ratio on stress distribution. Braz Dent J.
2013;24(6):635-41.

22. Negri M, Galli C, Smerieri A, et al. The effect of
age, gender, and insertion site on marginal bone
loss around endosseous implants: Results from a
3-year trial with premium implant system. Bio-

YAZISMA ADRESI

Dr. Ogr. Uyesi Esra Bilgi Ozyetim

23.

2y,

25.

26.

27.

28.

29.

30.

31

32.

med Res Int. 2014;2014:369051.

Nissan ], Ghelfan O, Gross O, Priel 1, Gross M,
Chaushu G. The effect of crown/implant ratio
and crown height space on stress distribution in
unsplinted implant supporting restorations. ] Oral
Maxillofac Surg. 2011;69(7):1934-39.

Pefiarrocha, M. et al. Radiologic study of mar-
ginal bone loss around 108 dental implants and
its relationship to smoking, implant location,
and morphology. Int ] Oral Maxillofac Implants.
2004;19(6).

Randow K, Ericsson I, Nilner K, Petersson A,
Glantz PO. Immediate functional loading of
Brénemark dental implants: An 18-month cli-
nical follow-up study. Clin Oral Implants Res.
1999;10(1):8-15.

Silva GC, Cornacchia TM, de Magalhaes CS, Bu-
eno AC MA. Biomechanical evaluation of screw-
and cement-retained implantsupported prosthe-
ses: a nonlinear finite element analysis. ] Prosthet
Dent. 2014;112(6):1479-1488.

Squier RS, Agar JR, Duncan JP TT. Retentive-
ness of Dental Cements Used with Metallic Imp-
lant Components. Int | Oral Maxillofac Implant.
2001;16:793-8.

Tamizi, M. et al. Comparison of bone healing
around nonsubmerged and submerged implants in
Maestro system of Biohorizon technology. Shahid
Beheshti Uni Dent Sch ]. 2005;23(1):18-27.
Weng D, Nagata MJH, Bell M, Bosco AF, De
Melo LGN, Richter EJ. Influence of microgap lo-
cation and configuration on the periimplant bone
morphology in submerged implants. An expe-
rimental study in dogs. Clin Oral Implants Res.
2008;19(11):1141-7.

Wilson Jr. TG. The positive relationship between
excess cement and peri-implant disease: A pros-
pective clinical endoscopic study. | Periodontol.
2009;80(9):1388-92.

Wittneben JG, Millen C, Bragger U. Clinical
performance of screw- versus cement-retained
fixed implant-supported reconstructions— A
systematic review. Int ] Oral Maxillofac Implant.
2014;29(1):84-98.

Zitzmann NU, Berglundh T. Definition and pre-
valence of peri-implant diseases. In: Journal of
Clinical Periodontology. ; 2008;35(8):286-91.

istanbul Yeni Yuzyll Universitesi Dis Hekimligi Fakultesi, Protetik Dis Tedavisi ABD
Sutluice Mahallesi, Binektasi Sokak No:10 Beyoglu / Istanbul
Tel: 0543 658 67 35 e e-posta: esrabilgiozyetim@hotmail.com

14

MIA SCIENCE

105



Arastirma Makaleleri Arastirma Makaleleri

TURK
DisHEKIMLIGI DERGISI

THE TURKISH JOURNAL OF DENTISTRY

Implant UstU overdenture
protezlerde farkll atasman tiplerinin
marjinal kemik kaybi Uzerine etkisi:
| Retrospektif calisma

Avetpospectve stuty

| Implant (st overdenture

C - —_TURK——— . L
Implant Ustu Overdenture peanaet el protezlerde farkll atasman tiplerinin
Protezlerde Farkli Atagsman

e rwea| Marinal kemik kaybi Uzerine etkist:
Tiplerinin Marjinal Kemik e J Y
Kaybi Uzerine Etkisi:

Hatice Defnuehll;x(:diarggf:; Retros pekl:if @a||$ma
Retrospektif Calisma

Esra Bilgi Ozyetim?
Siilleyman Cagatay Dayan® | The effect of different attachment types on marginal bone loss in implant overdenture prosthesis:

A retrospective study

106

MIA SCIENCE

Bu galismanin amaci implant UstU overdenture protezlerde
kullanilan Ball ve Locator atasmanlarin marjinal kemik kaybi
Uzerine etkisini arastirmaktir. Calismaya Bali veya Locator
atasmanli iki implant destekli overdenturelar dahil edildi.

iki grupta (n=12) toplam 24 implantin dokuz yillik takip
rontgenleri incelendi. YUkleme sonrasi ve dokuz yillik takip
rontgenleri arasindaki kemik kayiplari bir gérintt isleme
programi araciligiyla hesaplandi. Gruplar arasinda fark
Mann-Whitney U testi ile incelendi, istatiksel olarak anlamili
fark bulunmadi (p=0,226). Marjinal kemik kayiplarinin

grup ici degerlendirmesinde yukleme ve takip zamani
arasindaki farklara Wilcoxon Signed Ranks testi ile bakildl
ve Istatiksel olarak anlamli bir fark bulunmadi (Bali p=0,182;
Locator p=0,327). Bununla birlikte Bali atasman kulla-
nilan implantlardaki marjinal kemik kaybi ortalamasinin
(0,237+0,831) Locator ortalamasindan (0,093+0,558) fazla
oldugu goruldu.

Anahtar kelimeler Locator, ball, implant, protez.

Bu caligmanin amaci implant Ustii over-

denture protezlerde kullanilan Ball ve

Locator atasmanlarin - marjinal - kemik
kaybr Gizerine etkisini aragtirmaktir. Galismaya Ball veya Locator atas-
manli iki implant destekli overdenturelar dahil edildi. iki grupta (n=12)
toplam 24 implantin dokuz yillik takip rontgenleri incelendi. Yiikleme
sonrasi ve dokuz yillik takip réntgenleri arasindaki kemik kayiplari bir
gorintdi isleme programi araciligiyla hesaplandi. Gruplar arasinda fark
Mann-Whitney U testi ile incelendi, istatiksel olarak anlamli fark bu-
lunmadi (p=0,226). Marjinal kemik kayiplarinin grup ici degerlendir-
mesinde ylkleme ve takip zamani arasindaki farklara Wilcoxon Signed
Ranks testi ile bakildi ve istatiksel olarak anlaml bir fark bulunmadi
(Ball p=0,182; Locator p=0,327). Bununla birlikte Ball atasman kulla-
nilan implantlardaki marjinal kemik kaybi ortalamasinin (0,237+0,831)
Locator ortalamasindan (0,093+0,558) fazla oldugu goriildu.

Anahtar kelimeler
Locator, ball, implant, protez.

ABST“A‘:‘I‘ The aim of this study is to investigate the

effect of Ball and Locator attachments

used in implant supported overdenture
prostheses on marginal bone loss. Two implant supported overden-
tures with Ball or Locator attachments were included in the study.
Nine-year follow-up x-rays of a total of 24 implants in two groups
(n=12) were analyzed. Bone losses between post-loading and nine-
year follow-up x-rays were calculated using an image processing
program. The difference between the groups was evaluated with the
Mann-Whitney U test, no statistically significant difference was found
(p=0.226). In the within-group evaluation of marginal bone loss, the
differences between loading and follow-up time were evaluated with
the Wilcoxon Signed Ranks test and no statistically significant differ-
ence was found (Ball p=0.182; Locator p=0.327). However, the mean
marginal bone loss in the implants with Ball attachment (0.237+0.831)
was higher than the implants with Locator attachment (0.093+0.558).

Key words
Locator, ball, implant, prosthesis.

GIRIS

Dissizlik toplumsal bir saglik problemidir ve artan yasam stireleri
nedeniyle populasyonda tam dissiz hastalarin gortilme orani art-
maktadir (31). Tam protez kullanan hastalarin yasadiklar1 prob-
lemler arasinda tutuculuk ve stabilite eksikligine, buna bagli olarak
cigneme etkinliginin azalmasmna oldukca sik rastlanmaktadir (45).
Ozellikle mandibulada tutuculugun ve stabilitenin saglanmast ol-
dukea zordur ve bu durum hastalarn psikolojilerini olumsuz et-
kilemektedir (46). Gunumuizde mandibulada tam dissizlik olgula-
rinda iki implant tizeri overdenture protezler temel tedavi prensibi
olarak kabul gormustur (17).

Implant st overdenture protezler 40 yili askin bir suredir kulla-
nilmaktadir (49). Implant usti sabit protezler ile karsilasurnldiginda
overdenture protezler daha ekonomik bir alternatiftir. Ayrica oral
hijyenin saglanmasi daha kolaydir ve kayip destek dokulari akrilik
protez yerine koyabildigi icin yuz estetiginin geri kazanilmas sag-
lanmus olur (10).

Osseointegre implantlarin basart orammin %97 oldugu literatur-
de rapor edilmistir (5). Implant basarisinin degerlendirilmesinde
marjinal kemik kayb1 en onemli kriterdir (29, 36). Kemik kayb1
miktarnin yuklemeyi takip eden yilda 1,5 mm ve bunu takip eden
her yil icin 0,2 mm olmasi fizyolojik olarak kabul edilebilirdir (2,
25). Marjinal kemik kaybi miktarinin radyografiden olctilmesi en
sik kullanilan yontemdir (24, 30, 41, 49). Bu nedenle implant te-
davisi goren hastalarin ditizenli takip rontgenlerinin alinmasi tedavi
basarisini belirlemede esastir (41).

Marjinal kemik kaybinin nedeni biyomekanik veya mikrobiyal ola-
bilir (20). Implant tizerine gelen asin yiikler biyomekanik neden-
lere bir ornektir. Overdenture protezin bagh oldugu atasmanlarin
reziliensi ve geometrisi implant tizerine gelen yuklerde farkliliklar
yaratabilir. Atasman farkinin kemik kaybina bir etkisinin olmadig1-
n1 gosteren calismalar meveut olsa da bu konuda daha fazla klinik
calismaya gerek duyulmaktadir (3, 21).

1- Dt., Ozel Model Adiz ve Dis Saghdi Poliklinigi, 2- Dr, Ozel Model Agiz ve Dis Saghgi Poliklinigi, 3- Dr. Ogr., Istanbul Yeni Yizyil Universitesi Dis Hekimligi

Fakiiltesi Protetik Dis Tedavisi AD, 4- Dog. Dr,, Istanbul Universitesi Cerrahpasa Saglik Hizmetleri Meslek Yiiksek Okulu
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Bu calismanin amact implant ustil
overdenture protezlerde kullanilan iki
farkl atasman (Ball ve Locator) tipinin
marjinal kemik kayb1 tizerine etkisini

arastirmakuir.

GEREG VE YGNTEM

Istanbul Yeni Ytzyll Universitesi Gi-
risimsel Olmayan Arastirmalar Etik
Kurulu tarafindan 2022/05-860 sayil
karar ile onaylanan bu ¢alisma retros-
pektif bir calisma olarak tasarlanmistir
ve Diinya Tip Birligi Helsinki Dek-
larasyonu Prensiplerine uygundur.
Eylil 2012 ve Mart 2013 tarihleri ara-
sinda, Ozel bir agiz ve dis saglig1 hasta-
nesinde (Ozel Alpi Agiz ve Dis Saghg
Merkezi, Pendik, Istanbul) implant
destekli hareketli protezler ile tedavi
edilmis hastalarn kayitlan veri olarak
kullamlmustir.

Calismaya dahil edilme kriterleri ola-
rak vakalarn 2012-2013 yillan arasin-
da interforaminal bolgede iki implant
uygulanmis, ball veya locator atas-
manlariyla desteklenen implant ustt
tam protezler ile tedavi edilmis olma-
s1; rontgen kayitlarmin meveut olmast
(operasyon oncesi-sonrasi, yukleme
sonrasi, 8 yillik duzenli takip) belir-
lenmistir. Diyabet hastalari, belirlenen
rontgenlerin eksik oldugu vakalar, iki-
den fazla sayida implant ile desteklen-
mis vakalar, farkli atasman tipleri uy-
gulanmis vakalar ve gtinde 10 adetten
fazla sigara tiketen vakalar calismadan
hari¢ tutulmustur.

Bu doénemler arasinda tedavi goren,
aynm implant markast uygulanmis
(Mode implant, Mode Medikal, Turki-

Resim 1:
Radyografilerde

mesafeleri.

s
Resim 2:
£ )
= Implant
§ lokalizasyonu ile

kemik kaybinin
iliskisi.

e

ye) ve calismaya dahil edilme kriterle-
rine uygun olan 51 hastadan 24 tane-
sine ulasilmis, 9 yillik takip amaciyla
tekrar klinige cagnlms ve kontrol rad-
yografileri alinmistir. Kontrol randevu-
larma gelen 16 hastaya uygulanmis 32
implantin 30 tanesinin markanim pasif
yivlere sahip Level Implant modeli, 2

tanesinin markanin agresif yivlere sa-

hip Rapid Implant modeli oldugu be-
lirlenmistir. Bu implantlarin 12 tane-
sinde Locator abutment, 20 tanesinde
Ball abutment kullanilmistir. Implant-
larda standardizasyonu saglamak ama-
cayla Rapid implant kullanilmis vaka
calisma dist birakilmistir. Esit sayilara
sahip Ball ve Locator abutmentlarla
desteklenmis implantlardan olusan

TABLO 1
implant Capi implant Boyu
3,3 6 25 10 7 29,2
3,7 14 58,3 11,5 12 50
4.1 3 12,5 13 3 12,5
4,7 1 4,2 16 2 8,3
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olctlen kemik kaybi

Capkat ve Ark.

2 grup olusturmak amaciyla Ball abut-
ment kullamlan 3 vaka daha calisma
dist birakilmustir.

Calismaya dahil edilen tum vakalar-
da interforaminal bolgeye aym cerrah
tarafindan 2 implant uygulanmistir.
Tedaviler osseointegrasyonun tamam-
lanmas1 acgisindan cift asamali olarak
gerceklestirilmistir. Kullamilan imp-
lantlarin caplan 3,3; 3,7; 4,1 ve 4,7
arasinda degisirken, implant boylar
10; 11,5; 13 ve 16 arasinda degismek-
tedir. Implantlarin cap ve boy dagihm-
lar1 Tablo 1’de gosterilmistir.

Ug ayhk iyilesme periyodu sonrasin-
da hastalarin hareketli protezleri aym
protez uzmani tarafindan yapilmistir.
Implant-protez baglanulan agiz iceri-
sinde gerceklestirilmistir.

Marjinal kemik kayiplarini degerlen-
dirmek icin rontgen cihazlan (Point
500 HD, Pointnix, Kore ve Hyperion
X5 2D Pan, Myray, Italya) ile ytkle-
me sonrasinda ve 9 yillik kontrol se-
ansinda alinan dijital panoramik rad-
yografiler calisma icin esas alindi. Bu
dijital goruntilerde olcumleri yapa-
bilmek amaciyla Image J (US National
Institutes of Health, ABD) goruntit
isleme programu kullamldi. Program-
da kalibrasyon gercek boyu bilinen
implantlarin  radyografilerde olctlen
implant boyuna oranlanmast ile yapil-
di. Referans olarak implanun boyun
bolgesine komsu krestal kemigin tepe
noktalar1 alinirken, tum 6lctimler go-
runtuler %400 buytitulerek yapildi.
Marjinal kemik kaybi hesaplanirken
mezial-distal bolgelerdeki implantin
boyun seviyesi ile kemigin implant
yuzeyine degdigi ilk nokta arasindaki
mesafeler olculdit (Resim 1). Yiikleme
ve takip radyografilerindeki implant-
larin mezial ve distal kemik seviyeleri
olculerek kaydedildi. Bu dlctumlerden
elde edilen mezial-distal seviyelerin
ortalamalar1 hesaplandi. Ortalamala-
rin takip ve yikleme zamani arasinda-
ki farklar1 marjinal kemik kayb1 olarak
not edildi.

Istatistiksel analizler IBM SPSS Statis-
tics 20.0 bilgisayar programi kullani-
larak yapilmistir (IBM Corp. Released
2011. IBM SPSS Statistics for Win-
dows, Version 20.0. Armonk, NY: IBM
Corp., ABD). Calismamizin verileri
degerlendirilirken tamimlayic istatis-
tiksel metodlar (Ortalama, standart
sapma, frekans) yapilmistir. Verilerin
normal dagihima uygunlugunun ve
varyanslarin homojenliginin kontrolil
Kolmogorov-Smirnov ve Levene testi
ile yapilmistir. Verilerin normal da-
gilma uygun olmadigi gorulmustur.
Normal dagihma uymayan verilere
orneklem sayis1 goz 6ntne alnarak
parametrik olmayan istatiksel analizler
uygulanmustir. Ball ve Locator grupla-
rinin marjinal kemik kayiplarinin kar-
silastinlmasinda Mann Whitney U testi
kullamlmistir. Ball ve Locator gruplari-
nin grup ici yukleme gtint ve kontrol
zamani arasindaki kemik kaybi farklart
Wilcoxon isaretli siralar testi ile analiz
edilmistir. Tim analizlerde istatistik
anlamhhk duzeyi 0,05 olarak kabul
edilmistir.

BULGULAR

Marjinal kemik kayb ile gruplar ara-
st iliski incelendiginde; Ball grubunda
ortalama 0,237 + 0,831 kemik kayb1
gozlenirken, Locator grubunda ortala-
ma 0,093 + 0,558 kemik kaybi goz-
lenmistir (Resim 2). 9 yillik takip stre-
si sonunda Ball veya Locator atasman
kullaniminin - marjinal kemik kayb1
acisindan istatistiksel olarak anlamh
bir farki bulunamamstur (p=0,226)
(Tablo 2).

Marjinal kemik kayiplart grup ice-
risinde degerlendirilmis, Ball atas-
mant (p=0,182) ve Locator atasmani
(p=0,327) kullanilan gruplarda ytikle-
me ve takip stireleri arasinda istatistik-
sel olarak anlamli bir fark bulunama-
mustir (Tablo 3).

TARTISMA

Tutuculuk ve stabilitenin problem ol-
dugu tam protez hastalarinda implant
destekli overdenture protezler cig-

neme etkinligi ve konforu iyilestire-
rek yasam kalitesini yikseltmektedir.
Overdenture protezlerin literattirde ra-
por edilmis basart orani (%94,5-98,8)
yuksektir (11). Implantlarin basarist
ise zaman igerisinde olusan marjinal
kemik kaybimin miktan ile olcilebil-
mektedir (27). Rutin radyografiler ile
marjinal kemik kaybinin takip edilme-
si en yaygmn kullanilan yontemlerden
birisidir (6, 42).

Tum limitasyonlarina ragmen den-
tal radyografiler kemik kaybimn
miktarini ve geometrisini degerlen-
dirmek icin kullamilmaktadir (19).
Bu amacla paralel teknikle cekilmis
periapikal rontgenleri kullanan aras-
tirmalar mevcuttur (9, 22, 37). Rad-
yografik kemik yuksekligini ¢l¢gmede
hangi yontemin daha uygun oldu-
gunu arastiran calismalar panoramik
rontgenlerin - periapikal = rontgenler
kadar dogru sonuc verdigini goster-
mistir (26, 33, 35). Kullman ve ark.
21 hasta ile periapikal ve panoramik
rontgenler Uzerinden yapuklarn de-
gerlendirmede, panoramik gorunti-
lerin kemik-yiv temasini gostermede
periapikal goruntuler kadar guvenilir
oldugunu gostermislerdir (26). Pano-
ramik rontgenler implant tedavisinde
hizh, teknigi kolay ve dusik dozlu
radyasyona sahip diagnostik bir yar-
dimaidir (48). Ancak dikey ve yatay
yonde magnifikasyona bagh gorun-
ti bozulmalart olabilmektedir (43).
Dijital panoramik goruntilerde bu
magnifikasyon bozulmasi boyutlar
bilinen bir referans objesi sayesinde
duizeltilebilmektedir (39, 47, 48). Bu
calismada da kullanilan bir gorun-
tit isleme programu ile, boyu ve capt
bilinen implantlar sayesinde her go-
runtt icin kalibrasyon ve dogru me-
safe olctimleri yapilabilmektedir (39).
Arastirmalar panoramik radyografile-
rin kemik baglanti noktasmdan imp-
lant yivlerine kadar olan mesafenin
olculmesinde kabul edilir hassasiyet
gosterdigini rapor etmistir (3, 44).
Mevcut calismada bu bilgiler 1s181n-
da dijital panoramik radyografilerden
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TABLO 2

Locator ve Ball gruplar arasi fark.

Std. Error Ort.

Ball 12 ,2371 ,83113 ,23993
Kemik kaybi
Locator 12 ,0929 ,55834 ,16118
p* 0,226

* Mann Whitney U testi (p<0,05).

TABLO 3

Ball ve Locater grup ici fark.

BYort ,8083 12 ,90254 ,26054

BTort 1,0454 12 ,86484 ,24966
[P 0,182

LYort ,5675 12 , 73947 21347

LTort ,6604 12 ,52797 ,15241
P* 0.327

* Wilcoxon Signed Ranks Test (p<0,05). BY (Ball ylkleme), BT (Ball takip), LY (Locater ylkleme), LT (Locater takip).

olcum yapilmistir. Baslangic zamani
olarak protetik ytikleme zamani esas
alinmis, ortalama dokuz yillik takip
rontgenleri tizerinden marjinal kemik
kayiplan degerlendirilmistir.

Marjinal kemik kaybimin etiyoloji-
si biyomekanik veya mikrobiyolojik
olabilir (12, 28). Arastirmacilar ara-
sinda hangisinin daha etkili oldugu
konusunda farkli sonuclar rapor edil-
mistir. Sasada ve ark. (38) yapuklar
calismada 3 farkli implant-abutment
baglanti ¢cesidinin kemik kayb tizerine
etkisini arastirmuslardir. Arastirma so-
nucunda kemik seviyesinde ve u¢ uca
(butt-joint) baglant seklinde 1,5-2,0
mm marjinal kemik kayb1 gorulurken,
doku seviyesinde (tissue-level) ve plat-
form-switch baglanti seklinde kemik
kayb1 bu kadar ytiksek gorilmemistir.
Yazarlar bu farkin uc¢ uca birlesim cesi-
dinde abutment ve implant arasindaki
genis mikro-araligin bu bolgede bak-
terilerin penetrasyon ve kolonizasyo-
nuna izin vermesinden kaynaklandi-
g1 rapor etmislerdir. Ebadian ve ark.
overdenture protezlere destek olan
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implantlarda biyomekanik faktorlerin
mikrobiyolojik faktorlerden daha etkili
oldugunu rapor etmislerdir (14). Son-
lu elemanlar analizi sonuclarina gore
implantlarda kortikal kemikte asirt
yuklenme, gerilme tipi stres 170-190
MPa’1 astigt zaman meydana gelmek-
tedir (32, 34). Maksillada tam protez,
mandibulada Locator tutuculu over-
denture kullanan hastalarda okluzal
kuvvetler bu stres degerlerine ulasacak
kadar fazla bulunmamistur. Buradan
yola cikarak oklizal yuklerin marji-
nal kemik kaybina etkisinin kuguk
oldugu, diger biyomekanik faktorlerin
kemik kaybinda etkili olabilecegi bazi
arastirmacilar tarafindan dustnulmiis-
tir (41). Bu sonuclar protezlerin rutin
takiplerinin 6nemini ortaya koymakta-
dir. Doku destegini yitirmis ve besle-
me gerektiren protezlerde atasmanlar
fulkrum etkisi yaratarak implantlar
uzerinde daha fazla stres olusmasina
neden olabilir. Baz1 ¢calismalar okluzal
astr1 yiklemenin ve uyumsuz okluzyo-
nun implant stabilitesini ve marjinal
kemik kaybim etkiledigini gostermistir
(12, 40).

Overdenture protezlerde farkli atas-
man tiplerini karsilastiran bir¢ok kli-
nik calismada marjinal kemik kayb:
uzerinde atasman tiplerinin etkisinin
benzer oldugu bulunmustur (4, 13).
Locator ve Ball tutucular bagimsiz
atasmanlar  olarak  simiflandinlirlar
(18). Bagimsiz atasmanlar bar tutucu-
lar gibi implantlar arasinda gelen yuk-
leri paylasmazlar. Atasmanlarin geo-
metrisi ve tutucu elemanin reziliensi
implanta iletilen stresi etkileyebilir.
Locator atasmamin ikili retansiyon
ozelligi bulunmaktadir. Simirh bir late-
ral mentese hareketine izin veren, i¢ ve
dis ytizeylerinden surtinme ile tutucu-
luk prensibine sahiptir. Ball atasmana
gore daha rijit bir baglanu sagladig
icin implant tizerine daha fazla kuvvet
iletebilir ve boylelikle daha fazla kemik
kaybina neden olabilir (8, 15). Celik
ve ark. fotoelastik stres analizi ile yap-
tiklan calismada Locator atasmanlarin
ball ve bar atasmanlara kiyasla daha
fazla peri-implant strese neden oldu-
gunu rapor etmistir (7). Bunun aksine
Akca ve ark. erken yukleme yaptiklar
mandibular overdenture vakalarinda
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Locator atasmanlarin ball atasmanlar-
dan daha az kemik kayb1 gosterdigini
bulmuslardir (1). Ma ve ark. yapmus
olduklar1 calismada 6 farkli atasman
tipi kullanmislardir ve marjinal kemik
seviyelerinde gruplar arasinda bir fark
bulamamislardir (30). Benzer olarak
bizim calismamizda da Locator ve Ball
atasmanlar arasinda kemik kaybi aci-
sindan istatiksel olarak anlamh bir fark

cikmamistir.

Bu calismanin bir limitasyonu atasman
yuksekliginin standart olmamasidir.
Yuksek dayanaklann implant tuze-
rinde daha fazla horizontal kuvvetler
uyguladigl ve daha fazla kemik kay-
bina neden oldugu teleskop tutuculu
protezlerde rapor edilmistir (16, 23).
Diger bir limitasyon ise veri sayisinin
az olmasidir.

SONUG
Calismamizin  sinirli verileri 1s181n-
da dokuz yillik takip stresi boyunca

implant destekli hareketli total protez-
lerin Ball veya Locator atasmanlar ile
baglanmasinin kemik kaybina anlamh
bir etkisinin olmadigim goruldu. Bu-
nunla birlikte Ball atasman kullanilan
implantlardaki marjinal kemik kaybi
ortalamasinin Locator atasman kulla-
nilanlarn ortalamasindan fazla oldugu
gozlemlenmistir. Ancak calismamizin
bulgularini desteklemek icin daha ge-
nis hasta gruplariyla, daha uzun takip
strelerine sahip arastirmalarin yapil-
mast gerekmektedir.
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Farkli yiv yapisina sahip

! dental implantlarda marjinal kemik
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Farkl Yiv Yapisina Sahip
Dental Implantlarda
Marjinal Kemik Kaybinin
Degerlendirilmesi:

Pilot Calisma

Yerlestirme sirasinda implantin stabilitesinin saglanmasi,
basari icin kritik bir faktor olarak kabul edilmektedir. Implant
stabilitesine ek olarak, peri-implant marjinal kemik kaybi
onemli bir tedavi sonug 6lctstduir. Bu prospektif pilot
calismada, ayni implant firmasina ait iki farkl yiv tasarimina
sahip implantlarin 1 yillik takip sonrasi marjinal kemik
kayiplarinin degerlendirmesi amaglanmistir. Calismaya

15 hasta ve 41 adet implant dahil edilmistir. Uygulanan
implantlarin S’i agresif yiv tasarimina sahip ve 33’0 ise
normal yiv tasarimina sahiptir. Implantlarin ytklenmesini
takiben ve 1 yil sonra hastalardan panoramik radyografiler
CCD sensorlu cihaz ile dijital olarak elde edilmistir. Alinan
rontgenler Uzerinde marjinal kemik kaybi dlgtimleri yapiimis,
elde edilen veriler istatistik programi ile degerlendiriimistir.
Agresif yivli ve normal yiv yapisina sahip implantlarda 1 yil
sonunda saptanan marjinal kemik kaybi miktari arasinda
anlamli iliski bulunmamistir.

Anahtar kelimeler Kemik Kaybl, Agresif Yiv, Dental
Implant.
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Farkll yiv yapisina sanip
dental implantlarda marjinal kemik
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Cagatay Dayan3

Onur Geckili* | Evaluation of marginal hone loss in dental implants with ditferent thread structure: Pilot study

Yerlestirme sirasinda implantin- stabili-

tesinin saglanmasi, basar icin kritik bir

faktor olarak kabul edilmektedir. implant
stabilitesine ek olarak, peri-implant marjinal kemik kaybi nemli bir
tedavi sonug 6lciistidir. Bu prospektif pilot calismada, ayni implant
firmasina ait iki farkl yiv tasanmina sahip implantlarin 1 yillik takip
sonrasi marjinal kemik kayiplarinin degerlendirmesi amaglanmistir.
(Galismaya 15 hasta ve 41 adet implant dahil edilmistir. Uygulanan
implantlarin 8'i agresif yiv tasarimina sahip ve 33' ise normal yiv
tasanimina sahiptir. Implantlarm yiiklenmesini takiben ve 1 yil sonra
hastalardan panoramik radyografiler CCD sensorlii cihazi ile dijital
olarak elde edilmistir. Alinan réntgenler zerinde marjinal kemik kaybi
dlctimleri yapilmis, elde edilen veriler istatistik programi ile degerlen-
dirilmistir. Agresif yivli ve normal yiv yapisina sahip implantlarda 1 yil
sonunda saptanan marjinal kemik kaybi miktari arasinda anlami iligki
bulunmamigtir.

Anahtar kelimeler
Kemik Kaybi, Agresit Yiv, Dental implant.

ABST“A':‘I' Ensuring implant stability during place-

ment is considered a critical factor for

success. In addition to implant stability,
peri-implant marginal bone loss is an important measure of treatment
outcome. The aim of this prospective pilot study was to evaluate the
marginal bone loss of implants with two different thread designs of the
same implant company after 1 year of follow-up. The study included
15 patients and 41 implants. Of the implants, 8 were implants with
aggressive thread design and 33 were implants with regular thread
design. Panoramic radiographs were obtained digitally with a CCD
sensor device following implant loading and 1 year later. Marginal
bone loss measurements were made on the radiographs and the data
obtained were evaluated with a statistical program. No significant cor-
relation was found between the amount of marginal bone loss detected
at the end of 1 year in implants with aggressive and regular thread
structure.

Key words
Marginal Bone Loss, Aggressive Thread, Dental Implant.

GiRig
Dental implantlar, kismi ve total dis eksikliginin tedavisinde yaygin
olarak kullamlmaktadir. Bircok uzun dénem yapilmis calismalarda
implantlarin ytiksek sag kalim oramna sahip oldugu bildirilmistir
(1). Implant yerlestirilmesinden sonra Brinemark ve ark. (2) tara-
findan tanimlanan osseointegrasyon gelisimi, klinik basariyr belir-
leyen onemli bir faktordur (3). Osseointegrasyonu saglamanin en
onemli unsuru mobilitenin olmamas: yani implantin stabil olarak
kemikte durmasidir. Osseointegrasyon olustuktan sonra, marjinal
kemik kaybs, stabilite kaybu icin 6nemli bir faktordur (4). Stabilite
eksikligi, implant veya kemik kaybina da yol acar (5). Kemik kayb1
2 asamada gergeklesir (6). Implantin maruz kaldig stireye ve protez
baglantisina bagh olarak meydana gelen erken kemik kaybi (7) ve
kemik kaybinin bir sonraki asamasi olan, fonksiyon sirasinda mey-
dana gelebilen ‘ge¢ kemik kaybr'dir (8). Ge¢ kemik kaybia genel-
likle periimplantit neden olmaktadir (9). Dis cekiminden sonraki
ilk y1l boyunca kemik kaybi tehlikeli bir oranda meydana gelebilir.
Osseoentegre implantlarin basarisizhig peri-implant veya alveol ke-
mik kaybinin sonucudur (10). Albertson ve ark. (11) implant ba-
sarist icin ilk yildaki kemik kaybi miktarini 1.5 mm’den az ve son-
raki her yilda ise kemik kaybr miktarinin 0,2 mm ile sinirh kalmasi
gerektigini bildirmislerdir. Bununla birlikte, bazi arastirmacilar bu
kriterin revize edilmesi gerektigini ifade etmelerine ragmen, dental
implant cahsmalarinda halen kullanilmaktadir (12).

Implant etrafindaki kemik kaybina cesitli faktorler etki etmektedir.
Lokal faktorler arasinda implant govdesi, okluzal ytikleme, implan-
un boyutu ve biyolojik ozellikler yer almaktadir. Implant ve daya-
nak arasindaki baglanti tipi (internal hex, external hex, konik ve
bunlarn modifikasyonlar) ve implant ile dayanak arasidaki mikro
boslugun boyutu kemik kaybr ile ilgili yapisal faktorleri olustur-
maktadir. Ayrica implantn tipi (tek parcaly, iki parcali ve ¢ok par-
caliimplant), sekli (konik, konik olmayan), ¢ap1, uzunlugu, sertligi,
yuzey topografisi veya implantin yivleri (V-thread, buttress, reverse
buttress vb) kemik kaybinda ¢nemli rol oynar (13). Implant des-
tekli protezlere uygulanan asin okluzal ytk, periimplantite katkida
bulunabilir ve implant kaybina neden olabilir (14, 15).

Periimplantit, yetersiz kemik hacmi, cerrahi asama, implantin erken
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ytklenmesi ve zayif osseointegrasyon
kemik kaybimn etkileyen biyolojik fak-
torlerdir (16). Kemik kaybinda ayrica
sistemik faktorler (hastanin yasi, genel
saglk durumu ve genetik yatkinliklar)
ve sosyal faktorler de (hastanin sos-
yoekonomik durumu, agiz hijyeni ve
uyaricl madde tiketimi) onemli rol oy-
namaktadir (17).

Implant stabilitesini ve uzun dénem
basarisini etkileyen bir baska potansi-
yel faktor de implanun ozellikleridir.
Implant materyali, mikro ve makro
tasarimi ana Ozelliklerini olusturmak-
tadir (18, 19). Son donemlerde agresif
yivli implant tasarimlar gelistirilmis-
tir. Agresif yiv tasarimina sahip imp-
lantlarn yerlestirilme sonrast daha iyi
primer stabilite elde edilmesini olanak
sagladig1 bildirilmektedir (20).

Implant geometrisinin yerlestirme tor-
ku degerlerinde onemli bir rol oyna-
digina inanildigindan (21), posterior
maksilla gibi sungerimsi kemige yer-
lestirilen implantlarda guiclu bir bag ve
iyi kemik-implant temast istenir. Ozel-
likle hemen ytikleme planlandiginda,
daha ytiksek stabilite seviyelerine izin
veren tasarima sahip bir implantin
kullanilmast arzu edilir. Tip 4 kemikte
daha iyi stabilite elde etmek icin daha
agresif yiv tasarimina sahip dental
implantlar cesitli ureticiler tarafindan
klinik kullanima sunulmustur (22).

Bu prospektif pilot calismada, iki farkl
yiv tasarimina sahip implantlarin 1 yil-
lik takip sonrasi marjinal kemik kayip-

larnin degerlendirmesi amaclanmistir.

GEREG VE YONTEM

Bu calisma, Istanbul Yeni Yizyl Uni-
versitesi Fen, Sosyal ve Girisimsel Ol-
mayan Saghk Bilimleri Arastirmalar
Etik Kurulu tarafindan 2022/05-860
no.lu karar ile onaylanmis, Dun-
ya Tip Birligi Helsinki Deklarasyonu
Prensiplerine uyulmustur. Calismaya
01.01.2020 ile 01.06.2021 tarihleri
arasinda implant cerrahisi ve implant
destekli protezleri yapilmis 15 hasta

Resim 1.

Dijital goruntu
lUzerinde agresif
yiv tasarimina
sahip implantin
kemik kaybi
Olcima.

B by M e P e
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ve 41 adet implant dahil edilmistir.

