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Evaluation of color Stability of Different Restorative Materials Used in Pediatric
Dentistry

Farkli Restoratif Materyallerin Renk Stabilitesinin Degerlendirilmesi
irem iPEK®(ORCID-0000-0002-3542-7122), Blisra KARAAGAG ESKiBAGLAR®(ORCID-0000-0003-0775-9274)

%Firat University, Faculty of Dentistry, Department of Pediatric Dentistry, Elazig, Turkiye
%Firat Universitesi Dis Hekimligi Fakiiltesi Cocuk Dis Hekimligi AD, Elazig, Tiirkiye

ABSTRACT

Background: The aim of this study was to evaluate the color changes of
restorative materials (Filtek z550, EverX Posterior, Dyract XP, EQUIA Forte
Fill), which are frequently used in pediatric dentistry, after aging with
beverages (cola, cherry juice) that children and adolescents frequently
consume in their daily life.

Methods: Four different restorative materials; nanohybrid composite (Filtek
z550), glass fiber reinforced bulk fill composite (EverX Posterior), polyacid
modified composite resin (Dyract XP) and glass hybrid glass ionomer cement
(EQUIA Forte Fill) were used. A total of 120 samples were prepared for each
material using plexiglass molds with a thickness of 2 mm and a diameter of
10 mm. A total of 30 samples from each group were divided into 3 group
(n=10) to be immersed in cola, cherry juice and distilled water. After the
initial color measurements, the samples were stored in beverages for 7t and
14th days. Color change values (AE) were calculated after 7t and 14t days.

Results: When the AE values of materials were examined, it was observed
that EQUIA Forte Fill group had the highest color change and Filtek z550 group
had the lowest color change.

Conclusion: The glass hybrid GIC showed the most distinct color change in
all time periods and beverages. AE values in cola and cherry juice of all resin-
based restorative materials tested were less than or equal to 3.3. Therefore,
color changes were clinically acceptable as they were not visually
perceptible.

Keywords: Bulk-Fill Composite Resin, Color Stability, Glass Hybrid Glass
lonomer Cement

0z

Amag: Bu calismamin amaci ¢ocuk dis hekimliginde siklikla kullanilan
restoratif materyallerin (Filtek z550, EverX Posterior, Dyract XP, EQUIA
Forte Fill) yaslandinlan icecekler (kola, visne suyu) ile yaslandirildiktan

sonra renk degisimlerinin degerlendirilmesidir. cocuklar ve ergenler giinliik
yasamlarinda siklikla tiiketirler.

Gereg ve Yontemler: Dort farkli restoratif materyal; nanohibrit kompozit
(Filtek z550), cam elyaf takviyeli bulk fill kompozit (EverX Posterior),
poliasit modifiye kompozit recine (Dyract XP) ve cam hibrit cam iyonomer
siman (EQUIA Forte Fill) kullanildi. 2 mm kalinliginda ve 10 mm capindaki
pleksiglas kaliplar kullamlarak her malzeme icin toplam 120 numune
hazirlandi. Her gruptan toplam 30 adet ornek kola, visne suyu ve distile su
icerisine daldinlmak iizere 3 gruba (n=10) aynldi. ilk renk &lciimlerinden
sonra ornekler 7. ve 14. giin iceceklerde saklandi. 7. ve 14. giinlerden sonra
renk degisim degerleri (AE) hesaplandi.

Bulgular: Malzemelerin AE degerleri incelendiginde EQUIA Forte Fill
grubunun en yiiksek renk degisimine sahip oldugu, Filtek z550 grubunun ise
en dusik renk degisimine sahip oldugu goriilmdistiir.

Sonug: Cam hibrit GIC, tim zaman dilimlerinde ve iceceklerde en belirgin
renk degisimini gostermistir. Test edilen tim recine bazli restoratif
materyallerin kola ve visne suyundaki AE degerleri 3.3'e esit veya daha
disiiktii. Bu nedenle, renk degisiklikleri gorsel olarak algilanamadig icin
klinik olarak kabul edilebilirdi.

Anahtar Kelimeler: Bulk-Fill Kompozit Rezin, Cam Hibrit Cam iyonomer
Siman, Renk Stabilitesi

Introduction

Various restorative materials are used in pediatric dentistry, especially
composite resins, glass ionomer cements (GIC), polyacid modified
composite resins. The clinical success of these materials depends on
both functional and aesthetic results.! Composite resins are widely used
in clinical applications due to their good aesthetic and mechanical
properties and developments in bonding procedures.? Bulk fill
composites have properties such as being applied in a single layer of 4-
6 mm thickness, low polymerization shrinkage, sufficient abrasion
resistance and good aesthetics. *

GICs are also frequently used in pediatric dentistry clinics due to their
positive properties such as fluorine release and good adhesion. Equia
Forte Fill is a GIC in which highly reactive small glass particles of
different sizes are added to conventional GICs. Thus, it is claimed that
the material is more durable, long-lasting and more aesthetic.’ Polyacid
modified composite resins have been developed to overcome the
negative properties of glass ionomer cements, such as technical
precision, sensitivity to plaque and organic acids from food. Polyacid
modified composite resins combine the high esthetics, ease of
application and long working time of composite resins with the fluorine
release properties of glass ionomer cements ¢ and behave more like
composite resins.”

Coloring of restorations can be due to a variety of reasons. These
include the accumulation of plaque and surface stains on the tooth
caused by external factors, surface or subsurface color changes, a
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superficial degradation or slight penetration, and reaction of staining
agents within the superficial layer of resin composites.® The oral
environment is exposed daily to environments that affect the surfaces
of their restorations and potentially cause discoloration.

The aim of this research was to evaluate the color changes of
restorative materials (Filtek z550, EverX Posterior, Dyract XP, EQUIA
Forte Fill), which are frequently used in pediatric dentistry, after aging
with beverages (cola, cherry juice) that children and adolescents
frequently consume in their daily life.

The null hypothesis of this study was that storage in different beverages
and duration of storage would not affect the color stability of
restorative materials.

Materials and methods

In this research, four different restorative materials; nanohybrid
composite (Filtek z550), glass fiber reinforced bulk fill composite (EverX
Posterior), polyacid modified composite resin (Dyract XP) and glass
hybrid glass ionomer cement (EQUIA Forte Fill) were evaluated.
Technical profiles of restorative materials were shown in Table 1.
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Table 1. Materials used in this study
[ Materials | Manufacturer || Type | Shade

Bis-GMA, Bis-EMA, PEGDMA, TEGDMA,

Nanohybrid UDMA, surface-modified

3M ESPE, St.

Filtek 2550 universal A2 zirconia/silicafillers
Paul, USA 5
restorative nonagglomerated/nonaggregatedsurface-
modified silica particles 20 nm
Fiber-
EverX GC, Tokyo, reinforced A2 Bis-GMA, PMMA, TEGDMA, Shot E-glass
Posterior Japan bulk fill fiber filler, Barium glass
composite
UDMA, TEGDMA, Trimethacrylate resin,
carboxylic acid Camphorquinone,
Dentsply, butyl_a_ted hydro)_(y toluene_ (BHT)_, uv
stabilizer, strontium aluminosodium-
Dyract XP Konstanz, Compomer A2 P shosphor-silicate gl
ey luoro-phosphor-silicate glass,
highlydispersed silicon dioxide,
strontiumfluoride, iron oxide and titanium
dioxide pigment
Floro-alumino-silicate glass, Polyacrylic
EQUIA Forte GC, Tokyo, Glass hybid A2 acid, Polyacrylic acid powder pigment,
Fill Japan GIC Polyacrylic acid, Distilled water, Polybasic
carboxylic acid
Light-Cured
EQUIAForte  GC,Tokyo, ~ SeiAdhesive
Coat Japan veay
Resistant
Resin Coat

A total of 120 samples, 30 for each material, were prepared using
plexiglass molds with a thickness of 2 mm and a diameter of 10 mm.
For EverX Posterior, Filtek z550 and Dyract XP; After placing
mylarstrip on both surfaces of the plexiglass mold, restorative
materials were placed by slightly overfilling. Excess material was
removed by applying pressure with the glass sheet. The samples were
then polymerized with an LED light curing unit (Elipar $10, 3M ESPE).
For EQUIA Forte Fill; EQUIA Forte capsules mixed for 10 seconds in the
capsule mixer were placed in molds using the GC capsule applicator.
After the mixed cement was placed in the prepared plexiglass mold
by slightly overfilling, mylarstrip was placed on both surfaces. During
curing, pressure was applied with glass layer to prevent air bubble
formation and to obtain a smooth surface. After the EQUIA Forte Fill
samples were removed, a layer of EQUIA Forte Coat was applied to
the cement surface with a micro brush and a LED light curing unit
(Elipar S10, 3M ESPE) with a wavelength of 430-480 nm was
polymerized.

Then, color values of the samples were made with a
spectrophotometer (VITA EasyShade Compact, USA) according to CIE
Lab scale. The average of the L*, a*, b* values obtained by taking
three measurements from each sample was recorded. The color
change value (AE) for each sample was calculated using the following
equation.

AE* = [(AL)? + (Aa)? + (Ab)?]Y/?
AE* = [(L1* — L0*)? + (al* — a0")? + (b1* — b0*)?]1/?

After the initial color change measurements were completed, the
samples taken from each restorative material were divided into 3
groups to be stored in cola (n=10), cherry juice (n=10) and distilled
water (control group, n=10). All of the samples were stored at 37°C
in the presence of 100% relative humidity for 14 days. After the
samples removed from the beverages were washed with distilled
water and dried before the measurement, color measurements were
made on the 7™ and 14" days.

The data were evaluated using SPSS 23.0 (Statistical Package for
Social Science Version: 23) program. Since parametric test
assumptions were not provided, Kruskal-Wallis test and Mann-Whitney
U test were performed and p < 0.05 was accepted as significance
level.

Results

The color change after the materials were immersed in different
beverages at different times are given in Table 2. When the AE values
of materials were examined, it was observed that EQUIA Forte Fill
group had the highest color change and Filtek z550 group had the
lowest color change.

Tablo 2. Statistical evaluation of restorative materials, color
changes (AE) after liquid immersion at different beverages

AE1

2.99 + 0.53* 2.49 +0.32 M 2.38 +0.23**

Dyract XP AE2 3.20 £0.46 ** 3.22+ 0.48 *° 3.25 +0.36 **
p value 0.241 0.013* 0.053

AE1 1.51 + 0.26** 3.52 + 0.21% 1.53 +0.33 4

EVP AE2 2.04 = 0.2 3.56 + 0.2 1.81 +£0.37 %
p value 0.037* 0.610 0.169

AE1 6.10 = 0.38** 12.64 + 1.79% 5.03 * 0.67 **

EQUIA Forte Fill AE2 8.25 + 0.56"" 14.46 + 1.61°* 5.63 = 0.94 *
p value 0.005* 0.074 0.139

AE1 1.08 + 0.31** 1.90 + 0.38 ** 1.49 + 0.51**

Filtek z550 AE2 1.19 = 0.27** 2.26 £ 0.15*" 1.28 = 0.08"*
p value 0.445 0.037* 0.441

* Different capital letters represent the statistical difference between groups in the same row. Different
lowercase letters represent statistical difference between groups in the same column.

When the AE1 (difference between baseline and 7" day) and AE2
(difference between baseline and 14" day) values of materials were
examined; while a statistical difference was observed in cherry juice
in Dyract XP and Filtek z550 groups, a statistical difference was
observed in cola in EverX Posterior and EQUIA Forte Fill groups.

Discussion

The null hypothesis was rejected. Different levels of color change were
observed after the restorative materials were stored in different
beverages for 7" and 14" days.

In pediatric dentistry, the long-term color stability of restorative
materials is important not because of the added costs associated with
the aesthetic appearance and replacement of restorations, but also
because frequent dentist visits for replacement can lead to behavioral
management problems and increase dental anxiety in children.’
Restorative materials are vulnerable to various adversities such as the
acidity of different diets and beverages.' Frequent consumption of
coloring and acidic beverages, such as cola and fruit juice, can affect
color stability through the absorption and adsorption of coloring agents
into the resin matrix of the restorative materials.'" '

Subjective errors can be eliminated by using tools such as
spectrophotometer and colorimeter to measure the color change."
The American Dental Association recommends the use of the CIE Lab
color differential system in the evaluation of chromatic differences'
and this system has advantages such as being very suitable for
detecting small color changes, repeatability, and sensitivity."
Therefore, spectrophotometer and CIE Lab system were used in this
study.

It has been reported that daily consumption of acidic beverages causes
discoloration on both the material and the tooth surface and adversely
affects the restorative materials.'® This study evaluates the color
stability of four restorative materials (Dyract XP, EverX Posterior,
EQUIA Forte Fill, Filtek z550) used in pediatric dental practice after
stored to different beverages commonly consumed by children and
adolescents.