Uygulanan implantlarm 871 agresif yiv
tasarimina sahip implant (Mode Rapid
implant, Mode Implant / Mode Medikal
San. Ve Tic. Ltd. Sti., Istanbul, Turki-
ye) ve 33’0t normal yiv tasarimina sahip
(Mode Level implant, Mode Implant /
Mode Medikal San. Ve Tic. Ltd. Sti.,
Istanbul, Turkiye) implantur. Implant-
larin ytiklenmesini takiben hastalardan
alnan panoramik radyografiler CCD
sensorlit orthopantomograph (PAX-I,
Vatech, Kore) cihazi ile dijital olarak
elde edilmistir. Calismaya dahil edilen
hastalarin 1 y1l sonraki kontrol radyog-
rafileri ayni cihazla cekilmistir. Hastala-
rin panoramik radyografileri, deneyimli
bir Oral Diagnoz ve Radyoloji uzman
tarafindan standart radyografi cihazi
ve 1smlama degiskenleri kullamlarak
elde edilmistir. Hastalarin cekilmis
olan yukleme sonrasi ve 1. y1l kontrol
rontgenleri  karsilastirilarak  marjinal
kemik kayiplan olculmustir. Olctm-
lerin net olabilmesi icin gortntiler 20
kat buyuttlmus ve vektorel olctimler
yapilmistir. Bu islemler icin Image J
(US National Institutes of Health, ABD)
yazilim programindan yararlanilmistir.
Olg¢timlerde referans olarak her implant

Resim 2.

Dijital goruntu
tzerinde normal
yiv tasarimina
sahip implantin
kemik kaybi
Olctima.

icin onceden bilinen implant capi refe-
rans deger olarak alinmstir. Yukleme
sonrasi ve kontrolde cekilen dijital go-
rantuler tzerinde implant cevresinden
krestal kemik seviyesine kadar olan
mesafe olctilmus ve kontrolde cekilen
rontgende olctilen mesafe ytikleme son-
rast cekilen rontgenden elde edilen me-
safeden cikarlmistir. Onceden bilinen
implant ¢apr ile gorunttlerden ol¢tlen
cap orantilanmis aym oranti ol¢tlen
kemik kaybma uygulanarak marjinal
kemik kayiplar olctilmustur (Resim 1
ve 2). Bu olcumler ayni arastirmact ta-
rafindan 2 kez yapilmis ve her implant
icin bu 2 ol¢ciimun ortalamasi alinarak
asil deger elde edilmistir. Her implant
icin biri mezial digeri distal olmak tize-
re kemik kayiplar olculmaus; bu iki de-
gerin aritmetik ortalamasi tek bir kemik
kayb1 degeri olarak kaydedilmistir. Ca-
lismadan elde edilen veriler literatiirde
belirtilen Albrektsson ve ark. (11)nin
implantlar icin basan kriterlerine gore
degerlendirilmistir.

Istatistiksel analizler IBM SPSS Statisti-
¢s 20.0 bilgisayar programi kullanilarak
yapimstir (IBM Corp. Released 2011.
IBM SPSS Statistics for Windows, Ver-
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Ozyetim ve Ark.
peri-implant marjinal kemik kaybt
- onemli bir tedavi sonuc olcusudir
o (26). Klinik uygulamalarda, implant-
‘o larn ilk osseointegrasyonundan sonra
implant stabilitesinde ve kemik seviye-
Resim 3: o lerinde degisiklikler beklendiginden,
Kemik kayiplarinin i implantlarin uzun vadeli takip deger-
gruplar icinde H lendirmeleri onemlidir (25). Implant-
i dagilimini 30 o larin klinik basarist baslangictaki ve
gosteren Box-]IjI?t P implant yerlestirildikten sonra devam
grangr 10 T eden stabiliteye baghdir 27).
" ‘ — = Mevcut calismada farkl yiv tasarimina
: : sahip dental implantlarin digital pano-
N Implant tipi - ramik rontgenler ile 1 yil sonundaki

TABLO 1

Normal ve agresif yiv tasarimina sahip implantlarin ortalama kemik kaybi ve
standart sapma degerleri.

Marjinal M“m Std. Deviation | Std. Error Mean

Kemik Normal yiv | 33 ,4981

,82880 ,14428

Kaybr | agresifyiv | 8 | 5852

44390 ,15694

*Mann-Whitney U testi

TABLO 2

implant tasarimlari ile kemik kaybi
arasinda iliskinin Mann-Whitney U

testi sonuglari

Marjinal

Kemik

Kaybi

Mann-Whitney U 92,000
Wilcoxon W 653,000

z -1,333

Asymp. Sig.(2-tailed) ,183
Exact Sig. [2*(1-tailed Sig.)] ,198b

*p<0.05

sion 20.0. Armonk, NY: IBM Corp.,
ABD). Calisma verilerinin parametre-
lerinin degerlendirilmesinde Mann-W-
hitney U testi kullanilmistir. Anlamlilik
p<0.05 duzeyinde degerlendirilmistir.

BULGULAR

Calisma, retrospektif olarak taranan
15 hastaya ait 41 adet implantun rad-
yografik verileri tizerinde yapilmstir.
Calismaya katilan hastalarin 7’si kadin,
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81 erkektir. 1 yil sonunda hicbir has-
tada implant kayb1 yasanmamustir. Sag
kalim oran1 %100°dr.

Agresif yivli implantlarda 1 yil sonun-
da saptanan marjinal kemik kayb1
miktar1 0,5852 mm iken, normal yivli
implantlarda 0,4981 mm olarak sap-
tanmustir (Tablo 1) (Resim 3).

Marjinal kemik kayb1 miktar ile imp-
lantin yiv tasarimu (agresif / normal)
arasinda anlamh bir iliski saptanma-
mustir (p>0,05) (Tablo 2).

TARTISMA

Yerlestirme sirasinda implanun sta-
bilitesinin saglanmasi, basar icin kri-
tik bir faktor olarak kabul edilir (23).
Implantun primer stabilitesinin 6lcul-
mesi, tedavi planimnin ve yukleme pro-
tokoluntin olusturulmasma yardimct
olabilecek onemli prognostik bilgiler
saglar (24). Klinik olarak, bir implan-
un primer stabilitesi geleneksel olarak
implantin yerlestirildikten hemen son-
ra immobilizasyonu olarak anlasilir
(25). Implant stabilitesine ek olarak,

marjinal kemik kayiplari degerlendi-
rilmis; agresif ve normal yiv tasarimi-
nin marjinal kemik kaybi miktarma
etkileri incelenmistir. Calismada, 1 y1l
sonunda her iki yiv tasariminda sapta-
nan marjinal kemik kayb1 miktarinin
Albrektsson ve ark.nin basari kriterini
sagladigi belirlenmistir.

Implant govde tasarimlar ve ytzey mo-
difikasyonlari, daha yumusak kemik
tirlerinde stresi hafifletmek amaciyla
daha genis ytizey alami saglayarak ve
ankraji iyilestirerek implant basarisint
artirmak icin onerilmistir. Yapilan son-
lu eleman analizi calismasinin sonucla-
rina gore, kemikte olusan stresin dagili-
m1 ve buyuklugi implant geometrisine
bagh olarak degisebilir. Ayrica, ilk te-
mast optimize etmek, stabiliteyi artir-
mak, implantin ytizey alanini artirmak
ve ara ylzey stresinin emilimini kolay-

lastirmak icin yivler kullanilir (28).

Chaksupa ve ark. implantlarin makro
tasarimuyla ilgili calismalarinda agresif
yiv yapisina sahip ve normal yiv yapi-
sina sahip iki implant primer stabilite
acisindan karsilastirilmis ve agresif yiv
yapisina sahip implantlarin daha yuk-
sek stabilite degerlerine sahip oldugu
bildirilmistir. Ayrica aym calismada
makro yiv yapisinin implant stabilite-
sini etkileyen bir faktor oldugu belirtil-
mistir (28). Chaksupa ve ark. (28)'nin
calisma sonuclarina benzer sekilde,
McCullough ve Klokkevold (29) ag-
resif yiv tasarimina sahip implantlarin

Arastirma Makaleleri

Farkl yiv yapisina sahip dental implantlarda marjinal kemik kaybinin degerlendirilmesi: Pilot calisma

daha ytiksek primer stabilite degerine
sahip oldugunu ifade etmislerdir. Iri-
nakis & Wiebe agresif yiv tasarimina
sahip implantlarin, yeni cekim yapil-
mis molar bolgelerinde yuksek primer
stabilite  sagladigimi  bildirmislerdir
(30). Yapilan baska bir calismada ise
implant yerlestirme sirasinda, 3 ila 6
aylarda olctlen stabilite degerleri ile
kemik kaybi degerleri arasinda anlaml
bir iliskili oldugu bildirilmistir (27).

Bu pilot ¢calismada, agresif yiv tasarimi-
na sahip implantlar ile normal yiv tasa-
rimina sahip implantlarin 1 y1l sonunda
gozlenen marjinal kemik kayiplar ara-

sinda anlamh iliski belirlenmemistir.
Her iki yiv tasarimina sahip implantlar-
da 1 yihn sonunda implant kayb1 goz-
lenmemistir. Sag kalim oram %100°dur.

Calismaya dahil edilen implant sayisi-
nin az olmast, agresif ve normal yiv ta-
sarimina sahip implant sayilarinin da-
gilminin farkh olmast, takip stiresinin
kisa olmasi ¢alismanin limitasyonlarini
olusturmaktadir. Calisma pilot calisma
olarak planlandig1 ve retrospektif bir
calisma oldugu icin agresif ve normal
yiv tasarimima sahip implant sayilari-
nin dagilimu farkliik gostermistir. Or-
neklem sayisinin az olmasi ve gruplar

arast dagihminin homojen olmamasi
istatistiksel verilerin guvenirliligini et-
kileyebileceginden mevcut calismanin
daha uzun takip streli ve daha fazla
sayida implant tizerinde gerceklestiril-
mesi planlanmistir.

SONUGLAR

Calismanin  simirlamalan  dahilinde;
agresif ve normal yiv tasarimina sa-
hip implantlar degerlendirildiginde, 1
yil sonunda gozlenen marjinal kemik
kaybt her 2 yiv tasariminda da benzer-
lik gostermektedir. Ancak bu konu ile
ilgili daha uzun takip streli calismala-
rin yapilmasina ihtiyac vardir.
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Hemen yiikleme protokoll ile . - TURK_ —
yerlestirilen implant destekli DISH EKIMLIGI DERGISi
1w | NAreketli protezlerdeki implantlarin FHE TURKISH JOURNAL OF DENTISTRY

e | Marjinal kemik kayb ile primer
e ;' | Stabilite erinin iliskisi:
1 yilik prospektif Kinik calisma

Hemen yUkleme protokoll ile

TURK

Panamiiel Dt o agtirlen implant destekli

S men | NArEketli protezlerdeki implantlarnn
Seenates | Marjinal kemik kaybi le primer
Onur Geckili? o o i v
sagatay v | STADITElErININ HISKIST
1 yillik prospektit klinik ¢calisma

The relationship of marginal hone loss and primen stability around implants in mandibulap

Hemen yukleme protokolu ile
yerlestirilen implant destekli
hareketli protezlerdeki
implantlarin marjinal

kemik kaybi ile primer
stabilitelerinin iliskisi: 1 yilhk
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prospektif klinik calisma

Bu calismanin amaci; alt gene tam dissiz bireylere hemen
yukleme protokolUyle yerlestirilen iki implant destekli

bar veya locator tutuculu protezlerdeki implantlarin

marjinal kemik kayiplari ile kemik igi stabilite degerlerinin
karsilastinimasidir. 28 tam digsiz hastanin alt genesine 2
adet ayni boy ve capta implant (Nobel Biocare, Géte-borg,
Isveg) uygulanmis ve hastalar bar veya locator tutuculu
protezler uygulanmak Uzere 2 gruba ayriimistir. Hastalarin
klinik ve radyografik bulgulari yUklemeyi takip eden 6. ay ve
12. ayda degerlendirilmistir. Locator ve bar tipi tutucularin
cerrahi operasyon esnasindaki Periotest dlzeyleri arasinda
anlamli bir farkliik bulunurken (p=0.01); altinci ay ve 12.
aylardaki Periotest degerleri arasinda istatistiksel olarak
anlamli bir farkliik bulunmamistir.

Anahtar kelimeler Hemen Yukleme, Marjinal Kemik
Kaybi, Primer Stabilite, Implant Destek! i Hareketi i Protez.

supported overdentures that were immediately loaded: 1 year prospective study

Bu caligmanin amact; alt gene tam digsiz

bireylere hemen yikleme protokoliyle

yerlestirilen iki implant destekli bar veya
locator tutuculu protezlerdeki implantlarin marjinal kemik kayiplari ile
kemik ici stabilite degerlerinin karsilagtinimasidir. 28 tam digsiz hasta-
nin alt genesine 2 adet ayni boy ve gapta implant (Nobel Biocare, Géte-
borg, Isveg) uygulanmis ve hastalar bar veya locator tutuculu protezler
uygulanmak tizere 2 gruba aynimistir. Hastalarin klinik ve radyografik
bulgular yiiklemeyi takip eden 6. ay ve 12. ayda degerlendirilmistir.
Locator ve bar tipi tutucularin cerrahi operasyon esnasindaki Periotest
diizeyleri arasinda anlamli bir farklilik bulunurken (p=0.01); altinci ay
ve 12. aylardaki Periotest degerleri arasinda istatistiksel olarak anlamli
bir farklilik bulunmamigtir.

Anahtar kelimeler
Hemen Yiikleme, Marjinal Kemik Kaybi, Primer Stabilite, implant
Destekli Hareketli Protez.

ABsm‘:T The objective of this study is to assess

the primary stability values, marginal
bone loss rates of two implant-retained
overdentures with bar or locator attachment placed in mandibular
complete edentulous patients used an immediate-loding protocol.
Two implants with same size and diaemeter (Nobel Biocare, Géteborg,
Sweden) were placed in 28 patients with complete edentulous man-
dible and the patients were divided into two groups according to the
overdentures with bar or locator attachment to be applied. Clinical and
radiographic findings of the patients were evaluated at the 6th and 12th
months following the loading procedure. No statistically significant
difference between the implants of both groups at 6th and 12th months
(p>0.05).

Key words
Immediate Loading, Marginal Bone Loss, Primer Stability, Implant
Supported Overdenture.

GIRIS

Bolumlu dissizlik ve tam dissizlik olan vakalarin dental implantlar
ile rehabilitasyonunun uzun donem klinik basarisi ortaya konul-
mus ve ginimuzde en cok tercih edilen protetik tedavi alternatifi
haline gelmistir (1, 2). McGill Uzlasis1 ve York Bildirisine gore, tam
dissiz hastalarda, iki adet implantla desteklenen alt cenede uygu-
lanan implant destekli hareketli protezlerin birinci secenek tedavi
olarak onerilmesi gerektigi ifade edilmistir (3, 4).

Osseointegrasyon, implant ytizeyi ile canli kemik dokusu arasindaki
direkt fonksiyonel ve yapisal baglanti olarak tanimlanmaktadir (5).
Osseointegrasyonun degerlendirilmesi primer ve sekonder stabili-
te olarak iki asamada yapilir. Osseointegrasyonun birinci basamagi
primer stabilitedir. Primer stabilite kemik-implant arasindaki me-
kanik baglatiyr gosteren bir parametredir (6). Sekonder stabilite ise,
iyilesme periyodundan sonra gortilen implant-doku arasindaki ke-
migin yeniden sekillenmesi ve rejenerasyonu ile elde edilen stabili-
tedir. Yapilan calismalar RFA'nin altin standart olarak implant stabi-
litesinin olcumunde kullanildigini gostermistir (6-8). 1SQ degerleri
0-100 arasinda dagihm gostermekle birlikte osseointegre implantla-
rin stabilitesinin ortalama 40-80 arasinda oldugu bildirilmistir (9).
1SQ degeri 70’in tizerinde olan bir implant basarili stabilizasyona
sahipken, ISQ degeri 50'nin altinda olmasi durumunda ise implant
kayb1 acisindan riskinin ytiksek oldugunun gostergesi olarak belir-
tilmektedir (10). Periotest ile hem primer hem de sekonder stabilite
olculebilmektedir (10, 11). Periotest cihazinin ucunda yer alan pis-
til, implanta vurup hafifce yer degistirmesine neden olur ve boylece
implantin stabilizasyon kapasitesini olger. Pistille implant arasinda
gecen temas stiresi periotest degeri (PTD) olarak adlandirilir ve -8
ile +50 arasinda bir sonu¢ meydana gelir. -8 rijit bir baglantiy1, +50
ise osseointegrasyonun gerceklesmedigini gosterir (10).

1- Dr., Istanbul Universitesi Dis Hekimligi Fakiiltesi, Protetik Dis Tedavisi AD. 2- Doc. Dr., Witten/Herdecke Universitesi Dis Hekimligi Fakiiltesi, Periodontoloji

AD., Almanya 3- Prof. Dr,, Istanbul Universitesi Dis Hekimligi Fakiltesi Protetik Dis Tedavisi AD. 4- Dog. Dr. Istanbul Universitesi Cerrahpasa Saglik Hizmetleri

Meslek Yiiksek Okulu, 5- Prof. Dr., Istanbul Universitesi Dis Hekimligi Fakuiltesi Protetik Dis Tedavisi AD.
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Ytkleme protokollerini yerlestirme
protokollerinden ayri tutarak incele-
mekte yarar vardir. 2008 yilinda son
olarak toplanilan 4. ITI konsesundan
ckan kararlar sonucunda (12, 13);
fikir birligi saglayan grup 2003 yil
icerisinde alinan konsensus kararla-
rini modifiye edip, hemen yukleme-
yi cerrahi girisimi takip eden 1 hafta
icerisinde fonksiyonel olacak sekilde
implantlarin ytiklenmesi biciminde ta-
nimlamistir. Interforaminal bolgede 2
implantin uygulandigi hemen ve erken
ytkleme ile top bash ve bar tutuculu
protezlerle ilgili calismalar olmasina
ragmen (14-20) 2016 yilinda Kappel ve
ark.’mn (21) 2 implant destekli hemen
yikleme ile yerlestirilen bar ve locator
tutuculu  protezleri  kiyasladiklarin
calismalan disinda locator tutuculu
protezler tizerine hemen (21) ve erken
yukleme ile yapilan calisma sayisi son
derece azdir (22-24).

Implant cevresindeki marjinal kemik
kaybt MKK’y1 degerlendirmede en sik
kullanilan yontem dijital panoramik
radyografilerdir. Bu yontem implantin
yalnizca distal ve mezialindeki kemik
kayb1 miktari ile ilgili olarak bilgi verse
de arastirmalar panoramik radyografi
yonteminin kemik kaybini degerlen-
dirmede yeterli oldugunu bildirmistir
(25, 26). Implantin ytiklenmesinden 1
yil sonra, 2 mm’den az ve takip eden
her yil icin 0,1-0,2 mm’lik kaybin soz
konusu oldugu MKK normal sinirlar
icerisinde kabul edilmekte olup bu si-
nirlar implant basari kriterleri arasinda
siralanmaktadir (26-28). Fakat 1993
yihinda gerceklestirilen 1. Avrupa Pe-
riodontoloji  Seminerinde; MKK'nin
yuklemeden sonraki ilk yil icerisin-
de 1,5 mmyi, takip eden her yil 0,2
mm’yi gecmemesi, klinik mobilite, en-
feksiyon ve agr1 belirtisinin olmamasi
implant basar kriterleri olarak belirtil-
mistir (27).

Bu calismanin sifir hipotezi alt ¢ene
tam dissiz agizlarda interforaminal
bolgeye hemen yiikleme protokoli
ile yerlestirilen 2 implant destekli bar
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Resim 1: Alt cene 6n bolgeye 2 implant yerlestirilmis bir vakadan cekilmis géruntu.

tutuculu protezlerle, locator tutuculu
protezler ve implantlar arasindaki 12
aylik takip sonrasinda marjinal kemik
kayb1 degerleri ile primer stabilite ki-
yaslanmast agisindan bir farklilik bula-
mayacagimiz yontinde olmustur.

GEREG VE YGNTEM

Calisma grubu, Istanbul Universitesi
Dis Hekimligi Fakultesi Protetik Dis
Tedavisi Anabilim Dali, Total Parsiyel
Protezler Klinigi'nde alt tist tam protez
yaptirmak isteyen tam dissiz bireyle-
rinden olusturulmustur. Ust ceneye
geleneksel tam protez, alt ceneye ise
McGill Uzlasist ve York Bildirisi'ne
gore 2 implant destekli hareketli pro-
tezi ilk tedavi secenegi olarak kabul
eden 46 birey bu calismaya dahil edil-
mistir. Calismaya katilacak bireylerin
tespitinde su kriterler goz ontinde
bulundurulmustur: Bireyin sistemik
olarak implant tedavisini engelleyecek
bir rahatsizliginin bulunmamasi, agiz
ici muayene sonrast dental implant
uygulanmasini engelleyecek herhan-
gi bir durumun saptanmamis olmast,
panoramik radyografilerde ve yapilan
aglz i¢i muayenede 13 mm uzunlu-
gunda ve 4,3 mm c¢apinda kemik ici
implant uygulanmasi icin yeterli mik-
tarda kemigin varliginin saptanmast,
bireylerin rutin kontrollere gelebilecek
saglik durumlarini muhafaza etmeleri.
Calismaya dahil edilmeme kriterlerin-
de ise: Bireylerin alkol ve uyusturucu
bagimlist olmast, yerlestirme torkunun
35Ncm'nin altinda olmast ve 1SQ de-
gerinin 65’in alunda olctilmesi, birey-

lerin son 10 yil icerisinde intravenoz
bisfosfanat kullanmis olmasi degerlen-
dirilmistir.

Cahismamiz Istanbul Univeritesi Istan-
bul Tip Fakiiltesi Klinik Arastirmalar
Etik Kurulu tarafindan onaylanmistir
(2011/16-402). Calismamizda 2012-
2015 yillan icerisinde alt ve ust ¢ene
tam dissiz calisma kriterlerine uyan 46
hasta ile baslanmis olup kura yontemi
kullanarak bar ve locator tutuculu
implant ustt hareketli protezler olacak
sekilde esit 2 gruba ayrilmistir. Calis-
maya katilanlardan locator grubunda-
ki 2 kisi, yapilan ilk muayene sonucun-
da tedaviyi kabul etmemistir. Locator
grubundaki 6 kisi, bar grubundan
5 kisi alt ve tist geleneksel tam protez
tedavisinden sonra implant cerrahi-
si yaptirmaktan vazgecmistir. Yeterli
primer stabilite saglanamayan loca-
tor grubundan 2 ve bar grubundan 2
kisi ¢calisma dis1 birakilmistir. Locator
grubundan 1 kisi ise cerrahi uygula-
masmda mandibulanin semfiz bolge-
sindeki yetersiz kemik kalinligindan
dolay1 4,3 mm ¢apinda implant yapi-
lamadig1 icin calisma disinda birakil-
mustir. Geriye kalan 28 birey (16 kisi
bar destekli protez grubunda , 12 kisi
locator destekli protez grubunda) ca-
lismaya dahil edilmistir. Bireylere alt
cene interforaminal bolgede 33 ve 43
numarali bolgelere birer tane olmak
tuzere toplam 56 adet kemik ici imp-
lant uygulanmistir. Hastalarin hepsine
Nobel Replace (Nobel Biocare, Gote-
borg, Isve¢) marka 4,3 mm capinda
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ve 13 mm uzunlugunda implantlar
uygulanmistir.

Cahisma dahilindeki buttin hastalara
alt ceneye implant destekli tam pro-
tezler, ust ceneye ise geleneksel tam
protezler ayni hekim ve dis teknisyeni
tarafindan yapilmisur. Implant uygu-
lamasindan 6nce alt ve ust cene gele-
neksel tam protez asamalar sirasiyla
tamamlanmustir.  Disli prova seansi
tamamlandiktan sonra alt c¢enedeki
dis diziminin 1siyla polymerize olan
seffaf akrilikten (Rodex, Rodent, Ital-
ya) duplikat elde edilmistir. Hastalara
protezleri teslim ettikten sonra da ge-
rekli okluzal agindirmalar ve kontrol-
ler yapilarak 1 hafta streyle protezler
kullandirilmistir.

Calismadaki butun bireylerin dental
implant uygulamalar ayni cerrah ta-
rafindan gerceklestirilmistir. Cerrahi
stent alt tam dissiz ceneye yerlestirilip
kontrolt saglanmustir ve rehber frezle
kanin bolgelerinden isaretlenmistir.
Asepsi ve antisepsi prensiplerine ope-
rasyon bolgesinde dikkat edilerek mu-
koperiostal flap kaldirilmistir. Hazirla-
nan implant kaviteler sonrasinda her
bireye 33 ve 43 numarali bolgeye 13
mm uzunlugunda ve 4,3 mm c¢apinda
Nobel Replace® (Nobel Biocare, Go-
teborg, Isvec) marka 2 adet kemik ici
implantlar 35 Ncm tork ile yerlestiril-
mistir. Calismada hemen yukleme ya-
pilacagindan implantlar yerlestirildik-
ten sonra implant stabilitesini 6l¢mek
icin oncelikli olarak OstellTM Mentor
(Integration Diagnostics AB, Goteborg,
Isvec) cihaz1 ve Periotest M (Medizin-
technik Gulden, Modautal, Almanya)
cihaz1 kullamlmustir.

Implantlarin Primer Stabilitesinin
Hemen Yiikleme Yapmak I¢in
Degerlendirilmesi

RFA  olcumlerin  yapilabilmesi icin
Nobel Replace® (Nobel Biocare, Go-
teborg, Isvec) marka dental implant-
larla uyumlu olan Smartpeg isimli
transducer’lardan Tip 13 kullamlmis-
tir. Cerrahi operasyon esnasinda, imp-

lant yerlestirilmesinden sonra implant
tastyicist sokulip locator destekli ha-
reketli protez yapilacak hastalarda lo-
cator abutmentlar takilmadan once,
bar destekli hareketli protezlerde ise
multiunit abutmentlar takilmadan
once yapimsur. Implantlara uyan
SmartPegller, bolgeyi izole ettikten
sonra yerlestirilip parmak basnc ile
sitkistrilmistir.  SmartPegler  Ostell
Mentor cihazi ile 90 derece ac1 yapa-
cak bicimde firmanin talimatlarina
uyacak sekilde konumlandirilmis, her
bir implant icin bukkal ve mezialden
olacak sekilde ikiser ol¢iim sonrasinda
aritmetik ortalamasi ahnip tek bir ISQ
degeri ortaya ¢ikmistir. Her bir ol¢um
yaklasik 30 saniye strmis, hastalar 6l-
cim sirasinda rahatsizlik veya normal
dist bir hassasiyet duymamistir. RFA
olcumleri sonrasinda tum degerler 65
ve tzeri ¢ikan degerlerde hemen yuk-
leme yapilmustir. Elde edilen 1SQ de-
gerleri her hasta icin hazirlanan takip
formlarina kaydedilmistir.

Calismada implant stabilitesini 6l¢mek
icin kablosuz Periotest M (Medizinte-
chnik Gulden, Modautal, Almanya)
cihaz1 bir diger yontem olarak kulla-
nilmistir. Her bir implant i¢in cerrahi
islem esnasinda multiunit abutment-
lar ve locator abutmentlar yerlestiril-
dikten sonra abutmentlar tzerinden
Periotest ol¢tumleri yapilmistur. Bu 6l-
ctumler sonrasinda 6. ayda ve 12. ayda
tekrarlanmistir. Olctimler su sekilde
gerceklestirilmistir: 11k 6lcim implant-
larin yerlestirilmesinden hemen sonra
abutmentler tizerinden yapilmustir. Fir-
manin talimatlan dogrultusunda perio-
test olcimu tikurtk, kan ve yumusak
doku gibi yabanci maddelerden izole
edilen abutmentler tstiinden implant-
larin uzun eksenine dik olacak sekilde
ve abutmentlardan 0,7-2 mm mesafe-
den gerceklestirilmistir. Cihaz tizerin-
deki deger PTD olarak kaydedilmistir.

Olct islemlerine gecildiginde bar tu-
tuculu protezler i¢cin multiunit abut-
mentlarin tzerine uygun ol¢u parca-
sint ve locator tutuculu protezler icin

de locator abutmentlara uygun olcit
parcalart yerlestirilmistir.  Ol¢u ali-
mi sonrasinda hemen yukleme pro-
tokollerine uygun olarak ertesi gun
laboratuvardan gelen dolder barlar
(Kobalt-krom-tungsten-molibden,
Starbond CoS Disc, Scheftner, Mainz,
Almanya) hemen uygulanip firmanin
onerdigi sekilde raset yardimyla 15
Ncm olacak sekilde ytiklenmistir. Alt
protezin igerisinde sar1 tutucu lastikler
olacak sekilde hazirlanmp dolder bar-
larm tzerine uygulanmistir. Locator
destekli protezler ise agizda 1 giin on-
cesinde torklanmis olan locator abut-
mentlar tzerine yerlestirilmeye hazir
olacak sekilde laboratuvarda 5 farkh
renge sahip olan tutucu lastiklerden
pembe olani uygulanms olarak gel-

mistir.

BULGULAR

Bar ve locator gruplarindaki ortalama
ISQ degerlerine bakugimizda locator
tutuculu grup icin 79,58 olarak belir-
lenirken bar tutuculu grupta ise 81,56
olarak ol¢tulmustir. Cerrahi sathada lo-
cator tutuculu grubun PTD ortalamast
-3,93+2,08 iken; bar tutuculu grubun
PTD ortalamasi -2,41+2 43’tar. Loca-
tor ve bar destekli gruplarda cerrahi si-
rasinda olctilen PTD ve Ostell degerleri
ile MKK degerlendirilmesinde anlamh
bir farklilk bulunmamisur (p>0,05)
(Tablo 1 ve Tablo 2).

TARTISMA

Bu calismanin sifir hipotezi olan, alt
cene tam dissiz agizlarda interforami-
nal bolgeye hemen ytikleme protokolt
ile uygulanan 2 implant destekli bar
tutuculu protezler, locator tutuculu
protezler ve bu protezlerin bagh ol-
dugu implantlar arasindaki MKK de-
gerleri ile primer stabilite acisindan
karsilastirnldiginda herhangi bir fark
olmadigi 12 ayhk takip sonrasinda
dogrulanmustir.

Periotest ve RFA Verilerinin
Degerlendirilmesi

Sennerby & Meredith (6), implantlarm
stabil olarak kabul edilebilmesi igin
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baslangic 1SQ degeri 60'm tzerinde
olmast  gerekliligini  belirtmislerdir.
Nedir ve ark (29), ise primer stabili-
zasyon icin baslangic 1SQ degerinin
47den fazla olmasi gerekliligine isa-
ret ettigini, hemen yiikleme icin ise
ISQnun 54'ten fazla olmasimi oner-
mektedirler. Calismamizda hemen
ytkleme protokoltt uygulandigindan
primer stabiliteyi ol¢mek icin deger-
lendirilen yontemlerden biri RFA yon-
temidir. Bar ve locator gruplarindaki
ortalama ISQ degerlerine baktigimzda
locator tutuculu grup icin 79,58 olarak
belirlenirken bar tutuculu grupta ise
81,56 olarak olculmustir. Bu veriler
hemen ytikleme icin onerilen verilerle
ortiismektedir (29).

Implantlarnn osseointegre olmus hali
ankiloz olarak kabul edilir bu sebeple
PTD’leri dusuk pozitif veya negatif de-
gerlerde seyretmektedir. Olivé ve Apa-
ricio PTD’lerin titanyum implantlar i¢in
-5 ile +5 arasinda olmasi gerektigini
belirtmislerdir (26). Geckili ve ark. min
(30) yaptiklari calismada 20 hastaya 2
farkl baglanti tipine sahip implantlar
(Biohorizon ve Octo) uygulanmistir.
Implantlar 6. haftada ytuklenmistir ve
PTD’leri cerrahi sathada, yukleme saf-
hasinda, 6. ayda ve 12. ayda olculmus-
tir. Biohorizon implantlarin PTD’le-
ri sirast ile 5,35+1,63, -5,00+1,17,
-5,15+£127, -4,50«1,32 iken Octo
implantlarinin PTD’leri ise -5,30+3,45,
-4,30£1,30, -3,15+3,63, -2,65+4,87
olarak bildirilmistir. Gruplar arasinda
Biohorizon grubundaki implantlarin
kemik ici stabiliteleri Octo implantlara
gore daha iyi oldugu rapor edilmistir.
Calismamizda 28 tam dissiz bireyle-
rin alt cene kanin bolgelerine 2 adet
implant yerlestirilmistir. Implantlarm
ust yapilan locator ve bar tutuculu
protezler olacak sekilde 2 gruba ayri-
lip, implantlar hemen ytikleme proto-
kolu ile yerlestirilmistir. Implantlarin
PTD’leri cerrahi esnasinda olciilmiis-
tir. Cerrahi sathada locator tutuculu
grubun PTD ortalamast -3,93+2,08
iken; bar tutuculu grubun PTD orta-
lamast -2,41+2.43’tir. Cerrahi asa-
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TABLO 1
Primer stabilizasyon (Ostell) ile MKK iliskisi.

MKK /Locator (cerrahi/6. ay) r* 0,132
p* 0,538
(6. ay/12. ay) r* 0,032
p* 0,88
(cerrahi/12.ay) r* 0,131
p* 0,54
MKK /Bar (cerrahi/6. ay) r* -0,113
p* 0,54
(6.ay/12.ay) r* 0,026
p* 0,887
(cerrahi/12.ay) r* -0,034
p* 0,715

*Spearman’s rho

TABLO 2
Primer stabilizasyon (PTD) ile MKK iliskisi.
PTD (cerrahi

esnasinda)

MKK/Locator (cerrahi/6.ay) r* 0,383
p* 0,065
(6. ay/12. ay) r* -0,048

p* 0,825

(cerrahi/12.ay) r* 0,296

p* 0,16

MKK/Bar (cerrahi/6. ay) r* -0,187
p* 0,305

(6.ay/12.ay) 7 0,144

p* 0,43
(cerrahi/12.ay) r* -0,049

p* 0,792

* Spearman’s rho

mada locator destekli grupta sadece 2
hastada pozitif deger gorilirken, bar
destekli grupta 3 hastada pozitif de-
ger belirlenmistir. Bu degerler Olivé ve
Aparicio PTD’lerinin belirttigi deger-
lerle uyusmaktadir. Yiklemeyi ertele-
yecek herhangi bir degerle karsilasil-
mamistir (31). 6. ayda locator destekli

gruplarm PTD ortalamast -4,15+1,7
iken; bar destekli gruplarn PTD
ortalamast -2,92+2,94’tur. 12. ayda
locator  destekli  gruplarm  PTD
ortalamast -3,9+2,1 iken; bar des-
tekli  gruplarm  PTD  ortalamasi
-3,62+2,89°dur. Bu degerler Singh,

Krennmair, Aparicionun calismalariyla

7
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uyumluluk gostermektedir (6, 32, 33).

Tutucu tiplerinin gruplar arasi karsilas-
tirmasinda cerrahi esnasinda periotest
degerleri acisindan istatistiksel olarak
anlamhlik saptanmisken (p=0,01), bu
farkhhk 6. ay ve 12. ay kontrollerinde
ortadan kalkmustir. Cerrahi esnasinda
ortaya ¢ikan anlamhhik hastalart kura
yontemi ile belirledigimiz icin hasta-
larm kemik tiplerini bilmememizden
kaynaklandigini dustunmekteyiz. Grup
ici PTD’ler karsilasturldiginda locator
tutuculu grubun herhangi bir dénem
arasinda istatiksel olarak anlamh bir
fark bulunmazken, bar tutuculu grup-
ta cerrahi zamani ve 6. ay, 6. ay ve 12.
ay arasinda olctilen PTD’ler arasinda
istatistiksel olarak anlaml farklilik bu-
lunmazken, cerrahi zamani ve 12. ay
arasindaki PTD'de istatiksel olarak an-
lamhlik gozlemlenmistir (p<0,05). Bar
tutuculu grupta kendi icerisinde se-
konder stabilitesinde artis yasanmuistir.

Primer ve Sekonder Stabilite ile

MKK Iliskisinin Degerlendirilmesi
Dental implantlarda basarli bir osse-
ointegrasyonun gerceklesmesinde pri-

mer stabilitenin rolit buyuktur. Sonlu
elemanlar analizi calismasinda Téziim
ve ark. (34) in-vitro calismalarinda
vertikal kemik kaybi iliskisi ile pri-
mer stabilizasyon iligkisini degerlen-
dirmisler ve MKK miktarlarinin artist
ile ISQ degerlerindeki dususleri ilis-
kilendirmislerdir. Primer stabilitenin
MKK ile negatif yonlii korelasyon ol-
dugunu gosteren calismalarin yaninda
Elsyad ve ark. (35) 36 hasta tzerinde
72 adet implantin 1 senelik klinik ca-
lisma takibini degerlendirmisler ve so-
nucunda MKK miktari ile ISQ degerle-
ri arasinda bir iliski bulamamuslardir.
Calismamizda da locator ve bar tutu-
culu gruplardaki implantlarin cerrahi
operasyonda olctlen ISQ degerleri ile
yukleme zamani/6. ay, 6. ay/12. ay ve
cerrahi zamani/12. ay zaman arahkla-
rinda 6l¢tilen MKK’lart arasinda istatis-
tiksel olarak anlamli bir iliski bulun-
mamaktadir (p>0,05).