In the literature, it has been reported that the clinically acceptable
limit of the AE value is 3.3." According to results of our study, the
highest AE value was observed in EQUIA Forte Fill in all beverages on
the 7t and 14" days. Although EQUIA Forte Fill is a glass hybrid GIC,
the total AE value was not acceptable under all conditions. EQUIA
Forte Fill showed higher AE value in cola compared to cherry juice and
distilled water on both 7™ and 14" days. This color discoloration can
be explained by the hydrolysis and surface degradation of the material
as a result of exposure to acid. Because the coloration due to pigment
adsorption and absorption increases with the increase of acidity of the
liquids.® Culina et al." evaluated the color stability of high viscosity
glass ionomers and glass hybrid GICs and reported that the glass hybrid
GIC group showed higher color change after exposure to acid than fruit
juice. Baliga et al.?’ evaluated the effect of stored of resin-modified
GIC and giomer materials in different beverages for 1 and 4 weeks on

2
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color change, and observed a more significant color change in resin-
modified GICs. They reported that metal polyacrylate salts were more
sensitive to coloration due to their polyacid content. The more
pronounced color change observed in EQUIA Forte Fill in our study can
also be explained by the degradation of polyacrylate salts.

According to the findings of this research, although Dyract XP showed
higher AE values than EverX Posterior and Filtek z550 groups,
acceptable AE values were observed in all beverages. Mustafa et al.?'
evaluated the solubility and water absorption of a resin-modified GIC
and a high-viscosity conventional GIC and they found that a resin-
modified GIC showed lower solubility. The researchers reported that
with the increase of the resin content, the material formed a more
stable polymeric structure and thus became more resistant to solubility
and water absorption. The lower resin content of compomers
compared to the composite groups may cause the polymeric structure
to not be fully stabilized and thus be more susceptible to coloration.

In our study, the lowest color change was observed in the Filtek z550
group in all beverages on the 7" and 14" days. Filtek z550 is a light-
activated nano-hybrid composite containing Bis-GMA, TEGDMA and
silica/zircon as the resin matrix. In studies, it has been reported that
the presence of TEGDMA and Bis-GMA in the materials causes high
hydrophilic capacity and greater sensitivity to water absorption
compared to UDMA.? It has also been reported that a composite with
large filler particles is more sensitive to discoloration than a composite
with small filler particles.? Ertas et al.2* evaluated the color changes
of nano and microhybrid composites after being stored in different
beverages and they reported that smaller particles were shaved and
smaller gaps remained on the surface in nanohybrid composites
compared to microhybrid composites. Therefore, with this advantage,
nanohybrid composites became more resistant to coloration. This
explains why the Filtek z550 group showed lower discoloration and
liquid absorption compared to all other composites in our study.

EverX Posterior bulk fill composite showed a similar AE value compared
to the Filtek z550 group on 7" day, but showed a more disticnt color
change in cherry juice on 14" day. Although the resin matrix content
of EverX Posterior bulk fill composite is similar to nano-micro
composites, the absence of hydrophobic monomers such as UDMA may
be the reason why it is more susceptible to water absorption and color
change. In addition, the glass filler particles contained in EverX
Posterior cannot absorb water into the mass of the composite resin, it
only affect water adsorption on the surfaces of the material.? Karadas
et al.?® evaluated the color stability of bulk-fill and nano-hybrid
composites and reported that nanohybrid composites contain nano
sized filler particles, thus increasing the hydrolytic stability and
durability of the restorative material.

Conclusion
In line with the limitations of this study;

« Color beverage affected the color of restorative materials,

« Resin-based materials were more resistant to color change than
GIC.

« The glass hybrid GIC showed the most distinct color change in all
time periods and beverages.

o AE values in cola and cherry juice of all resin-based restorative
materials tested were less than or equal to 3.3. Therefore, color
changes were clinically acceptable as they were not visually
perceptible.
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ABSTRACT

Background: The aim of this study is to assess the color matching in class llI
restorations made with monochromatic resin composites after bleaching with
different carbamide peroxide concentrations.

Methods: Twenty human incisors that were free of caries or enamel
abnormalities and freshly extracted were cleaned of blood, debris, and
calculus. The mesial and distal surfaces were restored with monochromatic
resin composites (Omnichroma, Tokuyama, Japan). Polishing discs (Zenit
Flex, President Dental, Germany) were used for the composite restoration.
All samples were randomly divided into two groups; all of the mesial surfaces
were isolated, and distal surfaces were coated with %10 and %16 carbamide
peroxide (Opalescence PF; Ultradent Products, Inc., USA). Color matching
was evaluated on photographs with a digital colorimeter. The SPSS software
program was used to perform statistical analysis (IBM Corp., Armonk, NY,
USA).

Results: A statistically significant difference was found between the color
matching of the restorations after the 5th treatment with 16% carbamide
peroxide (p = 0.004) and at the end of the 10th treatment with 10% carbamide
peroxide (p = 0.028). Depending on the carbamide peroxide concentration,
after the 5th treatment, a statistically significant difference was found
between 16% and 10% carbamide peroxide (p = 0.000), but no statistically
significant difference was found after the 10th treatment (p > 0.05).

Conclusions: After carbamide peroxide bleaching, the hard tissue color
became lighter. Since there is no color pigment in the monochromatic resin
composite, the color might be lighter after bleaching. Therefore, these
composites may be considered safer for bleaching.

Keywords: Bleaching, Color Match, Composite

0z
Amag: Bu calismanin amaci, monokromatik rezin kompozit ile yapilan sinif

Il restorasyonlarda farkli karbamid peroksit konsantrasyonlar ile
beyazlatma tedavisi sonrasi renk degisiminin degerlendirilmesidir.

Gere¢ ve Yontemler: Bu calismada, clirik veya mine anormallikleri
olmayan ve periodontal veya ortodontik nedenlerle yeni cekilmis 20
anterior kesici disi Uzerinedeki kan, debris ve distas1 temizlenip, mezyal ve
distal yuzeyleri monokromatik kompozit ile restore edildi. Tum ornekler
rastgele iki gruba ayrildi, tim mezyal yiizeyler izole edildi ve distal
yiuzeylere %10 ve %16 karbamid peroksit uygulandi. Renk uyumu, dijital
kolorimetre ile fotograflar iizerinde degerlendirildi. istatistiksel analiz icin
SPSS yazilim programi kullamildi.

Bulgular: %16 karbamid peroksit ile 5. tedavi (p = 0.004) ve %10 karbamid
peroksit ile 10. tedavi sonunda (p = 0.028) restorasyonlarin renk uyumu
arasinda istatistiksel olarak anlamli fark bulundu. Karbamid peroksit
konsantrasyonuna bagli olarak 5. uygulamadan sonra %15 ile %10 karbamid
peroksit arasinda istatistiksel olarak anlamli bir fark bulundu (p = 0.000),
ancak 10. uygulamadan sonra istatistiksel olarak anlamli bir fark
bulunamadi (p > 0.05).

Sonuglar: Karbamid peroksit ile beyazlatma sonrasi sert doku rengi daha
acik hale geldigi goriildii. Monokromatik rezin kompozitlerde renk pigmenti
bulunmadigindan beyazlatma sonrasi renk daha agik olabilmektedir. Bu
nedenle bu kompozitlerin beyazlatmada daha giivenli oldugu diisiiniilebilir.

Anahtar Kelimeler: Beyazlatma, Kompozit, Renk Uyumu

1. Introduction

Restoring proper tooth function, form, and esthetics is the main goal
when replacing a missing tooth structure. The color characteristics of
dental materials are correlated with their esthetic success, and
obtaining an excellent color match between the restorative material
and dental hard tissue is of great significance in esthetic restorations.'
For this purpose, recently developed materials that mimic the natural
tooth structure will meet the expectations of clinicians and patients.?

Resin composite materials are often preferred in dental treatment
because of their mechanical properties, low cost, good esthetics,
conservative properties, and suitability for a variety of clinical
situations.? Various factors affect the appearance of dental resin
composites, including color characteristics like lightness, chroma, hue,
and translucency.*

Monochromatic resin composites are resin-based materials created to
visually mimic all shades using just one nominal shade.> ¢ As a result, it
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is claimed that monochromatic resin composite materials can cover the
traditional VITA colors only with one shade.® According to the
manufacturer, Omnichroma (OM) by Tokuyama Dental Corporation,
Japan, is monochromatic resin composite and a new product with no
added pigment that offers chromatic matching capability within a wide
range.? OM was created through a different chromatic technology that
uses textural color, in which the material attenuates or magnifies
certain light wavelengths to blend in, rather than using red and yellow
pigment supplements for color." It comprises zirconium dioxide (ZrOz)
and silicon dioxide (Si02) in the form of a supra-nano spherical filler
with a particle size of 260 nm."”

Bleaching is a common esthetic procedure for whitening of teeth.?
Bleaching materials contain reactive oxygen species (ROS), which
oxidize the chromophores that infiltrate the tooth structure. As a result
of the formation of smaller molecules that reflect more light, tooth
structure seems lighter.® The traditional "teeth whitening” treatment
dramatically brightens natural teeth but may have little whitening
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effect on dental restorations.? ° It is thought that the minimal color
changes that occur in composite resin restorations after bleaching are
due to the superficial cleaning of the samples; these changes are not
intrinsic.

However, composite resins might react with ROS. Hence, it is essential
to investigate their relationship.® Although the effects of bleaching on
the color change of composites are debatable, various types of resin-
based composites may react differently to these procedures.
Consequently, when a bleaching material is applied, the color of the
composite resin may not necessarily match the color of the bleached
tooth structure.

Because of the limited data in the literature on the clinical
significance of color matching and the effect of bleaching on teeth
with resin composite restoration, the aim of this study was to evaluate
the color matching of monochromatic resin composites after
bleaching with different carbamide peroxide (CP) concentrations. The
null hypothesis investigated in this study is that there is no color
difference between monochromatic resin restorations with and
without bleaching.

2. Material and Methods

This study was approved by the Usak University Faculty of Medicine
Clinical Research Ethical Review Board (document number: 80-80-10).
Table 1 shows the materials used for this research. Figure 1
illustrates a summary of the study methodology.

Table 1. Materials used in this study

Monochromatic

Filler type: Spherical Silica- Zirconia and

Composite fillers, Tokuyama Dental,

Ciuchona CoFr:'?scl:;ite Filler size: 79.0 wt (%/68.0vol%), Tokyo, Japan
P Monomer: UDMA, TEGDMA, Universal Shade
16% Carbamide Peroxide = 5.8% Hydrogen
Peroxide
Op;;—_e i%;r:ce W;i?gr:'i-'n Ingredients: Glycerin, Water (Aqua), Urea Ultradent, South
Reanl IS stemsg (Carbamide) Peroxide, Xylitol, Carbomer, PEG-6, Jordan, UT, USA
9 Y Sodium Hydroxide, EDTA, Potassium Nitrate,
Sodium Fluoride,
10% Carbamide Peroxide = 3.6% Hydrogen
Tooth Peroxide
Opalescence Whitenin Ingredients: Glycerin, Water (Aqua), Xylitol, Urea Ultradent, South
PF 10% Mint S stemsg (Carbamide) Peroxide, Carbomer, PEG-6, Sodium Jordan, UT, USA
Vs Hydroxide, EDTA, Peppermint Oil (Aroma),
Potassium Nitrate, Sodium Fluoride,
Beore 50 applicaton 10 pplcation
appication
=k =l

Digital Camera

Figure 1. A summary of the study's materials and methods

Digital Camera

Digital Camera

CP: Carbamide Peroxide

Using power analysis (G-power software, Germany), it was
determined that each group of specimens should consist of at least
five samples to achieve a confidence level of 95% (1-a) and a test
power of 95% (1-B). Consequently, 40 cavities (20 human incisors) that
were free of caries or enamel abnormalities and freshly extracted for
periodontal or orthodontic reasons were included in this study and
cleaned of blood, debris, and calculus. All the tooth specimens were
examined visually with a dental probe under dental operatory light by
two different dentists. Class Il cavity preparations on both mesial and
distal sides of 20 extracted teeth (2 mm depth"?' and 3 mm
diameter?, total of 40 cavities) were performed using a diamond bur
#1014 (Kg Sorensen, Brazil). The depth and diameter measurements
were made with a digital caliper by a single operator. Class lll cavities
are located on proximal surfaces of anterior teeth.® Access to the
cavity can be achieved from the labial or palatal surface of the tooth
for different reasons. For each tooth, the distal cavity was set as the
experimental, and the mesial cavity was set as the control. The
palatal surfaces were not included in the preparation. After
preparation, the cavities were washed and dried with water/air spray,
then etched using 37% phosphoric acid (i-GEL N 4.3 syringe, I-dental,
Lithuania) for 15 s. After acid etching, the eight surfaces were rinsed

with water and air-dried. A universal bonding agent (Optibond All-In-
One, Kerr, Italy) was applied to all surfaces of the cavities, and
specimens were polymerized using an LED light-curing device
(Bluephase 1200 mW/cm2; Ivoclar Vivadent AG) for 10 s. A
monochromatic resin composite (Omnichroma, Tokuyama, Japan) was
placed in a single layer and polymerized for 20 s. Polishing discs (Zenit
Flex, President Dental, Germany) were used for 60 s. at 10,000 rpm to
complete the composite restoration, according to the manufacturer’s
instructions. After finishing the composite restoration, each tooth was
embedded in acrylic blocks and numbered. After 24 hours of immersion
in 37°C distilled water, the first color of the restorations was recorded.
Photographs were taken before the application of the whitening agent.