Dental implantlarin osseointegrasyo-
nundaki bir baska onemli faktor de
sekonder stabilitedir. Sekonder stabi-
lite hemen ytiklenmeyen implantlar-
da ytikleme zaman icin belirleyici bir

faktordur (36, 37). Cerrahi esnasinda
olctugumuiz PTD degerleri ile yiikleme
zamanl/6. ay, 6. ay/12. ay ve cerra-
hi zamani/12. ay zaman araliklarinda
olctilen MKK’lar arasinda istatistiksel
fark sadece ilk 6 ayda locator tutu-
cularin mezial ylizeylerindeki MKK
arasinda pozitif korelasyon bulunup
(r=0,534, p=0,007), diger donemlerde
istatistiksel olarak anlamli bir iliski bu-
lunmamaktadir (p>0,05). PTD’ler ile
12. ay MKK arasinda bir korelasyon
saptanmama sebebi olarak interfora-
minal bolgeye yerlestirilen implantla-
rin hemen hemen tum PTD’lerin du-
stk olmasma ve bu bolgenin kemik
kaybina en az rastlamlan bolge olma-
sinin etkili olmus olabilecegi dusuntil-
mektedir.

SONUG

Bu calismanin sinirlamalarn dahilinde;

1. Bar ve locator tutuculu implantlar-
da primer stabilizasyon ile 12. ay
MKK duzeyleri arasinda bir kore-
lasyon bulunmamustir. Bu bolge-
deki primer stabilite degerlerinin
ytiksek, MKK degerlerinin ise du-
stk oldugu bilinmektedir.
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Background: The stability of the implant-abutment interface
is an important factor that influences load distribution on the
marginal bone.

Objective: In this study, three dental implants with the same
connection were subjected to different dynamic loading
cycles. The fracture strengths and the horizontal compatibility
of implants were assessed.

Methods: Eighty four implant specimens were embedded in
a polyacetal cylinder as simulated bone loss of 3 mm from
the implant platform. Three of the implants were used to
determine the endurance limit. The other specimens were
subdivided into four subgroups (n = 6): three for dynamic +
static loading, and one for static loading (control group). The
tests were performed by applying a compression load. The
dynamic loading experiments included three different cycles
with endurance upper limit loads at a frequency of 10 Hz.

Results: The differences between the fracture strength values
of the implant brands were found to be statistically significant.
However, there were no meaningful differences between the
fracture strength values of implants of the same brand. The
specimens of the DTI implant system had the lowest strength
(647.9 + 41.5 N) and the SEM analysis indicated that the
Implantium implant system had the shortest horizontal gaps.

Conclusions: There was a negative correlation between the
fracture strengths and size of the microgaps. The importance
of these in vitro results needs to be validated by clinical trials
because the loads in the mouth can be applied from various
angles. Keywords: Dental implant, dynamic loading, horizontal
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Abstract.

BACKGROUND: The stability of the implant-abutment interface is an important factor that influences load distribution on the
marginal bone.

OBJECTIVE: In this study, three dental implants with the same connection were subjected to different dynamic loading cycles.
The fracture strengths and the horizontal compatibility of implants were assessed.

METHODS: Eighty four implant specimens were embedded in a polyacetal cylinder as simulated bone loss of 3 mm from the
implant platform. Three of the implants were used to determine the endurance limit. The other specimens were subdivided into
four subgroups (n = 6): three for dynamic + static loading, and one for static loading (control group). The tests were performed
by applying a compression load. The dynamic loading experiments included three different cycles with endurance upper limit
loads at a frequency of 10 Hz.

RESULTS: The differences between the fracture strength values of the implant brands were found to be statistically significant.
However, there were no meaningful differences between the fracture strength values of implants of the same brand. The specimens
of the DTT implant system had the lowest strength (647.9 £ 41.5 N) and the SEM analysis indicated that the Implantium implant
system had the shortest horizontal gaps.

CONCLUSIONS: There was a negative correlation between the fracture strengths and size of the microgaps. The importance
of these in vitro results needs to be validated by clinical trials because the loads in the mouth can be applied from various angles.

Keywords: Dental implant, dynamic loading, horizontal gap, internal conical connection

1. Introduction

Dental implants have been used extensively in treating single, partial or total edentulism with satis-
factory survival rates. However, adverse biological responses and prosthetic restoration complications
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can occur. The stability of the implant-abutment interface is an important factor that influences load
distribution on the marginal bone. Some biological and prosthetic complications can occur due to the
misfits of the implant-abutment interface, such as: (i) biological complications arising from the increased
load transfer to the bone, bone loss, or from the development of micro flora in the microgap between the
implant and abutment [1-3]; and (ii) prosthetic complications caused by screw loosening or fracture and
implant loss [4].

The implant—abutment connection is the weakest point of dental implant fixtures because it must resist
maximal and permanent masticatory forces. In terms of the mechanical properties of implant connections,
it has been assumed that some abutment connections might provide better resistance to displacement,
caused by excessive occlusal forces [5]. In this regard it has been speculated that this displacement would
increase stress/strain on the endosseous implant and promote the acceleration of marginal bone loss [6,7].

There are several connection designs between the implant and the abutment. One of them is the
internal conical connection, introduced to provide an intimate implant-abutment contact by improving
the mechanical stability of the abutment to avoid abutment loosening and to decrease perimplant bone
loss [8]. The fixation and stability of these systems are not screw functions but are granted by the frictional
resistance results from the contact between the conical mating parts of the abutment and the implant. The
stability of this system seems to provide a high resistance to bending forces at the implant-abutment
interface [9,10].

The aim of this study was to compare the fracture strengths of implants with internal conical connection
after different dynamic loading cycles. The uniformity of the fracture strength of the implants formed the
null hypothesis of the study.

2. Materials and methods

The fixture-abutment connection types of each implant brand used in the study, i.e. Implantium
(Dentium, Seul, South Korea), Mode Implant (Mode Medical Istanbul, Turkey) and DTI implants (DTI
Implant System Istanbul, Turkey), had a 11 degree internal conical connection type (Table 1). The fixture-
abutment internal connection length of DTI brand implants is 3 mm. 0.81 mm of this length is the internal
hex connection length. The internal conical connection length of this implant is 2.19 mm. The fixture-
abutment internal connection length of the Implantium brand implants is 3 mm. 1.14 mm of this length
is internal hex connection. The fixture-abutment internal connection length of Mode brand implants is
3 mm. 1.5 mm of this length has an internal octagon structure. The other 1.5 mm part is the length of the
internal conical connection.

Twenty-eight implants, abutments and their corresponding screws were delivered from commercially
available stocks for each brand. Implants were centrally embedded in a polyacetal cylinder with an inner
diameter of 20 mm and a height of 30 mm. The implants were centred in the cylinder as simulated bone
loss of 3 mm from the implant platform. All abutments were placed on the corresponding embedded
implants, and the screws were tightened according to the manufacturers’ recommendations (25 N, 30 N,
30 N for Mode, Implantium and DTTI respectively). One implant for each brand was set apart for SEM
analysis. A hemispherical loading device made of cobalt-chromium alloy was manufactured and seated
onto the unmodified abutments. The distance from the centre of the hemisphere to the top face of
polyacetal cylinder was standardized at 11 mm.

Three implants were used to determine the endurance limit for each brand. All the specimens were
then subdivided into four subgroups (n = 6), three subgroups for dynamic + static loading as test groups
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Table 1

Properties and compositions of implant components used in this study

DTI

Implantium

Mode

Fixture diameter/length
(mm) - Grade number
Abutment diameter/cuff
height (mm) - Grade
number

Screw abutment

internal connection type,
conical angle (°)

Manufacturer

Lot number

4.5/11.5 - Grade 5

5/1 - Grade 5

Grade 5

Conical connection with
internal hex, 11

DTI Implant Systems,
Istanbul, Turkey

TR01010402

4.5/12 - Grade 4

4.5/1 - Grade 5

Grade 5

Conical connection with
internal hex, 11

Dentium, Seul, South Korea

A22D03116

4.7/11.5 - Grade 4

4.5/1 - Grade 5

Grade 5

Conical connection with
internal octagonal, 11

Mode Medical, Istanbul,
Turkey

0114-004

Arastirma Makaleleri

* Composition of Grade 4: Titanium 99%, Oxygen 0.4%, Iron 0.3%, Nitrogen 0.05%, Hydrogen 0.15%, Carbon 0.1%.
** Composition of Grade 5 (Ti6Al4V): Nitrogen 0.05%, Carbon 0.08%, Hidrogen 0.012%, Iron 0.25%, Oxygen 0.2%, Aluminum
5.5-6.50%, Vanadium 3.5-4.5%, Titanium balance%.

(250,000 cycles group (DSL1), 1,000,000 cycles group (DSL2), 2,500,000 cycles group (DSL3)), and
one subgroup for static loading (SL) as control group. The specimens were then placed and clamped in a
stainless steel polyacetal jig at a 30° angle between the implant axis and the direction ofloading.

The tests, according to ISO 14801, were performed by applying a compression load 30 + 2 degrees off
the axis ofthe implant (Fig. 1). This resulted in a combination of compression, bending, and shear loads
in the device [11]. First static loadings were performed with control groups using Instron 5944 (Instron
Corporation, Massachusetts, USA) with a 5mm/min crosshead speed until failure occurred. Maximum
loads and yield strengths were recorded.

During dynamic loading, endurance tests were performed with three specimens from each ofthe implant
brands. Under static loading strength values were also recorded. In the endurance limit test, the number
of dynamic cycles were defined as 1,000,000 cycles of 10 Hz frequency with 2 N preload. The test series
were initiated for each group with load values corresponding to half ofthe yield stress values obtained as
a result ofthe relevant static tests. The endurance limit values, the highest load value that the specimens
were able to complete robustly, were determined and used as the load values during dynamic loading
experiments.

Dynamic loadings were performed at three different cycles; 250,000, 1,000,000, 2,500,000 to simulate
three month-, one year-, and two and a half years of use, with 2N preload, 200 N for DTI, 250 N for Mode,
350 N for Implantium as the upper load limit by the endurance limit test results at frequency of 10 Hz for
three different test groups. After dynamic loading, static loading was performed. Specimens were loaded
until failure and all the data were recorded. Kruskal Wallis test (p > 0.017) and Wilcoxon test (p > 0.017)
was performed for statistical analysis.

In order to compare the horizontal compatibility of implant-abutment connection types, each abutment
was placed on the corresponding implants and the screws were tightened according to the manufacturer’s
recommendation. Each specimen was embedded in polyacetal and mid-sectioned along longitudinal axis.
The internal configuration was visually inspected using SEM (JSM 6400, Jeol, Japan).
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Fig. 1. Dynamic loading test setup for the dental implants. (a) Schematic view and (b) view obtained from the test.

Table 2
Values of endurance limit in the implant samples

Sample DTI Implantium Mode

Load (N) Cycle Load (N) Cycle Load (N) Cycle
1 250 106,565 F 350 1,000,000 R 250 1,000,000 R
2 200 1,000,000 R 400 671,430 F 300 663,355 F
3 200 1,000,000 R 350 1,000,000 R 250 1,000,000 R

F: Failure, R: Robust.
3. Results

The mechanical tests were performed under static or dynamic loadings. The load-bearing capacities
of the implant were obtained using the static loading procedure. Lifetime of the implants was evaluated
by using the dynamic loading procedure. The loads to be applied to the DTI, Implantium and Mode
brand implants was determined to be 200 N, 350 N, 250 N respectively (Table 2) by the dynamic loading
experiments.

The mean fracture strength values of static and dynamic loading of all trademark implants used in the
study were presented (Table 3). The nonparametric Kruskal Wallis test was used to observe whether there
was a significant difference between the data for Implantium, DTT and Mode brand implants. There was
a statistically significant difference between the groups. The Mann—Whitney U test was used for binary
comparisons of different brands of implant groups in the same dynamic loading cycle (p <0.017). Fracture
strength values differed significantly among the groups. The specimens of DTT implant system revealed
the lowest strength (647.9 £ 41.5 N; Fig. 2A).
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Table 3
The maximum load values after the applied cycles of the implants used in the study

DTI Implantium Mode
Mean = SD Mean + SD Mean £ SD
SL 647.9 + 41.5%b 802.8 +93.3% 862.5 +22.1°
DSL 1 681.4 7.9 707.6 + 30.24 816.1 = 35.0%4
DSL2 675.3 +21.7° 697.3 = 15.9 791.7 £ 19.4%F
DSL 3 699.2 % 6.7¢ 700.5 +25.2h 815.4 +24.3¢h

Note: The same superscript indicates significant differences.

Fig. 2. Scanning electron microscopy images (original magnifications x60) of (A) DTI, (B) Implantium and (C) Mode brand
implants.

Fig. 3. Horizontal gap of implant-abutment connection. (a) DTI, (b) Implantium and (c) Mode SEM (original magnifications
x5000).

The Wilcoxon test was used to compare the results of different dynamic loading cycles within the
groups. The test results were analysed by the Bonferroni regression and differences were not found to be
statistically significant (p < 0.017). Horizontal gaps were visualized and measured by SEM (Figs 2, 3 and
Table 4).
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Table 4
Horizontal gap values of the implants (nm)

DTI Implantium Mode
Med 472.1 233.1 291.4
(Min-max) (116.6-936.2) (116.6-469.9) (116.6-608.5)

4. Discussion

Dentium, DTI and Mode Implant brand implants and abutments with internal conical connection were
used in the present study. In order to perform dynamic and static loading tests, implants were placed in
polyacetal cylinders simulating 3 mm bone loss in accordance with ISO 14801. The specimens were then
subjected to dynamic loading at 250,000, 1,000,000 and 2,500,000 cycles and then subjected to static
loading to determine the maximum fracture strength. Horizontal spacing measurements were also made
to compare the connectivity between the implant and the abutment.

Nishioka et al. [12] reported that internal conical connected systems had a better mechanical engage-
ment and stability than those of the external connected systems. Coppedé et al. [10] compared the
implant systems with the internal conical connect to those with the internal hexagon-connected implant
systems and observed screw fractures in the hexagonal connected systems, but not screw fracture in the
conical connect systems, which are more resistant to oblique forces than systems with internal hexagonal
connections. In implants with internal hexagon connections, it has been stated that the oblique forces were
met by the screw, and therefore the yield strength of the joint was actually the yield strength of the screw.
However, in the systems with conical connection, the inclined forces coming from the implant can be
compensated by the inclined inner surface. Therefore less stress would be transmitted to the screw and
the bone around the implant [9,10]. In the internal conical implant systems, the microgap between the
implant and the abutment was less than in other systems [13]. In this study, implants with internal conical
implant-abutment connection were preferred.

In this study, the specimens were placed in high density polyacetal cylinders with elastic modulus of
about 3.1 GPa for ease of application, availability and reproducibility. The use of acrylic with the elastic
modulus close to the bone is quite common [14—16]. Implanted with a polyacetal cylinder does not fully
demonstrate the mechanical conditions exhibited by an osseointegrated implant. However, this material
has been preferred in in vitro conditions. Furthermore, to simulate bone loss of 3 mm, the neck region of
the implants was incised by 3 mm [17].

Dynamic- and static-loading tests were simulated in the laboratory environment. In such studies,
different angles such as 30° and 45° have been used [10,18]. It has been reported that the reason for
loading with a 45° angle was to imitate the occlusion. However, it should be borne in mind that most
patients have a few millimeters of overjet or overbite. It has been stated that the application of 30° angle
imitated the root incline in the upper front teeth and the incisal relation in class I in the mouth. Application
with a 30° angle causes the load to be distributed both horizontally and vertically [17]. This ensures the
better simulation of the environment in mouth where the implant is subjected to a combination of forces,
such as compression, bending, and shear [11].

Maximum loads applied to each implant brand during dynamic loading were measured by performing
a durability limit test. The result of this test was 200 N for DTI brand implants, 350 N for Implantium
brand implants, and 250 N for Mode brand implants. This experiment allowed us to preserve the integrity
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of the implant specimens with lower endurance limits. The chewing forces coming from the teeth in the
mouth vary from about 20 N to 120 N [14]. The test results showed statistically significant differences
between the implant brands.

The specimens were subjected to 250,000, 1,000,000 and 2,500,000 cycles of dynamic loading
corresponding to clinically critical three months, one year, and two and a half years. In another study
comparing six different implant connection systems, 800,000 dynamic loads were applied and then static
loading was performed, and 800,000 dynamic loads were assumed to be one year [14]. In this study,
1,000,000 dynamic loads were considered to be equivalent of one year. In another study by Marchetti
et al. [17], 5,000,000 cycles were considered to be six years. Thus, the amount of in vitro loading does
not seem to be defined precisely.

In vitro dynamic loading experiments are generally considered to be one of the most important methods
in evaluating the long term behaviour and fracture strength of implants [14]. Dynamic loading was
performed to test the difference in fatigue strength of implants exposed to chewing loads in the mouth. DTT,
Implantium and Mode implants were subjected to dynamic loading of 250,000, 1,000,000 and 2,500,000
cycles. Static forces were then applied until the specimens were broken. A single static loading was applied
to the control groups before the dynamic loading. The maximum load values of the specimen groups were
compared. The reason why the yield strength values were not used in comparisons was that the permanent
deformation seen in the yield strength value could not be controlled in the mouth and the implant could
continue to function in the mouth. In order to better reflect the clinical events, the tests were made until
samples were broken and the maximum load values were compared.

There was no statistically significant difference between the test groups of the same brand implants and
the control group. This may be due to the fact that the internal conical connection system could tolerate
the loads better on the implant.

Dittmer et al. [14] compared six different implant brands with different implant-abutment connection
types of dynamic loading and non-dynamic loading. Three of the implants used had internal conical
abutment connection and others had internal hexagon abutment connection. Only static loading values
of implants with internal hexagonal abutment connection were compared to those of dynamic loading
followed by static loading. The decline in values due to dynamic loading was expressed as a percentage
(about 50%). In implants with an internal conical implant-abutment connection, the results of the dynamic
loading group were compared only to those of the static loading group, and the decrease in the dynamic
loading of the values was reported as a percentage (about 12%). The dynamic preload and dynamic post-
load fracture strength values of implants with internal conical connections did not show any significant
difference when compared statistically, which was similar to the results of our current study. It has been
stated that the cause of the decrease in the results could have been due to the loosening of the screw that
connects the abutment and the implant, the bending of the screw, the screw breaking, the breakage of
the implant neck region, or the wear of the implant-abutment connection surface. It was evidenced that
implants with different implant-abutment connection types and implants with internal conical connection
showed the best results.

In a meta-analysis, the fracture strength values of 1,000,000 cycles and over-loaded implants were
decreased compared to the fracture strength values of implants by 1,000,000 cycles of dynamic load-
ing [19]. In our study, there was no statistically significant difference between dynamic loading groups
and non-dynamic loading groups of the same brand of implants. Further work is needed to assess the long-
term clinical success of implants. Many studies in the literature investigated implant-abutment connection
types. However, most of these studies compared different types of connections and some concerned stress
accelerated life-testing studies [20,21].
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Chu et al. examined the effect of the internal conical abutment connection on the bone around the
implant. They emphasized that small-diameter abutment and deep abutment connection transmits minimal
stress to the bone around the implant. They also stated that, as the implant angle decreased, the implant
wall thickness increased, so there was less stress in the vertical forces but no significant difference in
horizontal forces. Furthermore, it has been reported that the stress in the bones around the implant was
the result of the most abutment diameter, then the depth of the joint, and at least the angle of the joint [22].

The angles of implant-abutment connections used in our study were set as 11° for all brands. As
a result, there was no expectation of a difference that may arise depending on the connection angle.
When the design differences between the implant and the abutment were examined, the highest depth
of contact between the implant and the abutment was found in Mode Implant specimens. Furthermore,
when considering the implant wall thicknesses, the largest wall thickness was again found in the Mode
implant. In addition, when the contact surfaces of the anti-rotational hex area located under the conical
section of the implant-abutment connection were examined, the highest contact surface was again found
for the Mode Implant. These data may be taken as the evidence as to why the Mode implant specimens
had the highest fracture toughness values. However, it should also be noted that the implant diameter of
the Mode implant was 0.2 mm larger than other brands.

One of the factors that affect implant success is the formation of the microgaps between implant-
abutment connections. Microbial growth in these void areas are the main cause of peri-implant mucositis
or peri-implantitis, leading to implant loss [23]. Implants with internal conical connectors have been
reported to have a lower microleakage than implants with external connectors [24]. It has also been
reported that the microgaps may be related to the insertion torque of the abutment screw [24].

When the implant and abutment are combined with the screw, moving as a whole is an important
factor in the success of the system. An excessive microgap will disturb the integrity of the system and
lower the fracture strength. For this reason, the microgap values between the implant and abutment in
unloaded implant groups were compared (Fig. 3, Table 4). Horizontal gap values of DTI brand implants
in our study were higher than other brands. This could be one of the reasons why DTI brand implants
generally have lower fracture resistance than other brands. Microgap measurement can be done with
different devices such as 3D microtomography, scanning electron microscope [25]. In our work, scanning
electron microscopy was used for microgap measurement.

In our work only the use of the unloaded abutments in the dynamic microgap measurements could
be seen as a limitation. A low number of specimens (i.e. less than ten) was used because of the limited
budget of the study, which is why the data obtained were subjected to Bonferroni correction. This can be
accomplished by including dynamically loaded specimens in the measurements.

5. Conclusions

Within the limits of the present study, we conclude the following:

(1) There was no difference in fracture strength values after dynamic loading of implants with internal
conical implant-abutment connection under experimental conditions. However, there is a need for
clinical studies because the loads in the mouth may come from different directions and the results of
the study may be affected by these conditions.

(2) Since the materials used in the production of implants with an internal conical connection of 11° may
differ, there may be differences in yield strength values. Therefore, it would not be right to compare
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the brands with each other. However, it should not be forgotten that all implants will be successful
in the mouth because the loads applied during the dynamic loading to all brands used in our study
are higher than the loads coming to the implants in the mouth.

The anti-rotational hex length and thickness in the abutment connection can affect the fracture
strength values.
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The biocompatibility of an implant material depends on the
bulk physical properties in addition to the surface properties.

In biomedical engineering and industry Ti and Ti-alloys are

very popular biological implant material for their bulk physical
properties and strength to weight ratio resembling those of
nature bone. It is possible to modify the surface properties

of titanium for enhanced surface biocompatibility. The main
objective of the this study is to engineer a smart Ti-based
prosthesis surface by self induced chemically modified titanium
oxide nano-film by the chemical mechanical polishing process
(CMP). This new process applied on bio-implants aims at
significantly reducing the out-diffusion of Ti and other metallic
impurities from prosthesis in contact with body fluids and
tissue and simultaneously enhancing the surface mechanical,
chemical and biological properties. CMP technique enables the
growth of a thicker and denser self-protective native oxide on Ti
and Ti alloy samples, while simultaneously inducing a controlled
surface roughness. It is demonstrated that the Ti based dental
implants with self-protective oxide induced surfaces help
minimize chemical and bacterial reactivity in addition to Ti

ion dissolution while promoting their biocompatibility through
surface patterning. The studied self-protective oxide films can
also be utilized for many additional applications including bio-
Sensors.
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ABSTRACT

The biocompatibility of an implant material depends on the bulk physical properties in addition
to the surface properties. In biomedical engineering and industry Ti and Ti-alloys are very
popular biological implant material for their bulk physical properties and strength to weight ratio
resembling those of nature bone. It is possible to modify the surface properties of titanium for
enhanced surface biocompatibility. The main objective of the this study is to engineer a smart Ti-
based prosthesis surface by self induced chemically modified titanium oxide nano-film by the
chemical mechanical polishing process (CMP). This new process applied on bio-implants aims
at significantly reducing the out-diffusion of Ti and other metallic impurities from prosthesis in
contact with body fluids and tissue and simultaneously enhancing the surface mechanical,
chemical and biological properties. CMP technique enables the growth of a thicker and denser
self-protective native oxide on Ti and Ti alloy samples, while simultaneously inducing a
controlled surface roughness. It is demonstrated that the Ti based dental implants with self-
protective oxide induced surfaces help minimize chemical and bacterial reactivity in addition to
Ti ion dissolution while promoting their biocompatibility through surface patterning. The studied
self-protective oxide films can also be utilized for many additional applications including bio-
Sensors.

INTRODUCTION

Biomaterials are widely used for dental prostheses, orthopedic devices, cardiac pacemakers and
catheters [1]. A search of the Sciencedirect® data base with the key words “metallic implants”
produced 23,625 results, a testimony both of the importance of this topic, research efforts but also
of the many problems that are yet to be resolved. Generally, Ti and its alloys are favored as bio
implants due to their surface characteristics, which promoting biocompatibility [2]. However, the
surface of titanium maybe contaminated during casting or surface structuring due to its highly
reactive nature, which in turn lessen the biocompatibility and the mechanical properties at the
tissue/bio implant interface [3-4]. Patients with bio-implants face on the average of 4% infection
risk and this ratio goes up to 40% for ventular support implants. In the case of infection, both
medical treatment and the time spent in a medical institution would result in considerably high
expenses. In short, it is very critical to promote cell growth and limit infection risk where the
bioimplants are exposed to the live tissue.

The main factors that promote the biocompatibility of implant materials are the increase of
surface roughness and formation of a surface oxide film. The surface structuring techniques such
as sand blasting and chemical etching tend to cause contamination on the implant surface, while
the high temperature plasma coating or laser texturing result in increased cost. Usually, the
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surfaces of Ti and Ti alloys are protected by a native oxide layer, which also increases the metal
biocompatibility. Unfortunately, this oxide layer is too thin to be an effective diffusion barrier
lasting for the many years of the prosthesis usage. There are several studies where the oxide layer
thickness was increased by implementing various oxidation techniques typically by wet etching.
However, the formed oxide layer was less dense, presented porous structures and an increased
surface roughness that resulted in larger amounts of wear debris. Consequently, alternative
techniques to increase the thickness of the native oxide and maintain its properties are needed. In
this project, CMP technique is proposed as an alternative for surface treatment of bioimplants,
which can enable surface texturing through removal of nanometer, scale films and spontaneously
form a protective oxide film on the titanium surface.

In CMP process, the top film surface of the metal is exposed to the chemicals in the slurry, which
is made of submicron size particles and corrosives. Generally, CMP is used to form very smooth
surfaces but in our earlier studies we have demonstrated that by changing the slurry particle size
and the pad material properties, it is possible to generate controlled roughness on the polished
surface [5]. The protective nature of the oxide film enables planarization in semiconductor
applications and it is believed to help reduce the contamination on the surface of the bioimplants
and infection risk by stopping the chemical reactions. It has been shown in literature that the
application of CMP on Ti films has been successful in terms of creating a smooth surface and a
Ti0, oxide film [6]. However, the formed oxide film after CMP has not been fully characterized
for its protective nature other than the passivating properties of the Ti/TiN films in semiconductor
CMP applications [7]. The effect of oxidation of Ti films on cell activity improvement as well as
hydroxyapatite formation is well known [8-11]. Yet, the studied oxide films are typically formed
through forced oxidation at very high temperatures and are very thick and porous. These films are
much thicker than the self-protective oxide film of Ti, which is known to be only a few
nanometers. It is likely that the porosity on the oxide films would not stop the chemical attack on
the base titanium metal or alloy and leaves them prone to contamination. In summary, it is aimed
to create an engineered surface on Ti based bio implants with self-protective surfaces to minimize
chemical and bacterial reactivity, while promoting their biocompatibility through surface
patterning.

EXPERIMENTAL DETAILS

CMP and bacteria growth analyses were conducted on titanium foils with 1 mm thickness and
99.6% purity (T1000430) obtained from Goodfellow Cambridge Limited. The original foil, which
was 300x300 mm in size, was cut to 14 x 14 mm pieces to fit to the holder of the CMP tool. The
original sample surface considered as baseline for the experimentation was annealed. In order to
compare to the properties of the original surface against the surfaces prepared through CMP,
polishing was conducted by using a desktop Tegrapol- 31 polisher and 5% weight alumina

(AL O3) slurry with 50nm particle size. Slurries were prepared at pH 4 using nitric acid through
ultrasonicating long enough by repeated pH adjustment until the slurry was fully stabilized. CMP
tests were conducted at 70 N downforce which is equivalent to a 7.88 psi pressure on the used
sample size. Initial samples were polished using a Suba IV subpad stacked under a polytex buff
pad to obtain a very smooth surface. In addition, two sizes of sand paper (silicon carbide 150C
and P320) were used in place of the polishing pad to create the micro structures through CMP.
All CMP testing except for the first sample were conducted by using H,O, as oxidizer. Samples

138 | MIA SCIENCE

Arastirma Makaleleri

ran with the polymeric CMP pads and abrasive papers were polished for 2 minutes with ~3%
oxidizer addition to promote chemical activity. Material removal rates were calculated through
weighing the samples pre and post polish by a sensitive balance to the fourth digit after zero. All
samples were cleaned in ultrasonic bath with pH 4 water for 5 minutes and dried with nitrogen
gas before they were characterized. Same experimental conditions in 3D level applied to dental
implant samples obtained from Mode Medikal Limited.

All samples were characterized for wettability through contact angle measurements with
simulated body fluid (SBF) with a KSV ATTENSION Theta Lite Optic Contact Angle
Goniometer using the sessile drop method. Five drops were measured on each sample. The drop
image was stored by a camera and an image analysis system calculated the contact angle (®)
from the shape of the drop. The microstructures of specimens were examined using a
Nanomagnetics Atomic Force Microscope (AFM) with contact mode and the surface roughness
values were recorded on 10 x 10 pm scan area. X-Ray Diffraction analysis were conducted on
bare Ti sample and CMP applied sample in the absence of H,O..

To evaluate the bone response Hydroxyapatite Attachment (HA) growth test were implemented.
According to literature, HA sol was prepared using Ca and P routes such as calcium nitrate
(Ca(NOs),) and diammonium hydrogen sulphate ((NH4)2HPOy4). Deposition process on pure
titanium was carried out by dipping method uniformly. The HA deposits were investigated by
AFM, optical microscope and the HA growth was evaluated through weight differences pre and
post the coating procedure.

The infection resistance analyses were conducted through bacteria growth analyses. Titanium
plates were sterilized with autoclave (120°C, 20min.) before the microbiological analysis.
Cronobacter Sakazakii (Gram-) was used as bacteria species and 100ul microorganisms from the
nutrient broth microbial stock were spread on nutrient agar plates in sterile conditions. After the
cultivation of bacteria, sterilized Ti plates were placed into each plate and incubated at 37 °C. The
bacteria density was observed over 1, 3 and 7 days. Bacteria growth was quantified by measuring
the thickness of the colonies grown on the sides of the plates through photographs taken on the
samples. L929 fibroplast cells amplified in the laboratory for the proliferation of the soft tissue
cells on the samples. Cells seeded directly onto the well of the plastic plate, which include
samples, placed on the bottom layer of the well plate. The nutrient medium was changed every 3
days. After 15 days of incubation period, cell morphology was assessed as 10* cell/cm® by
counting under microscope with thoma lamel.

RESULTS AND DISCUSSION

CMP applied samples tests results show obvious difference characteristics on the material
surface. After CMP process samples surface properties for the selected polishing conditions on
the titanium plates are given in Table 1. It can be seen that the material removal rates on the
samples polished on the polymeric pads were low and particularly the CMP test without oxidizer
resulted in negligible material removal. On the other hand, using the abrasive papers resulted in
much higher removal rates although the chemical component of the process was elevated by
increased oxidizer concentration and the mechanical abrasion was limited by reduced polish
times on the samples. Contact angle values reflecting on the wettability of the surface. The high
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Table 1.Wettability and surface morphology of the Ti samples according to CMP conditions.
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Samples Contact Angle Remove Rate Comments
O (deg) (pm/min)
As received 83.89+2.79 N/A Porous oxide surface
CMP without H,0, 4474+ 3.18 ~0 Titanium exposed
CMP with 3% H,O, 32.43+5.25 0.11 CMP’ed smooth surface

CMP with 3% H,0, + 45um Ab.P 54.34+£7.19 29.85 Fine grid abrasive paper
rough surface
CMP with 3% H,0, + 90um Ab.P 65.53+6.37 35.99 High grid abrasive paper

rougher surface

contact angle value on the untreated sample can be explained through the different nature of the
surface since the original sample was anodized creating a very porous and thick oxide layer. On
the CMP induced samples, the contact angles were higher as the surface roughness was increased
through induced micro level roughness. Once the surface polish has started, the anodized oxide
film started to be removed. Without the oxidizer in the slurry, the material removal rate was
negligible yet the exposed titanium metal resulted in a change in the contact angle measurements.
This is due to the fact that the surface energy of the fresh exposed titanium is higher and this
leads to increased wettability response on the surface. Once the fresh surface of titanium is
exposed, the effect of roughness on the contact angle response starts to dominate. As can be seen
in Table 1, surfaces with an expected smoother finish, such as in the case of CMP application in
the presence of oxidizer resulted in more wettability and hence a lower contact angle and the
surfaces with the induced micro roughness (such as the samples polished with abrasive papers)
resulted in a higher contact angle. When the surface is buffed with CMP without the chemical
component provided with the H,O, addition, the porous surface oxide was removed partially.
CMP process with the oxidizer present at 3%wt exposed the titanium surface and finally
polishing with the abrasive papers induced major surface scratching while exposing the titanium.

In order to quantify the surface roughness of the polished surfaces, AFM analyses were
conducted on the samples. AFM measurement of the original untreated titanium plate and CMP
conducted with the polymeric pad in the presence of 3% H,O, resulted in surface roughness
values of 118.77 nm (RMS) and 78.05 nm, respectivelly. The sample that has been buffed with
the slurry without the oxidizer, however, maintained a similar roughness to the original samples
(117.11 nm) as consistent with the negligible material removal rates obtained in the absence of
the oxidizer. It is clear that the original sample has a very porous surface that can be attributed to
the anodization on the surface. After CMP treatment to observe the oxide compounds of the
surface ,XRD analyses applied on samples. Using oxidizer during the CMP process promote an
amorphous oxide layer on the surface and its hide the titanium peaks which obviously seen from
the analyses result [12] when the surface exposed in the absence of oxidizer.

In order to analyze the biocompatibility of the prepared surfaces controlled bacteria growth
analyses were conducted. Results are published previously [12] and It is clearly seen that the
surfaces intentionally scratched tend to accumulate more bacteria colonies as compared to the
smoother surfaces. Particularly the sample processes through proper CMP process allowed the
least amount of bacteria growth around the titanium plate and oxidizer used samples enable to the
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Figure 1. HA attachment evaluation of the titanium samples according to RMS and CMP
conditions.

Figure 2. Wettability analyses on different part of dental implant with as received (a & b) and
CMP induced with the presence of oxidizer (¢ & d).

smoothest sample (Figure 1) which is CMP applied in the presence of oxidizer with soft
polymeric pad used. The fibroblast type L.929 cell behavior show a difference growth behavior
according to the microscale roughness. Samples surface which is the most rough one have least
amount of cell attachment on it against long odds .We estimate the main reason of this response
is the sharp edge of the surface topography which cause to rapture of the cell when they try to
attach to the surface. On the other hand oxidizer using during the CMP process promote the cell
growth. As the main approach we applied CMP process to a dental implant in 3D manner. CMP
applied dental implant sample wettability analyses showed accordance results with the titanium
plate. The wettability behaviour of the implant surface’s different regions showed changes
according to step height of the screws, which is given in the Figure 2.

CONCLUSIONS

In this study, CMP proces is proposed as an alternative technique to altering the surface
roughness features of the titanium surface to enable more biocompatible surfaces by
simultaneously forming a self-protective nano oxide layer.Besides our results we suggest that the
reason of the constant bacteria growth on the CMP performed samples in the presence of an
oxidizer. Wettability analyses through contact angle measurements were shown to be a valid and
easy approach to detect the surface roughness that affects the bio-activity on the surfaces.
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Biocompatibility analyses conducted through cell attachment also show differance in the cell
growth by increased surface structuring. Hydroxyapatite growth also show an increase with
surface roughness forming a uniform surface roughness on all the samples.3D CMP design is
under development for the implant polishing, as a part of this study.
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Development of 3-D
Chemical Mechanical
Polishing Process for
Nanostructuring of
Bioimplant Surfaces

This study focuses on the development of a three dimensional
chemical mechanical polishing (CMP) process to induce
smoothness or controlled nano-roughness on the bio-implant
material surfaces, particularly for an application on the dental
implants. CMP helps produce implant surfaces that are cleaned
from potentially contaminated surface layers by removing a
nanoscale top layer while simultaneously creating a protective
oxide film on the surface to limit any further contamination

to minimize risk of infection. Hence, we propose CMP as a
synergistic method of nano-structuring on the implant surfaces
and focus on extending the process to a 3-D platform to
implement it on the dental implants.
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This study focuses on the development of a three dimensional
chemical mechanical polishing (CMP) process to induce
smoothness or controlled nano-roughness on the bio-implant
material surfaces, particularly for an application on the dental
implants. CMP helps produce implant surfaces that are cleaned
from potentially contaminated surface layers by removing a nano-
scale top layer while simultaneously creating a protective oxide
film on the surface to limit any further contamination to minimize
risk of infection. Hence, we propose CMP as a synergistic method
of nano-structuring on the implant surfaces and focus on extending
the process to a 3-D platform to implement it on the dental
implants.

Introduction

Biomaterials are widely used for dental prostheses, orthopedic devices, cardiac
pacemakers and catheters. Titanium and its alloys are favored as biomaterial for hard
tissue replacement due to their excellent mechanical properties and surface characteristics,
which promote biocompatibility due to spontaneous formation of a thick oxide layer in
the presence of an oxidizer [1]. The surface morphology and oxide layer thickness of
titanium implant can be changed trough different surface treatments [2]. However, the
surface of titanium maybe contaminated during casting due to its highly reactive nature,
which in turn lessens the biocompatibility and the mechanical properties at the tissue/bio-
implant interface [3]. Metals tend to form native oxides when they are exposed to
oxidizing environments, which may be a self-protective layer in some cases. One of the
main processes where the protective metal oxide films are closely investigated is the
Chemical mechanical planarization for metals (CMP). In CMP process, the top film
surface of the metal is exposed to the slurry chemicals. This interaction forms a
chemically altered top film that is removed by the mechanical abrasion of the
nanoparticles. The chemically altered top films have to be protective oxides to enable
planarization by stopping chemical corrosion on the recessed metal surfaces while the
elevated structures are polished [4]. It has been shown by an earlier study that the
application of CMP on Ti films has been very successful in terms of creating a thin
titanium oxide film on the surfaces and promoted biocompatibility [S]. The effects of
oxidation of Ti films on cell activity improvement as well as hydroxyapatite formation
have also been demonstrated in the literature [6, 7].

In this study, CMP technique is used to induce nano-smoothness and controlled nano-
roughness on the titanium surfaces. It has been demonstrated earlier through inducing
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nano and micro patterns on various biomaterials that these structures help increase the
cell growth capability of the bio-implants [8]. However, for applications like artificial
cardiac valves surfaces demoting cell growth may be needed for continuous functionality.
Biocompatibilities of the titanium surfaces treated by CMP can be controlled by altering
them to a very smooth or nano-structured surface structure and bring the advantage of
applying the same process for many different applications. Our aim is to create
engineered Ti based dental implants with self-protective surfaces to minimize chemical
and bacterial reactivity, while promoting their biocompatibility through surface
patterning.

CMP process, as it is used in microelectronics manufacturing for planarization functions
in 2-dimension. In order to polish 3-dimensional bio-implant surfaces, the number of
degrees of freedom (DoF) has to be increased in the system. One solution to accomplish
this is to utilize a 6-DoF robotic arm to hold the polishing piece. Robotic arm is a
mechanical arm that has similar functions to a natural human arm. It consists of joints,
which give robotic arm the capability of rotary and linear motion. A 6-DoF robot can
easily reach any point in its workspace and in any desired orientation. This ability of the
robotic arm provides the necessary DoF in the 3-D CMP system that is required for the
homogenous polishing of the 3-D implant materials. In the proposed design a 6-DoF
robotic arm is integrated to the regular desktop CMP tool. The arm holds the dental
implant in combination with a force torque sensor that can hold the implant material
towards the polishing pad under a constant pressure. The pad material is chosen to be soft
and easily deformable to be able to deform to the shape of the implant. When pad is
rotated with a constant RPM value, the dental implant can be polished by keeping a
constant pressure on the contacted area. Figure 1 illustrates the proposed 3-D CMP
process.

Experimental

CMP and bacteria growth analyses were conducted on titanium foils with 1mm thickness
and 99.6% purity (TI000430) obtained from Goodfellow Cambridge Ltd. The purchased

Figure 1. Schematic image of 3-D CMP process design and the picture of dental implants.
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foil, which was 300x300mm in size was cut to 14x14 mm pieces to fit to the holder of the
CMP tool. The original sample surface considered as baseline for the testing was
annealed. In order to compare the properties of the original surface against the surfaces
prepared through CMP, polishing was conducted by using a desktop Tegrapol-31 polisher
and 5% weight alumina (Al,O3) slurry with 50nm particle size. Slurries were prepared at
pH 4 using nitric acid through ultrasonicating long enough by repeated pH adjustment
until the slurry was fully stabilized. CMP tests were conducted at 70 N downforce, which
is equivalent to a 7.88psi pressure on the used sample size. Initial samples were polished
with regular CMP set up in 2-D using a Suba IV subpad stacked under a polytex buff pad
to obtain a smooth surface. In addition, two sizes of sand paper (silicon carbide 150C and
P320) were used in place of the polishing pad to create the microstructures through CMP.
Samples were polished for 2 minutes with ~3% H>O, as an oxidizer to promote chemical
activity. Material removal rates were calculated through weighing the samples pre and
post polish by a high precision balance (four digits after zero). All samples were cleaned
in ultrasonic bath with pH adjusted DI water for 5 minutes and dried with nitrogen gas
before they were characterized. Same experimental conditions in 3D level applied to
dental implant samples obtained from ImplantKa Limited.

Surface Characterization

All samples were characterized for wettability through contact angle
measurements using simulated body fluid (SBF) with a KSV ATTENSION Theta Lite
Optic Contact Angle Goniometer using the sessile drop method. The microstructures of
specimens were examined using a Nanomagnetics Atomic Force Microscope (AFM) with
contact mode and the surface roughness values were recorded on 10 x 10 um scan area.
X-Ray Diffraction analyses were conducted on bare Ti sample and CMP applied sample
in the absence of H,O,.

Biological Activity Analyses

The infection resistances of the CMP induced titanium plates were conducted
through bacteria growth analyses. Titanium plates were sterilized with an autoclave at
120°C for 20 minutes before the microbiological analysis. Cronobacter Sakazakii (Gram-)
bacteria was used and the bacteria growth was observed over 1, 3 and 7 days and
quantified by measuring the thickness of the colonies grown on the sides of the plates.
For the fibroblast cell attachment testing, titanium plates were sterilized with UV
radiation. 1929 fibroplast cells were incubated in the laboratory for the proliferation on
the samples. After 15 days of incubation period, cell morphology was assessed as 10
cell/cm® by counting under microscope with thoma lamella. To simulate the osteoblast
(bone cell) response hydroxyapatite (HA) growth test were implemented. HA was
deposited on the processed titanium plates as described in literature [9] and the results
were evaluated through weight differences pre and post deposition. The surface
roughness values were quantified by taking AFM images.
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Results and Discussion

We have demonstrated in previous work that the application of CMP on titanium surfaces
resulted in significant changes in the surface characteristics [10]. Contact angle values
reflecting on the wettability of the surface were higher as the surface roughness was
increased through induced micro level roughness. Surfaces with smoother finish, such as
in the one exposed to CMP with polytex pad in the presence of oxidizer resulted in more
wettability and hence a lower contact angle and the surfaces with the induced micro
roughness resulted in a higher contact angle. AFM analyses of the original untreated
titanium plate compared to surface with CMP conducted using polymeric pad in the
presence of 3% H>O, showed 118.77 nm and 78.05 nm RMS surface roughness,
respectively. Furthermore, it was also observed that the CMP treatment in the presence of
oxidizer showed the formation of an amorphous oxide film [11]. In order to analyze the
biocompatibility of the prepared surfaces, controlled bacteria growth analyses were
conducted. The sample surfaces intentionally scratched tend to accumulate more bacteria
colonies as compared to the smoother surfaces. Particularly the sample processes through
proper CMP process allowed the least amount of bacteria growth around the titanium
plate and oxidizer used samples enable to the limit of the growth during the evaluation
process.

HA attachment test showed an increased growth as a function of the increasing surface
roughness as summarized in Table I. The fibroblast type L929 cell attachment was also
observed to increase with the increasing surface roughness. However, the samples with
very rough surfaces demoted the amount of cell attachment, which is believed to be due
to the presence of very sharp edges on the surface topography resulting in the rapture of
the cells when they try to attach on the surface. On the other hand, the use of oxidizer
during the CMP process promoted the cell growth.

Figure 2 illustrates the results obtained on the 3D implant samples by mainly comparing
the wettability through measurement of contact angle at the various locations of the
dental implant. CMP induced dental implant sample wettability analyses were similar to
the responses obtained on the flat titanium plates. The wettability behavior of the
implant surface’s different regions showed changes according to step height of the screws,
which is given in the Figure 2.

TABLE I. 1929 cell growth after 5" day and HA deposition response.

Samples Average Cell Number x10* HA attachment
cell/cm’ amount(g)

As is 55.33 1.50
CMP without H,0, 51.94 1.59
CMP with 3% H,0, 61.08 1.45
CMP with 3% H,0,+Ab. P.

(45um) 55.53 1.80
CMP with 3% H,O, + Ab. P.

(90um) 52.38 2.10
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Figure 2. Wettability analyses on different part of dental implant with as received (a & b)
and CMP induced in the presence of oxidizer (¢ & d).

Summary

It is known that the increased surface microstructure and surface oxidation can promote
the adhesion of the biological species on the implant surfaces. In this study, CMP
process is proposed as an alternative technique to induce microstructure or smoothness to
the titanium surfaces to enable more biocompatible surfaces by simultaneously forming a
protective oxide layer. Wettability analyses through contact angle measurements were
shown to be a valid and easy approach to detect the surface roughness that affects the
bioactivity on the surfaces. Biocompatibility analyses conducted by cell attachment also
showed difference in the cell growth by increased surface structuring. Hydroxyapatite
growth also correlated to increase in surface roughness. The 3D CMP design is under
development for the dental implant CMP and as a part of this study, a new design with
robotic arm integration is proposed and being tested.
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Dental implantlarin
Hastalarin Hayat Kalitesi
Uzerindeki Etkisi

Ozet Hayat kalitesi kisinin kendisini ne diizeyde i
hissettigi, fiziksel durumunun seviyesi, gunluk islerini yerine
getirirken karsilasmis oldugu kisitlamalar ve bu islevleri
yerine getirirken duydugu memnuniyet durumui ile ilgili
genis icerikli bir kavramdir. Sagligin ve hastaligin hayat
kalitesi Uzerine olan dogrudan etkisi arastirmacilari “saglikla
ilgili hayat kalitesi” olarak adlandirilan bir kavrami Uzerinde
toplamistir. Diinya Saglik Orgiti

(DSO) 1946 yilinda saglik kavramini “Sadece hastaligin
bulunmayisi degil fiziksel ruhsal ve sosyal olarak tam

bir iyilik hali olarak tanimlamistir.” Bu tanimlamanin ardindan
saglikla ilgili iyilik halinin élcimlenebilmesi artan bir Gnem
kazanmistir. Saglikla ilgili hayat kalitesi kavrami alt basliklara
ayrildiginda ortaya “Agiz Saglhgi ile iligkili Hayat Kalitesi”
(ASHK) kavrami gikmaktadir. ASHK, fonksiyonel, psikolojik,
sosyal faktérler ve sadece agiz i¢i ve ¢evresinde yasadigi
agr ve rahatsizlik gibi sikayetler sonucunda kisinin kendisini
nasll degerlendirdigini gdsteren bir ifadedir.

Modern dis hekimliginde amag, hastada fonksiyon, estetik,
konusma ve agiz saghginin yeniden saglanmasidir.

Dental implant tedavisi hastalarin geleneksel protetik
restorasyonlari tercih etme zorunlulugunu ortadan kaldiran
bir tedavi segenegdi olarak ginimuzde uygulanmaktadir.

Bu calisma ile dis eksikligi olan hastalarin dental implant
tedavisi sirasinda ve sonrasinda hayat kalitelerindeki
degisikligin incelenmesi amaglanmistir. Hastalarin dis
eksiklik siniflamasina bagl olmaksizin dental implant
tedavisi sonrasinda hayat kalitelerinde hissedilir derecede
artis gézlenmistir.

Anahtar Kelimeler: Dental Implant, Hayat Kalitesi
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Dental implantlarm
Hastalarin Hayat Kalitesi
Uzerindeki Etkisi

Ozet

Hayat kalitesi kisinin kendisini ne diizeyde iyi hissettigi,
fiziksel durumunun seviyesi, glinliik iglerini yerine
getirirken karsilasmus oldugu kisitlamalar ve bu islevleri
yerine getirirken duydugu memnuniyet durumu ile ilgili
genis icerikli bir kavramdir. Saghgin ve hastaligin hayat
kalitesi tizerine olan dogrudan etkisi aragtirmacilart
‘saglikla ilgili hayat kalitesi” olarak adlandirlan bir
kavramu tizerinde toplamigtir. Diinya Saglik Orgiiti

(DSO) 1946 yilinda saglik kavrarmn “Sadece hastaligin
bulunmayist degil fiziksel ruhsal ve sosyal olarak tam

bir iyilik hali olarak tanimlamustir.” Bu tanimlamanin
artan bir énem kazanmustir. Saglikla ilgili hayat kalitesi
kavramu alt bagliklara ayrildiginda ortaya “Agiz Saghgt ile
[ligkili Hayat Kalitesi” (ASHK) kavrarmi gikmaktaduir. ASHK,
fonksiyonel, psikolojik, sosyal faktorler ve sadece agiz igi
ve gevresinde yasadigt agrt ve rahatsizlik gibi sikayetler
sonucunda kisinin kendisini nasil degerlendirdigini
gosteren bir ifadedir.

Modern dis hekimliginde amag, hastada fonksiyon, estetik,
konusma ve agiz saghgmn yeniden saglanmasidir.

Dental implant tedavisi hastalarin geleneksel protetik
restorasyonlar tercih etme zorunlulugunu ortadan kaldiran
bir tedavi segenegi olarak glinimuzde uygulanmaktadir.

Bu calisma ile dig eksikligi olan hastalarin dental implant
tedavisi sirasinda ve sonrasinda hayat kalitelerindeki
degisikligin incelenmesi amaclanmustir. Hastalarin dis
eksiklik siniflamasina bagh olmaksizin dental implant
tedavisi sonrasinda hayat kalitelerinde hissedilir derecede
artig gozlenmistir.

Anahtar Kelimeler: Dental Implant, Hayat Kalitesi
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Giris

Dental implant tedavisi hastalarin geleneksel protetik
restorasyonlart tercih etme zorunlulugunu ortadan
kaldiran bir tedavi segenegi olarak giiniimuzde
uygulanmaktadu. Saglam dayanak diglerin kesilmesi,
hareketli protezlerin hastalar tarafindan rahat
kullanilamamast, estetik kaygtlar, dental implant
tedavisinin geleneksel protezlere gére tercih edilmesinin
ilk akla gelen nedenleri arasindaduir.

ASHK, fonksiyonel, psikolojik, sosyal faktérler ve sadece
orofasiyal bélgede yasadigi agr ve rahatsizlik gibi
sikayetler sonucunda kisinin iyi hissetme halini nasil
degerlendirdigini anlatan bir ifadedir (1, 2). Reisine ve Gift
(3), yaptiklart calismada agiz ve dig saghgimu etkileyen
hastaliklarin eriskin bireylerde yillik ortalama 160 milyon
saatlik is giicti kaybina, okul ¢agindaki ¢ocuklarda ise

51 milyon saatlik okul ginui kaybina sebebiyet verdigini
ve bir kisinin yulik is gtici kaybinuin 1.7 saat oldugunu
belirtmiglerdir. Bireysel olarak tolere edilebilir bir stire
olarak dusunulse de toplumsal anlamda yuksek miktarda
is glictl ve maliyet kaybi ortaya gikmaktadir.

Ag1z saghgr etki profili (OHIP), ilk defa 1994 yilinda Slade
ve Spencer tarafindan uygulanmaya baslanmus olan bir
hayat kalitesi élgegidir (4,5). Guvenilirligi ve gegerliligi
ispatlanmmusg olan OHIP-14 6lgegi bu ¢alismada hayat
kalitesi degerlendirme 6lgegi olarak kullarulmustir.

MIA SCIENCE

151



152

Arastirma Makaleleri

Arastirma Makaleleri

BiLIMSEL CALISMALARIMIZ

Resim 2 Total prt 1astalar (TPH) grubundan Implantustd hareketli

protetik tedavi uygulane

!
L

lan Sabit Bolumlu

ullanan hastalar (SBPH)
tUstl sabit protetik tede

Resim 4 Sabit bolimli prote
Protez kullanmaktayken Imp

Resim 3 Hareketli bolimli protez kullanan hastalar (HBPH) grubundan Hareketli
Bolumlu Protez kullanmaktayken Implantisti sabit protetik tedavi uygulanan
hasta

Gerec ve Yontem

Galismaya herhangi bir sistemik rahatsizligt bulunmayan
cenesinde tek veya ¢oklu dis eksikligi bulunan €0 birey
dahil edilmigtir. Bilgilendirilmis onam formlart okutulup
imzalatilan 60 hasta 15'r kisiden olusan 4 farkl grupta
incelenmistir. Hastalar;

MIA SCIENCE

Resim 5 Protez kullanmayan dissiz hasta (PDH) grubundan Implantistu sabit
protetik tedavi uygulanan hasta

aTotal protez kullanan hastalar (TPH) (Resim 1,2)
b.Hareketli bolimlu protez kullanan hastalar (HBPH)
(Resim 3)

c.Sabit bolumli protez kullanan hastalar (SBPH) (Resim 4)

d.Protez kullanmayan dissiz hastalar (PDH) olarak
gruplanduilmustir. (Resim 5)
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Her bir gruptaki hastalara Tedavi 6ncesi, Cerrahi operasyon
yapildiktan bir hafta sonra ve Protetik restorasyonu bir ay
kullanildiktan sonra olmak tizere 3 farkli zaman diliminde
hayat kalitesindeki degisimi sorgulamak igin OHIP-14 ve
Likert tip anket formlart uygulandt.

[statistiksel degerlendirme SPSS 19.0 (SPSS Inc.,, Chicago,
IL, USA) programi kullanularak yapildt

Sonuglar %95 gtiven araliginda degerlendirildi ve p&lt;0.05
degeri anlamli kabul edildi.

Bulgular

Calismaya dahil edilen 28 kadin, 32 erkek toplam 60
hastanun yaslannin 22 ile 71 arasinda degistigi ve
ortalamalarinin 49.68 oldugu belirlendi. Hastalarin
12'sinin ilkogretim, 20'sinin lise, 28'inin ytiksek 6gretim
mezunu olduklar tespit edildi.

Altmus hasta tizerinde 3 farkli zaman diliminde
gerceklestirilen calismamuzda “test 1" tedavi éncesi,

“test 2" cerrahi operasyon sonrast 1. haftada ve “test 3"
protetik restorasyondan 1 ay sonra uygulanan anketlerin
degerlendirmesini belirtmektedir. Caligmamuizda “model 1"
ile dental implant cerrahisi éncesi ve post operatif ilk bir
hafta sonundaki ASHK degisimleri, “model 2" ile ise dental
implant cerrahisi éncesi ve protetik restorasyon sonrast
ASHK degisimleri incelenmistir.

Tablo 1. Tim hastalarn ti¢ farkli zaman diliminde
Wilcoxon Analizi sonuglan

N Ortala- Std. Mini- Maksi- Model 1 Model 2
ma Sapma mum mum
Test Test 1 Test 1
S 60 3871 856 2300 6100 = o
TQZS‘ 60 3851 913 2400 6200 z 075 673
Test
60 2143 4% 1400 3300 Sig 0465 0000

Bu analiz sonuglarina gore; hastalarin dental implant
tedavisine baslamadan énceki ASHK degerleri ile

dental implant cerrahisinden 1 hafta sonraki ASHK
degerleri arasinda anlaml bir iligki bulunamamustir.
Ancak, hastalarin tedavi éncesi durumlart ile protetik
rehabilitasyon sonrast ASHK degerleri kiyaslandiginda
hastalarin agiz saghgt ile ilgili hayat kalitelerindeki pozitif
yondeki degisim istatistiksel olarak anlamlt bulunmustur.

MIA LIFE YILLIK IMPLANTOLOJI DERGISI

Total protez kullanan hastalarin dental implant cerrahisi
oncesi ASHK degerleri ile cerrahi iglemden bir hafta
sonraki ASHK degerleri arasindaki fark istatistiksel
olarak anlamlt bulunmamugtir. Ancak, hastalann tedavi
oncesi ASHK degerleri ile protetik restorasyon sonrast
ASHK degerleri arasinda pozitif yénde anlamli bir iligki
bulunmaktadir (Tablo 2).

Tablo 2. TPH grubunun tg farkli zaman diliminde
Wilcoxon Analizi sonuglan

Ortala- Std. Mini- Maksi-

N ma Sapma mum mum Model 1~ Model 2
Tels‘ 15 43 700 3200 5300 Tzftzl T;fgl
TEZS‘ 15 4413 792 3200 5900 z 149 341
Tt 15 2426 433 19.00 3300 Sig 0134 0001

HBPH grubunun analiz sonuglarina goére, hastalann
dental implant tedavisine baglamadan énceki ASHK
degerinin islemden bir hafta sonraki ASHK degerine gére
istatistiksel olarak negatif yénde anlamli bir degisiklik
oldugu gozlenmistir. Hastalarin tedavi éncesi ASHK
degerinin protetik restorasyon sonrast ASHK degerleri ile
kiyaslandiginda istatistiksel olarak pozitif yénde anlamh
bir degisiklik bulunmaktadir (Tablo 3).

Tablo 3. HBPH grubunun ti¢ farklt zaman diliminde
Wilcoxon Analizi sonuglan

Ortala- Std Mini- Maksi-

N A Sapma T mum Model 1 Model 2
Tef‘ 15 3871 917 2700 6100 Tthzl Tzftgl
T‘“;S[ 15 4033 1018 2400 6200 z 225 335
Test 5 180 431 1400 3100 Sig 0024 0001

SBPH grubunun sonuglarina gére sabit bélumlii protez
kullanan hastalarn dental implant tedavisine baglamadan
onceki ASHK degerleri ile dental implant cerrahisinden

1 hafta sonraki ASHK degerleri arasinda anlamlt bir

iligki bulunamamustir. Ancak, sabit bslimli protez
kullanan hastalarin tedavi 6ncesi durumlarn ile protetik
rehabilitasyon sonrast ASHK degerleri kiyaslandiginda
hastalarin agiz saghg ile ilgili hayat kalitelerindeki pozitif
yondeki degisim istatistiksel olarak anlamli bulunmustur
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(Tablo 4).

Tablo 4. SBPH grubunun g farkli zaman diliminde

Tablo 7. Tim hastalarn egitim durumlarina gére OHIP
ortalama puan analiz sonuglart

Ortalama  Standart

Wilcoxon Analizi sonuglarn BgirmSeviest N Tpoe " pma F Sig
ilkokul 12 3958 830
Ortala- SStd Mini- Maksi- Model1  Model 2
ma apma  mum mum Test 1 Lise 20 3925 816 0203 0817
Test Test 1 Test 1
1 15 3333 685 2400 4600 &2 &3 Yitksekogretim 28 3796 917
TEZS[ 15 3320 681 2400 4600 z -041 341 lkokul 12 2366 451
Test Test 3 Lise 20 2110 416 2081 0134
5 15 1920 352 1500 29.00 Sig 0677 0001
Yiksekogretim 28 2071 427

Protez kullanmayan dissiz hastalarin dental implant
tedavisine baslamadan 6nceki ASHK degerleri ile dental
implant cerrahisinden 1 hafta sonraki ASHK degerleri
arasinda anlamb bir iliski bulunamamustir. Ancak, protez
kullanmayan dissiz hastalarin tedavi éncesi durumlarn
ile protetik rehabilitasyon sonrast ASHK degerleri
kiyaslandiginda hastalann agiz saghg ile ilgili hayat
kalitelerindeki pozitif yondeki degisim istatistiksel olarak
anlaml bulunmustur (Tablo 5).

Tablo 5. PDH grubunun ti¢ farklt zaman diliminde
Wilcoxon Analizi sonuglar

Ortala- Std. Mini- Maksi- Model1  Model 2
ma Sapma mum mum
Teft 15 3666 795 2300 5600 T:f‘; Tzf‘gl
TEZS[ 15 3640 812 2500 5800 7 041 341
Test 15 j046 392 1600 2800 Sig 0677 0001

Tablo 6. Tim hastalann cinsiyetlere gére OHIP ortalama

puan analiz sonuglart

Degerlerin - Mann-W-  Wilcoxon

Cinsiyet N lama toplami hitney U w

Erkek 32 3259 104300
Test 1 426.00 832.00 -0326 0744
Kadn 28 3071 85988

Erkek 32 3119 96608
Test 3 381.00 787.00 -0998 0318
Kadin 28 2811 787.00

Tablo 6’ ya gore, hastalarin tedavi 6ncesi ve tedavi sonrast
ASHK degerlerinin cinsiyete gére anlaml bir farkhilik

gostermedigi saptanmustir.

Tablo 7 gore hastalarin tedavi éncesi ve tedavi sonrast
ASHK degerlerinin egitim seviyesine gére anlamli bir
farkhlik gostermedigi saptanmustir.

Tartisma

Dental implant tedavisi ginimiizde geleneksel protetik
tedavilere kiyasla poptilerligi her gecen gtin artan bir
tedavi segenegidir. Hastalara kaybettikleri fonasyon,
estetik ve fonksiyonel yetilerini miimkun oldugunca

geri kazandumak i¢in yapilan dental implant destekli
protetik restorasyonlar, oldukga basaril geri déntsler
saglamaktadir. Literattirde dental implant tedavisinin
cerrahisi ve protetik restorasyon agamalart ile ilgili birgok
calisma olmasina karsin, tedavi sonrasinda memnuniyet
derecelerini degerlendiren ¢alisma sayist kisithdir (6, 7-9).
Hastalann yapilan tedavilerden memnun olmalart, bir ¢ok
farkl kritere bagh olarak degisebilmektedir (10). Geligen
medikal teknoloji, medya ve iletisim aglan sayesinde
hastalann dental implant tedavisinden beklentileri de artis
gostermektedir. Dental implant tedavisi 6ncesi hastalarn
beklentileri de ASHK'muin artmasinda ve azalmasinda
6nemli bir etken olarak karsimiza gtkmaktadir.

Alt ceneye yapilan geleneksel total protezler ile implant
destekli protezlerin hasta memnuniyetleri agisindan
degerlendirildikleri caligmalarda, implant destekli protez
yaptiran hastalarin uygulanan tedaviden daha memnun
kaldiklan belirtilmistir (11-13). Tam digsiz alt geneye
sahip bireyler tizerinde yapilan bir calismada 54 hastaya
implant destekli protetik restorasyon yaptlirken 48 hastaya
geleneksel alt total protez yapimustir. Bu iki farkh gruba
tedaviden énce ve protetik restorasyonlarin yapimindan 2
ay sonra OHIP-14 6lgegi uygulanmus ve ASHK degisimleri
incelenmistir. Calismamun sonucunda implant destekli
protezlerin hastalarin hayat kalitelerini geleneksel total
protezlere kiyasla daha fazla arttirdigi belirtilmistir (14).

Galismamuzda geleneksel total protez kullanan 15 hastaya
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dental implant tedavisi 6ncesi ve protetik restorasyon
sonrast uygulanan OHIP-14 anketi sonucunda ASHK
degerlerindeki degisimler incelendiginde protetik
restorasyon sonrasinda hastalann ASHK degisimlerinin
istatistiksel olarak anlamli oldugu gézlendi.

On alt1 hasta tizerinde dental implant cerrahisi éncesi,
operasyon sonrast donem ve protetik restorasyon
sonrasinda OHIP-14 anketi ile gerceklegtirilen bir
calismada OHIP degerlerinin protetik tedavi sonrasinda
diistis gosterdigi yani hastalarin ASHK degerlerinin
arttigl gozlenmistir. Operasyon sonrast dsnemde ise
OHIP degerlerinin istatistiksel olarak anlaml bir
sekilde ytiikseldigi yani dental implant cerrahisinin
ASHK degerlerini dusirdigu gézlenmistir (15). Bizim
calismamuzda hastalar dért alt grupta incelenmis ve
dental implant cerrahisi 6ncesi ve sonrasinda ASHK
degerleri agisindan degerlendirilmistir. Elde edilen
verilerde cerrahi operasyon ¢ncesi ve sonrasindaki OHIP
ortalama degerlerindeki degisimin istatistiksel olarak
anlamli olmadigt yani dental implant cerrahisinin ASHK
degerlerinde biiytik degisimlere yol agmadigt sonucu
belirlenmistir.

Elde ettigimiz bu bilgiler 15181nda, dental implant

tedavisi ile ASHK arasinda pozitif yoénde bir iligki oldugu
gézlenmigtir. Implant cerrahisi ve tedavi segenekleri ile
ilgili gelismeler de géz 6ntinde bulunduruldugunda, bu
konu hakkinda daha fazla ve detaylh calismalar yapilmast
gerekmektedir.

Dr. Dt. Burak irfan icten
Yrd. Dog. Dr. Akif TURER
Dog. Dr. Ahmet Ferhat MISIR
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Unilateral hareketli
bolumlu protezler:
Mevcut duruma bakig

GUntmUzde kismi dissizligin fonksiyonel ve estetik

olarak rehabilite ediimesinde en ¢ok kullanilan tedavi
yontemlerinden biri hareketli blumIU protezlerdir. Ancak
icerdikleri ana baglayici sebebiyle kapladiklari alanin ¢ok
bUyUk olusu bu protezlerin hastalar tarafindan kabul
edilmesini zorlastirmaktadir. Unilateral hareketli bolumlG
protezler, tek tarafll kismi dissizligin varliginda bilateral
hareketli bolumIU protezler yerine kullanilabilecek énemli
bir tedavi alternatifidir. Ancak, 6zellikle retansiyon ve
stabilize agisindan bu protezlere duyulan given oldukca
azdir. Bu protezler; kroseli, hassas baglantili ve implant
destekli olarak dizayn edilebilir. Hassas baglantilarin kulla-
nilmasi, unilateral hareketli boIUmIU protezlerde karsilagilan
sorunlan énlemede yardmeidir. Ozellikle dogru atasman ve
sistem seciminin tedavinin prognozuna direkt olarak katkisi
mevcuttur. Unilateral hareketli b8lumlU protezlerde basariyi
artirmak icin dental implantlardan da yararlanilabilmektedir.
Dogru pozisyonda implant yerlesimi ile bu protezlerin
tutuculuk sorunlari en aza indiriimekte ve hastalarin konforu
artmaktadir.

Anahtar kelimeler Unilateral hareketli bolumlU protez,
kismi dissizlik, hassas baglanti, implant destekli protezler.
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Derleme / Compilation | - Unilateral removable partial dentures: Curpent status at a glance
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Glintimtizde kismi digsizligin fonksiyonel

ve estetik olarak rehabilite edilmesinde

en ¢ok kullanilan tedavi yontemlerinden
biri hareketli bolumld protezlerdir. Ancak icerdikleri ana baglayici
sebebiyle kapladiklar alanin ¢ok blyik olugu bu protezlerin hastalar
tarafindan kabul edilmesini zorlagtirmaktadir. Unilateral hareketli bo-
ltmld protezler, tek tarafli kismi digsizligin varliginda bilateral hareketli
baltimli protezler yerine kullanilabilecek 6nemli bir tedavi alternati-
fidir. Ancak, ozellikle retansiyon ve stabilize agisindan bu protezlere
duyulan giiven oldukga azdir. Bu protezler; krogeli, hassas baglantil
ve implant destekli olarak dizayn edilebilir. Hassas baglantilarin kulla-
nilmas|, unilateral hareketli bliimli protezlerde karsilagilan sorunlari
onlemede yardimeidir. Ozellikle dogru atagman ve sistem segiminin
tedavinin prognozuna direkt olarak katkisi mevcuttur. Unilateral hare-
ketli boltimlu protezlerde bagariyr artirmak igin dental implantiardan
da yararlanilabilmektedir. Dogru pozisyonda implant yerlesimi ile bu
protezlerin tutuculuk sorunlari en aza indirilmekte ve hastalarin kon-
foru artmaktadir.

Anahtar kelimeler
Unilateral hareketli blimli protez, kismi dissizlik, hassas baglanti,
implant destekli protezler.

ABST“A“‘I’ Removable partial dentures are one of

the most common treatment methods

for rehabilitation of partial edentulism.
However, due to their design with major connector, they cover a vast
area in the mouth and this makes the denture difficult to be accepted
by patients. Unilateral removable dentures are an important treatment
alternative in the presence of unilateral edentulism. However, confi-
dence in these denture are very low, especially in terms of retention
and stability. These dentures can be designed with clasps, precision
attachment or they can be supported by dental implant. The use of
precision attachment is helpful in avoiding problems. In particular,
selection of the right attachment and the system has a direct effect
on the prognosis of the treatment. Dental implants can also be used
to increase the success of unilateral removable partial dentures. With
the placement of implant in the correct position the success of these
dentures increase.

Key words
Unilateral removable partial dentures, partial edentulism, precission
attachment, implant supported denture.

GiRig
Ortalama yasam stiresinin artmasiyla birlikte kismi dissizlik her ge-
cen giin artis gostermektedir (1, 2). Dissiz bosluklarin sabit protetik
tedaviler, ortodontik tedavi ve hareketli boltimli protezlerle rehabi-
lite edilmesi mumkiindur (3).

Hareketli bolumlu protezler, kismi dissizlikte eksik dislerin yerini
fonksiyonel ve estetik acidan doldurmak icin gintimiizde siklikla
kullanilmaktadir (4, 5). Olduk¢a ekonomik bir tedavi yontemi ol-
mas! nedeniyle hastalar tarafindan siklikla tercih edilmektedir (2).
Ancak bilateral hareketli bolumlii protezlerin ana baglayicilarmdan
dolay1 ag1z icinde kapladig1 alanin buyuklugu, bircok hastanin hem
fiziksel hem de psikolojik acidan bu protezlere alismasini zorlas-
tirmaktadir (6). Bu dezavantajlarina ragmen, ana baglayicilarin t¢
onemli gorevi mevcuttur: Protezin biitin komponentlerini birbirine
baglayarak tek bir tinit olarak gorev yapmasim saglar, foksiyonel
kuvvetleri butin dayanak dislere ileterek karsit ark stabilizasyonu
saglar ve kuctk baglayict tasarimina katki saglar (7). Ancak; tek
tarafli dissiz bosluklarda, hareketli boliimlii protez yapiminda ana
baglayici icermeyen unilateral hareketli bolamlii protez secenegi de
goz ontinde bulundurulmahdir (8).

Unilateral Hareketli Bolimli Protezlerin Genel Ozellikleri
Dissiz boslugun tek tarafh ve kiictik oldugu durumlarda uygulanabi-
len unilateral hareketli boltimlu protezler ayni zamanda: Torus man-
dubularis varhiginda, kontralateral tarafta saghkh bir sabit protezin
oldugu durumlarda, kontralateral tarafta okliizyonun siki oldugu
durumlarda, caprasik on dislerin varhginda, agiz tabam ytiksekligi-
nin lingual bar veya plak yapimina mtisaade etmedigi durumlarda,
hastanin ogurme refleksinden dolay1 klasik bilateral hareketli pro-
teze uyum saglayamadigl durumlarda da uygulanabilmektedir (9).

Gugclu, herhangi bir periapikal patolojisi bulunmayan, kuron-kok
orani ideal dayanak dislerin varliginda unilateral hareketli bolumlu
protezlerin yapilmas: onerilmektedir. Protezin giris yolunun olustu-
rulabilmesi icin, dayanak dislerde rehber diizlemlerin olusturulma-
st tedavinin basarisini etkileyen onemli faktorlerden biridir (9, 10).