The specimens were randomly separated into two groups (n = 10) and
exposed to various bleaching agent concentrations. Group 1 and Group
2 used 10% and 16% concentrations of the CP, respectively
(Opalescence PF; Ultradent Products, Inc., USA). The whitening agent
was applied to the distal half of the composite tooth assembly.
Vaseline (Unilever, USA) was applied to the mesial half to prevent
whitening of the control side and placed immediately back in the
solution after each treatment.® According to the manufacturer's
instructions, the 10% and 16% whitening gels were removed 10 h and 6
h after application, respectively. Before each measurement,
specimens were washed with distilled water, softly brushed, and blot-
dried with absorbent paper. All samples were then stored in fresh
distilled water at room temperature through the process. For each
group, photographs were taken after the 5" and 10" applications with
the whitening agents.

The initial and post-treatment color measurements were made on the
photographs. The distance between the lens and the acryl-embedded
tooth was standard (10 cm)* '3, For this purpose, standardization was
made to take the photos from the same spot using a photo stand
prepared before. The digital camera with a cross-polarizing filter
(Nikon D7100, Nikon Corp., Tokyo, Japan) and a 62-mm lens (Nikon AF-
S DX Nikkor 18-105mm 1:2.8 G ED VR lens + polarizing filter) was used
with a double speedlight flash (Wireless Remote Speedlight SB-R200,
Nikon). All photographs were taken as digital images using the
following specifications: exposure=1/125 s, 1S0=200, f=25,
distance=~10 cm, manual flash at half of its capacity, and focusing
(1:1) in RAW format.3 All images were collected on an SD memory card
and transferred to the computer for color measurement. CIELab color
coordinates (*, the lightness; a*, the red-green axis; and b*, the yellow-
blue axis) were used to specify color differences between the initial
and post-treatment measurements. The CIELab (L*,a*,b*) values were
calculated using a digital colorimeter program? (Digital Colorimeter for
Windows 10), which converts color values to CIELab parameters.' The
color changes AEq between the control and test groups were
calculated using the formula CIEDE2000:%7

AN\ fAC N [ aH N AC' \ [ AH'
4= |(s) + (ﬁ) * (ﬁ) ”(ﬁ)(ﬁ)
Statistical analyses were carried out with SPSS software (IBM Corp).
The Shapiro-Wilk test was used to examine the assumption of
normality, and it revealed that the samples were distributed normally.
(p > 0.05) The t test and one-way ANOVA were used for statistical

analysis. For each test, a 95% confidence interval was employed (p =
0.05).

3. Results

Photographs of one sample of both groups before application, after the
5% application, and after the 10" application are shown in Figure 2.
The mean AEq values of groups after the fifth and tenth applications
are shown in Figure 3.
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Figure 2. Photographs of samples before application, after the 5™
application, and after the 10" application

A: 10% CD Groups B: 16% CD Groups 1: Before Application, 2:After
The 5% Application, 3: After The 10*" Application

The mean AE,, values of
groups

10% CD GROUPS

16% CD GROUPS

m AEO0O 5th Treatment AEO0O 10th Treatment

Figure 3. The mean AEw values of groups after the 5% and 10t
application

The means and standard deviations of the AEq values obtained for all
samples in the multiple comparison test results of monochromatic
composite resin restorations are shown in Table 2 for the various CP
concentrations and various numbers of treatments. According to this
study, with 10% CP, there was no significant difference after the 5%
treatment of bleaching (p > 0.05), whereas a statistically significant
difference was found at the end of the 10" treatment (p = 0.028). With
16% CP, a statistically significant difference was found after the 5%
treatment of bleaching (p = 0.004), but there was no significant
difference between the 5% and 10" treatments (p > 0.05). Depending
on the CP concentration, after the 5% treatment, a statistically
significant difference was found between 16% and 10% CP (p =0.000),
but no statistically significant difference was found after the 10th
treatment (p > 0.05).

4. DISCUSSION

Hydroxylapatite molecule (OHAp), which consists of 98% of dental
enamel crystallites' structure, is their primary component of the
enamel. Also, it contains a variety of trace substances, like chloride,
fluoride, citrate, titanium, and carbonate.”™ Hydrogen peroxide is
commonly used in tooth whitening. It can be applied to the enamel
surface in the form of hydrogen peroxide, or it occurs through a
chemical reaction when CP or sodium perborate is used. As a strong
oxidizer, hydrogen peroxide results in the production of free radicals
such as hydrogen peroxide anions and reactive oxygen molecules. As
these reactive molecules enter the tooth, the long-chained, dark-
colored chromophore molecules are theoretically broken down into
smaller, less-colored, more diffusible forms. Supposedly, the bleaching

compounds penetrate the dentine's surface. Therefore, the bleaching
process is dependent on the agent's ability to interact with the
requisite chromophore molecules, as well as the duration and
frequency of exposure to the agent.

AlHabdan et al." investigated the color match of the monochromatic
resin and discovered that restorations looked lighter immediately
after bleaching. Mohamed et al.'"® evaluated the color matching
ability of omnichroma in anterior restorations and discovered that
after bleaching, the composite resins matched the tooth structure,
and the monochromatic resin composite changed to a lighter shade.
Similarly, in our study, it was determined that a bleaching effect was
obtained on the OM resin composite restorations at the end of the 5
treatment at a concentration of 16% CP. When the CP concentration
was 10%, a color change was observed only at the end of the 10t
treatment. Accordingly, the null hypothesis was rejected.

Durand et al.”, using CIEDE2000 (AEw), investigated the color
coordinates and translucency adjustment of monochromatic and
multi-shade resin composites and reported that the results were
dependent on the dental material and that Omnichroma possessed
superior lightness, color, hue, and translucency properties among the
studied materials. According to Lucena et al.’, optical properties,
translucency, and opacity values differ significantly between one
shade and multishade resins. Color properties are based on structural
colors, using intelligent chromatic technology to control the optical
properties of the resin composite?; thus, a color change after
bleaching was observed in this study. Canay and Cehreli' compared
the efficiency of 10% hydrogen peroxide and 10% CP on the color of
light-polymerized hybrid, polyacid-modified, and macro-filled
composites. According to their study, the hydrogen peroxide-treated
composites showed a clinically detectable color change, and the color
differences of the polyacid-modified composites were higher than
those of the other composites. Even low concentrations of bleaching
materials were found to affect the color of the light-polymerized
restoratives.

Reinhardt et al."”? compared different bleaching materials and
reported that Opalescence PF used at 15% concentration was more
effective for whitening than the others. In that study, with CP at 16%
concentration, a significant change was observed after the 5%
treatment, and at 10% concentration, a significant change was found
following long-term treatment (10%" treatment). Similarly, Estay et
al.? compared hydrogen peroxide gel at different concentrations and
found that both were effective, and Farawati et al.?' reported that
the highest CP concentration did not result in the greatest change in
AEqo, however the efficacies of different concentrations were similar.
In our study, the effects of 10% and 16% whitening agents as a result
of appropriate time use are similar.

Color matching is of great importance for composite restorations.
Because the perceptibility of color differences is clinically important,
the Commission Internationale de lEclairage (CIE) recommends the
calculation of color differences based on the CIELAB color
parameters.” " The CIELab color system includes parameters L*, a*,
and b*. The parameter L* corresponds to luminosity, while a* and b*
correspond to hue. The value of a* reflects saturation on the red-
green axis, and the value of b* reflects blue-yellow saturation. From
the individual changes in each parameter, the color difference is
obtained as a single value.' 22 In an attempt to reduce the difference
between the computed and perceived color changes, the CIEDE2000
formula was improved.™ A color change with a AEq of less than 1.1
(the perceptibility threshold) cannot be observed by the human eye;
a AEq between 1.1 and 3.3 can be identified and is found clinically
tolerable; while a AEq greater than 3.3 (the acceptability threshold)
is considered clinically unacceptable.'? In this study, the AEq of all
samples after the 10%" bleaching treatment was found to be at or
above the acceptability threshold. Ozturk et al.? also reported color
differences after the bleaching process on three different resin
matrix ceramics and resin composite (A2) samples and found that the
AEg values of the composite resin group were higher than the
acceptability threshold. This might have occurred as a result of
degradation of the pigments and surfaces of the samples.
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Digital single-lens reflex (DSLR) cameras and cross-polarization filters
are reliable tools for obtaining high-resolution images for objective
color analysis. Additionally, digital photos have advantages in ease of
access and storage and in regulating the white balance.>'* Cross-
polarizing filters, which reduce or eliminate specular reflections to
counteract the frequency of white opacities in flash photography, also
assist in identifying color changes in shade guides.'*??

This study was limited due to the small sample size and the limited
types of composites and whitening agent materials. Furthermore, the
color measurement procedure was limited to only photography. Diet
may also influence the color change of composite restorations. Diet is
not included in the present study. More studies are needed to increase
the variety of composite resins, bleaching materials, and color
measurements. However, the current study will provide information to
clinicians to predict the prognosis of restorative treatment considering
a bleaching procedure. In future studies, a wider range of composite
resins, bleaching materials, and color measurement techniques must
be applied to produce more comprehensive results. However, the
current study will provide information to clinicians to predict the
prognosis of restorative treatment considering a bleaching procedure.

5. Conclusions

Within the limitations of this study, it was determined through digital
color measurements that the color of restorations was changed at the
end of the 5" and 10 treatments when using 16% and 10%
concentrations of CP, respectively. Accordingly, bleaching materials of
both concentrations were effective but required a different number of
treatments. Based on the chromatic properties of the monochromatic
resin composite, the explanation for the color change in restorations
may be due to adaptation following the lightening of the underlying
hard tissue. Hence, when dealing with a monochromatic resin
composite before the bleaching process, clinicians should be able to
inform patients about the procedure.
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(074
Amag: Bu calismanin amaci, aliiminyum oksit partikiilleriyle kumlama sonrasi
kullamlan farkli primerlerin ve universal adezivin, termal yaslandirma

sonrasinda zirkonya ile self adeziv rezin siman arasindaki makaslama
baglanma dayammu {izerindeki etkisini degerlendirmektir.

Gereg ve Yontem: Calismamizda CAD/CAM zirkonya bloklardan boyutlar 2
mm x 11 mm x 11 mm olacak sekilde 20 adet dortgen ornek hazirlanmstir.
Tim orneklerin ylizeyine 50 pm Al203 partikiilleri ylizey piiriizlendirme islemi
uygulanmistir. Hazirlanan ornekler farkli primer ve adeziv uygulamalarina
gore 4 alt gruba ayrilmistir (n=5). Kontrol: Herhangi bir primer veya universal
adeziv uygulanmamistir. Kerr Silane Primer (Negatif Kontrol): MDP icerigi
bulunmayan seramik primeri uygulanmistir. Ceramica-S ve Nova Compo-B
Plus: Ceramica-S primer ve Nova Compo-B Plus universal adeziv kanstirlarak
uygulanmistir. Clearfil Ceramic Primer Plus: Clearfil Ceramic Primer Plus
uygulanmistir. Yiizey uygulamalarim takiben self adeziv rezin siman seramik
yiizeylerine polimerize edilmistir. Ardindan 6rnekler 5000 devir termal dongu
islemine tabi tutulmustur. Orneklere universal test cihazinda makaslama
baglanma dayanim testi uygulanmistir. Yiizey islemlerine gore Fmax (N) ve
Mpa degerlerinin karsilastinlmasinda Tek Yonli Varyans Analizi kullamlmistir.

Bulgular: Farkli primer ve adeziv kullanimina gére Fmax (N) ortalama
degerleri istatistiksel olarak anlamli bir farkliik gdstermistir (p<0,001.
Ceramica S ve Nova Compo-B Plus ile elde edilen deger diger tim primer
gruplarindan farklilik gostermistir ve daha yuksektir (p<0,001). Clearfil
Ceramic Primer Plus ile elde edilen deger de diger gruplardan farklilik
gostermistir (p<0,001). Kontrol grubu ve Kerr Silane Primer gruplarinda elde
edilen Fmax (N) degerleri benzerlik gostermektedir (p>0,001).