Unilateral hareketli bolumlu protezlerin bir¢ok avantaji bulunmak-
tadur:

1- Ars. Gér. Dt, Istanbul Universitesi Dis Hekimligi Fakdiltesi, Protetik Dis Tedavisi AD. 2- Ars. Gér. Dr, Istanbul Universitesi Dis Hekimligi Fakdiltesi,
Protetik Dis Tedavisi AD. 3- Prof. Dr,, Istanbul Universitesi Dis Hekimligi Fakultesi, Protetik Dis Tedavisi AD.
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1) Ana baglayict mevcut olmadigr icin
protezin hacmi ku¢ulmektedir. Bu
sayede palatal/lingual mukozalar
acik birakilabilmektedir.

2) Hastalarin protezlerine alisma st-
resi oldukca kisadir.

3) Hastalar fonksiyon ve fonasyon
acisindan protezi rahat bulduklari-
ni dile getirmistir.

4) Kontralateral okluzyonda herhan-
gi bir degisiklik yapilmasina gerek
duyulmamaktadir.

5) Devrilmis dayanak dislerin kulla-
niminda mezial undercut basarili
bir sekilde kullanilabilmektedir
(11, 12).

Ancak bu protezlerde, ana baglayici-
nin mevcut olmamasi sebebiyle karsit
ark stabilizasyonu saglanamadig icin,
protezin tutuculugu ve stabilitesi ile
ilgili sorunlarla karsilasilabilecegi du-
sunulmektedir (13). Tutuculuk sorun-
larindan dolay: protezlerin hastalar ta-
rafindan aspire edilmesi literaturlerde
sikca bildirilmektedir (14, 15, 16, 17).
Tutuculuk sorunlarini en aza indirile-
bilmek icin: Okliizal dengesizliklerin
yogun oldugu durumlarda, alveolar
kretin bicak sirti olugu durumlarda,
bastirlabilir mukozanin varliginda;
unilateral hareketli protezlerin daha
nadir olarak kullanilmast 6nerilmek-
tedir (18). Bu protezler, kompleks bir
dizayna sahip olduklarindan dolay1
bakimlar1 biraz zordur. Ayni zamanda
yiiksek maliyete sahiptirler (8).

2022 yilinda yapilan randomize kont-
rollu bir klinik calismada, unilateral
iki veya ti¢ dis eksikligi bulunan birey-
ler arasinda, bilateral hareketli boliim-
lu protez kullananlarin oral hijyenleri
en koti bulunmustur. Protez kullan-
mayanlarin veya unilateral hareketli
bolimlt protez kullananlarin ise oral
hijyenleri anlaml derecede ytiksek bu-
lunmustur (19).

Unilateral Hareketli Bolumlii
Protezlerin Yapiminda Kullanilan
Materyaller

Unilateral hareketli bolumli protez-

Resim 1.

lerin yapiminda temel olarak akrilik
(PMMA), kobalt-krom metal alasimi,
naylon bazl fleksibl protez kaide ma-
teryalleri (poliamid-poliester turevle-
ri), PEEK materyali kullanilabilmek-
tedir (8, 20). Hareketli protezlerin
yapiminda cok uzun senelerden beri
kaide materyali olarak PMMA kullanil-
maktadir. Bu materyal ile yapilan uni-
lateral hareketli bolumlu protezlerin;
ekonomik olmasi, manipiilasyonlari-
nin ve tamirlerinin kolay olmasi énem-
li avantajlandir. Ancak; kinlganlhklan
yuksek, stabiliteleri ile tutuculuklar
sinirll, mekanik olarak kuvvetlere da-
yamikhiliklar az ve plak birikim oran-
lan fazladir (21, 8).

Naylon bazl protez kaide materyalleri,
yiksek bir estetige sahip olmakla be-
raber, fleksibilite ozellikleri sayesinde
protezin agiz icindeki minimal hare-
ketlerine de uyum saglayabilmektedir
(22). Oldukca ince olarak tretilebilir-
ler, kirnlim dayanimlan yuksek, ure-
timleri ise kolaydir. Tamir ve astarlan-
malar1 zor, oral sivilari emmelerinden
dolay1 zamanla renk degisimi goster-
mekte ve fleksibilite ozelliklerini kay-
bedebilmektedirler (23, 24, 25).

Singh ve ark. (26) tarafindan yapilan
calismada, naylon bazli fleksibl ka-
ide materyalleri ve klasik PMMA ile

yapilan hareketli protezler: Mukozal

irritasyon, agiz kokusu olusturma,
kullamm  kolayhg), hasta memnuni-
yeti ve kirtk-catlak olusumu acisindan
karsilastinlmistir. Naylon bazli kaide
materyalleri butun bashklarda daha

basarili bulunmustur.

Horie ve ark. (27) tarafindan yapilan
calismada, poliamit ve krom-kobalt
alasimidan yapilmis kroselere sahip
unilateral hareketli protezlerin, verti-
kal yer degistirme miktari incelenmis,
metal kroselerin varligimda protezin
yer degistirmesinde anlamli miktarda
azalma oldugu bulunmustur.

Son yillarda yayginhg gittikce art-
makta olan polieter-eter-keton (PEEK)
materyali hareketli protezlerin yapi-
minda kullamlabilmektedir (28, 29).
Sadek ve ark. (30) tarafindan yapilan
calismada, PEEK materyali ile restore
edilmis dayanak disler ile PEEK altya-
pt ile tretilen unilateral hareketli bo-
lumlt protezlerin birlikte kullanildig
durumlarda, metal alt yap1 ve metal
kuronlarin kullanimina gore daha uy-
gun stres dagilimi  gozlemlenmistir.
Arastirmacilar, unilateral hareketli bo-
lumlu protezlerde PEEK materyalinin
ustin  biyomekanik  ozelliklerinden
dolay1 metal yerine daha siklikla kul-
lanilabilecegini soylemistir.
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Konvansiyonel Unilateral Hareketli
Bolumlu Protezler

Ana baglayicinin var olmamasindan
dolay1 dayanak dise ve dokulara gelen
kuvvetlerde artis gozlemlenebilecegi
dustntlmektedir (8). Ancak; Katarina
ve ark. (31) yapuklan bir sonlu ele-
mentler analizinde, unilateral ve klasik
bilateral hareketli bolimlu protezlerin
dayanak dislere ve dissiz mukozaya
uyguladigi stres dagilimi arasinda an-

lamh bir fark bulamamistr.

Konvansiyonel bir unilateral hareketli
bolumlu protez yapildiginda, retansi-
yon ve stabilite sorunlarimin 6ntine ge-
cilebilmesi i¢in bazi yollarin izlenmesi

onerilmektedir:

1) Bilateral hareketli bolumlt protez-
lerde rotasyonel yol, iki ayr1 rotas-
yonel merkezden gecen rotasyonel
eksen ile belirlenmektedir. Ancak,
unilateral hareketli boltmli pro-
tezlerde, yalmzca bir adet rotas-
yonel merkez bulunmaktadir; bu
da distal dayanak disin okluzal
tirnaginm bitim noktasindadir. Bu

ytizden, rotasyonel eksenin yoni

MIA SCIENCE

iki ayn diizlemde incelenmelidir.
Horizontal duzlemde rotasyonel
eksen edante krete dik olmalidir,
frontal duzlemde ise anterior des-
tek disin lingual rehber duzlemi-

nin vertikal yontne dik olmalidir.

2) Okluzal urnak yeri, asimetrik ola-
rak, 1,5-2mm derinliginde hazir-
lanmahdir. Oklizal urnak disin
meziodistal boyutunun yarisindan
daha fazla olmahdir (32).

3) Okluzal urnaktan saglanan destek
tek basina yeterli olmamaktadir.
Bu ytizden protez tasarimina kisa
destek kollar (resiprokal kol) ek-
lenmelidir.

Bu kurallara uygun olarak yapilan kon-
vansiyonel unilateral hareketli bolumlu
protezlerde, protezi yerinden oynatma-
ya yonelik kuvvetlerin kontrol altina
alinabilecegi dustunilmektedir (9).

Konvansiyonel unilateral hareketli bo-
lumlu protezlerde, kontralateral arkta
retantif krose kullanilamadig; icin kro-
seler ile saglanacak bukkal veya lingual

retansiyonun yetersiz kalacag yonin-

de gorusler de mevcuttur (33). Bazi
arastirmacilar  bu yuzden, dayanak
dislerden birinde lingual retantif kro-
se, digerinde ise bukkal retantif krose
kullamlmasim (veya aym diste hem
bukkal hem lingual retantif krose kul-
lanilmasini) onermistir. Ancak bu du-
rumda, iki retatif krose arasinda kalan
eksende rotasyon hareketi meydana
gelecegi anlasilarak bu dusunce terk
edilmistir (Aym dise iki retantif krose
kolunun uygulanmasi da dise tehlikeli
tork kuvvetleri verecektir) (34, 35).

Hassas Baglantili Unilateral
Hareketli Bolimlii Protezler

Hassas baglantilh unilateral hareketli
bolumlu protezlerde, dogru planla-
manin yapilmasl ve uygun atasmanin
secilebilmesi icin mevcut interoklii-
zal mesafe, dayanak disin periodontal
durumu ve boyutu, kullanilacak atas-
manin kuvvet kirma ozelligi, ihtiyac
duyulan retansiyon miktari, alveolar
mukozanin durumu, kullanim kolayli-
g1 gibi faktorler goz ontinde bulundu-
rulmalidir (36).

Moldovan ve ark. (37) tarafindan ya-
pilan literattr derlemesinde, unilateral
hareketli bolumlu protezlerde, hassas
baglant1 kullaniminin protetik basariy
arttirdigr vurgulanmustir.

Bilateral hassas baglantil hareketli pro-
tezlerin bes yillik basarisizhgr %11 ile
%30 arasinda bulunurken, unilateral
hassas baglantili hareketli protezlerde
is %75 basansizlik gosterilmistir. Yazar
buradan yola cikarak, Kennedy 2. simif
dissizlikte tek tarafh atasman kullaml-
mamasint Onermistir. Ancak dayanak
dislerin  birbirine splintlenmesinin,
unilateral protezlerdeki basari oraninin

artirabilecegini belirtmistir (38).

Unilateral ve bilateral hareketli boltum-
lu protezlerde kullanilan ekstrakuronal
hassas atasmamn (Swiss Mini-SG sis-
tem) uzun donem basarist olctlmiis-
tir. Bes yillik gozlem suresince her iki
protez grubunda da hastalarin yaklasik
tcte birinde atasmanlarin plastik par-
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calannin degistirilmesi gerekmistir. ki
grupta da baslangica gore periodontal
saghkta anlamh bir fark gortilmemistir.
Unilateral hareketli boltiimlu protezler-
de, protezin basarisi anlamh derecede
duistik bulunmustur. Ayrica bu grupta
dayanak dislerde anlamh diizeyde mo-
bilite artist gozlemlenmistir (39).

Hassas baglanuli unilateral hareketli
bolumli protezlerde, iki veya uc di-
sin var olmasi dayanak dise uygulanan
stres seviyesinde anlamli bir degisiklik
yaratmazken, dordtnct disin proteze
eklenmesinin ise stresi anlamli miktar-
da artirdigr bulunmustur (40).

Konvansiyonel kroseli ve ekstrakuro-
nal atasmana sahip unilateral hareketli
bolumlu protezler, cigneme etkinligi
acisindan karsilastirildiginda, ilk alt
ayhik sturede cigneme kuvvetinde iki
grup arasinda anlamli bir fark bulun-
mamistir. Ancak daha sonraki stirecte
hassas baglantili protez kullanan bi-
reylerde cigneme kuvveti anlaml de-
recede daha yuksek olculmustur. Bu
da kullanilan atasmanlarin rezilyensi
ve kuvveti daha uygun bir sekilde da-
gimast ile iligkilendirilmistir (41).

Hassas baglanuli unilateral hareketli
bolumlit protezlerde, siklikla kullani-
lan cesitli ekstrakuronal atasmanlarin
yaninda, birtakim daha ozel dizaynlar
da mevcuttur. Bu dizaynlar ile unila-
teral bolumli protezlerin basarisinda
ve hasta memnuniyet oranlarinda artis
gozlemlenmistir:

1) Unilateral hareketli bolumlit pro-
tezlerde rijit ve yar1 hassas bir
atasman olan MK-1 atasmanlar
kullanilabilmektedir. Surttiinmesiz
sistem, ekstra anahtar parcas: ile
kilitlenmektedir. Dayanak dislerin
birbirlerine baglanmasi sistemin
basarisini artirmaktadir (42, 43,
44). Sistemin kullanimi hastanin
koordinasyonunu gerektirdigi icin,
tedavinin basarisinda dogru hasta
secimi oldukc¢a onemli bir faktor
olarak gorulmektedir (45, 46).

2) Parcall bolumlt protezler de uni-
lateral olarak uretilip kullamlabil-
mektedir. Parcali bolumlu pro-
tezler sayesinde, birbirine paralel
olmayan karsihikli dayanak dislerin
mevcut undercutlart olduklar se-
kilde kullanilabilmektedir. Farkl
giris yollarnin varlig protezin re-
tansiyonuna katki saglamaktadir
(2). 1ki ayr parca birbirine meka-
nik olarak kilitlenerek nihai protez
formunu olusturmaktadir (47). ki
parca birbirine cesitli diizeneklerle
kenetlenebilmektedir ve protezin
kaide plaginin yenilenmesi oldukca
zordur, maliyeti ytuksektir (48, 49).
Barin sisteme yeterli retansiyon ka-
tacagl, kullammmi kolaylastiracagy,
protezin yorgunluga direncini yuk-
seltecegi yazarlar tarafindan vurgu-
lanmaktadir (50, 45).

3) Teleskobik  kuronlar, internal
kuron (erkek parca) ve eksternal
kurondan (disi parca) olusan bir
sistemdir. Internal kuron dis tize-
rine simante edilirken, eksternal
kuron ise hareketli protezin icine
konumlandirilmaktadir.  Unilate-
ral hareketli bolumlu protezlerde
de retansiyon ve stabilitenin arti-
rilmasi igin teleskobik kuronlara
basvurulabilmektedir (51, 52). Te-
leskopik sistem, yikic1 rotasyonel
ve horizontal kuvvetlerin dislerin
uzun eksenlerine paralel hale don-
duarilmesine yardimer olur. Unila-
teral hareketli bolumlu protezlerde
kullanimu ile protezlerin bes yillik
basarisinda ve hastalarn protez-
lerinden memnuniyet oranlarinda
artis gozlemlenmistir (53, 54).

Implant Destekli Unilateral
Hareketli Bolumli Protezler
Implant cerrahisinin gelisimi sayesinde
uzun dissiz bosluklarin sabit restoras-
yonlarla onarilmasi mimkun olmustur
(55). Bu gibi durumlarda dissiz bol-
geye uygulanacak tek bir implant ile
hastalara hareketli protezler yapilabil-
mektedir. Implant desteginin proteze
sagladigr cesitli avantajlar mevcuttur:

1) Proteze destek saglamak.

2) Hastalarin proteze alisma stiresinin
kisalup  memnuniyetlerini artir-
mak.

3) Krose dizayninin elimine edilme-
siyle estetigi artirmak.

4) Alveolar kemigin rezorbsiyonunun
ontine gecmek.

5) Cigneme kuvvetinin arturmak.

6) Protezin tutuculugunu ve stabilite-
sini artirmak (56, 57, 58, 59).

Distal implantlar sayesinde, dis-doku
destekli hareketli protezler dis-implant
destekli protezlere cevirilebilmektedir.
Boylece implantlar protezin stabilitesi-
ne katk saglarlar (60, 61). Distal imp-
lantlarn sagladig: bir baska avantaj ise
protezin hacminin azaltlmasina yar-
dimcr olmalaridir (60). Bunlarla bir-
likte implant atasmaninin bollasmasi
veya kirlmasi, protezin kirilmasi gibi
mekanik komplikasyonlarda artis goz-
lemlenmektedir (62, 63).

Implant destekli unilateral hareketli

bolumltt protezlerde basarinm bag-
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i oldugu cesitli faktorler meveuttur:
Dogru atasman tipinin secilmesi, pro-
tezin dogru planlanmasi, mevcut dis-

lerin pozisyonu, implantin pozisyonu.

partial denture design. 1st edition, Chicago: Qu-
intessence Publications, 1988
11) Jacobson TE, Krol Aj, Rotational path remo-

Ancak maksillada tek implant destek-
li unilateral hareketli boltimlu protez
yapim1 implant saglig1 acisindan riskli

bulunmustur (65).
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Periodontal kemik kaybl olan vakalarin
monoblok bukulebilir implantlar
kullanilarak 72 saat igerisinde kalici
protetik yapilarla yUklenmesi
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Periodontal Kemik Kaybi
Olan Vakalarin Monoblok
Bukdulebilir Implantlar
Kullanilarak 72 Saat
Icerisinde Kalici Protetik
Yapilarla Yuklenmesi

Ozet: Periodontitis veya periimplantitis nedeniyle ileri derece
alveolar kemik rezorbsiyonu bulunan olgularda ogmentasyon
teknikleri uygulanmadan ve bekleme suresi olmaksizin,
monoblok bukulebilir implantlar kullanilarak kalici protetik
yapllar ile 72 saat icerisinde erken yUkleme prosedurt
makalede anlatilmistir.

Anahtar Kelimeler: Monoblok implant, Erken Yikleme,
Bukulebilir implant, 72 Saatte Erken Yikleme, Alveolar
Kemik Rezorbsiyonu, Periodontitis, Periimplantitis.
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Prnmaniet Peratst - monoplok bukulebilir implantlar
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o smmormermn | KUllANIIArAK 72 sSaat icerisinde kalicl

mustafa sabri sencan’ | OOt Vapllaria yuklenmes

Servet Dogan Tiryaki?

I]ZE'I' Periodontitis veya periimplantitis nede-
niyle ileri derece alveolar kemik rezorb-
siyonu bulunan olgularda ogmentasyon

teknikleri uygulanmadan ve bekleme siiresi olmaksizin, monoblok
biikiilebilir implantlar kullanilarak kalici protetik yapilar ile 72 saat ige-
risinde erken ytikleme prosediirii makalede anlatilmigtir.

Anahtar kelimeler

Monoblok Implant, Erken Yiikleme, Biikiilebilir implant, 72 Saatte
Erken Ykleme, Alveolar Kemik Rezorbsiyonu, Periodontitis, Peri-
implantitis.

ABS‘I‘“A':‘I‘ In patients with advanced alveolar bone

resorption due to periodontitis or periim-

plantitis, early loading procedure within
72 hours with permanent prosthetic structures using monoblock bend-
able implants without applying augmentation techniques and without
waiting period is described in the article.

Key words

Monoblock Implant, Immediate Loading, Bendable Implant,
Immediate Loading in 72 Hours, Alveolar Bone Loss, Periodontitis,
Periimplantitis.

Loading cases with permanent prosthetic structures by using monoblock hendable
implants in 72 hours that have periodontal hone loss

GIRIS

Implantlar dis eksikliklerinin tedavisinde siklikla kullanilmaktadir.
Fakat uzun osseoentegrasyon suresi ¢esitli zorluklara neden olmak-
tadir (1). Gegcici dislerle veya dissiz sekilde beklemenin hastada
estetik ve fonksiyonel problemler olusturmasinin yaninda ¢ekim
sonrast anatomik konturlarn sert ve yumusak dokuda kaybolmast
implant uygulamasinda ¢oztm bekleyen sorunlar olarak goze carp-
maktadir (2). Bikitlebilir, hemen yiiklenebilir monoblok implant-
larin kullamimu dissizlik vakalarimin ¢6ziimut noktasinda umut veren
gelismeler sunmaktadir.

Literattirde biikiilebilir monoblok dental implantlarin hemen yuik-
lenmesiyle ilgili yuksek basar1 oranlarina sahip bircok calisma bu-
lunmaktadir (3-5). Erken ytiklemeyi etkileyebilecek, primer imp-
lant stabilitesi, implant materyalinin 6zellikleri, osseoentegrasyon,
protez tasarimi ve konakla ilgili faktorler gibi degiskenler de ayrica
degerlendirilmelidir (6).

Monoblok biikulebilir implantlar uygulandiktan sonra ozel ytizey
tasarimlar1 sayesinde yuksek primer stabilite almabilmesini sagla-
yan ve 72 saat icerisinde hemen ytiklemeye olanak veren implant-
lardir (7).

Monoblok biikiulebilir implant sistemleri; abutment ve implantin
birlikte oldugu sistemlerdir. Bu tasarimin bircok avantaji vardir.
Oncelikle sabit abutment yapisimn, klasik sistemlerde oldugu gibi
yuklemeden sonra gevseme ihtimali yoktur (8). Acilandirma ihtiya-
c1 olan bolgelerde tasarima bagh olarak uretici firmalarin belirttigi
degerlerde abutment biikulerek aci verilebilir. Protetik islemlerin
prova asamalarinda takip ¢ikarma olmadig i¢in zaman kaybim 6n-
ler. Gingiva former ve abutmentin prova asamalarinda takip ¢ika-
rilirken olusan epitel zedelenmelerinin ve buna bagh olarak olusan
kemik rezorpsiyonlarinin éntine gecer (9). Bununla birlikte parlak
ylizey tasarimina sahip boyun kismi periimplantitis riskini azaltma-
da etkilidir (10). Cerrahi ve protetik uygulama proseduirii goreceli
olarak cok daha basit ve hizhidir (11).

1- Dr,, Novusklinik Istanbul 2- Dt., Novusklinik [stanbul
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Bu calismanin amaci periodontitis veya
periimplantitis nedeniyle ileri derece
alveolar kemik rezorbsiyonu bulunan
olgularda, ogmentasyon teknikleri uy-
gulanmadan ve bekleme suresi olmak-
sizin, monoblok buikulebilir implant-
lar kullanilarak kalict protetik yapilar
ile 72 saat icerisinde erken yiikleme
prosedurint incelemektir.

Implant yerlestirildikten sonra biikme
isleminin yapilabilmesi icin Primer
stabilizasyonun yuksek orandan alin-
mis olmast gereklidir. Genellikle 35N
ve tuzeri tork direnci ile yerlestirilmis
olan implantlar rahatlikla abutment
kismindan acilandinlabilmektedir.
Fakat maxilla tiiber bolgesi gibi dustik
yogunlukta kemik hacmine sahip bol-
gelerde yuksek tork kuvveti alinmis ol-
masina ragmen acilandirma yapilama-
yabilir. Bukme kuvveti uygulandiginda
implant boyun kismindan acilanmak
yerine blok olarak hareket edip kemik-
te ezilmeye ve sonucunda primer sta-
bilizasyonun kaybina neden olabilir.
Acilandirma islemi implantin tasima
parcast ve raset kullanilarak istenilen
yonde kademeli olarak kuvvet uygula-
narak uretici firmanin izin verdigi aci-
sal degere ulasmak icin (Or:20°) 5°lik
kazanimlar ile agilandirma islemini
surdiirmek daha guvenli bir yontem
olarak gorulebilir. Bu sayede her 5”lik
agilandirma sirasinda kemigin ve imp-
lantin verdigi yanit gozlemlenebilir.

Implanun yerlestirilecegi bolgedeki
kemik durumu klinik muayene ve pa-
noramik radyolojik incelenme sonrasi
degerlendirilmis ve uygun olan boy ve
capta tek asamali implant yerlestirme
icin plan yapilmistir.

Olgu 1: 57 yasinda saghkh erkek has-
tanin radyolojik incelemesinde imp-
lantlarn cevresinde ve daha 6nceden
explantasyon yapilmis alanlarda ileri
derecede kemik rezorpsiyonu gozlen-
mistir (Resim 1 ve 2).

Hastanin 17, 12, 22, 34, 32, 42, 44,
45 numarall implantlan icin eksplan-

Resim 1.

Resim 3.

tasyon karari verilmistir. Maksilla ve
mandibulada alveolar kret bukko-lin-
gual olarak yeterli genislikte olmadi-
gindan klasik implant uygulamalar
icin ogmentasyon islemleri gerekmek-
teydi. Belirli bekleme stiresi sonrasi
silindirik kemik ici implant uygu-

lanmast yerine monoblok bikortikal
kompresyon vidasi prensibiyle calisan
implantlar kullanilarak mevcut ke-
mikten ytiksek tork kuvveti almarak
tek asamada tedavinin tamamlanmasi
planlanmustir. Ayni seansta yapilan
explantasyon islemleri sonrast alveol
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Resim 4.
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Resim 5.
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Resim 6.

Resim 7.

Resim 8.

kemiginin reduksiyonu yapilmis ve
implant yerlesimi ve acilandirnlmala-
1 tamamlanmistir (Resim 3). 72 saat
icerisinde daimi zirkonyum protetik
yapl tamamlanarak hasta agzinda uy-
gulama ve teslimi yapilmistur (Resim
4 ve 5).

Kullanilan implantlarin markas: Mode
Provo Implant. Boy ve cap degerle-
ri; 47:4,5/8.0 mm, 46:4,5/10 mm,
44:4,0/8.0mm, 43:4,0/12,0mm, 41:3,5
/12,0mm, 35:4,0/12,0mm,
36:4,0/12,0mm, 12:4,0/12,0mm,
11:3,5/12,0mm, 22:4,0/10,0mm,
23:3,5/10,0mm, 24:3,5/15,0mm,
26:4,0/12,0mm’dir.

168 | MIA SCIENCE

Resim 9.

Olgu 2: 42 yasinda saglikh kadmn has-
tanin radyolojik incelemesinde perio-
dontitise bagh kemik rezorpsiyonu ve
klinik incelemede tiim dislerde Miller
3. siuf mobilite gortlmustur (Resim 6
ve 7).

Hastanin 16, 14, 13, 12, 11, 21, 22,
23, 24, 26, 28, 36, 35, 34, 33, 32,
31, 41, 42, 43, 44, 46 numarah dis-
leri cekilip immediat olarak monoblok
implantlarin uygulanmasi ve 72 saat
icerisinde tist yapisinin kalict olarak
ytklenmesi planlanmistir. Dis ¢ekimi
ve implantlarin uygulamalar1 aymn se-
ansta tamamlanmustir (Resim 8). 72

saat icerisinde daimi zirkonyum prote-

tik yapt tamamlanmus ve hasta agzinda
uygulama ve teslimi yapilmistir (Resim
9 ve 10).

Kullanilan implantlarin markast Mode
Provo Implant. Boy ve cap degerle-
ri; 47:4,5/10,0mm, 45:4,5/10,0mm,
43:4,5/10,0mm, 41:4,0/12,0mm,
37:4,5/8,0mm, 35:4,0/10,0mm,
33:4,0/10,0mm, 31:3,5/12,0mm,
17:4,0/12,0mm, 15:4,0/12,0mm,
13:4,0/12,0mm, 11:4,0/12,0mm,
27:4,0/12,0mm, 25:4,0/12,0mm,
23:4,0/12,0mm, 21:3,5/12,0mm’dir.

Olgu 3: 62 yasinda saglikh erkek has-
tanin radyolojik incelemesinde perio-

Periodontal kemik kaybi olan vakalarin monoblok bukiilebilir implantlar kullanilarak 72 saat icerisinde kalic1 protetik yapilarla yuklenmesi

dontitis ve periimplantitise bagh ileri
kemik rezorpsiyonu ve klinik incele-
mede tum dislerde Miller 3. sinif mo-
bilite gozlenmistir (Resim 11).

Hastanin ~ mevcut  implantlarmn
eksplantasyonu ve ilgili dislerin ce-
kilmesi immediat olarak monoblok
implantlarinin uygulanmasi ve 72 saat
icerisinde ust yapistmin kalici olarak
ytiklenmesi planlanmistir. Eksplantas-
yonlar ve ¢ekimler yapilip ayni seansta
implantlarin uygulamasi ve agilandi-
rilmalart tamamlanmistur (Resim12).
72 saat icerisinde daimi zirkonyum
protetik yapi tamamlanmis ve hasta
agzinda uygulama ve teslimi yapilmis-
ar (Resim 13).

Kullanilan implantlarin markast Mode
Provo Implant. Boy ve cap degerle-
ri; 46:4,0/10,0mm, 47:3,5/8,0mm,
44:4,0/8,0mm, 42:3,5/12,0mm,
35:4,0/10,0mm, 32:3,5/12,0mm,
34:4,0/15,0mm, 37:4,0/8,0mm,
17:4,0/12,0mm, 15:4,0/15,0mm,
13:4,0/15,0mm, 11:3,5/15,0mm,
21:3,5/15,0mm, 23:4,0/15,0mm,
25:4,0/15,0mm, 27:4,0/15,0mm’dir.

TARTISMA

Biikilebilir monoblok implantlar im-
mediat loading imkani sunarak tim
protetik islemlerin kalic1 tst yapilar
ile 72 saat icerisinde tamamlanmasina
olanak verir. Erken yuklenebilmesi ve
bekleme suresini kisaltmasi sayesinde
dis eksikliginin giderilmesinde basari-
It bir yontemdir (12). Yetersiz kemik
hacmi olan ve klasik implant sistem-
leri ile ancak ogmentasyon yapilarak
implant yapilabilecek bolgelerde dahi
kolaylikla uygulanabilmesine ve yuk-
sek tork kuvveti alinabilmesine im-
kan saglar (13). Monoblok tasarimi
sayesinde abutment implant birlesim
noktasindan bakteri desarjini engeller.
Kemik rezorpsiyonu ve periimplantitis
riskini azalur (14). Bukulebilir mo-
noblok implantlar cekim soketi gibi
acilandirma ihtiyaci olan bolgelerde
uygulandiginda dahi bukulebilir ol-
mas! sayesinde protetik uyulama ko-

Resim 10.

Resim 11.

Resim 12.

laylhigr acisindan paralellik rahathikla
saglanabilir. Kalic1 protetik yapilar ile
erken ytikleme yaparak tek asamada
tedavinin  sonuclandirilmas:  tedavi
maliyetlerinde ve zamanda tasarruf
imkani saglar.

SONUG

Monoblok bukiilebilir implantlar, 72
saat icerisinde erken ytikleme imkam
sunarak hastanin osseoentegrasyon st-
resini dissiz degil kalic1 ve estetik dis-

lerle gecirmesini saglamaktadir. Sosyal
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Resim 13.

ve fonksiyonel acidan kisinin yasam

kalitesine katki sunmaktadir. Ayrica

yapilan islem sayisi ve siiresini azalta-
rak implant tedavisi nedeniyle olusan

zaman ve konfor kaybini ortadan kal-
dirmaktadir. Ozel tasarimi sayesinde
kemikten yiiksek tork kuvveti alinma-
sina imkan vermekte, klasik implant
uygulamalar i¢in gerekli olan ogmen-
tasyon islemlerine cogu zaman ihtiyac
olmamaktadir. Bu sayede zaman ve
maliyet anlaminda tasarruf saglanmak-

tadir.

Bu calismada yapilan uygulamalarda
da goruldugi uzere, monoblok bu-
kiilebilir implant sistemi olan Mode
Provo implanlan tam dissizlik olgu-
larnin immediat sagaliminda kulla-

nulabilir.
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Ozet: Dental implantoloji her gegen giin gelismektedir.
Dental implantlarin operasyon gununde yUklenmesi
sayesinde fonksiyon ve estetik hemen rehabilite
edilebilmektedir. Tam digsiz hastalarda posterior bdlgede
vertikal ve horizontal agcidan yeterli kemik bulunmadigi
durumlarda posteriorda aclli, anteriorda ise duz yerlestirilmis
implantlar Gzerine yapilan sabit protez operasyon guninde
hastaya teslim edilebilmektedir. Bu sayede basari sansi
dusuk ileri cerrahi yontemlerden, kisa implant kullanimindan
kacinilabilimektedir. Bu vaka sunumunda, periodontal
sagligini kaybetmesi sebebiyle alt cenesinde mevcut
dislerinin ¢ekimi planlanan bir hastanin, posterior bélgesinde
yeterli kemik hacmi mevcut olmadigindan anterior bolgeye
ikisi aclli ikisi ise duz olarak yerlestirilen dort implant Gzerine
hemen yUkleme yapllarak vidalanan gegici sabit protezi
sunulmaktadir.

Anahtar Kelimeler: Quattrofix konsepti, hemen ylUkleme,
dental implant, gecici sabit protez
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Burak Saygin?
Onur Geckili?

Dental implantoloji her gegen giin gelis-
mektedir. Dental implantlarin operasyon
glintinde yiiklenmesi sayesinde fonksi-
yon ve estetik hemen rehabilite edilebilmektedir. Tam digsiz hastalarda
posterior bdlgede vertikal ve horizontal agidan yeterli kemik bulun-
madi§l durumlarda posteriorda acill, anteriorda ise diz yerlestirilmis
implantlar {zerine yapilan sabit protez operasyon giiniinde hastaya
teslim edilebilmektedir. Bu sayede basan sansi dustik ileri cerrahi
yontemlerden, kisa implant kullanimindan kaginilabilmektedir. Bu vaka
sunumunda, periodontal sagligini kaybetmesi sebebiyle alt genesinde
mevcut dislerinin cekimi planlanan bir hastanin, posterior bélgesinde
yeterli kemik hacmi mevcut olmadigindan anterior bélgeye ikisi acil
ikisi ise diiz olarak yerlestirilen dort implant dzerine hemen yikleme
yapilarak vidalanan gegici sabit protezi sunulmaktadir.

Anahtar kelimeler
Quattrofix Konsepti, Hemen Yiikleme, Dental implant,
Gegici Sabit Protez.

ABS‘I‘MGT Dental implantology is developing every

year. The immediate loading of dental

implants, allows restoring the func-
tion and aesthetic in the surgical operation day. When the posterior
bone volume is insufficient vertically or horizontally in the posterior
regions, the concept of inserting angulated, implants in the posterior
and straight implants in the anterior region provides an opportunity
for immediate loading of four implants, with fixed prosthesis. Thus,
advanced surgeries with low success rates and usage of short dental
implants can be avoided. In this case report, the fixed prosthesis that
was screwed on four dental implants placed in the anterior region in
accordance with this concept was presented.

Key words
Quattrofix Concept, Immediate Loading, Dental Implant, Temporary
Fixed Prosthesis.

Gikig

Eksik dislerin protetik tedavi ile rehabilite edilmesinde dental imp-
lantlarin kullanimi Brenemark'in yaklasik 60 y1l ¢énceki ¢alismalari-
na dayanmaktadir (1). Ozellikle tam dissiz cenelerde implant tstit
protetik tedaviler hastalarin yillardir suren alt st tam protez kul-
laniminin dogurdugu problemleri engellemistir (1, 2). Tam dissiz
cenelerin implant destegi ile tedavisi siirecinde dogru planlamanin
basariya direkt olarak bir etkisi oldugu yapilan ¢alismalarla ortaya
konulmustur (1-5). Mevcut kemik hacmi, yumusak dokunun du-
rumu, ceneler arasi interokliizal mesafe, hastanin sosyoekonomik
durumu ve aliskanliklan dogru planlama yapilmasinda dikkat edil-
mesi gereken faktorler arasinda yer almaktadir (2-4).

Dissiz cenelerde, yetersiz kemik hacminin varhiginda implant yer-
lestirilirken; sints lifting, kemik ogmentasyonlari gibi ileri cerrahi
yontemler kullanilmasi, kisa implantlarm yerlestirilmesi, uzun kanti-
levere sahip restorasyonlarin yapilmasi gibi yontemlere basvurulabil-
mektedir (4, 5). Ancak bu yontemler ile tedavi daha komplike hale
gelmekte; ayrica basarisizlik gortlme riski de artabilmektedir (4, 5).
Gunumiizde, bu negatif durumlarnn 6ntine ge¢cmek ve dissiz cene-
nin anterior bolgesinde mevcut olan kemikten maksimum diizeyde
yararlanabilmek amaciyla iki adet distale acil iki adet de on tarafa
duz yerlestirilen implantlarla tiim dissiz ¢eneyi rehabilite etme sanst
sunan All on 4, Fast and Fixed veya Quattrofix gibi firma kaynakl ce-
sitli isimlerle adlandinlan fakat genel prensipleri bakimindan benzer
olan konseptler siklikla uygulanmaktadir (6). Bu tedaviler sayesinde
acili olarak yerlestirilen implantlar ile kantilever uzunlugu artinlabil-
mekte ve operasyonun yapildigl giin gegici restorasyon yerlestirilen
implantlar tizerine uygulanabilmektedir (6, 7, 8).

Bu vaka raporunda, alt cene anterior bolgede periodontal acidan
saglikli olmadi icin ¢ekimi planlanan disleri bulunan ve posterior
bolgede implant yerlesimi icin yeterli yukseklikte kemigi bulunma-
yan hastada, Quattrofix implant konsepti ile mental foramen’ler ara-
sina yerlestirilecek ikisi paralel ikisi de distale egimli dort implant
tzeri bir sabit protetik restorasyon operasyon guniinde uygulan-
mistr.
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VAKA

Herhangi bir sistemik rahatsizligi bu-
lunmayan 58 yasindaki kadin hasta,
alt cene posteriordaki dis eksiklikleri
ve cigneme guclukleri sebebiyle Is-
tanbul Universitesi Dis Hekimligi Fa-
kiiltesi Protetik Dis Tedavisi Anabilim
Dalrna bagvurmustur. Yapilan muaye-
ne sonucunda hastanin tust ¢enesinde
herhangi bir sikayetinin bulunmadig,
alt cenesinde ise yalmzca kanin dis-
lerine kadar anterior dislerin mevcut
oldugu gozlemlenmistir. Hasta defa-
larca protez yaptirdigim fakat kullana-
madigini belirtmis ve kesinlikle sabit
bir protez istedigini dile getirmistir.
Alt cenede mevcut olan dislerde pe-
riodontal yikim gozlemlenmis, derin
cepler sebebiyle (>5 mm) (Resim 1) bu
dislerin agizda tutulamayacagina karar
verilerek cekimi planlanmistir.

Hasta hareketli protez kullanmak iste-
mediginden dolay1 implant tizeri sabit
protetik tedavi alternatifleri dusunul-
mustir. Hastamin operasyon oncesi
alinan tomografi ve panoramik ront-
gen gortntulerinde, anterior bolgede
implant yerlesimi icin uygun hacim-
de kemik gozlemlenmesine ragmen;
posterior bolgelerde ciddi bir vertikal
kemik kaybmnin oldugu saptanmis ve
implant yerlesimine izin verecek mik-
tarda kemik hacminin bulunmadig
gozlemlendigi icin (Resim 2) alt ce-
nede Quattrofix konseptinin uygulan-
masina karar verilmistir. Anterior bol-
gedeki kemigin vertikal ve horizontal
acidan yeterli hacmi olmasi sebebiyle
hemen yukleme yapilmasi planlanmus-
ur. Bu sebeple cerrahi oncesinde has-
tadan alt ve st ¢ene oOl¢uist alinmus,
ceneler arasi iligkiler kaydedilmistir.
Daha sonra alt cene arka bolgeye dis
dizimi yapilarak hastada bir disli prova
seanst gerceklestirilmistir. Son olarak
al¢1 model tizerindeki disler kazinarak
alt tam protez yapilmstir.

Hastanuin alt dislerinin ¢ekimini taki-
ben, orta hatta pilot frezle acilan 2 mm
derinligindeki olugun icerisine oklu-
zal kavisi izleyecek sekilde prefabrike

Resim 2.

Resim 3.

titanyum acilandirma rehberi yerlesti-
rilmistir. 1ki aksiyel ve iki acili olmak
tizere mikroyivlere ve apikale dogru
koniklesen implant govdesine sahip
Mode Level implantlar intraforaminal
bolgeye uygun sekilde yerlestirilmistir.
Anterior bolgeye dikey olarak yerlesti-
rilen iki implant 13 mm boy ve 3.75
mm c¢apinda, mental foramen bolgesine
denk gelen ve sinire zarar vermemek

amaciyla acilandirma rehberi kullanila-
rak 30”lik bir aciyla yerlestirilen poste-
rior iki implant ise 13 mm boy ve 4.1
mm capinda kullanilmistir (Resim 3).
Implantlarda minimal yerlestirme torku
degeri olan 35 Nem saglanmus ve Ostell
olcum cihazi ile stabilite minimum 72
1SQ degerinde ol¢ulmustur. Bu sebeple
hemen yukleme yapilmasinda herhangi
bir sakinca bulunmamustir.
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Resim 4.

Implantlarn yerlestirilmesinden son-
ra uygun acith Multi base abutmentlar
(Mode Medikal, Turkiye) secilerek
implantlarin  tizerine  vidalanmistur.
Daha sonra yumusak dokunun primer
olarak dikilmesini takiben multi-base
abutmentlar tizerine kapama vidalan
yerlestirilmistir. Hazirlanmis olan alt
tam protezin doku yuzeyinden kon-
dansasyon silikonu (Oxasil, Kulzer,
Almanya) ile olctt alinarak kapama

Resim 5 a.

Resim 5 b.
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vidalarmin denk geldigi yerler tespit
edilmis ve bu bolgelerden delikler
acilmistir. Daha sonra kapama vidalart
cikarilarak multi base abutmentlarin
lizerine gecici abutmentlar yerlestiril-
mistir (Resim 4). Protez tekrar agizda
denenip abutmentlara temas etmemesi
saglanmistir. Dikis olan kisimlar izo-
le edildikten sonra; otopolimerizan
diakrilat kaide materyali (Qu Resin,
Bredent, Ingiltere) kullanilarak gecici

abutmentler proteze adapte edilmis;
tesviye yapilarak abutmentlarin pro-
tez disinda kalan kisimlar kesilmis,
ayn1 zamanda protezin doku ytizeyleri
operasyon sahasini irrite etmeyecek se-
kilde dis buikey hale getirilerek cilalan-
mustir (Resim 5a ve 5b).

Gecici hibrit protez daha sonra agiz
icinde denenmis ve multi-base abut-
mentlarin tzerine vidalanmistir. Vida
bosluklan teflon bant ile doldurularak
kompozit materyali (Dynamic plus,
President Dental, Almanya) ile kapa-
tilmistir. Protezin son haliyle, kontrol
amach bir panoramik goruntii alinmis-
ur (Resim 6). Protezde kanin koruyu-
culu okliizyon olusturulmus, oklizyon
maksimum interkuspidasyon ve lateral
hareketlerde kontrol edilerek erken te-
maslarin  eliminasyonu  saglanmuistir.
Posterior bolgede daha dar ¢apta disler
kullanilmus ve ikinci biytik azi digleri
proteze dahil edilmemistir. Boylece bu
bolgelere gelebilecek olan osseointeg-
rasyon strecindeki implantlara lateral
kuvvet miktar1 azaltilmaya calisilmistir
(Resim 7a ve 7b). Protezinin takilma-
st takiben ertesi giin okliizyon kont-
roli yapilmistir. Daimi protez yapim
asamasina kadar gecen 3 aylik surecte,
cigneme kaslarinin yeni okliizal dikey
boyuta alismas sirasinda cesitli kasil-
malara ugrayarak mevcut okltizyonu
degistirebilme ihtimali goz ontinde
bulundurulmus ve okluzyon kontrolu
tekrarlanmistir. Ayrica protez alundaki
yumusak dokularin saghg da kontrol
edilmistir. Bu strecte implant veya
protezde herhangi bir komplikasyona
rastlanmamustir.

TARTISMA

Dort implant tzeri sabit protetik res-
torasyon tedavisinin basari orani pek
cok arastirmaci tarafindan incelenmis-
tir. Bu tedavi konsepti ile ilgili Lopes
ve arkadaslar1 (9) tarafindan yapilan
calismada 5 yillik gozlem sonucunda
implantlarin sag kalim oran1 %96.6
olarak bulunmustur. Malo ve arkadas-
lar1 (10) ise sadece alt cenede yaptkla-
1 10 yillik takip sonucunda bu oram
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%94.8 olarak bulmusglardir. Protez
sag kalm oranini inceleyen en az 5
yil takipli ¢alismalara bakildiginda ise
sag kalim oranlarinin %82.1 ile %100
arasinda degismekte oldugu gozlem-
lenmistir (11, 12). Bu sonuclar 1s18in-
da, Quattrofix konsepti gibi anterior
bolgeye yerlestirilecek dort implant
tzerine uygulanacak olan protetik te-
davinin, basar sansi daha diisiik olan
ileri cerrahi yontemlerin uygulanmasi-
na gore rahatlikla tercih edilebilecegi
gorulmektedir.

Bu konseptte cesitli protetik kompli-
kasyonlar ile karsilasildigy bildirilmis-
tir En sik karsilasilan komplikasyon
akriligin kirilmas1 ve vida gevsemesi
olarak belirtilmistir (6, 13). Dort imp-
lant tizeri hemen ytiklenen 1201 sabit
protezi inceleyen calismada, gecici
protezlerin %4,8'inde akrilikte catlak
gozlemlenmistir. Metal alt yap: tasar-
lanarak daha rijit ve esnek olmayan
protez tasarimlar ile bu sorunlarin
ontine  gecilebilecegi  vurgulanmistir
(14). Tsigarida ve arkadaslari (15) ta-
rafindan yapilan sistematik derlemede,
tam dissiz alt cenelerde hemen yukle-
me yapilan durumlarda gecici prote-
zin; sabit veya hareketli hibrit akrilik
seklinde dizayn edilmesinin protezin
basarisina ve mekanik komplikasyon-
larina anlamli derecede etki etmeyece-
gi saptanmustur.

OKkluizyonun protetik basariya onemli
bir etkisi mevcuttur. Yapilan arastir-
malarda, kanin ve posterior dislerde
bilateral nokta temaslarimin olusturul-
masl ve posterior bolgede kullanilan
dislerin okluzal tablalarinin dar yapila-
rak eksentrik kuvvetlere maruz kalma-
malarmin saglanmasi ile protez basa-
risinin artacagl vurgulanmistir. Ayrica
lateral hareketlerde, kanin koruyuculu
okluzyonun kullanimimin grup fonk-
siyon ve lingualize okluzyona gore
implantlarin sag kalimini ve protetik
basariy1 artirdigl saptanmistir (16, 17).

Anterior bolgeye yerlestirilen dort
implant tuzerine uygulanan protetik

Resim 6.

tedavilerin operasyon gununde yuk-  lizde, dental implantlarn uygulanmast
lenmesinin basarisini inceleyen calis-  sirasinda 30 ile 50 Ncm arasinda elde
malarin toplandig bir sistematik ana-  edilecek tork degerinin hemen ytik-

Resim 7 a.

Resim 7 b.
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leme yapilmast icin yeterli olabilecegi
sonucuna varilmistur (6). Baska bir
calismada ise, stabilitetelerinin Ostell
olctim cihaziyla 54 1SQ degerinin tize-
rinde olculdugu implantlarda hemen
yukleme yapilabilecegi aciklanmistir
(18). Bu vakada da implantlarda mini-
mum 35Ncm tork ve 72 1SQ degerleri
saglanmustir. Posterior implant egi-
minin, implant ve protezin basarisina
olan etkisinin olculdugi calismalar
incelendiginde, 30° ile 45° arasindaki
acilanmalarn siklikla tercih edildigi
gozlemlenmistir. Bu sayede distal kan-
tilever uzunlugu ve implantlara gelen
stres miktarl en aza indirilmektedir
(10, 12, 16, 19). Bu vakada da yak-

lasik olarak 30°lik acilanmaya sahip
posterior implantlar uygulanmustir.
Ancak, Chrcanovic ve arkadaslarinin
(20) yapug calismada posterior imp-
lant egiminin basariya ve marjinal
kemik kaybina direkt olarak etkisinin
olmayacagimni savunmustur.

SONUG
Quattrofix tedavi secenegi ile, anteri-
or bolgeye ikisi duz ikisi acili olarak
yerlestirilen dort implant sayesinde
ileri bir cerrahi islem gerekmeden
sabit protetik restorasyonlar ile tam
dissiz ceneler rehabilite edilebilmek-
tedir. Ameliyat sahasi riskli anatomik
bolgelerden uzaklasmakta, egimli yer-

lestirilen distal implantlar sayesinde
posterior kantilever artirilabilmekte ve
hasta agisindan maliyet dismektedir.
Hemen yukleme ile yaklasik olarak
uc ay beklenilmesine gerek kalmadan
hastalar operasyon gunt implantlarin
uzerine yerlestirilen gecici sabit pro-
tezler araciligiyla estetik ve fonksiyo-
nel olarak rehabilite edilebilmekte ve
Klinikten sabit protezleriyle ayrilabil-
mektedirler.

Cikar Catismasi Ac¢iklamasi:
Yazarlar, bu makale hakkinda her-
hangi bir ticari sirket ile herhangi bir
iligkilerinin veya finansal cikarlarmin
olmadigini aciklamustir.
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el et ()t yap) segeneklerinin Klinik
basariya etkisi — Vaka sunumu
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Implant Destekli
Protezlerde Ust Yapi
Seceneklerinin Klinik
Basariya Etkisi - Vaka
Sunumu

Ozet implant destekli protez seceneklerinden olan hibrit
protezler dogru vaka secimlerinde hem fonksiyonel hem de
estetik UstunlUklere sahiptir. Atrofik genelerde ise implant
Uzeri overdenture segenekleri uzun yillardir total protez
kullanan hastalarin konforuna katki saglamaktadir. Bu vaka
sunumunda, maksillaya yerlestirilen sekiz implant (Rapid,
Mode Medikal) Gzerine hibrit protez uygulanmistir. Atrofik
mandibulada ise anterior bdlgeye uygulanan iki implant
(Level, Mode Medikal) Gzerine ball abutment destekli protez
segeneginden faydalaniimistir. Uzun yillardir total digsizligi
olan hasta her iki protez segenegi ile dislendirilerek fonksiyon
ve estetik agidan degerlendirmeye alinmistir. Vaka takibiyle
radyografik ve klinik bulgular kaydedilmigtir.

Anahtar Kelimeler Hibrit protez, total dissizlik, multiunit,
ball abudment, vidali protez.

MIA SCIENCE

177



Olgu Sunumlan

Implant destekli protezlerde
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A. Selhan Kaya'

Gase repont

implant destekli protez seceneklerinden

olan hibrit protezler dogru vaka segim-

lerinde hem fonksiyonel hem de estetik
Ustlinltklere sahiptir. Atrofik genelerde ise implant tzeri overdenture
segenekleri uzun yillardir total protez kullanan hastalarin konforuna
katki saglamaktadir. Bu vaka sunumunda, maksillaya yerlestirilen se-
kiz implant (Mode Rapid) Gzerine hibrit protez uygulanmigtir. Atrofik
mandibulada ise anterior bolgeye uygulanan iki implant (Mode Level)
lizerine topuz dayanak destekli protez seceneginden faydalanilmistir.
Uzun yillardir total dissizligi olan hasta, her iki protez segenegi uygu-
lanarak fonksiyon ve estetik acidan degerlendirmeye alinmistir. Vaka
takibiyle radyografik ve klinik bulgular kaydedilmistir.

Anahtar kelimeler
Hibrit protez, total digsizlik, multiunit, topuz dayanak, vidali protez.

ABS‘I‘“A(:‘I’ Hybrid prostheses, which are among the

implant supported prosthesis options,

have both functional and aesthetic ad-
vantages in choosing the right case. In atrophic jaws, on the other
hand, overdenture options on implants contribute to the comfort of
patients who have been using total prostheses for many years. In this
case report, a hybrid prosthesis was applied on eight implants (Mode
Rapid) placed in the maxilla. In the atrophic mandible, ball abudment
prosthesis option was used on two implants (Mode Level) applied to
the anterior. The patient, who has had total edentulism for many years,
was evaluated in terms of function and aesthetics by applying both
prosthesis options. Radiographic and clinical findings were recorded
with case follow-up.

Key words
Hybrid prosthesis, total edentulism, multi-unit, ball abutment,
screwed prosthesis.

The effect of prosthetic options on clinical success of implant supported prosthesis —

Gikls

Hibrit protezler, implant destekli protezlerin tistiin dzelliklerini ta-
slyan, tijit yapiya sahip en az 4 adet implant tizerine vidalanan bir
altyap1 tizerine cogunlukla pembe akrilik ve takim dislerin yerlesti-
rilmesiyle olusturulmaktadir (9).

Hibrit protezler hem tam dis eksikliginde hem de kismi dis eksiklikle-
rinde rahatlikla kullanilabilir. Asir1 atrofik cenelerde, estetigi ve fonas-
yonu saglamak icin hibrit protezler iyi bir secenektir. Protezin vidal
olmasi, protezde herhangi bir kirik veya tamir gerektiren bir durum
olustugunda kolayca miidahale edebilmek icin oldukca onemlidir (7).
Gulus estetiginde, dislerin diseti ile uyumu estetigin anahtaridir. Hib-
rit protezlerde ideal dis boyutlarina sadik kalmabilmesi, geri kalan
doku eksikliginin de istenildigi boyutlarda diseti renginde giderilebil-
mesi bu tedavi yontemini 6n plana ¢ikarmaktadir (1).

Implantlarn sayisi ve dagilmi, agiz hijyeni, estetik, alt yap: ma-
teryalinin pasif uyumu gibi faktorler hibrit protezlerin prognozunu
etkileyebilmektedir. Hibrit protezlerde, protezin dokuya bakan yu-
zeylerinin hasta tarafindan ¢ok iyi bir sekilde temizlenmesi gerek-
mektedir. Hastanin daha rahat temizleyebilmesi amaciyla protezin
doku yuzeyi cok parlak ve digbitkey olmalidir (1).

Alt cene total dissizliklerde yapilan hareketli protezlerin kullanimi
oldukca zordur. Ozellikle asin atrofik cenelerde bu durum daha da
zorlasmaktadir. Bu tiir durumlarda, protezlerin etkinligini ve basari-
sint arttirmak amactyla anterior bolgede konumlandirilan iki implant

Resim 1: Hastanin panaromik réntgen gorintasu.

1- Serbest Klinisyen, Agiz, Dis ve Cene Cerrahisi Uzmani
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Konu bashg gelecek...

ve lzerine uygulan topuz tutucular ile
hastanin memnuniyetini karsilayacak
boyutlarda stabilite ve tutuculuk sagla-
nabilmektedir (5, 6).

VAKA

71 yasinda, 19 yildir alt-ust total pro-
tez kullanan kadin hastanmin klinik ve
radyografik degerlendirmesi yapilmis-
tr (Resim 1 ve 2).

Ust cenenin yatay ve dikey kemik
kayiplarina ragmen sabit bir protez
secenegi icin implant yapilabilecek
yukseklikte ve genislikte kemige sahip
oldugu goruldii.

Alt cene posterior bolgenin yatay ve
dikey olarak asir1 atrofik olmasi se-
bebi ile anterior bolgeye uygulanacak
iki implant tzerine topuz dayanak
destekli bir protezin hastanin varolan
problemlerini rahatlatabilecegi kendi-
sine anlatldi.

Yapilan tedavi plani ve hastanin onamui
neticesinde operasyon planlandi.

Anamnezinde kontrol altinda hiper-
tansiyonu olan hastaya lokal anestezi
altinda (ultracain ds ampul), tst cene
icin asin yatay kemik kaybi olan an-

Resim 2a - 2c:
Hastanin baslangi¢
fotograflar.

Resim 3: Hastanin post-op panaromik rontgen goérintusu.

terior bolgeden kacarak sag posteriora
dort, sol posteriora dort adet implant
yerlestirilmesine; alt cene icin sag ve
sol kaninler bolgesine iki adet implant
yerlestirilmesine karar verildi. Ust cene
yatay olarak oldukca ince bir kemige
sahip olmasi ve kemigin yapisinin asi-

11 spongiodz olmasi dolaysi ile implant

sayist sekiz olarak karar verilerek des-

tek sayisi arttirild.

Ust cene icin, sag tuber bolgesinden
sol tiiber bolgesine kadar yatay bir
insizyon yapilarak tam kalinlikl flep
kaldirihp kemige ulasildi. Sirasiyla 14
(Mode Rapid NP 13mm), 15 (Mode

Resim 4: Diseti sekillendiricileri.

Resim 5: Sekillenen diseti.

a3
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Resim 6: Ust cene agik &l¢i teknigi.

Rapid NP 13mm), 16 (Mode Rapid NP
10mm), 17 (Mode Rapid RP 10mm),
24 (Mode Rapid NP 13mm), 25 (Mode
Rapid NP 13mm), 26 (Mode Rapid NP
10mm), 27 (Mode Rapid RP 10mm)
numarali dis bolgelerine implantlar
yerlestirildi.

Alt cene icin kanin bolgeleri arasinda
yapilan yatay bir insizyon ile tam ka-
Iinhkh flep kaldirlip kemige ulasila-
rak 33 (Mode Level NP 11,5mm), 43
(Mode Level NP 11,5mm) numaral
dis bolgelerine implantlar yerlestirildi.

Flepler monoflament dikis materyali
(Monamid 4/0) ile surekli dikisler ati-
larak kapatldi. Operasyonu takiben
kontrol filmi alind1 (Resim 3).

Cerrahi asamay1 takip eden 10. giin-
de dikisler alinarak cerrahi sahalarin
kontrolu saglandu.

Cerrahiyi takip eden uciinct ayda
implant tstleri acilarak diseti sekillen-
diricileri (Mode iyilesme dayanag Dia-
meter 4,5mm, H 4mm) yerlestirilip bir
hafta diseti iyilesmesi beklendi (Resim
4 ve 5).

Hastanin mevcut doku kayiplan du-
stnulerek ust cene icin, titanyum alt
yapilt hibrit bir protez planlandi. Alt
cene icin topuz dayanak destekli hare-
ketli bir protez planlandi.

Ust cenede acik olctt postlan yerles-
tirildikten sonra pattern resin (Motif
1sikla sertlesen pattern resin) ile sa-
bitlendi. Cift karisirma teknigi uy-
gulanarak acik olcu kasigr (Jefix acik

olctt kasigl) yardimiyla A tipi silikon
(Kulzer Variotime Easy Putty + Flow
A) ile olcusti alindi. Acik olct postla-
rinin vidalari gevsetildikten sonra ol¢t
agizdan cikartildi ve alc1 analoglan ile
vidalanip laboratuar asamasina gecildi
(Resim 6).

Alt cene olcusu aljinat (Zhermack Tro-
picalgin Kromatik Aljinat) ile alinip
bireysel kasik hazirlandiktan sonra
hastanin total protezini hazirlamak
icin boyutsal stabilitesi olan 6l¢tt mad-
desi (SS White Impression Paste) ile
daimi olciist alindi. Topuz dayanaklar
ile protezin baglantisinin agizda yapil-
masi planlandig icin bu asamada olct
postlart kullanilmamustir.

Ust cenede bilgisayar ortaminda bar
dizayni ust tam protezin taranmast ve
programla (Exocad) cakistirilmast ile
birlikte yapildi ve tretim milling cihazi
(SilaMill T5 Edition Milling Machine)
ile titanyum bloktan kazima islemi ya-
pilarak turetildi.

Resim 7a ve 7b: Ust cene hibrit protez.

M
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Resim 8: a- Ust ¢cene octa multi abudmentlar, b- Alt ¢ene
ball abudmentlar.

Konu bashg gelecek...

Titanyum altyapimuin  pasif uyumu
kontrol edildi. Hastanin kapams kayit-
lar1 alindiktan sonra dis rengi ve bo-
yutu hastanin onayr alindiktan sonra
tespit edildi. Daha sonra hem tst cene
hem de alt ¢cene icin dis dizimi ve mo-
delaji yapildi ve bilateral balansh ok-
luzyon sagland.

Ust protezin dis eti kisimlari, ara yiz
fircalart ile kolaylikla temizlenebilecek
sekilde modelaji yapildi. Disli prova
yapilarak alt ve ust cene iliskileri, ok-
ltizyon tipi, estetik kontrolt ve dudak
destegi kontrol edildi. Gerekli kontrol-
lerden sonra protezlerin bitimi yapildi
(Resim 7).

Ust protez vidalarl octa multi daya-
naklar tzerine 15 N torkla uygulandi.
Alt cene total protezin hasta agzinda
topuz dayanaklar ile baglantisi yapildi
(Resim 8). Dikey boyut, sentrik iligki
ve estetigi kontrol edildikten sonra,
artiktilasyon kagidi ile lateral ve prot-
ruziv temaslar kontrol edildi, gerekli
selektif mollemeler yapildi. Ust cene
hibrit protezin vida bosluklar kompo-
zit rezin ile kapatildi.

Hasta protezin bakimi ve temizligi ko-
nusunda bilgilendirildikten sonra pro-
tezler teslim edildi (Resim 9 ve 10).

Tedavi bitiminin 1.yithnda hastanin
panoramik radyografi ile kontrolu ya-
pilmistir (Resim 11). Klinik muayene-
sinde de herhangi bir olumsuzluk ile
karsilasilmamis, hasta memnuniyeti-

nin devamhligi gozlenmistir.

TARTISMA

Hibrit protezler, yumusak doku deste-
gi ve uygun profil gortintiistnii olustu-
rabilen, dustik maliyet avantajina sahip
implant tstit protez secenegidir (9).

CAD/CAM yontemi ile tiretilen alt ya-
pilar, ytiksek hassasiyette uyum gos-
termesi, teknisyene bagh olusabilecek
hatalarin ortadan kaldirilmasi, dékum
sirasinda  olusabilecek buiztilmelerin
ortadan kaldirilmas: gibi avantajlara

Resim 9: Alt ve Ust protezlerin agiz ici gértntuleri.

Resim 10a - 10c: Protezler tamamlandiktan sonra hastanin gérantusa.

L
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Resim 11: Birinci yil radyografik kontrol.

sahiptir. Ayrica alt yapr materyali ola-
rak titanyumun kullailmasi, yuksek

biyouyumluluk saglar (3).

Implant destekli hareketli protezlerin
hastalarin konforunu anlamli derecede
arttirdign ortaya koyulmustur. Ancak
farkl tutucu tiplerinin implant destek-
li hareketli protezlerin fonksiyonunda
ve implantlara iletilen kuvvetlerin yon
ve buyuklugunde etkisi oldugu dust-

nulse de, hangi tutucu sisteminin en

iyisi oldugu konusunda fikir birligi
yoktur (2).

Standardize edilmis bir cerrahi proto-
kolu izleyen birbirinden bagimsiz ya-
pilan bir¢ok calismada implant basarist
ile kemik yogunlugu arasinda belirgin
bir iliski rapor edilmistir. Implant ta-
sarmm1 bu iliskiye katki saglamaktadur.
Ters konik koronal tasarima sahip, ke-
sici yivleri olan implantlar maksimum

alveolar kemik hacmi saglayarak ozel-

likle yatay hacmi az ve spongioz yapi-
s fazla olan tust ¢ene uygulamalarinda
avantaj saglamaktadir. Daralan apeks
yapisina sahip, self drilling kabiliyetine
sahip koronal yapili implantlar ise kor-
tikal stresleri azaltmasi yoniiyle kortikal
bolgelerde avantaj saglamaktadir (8).

SONUG
Sonug olarak, hibrit protezlerle kay-
bedilen sert ve yumusak dokular en
iyi sekilde yerine konularak estetik ve
fonksiyonel acidan basarih sonuclar
elde edilebilir.

Topuz dayanaklar; ekonomik olma-
lar1, labarotuvar asamalarinda ileri
teknik beceri gerektirmemeleri, kabul
edilebilir stabilite ve tutuculuk sagla-
malan ile atrofik tam dissiz alt ¢ene
planlamalarinda siklikla kullanilabilir.

Implant planlamalarinda, tst yap1 se-
cenekleri gunumuizde olduke¢a fazla
olsa da vakaya ozgu secenek en dogru

sonucu verecektir.
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Siddetli Periodontal Yikim
Goriilen Hastada All-
On-4 Implant Tedavisi

ve Immediat Yukleme
Protokolu

Ozet: All-on four implant sistemi, cenelerde arka
bolgelerde kemik yetersizligi olan bireylerde,

kesici ve kiigUk azi bolgelerindeki kemik dokudan
yararlanarak, arkalarda agilandirimig, 6nlerde ise aksiyal
konumlandiriimig implantlar Gzerine bir sabit protez
uygulanmasi prensibine dayanir. implantlarin yeterli
primer stabiliteye sahip olmalari halinde immediat
yukleme protokolUyle hastanin cerrahi islemden hemen
sonra uygulanan gegici sabit protezlerle iyilesme sureci
tamamlanir ve osseointegrasyon sureci sonunda daimi
protezler takilir. Bu olgu sunumunda Ust diglerinde
periodontal yikim neticesinde diglerini kaybetmis olan
hastamizin dis ¢gekimleri ile eszamanli olarak All-on-four
protokoliine gére dental implantlari uygulanmistir. immediat
yukleme ile uyguladigimiz gegici sabit protezlerle Ug¢ aylik
bir osseointegrasyon surecinin arindan hastaya daimi
protezleri uygulanmis ve bu gegici protezler sayesinde
hasta, daimi protezlerine daha kolay adapte olabilmistir.

Anahtar Kelimeler: immediat yiikleme, Dental implant,
All-on-four
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Siddetli periodontal yikim goriilen hastada all-on-4 implant tedavisi ve immediat ytikleme protokolit

Siddetli periodontal yikim gortlen

TURK

panmiel DRER hastada all-on-4 implant tedavisi

beanmmme| VE IMMediat yUkleme protokoll)

Kerem Turgut Atasoy'’

All-on four implant sistemi, genelerde

arka bolgelerde kemik yetersizligi olan

bireylerde, kesici ve kiiglk azi bdlgele-
rindeki kemik dokudan yararlanarak, arkalarda acilandinimig, 6nlerde
ise aksiyal konumlandinlmis implantlar Gizerine bir sabit protez uygu-
lanmas! prensibine dayanir. Implantlarin yeterli primer stabiliteye sa-
hip olmalan halinde immediat yiikleme protokoliyle hastanin cerrahi
islemden hemen sonra uygulanan gegici sabit protezlerle iyilesme si-
reci tamamlanir ve osseointegrasyon stireci sonunda daimf protezler
takilir. Bu olgu sunumunda st dislerinde periodontal yikim netice-
sinde diglerini kaybetmis olan hastamizin dis gekimleri ile eszamanli
olarak All-on-four protokoliine gore dental implantlan uygulanmistir.
immediat yiikleme ile uyguladigimiz gegici sabit protezlerle iig aylik
bir osseointegrasyon siirecinin arindan hastaya daimf protezleri uygu-
lanmig ve bu gegici protezler sayesinde hasta, daimi protezlerine daha
kolay adapte olabilmistir.

Anahtar kelimeler
immediat yiikleme, Dental implant, All-on-four.

ABS‘I‘“A[:‘I‘ The All-on lfoulr implant systgm is bgsed

on the principle of applying a fixed
prosthesis on implants that are angled
in the back and axially positioned in the front by making use of the
bone tissue in the incisors and premolars in individuals with bone
deficiency in the posterior regions of the jaws. If the implants have
sufficient primary stability, the patient's healing process is completed
with temporary fixed prostheses applied immediately after the surgical
procedure with immediate loading protocol and permanent prostheses
are delivered at the end of the osseointegration process. In this case
report, dental implants were applied according to the all-on-four pro-
tocol simultaneously with the tooth extractions of our patient who lost
her teeth as a result of periodontal destruction in her maxilla. After a
three-month osseointegration period with temporary fixed prostheses
that we applied with immediate loading, permanent prostheses were
delivered to the patient and thanks to these temporary prostheses, the
patient was able to adapt to their permanent prosthesis more easily.

Key words
Immediate loading, Dental Implant, All-on-four.

All-on-4 implant treatment and immediate loading protocol in the patient with severe
periodontal destruction

GiRig

Geleneksel iki asamali dental implant tedavisi uygulama acisindan
basarili sonuglar sunsa da dissiz gecirilmesi gereken bir osseointeg-
rasyon suiresi, tekrarlayan ikinci cerrahi morbiditesi, artmis randevu
say1s1 gibi dezavantajlar icinde barindirir. Dental implant ytizeyle-
rinde ve materyallerindeki gelismeler, klinik basarimin sekteye ug-
ramaksizin immediat yukleme protokollerinin uygulanabilmesine
imkan saglamisur. Ileri greftleme prosedirleriyle gecen bekleme
strelerinin elimine edilmesi amaciyla dort implant tizerine sabit
protez uygulanmasina imkan saglayan All-on-four implant konsep-
tinin de temel ilkeleri arasinda yer alan immediat yukleme proto-
kolu, kisinin daimi dislerine olan adaptasyonunun kolaylasmasini,
dissizlige bagh sosyal dezavantajlarin engellenmesini sagladig: icin
gunumuzde basariyla uygulanmakta ve uygun vakalarda siklikla
tercih edilmektedir (3, 4).

VAKA

57 yasinda kadm hasta, siddetli periodontal yikim ve periapikal en-
feksiyonlu dislerle klinigimize bagvurdu. Sistemik acidan saglkli,
gunde bir paket sigara kullanan, agiz hijyen eksikligi ve derin peri-
odontal ceplerin (>5mm) oldugu gozlenen hastada tst cenede total
ekstraksiyon, enfeksiyonlarin kiiretaji ve all-on-four dental implant
tedavisi planlanmis olup, primer stabilite degerlerinin uygun olmast
halinde immediat yukleme planlandi. Hastanin panoramik rontgen
ve CBCT ile yapilan pre-op degerlendirmesinde, kemik dansitesinin
tipl-tip2 kemik yogunluguna sahip oldugu goz onunde tutularak
immediat ytikleme protokolt icin multi-unit abutmentlar, acik ka-
stk olctt postlari, pattern rezin gibi materyaler islem oncesinde ha-
zirlandi (Resim 1). Hastanin islem oncesi ytiz fotograflanyla gulus
hattinin seviyesi ve kemik redtiksiyonu gerekliligi degerlendirildi
(Resim 2).

Hastanin lokal anestezi alunda mukopersioteal flep elevasyonu
sonrast buttun maksiller disleri cekildi (Resim 3). Protez i¢in ge-
reken interark mesafenin acilmasi amaciyla kemikte rediiksiyon
yapildi ve arkada 30 derece acili implantlar (Rapid, Mode Medi-
kal, 4.1/15,4.1/5), sints lateral duvarinin 1,5 mm ¢nutnde kalacak
sekilde yerlestirilirken 6n bolgede de aksiyal implantlar (Rapid,
Mode Medikal, 3.7/15, 3.7/11.5) yerlestirildi (Resim 4). Ac¢ilandi-
rilmis implantlar, protezin antero-posterior yayilimim arttirarak

1- Dr. Dt., Klinik Bursa Agiz ve Dis Saglgi Poliklinigi
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Resim 1: Pre-op CBCT ve panoramik réntgen.

Resim 2: Pre-op yUz fotografiyla gults hattinin
degerlendiriimesi.

Resim 5: Membran pinleri ve sutur ile membran
stabilizasyonu.

Resim 6: Acik kasik multi-unit 6lct postlari.

Resim 7: Multi-unit iyilesme basliklari ve dokularin primer
olarak suture edilmis hali.
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Resim 11: implant (isti daimf protez takildiktan sonraki panoramik réntgen.

daha kisa kantilever uzunluklan elde
etmeyi saglarlar (1, 2). Buttin implant-
larda 35 N/Cm tizeri primer stabilite
degerlerine ulasildign gorilerek arka
bolgelerde 30, 6n bolgelerde 17 derece
acili multi-base abutmentlar 20 N/cm
degerde implantlara torklandi. Soldaki
aksiyal implantin bukkal bolgesindeki
fenestrasyonun greftlenmesi amaciyla

ksenojenik ve allojenik kemik greftleri

1:1 oraminda uygulandi. Bolgeye kol-
lajen membran yerlestirildi. Membran
pinleri ve periosteal sutur ile memb-
ran stabilizasyonu saglandi (Resim 5).
Multi-base abutmentlar tzerine agik
kasik ol¢u postlan yerlestirildikten
sonra flep primer olarak absorbe ola-
bilen suturlarla suture edildi ve poli-
vinilsiloksan (PVS) ol¢it maddesi ve

patern rezin kulanilarak olct alindi

Resim 9: immediat protezin agizdaki gérintst.

(Resim 6). Protez hazirlanana kadar da
multi-base iyilesme bagliklariyla doku-
larin abutmentlar ortmesinin ontne
gecildi (Resim 7). Islemden bir gin
sonra hazirlanan akrilik protezin do-
kuya bakan ytizeylerinin dis btikey ol-
mast, pasif uyuma sahip olmasi ve dis-
tal kantilever olmamasina dikkat edildi
(Resim 8). Immediat protez; 20N/cm
tork degeriyle multi-base abutmentlara
sabitlendi ve hastaya yumusak gidalar-
la beslenmesi onerildi. Hastada kanin
ve premolar dislerde bilateral okluzal
temaslar olacak sekilde okluzal duzen-
leme yapilarak ytklerin implantlara
olabildigince esit sekilde dagilmas: he-
deflendi (Resim 9). Hasta, agiz hijyeni
ve sigara i¢memesinin onemi konu-
sunda bilgilendirildi. U¢ ayhk osseoin-
tegrasyon stirecinde protezde herhangi
bir hareket hissetmesi halinde klinigi-
mize basvurmasi konusunda uyarildi.
Ayrica immediat protezin multi-base
abutmentlarla uyumu da radyografik
olarak teyit edildi (Resim 10).