Sonug: Mevcut limitasyonlar dahilinde, self adeziv rezin simanin herhangi bir
primer uygulamasi olmaksizin veya MDP icermeyen bir primer
uygulanmasinin, zirkonya seramik yiizeyine baglanma giiclinii artirmak icin
yeterli olmadigi sonucuna vanlabilir. MDP iceren ve kumlama sonrasi
uygulanan primerler veya adezivler, zirkonyaya baglanma icin ideal bir
secenek olarak goriinmektedir.

Anahtar Kelimeler: Primer, Universal adeziv, Zirkonya

ABSTRACT

Background: The aim of this study was to evaluate the effect of different
primers and universal adhesive used after sandblasting with aluminum
oxide particles on the shear bond strength between zirconia and self-
adhesive resin cement after thermal aging.

Material and Methods: Twenty rectangular samples were prepared from
CAD/CAM zirconia blocks with dimensions of 2 mm x 11 mm x 11 mm.
Surface roughening of 50 pm Al203 particles was applied to the surface of
all samples. Prepared samples were divided into 4 subgroups according to
different primer and adhesive applications (n=5). Control: No primer or
universal adhesive was applied. Kerr Silane Primer (Negative Control):
Ceramic primer without MDP content was applied. Ceramica-S and Nova
Compo-B Plus: Ceramica-S primer and Nova Compo-B Plus universal
adhesive were mixed and applied. Clearfil Ceramic Primer Plus: Clearfil
Ceramic Primer Plus has been applied. Following the surface treatments,
the self-adhesive resin cement was polymerized on the ceramic surfaces.
Then, the samples were subjected to 5000 cycles of thermal cycling. Shear
bond strength test was applied to the samples in a universal testing device.
One-Way Analysis of Variance was used to compare the Fmax (N) and Mpa
values according to the surface treatments.

Results: According to the use of different primers and adhesives, the mean
Fmax (N) values showed a statistically significant difference (p<0,001). The
value obtained with Ceramica S and Nova Compo-B Plus differed from all
other primer groups and was higher (p<0,001). The value obtained with
Clearfil Ceramic Primer Plus also differed from the other groups (p<0,001).
The Fmax (N) values obtained in the control group and Kerr Silane Primer
groups were similar (p<0,001).

Conclusions: Within the current limitations, it can be concluded that the
application of self-adhesive resin cement without any primer or a primer
without MDP is not sufficient to improve the bond strength to the zirconia
ceramic surface. Primers or adhesives containing MDP and applied after
sandblasting appear to be an ideal option for bonding to zirconia.

Keywords: Primer, Universal Adhesive, Zirconia

GIRIS

Son yillarda dis hekimliginde artan estetik ihtiyaclar, metal-seramik
restorasyonlarin yerine metal icermeyen tam seramik restorasyonlara
odaklanilmasina yol acmistir. Tam seramik restorasyonlar yiksek
estetik gereksinim duyulan klinik durumlarda metal seramik
restorasyonlara kiyasla daha etkili bir yontemdir. itriyumla stabilize
edilmis zirkonya (Y-TZP), yiiksek kirilma dayanimi ve kimyasal kararliligi
nedeniyle glinimuzde en sik kullanilan materyallerden biridir. Giderek
daha onemli bir rol lstlenen Y-TZP seramikler kok postlar, implant
abutmentlan veya indirekt seramik restorasyonlar gibi cok cesitli klinik
uygulamalar sunmaktadir.” 2, 700-1200 MPa egilme mukavemeti, 2000
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N'dan fazla kirilma direnci ve 7-10 MPa kirilma toklugu ile diger yiiksek
mukavemetli seramiklere kiyasla en uygun mekanik ozelliklere
sahiptir.>® Bununla birlikte, klinik uygulamalarda sadece materyalin
dayanikliig1 degil, restorasyonun simantasyonu da oldukca etkin rol
oynar. Simanin hem dis dokularina hem de restoratif materyale
adezyonu, restorasyonlarin uzun vadeli basarisi icin kritik oneme
sahiptir.”

Y-TZP zirkonya seramiklerin, aside dayanikli ve silika icermeyen
polikristalin yapisi nedeniyle rezin simanlara baglantist zordur.?
Hidroflorik asit ile puriizlendirme ve silan uygulamasi yalnizca cam
seramik materyallere baglanma icin etkili olurken bu teknikler Y-TZP
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seramikler igin yetersiz kalmistir.® Zirkonya restorasyonlarin bu
baglanma problemini ¢ézmek icin mekanik ve kimyasal yaklasimlarla
alternatif yiizey islemi yontemleri denenmistir. Bu yaklasimlar, doner
aletle pirizlendirme, kumlama, lazer ile purizlendirme, selektif
infiltrasyon asitleme ve 10-metakriloksidesil dihidrojen fosfat (MDP)
gibi asidik yapiskan monomerlerle primer uygulanmasindan olusur.'®
", Kumlama zirkonya seramikler icin en cok tercih edilen yiizey
piriizlendirme yontemidir.'>"® Bu yontem yiizey enerjisini ve
islanabilirligi  artinr  ancak zirkonya ylizeyinde mikrocatlaklar
olusturarak seramigi zayiflatabilir. Bununla birlikte, rezin simanin
kumlama ile olusturulan kiiciik ylizey kusurlanm iyilestirdigi ve
seramigi gliclendirdigi gosterilmistir. '3

Adeziv baglama sistemlerinin tiirleri ve kimyasal bilesimleri, farkl
ylizeylerde kimyasal baglanma basansimt ve dolayisiyla bag
dayanmklligini da etkiler."'® Sonug olarak, kimyasal baglanma
saglamak icin primer veya adeziv secimi yapistirilacak restoratif
materyale baglidir, yani silika bazli seramiklerin yapistinilmasinda
kullanilan adezivler zirkonya seramik icin kullanilanlardan farklidir.
Silika bazli seramikler, yiizeylerine baglanmak icin bir silan baglama
maddesi gerektirir."”"" Silanin silanol grubu, silikat-seramik ylizeyin
hidroksil grubu ile baglanir.?’ Silanlar zirkonyaya dayamkli kimyasal
baglanma saglayamazken, zirkonya seramigi kimyasal baglanma icin
10-metakriloksidesil-dihidrojenfosfat (MDP) gibi bir fosfat monomeri
gerektirir '> 16 7,21 MDP ve zirkonya arasindaki giiclii kimyasal bag,
MDP'nin fosfat ester grubu ile zirkonya ylizeyindeki hidroksil gruplan
arasindaki kimyasal etkilesim sayesinde gerceklesir.?*?2 MDP ve
bisfenol-A-diglisidil-metakrilat iceren bir primer uygulandiginda (bis-
GMA), MDP'nin metakrilat grubu, yapistirma simaninin rezin matrisine
baglanir.? Bu nedenle, MDP iceren primer kullammi, bis-GMA rezin
simanlarinin zirkonyaya baglanma giiclinii artirabilir.?® 24

Cok cesitli primerlerin varligi, klinisyenlerin belirli klinik durumlar icin
dogru sistemi secmesini zorlastirmaktadir. Basitlestirilmis bir strateji
izlenerek, birden fazla restoratif materyalle kullanilmak lizere yeni
universal adezivler gelistirilmistir. Bilesimlerinde hem silan hem de
fosforik monomerler bulunur. Bu tiir kimyasal ajanlar silika ve/veya
metalik oksitlere dayali yiizeylere yapismayi tesvik edebilir. Bu
yaklasim hem zirkonya hem de porselen yiizeylere baglanmak icin tek
bir ajan kullanilabileceginden, veneerli zirkonya kronlardaki
onanimlar igin 6zellikle ilgingtir.?

Cok asamali rezin siman kullanma teknigi zaman alic1 ve karmasik
oldugundan, son zamanlarda self adeziv rezin simanlar gelistirilmistir.
Self adeziv rezin simanlarin klinik kullanimindaki artisa ragmen, en
glivenilir teknigi belirlemek icin Y-TZP restorasyonlarin adeziv
simantasyonu ile ilgili daha fazla kanit gereklidir. Bununla birlikte,
yeni gelistirilen zirkonya primerler ve self adeziv rezin simanlarla
zirkonya seramiklere makaslama baglanma dayanimi hakkinda veri
eksikligi vardir.2¢

Son vyillarda ureticiler farkli adeziv monomerler iceren cesitli
yapistirma ajanlan gelistirmislerdir. Mevcut primerlerin ve adezivlerin
cok cesitli olmasi, klinisyenlerin belirli klinik durumlar icin dogru
sistemi  secmesini  zorlastirmaktadir.® Primer ve adeziv
karsilastirmalarin1 rapor eden az sayida calisma mevcuttur. Bu
calismanin amaci, aliiminyum oksit partikiilleriyle kumlama sonrasi
kullanilan farkli primerlerin ve universal adezivin, termal yaslandirma
sonrasinda zirkonya ile self adeziv rezin siman arasindaki makaslama
baglanma dayanimi  lzerindeki  etkisini  degerlendirmektir.
Calismamizin  sifir  hipotezi, zirkonyaya farkli primer/adeziv
uygulamalarinin siman baglantisim etkilemeyecegidir.

GEREG VE YONTEMLER

Makaslama baglanma dayanimi icin test materyali olarak itriyumla
stabilize edilmis zirkonyum dioksit (Vita YZ HT, Vita Zahnfabrick, Bad
Sackingen, Almanya) kullamlmistir. Calismamizda kullanilan
materyaller Tablo 1’de gosterilmistir.

Tablo 1. Bu galismada kullanilan materyaller ve igerik bilgileri.

Vita zahnfabrick,

Vita YZ HT 3Y-1ZP Bad 56880
Sackingen,Germany
Ethanol, (1-methylethylidene)bis[4,1-phenyleneoxy(2-
hydroxy-3,1-propanediyl)] bismethacrylate, Poly(oxy-
Silane 1,2-ethanediyl), a,o-[(1- methylethylidene)di-4,1-
Primer phenylene]bis[w-[(2- methyl-1-oxo-2-propen-1-yl)oxy], e, D B58E550
2,2"-ethylenedioxydiethyl dimethacrylate, 3-
trimethoxysilylpropyl methacrylate
Ceramica-S Ethanol, 3-trimethoxysilylpropyl methacrylate Im'C.IrXI’ I_(onya,
Urkiye
Nova Bis-GMA, HEMA, ethanol, 10-MDP, q
Compo-B 4-META, silanated nano silica, 'm'°T'lY]'r'k'i(°e”y"" NBPO1
Plus initiators, water Y
Clearfil .
Ceramic MDP, g-MPTS, ethanol e Chiyoday 3P0053
T okyo, Japonya
Primer Plus
. dimethacrylates and acid acrylates, barium glass, .
Ncgeamﬁ‘;stln silicon dioxide, fluoroalumina silicate, catalists and Imlc%lr,kli(oenya, 23A724
stabilizators. Y
ALO; kum %99.5 Aluminyumoksit Renfert, Aimanya 2177995

Pre-sinterize CAD/CAM zirkonya bloklardan 20 adet dortgen ornek
hassas kesme cihazinda (Isomet 1000, Buehler, Lake Bluff, IL, ABD) su
sogutmasi altinda elmas separe (Buehler Diamond Wafering Blade,
Series 15 LC, Buehler, ABD) kullanilarak hazirlanmstir. Ornekler bir
sinterizasyon firininda (Protherm PLF 110/6, Protherm Furnaces,
Ankara, Tirkiye) son boyutlar1 2 mm x 11 mm x 11 mm olacak sekilde
sinterlenmistir. Zirkonya seramik ornekler makaslama testinin
uygulanabilmesi icin, Universal test cihazina (Instron Crop., Norwood,
MA, ABD) uygun olacak sekilde, 25 mm yiiksekliginde ve 20 mm capinda
silikon kaliplar kullanilarak islem uygulanacak yuzeyi acikta olacak
sekilde kimyasal polimerize olan akrilik rezin icerisine (IQ-15, Imicryl,
Konya, Tirkiye) gomilmdustiur. Yuzeylere sirasiyla 600, 800, 1000 ve
1200 gritlik silikon karbid asindinci kagitlar (3M Wetordry, TriMite,
Minnesota, ABD) ile su sogutmasi altinda zimpara ve parlatma
cihazinda (BrightWAY, MTC Metalurji, Tirkiye) zimpara yapilmistir.
Daha sonra ornekler, ultrasonik temizleme cihazinda (Ultrasonic
Cleaner, Hangzhou, Cin) 10 dakika boyunca distile su ile
temizlenmistir. Tim zirkonya seramik orneklerin yiizeyine 50 pm
Al203 partikulleri (Renfert, Almanya) ile 2.5 bar basin¢ altinda, 10 mm
mesafeden 20 saniye boyunca yuzey purizlendirme islemi
uygulanmistir. Ardindan yiizeyde kalan aliiminyum oksit partikillerinin
uzaklastirilabilmesi icin ornekler 10 dakika boyunca distile su
icerisinde ultrasonik temizleme cihaz1 ile tekrar temizlenmistir.
Hazirlanan ornekler farkli primer ve adeziv uygulamalarina gore 4 alt
gruba ayrnlmistir (n=5).