Siddetli periodontal yikim goriilen hastada all-on-4 implant tedavisi ve immediat ytkleme protokolit

Osseointegrasyon icin beklenen uc ay
sonunda protezlerde veya multi-base
abutmentlarda herhangi bir vida gev-
semesi, protez king gibi komplikas-
yon gozlenmedi. Daimi protezlerin
yapilmast i¢in yine acik kasik olct tek-
nigiyle polieter 6l¢it malzemesi kulla-
narak ve pattern rezin ile ol¢ti postlar-
nin sabitlenmesi teknigiyle ol¢t alindi.
Krom-kobalt dokum bar tizerine akri-
lik hibrit protez ile vaka daimi protezin
de 20 N/cm torkla sabitlenerek hasta-
ya teslim edildi (Resim 11). Protezin
distal kantilever uzunlugunun birinci
buytik azilan ge¢cmeyecek sekilde ha-
zirlanmasi, ideal bir antero-posterior
yaylhm saglayarak ondeki implantlara
gelen devirici kuvvetlerinin minimal
kalmasin sagladi (Resim 12). Aym
zamanda gults hattinin da islem on-
cesinde degerlendirilerek ideal prote-
tik mesafenin ayarlanmasi sayesinde
hastanin gildaga zaman protez bitim
siirlarinin giiltis hattinin altinda sakh
kalmasi da kabul edilebilir bir estetigin
eldesi icin onemliydi (Resim 13).
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Sistemleri ile Tedavisi
Zor Olgularin Monoblok
Bukdulebilir Implantlar ile
Sagaltimi

Ozet: Tam ve bolumll dissizliklerde implant tedavisi ile eksik
dislerin yerine konulmasi uzun yillardir uygulanmaktadir.
Ancak yeterli kemik hacmi bulunmayan genelerde implant
yerlesimi ya mimkUn olamamakta ya da ileri cerrahi islemleri
gerektirmektedir. Kemik kazanimi birgok vakada mimkun
olsa da tedavi surecini ve dolayisiyla hastanin dissiz kaldigi
sureyi uzatmaktadir. Bu makalede ileri derece alveolar kemik
rezorbsiyonu bulunan vakalarda klasik implant ve ogmentasyon
teknikleriyle kemik kazanimina ihtiyag olmadan monoblok
bukulebilir implantlar kullanilarak 72 saat icerisinde erken
yukleme prosedurt anlatilimigtir.

Anahtar Kelimeler Tek Parca implant, Hemen YUkleme,
Bukulebilir implant, 72 Saat, Alveolar Kret Rezorbsiyonu, All-
On-4

Olgu sunumu / Gase report bUKU'@bmr Imp|aﬂt|ar ||e Saga|t|m|

Mustafa Sabri $encan'’
Servet Dogan Tiryaki?

Tam ve bolimld digsizliklerde implant

tedavisi ile eksik diglerin yerine konul-

masi uzun yillardir uygulanmaktadir.
Ancak yeterli kemik hacmi bulunmayan cenelerde implant yerlesimi
ya miimkin olamamakta ya da ileri cerrahi islemleri gerektirmektedir.
Kemik kazanimi birgok vakada mimkin olsa da tedavi sirecini ve
dolayisiyla hastanin dissiz kaldigi stireyi uzatmaktadir. Bu makalede
ileri derece alveolar kemik rezorbsiyonu bulunan vakalarda klasik imp-
lant ve ogmentasyon teknikleriyle kemik kazanimina ihtiyag olmadan
monoblok bukilebilir implantlar kullanilarak 72 saat igerisinde erken
ylkleme prosediri anlatiimistir.

Anahtar kelimeler
Tek Parca Implant, Hemen Yiikleme, Biikiilebilir implant, 72 Saat,
Alveolar Kret Rezorbsiyonu, All-On-4

ABS‘I‘“A':‘I‘ Implant treatment and replacement of
missing teeth in complete and partial
edentulism have been practiced for many

years. However, implant placement in jaws with insufficient bone vol-
ume is either not possible or requires advanced surgical procedures.
Although bone augmentation is possible in many cases, it prolongs
the treatment process and therefore the duration of the patient's eden-
tulousness. In cases with advanced alveolar bone resorption, the pro-
cedure for early loading within 72 hours using monoblock bendable
implants without the need for bone recovery using 2 pieces implant
and augmentation techniques is described in the article.

Key words
Monoblok implant, Immediat Loading, Bendable Implant, 72 Hours,
Alveolar Bone Resorption, All-On-4

GIRIS

Implantlar dis eksikliklerinin tedavisinde siklikla kullanilmaktadir.
Fakat uzun osseoentegrasyon stiresi dis eksikliginin tamamlanma-
sinda cesitli zorluklara neden olmaktadir (4). Implant yapildiktan
sonra yiikleme icin beklenmesi surecinde, gecici dislerle veya dis-
siz sekilde beklemenin, hastada estetik ve fonksiyonel problemler
olusturmasi ve ¢ekim sonrast anatomik konturlarin sert ve yumu-
sak dokuda kaybolmasi implant uygulamasinda en ¢ok karsilasilan
problemlerdendir (6). Bikulebilir, hemen ytiklenebilir monoblok
implantlarin kullanimi ozellikle dissizlik vakalarinin kisa strede ¢o-
zamu noktasinda umut veren gelismeler sunmaktadir.

Literattrde bikiilebilir monoblok implantlarin hemen ytiklenme-
siyle ilgili yttksek basar1 oranlarina sahip bir¢ok calisma bulunmak-
tadir (12, 13, 14). Erken yiiklemeyi etkileyebilecek, primer imp-
lant stabilitesi, implant materyalinin 6zellikleri, osseoentegrasyon,
protez tasarimi ve konakla ilgili faktorler gibi degiskenler de ayrica
degerlendirilmelidir (5).

Gunumitizde cogu cerrahi ve restoratif durumda kullanilabilecek
bircok implant sistemleri ve parcalan vardir. Fakat bircok farkl
parca ve prosedur varligl bu implant sistemlerinin uygulanmasi ve
idamesinde sikintilar olusturmaktadir.

Monoblok biiktlebilir implant sistemleri abutment ve implantin
birlikte oldugu sistemlerdir. Bu tasarimin avantajlari olarak asagida-
ki hususlar one ¢ikmaktadir. Abutment vidasimin klasik sistemlerde
oldugu gibi yiklemeden sonra gevseme ihtimali bulunmaz (7, 2).
Acilandirma ihtiyaci olan bolgelerde, orijinal abutment yapist koru-
narak, uretici firmalarin belirttigi degerlerde (genellikle 20 °- 45 ©
ac1 ile) abutment bukiilerek aci verilebilir. Gingivaformer ve abut-
mentin prova asamalarinda takip ¢ikarihrken olusan epitel zedelen-
melerinin ve buna bagh olarak gelisen kemik rezorpsiyonlarimin ve
olusan zaman kaybinin 6ntne gegcilir (8). Bununla birlikte parlak
ylizey tasarimina sahip boyun kismu periimplantitis riskini énleme-
de etkilidir (3). Protetik uygulama proseduri iki parcali implant
sistemlerine gore goreceli olarak ¢ok daha basit ve hizhidir (1).

Bu calismanin amaci ileri derecede rezorbe kretlerde monoblok
bukulebilir implantlar kullanilarak tedavisi ve implantlarin 72 saat

1- Dr,, Novusklinik [stanbul, 2- Dr., Novusklinik Istanbul

Using monoblock hendable implants instead of two-pieces implant in treating difficult cases
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1ki parcali implant sistemleri ile tedavisi zor olgularin monoblok buikulebilir implantlar ile sagaltmi

icerisinde immediat olarak ytiklemesi-
ni incelemektir.

OLGU

65 yasinda kadmn hasta dis eksikligi
sikayetiyle basvurmustur. Hastanin
mevcutta 17, 16, 23, 26, 33, 31, 41,
42, 43 numarali disleri bulunmakta-
dir. Hastanmin yapilan radyolojik ince-
lemesinde mandibula posterior bolge-
de ileri derecede kemik rezorpsiyonu
izlenmistir (Resim1).

Hastanin tst cene anterior alanda 16
nolu disin mezialinden 24 nolu disin
mezialine kadar kemik kalinhig buk-
ko-palatinal yonde 1,25 mm'’ye kadar
diismus ve ileri kemik yikim gorul-
mektedir (Resim 2 ve 3).

Hastanmin 17, 33, 31, 41, 42, 43 numa-
ral dislerinin cekilip immediat olarak
monoblok  buktlebilir implantlarm
(Provo, Mode Medikal, Istanbul, Tur-

Resim 4:

190 | MIA SCIENCE

Resim 1:

kiye) uygulanmasi ve alt ¢enede iki
parcali implantlanmin  (Level, Mode
Medikal, Istanbul, Turkiye) All-on-4
teknigi ile uygulanmasiyla 72 saat ice-
risinde tist yapisinin kalict olarak yuk-
lenmesi planlanmustir.

Hastanin ilgili disleri ¢ekilip mandibu-

Resim 5:

la anterior bolgede kret tepesi diizles-
tirilerek platform haline getirilmistir,
bu sayede ileri derecede rezorbe olan
mandibular kret tepesinin bukko-lin-
gual olarak genisligi arturilmistr.
Osteotomi, mental foramenlerin be-
lirledigi anatomik smurlar gozetilerek
yapilmstir.

Olgu Sunumlan

Sencan & Tiryaki

Resim 7:

Resim 8:

Maksillada alveolar kret bukko-pala-
tinal olarak yeterli genislikte olmadi-
gindan monoblok bukulebilir imp-
lantlar tercih edilmistir (Mode Provo
implantlar:  ©4,5/12 mm, ©3,0/15

40

mm, ©»3,0/12 mm, ©3,0/12 mm,
©3,0/15 mm, @4,0/10 mm). Mandi-
bulaya ise platform-switch ve konik
abutment baglati ozellikli iki parcal
implantlar yerlestirilmistir (Mode Le-

vel implantlar: ¢3,7/8 mm, ©¥4,1/10
mm, ©¥4,1/10 mm, ©®4,1/10 mm). 14
numaral implantin yerlesimi sirasinda
vestibul kortikal kemikte implant hi-
zasinda kirllma gozlenmesine ragmen
35 N tork alinmustir (Resim 4-6). Imp-
lantlarin uygulamasi ve acilandirilma-
lar1 tamamlanmustir (Resim 7).

Acik kagsik teknigiyle alt cene implant
olcist, provo protetik kitler ile tst
cene implant dlctst ve kapanis kaydi
alinmistir. Mandibulada iki adet 30°
acili multi-base ve iki adet multi-unit
abutment kullanilarak vidal bir sabit
restorasyon yapimustir. 72 saat iceri-
sinde protetik asama tamamlanmis ve
protezin hasta agzinda uygulama ve
teslimi yapilmistir (Resim 8).

TARTISMA

Bukiilebilir monoblok implantlar im-
mediat loading imkani sunarak tim
protetik islemlerin kalhc1 tst yapilar
ile 72 saat icerisinde tamamlanmasina
olanak verir. Erken yuklenebilmesi ve
bekleme suresini kisaltmasi sayesinde
dis eksikliginin tamamlanmasinda ba-
sarilt bir yontemdir (11).

Yetersiz kemik hacmi olan ve klasik
implant sistemleri ile ancak ogmentas-
yon yapilarak implant uygulanabile-
cegi bolgelerde dahi kolaylikla uygu-
lanabilmesine ve yiiksek tork kuvveti
alinabilmesine imkan saglar (15). Pro-
vo implantlar genis bicak arahg ve
kompresyon saglayan yivleri bulunan
ylizey tasarimi sayesinde yuksek tork
kuvveti almarak primer stabilizasyon
saglanmasina imkan vermektedir. Bu
olguda 3.0 capa sahip provo implant-
lar kullanilarak 35 N ve tizerinde elde
edilen tork kuvvetleri ile immediat
yikleme icin gerekli ilk kosul sag-
lanmistir. Eger monoblok bukilebilir
implantlar yerine iki parcali implant
sistemleri kullanilmas: tercih edilsey-
di mutlaka ogmentasyon teknikleri
ile yeni kemik olusturulmasi gerek-
mekteydi. lleri kemik kayb1 nedeniyle
otojen blok greft uygulamasi gereken
boyle bir olguda implantlarn faal hale

MIA SCIENCE

191



192

Olgu Sunumilari

1ki parcali implant sistemleri ile tedavisi zor olgularin monoblok biikulebilir implantlar ile sagaltimi

gelebilmesi icin yaklastk 10-12 ayhk
bir stre gerekmektedir (7).

Monoblok bukiilebilir implantlar, ta-
sarimi sayesinde abutment implant
birlesim noktasindan bakteri desarjin
engeller. Kemik rezorpsiyonu ve pe-
ri-implantitis riskini azalur (10).

Hizli cerrahi protokolu sayesinde he-
kimin uygulama stresini kisaltmas: ve
hastanin daha konforlu bir cerrahi su-

rec yasamasl cok degerlidir.

Bukiilebilir monoblok implantlar ce-
kim soketi gibi acilandirma ihtiyaci
olan bolgelerde uygulandiginda dahi
bukiilebilir olmasi sayesinde protetik
uyulama acisindan 17 ve 30 derece
gibi kaliplara bagh kalmadan paralellik

rahathkla saglanabilir.

Bukulebilir monoblok implantlarin sa-
bit, esnemeyen ust yapilar vasitasiyla
splintlenerek 72 saat icerisinde imme-
diat yukleme ile fonksiyona sokulmast
onerilmektedir (12). Literattirde peri-
odontal acidan saghkh disler ile imp-
lantlarin; esnemeyen tek parca tst ya-
pilar ile splintlenmesinin uzun dénem
basarih sonuclar oldugunu gosteren
cahismalar bulunmaktadir (16). Bu
dogrultuda splintlemenin faydalarin-
dan yararlanmak amaciyla implant ve
disleri kapsayan tek parca monolitik
zirkonyum esash protetik tasarim uy-
gulanmustir.

SONUG

Guntmiizde implant tedavisi strekli

gelisen, yenilenen bir tedavidir. Mo-
noblok bukilebilir implantlar, 72 saat
icerisinde erken ytikleme imkani suna-
rak hastanin osseoentegrasyon suresini
dissiz degil kalic1 ve estetik dislerle ge-
cirmesini saglamakta ve sosyal ve fonk-
siyonel acidan kisinin yasam kalitesine
katki sunmaktadir. Ayrica yapilan islem
saylsl ve suresini azaltarak implant te-
davisi nedeniyle olusan zaman ve kon-
for kaybinm ortadan kaldirmaktadur.

All-on-4 teknigi ve hibrit protez tasari-
minin immediat ytikleme prosediirle-
rindeki basaris1 gosterilmistir.

Bu calismada yapilan uygulamada da
gorildugu tzere, monoblok implant
sistemleri tam dissizlik olgularinin im-
mediat sagaliminda kullamlabilir.
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Klinik Vakalar

Full Agiz
Retorasyonlari

35 yasinda erkek hasta klinigimize
maksilla ve mandibulasinda dental
enfeksiyon sikayetleriyle basvurdu.

Hikayesinde; herhangi bir sistemik
rahatsiziginin olmadigi, 7 yil 6nce
varolan dis kayiplari nedeniyle
kuron-koprU protezleri yaptirdiQi
ogrenilmistir.

Yapilan klinik muayenesinde, asiri
gingival hiperplaziler ve 6demler
ve her dis bolgesinde asirn kemik
yikimlarina bagli cep derinliklerinde
artis tespit edilmistir. Radyografik
muayenesinde tum diglerin
generalize agresif periodontitis
nedeniyle kemik yikimina ugradigi
gorulmustar.

(Resim 1)

Tek seansta lokal anestezi altinda
tim digler gekilmis, kuretajlar ile
kemik mUmkuin oldugunca implant
icin hazir hale getirilmistir.

Yine ayni seansta maksillaya 8
adet, mandibulaya 6 adet Mode
Level implantlar yerlestirilmistir.
Operasyon sirasinda frezler ile
toplanan otojen kemikler ile defekitli
bolgeler ogmente edilmistir. Post-
operatif radyografik kontrolU
yaplimistir. (Resim 2)

3. ay tamamlandiginda yapilan
radyografik kontrol ile sabit
protezlerin uygulanmasi asamasina
gecilmigtir.(Resim 3)

Hastamizin periyodik kontrollerinde
tim fonksiyonlarinin yerinde, agiz
Hijyeninin ise optimuma yakin
oldugu tespit edilmigstir.

4.yl kontrolinde alinan
radyografide herhangi bir
periimplanter bulgu ile
karsilasiimamis, implantlar
etrafindaki kemik seviyelerinin
kabul edilebilir dl¢ctide oldugu
goralmastar. (Resim 4)

Resim 1

Resim 2

Resim 3

Resim 4
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All On Four Implant
Hastalarinda Protetik
Degerlendirmede Kilit
Faktorler

Hasta Hikayesi

58 yasinda herhangi bir sistemi problemi olmayan, yogun
sigara kullanimi bulunan hastamiz, klinigimize sabit protez
talebiyle basvurdu. Kemik augmentasyonu ve zigoma
implanti segeneklerini de kabul etmeyen hastamiza kisa
okllizyon ile Ust genede all-on-4 implant protokolU ile

sabit protez planlamasi yapildi. Estetigin saglanmasi
amaciyla protezin bitim sininnin dudak altina tasinmasini
saglayacak kemik rediksiyonu sayesinde uyguladigimiz
hibrit protezin estetik bir sonuca ulasacagini pre-operatif
olarak 6ngorebilmek, bu tur vakalarda karsilagilabilecek olan
estetik problemlerin énlenmesi amaciyla 6nemliydi. Hastaya
immediat gecici sabit protezler 3 ay kullandiridiktan sonra
hibrit protezleri agza uygulandi.

Gilme Hatti

GUlme hattl, ylksek orta ve algak olarak Ug¢ sinifta ele

alinir. Tedavi agisindan en avantajli hasta tipi kicik agizl,
ve uzun Ust dudaga sahip hastalarda estetigin saglanmasi
daha kolaydir. Problem teskil edecek hasta profili olarak
ylksek gulme hattina sahip olan hastalardir. Bu hastalarin
protezin bitim sininnin dudak altinda kalmasi igin operasyon
oncesinde planlanmasi blyUk énem tasir. Yiksek gults
hattina sahip hastalarda protezin bitim sinirnin estetik
kayiplara yol agmamasi igin kemik redtksiyonu ihtiyacinin
g6z 6nlne alinarak degerlendirilmesi gerekir. Dikkat
edilmesi gereken 6nemli konulardan biri de lokal anestezi
yapildiktan sonra gtilme hattinin tespiti mdmkin olmayacagi
icin mutlaka pre-op degerlendirme veya yUz fotograflan
gerekmektedir. (1,2,3)

Dudak Destegi

Kemik rezorbsiyonu Ust genede 6nden arkaya

dogru seyrettigi icin genellikle tam dissiz hastalarda
pseudoprognatizm goruldr. Dudak destegdi miktari ile
yapilacak olan protezin All on four implant sistemine
baglanti acisi, dogrudan iligkilidir. Cok fazla dudak

destegdi gereken bir hastada protezin ¢ikis profilinin
temizlenebilirliginin saglanmasi amaciyla da kemik
redUksiyonu yapilmasi gerekebilecegi icin hastanin kapanis
iligkilerinin de islem dncesi degerlendirilmesi, cerrahi
operasyona Isik tutacak dnemli bir parametredir.(4)

MIA SCIENCE

Resim 1 Ust tam dissizlige dénecek hastamizin pre-op panoramik rontgen
goruntusu

Resim 2 Ust cenede dis gekimlerini takiben estetigin saglanmasi amaciyla
kemik rediksiyonu ve immediat implantasyonun ardindan multiunit
abutmentler takildi.

Resim 4 Multi-unit iyilesme basliklari ile daimi protez dncesi gorintim.

Resim 5 Hastanin all on Four implant yapmadan énceki hali

Parafonksiyon

Dis sikkma veya gicirdatma aliskanligi olan hastalarda okltizal ydkun
artmasi ve horizontal dogrultuda gelen fazla kuvvetle, implant
kemik birlesiminde asir gerilimlere sebep olur. immediat yiikleme
yapilan hastalarda gegici abutmentin protez vidasindaki gevseme
veya multiunit abutment baglantilarindaki gevsemeler, bu tarz bir
parafonksiyonun erken dénemde habercisi olabilir. Gegici protezde
dusuk tuberktl agilar, dar oklizal tablalar ve olabildigince ¢ok ve

Klinik Vakalar

o\ A

Resim 3 Ameliyat esnasinda takilan agik kasik multiunit 6ict postlari ile
gegici protez icin 6lgt alind.

Resim 6 All on four implantlardan yapildiktan sonra hastaya hibrit
protezin takimasi

Resim 9 Hastanin postop panoramik réntgeni

simetrik temaslar hedeflenmeli, distal cantileverdan kaginiimalidir.
Protez kingi, diglerde atma gibi 6n bulgularin gértilmesi halinde
immediat yukleme protokoliinden vazgecilerek implant kayiplarini
onlemek amaciyla klasik bekleme protokoltine gegilebilir. (6,7)
Daimi protezlerin uygulandigi vakalarda sert gece plagi ile koruyucu
davraniimasi 6nerilmektedir.

Hasta Beklentileri

Gergekei olmayan hasta beklentilerini ortadan
kaldirmak gerekir.

- Distal cantilever uzunlugu saglam kemige
sahip bireylerde 10-12 mm’i gegmemelidir.
Yumusak kemik kalitesine sahip bireylerde 6-8
mm cantilever yeterli gdérulmektedir.(5) Dolayisiyla
genelde birinci blylkazi dislerde biten bir protez
uygulandidi i¢in hastalarin dis sayisi konusunda
bilgilendiriimesi gerekmektedir. Gegici protezin 1.
premolar seviyesinde bitecegi belirtiimelidir.

- All-on-four protezlerinde doku ile protez
arasinda bir gegis hattinin olacagi ve bu hattin
temizlenebilirligin saglanmasi amaciyla (agiz
dusu, dis ipleri,vb..) hafif bir aralik birakilacagi,
kisinin bu agikligl temizledigi strece sorun
yasanmayacag! konusunda bilgi veriimeli ve oral
hijyen motivasyonu saglanmalidir.

-Maliyet-fayda dengesi ve okllzal kuvvetlerin
derecesini 6n gorerek kullanilacak protezin
materyali secilmeli ve hastaya kullanilacak
materyal alternatifleri anlatiimadir. (Bruksizm
hastasinda akrilik dislerin secimi gibi)

- Dogal diglerde bruksizm aliskanlig isareti olan
bireylerde immediat ylikleme sz veriimemelidir.
immediat yilklemede kayiplar cogunlukla, normal
sentrik okllizyondaki kuvvetlerden dolay! degil,
parafonksiyonel hareketler neticesinde olur.

- Immediat yiiklenen protezle yumusak
besleniimesi dnerilimektedir.

MSc. Dt. Gékhan Tunaligil
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Basarisiz implant
Tedavisinin Revizyonu
amaciyla Bilateral
Sinus Lifting, Otojen
Kemik Greftlemesi ve
Implant Uygulamasi

Kemik augmentasyonu prosedurlerinde altin standart
olarak bilinen otojen kemik greftleri, alloplastik veya
allojenik materyallerin yetersiz kalabilecegdi vakalarda
osteoindiksiyon ve osteogenesis dzellikleri sayesinde
Ustln rejeneratif sonuclar sunmaktadir (1,2). Donér
saha olarak kullanilan bélgelerden en sik ve minimal
invaziv calisilan sahalardan biri ramus bolgesi olup,
ekstraoral dondr sahalara gore distk morbidite,
yUksek hasta konforu ve Khoury teknigi olarak bilinen
greftin kortikal tabakalara bélunerek uygulamaya

izin verebilmesi gibi avantajlar sayesinde, eksternal
oblik sirt bolgesinden alinan mandibular otojen kemik
greftleri, ginimuzde alveolar augmentasyon icin en
basarili ve sik kullanilan materyaller arasindadir. (3,4)

Olgu sunumu: 65 yasinda sistemik problemi
bulunmayan hasta, dis merkezde yapilan dental
implantlar gevresinde diseti iltihabi ve siddetli
periimplant inflamasyon ile klinigimize basvurdu. Alinan
CBCT incelemesinde bukkal bélgede siddetli kemik
kayiplar gorulen hastada yanlis konumlandiriimis olan
implantlarin séktlmesi, horizontal blok kemik grefti
uygulamasi, bilateral sinUs lifting ve alt cenede all-on-
four implant sistemi planlandi.

Resim 1 Pre-operatif panoramik rontgen goéruntistinde alt dislerin gevresinde
siddetli periodontal yikim gérilen hastanin agiz ici muayenesinde posterior
mandibular bolgede bicak sirti seklinde alveolar kret gézlendi.
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Resim 2 Ust cenede standart implant tedavisi, bilateral acik sinus lifting, otojen blok
kemik grefti uygulamasi ile alt cenede all-on-four uygulamasi yapildi. Hastada immediat
yiikleme protokolil uygulanmadi ve alt gene iyilesme basliklar takilarak bitirildi. Ust cenede
greftleme yapildigi igin her iki cenede de immediat yikleme yapilmadi.

Resim 3 Ramus bdlgesinden alinan otojen kemik grefti uygulamasi ile kanin dig
bélgesinde implant altyapisi hazirlandi ve doku gerilimsiz bir sekilde primer olarak suture
edildi.

Resim 4 Dordincl ay sonunda otojen kemik grefti yapilan bolge agilarak fiksasyon
vidalar sokuldi ve olusan yeni kemige implant uygulamasi yapildi. Greftin periferindeki
rezorbsiyona ragmen bukkolingual dogrultuda implantin tamamen kemik icinde kalmasi
saglandi.

Resim 5 Son implant yapildiktan 3 ay sonraki post-operatif panoramik réntgen
goriinttisti. Toplam 7 aylik bekleme periyodunun ardindan Ust genede iyilesme basliklari,
alt cenede multi-unit abutmentlar takilarak protetik asamaya gecildi. Ust genede metal-
seramik kdpruy, alt cenede ise akrilik all-on-four hibrit protez planlamasi yapildi. Protetik
asamada 6lcl alinirken her iki genede de agik kasik Olgl sistemi pattern rezin uygulamasi
ve polieter 6lgt maddesi kullanilarak él¢tiniin hatasiz bir sekilde laboratuvara iletilmesi
saglandi.

Klinik Vakalar

Resim 6 Multiunit abutmentlar tzerine agik kasik 6l¢t postlarinin takimasi ve dlgt
postlarinin pattern rezin ile birbirlerine sabitienmesi. Pattern rezin, implant arasi
bélgelerden kesildikten sonra tekrar birlestirilerek pattern rezindeki blztlmeye bagl
sorunlarin elimine edilmesi amaglandi.

Resim 7 All-on-four sistemi icin protezin icinde kalacak olan barin pasif adaptasyonu
agizda prova edildi. Barin distal cantilever uzunluklarinin 10 mm’yi gegmemesi igin
laboratuvar bilgilendirildi.

Resim 8 All-on-four protezinin agizda uygulanmasi. Protetik vidalar ve agili multiunit
abutmentlar 15 N/cm2, diiz multiunit abutmentlar 25 N/cm2 tork kuvveti ile sikistinidi. Protez
vida delikleri teflon bant ve kompozit dolgu ile kapatildi.

Resim 11 Hastanin 1 yil sonraki kontrol seansinda ¢ekilen panoramik rontgen
goruintistinde kemik kaybi gozlenmedi.

Dr. Dt. Kerem Turgut Atasoy
Agiz, Dis ve Cene Cerrahisi Uzmani

Referanslar
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Scan post ve Uzerine yerlesen

Dlj |ta| Yontemle scan body’nin bu asamada rehber
cizgilerinin ayni hizada olmasina

Vida Tutuculu Kuron dikkat edildi (Resim 5).

Dijital dlgliyu takiben yapilacak
restorasyonun tasarimi Dentsply-
Sirona inLab yazilimi kullanilarak
tamamlandi (Resim 6, 7).

45 Yasinda erkek hasta 36 numarall dis eksikligi icin klinigimize basvurdu. Yapilan klinik ve radyografik muayene
sonucu implant tedavisine karar verildi ve hastanin eksik dis bolgesine 4.7mm ¢apinda Mode Rapid implant

Resim 6

yerlestirildi.

Tamamlanan tasarimda yazilim vida
Osseointegrasyonu takiben 3 ay sonra protetik tedavisinde, dijital yéntemlerle vidali bir kron yapilmasina karar giris yolunu otomatik olarak tasarima
verildi (Resim 1,2). aktardi ve kazimaya hazir hale getirdi

(Resim 8).
Mode scan post ve scan body 6lcU icin agiza yerlestirildi (Resim 3) ve Sirona Cerec AC Omnicam agdiz ici kamerasi Kron IPS e.max CAD lityum disilikat

ile dijital Glclsy alindi (Resim 4) . blok kullanilarak Sirona CEREC MC
XL kazima cihazinda iglendi (Resim 9).

islenmis ve cilasi yapilmis kron Ivoclar Resim 8

Multilink Hybrid Abutment rezin
siman kullanilarak ti-base abutmenta
laboratuar ortaminda simante edildi.

Artik siman temizlendi ve siman araligi
bolgesi cilalanarak purtzsiz bir gegis
olmasi saglandi (Resim 10,11).

Bitmis kron tek parca halinde hasta -
agzina yerlestirildi ve abutment vidasi Resim 9 Resim 10
25N/cm2 tork degeri ile sikistirildl
(Resim 12).

Agiz igerisine agllan vida boslugu
teflon bant ile doldurulup Uzeri
kompozit dolgu malzemesi ile
kapatildi (Resim 13).

Sentrik ve eksentrik hareketlerde
okllizyonu tekrar kontrol edildikten
sonra protez hastaya teslim edildi
(Resim 14, 15).

Resim 11 Resim 12

Son yillarda Ulkemizde ve dinyada

dis hekimliginde dijital ydntemlerin
kullanimi belirgin diizeyde artmistir.
Mevcut teknoloji ile ayni giin igerisinde
hastadan dijital 6lgu alip bilgisayar Resim 13 Resim 14
destekli tasarim/bilgisayar destekli
Uretim kullanarak restorasyonlar
teslim edilebilmektedir. Gerek agiz

ici kamera ile 8lcu alinarak, gerekse
geleneksel yontemlerle 8lcu alinip

al¢i modelin taranmasiyla dijital

is akisi saglanabilmektedir. Bu
yéntemler sayesinde hem zamandan
kazanilimakta hem de daha net

Olgtler aimak, daha uyumlu protezler
Uretebilmek mUmkuin olmaktadir. Bu
olgu sunumunda implant Gzeri bir Gye
vida tutuculu kronun dijital yéntemlerle
Uretimi anlatiimaktadir.

Resim 3 Resim 4 Resim 15
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All-on-four implant sistemi; Atrofik maksilla

ve mandibulada ileri dizey kemik greftleme
islemlerindeki hasta morbiditesi, tedavi maliyetleri
ve bu tedavilerin olasi komplikasyonlarindan
kacinmak amaciyla Uretilmis bir tedavi
protokoltddr. (1)

lleri Diizey Periodontal
Yikim Bulunan Hastanin - —
All-On-4 Konsepti ile Sabit - - » ' "TRLE &
ProteZIGrln UyQUIanmaS| & % ';‘ ;‘ Sistem, tam digsizlikte dort implant ile maksilla
¥ e ve mandibulada ¢enelerin 6n bdlgelerinden
destek alinarak posterior dislere uzanabilen sabit
bir protezin immediat olarak yiklenebilmesine
imkan tanir. Ondeki iki implant aksiyal olarak
yerlestirilirken, arkadaki iki implant 17 ile 45°
Resim 6 Olciiler alinirken élgii postlari pattern rezin ile sabitlenerek arasinda degisen agllarla distale agilandirildig,
protezin pasif uyumu hedeflendi. bu sayede cantilever uzunlugu azaltilarak
neticesinde 6 milimetre ve Uzeri inflame periodontal toplamda tek ¢cenede 12 disin yerlestirilebildigi ve
cepler teshis edildi. Hastada yogun sigara kullanimi boylece ¢igneme etkinliginin arttirldigi bir protez
(guinde 1,5 paket), oral hijyene yonelik motivasyon uygulanmis olur. (2,3)
eksikligi ve mevcut periodontal hastaliga bagl
siddetli kemik kayiplarn gézlendi. Bu dogrultuda her
iki cenede de dislerin gekimi ve All-on-four implant
protokoll ile immediat ylkleme planlandi. Vakada
protezin bitim sininnin dudak altinda konumlanmasi
ihtiyaci olmadigi icin kemik rediksiyonu yapilmadi.
Alt ve Ust cenede immediat sabit gegici protezler
ile yUkleme yapildi ve 3 aylik bir iyilesme surecinin
gr_dlndan clelm prOteZIer UyQU|andl' HaStanlvn her Resim 2-3 Her iki cenesine de ¢ekimlerle es zamanli all-on-4 implant
iki cenede de porselen restorasyonlari oldugu igin protokoll uygulanan hastamizin multiunit iyilesme basliklari takili
tedavi sonucunda gece plaklari ile diglerin bruksizme gérntdist
bagl fraktirlerinin dnlenmesi amaclandi. Tedavi
sonucunda hasta sigarayi birakti ve oral hijyen
motivasyonunu geri kazandi.

4
o O

Hastanin Hikayesi

Yaygin agresif periodontitis ve yetersiz Oral hijyene
sahip 46 yasindaki kadin hastanin panoramik
réntgen degerlendiriimesi ve agiz ici muayenesi

Bu tedavi protokold, literatirde kisa ve orta
doénem yiksek basari oranlarina sahip olmasi

ve hastalar agisindan hizli ve etkin bir ¢6zim
sunabilmesi gibi nedenlerle ginimuzde kullanimi
giderek yayginlasan bir yontemdir. (4)

Resim 7 OklUzal vidall dokiim altyapi provasinda pasif uyum, her vida icin tek tek
kontrol edildi.

All-On-Four Sisteminde Cerrahi Uygulamada
Dikkat Edilmesi Gerekenler

Kemik kalitesi diisUk hastalarda burun tabani,
sinUs lateral duvari gibi noktalardan kortikal destek
alabilmek icin mimkin olan en uzun implantlar
kullaniimalidir.

Resim 8-9 Okluzal vidall protezlerin diseti uyumlar ve temizlenebilirlikleri Dr. Dt. Kerem Turgut Atasoy

implantlarda 35Ncm primer stabilite hedeflenmelidir. kontrol edildikten sonra agza uygulandi. AQIZ, DI§ Ve Qene Cerrahisi Uzmani

Bu tork degerlerine ulasilamadiysa immediat

N Resim 4 Cad-cam immediat gegiciler
yuUklemeden kaginilmalidir.

Dissiz maksillada kaninler arasi bdlgede en az 5mm

genislik ve 10mm uzunlukta kemik bulunmalidir. Referanslar

Dissiz mandibulada mental foramenler arasi en az

L . 1. Malo P, Rangert B, Dvarsater L. Immediate function of
5mm genislik ve 8 mm kemik bulunmalidir. 9

Branemark implants in the esthetic zone: a retrospective clinical
study with 6 months to 4 years of follow-up. Clin Implant Dent
Relat Res. 2000;2:138-46.

2. Malo P, Rangert B, Nobre M. “All-on-Four” immediate-
function concept with Branemark System implants for
completely edentulous mandibles: a retrospective clinical study.
Clin Implant Dent Relat Res. 2003;5:2-9.

3. Malo P, Friberg B, Polizzi G, Gualini F, Vighagen T, Rangert
B. Immediate and early function of Branemark System implants
placed in the esthetic zone: a 1-year prospective clinical

e i R vieE el e | multicenter study. Clin Implant Dent Relat Res. 2003;5:37-46
osterioraaki agill implantiann vida dejikiert, 1. Patzelt SB, Bahat O, Reynolds MA, Strub JR. The all-on-four

Molar, 2. Premolar veya 1. Premolarin oklizalinden : . treatment concept: a systematic review. Clin Implant Dent Relat
cikmalidir. Resim 5 Multiunit agik kasik ol¢t postlari ile 3. ayda daimi 8l¢t alindi. Resim 10 Postop kontrol radyografisi Res. 2014;16:836-55.

Cekimler yapildiysa soketlerde residliel lezyonlar
birakilmamall, iyi kiretaj yapiimalidir.