Kontrol: Herhangi bir primer veya universal adeziv uygulanmamistir.

Kerr Silane Primer (Negatif Kontrol): MDP icerigi bulunmayan seramik
primeri (Silane Primer, Kerr, ABD) bir bond fircas1 (Flexable Bond
Fircast RLN37, Imicryl, Konya, Turkiye) yardimi ile 10 sn boyunca
uygulanmis, 60 sn bekletilmis ve hava ile 5 sn kurutulmustur.

Ceramica-S ve Nova Compo-B Plus: Uretici firmanin talimatlan
dogrultusunda Ceramica-S primer (Imicryl, Konya, Tiirkiye) ve Nova
Compo-B Plus universal adeziv (Imicryl, Konya, Tirkiye) birer damla
karistinlarak bond fircasi (Flexable Bond Fircasi RLN37, Imicryl, Konya,
Turkiye) yardimi ile 30 sn boyunca uygulanmis ve 10 sn LED 1s1k cihazi
(Valo, LED, Ultradent Products Inc, ABD) ile polimerize edilmistir.

Clearfil Ceramic Primer Plus: Uretici firma talimatlarina gore Clearfil
Ceramic Primer Plus (Kuraray, Chiyoda, Tokyo, Japonya) bond fircasi
(Flexable Bond Fircast RLN37, Imicryl, Konya, Turkiye) yardimi ile 10
sn boyunca yiizeye uygulanmis, 60 sn bekletilmis ve 5 sn hava ile
kurutulmustur.

Yiizey uygulamalarini takiben i¢ cap1 5 mm yiiksekligi 3 mm olan ikiye
ayrilabilir teflon aparey kullanilarak self adeziv rezin siman (Nova
Resin, Imicryl, Konya, Tirkiye) uygulanarak ve LED 1sik cihaz1 (Valo,
LED, Ultradent Products Inc, ABD) kullanilarak polimerize edilmistir.
Daha sonra ornekler 5£2°C ve 55+2°C olan 1s1 banyolarinda 5000 devir
termal dongu islemine (Nova, Konya, Turkiye) tabi tutulmustur.
Makaslama baglanma dayanmimi testi oncesi 6rnekler 37°C sicaklikta
distile su icerisinde etiiv cihazinda (Nuve inkubator EN 120) 24 saat
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boyunca bekletilmistir. Orneklere universal test cihazinda (Instron
Crop., Norwood, MA, ABD) 1 mm/dk hiz ile makaslama baglanma
dayamimi testi uygulanmistir. Kinlma esnasindaki kuvvet olcilmus ve
belirtilen formiil yardimiyla MPa birimine donisturilmdistir: Stress
(MPa) = Kinlma Kuvveti (N)/Yiizey Alan1 (mm?). Calismamizda kullanilan
materyaller ve icerik bilgileri Tablo 1 de gosterilmistir.

istatistiksel Analiz

Veriler IBM SPSS V23 ile analiz edildi. Normal dagilima uygunluk Shapiro-
Wilk Testi ile incelendi. Yiizey islemlerine gore normal dagilim gosteren
Fmax (N) ve Mpa degerlerinin karsilastinlmasinda Tek Yonli Varyans
Analizi kullanildi ve coklu karsilastirmalar Tukey HSD Testi ile yapildi.
Analiz sonuclarn ortalama + standart sapma ve ortanca (minimum -
maksimum) seklinde sunuldu. Onem diizeyi p<0.050 olarak alind.

BULGULAR

Farkli primer ve adeziv kullanimina gére Fmax (N) ortalama degerleri
istatistiksel olarak anlamli bir farkliik gostermistir (p<0.001). Ceramica
S ve Nova Compo-B Plus ile elde edilen makaslama baglanma dayanimi
ortalama deger 242.2 N, Clearfil Ceramic Primer Plus ile 156.2 N,
kontrol grubu ile 90.4 N ve Kerr Silane Primer ile 95.4 N olarak elde
edilmistir. Burada Ceramica S ve Nova Compo-B Plus ile elde edilen
deger diger tiim primer gruplarindan farkliik gostermistir ve daha
yiiksektir (p<0.001). Clearfil Ceramic Primer Plus ile elde edilen deger
de diger gruplardan farkliik gostermistir (p<0.001). Kontrol grubu ve
Kerr Silane Primer gruplarinda elde edilen Fmax (N) degerleri benzerlik
gostermektedir (p>0.001).

Farkli primer ve adeziv kullammina gore MPa ortalama degerleri
istatistiksel olarak anlamli bir farkliik gostermistir (p<0.001). Ceramica
S ve Nova Compo-B Plus ile elde edilen ortalama deger 12.34 MPa,
Clearfil Ceramic Primer Plus ile 8.16 MPa, kontrol grubu ile 4.6 MPa ve
Kerr Silane Primer ile bu deger 4.86 MPa olarak elde edilmistir. Burada
Ceramica S ve Nova Compo-B Plus grubunda elde edilen deger diger tim
primer gruplanindan farklilik gostermistir ve daha yuksektir (p<0.001).
Clearfil Ceramic Primer Plus ile elde edilen deger diger tiim gruplardan
farkliik gostermistir (p<0001). Kontrol grubu ve Kerr Silane Primer
gruplarinda elde edilen MPa degerleri benzerlik g6stermektedir
(p>0,001). Elde edilen Fmax ve MPa degerlerinin ortalama + s. sapma,
ortanca (minimum - maksimum) degerleri ve gruplar aras1 farkliliklar
Tablo 2’de sunulmustur.

Tablo 2. Yiizey islemlerine gore Fmax (N) ve MPa degerlerinin
karsilastiriimas.

2422 + 22,9¢ 156,2 = 24,91% 90,4 = 10,260 954 + 14,81
Fmax (N) 68097 <0001
232 (218 - 270) 153 (123 - 185) 95 (77 - 100) 95 (75-114)

12,34 = 1,17¢ 8,16 + 0,98" 4,6 + 053" 4,86 + 0,75
MPa 82,513 <0,001
11,82 (11,11 - 13,76) 7,79 (7,27 - 9,43) 4,84 (3,92 - 5,09) 4,84 (3,82-5,8)

*Tek Yonlii Varyans Analizi; Ortalama + standart sapma; Ortanca (minimum - maksimum); a-c: Aym harfe sahip
gruplar arasinda bir fark yoktur

Elde edilen makaslama baglanma dayanimi ve standart sapma
degerlerinin grafigi Sekil 1 ve Sekil 2’de verilmistir.
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B Ceramica S Makas Testi
M Clearfil Makas Testi

Sekil 1. Farkli primer ve adeziv uygulamasina gore Fmax (N) ve
standart sapma degerleri.

15
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B Ceramica S Makas Testi m Clearfil Makas Testi

Control Makas Testi Kerr Silan Makas Testi

Sekil 2. Farkli primer ve adeziv uygulamasina gore MPa ve standart
sapma degerleri.

TARTISMA

Bu calismada, Y-TZP seramik uzerinde kullanilan self adeziv rezin
simanin makaslama baglanma dayamm tizerinde farkli primerlerin
ve universal adezivin etkisi arastirilmistir. Sonuclar, baglanmanin
farkl icerikli primerler ve universal adeziv uygulamasindan onemli
olciide etkilendigini ve kumlama ile universal adeziv
kombinasyonunun en iyi sonucu gosterdigini ortaya koymustur.
Zirkonya yiizeyinde farkli primer/adeziv uygulamalarinin baglanma
dayanimimi  degistirmesi sebebiyle, calismamizin sifir hipotezi
reddedilmistir.

Yiiksek dayamimli zirkonya seramikler dis hekimliginde yaygin olarak
kullanilmaktadir. Zirkonya seramiklerin marjinal adaptasyonunu,
retansiyonunu ve kinlma direncini artirmak icin bu restorasyonlarda
rezin siman kullamlmasi 6nerilmektedir.? Zirkonya restorasyonlarin
klinik basaris1 biiyiik Olclide simantasyon islemine baglidir ve
zirkonya seramikler icin en etkili baglanma materyalini bulmaya
yonelik calismalar devam etmektedir.

Calismamizda seramik yiizeyler aliminyum oksit partikiilleri ile
purizlendirilmistir. Al:O3 kumu ile pirizlendirme, alimina ve
zirkonya seramikler gibi yiiksek mukavemetli seramik materyaller
icin tercih edilen ylizey islemi yontemi olarak onerilmistir, 32728
Kumlama islemi seramik iizerinde puriizlii bir ylizey olusturur ve
yiizeyde diizensizlikler meydana getirir,”? bu da rezinin
mikromekanik kenetlenmesini tesvik eder. Bu yiizey islemi
baglanma, vyiizey enerjisi ve 1slanabilirlik icin yiizey alanim
artirabilir, boylece polimerin (rezin kompozit) yiizeye akmasina
izin verir.® Bu calismanin sonuglari, Al,Os partikilleri ile kumlanarak
asindinlmis zirkonyum dioksit seramik restorasyonlara MDP iceren
bir adeziv/primer baglayici ajan kansiminin uygulanmasinin stiin
bir makaslama baglanma dayanimi saglayabilecegini gosteren
calismalarla uyumludur.*3' Bu sonuclar, adeziv/primer ajan karisim
ve kimyasal baglanmanin varligi nedeniyle piiriizlii zirkonya
ylizeyinin 1slanabilirliginin artmas1 ile aciklanabilir. Ayrica, bazi
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yazarlar MDP iceren bir rezin siman ve MDP iceren bir adeziv/primer
baglayict ajan kansimimin  kumlamayla asindirilmis zirkonya ve
aliminyum oksit seramik restorasyonlara giicli bir rezin baglantisi
sagladigim bildirmistir.3

Calismamizin sonuclarina gore zirkonya seramik ylizeylerine MDP
icerikli primer ve adeziv uygulamasi, makaslama baglanma
dayanimlarin1 kontrol ve negatif kontrol gruplarina kiyasla onemli
olcude iyilestirmistir. Spesifik primerler veya universal adezivler ile
zirkonya arasindaki baglanti, organofosfat monomerlerinin (10-MDP)
zirkonya ylizeyindeki hidroksil gruplar ile etkilesimine dayamir.3? MDP
molekiillerindeki fonksiyonel fosfat ester grubu dogrudan zirkonya
yiizeyine baglamr.”® Onceki calismalar da MDP bazli yapistirma
ajanlarinin kullaniminin zirkonya yiizeylerine yiiksek baglanma giicii ile
sonuclandigim gostermistir.3*3¢ Inokoshi ve Van Meerbeek, 10-MDP
iceren primer kullaniminin, zirkonyaya baska bir primer uygulandigi
veya hicbir kimyasal 6n islem yapilmadigi durumlara kiyasla daha
yliksek bir ©ngoriilebilir baglanma mukavemeti ortaya c¢ikardigim
dogrulamistir.” Primerlerdeki fosfat monomerlerinin varligi, zirkonya
ylizeyine kovalent bag olusumuna ve foto aktivasyon ile rezin
simanlardaki metakrilat gruplarina kopolimerizasyona izin verir.3> 3
ALO; partikilleri ile air abrazyon sonrasi puriizlendirilmis yiizeyler ve
primerler arasindaki etkilesim, zirkonya ve rezin siman arasindaki
adezyonu gelistirmistir. Bu sonuglar, AlOs partikiilleri ve primerler
arasindaki pirizlilik ve/veya kimyasal etkilesimdeki artistan
kaynaklaniyor olabilir, cunki kontrol ve negatif kontrol grubu haric
kullanmlan primerler ve universal adeziv daha once aciklandig1 gibi
metalik oksitlere afinitesi olan MDP icermektedir. Geleneksel primer
formiilasyonu ve MDP'nin baglanma mukavemeti iizerindeki etkilerini
birbirinden ayirmak amaciyla benzer calismalarda oldugu gibi 3 % MDP
icermeyen bir primer olan Kerr Silane Primer, calismamiz icin negatif
kontrol gorevi gormuistdir.

Laboratuvar testleri ve klinik sonuclan iceren oksit seramiklere
baglanma uzerine yakin zamanda yayinlanan sistematik bir literatir
taramasi, fosfat monomer iceren bir primer veya adeziv rezin ile Al203
partiklleri ile orta basingta kumlamanin klinik kosullar altinda yiiksek
mukavemetli seramiklere uzun sireli dayanikli baglanma sagladigina
dair guiclii klinik kamtlar ortaya koymustur.? Bununla birlikte, yeni
nesil universal baglayici sistemler kullamlarak zirkonya seramiklere
baglanmanin uzun siireli dayanikliigina iliskin veriler literatiirde
nadirdir."”*! Bonding sistemleri dis hekimliginde teknige cok duyarlidir
ve dental piyasada metal alasimlar, silikat seramikler veya zirkonya
seramikler gibi farkli dental materyaller icin cok cesitli farkli baglayici
ajanlar mevcuttur. Ureticiye gére universal baglayic1 sistemler, farkli
dental materyaller icin kullamlabilir ve mineye oldugu kadar dentine
de baglanabilir.“> # Zirkonya seramigin nasil basarili bir sekilde
yapistirilabilecegi  bircok farkli arastirmadan zaten bilinmesine
ragmen, klinisyenlerin universal baglayici sistemlerinin zirkonya
seramik icin de gecerli olup olmadigim 6grenmeleri ¢ok onemlidir.
Calismamizin  sonuclarina gore en yiiksek makaslama baglanma
dayanimi degerleri universal adeziv kullanmlan grupta elde edilmistir.
Kimyasal adezyon tekniklerinin etkinligiyle ilgili olarak calismamizin
sonuclan, Seabra ve arkadaslari tarafindan bildirilen sonuclarla
tutarlidir; bu calismada, yeni multimod MDP iceren adezivlerin,
seramik primerlere kiyasla, kompozit rezin ve zirkonya arasindaki
baglanmay arttirmak icin etkili bir sekilde kullanilabilecegi sonucuna
varilmistir.* Ural ve arkadaslan, farkli primerler ve bir adeziv
kullanarak rezin simanin zirkonya ylizeyine baglanma giicii Gizerindeki
etkisini test etmistir. Elde ettikleri sonuclar, en yiiksek makaslama
baglanma dayanimi degerlerinin bonding ajan ile elde edilmesi
bakimindan c¢alismamiz ile kismen uyumludur, ancak bu bulgu
calismamizda oldugu gibi yapay yaslandirma kosullar altinda elde
edilmemistir.*® Universal adeziv ve zirkonya primerinin, zirkonya
seramiklerde makaslama baglanma dayaniminin incelendigi baska bir
calismada da universal adeziv kullanmimi, primer kullanimina kiyasla
baglanma dayanimini 6nemli 6lciide arttirmistir.* Celik ve arkadaslari,
zirkonya tamirinde universal adeziv kullaniminin primer kullanimina
kiyasla daha etkili oldugunu bildirmistir.#’ Kim ve arkadaslari, MDP
icerikli universal adezivlerin, yine MDP icerikli primer kullanimina gore
zirkonyaya baglanma dayanimini arttirdigi sonucuna varmistir. Bunun
sebebini, universal adezivlerin rezin simanin daha kolay akmasini
saglayabilecek ve rezin simanla kopolimerize olarak arayiizey
tabakasin1 giiclendirebilecek rezin yapistinct bilesenlere sahip
olmasina baglamislardir.’® Lima ve arkadaslan tarafindan yapilan bir
sistematik derlemenin sonucuna gore universal adezivler,

konvansiyonel zirkonya primerlerine kiyasla zirkonya seramiklerde
daha yiiksek baglanma dayanim saglamaktadir.®® Baska calismalarda
da, universal adezivlerin baglanma giicii acisindan zirkonyaya 6zgii
primerlere iyi bir alternatif oldugu gosterilmistir.'7> 25 4%-52

Universal adeziv, mikroskobik yapisim degistirmeden zirkonyaya
baglanma giiciini miikemmel sekilde artirabilir. Universal adezivin
Ustlinligli, cok cesitli yiizeyler icin kullanilabilmesi ve yapistirilan
yuzeylerin uygun olmayan sekilde hazirlanmasi riskini ortadan
kaldirmasidir.  Ayrica, uygulama kolayligi sayesinde  klinik
prosedirlerde tercih edilebilir ve kink yiizeylerin onarimi icin de
kullanilabilir. Boylece, primerlere uygun bir alternatif olarak hizmet
edebilir.*

Adeziv uygulamalarinin uzun vadeli etkinligini daha iyi degerlendirmek
icin numuneler, her biri 30 saniye boyunca 5°C ve 55°C'de donusumlii
distile su banyolarimi iceren bir termal dongu prosedurine tabi
tutulmustur. Termal dongu genellikle bir kompozitin hizli yaslanmasina
neden olmak icin kullanilir; yiiksek ve diisiik sicaklik banyolari arasinda
gecis yapmak kompozitin genlesmesine ve buziulmesine neden olur, bu
da agizdaki yaslanma kosullarim simiile ederek yapistiric1 arayiiziine
stres uygular. Bu nedenle, termal dongii, rezin kompozit ve zirkonyanin
ara yiizey tabakasina su difiizyonu nedeniyle baglanmanin hidrolitik
bozulmasina neden olur ve rezin yapistirma ajanlarinin zirkonyaya
baglanma giiclinii azaltir.'> 53 > Yaslandirma kosullan ile ilgili olarak
Ozcan ve Bernasconi, zirkonyaya baglanmanin stabilitesini test etmek
icin en az 5000 dongl boyunca termal dongu yoluyla yaslandirmanin
benimsenmesi gerektigini belirtmistir.” Bu ¢alismada, in vivo isleyisi
simiile etmek icin 5000 dongl gerceklestirilmistir. Rezin bazli
materyallerin dental seramiklere baglanma dayaniminin
degerlendirilmesi icin makaslama, ¢cekme ve mikrotensil testleri gibi
cesitli test metodolojileri 6nerilmistir.>® Her test yonteminin kendine
ozgl avantaj ve dezavantajlan vardir.> Makaslama baglanma dayanim
test yonteminin bazi avantajlar arasinda numune hazirlama ve test
protokoliintin kolaylig1 ve test sonuclarinin hizli bir sekilde tretilmesi
yer almaktadir ve seramik malzemeler {izerindeki bag dayanimini
degerlendirmek icin ¢esitli calismalarda kullanilmistir.®*”  Bu
calismada, makaslama baglanma dayanimi testi kullanilmistir.

Bu calismanin baz1 limitasyonlar1 bulunmaktadir. Kumlama islemi,
mikro catlaklar olusturarak zirkonyanin mekanik ozelliklerinde
olumsuz degisikliklere neden olabilir ve Y-TZP'nin faz doniisimiini
tetikleyebilir. Baglanma dayamimi, yiizey temas alanin1 artiran bu
yontemden onemli Olciide etkilenmesine ragmen, bu calismada XRD
analizi ile zirkonyanin faz donusimi incelenmemistir. Faz
donustimunun zirkonya seramikler Uzerindeki uzun vadeli etkileri hala
daha fazla arastirma gerektirmektedir. Ayrica, termal dongii haricinde
mekanik  streslerin  zirkonya  Uzerindeki adezyona etkisi
degerlendirilmemistir. Diger ticari silanlar ve metal primerlerin yiizey
hazirligi yapilarak veya yapilmadan uygulandigi daha fazla arastirmaya
ihtiyac vardir. Universal adeziv kullanimi ile saglanan rezin simana ve

seramik  baglantisimin  dayanikhlign  uzun  siireli  calismalarla
degerlendirilmelidir. Aynica, universal adezivin seramik
restorasyonlarin  kompozit rezin ile onarnmindaki  etkinligi

arastinilabilir. Bu calismanin klinik anlami, zirkonya seramik ile rezin
siman arasindaki baglanma giiciiniin seramik vyiizey isleminden
etkilendigi ve bunun da primerlerin ve adezivlerin kimyasal yapisina
bagli oldugudur.

SONUC

Mevcut limitasyonlar dahilinde, self adeziv rezin simanin herhangi bir
primer uygulamasi olmaksizin kullamlabilirligi uretici talimatlarina
gore uygun gorulse de calismamiz neticesinde MDP iceren bir primer ya
da dental adeziv uygulamasinin zirkonya seramik yiizeyine baglanma
gliclinii artirmak icin gerekli oldugu sonucuna vanlmistir. Kumlama
yontemi ile primer ve universal adezivin birlikte kullamimi, zirkonya
seramikler ve self adeziv rezin simanlar arasinda giiclu ve dayanikli bir
bag elde etmek icin giivenilir bir yontem olarak goriilmustiir. MDP
iceren primerler, rezin simanlann zirkonya seramige baglanmasini
iyilestirmede etkili olmustur. Primer olmadan, rezin simanin zirkonya
seramige baglanma dayamim oldukca diisiik bulunmustur. Bu
calismanin sonucuna gore yeni universal adezivler, geleneksel
baglanma tekniklerine bir alternatif olarak dustinulebilir. MDP
fonksiyonel ~monomeri iceren universal adezivler, zirkonya
restorasyonlarin simantasyonuna yonelik klinik prosediirii daha basit ve
verimli hale getirmektedir.
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0z
Amag: Bu in vitro calismada farkli mikrohibrit kompozitlerin distile su veya

kahvede bekletildikten sonra renk stabilitelerinin ve translisensi
parametrelerinin (TP) karsilastinlmas1 amaglanmstir.

Gereg ve Yontem: Calismada, ug farkli mikrohibrit kompozit rezin materyal
[G-eanial Anterior (GC, Japonya), Filtek Z250 (3M, ABD), yeni gelistirilen
Universal kompozit Dolgunn (Himg, Tirkiye)] kullanildi. Her kompozit
rezinden 20 ve toplamda 60 6rnek hazirlandi. Orneklerin yansi distile suda
diger yansi hazir kahve iceren kaplarda bekletildi. Renk stabilitesini
degerlendirmek icin baslangic, 1. ve 4. hafta sonunda; TP icin ise 1. ve 4.
hafta sonunda bir spektrofotometre ile ol¢limler yapildi. Ortalama L*, a*, b*
renk degisim degerleri CIEDE2000 renk formiiliine uygulandi. Renk
parametresi icin; renk degisim degerleri (AEo) ve TP icin; translisensi
degerleri (TPo) hesaplandi. Kiresellik varsayim Mauchly’nin W testi ile
degerlendirildi. Verilerin analizinde tekrarli 6lcimlerde iki yonli varyans
analizi kullamldi. Coklu karsilastirmalar LSD testi ile analiz edildi (p<0.05).

Bulgular: Kompozit rezin érneklerde 1 ve 4 hafta kahvede bekletme sonrasi
anlamli diizeyde renk degisimi (AEoo: 3.45-7.93) gozlendi. En yiiksek renk
degisimi Dolgunn kompozit grubunda (p<0.001; p=0,001) saptandi. Kahve ve
kontrol grubunda yer alan kompozitlerin TP degerlerinde farklilik gozlenmedi
(F=1,821 p=0,181; F=0,191 p=0,828).

Sonug: Calismada, restoratif materyallerin renk stabilitesinde icerik ve
kompozisyonu gibi yapisal ozelliklerinin renklenmeye neden olan iceriklere
maruz kalmalan durumunda onemli bir bilesen oldugu, ancak transliisensi
parametresinde anlamli degisikligine neden olmadig1 gézlendi.

ABSTRACT

Background: The aim of this study is to compare discoloration and
translucency parameters changes of coffee and distilled water immersions
on different microhybrid composite resins.

Methods: 60 disks (20 samples from each material) were prepared from
three different composites [G-eanial Anterior (GC, Japan), Filtek Z250 (3M,
USA) and a newly developed material universal composite Dolgunn (Himg,
Turkey)]. Half of the samples were stored in distilled water and the other
half in coffee solution. For color stability; the measurements were
conducted at baseline, after 15t and 4t weeks and for transluceny parameter
(TP); after 15t and 4t week by a spectrophotometer. The mean discoloration
value of L*, a*, b* parameters was applied to the CIEDE2000 formula. For
discoloration parameter; color difference values (AEqo) and whereas for TP;
translucency parameter values (TPoo) were calculated. The assumption of
sphericity was assessed by Mauchly's W test. For the analysis of repeated
measurements, two-way analysis of variance and for multiple correlations
LSD tests were used (p<0.05).

Results: Significant discoloration (AEeo: 3.45-7.93) was observed after 1 and
4 weeks of coffee immersion. The highest color change observed in Dolgunn
group (p<0.001; p=0.001). There were no significant difference in TP values
of the composites in coffee and control group (F=1.821 p=0.181; F=0.191
p=0.828).

Conclusion: The results of our study concluded that structural properties of
the composite materials such as content and composition were important
components in color stability when exposed to discoloration contents,
however there was no significant change in the transluceny parameter.