Cantilever miktarini minimize edebilmek amaciyla 45
derece aglya kadar distal implantlar agilandinimalidr.

Once distal implantlar yerlestiriimeli, sonra anterior
implantlar yerlestirilmelidir.
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Konjenital Premolar
Eksikliginde,implant
Yerlesimi ile Ayni Anda
Yonlendirilmis Kemik
Rejenerasyonu:

Olgu Sunumu

4 Yilhik Vaka Takibi
Olgu Hikayesi:

42 yasinda sistemik rahatsizligi olmayan
hastanin, dis eksikliginin gideriimesi amaciyla
tedavisine baslandi. Ginde 5-10 adet sigara
kullanan hastaya baslangi¢ periodontal tedavi
uygulandiktan sonra implant rehabilitasyonuna
baslandi. Klinik ve dental volumetrik tomografi
yardimiyla yapilan muayenede implant
yerlesimi, ayni anda da allojen ve otojen greft ile

yonlendiriimis kemik rejenerasyonuna karar verildi.

(Resim 1,2)

Midkrestal ve vertikal insizyonlar ile flep
elevasyonu yapildi.(Resim 3,4) Implant yuvasi
acllimaya baglandi ve bu sirada vesitibul kemikte
beklenen fenestrasyon gerceklesti. 3.3mm
¢apinda, 13mm boyunda bir implant 35Ncm
tork ile yerlestirildi ve vestibul kemikte yaklasik
3mm ¢apinda bir fenestrasyon olustu. (Resim 4)
Bu fenestrasyon allojen ve otojen greft karigimi
ile ogmente edildi. Bu karisimin Uzerine kollajen
membran ortlllp, pinlerle sabitlendi.(Resim 5)
Basit dikisler ile flep yerine dikildi. (Resim 6) Kisa
dénemde herhangi bir komplikasyon gelismedi ve
10 guin sonra dikigler alind.

3 ay kadar osseointegrasyon sureci beklendi.
Sorunsuz gegen slre¢ sonunda iyilesme bagligi
takildi. (Resim 7) Sonrasinda simante metal
porselen kuron hastaya teslim edildi. (Resim 8)
Kontrol radyografisinde abutment kuron iligkisinin
saglikl oldugu ve krestal kemikte herhangi bir
rezorbsiyon olusmadidi gézlendi. (Resim 9)

13|
2,28 (e

Resim 1 DVT ile radyografi inceleme.
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Resim 2 Pre-Op ilinii muayene.

Resim 5 Yonlendirilmis iemii rejenerasyonu uygulanmasi.

Resim 6 Flebin yerine diiilmesi.

Resim 8 Protezin hastaya teslimi.

Resim 9 Protez bitminde 4 yillik kontrol radyografisi.

Tartisma:

Yonlendirilmis kemik rejenerasyonu oldukca iyi
dokimante edilmis ve kendi sinirlari icerisinde
6ngdrulebilir sonuglar olan bariyen membran
kullanildig ve kullanilimadigi, kemik yerine gegen
malzemelerin de kullanildigi ogmentasyon tipidir
(1). Yonlendirilmis kemik rejenerasyonunda basarili
olabilmek icin 4 faktér saglanmalidir: epitel ve bag
dokusu goglnl engellemek, yer tutucu gdrevi
gbren bir materyal kullanmak, fibrin pihtisinin
stabilizasyonu ve primer yara kapanmasidir (2).
Vakada literatlire uygun olarak bu 4 prensibin
saglanmasi icin ¢alisiimistir.

Kemik rejenerasyonu icin 3 farkli mekanizma

rol oynar: osteogenez, osteoinduksiyon ve
osteokonduksiyon. Bir¢cok greft materyalinin bu Ug
6zelligi degisik oranlarda sundugu bilinmektedir.
Otojen greftler osteogenez, osteoindliksiyon

ve osteokondtksiyon 6zelliklerin 3Une birden
sahipken, allogreft ve xenogreftler osteoindiiksiyon
ve osteokondUksiyon, alloplastik materyaller ise
osteokondUksulyon yeteneklerine sahiptir. Vakada
otojen greftin ttm 3 6zelliginden yararlanilirken,
allojenik greftin osteokonduksiyon 6zelliginden
faydalanilmigtir.

Dogru bir yénlendiriimis kemik rejenerasyonu

icin bariyer membran kullanimistir. Bunun icin

de kollajen esasli bir materyal tercih edilmigtir.
implang cevresindeki ogmentasyonlarda membran
kullaniimasi literattrde iyi tanimlanmis ve kollajen
membranin da rezorbe olmayan membranlara karsi
uygulama kolayligi acisinda da avantaji oldugu
bildirilmistir (3). Ayrica kollajen membranin da
sabitlenmesinin faydasi olabilecegi belirtimistir (3).

Dr. Volkan Arici
Oral Implantolog

Referanslar
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3- Owens KW, Yukna RA. Collagen membrane resorption in
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Otojen Kemik Uygulamalari - 1

[

Resim 1 Sol alt 6 numara Resim 2 Agiz ici gortintuist Resim 3 Dis ¢ekim sonrasi agiz ici Resim 4 Dusuk devir (150) ile

panoramik goriintl ve gorintusu serumsuz hazirlanan implant yatag

bifurkasyon defekti sirasinda toplanan frezin Uzerinde
otojen kemik

Resim 5 Immediat yerlestirilen Resim 6 Frezleme sirasinda

Mode Rapid implant toplanan otojen kemik

Resim 7 Cekim soketi ile implant

arasina toplanan otojen kemigin

yerlestirilmesi

immediat implantasyon dis hekimliginde gelecegi olarak én gérilen bir ydntemdir. Fakat her ydntem gibi bu
yénteminde sakincalari bulunmaktadir. Enfeksiyonun varligi, primer stabilizayonun zorlugu ve ¢ekim soketi ile
implant arasindaki boslugun doldurulmasi en énemli problemler olarak gértlimektedir. Otojen kemik kullanimi
tim bu sorunlarin ¢6ztminde en dngdrulebilir tedavi olarak karsimiza ¢gikmaktadir. Bu vakada ¢gekimden sonra
ensizyon yapillmadan gekilen 36 numarall disin gekim soketine serum kullanmadan disuk devirle implant soketin
hazirlanmasi. Yerlestirilen implanttan sonra soketin otojen kemik ile doldurulmasi gerekmektedir.

Otojen Kemik Uygulamalan - 2

'- '\Iilrl-l
Resim 1 Sag alt gene ince Resim 2 Flep kaldirnldiktan
kemik kreti sonraki kemik gortntusu

Resim 3 Trefan frezle kemik yatagi
hazirlanmasi ve ¢ikarilan kemik havucu

hl.:

implant yerlestirilmesinde
implant gevresinde olusan kiguk
defeklerin kemik ucu kapatiimasi
gunumuzde blok kemiklere gbre
manipulasyon kolaylidi ve basari
sonuglari nedenleri ile tercih
edilen bir yontemdir. Bu vakada
46 numarall bolgede yerlestirilen
implantin vestibulindeki defekt
kemik havucu mikro vidalar ve
parcall kemik ile kapatiimistir.

Resim 4 implantlarin yerlestirimesi
ve 46 bolgesindeki implantik
vestibulindeki aciklik

Resim 5 Acikligin iki mikro
vida, kemik havucu ve pargall
kemikli kapatiimasi

MIA SCIENCE

Resim 1 Blok kemik Resim 2 Okluzal perfarasyonlar Resim 3 Blok kemigin
¢ikarilirken microsaw ile ayriimasi
kesilerin yapiimasi

Resim 4 Cikarilan blok kemik Resim 5 Flep kaldiridiktan sonra defekt

Resim 6 Defekt bolgesi ile otojen
bélgesinin goruntisu U

blogunun uyumunun kontrold

Resim 7 Mikro vidalar ile blogun Resim 8 Sabitlenmis blok ile kemik Resim 9 Sabitlenmis blogun vestibdl
sabitlenmesi arasindaki mesafe goruntusu

Otojen Kemik Uygulamalan - 3

BUyUk kemik defektlerinin tedavisinde biyolojik yaklagimla kemik
augmentasyonu en 6ngorulebilir tedavidir. Bu vakada retromalar
bdlgeden alinan kemik blogu inceltilerek kemik defekti olan
bdlgeye arada mesafe birakilarak mikro vidalar ile sabitlenmis ve
aradaki bosuk parcall otojen kemik ile doldurulmustur.
(Operasyon: Dr. Ugur Meric, Dr. Ulkem Cural)

Resim 10 Parcall kemiklerin yerlestiriimis
hali

MIA SCIENCE
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Dr. Ulkem Cural

ORAL MAXILLOFACIAL SURGERY DDS, PHD

Otojen Kemik Uygulamalan - 4

22 years old male patient referred to our clinic with fossa canine abscess. After clinic and radiographic
examination cystic lesion detected at the right incisor area. Cyst enucleated immediately but unfortunately the
related teeth had to be extracted. The pathologic investigation resulted as radicular cyst. After healing prosthetic
rehabilitation discussed. The decision was implant supported fixed prosthesis. but the residual bone was
insufficient. The vestibular bone Wall was vanished and there was a dehiscence defect at the palatal Wall. 3D
bone augmentation with mandibular ramus bone block graft was planned. 4 months after fist surgery implants
were placed. Waited for 3 months for osteointegration and final prosthesis applied.

Photo 1: Bone defect after Photo 2: Harvesting bone block from Photo3 : Augmented defect
cyst enucleation ramus of mandibula area

Photo 4: Radiography of implants Photo 5: Final intra oral view

with prosthetic rehabilitation
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Dr. Ugur Mercan

ORAL AND MAXILOFACIAL SURGEON

PRF Uygulamalan

60 years old male patient was referred to our oral and maxillofacial surgery department about complaining of
dental infection in the left posterior region of the maxilla. He was a diabetic patient and his HbA1c level was 11.2
(mmol/mol). Patient was consulted to endocrinology department after the endocrinology treatment HoA1c level
were increased and infected teeth were extracted under the prophylaxis antibiotics protocol.After 3 months the
patient’s HbA1c level was decreased to the 7.1 (mmol/mol) and the implant treatment was decided. We planned
to place implant with sinus lift at the same surgery. A-PRF and I[-PRF were applied to sinuslift according to the
Choukroun protocol. 2 MODE implants (3.7x11.5, 4.7x8mm) were placed to the maxillar left molar area. 6 month
later implant crown was placed by prosthodontist. After 2 years followed up, a periapical radiograph was taken

to check bone level of implant. According to the clinical and radiographic examination results, there was no bone
resorption around MODE dental implants

Figure 1. intraoral view of Figure 2. Lateral view of teeth Figure 3. Intraoral occlusal Figure4. Panoramic view of pre
pre surgery absence in posterior maxilla. view. surgery

Figure5. Opened bone Figure 6. Preparation of Figure 7. Placed 2 Mode Figure8. |-PRF was applied
window for sinus lift. implant site. dental implants. to the bone greft

Figure 9. Placed Mode Figure 10. A-PRF and |I-PRF Figure 11. Panoramic view Figure 12. Periapical

dental implants. were applied to sinuslift area. of post surgery. radiograph view of 2 years

followed up.

MIA SCIENCE

209



210

Klinik Vakalar

Hibrit Protez Uygulamalan

Yaygin agresif periodontitis ve dental anomali problemlerine sahip 36 yasindaki kadin hastanin x-ray incelemesi
ve agiz ici muayene sonrasl 7mm derinlige sahip enflamasyonlu periodontal cepler teshis edildi. Diger yandan
alt ve Ust ¢enelerde ileri derecede kemik kaybi ile birlikte artmis dikey boyut 6lculdu. Hastanin ilerlemis agresif
periodontal hastaliginin digler etrafinda sebep oldugu kemik kaybi ve protetik endikasyonlar dtstinulerek tim
mevcut dislerin gekimine karar verildi. Cekimlerden implantasyon asamasina kadar gegen 3 aylik slrecte
hastaya alt-Ust total protez kullandirildi. Bu vaka i¢in alt ve Ust geneye toplam sekiz adet implant yerlestirilerek
osteointegrasyon suresinin tamamlanmasi beklendi. Finalde hastanin artmis vertikal yiksekligi, yumusak doku
destek ihtiyaci ve Class lll tip kapanigina en iyi cevap verecek restorasyonun implant destekli Hibrit protez
olduguna karar verildi. Hibrit protezlerin yapim asamalarinda en dikkat ¢ekici bélum detayl 6lgt asamasi ve
abutmentlar ile Hibrit protez arasindaki pasif uyumdur.

Klinik Vakalar

Resim 9 Laboratuvarda Dis teknisyeni metal alt
yap! hazirligi igin plastik analoglar kullandi.

Resim 10 Metal alt yapi ve kapanis kaideleri

=4

Resim 4 4 adet multi base abutment alt ceneye en iyi paralel aci
tespit edildikten sonra 35 Newton kuvvet ile torklandi.

Resim 5 Birinci asama 6l¢u igin agik 6lct parcalar Resim 6 Pattern Rezin Akril ile laboratuvarda agik élgl parcalar

arasinda anahtar hazirlandi. Bu anahtar kesilerek 4 esit parcaya ayrildi.

Resim 7 Akril rezinden yapilan pargalar tek tek abutmentlar
Uzerine vidalandi.Ve kesik kenarlar akiskan rezin materyal ile
sabitlendi.. Bu sekilde, 6lcu bilesenlerinin pasif baglantida
olduguna emin olundu.

Resim 8 ikinci asama 6l¢u safhasi
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Resim 11 Metal alt yapi ile multi unit abutmentlar
arasindaki pasif uyumun kontroll

9
'\'u:l‘ E

Resim 14 Hibrit protezin abutmentlar tzerine torklanarak
sabitlenmesi

Resim 13 Alt tst hibrit protezler

Resim 15 implantlar
yUklendikten 3 yil sonra ici gorunumu

Resim 16 Hibrit protezin agiz Resim 17 Final gdrlntUsu

Hibrit protezler, dinamik okllzal yuklerin yikici etkisini azaltmasi ve implantlara gelen kuvvetlerin tek bir blok olarak
karsilama avantajlari ile 6n plana gikmaktadir. Hibrit protezlerin diistik maliyetli Gretim kolayligi diger tercih nedeni
kabul edilebilir. Dikey boyut mesafesinin fazla oldugu, dudaklar ve yumusak dokular igin iyi bir destek intiyacinin
karsllanmasi yoniinden dusunuldtgunde Hibrit protezler tim bu isteklere tam karsilik verir. Hibrit protezler tim
avantajlarina ragmen kullanilmaya baslandigi ilk gtinlerde gegici olarak konusma problemlerine neden olabilir.Bu
tip protezleri kullanan hastalarin ¢ok iyi agiz bakimina ve dizenli kontrollere ihtiyaci vardir. Etkin agiz bakimi icin
hastalara agiz duslarinin tavsiye edilmesi oldukga faydall olacaktir.
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6.8
Baslangic Panaromik Radyografi.

Basglangic Panaromik Radyografi.

Dis ¢cekimlerinin sonrasinda ayni seans ¢ift tarafli
acik sinus lifting ve implant uygulamalari yapilmis.

24-26-35-36 implant uygulamas|.35 dis gekimi
ve immediat implantasyon, 36 acik sinus lifting ve
ogmentasyon uygulanmis.

Yaklasik 3 yil sonraki kontrol radyografisi. Herhangi bir
kemik kaybi veya komplikasyon izlenmiyor.

Sinus Lifting
Uygulamalan - 1

Hasta Bilgisi: 55 yasinda, kadin hasta, Sistemik
Hastalik yok. Sigara, Alkol kullanmiyor.

Dental Hikayesi: Maksilla sag posterior bolgede
siddetli agri ve diglerinde sallanma sikayeti ile
basvurdu. Hastanin tim diglerinin ¢ekimi, sag
ve sol sinds maksillaya acik sinds lifting ve
ogmentasyonla beraber immediat 6 adet Mode
implant uygulamasi, mandibulada dis ¢cekimlerini
takiben anterior bdlgeye 3 adet immediat Mode
implant uygulamasi yapilmigstir.
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2 yil sonraki kontrol radyografisi. Herhangi bir kemik
kaybi veya komplikasyon izlenmiyor.

Sinus Lifting
Uygulamalari - 2

Hasta Bilgisi: 65 yasinda, Erkek hasta, Sistemik
Hastalik yok. Sigara, Alkol kullanmiyor.

Dental Hikayesi: Mandibula sol posterior bdlgede
sislik ve agri sikayeti ile bagvuran hastaya 35 nolu
disin ¢cekimi, immediat implantasyon ve 36 no’ya
yapilacak implant ile kbprt uygulandi. Maksilla sol
tarafta acik sinUs lifting, ogmentasyon ve ayni anda
implant uygulamasini takiben 24-26 arasi kdpru
uygulamasi yapildi.

Sinus Lifting
Uygulamalan - 3

Hasta Bilgisi: 57 yasinda yetersiz
Interokluzal mesafe nedeniyle
hareketli protez kullanamayan
bayan hasta. Endikasyon:
Posterior bdlgede agiri rezorbsiyon
ve dis eksikligi olan hasta Co6zim:
Otojen ve Allojen kemik grefti
kullanilarak Bilateral Agik SinUs
tabani elevasyonu. Bilateral

vidali implant Ustl sabit protetik
rehabilitasyon. Toplam tedavi
sUresi: 12 ay

Maksiller SinUste ¢ift tarafli gok sayida septanin izlendigi ve asir kemik rezorbsiyonu izlenen
hastanin operasyon dncesi radyografik gérintlsi. Konik Isinli Bilgisayarli Tomografi (KIBT)'de
cift tarafll maksiller sinlis septalari, asin kemik rezorbsiyonu ve Sinus Membraninda kalinlasmalar
gorultyor.

Otojen ve Allojenik Kemik Grefti kullanilarak Bilateral Lateral Yaklagimli Sintis Tabani YUkseltilmesi
sonrasi radyografik gériintli. Augmentasyon sonrasi implant planlamasi KIBT ile yapildi.

Implant yerlestirimesinden 4 ay
sonraki radyografik goriintl

Implant Gstl Sabit Protetik Rehabilitasyon sonrasi 4. Yildaki Klinik Gortntt

Ust cenedeki dislerde ileri derecede atrizyon olan ve cene kemiklerinde orta derecede
kemik rezorbsiyonu hastanin klinik gértnttsu.

Operasyon 6ncesi alt cene ve Ust cenede
orta derecede kemik kaybinin gértldtgu
Panoromik Radyografi

BT

Protetik Tedavi sonrasi Klinik Gorintt

Alveol Plastigi sirasinda toplanan Otojen

Implant yerlestirilmesinden 2 yil sonraki
Kemik Grefti Radyografik Gortntlsu

Sinus Lifting Uygulamalan - 4

Hasta Bilgisi: 58 yasinda erkek hasta, sistemik bir rahatsizigi yok. Hareketli protezler ile istedigi fonksiyon ve estetik
kaliteye ulasamama sikayeti mevcut. Endikasyon: Alt total ust parsiyel Dis Eksikligi. Cozim: Ust sag premolar disler
ve 2. Molar digin ¢cekimi. Ayni seansta otojen kemik kullanilarak gift tarafli maksiller sinUs tabani yukseltiimesi ve
immediate implantlarin yerlestiriimesi. Ust anterior dislerin kanal tedavisi ardindan sabit protetik veneer kaplanmasi ve
diger bolgelerin implant Ustu sabit protetik tedavisi. Toplam tedavi stresi: 6 ay
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Tam Digsizligin Dental
Implant Tedavisi

ve Sinus Lifting

ile Sabit Protetik
Rehabilitasyonu

Mandibulada implant tedavisi ile sabit protetik
restorasyon planlamasinda, kemik yapisi kompakt
oldugu icin 6 adet implant cogunlukla yeterli
olmaktayken maksillanin spongioz kemik yapisi
g6z dnline alindiginda, implant planlamasinda
mandibulaya gére daha farkli planlama ve

implant konumlandirimasini gerektirebilmektedir.
Maksillada implant tedavisi ile sabit bir protez
uygulamak icin yapilacak implant sayisinda
maksiller ark bicimi dnemli rol oynamaktadir. (1,2)

Ovoid Tam Dissiz Maksilla:

Bu tdr ark icin 6nerilen implant sayisi minimum
yedi olmalidir. implantlarin konumlari igin énerilen
bdlgeler bir adet santral veya lateral dis bolgesi,
bilateral kanin bolgeleri, bilateral ikinci premolar
bdlgeleri, bilateral birinci molarin distal yarisi
olmalidrr. Yerlestirilen implantlar Gzerine yapilacak
protez bir ark olarak islev gérecek sekilde splinte
edilmelidir. Ovoid maksilla durumunda yedi
implant planlamasinda agir oklizal stres belirtileri
varsa ek olarak bir anterior implant ve bilateral
olarak ikinci molar bélgesine antero posterior
mesafeyi artirmak i¢in implant yerlestiriimesi
yapllabilir. (3)

Kare Tam Dissiz Maksilla:

Bdyle dental arka sahip hastalar igin en

az implant sayisi alti oimalidir. implantlarin
uygulanacagi bolge ise bilateral kanin, bilateral
ikinci premolar ve bilateral birinci molar olmalidir.

Anteriora Dogru Daralan Tam Dissiz Maksilla
Maksillada dental ark uca dogru inceliyorsa
implant sayisi minimum sekiz olmalidir. Sekiz
implant uygulamasinda genellikle ek implantlar
premaksillada lateral veya santral digler bolgesine
yerlestirilir.

Maksillada kullanilacak implant sayisi maksillanin
anatomik sekline ve kemik yogunluguna bagldir.
Gelecek kuvvet faktorleri orta ya da yuksek
olmakla birlikte zayif kemik yapisi varsa ytizey

Resim 4 Pre-operatif panoramik réntgen gérinttstinde kemik destegini
kaybetmis disler gértlmekte

Klinik Vakalar

Resim 6 Abutmentlarin simantasyon éncesi agiz ici gérinttist. Ug aylik
osseointegrasyon streci boyunca herhangi bir gecici protez kullandiriimadi
ve (g ay sonunda protetik asamalara gegildi.

Resim 7 Hastanin disler oimaksizin ve dislerin takildigi haliyle dentin prova

asamasindaki ekstra oral goriintUsu. Orta hat, yiksek olmayan gilme hatti
gibi parametreler prova asamasinda teyit edildi.

Olgu sunumu

40 yasinda herhangi bir sistemik problemi
bulunmayan kadin hasta, sabit protez ve implant
uygulamasi talebiyle klinigimize basvurdu.
Anamnezinde yogun sigara kullanimi (gtinde 2 paket)
bulunan hastanin agiz ici muayenesinde kronik
periodontitise bagl yatay ve dikey yonde kemik
kayiplar ,enfekte periodontal cepler, diglerde siddetli
mobilite gbzlendi. Yetersiz oral hijyen nedeniyle
mevcut dislerin ¢ekimine, hastanin oral hijyen
konusunda motivasyonunu takiben implant destekli
sabit protez uygulanmasina karar verildi.

Resim 9 Hastanin 1 yillik takip panoramik réntgen gérinttstinde
herhangi bir kemik kaybi gérilmedi. Hastanin oral hilyen motivasyonu
Ust duzey bir sekilde tutularak yillik takiplerle devam edilmesi
kararlastirildi.

MSc. Dt. Gékhan Tunalgil
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Resim 5 Dis ¢ekimleri ile immediat implantasyonun ayni seansta uygulandigi
hastada Ust genede ovoid formlu ark tipi nedeniyle 7 adet implant ve sag acik
sinUs liting, alt cenede ise kortikal kemikten alinan primer stabilite nedeniyle
6 adet implant uygulanmasina karar verildi.

Resim 8 Simantasyon sonrasi goriniim
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Tum YoOnleriyle
Immediat
Implantasyon ve
Immediat Yukleme

Dis kaybi oldukga yaygin ve ¢esitlilik arzeden bir
durumdur ve bu sorunun ¢6ézimu igin daha farkli
alternatiflere ihtiyag duyulmaktadir. Global olarak
saglik sistemleri Uzerinde ciddi yuk olusturmakla
ve Ongorulebilir gelecekte de sorunun bu sekilde
devam edecegdi dusunulmektedir.

Tarihsel gelisim icerisinde bakildiginda kemik
metabolizmasi degismemesine ragmen dental
implantlarin ytklemeye gecilmesi icin dnerilen
bekleme stiresi, implantlarin neler yapabildiklerine
dair bakis agisi ve teknolojik ilerlemelere

paralel olarak azalmaktadir. Immediat yUkleme,
konvansiyonel implant uygulamasi sonrasi digsiz
bekleme suresine ¢are olacak, kurallari degistiren
ve ¢Igir agan bir uygulama olarak gértlmektedir.

immediat implantasyon ve immediat yiikleme
prosedurinl asagida eksik dis sayisina gore
kategorize edilmis olgular Uzerinden inceleyelim.

Resim 2 islem 6ncesi anterior mandibula CBCT gérinimu (pic 2: Case 2
Preop. CBCT image of anterior mandibula)

Resim 3 dis gekimi sonras| oldukg¢a ince bir alveol kemigi mevcut (pic3: Case
1 After extractions very thin alveolar bone can be seen.

Resim 4 Kalin bir kemik diizlemi piezosurgery ile olusturuldu. ( pic4: Case 1
A thick bone plane formed with piezosurgery

Resim 1 Islem éncesi agiz ici gérinim (pic 1: Case 1 Preop.
intraoral photo)
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Resim 5 Implantlar yerlestirildi. (pic 5: Case 1 im-
plants are in place.)

Klinik Vakalar

Resim 6 ¢ Implant destekli immediat gegici protez (Pic 6 : Case 1Implant
retained immediate temporary denture)

Resim 8 islem éncesi OPG (pic 8: Case 1 Preop. OPG)

Resim 9 islem sonrasi OPG (pic 9: Case 1postop. OPG after surgery)

Olgu 1 Ozet:

Hasta: 68 yasinda erkek hasta klinigimize bisiklet
kazasl sonrasl ¢igneme sirasinda agri sikayeti ile
basvurmustu.

Zorluk: Travma sonrasi alt cenede bulunan

10 yillik eski protezi destekleyen dislerde Miller
sinif 3 lUksasyon gozlemlendi (Res.1). Posterior
mandibulada ciddi kemik kaybr mevcuttu.

Tedavi: CBCT incelemesi sonrasi posterior
mandibulada yetersiz kemik hacmi nedeniyle
¢ekim sonrasi All on Four tedavisine uygun
sekilde Immediat implantasyon ve Immediat
ylkleme planlandi (Res.2).

All on Four konsepti, implant uygulamasi ile sabit
ve tUm c¢eneyi kapsayan restorasyonlar yaparak
yUksek hasta memnuniyetini amagclayan, iyi
dizayn edilmis bir uygulamadir. Ozellikle pahali
ve uzun sure gerektiren greftleme prosedurlerinin
ekarte edilmesi ve immediat ylkleme kriterlerini
karsilayan hastalara ayni gin operasyon sonrasi
implantlardan destek alan sabit, akrilik, gegici
protezlerinin takilmasi hasta memnuniyetini
artirmaktadir.

Ozellikle cesitli yogunlukta kemik erimesinden
muzdarip hastalara implant uygulamak oldukca
sikintil olabilmektedir. Bunun yaninda ¢enenin
timuanu restore edecek yeterli sayida implant
uygulamak, birgok hasta icin maddi kulfet
paglaminda tedavinin uygulanamaz hale
gelmesine neden olmaktadir. All on Four sistemi
bu tUr hastalarda digsizlige ¢6zim bulma
noktasinda iyi bir tedavi se¢enegdi olabilmektedir.

Cekimler yapildi ve mukoperiostal flap kaldirildi
(Res.3). Anterior mandibulada bulunan ince
kemik kreti implantasyon icin daha uygun ve

duz bir kemik yUzeyi elde etmek amaciyla
piezocerrahi ile kesip ¢ikarildi (Res.4). Mode
Level Implantlar 35 N ve Uzeri tork degeri ile
yerlestirildi (Res.5). Posteriordaki implantlarin acil
yerlestiriimesi ile kemik implant temas alaninin
artirlarak az miktardaki kemik hacminde bile

iyi bir kemik destegi alinmasi saglandi. Bunun
yaninda implantlar agili yerlestirerek, bu vakada
N. Alveolaris inf. gibi hayati yapilarin olusabilecek
herhangi bir hasardan korunmasi ve sonucunda
final protezin 12 dise kadar uzanarak alveol

kreti boyunca ytk dagiiminin daha dengeli
gerceklesmesi saglandi (Res.6).

Mode Multiunit abutmentlar implantlara
sabitlendi(Res.7) ve Implantlardan elde edilen
yUksek tork deg@eri sayesinde operasyon 6ncesi
hazirlanan total protez hasta basinda implantlara
adapte edilerek hastanin ayni giin implant

ve yUkleme uygulamasinin avantajlarindan
faydalanmasi saglandi (Res.8 ve 9).

MIA SCIENCE

217



218

Klinik Vakalar

Olgu 2 Ozet:

immediat implantasyon ve immediat yiikleme bircok
farkll varyasyonda gergeklestirilebilir.

Hasta: Ust ¢cenede sallanan dislerinden ve
tutuculugu bozulan eski protezinden sikayetleri
olan 55 yasinda sistemik hastaligi olmayan
erkek hasta klinigimize sabit bir ¢c6zim arayisi ile
basvurdu(Res.1).

Zorluk: Yetersiz kemik kalinlidi ve diglerin etrafinda
dehisensler.

Tedavi: Panaromik incelemeyi takiben hastaya
cekim sonrasli immediat implantasyon ve immediat
yukleme planlandi(Res.2).

Cekimler yapildi ve Mode Rapid Implantlar 35 N
ve Uzeri tork degerleriyle yerlestirildi (Res.3). Daha
once hazirlanmis total protez hasta basinda adapte
edilerek Mode Multiiunit abutmentlar ile implantlara
sabitlendi(Res.4 ve 5).

Resim 1 islem éncesi goriinim (pic 10: case 2 Preop. View)
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Resim 3 islem sonrasi agiz i¢i gériiniim (pic 12: Case 2 postop.
intraoral view)

Resim 4 Acik kasik 6lgU yontemi sonrasi islem éncesi hazirlatilan total

protez implantlara adapte ediliyor. (pic 13: Case 2. After open tray
impression provisional denture adapted to implants)

Resim 5 islem sonrasi OPG ( pic 14: Case 2. post op OPG)

Klinik Vakalar

Resim 1 islem 6ncesi OPG ( Pic15: Case 3 Preop. OPG )

Resim 3 Dis ¢ekimi sonrasi implant yerlestirimis ve greftlenmis.

(pic 17 : Case 3 . After extraction dental implant in place and socket grafted.)

Resim 4 Hasta basinda hazirlanan gegici vidall kuron implanta
sabitlenmis. (pic 18 : Case 3 .screw retained immediate provisional crown)

Olgu 3 Ozet:

Tek dis kaybi da immediat implantasyon ve
immediat ylkleme konseptinin temel calisma
alanlarindan biridir.

Hasta: 32 yasindaki bayan hasta klinigimize 24
nolu disinde dikey kirik ve estetik kaygilarina
uygun bir ¢6zUm arayisi ile bagvurdu. Panaromik
goriintlleme sonrasi hastaya ¢ekim sonrasi
immediat implantasyon ve immediat ylUkleme
planlandi(Res.1).

Zorluk: Sinirl kemik yuksekligi, oval formda ¢ekim
soketi ve dustk kemik yogunlugu.

Tedavi: Flep kaldirmadan konservatif bir dis
cekimi yapilarak diseti bUtdnlugt korundu(Res.2).
Osteotomi sonrasi 3.7-13 mm Mode Rapid
implant 35 N ve Uzeri tork degeri ile cekim
soketine yerlestirildi)Res.3). Akiskan kompozit ile
hasta basinda gegici bir kuron hazirlanarak hem
cikis profilinin korunmasi hem de greftlenen alanin
izole edilmesi saglandi(Res.4 ve 5).

Sonugc:

Dental implant tedavisi stresince hastalarin
fonksiyon ve estetiginin devaminin saglanmasi
uygun vakalarda immediat implantasyon ve
immediat yUkleme yapilarak gergeklestirilebilir.
immediat implantasyon ve immediat yiikleme
kriterlerine uyan hastalarda bu prosedur
uygulanarak pahall ve uzun zaman alan greftleme
prosedurlerine gerek kalmadan hastalara implant
destekli sabit restorasyonlar uygulanabilir. Mode
Implant Sistemleri 6zel dizayni, teknolojisi ve dis
hekimlerinin isini kolaylastiran genis protetik parga
gami sayesinde en zor vakalarda bile basaril ve
guvenilir gdzimler sunmaktadir.

Yrd. Dog. Dr.
M. Sabri Sencan

Agiz, Dis ve Gene Cerrahisi Uzmani

Resim 5 iglem sonrasi OPG
( pic 19: Case 3. post op OPG)
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imla Kurallan

1. Dergiye gdnderilecek yazilarda terminoloji ydniinden su noktalara dikkat edilmelidir: Tip ve dis hekimliginde
Turkgesi yerlesmis olanlar okundugu gibi, digerleri 6zgtin sekilde yazilmali ve birimlerin kisaltmalari Index
Medicus’a uygun olmalidir. Metin icinde kisaltilarak kullaniimak istenen terimler, metin iginde, ilk kullanildiklar
yerde kisaltilmig sekli ile birlikte agik olarak yazilmaldir.

2. Yaninda birim gdsterimeyen 10’dan kuguk sayilar yazi ile yazilmali, rakam ile yazilan sayilara yapilacak ilaveler
kesme isareti ile ayriimalidir. (U¢ hasta, hastalarin 28’i, 1 ml, 5 g... gibi)

Tablo, Sekil, Fotograf

1. Her tablo igin ayn bir sayfa diizenlenmeli, tablolara sira numarasi verilmeli, sira numarasindan sonra nokta (.)
kullaniimali, tabloyu kisaca aciklayan baglik, tablo Gzerinde ve gerekirse agiklamalar tablo altinda dipnot olarak
yazilmaldir.

2. Resim ve sekiller JPEG formatinda, 300 dpi ¢dzunurliikte kaydedilmeli ve online olarak génderilmelidir. Resim ve
sekiller metinde gegis sirasina gére numaralandiriimali, metin igerisinde yerleri belirtiimelidir. Gérsel dosyasinda,
Resim 1, Sekil 1, Tablo 1 gibi sirali olarak isimlendirilmeli ve kisa alt yazilari, makalenin sonunda ayri bir sayfada
verilmelidir.

Etik Sorumluluk

Etik kurallara uyumamasi halinde dogacak sorumluluk, makale yazarlarina aittir. Hastalardan Onam Formu
alindigi bildirilmeli, hastanin kimligini belirtecek bilgilere yer veriimemeli, fotograflar gdzler banth olarak
ulastinimaldir. Etik kurul onayi gerektiren arastirma makalelerinde etik kurul onayi alinmali ve bu durum makalede
bildiriimelidir.

Yayin Haklari

Makale yazarlar, makalelerinin baska bir yerde yayinlanmadigini veya degerlendirme strecinde olmadiklarini,
imzall bir metinle bildirmelidir. Yayina kabul edilen makalelerin yayin haklar, Miacademy ‘e devir edilmis olur.
Yazarlar bunu kabul ettiklerini yazili olarak bildirmelidir.

Cikar Catismasi Kurallan

Makalede cikar ¢atismasi olmadigi yazarlar tarafindan bildiriimelidir. Cikar catismasi olmasi durumunda, yayin
kuruluna danigilir.

Hatirlatma
ingilizce konu basligi konulmalidir.
Turkce ve ingilizce 6zet, en az 100, en ¢ok 150 kelime olmali, anahtar kelimeler unutulmamalidr.
Makale bagliklari, mimkin oldugunca kisa olarak belirlenmelidir, en fazla 8-10 kelime kullanilabilir.
Vaka sunumlari 3 sayfayl agsmamaldir.

Dijital gdnderim igin fotograflarin yiksek ¢ozinirlUkli olmasi, dosya boyutunun her bir fotograf igin en az 2MB
olmasi ve fotograflarin “Resim 1, Resim 2” seklinde isimlendirilerek kaydedilmesi gerekmektedir.

Teslim edilen her yazi igin, buttn yazarlarca imzalanmig bir bagvuru yazisi diizenlenmelidir.
Akademimize yazi teslim eden yazarlar, kurallari kabul etmis sayilir.

Sorumlu yazarin, adres, telefon ve e-posta adresi bilgileri makalede bildirilmelidir.
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