Anahtar Kelimeler: Kompozit rezin; Renk stabilitesi; Translisensi
parametresi. Keywords: Color stability; Composite resin; Translucency parameter.
GIRIS Rezin icerikli materyallerin renk stabilitelerinin degerlendirildigi

Dis hekimliginde kompozit materyaller, hastalarin artmakta olan estetik
talepleri, bitin kavite siniflamalarinda kullanilabilmesi, adeziv
sistemlerdeki gelismeler nedeniyle yaygin klinik uygulama alanina
sahiptir.! Dental restorasyonun estetik basarisi, direkt olarak optik
gorunumuyle iliskilidir. Renk ve translisensi parametreleri estetik
restorasyonlarda onemli optik ozellikler arasinda yer alir. Kullanilan
restoratif materyaller, dogal dis yapisinin rengini ve transliisensine yakin
ozellikler sergilerken ayn1 zamanda uzun donemde renklenmelere kars
da stabil kalabilmelidir.2®> Kompozit materyallerin renk degisimi
multifaktoriyel olup icsel veya dissal etkenlere bagli olusabilmektedir.
icsel etkenler rezin matrikste ve matriks/partikiil ara yiiziinde bilesen
kompozisyondaki farkliliklar sonucu olusurken, dissal etkenler plak,
besin ve tutin gibi faktorlerden kaynaklanmaktadir. Kompozit
rezinlerde renk degisimi yetersiz polimerizasyon, su absorpsiyonu,
beslenme, agiz hijyeni ve restorasyona ait yiizey ozellikleri gibi
etkenlerden de kaynaklanabilmektedir.*>
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arastirmalarda farkli tipte iceceklerin (kahve, cay, sarap, kola, meyve
suyu vb) ve agiz gargaralarinin degisen derecelerde renklenmeye neden
oldugu ifade edilmektedir. Bu sivilarin meydana getirdigi renk
degisikliklerinin materyalin icerik ve kompozisyonuna bagli olarak
degiskenlik gosterebilecegi ifade edilmistir. Rezin kompozitlerin
renklenmeleri, estetik problemlerin yanisira onemli miktarda zaman ve
maliyet kaybina da neden olmaktadir.>”’

ideal estetik bir restorasyon icin tercih edilen kompozit materyalin
translisens ozellikteki mine dokusuna benzer sekilde transliisensi
ozelligine sahip olmasi gerekmektedir. Bu optik ozellik 15181n yansima
oranini ve kalitesini ifade etmektedir. Farkli kompozit rezin tiplerinin
polimerize edilmesi ve eskitme islemini takiben translusensi
parametrelerinde artma ya da azalma oldugu belirtilmektedir. Estetigin
on planda oldugu anterior bdlge restorasyonlarinda kullanilacak
kompozit materyallerde polimerizasyonun renk ve translisensi
parametrelerini degistirebilecegi g6z 6niinde bulundurulmalidir.®0
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Calismamizda farkli mikrohibrit kompozitlerin distile su veya kahvede
bekletildikten sonra renk stabilitelerinin ve transliisensi
parametrelerinin karsilastirilmasi amaclanmistir. Bu calismanin sifir
hipotezi farkli mikrohibrit kompozitlerin distile su veya kahvede
bekletildiginde renk stabiliteleri ve transliisensi parametreleri
acisindan fark olmayacagidir.

Gerec ve Yontem

Bu calisma Baskent Universitesi Tip ve Saglik Bilimleri Arastirma
Kurulu tarafindan onaylanmistir (Proje no: D-DA22/02).

Renklenme ve Transliisensi Deneyi

Calismada iic farkli mikrohibrit direkt kompozit rezin materyal [G-
eanial Anterior (GC-Japonya), Filtek Z250 (3M, ABD) ve vyeni
gelistirilen universal kompozit Dolgunn (Himg, Tiirkiye) (Tablo 1)
kullanildi.

Tablo1. Calismada kullanilan mikrohibrit kompozit restoratif

materyal iiriin bilgileri.

. UDMA,
0 GC Corp, Stronsiyum . :
G-enial Tokyo, 2007011 lantanoit 63 01-17 CHGEEGED
nterior Japonya flordr, silika komonomerleri
pony ’ (BIS-GMAsIz)
" TEGDMA, BIS-
Fitek™ 7250 SMESPE - nNGoazag  ZTKOTE, 60 00135  GMA UDMA,
Bis-EMA
Himg
Seramik ve Silanize :
Dolgunn Medikal B UDMA, BIS-
Universal Kompozit 336-1021 ryum, 80 0.03-1.0 GMA,
5 S Alumo-Boro-
Restorative San.Tic. il TEGDMA
Silikat cam

Ltd.Sti,

Tarkiye
Bis-GMA: Bisfenol A glisidilmetakrilat, UDMA: Uretan dimetakrilat, TEGDMA: Trietilen glikol dimetakrilat, Bis-
EMA: Etoksile bisfenol-A dimetakrilat.

Calismanin orneklem blyukligu GPower3.1 programinda
gerceklestirilmis olup Cohen’s f=1.014, a=0.05 yanilma diizeyi ve (1-
B)=0.80 test giicii ile gerekli olan toplam orneklem biiyiikligl her bir
grup icin en az 15 kisi olarak hesaplanmistir.™ Standardizasyon igin
calismada kullanilan kompozit materyallerin A2 rengi secilmistir.
Calisma ornekleri icin 2 mm kalinlik ve 5 mm capinda teflon kaliplar
olusturuldu. Kalip uizerinde poliester strip bant bulunan bir siman cam1
Ustune yerlestirildi. Kompozit materyaller plastik bir el aleti ile kaliba
adapte edildikten sonra baska bir poliester strip bant ve siman cami
kompozitin  lzerine  yerlestirildi.  Direkt = kompozit rezin
materyallerinden her grupta 20 adet ornek olmak Uzere toplamda 60
adet disk seklinde ornekler olusturuldu. Direkt kompozit rezin
materyallerinin hepsi sadece Ust yiizeylerinden 1200 mW/cm? 151k
siddetinde cama temas edecek sekilde LED 151k cihaz1 (VALO Cordless,
Ultradent Products Inc, South Jordan, UT, ABD) ile 20 saniye
polimerizasyon gerceklestirildi. Cihazin 151k siddetinin kontroli bir
radyometre (Model 100, Demetron/Kerr, Danbury, ABD) ile her 5
ornekte bir kontrol edildi. Teflon kaliplardan polimerize edilmis
kompozit ornekler cikarildi ve alt yiizeylerine ornek numaralan
kaydedildikten sonra 37°C’de inkiibatorde distile su icerisinde cok
bolmeli polietilen kaplar icinde post-polimerizasyon icin 24 saat
bekletildi. Sonra, tiim orneklerin iist ylizeylerine sirasiyla aluminyum
oksit icerikli 2381-coarse, 2381-medium, 2381-fine ve 2381 superfine
Sof-Lex disklerin (3M ESPE, St. Paul, MN, ABD) her biri 20 sn siireyle
kullanilarak 5000 rpm tur hizinda polisaj islemi uygulanmistir. Polisaj
islemini takiben tim orneklerin Ust yiizeylerinden renk olciimleri (L*,
a*, b*) 30 cm mesafede konumlandinlarak D65 standart aydinlatma
sartlarinda 45 ve 0 geometrik gozlem derecelerinde optik
konfigiirasyona bagli kalarak gri zemin lizerinde (L*:51,5 a*:0,5 b*:3,1)
bir dijital spektrofotometre cihazi (VITA Easyshade Compact, VITA
Zahnfabrik, ABD) ile gerceklestirildi. Baslangic degerleri 6rneklerin
orta bolgesinden Uc¢ kez tekrarlanarak olciildi ve ortalamalar
kaydedildi. Her kompozit grup orneklerinin (n=20) yarisi distile suda
diger yansi hazir kahve iceren kaplarda saklandi. Renklendirme islemi
icin tercih edilen hazir kahve solusyonu11 (Nescafe Classic, Single
Bags, Nestle SA, Vevey, isvicre) 2 g’lik tekli poset icerigin sekersiz ve
siitsiiz 200 ml kaynamis suda eritilerek hazirlandi. icecekler diliie
edilmedi. Renklendirme islemi icin ornekler bu solusyon icerisinde

paslanmaz celik kaplarda 37°C’de Niive inkibatorde (Binder 80339,
Minih Almanya) karanlik ortamda olciimleri yapilana kadar (1 hafta ve
4 hafta "'?) muhafaza edildi. Saklanan &rneklerin bulundugu
kaplardaki renklendirme soliisyonu deney siiresince gunlik olarak
yenilendi. Aym sekilde distile suda bekletilmekte olan orneklerin
sivilan da yenilendi. Olciimler yapilmadan &nce tiim 6rnekler 10 sn
distile su ile yikanarak, 10sn hava ile kurutuldu. Kompozit orneklerin
baslangig, 1. hafta ve 4. hafta sonunda renk dagiim degerleri (L*, a*
ve b*) bir dijital spektrofotometre cihazi ile (VITA Easyshade Compact,
VITA Zahnfabrik, ABD) 30 cm mesafe konumlandinlarak D65
standartlarinda aydinlatma sartlarinda 45 ve 0 geometrik gozlem
derecelerinde optik konfigiirasyona bagli kalarak gri zemin lizerinde
(L*:51,5 a*:0,5 b*:3,1) olculdu. Dijital spektrofotometre cihazinin her
Olciimden once Uretici firmanin talimatlan dogrultusunda kalibrasyonu
saglandi. Olciimler 6rneklerin orta bélgesinden iic kez tekrarlanarak
yapildi, elde edilen verilerin ortalamasi kaydedildi. Calisma ve kontrol
gruplarindaki orneklerde; baslangic (24 saat), 1. hafta ve 4. hafta
araliklarindaki ortalama L*a* ve b* degerleri CIEDE2000 renk
formiiliine uygulandi. Calismada, parametrik degerler' 1 olarak kabul
edildi. Baslangic ve renklendirme isleminden sonraki renk
koordinatlarindaki L*, a* ve b* verileri kullamlarak renk degisim
degerleri (AEw) (Sekil1A) hesaplandi.

AC’

15, ACTy2 4 (Ao Ac”
A FED 4 (2 4 Ry

AL AH' | 2
AEow0 =[G~ 2 G2
Translusensi Parametresi olcumleri siyah (L*:0,7 a*:3,2 b*:2,9) ve
beyaz (L*:90,1 a*:0,7 b*:3,0) zemin lizerinde D65 standart aydinlatma
sartlarinda  belirtilen ac1  ve mesafe konfiglirasyonunda
gerceklestirilirken her 6lciim 6ncesinde cihaz kalibre edildi. Olciimler
orneklerin 1 ve 4 haftalik renklendirme isleminden sonraki donemlerde
3 kez tekrarlanarak gerceklestirildi. Orneklerin TPoo degerleri (Sekil 1B)
hesaplandi. Formiilde belirtilen “B” ve “W” alt simgeleri renk
koordinatlann Uzerinde siyah ve beyaz arka planlara karsilik
gelmektedir. Parametrik degerler 1 olarak kabul edildi.

Bl3.

O S R CamCiry Hymtip 11
TPo=[ (227 + (B2 4 (BEye 4 g, () ()

ATPOOZ TPRenklendirme sonrasi — TPBaslang)g

istatistiksel Analiz

istatistiksel analizler R 4.1.2 yaziliminda ve SPSS 25.0 (IBM Corp,
Armonk, NY, USA) programinda gerceklestirilmistir. Verilerin
analizinde Wilcoxon testi ve tekrarli olcimlerde iki yonlu varyans
analizi kullamlmistir. Kuresellik varsayim Mauchly’nin W testi ile
degerlendirilmistir. Coklu karsilastirmalarda LSD testi kullanilmistir.
istatistiksel anlamlilik p<0,05 olarak kabul edildi.

BULGULAR

Bu calismada AEw’nin algilanabilir esik degeri 1,30 olarak belirlenerek,
AEg0>1,30 degeri gozle algilanabilir renk degisimi olarak kabul edildi.
AEq icin kabul edilebilir esik degeri 1,8 ve AEw >1,8 degerleri ise klinik
olarak kabul edilemez renk degisimleri olarak kabul edildi." 1 hafta ve
4 hafta kahvede bekletme siiresi sonrasi kompozit rezin orneklerde
AEq renk degisim degerleri 3,45 ile 7,93 arasinda ve klinik olarak kabul
edilemez duzeyde saptandi (Sekil 2). Tablo 2’de verilen varyans
analizi sonuclarina gore; kahve gruplarinda yer alan kompozitlerin renk
degisimleri acisindan zamana bagli olarak istatistiksel olarak anlamli
farklibk gosterirken (F=111,430 p<0,001); kontrol grubundaki
kompozitler zamana bagli olarak anlamli fark gostermemistir (F=0,618
p=0,65). Kahve grubundaki kompozitlerin renk degisimleri coklu
karsilastirmalar sonrasinda LSD testi sonuclar incelendiginde; GC ve
Dolgunn (p=0,001) ile Dolgunn ve FiltekTM Z250 (p<0,001)
kompozitlerinin renk degisimlerinde farklilk bulunurken, incelenen
materyaller arasinda en yiiksek renk degisimi Dolgunn kompozit rezin
grubunda (p<0.001; p=0.001) saptandi. G-Aenial Anterior ve FiltekTM
2250 gruplan ise daha diisiik ve yakin seviyede renk degisimi gosterdi
(p=0,270) (Tablo 3).
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AE>1,30 dederi gozle nlgllanablllr renk degisimi; AEq >1,8 degeri ise klinik olarak kabul edilemez renk degisimi
olarak kabul edilmistir.”

Sekil 2. Kompozitlerin kontrol ve kahve gruplarinda zamana gore AEoo
degerlerinin ortalama + standart hata grafigi.

Tablo 2. Kahve ve kontrol gruplar icin kompozitlerin zamana gore
renk degisimlerinin varyans analizi sonuglar

Kompozit 12,409 <0,001**

Kahve Zaman 111,43 <0,001%*
Kompozit x Zaman 5817 0,001%*
Kompozit 2,806 0,078
Kontrol Zaman 2,729 0,074
Kompozit x Zaman 0618 0,652
*p<0,001

Tablo 3. Kompozit rezin orneklerinin kahve ve distile su ile
renklendirme sonrasi1 CIEDE2000 formiiliine gore renk degisim (AEoo)
ortalamaz standart sapma degerleri ve karsilastirmal sonuglari.

Dolgunn (n=20) 1,87+1,90% 1,46 + 1,21°° 678+1,01°¢ 7,93 = 1,10°° 0,008+
G-AenialAnterior (n=20) 19+073" 181 =032 0721 523 +1,23°C 6,84 = 1,96%° 0,007+
Filtek™ 2250 (n=20) 111099 1,04 +0,71°8 0475 466 0,57°° 546 + 0,350 0,022*

p<0,05
a, b, ¢, d: Ayni satirda yer alan farkli harfler istatistiksel olarak anlamli farklilik ifade etmektedir.
A,B, C, D: Ayni siitunda yer alan farkli harfler istatistiksel olarak anlaml farklilik ifade etmektedir.

Kompozit materyallerin CIEDE2000 formiiliine gore translisensi
algilanabilirlik ve kabul edilebilirlik esik degerleri sirasiyla TPT 0.62 ve
TAT 2.62 seklinde bildirilmistir13. Bu calismada da ilgili esik degerleri
temel alinmis olup 1 ve 4 haftalik kahvede bekletme siiresi sonrasi
kompozit orneklerinde klinik olarak kabul edilebilir sinirlarda TPOO
degerleri (1,01-2,16) gozlenmistir (Sekil 3). Kahve ve kontrol grubunda
yer alan kompozitlerin TPOO degerlerinde farkliik gézlenmemistir
(F=1,821 p=0,181 ve F=0,191 p=0,828). Kahve ve kontrol grubuna ait TP
degerlerinde kompozit tipi ve zamana bagli olarak da farklilik
saptanmamistir (Tablo 4). Filtek™ Z250 kompozit grubunda TPOO
degerleri zamana bagli olarak kahve ve kontrol gruplarinda anlamli
farklilik gostermekle birlikte (F=6,994 p=0,016); diger kahve ve kontrol
gruplarina ait TPOO degerleri ise gruplar arasinda ve zamana bagli
olarak farklilik gostermemistir (F=0,919 p=0,411; F=1,597 ve p=0,221)
(Tablo 4 ve 5).

Kontrol Kahve

G-Aenial Anterior G-Aenial Anteror |

—

—
I E—
Zaman
itk 2250 M sevane ek 2250 arhata
Ootrata Dortrata
‘ .
e
;

Zaman

Kompozit
Kompozit

Dolgunn Dolgunn

—

1 10 15
Ortalama Ortalama

CIEDE2000 formiiliine gore transliisensi algilanabilirlik ve kabul edilebilirlik esik degerleri sirasiyla TPT 0.62
ve TAT 2.62 olarak kabul edilmistir.”

Sekil 3. Kompozitlerin kontrol ve kahve gruplarinda zamana gore
TPoo degerlerinin ortalama =+ standart hata grafigi.

Tablo 4. Kahve ve kontrol gruplan icin kompozitlerin zamana gore
TP degerleri varyans analizi sonuglari.

Kompozit 1,821 0,181
Kahve Zaman 0,474 0,497
Kompozit x Zaman 0,919 0,411
Kompozit 0,191 0,828
Kontrol Zaman 6,499 0,017*
Kompozit x Zaman 1,597 0,221

*p<0,05

Tablo 5. Kompozit rezin orneklerinin distile su ve kahve
renklendirme sonrasi CIEDE2000 formiiliine gore
ortalamazstandart sapma TPoo degerleri ve karsilastinimal
sonuglari.

Dolgunn

o 12822010 194%141%0 0,241 17321645 138 % 1,740 0,386
I
AenialAnterior 132 £1,17A% 1,43 + 0,90° 0,721 208 £1,30°% 2,161,120 0,241
(n=20)
k™
F""?:: OZ>Z5° 068 +033* 1,94 = 1,59% 0,007 1,08 +0,60° 1,01 +0,83°¢ 0721
*p<0,05

a, b, ¢, d: Ayni satirda yer alan farkli harfler istatistiksel olarak anlamli farklilik ifade etmektedir.
A,B, C, D: Ayni siitunda yer alan farkli harfler istatistiksel olarak anlaml farklilik ifade etmektedir.

TARTISMA

Bu calismada kahve ve distile su ile renklendirme isleminin farkli
mikrohibrit kompozit materyal tiplerinde renk stabilitesi ve TP
degerine etkisinin degerlendirilmesi amaclanmistir. Su ve kahve ile
renklendirmenin kompozit orneklerinde renk stabilitesine etkisi
olmayacag1 yoniindeki hipotezimiz reddedilirken; TP degerine etki
etmeyecegi yoniindeki hipotez kabul edilmistir.

Estetik restorasyonlarda oral kavitenin yarattigi karanlik gorsel efekt
veya dis dokusu lizerindeki renk degisimlerinin maskeleyebilmek icin
kompozit rezinlerin opak ve dentin tonlan gelistirilmistir.'® Renk
stabilitesi ozellikle anterior kompozit restorasyonlarda onem arz
etmektedir. Renklenmeye maruz kalmis restorasyonlarda estetik
basansizlik sonucu restorasyonlarin yenilenmesi gerekebilmektedir.
Bu durum hasta ve hekime ekstra maliyet ve zaman kaybi olarak geri
doénmektedir."”

Calismamizda renklendirme isleminde kahvenin tercih edilme nedeni
giindelik yasamda cok sik tiiketilmesidir. Kompozit rezinler su
absorpsiyonu nedeniyle pigment icerikli soliisyonlara maruz
kaldiklarinda yapisinda renklesmeler olusmaktadir.” Absorpsiyon,
siklikla rezin matriks alaninda meydana gelmektedir. Su emilim
orani, materyaldeki rezin icerik ve rezin-doldurucu ara yiizey
baglantis1 ile iliskilendirilmektedir. Fazla su emilimiyle rezinde
genisleme ve plastiklesme gorilmektedir. Bu durum kompozit
materyalde leke penetrasyonu ve renk degisimine ortam hazirlayarak
mikro catlaklar veya ara ylizey bosluklarinin olusmasina ortam
hazirlamaktadir. Kahve, disik polaritede sar renklesmeye neden
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olan maddeler icermektedir.'® Nonpolar ve hidrofilik 6zellige sahip olan
kahvenin renklendirme icerigi yiizeye yapisarak o bolgede sabit
kalmakta ve daha fazla boyanmaya neden olmaktadir.' Calismamizda
CIEDE2000 renk koordinatlar baz alinarak renk degisim (AEw) ve TP
degerleri (TPw) hesaplanmistir. Elde edilen sonuclar incelendiginde;
kahvede bekletme sonrasi kompozit rezin orneklerinde 3,45 ile 7,95
arasinda klinik olarak kabul edilemez diizeyde renk degisimi
saptanmistir. Bu bulgu, kahvenin kompozit materyallerde yogun
renklenme olusturdugu bircok calismayla parelellik
gostermektedir.'¢2%2' 24 saat boyunca sivi ortama maruz birakilmanin
yaklasik olarak 1 aylik klinik kullamim kosullarina denk geldigi
bildirilmistir.?2 Calismamzda, sivilarin kompozit rezinlerin optik
ozellikleri Uzerinde kisa donem etkilerini ortaya koyabilmek icin 1 hafta
ve uzun donemde ortaya c¢ikabilecek olast  degisimleri
gozlemleyebilmek icin in vivo olarak 2,5 yila denk geldigi belirtilen 4
haftalik renklendirme periyotlarn secilmistir.2>?> Renk stabilitesi
acisindan en fazla renk degisiminin 1. haftada gozlendigini ve artisin 4.
haftaya kadar devam ettigini bildiren calismalarla™", AEq
degerlerimiz uyumludur. Ertas ve ark.’min?? yaptiklarn calismada
doldurucu partikiil buyukligiine bagli olarak, mikrohibrit rezinlerde
nanohibrit kompozitlere oranla daha belirgin renklenme oldugu
bildirilmistir. inceledigimiz mikrohibrit materyaller arasinda en
belirgin renklenme Dolgunn kompozit rezinde (p<0.05;p=0.001)
gozlenmistir. Renklenmeye yatkinlikta rezin matriksin tipi de onemli
olmaktadir. Organik matriks genellikle Bis-GMA ve UDMA esaslidir.?
UDMA icerikli kompozit rezinlerin daha iyi adezyon ve renk stabilitesine
sahip oldugu belirtilmistir®, Aym zamanda, Bis-GMA’nin viskozitesini
azaltmak icin matriks yapiya eklenen TEDGMA iceriginin miktarina bagl
olarak su emilimindeki artis ile renklenme artmaktadir.?’ UDMA ve Bis-
GMA icerigine sahip yeni gelistirilen kompozit rezin Dolgunn grubunda
meydana gelen yiksek orandaki renklenmenin, ayn1 zamanda
iceriginde yer alan ve su emilimini arttirdigi bildirilen TEGDMA kaynakli
olabilecegi distintilmiistiir. Diger bir matriks sistemi olan Bis-EMA bir
Bis-GMA analogudur, hidroksil grubu icermemesi nedeniyle diisiik
viskoziteye sahiptir. BisEMA ve UDMA-Bis-EMA esasli rezinler, Bis-GMA
esasli rezinlere gore su emilimine karsi daha dayamkldirlar.?® Yeni
gelistirilen universal kompozit Dolgunn uriniinin profiline katki
saglanmasi adina; hidrolitik denge icin organik matriks yapisinda Bis-
EMA tercih edilebilecegi ve yiiksek doldurucu hacmine ragmen disiik
renk stabilitesinin ara faz ile iliskilendirilen su emilim miktar1 acisindan

gozden  gecirilerek  fiziksel  Gzelliklerinin  gelistirilebilecegi
diistinilmustiir. Kompozit rezinlerin renk stabilitesi; matriks,
doldurucu  kompozisyonu, matriks doldurucu ara yuzii ve

polimerizasyon derecesine bagli olmaktadir.?’ Bir materyalin yiizey
ozellikleri de materyale ait 151k gecirgenligi lizerinde etkiye sahiptir.
Materyalin 15181 gecirebilmesi, 15181n dagiiminm engelleyebilecek
derecede yuzey kusurlar ve porozite yapisi ile iliskilendirilmistir30.
Calismamizda bu faktorleri elimine etmek maksadiyla olusturan
kompozit yiizeylerin standardizasyonu icin ilgili calisma ornekleri aynm
bicimde polimerize edilerek polisajlar saglanmistir.

Transliisensi, materyalin 15181 gecirgenligi sonucunda arka planin
goriinmesi ve parsiyel opaklik veya tam opaklik ile tam seffaflik
arasindaki durumu ifade etmektedir.3' Yiiksek TP degerleri materyalin
daha fazla translisensi Ozelligine sahip oldugunu gdstermektedir.
Materyal tamamen opak oldugunda, bu parametrenin degeri sifir olarak
kabul edilmektedir.3?3* Calismamizda 4 haftalik kahve ile renklendirme
sonrast kompozit orneklerinde klinik olarak kabul edilebilir diizeyde
TPoo degerleri (1,01-2,16) gozlenmistir. Materyalin 15181 absorpsiyonu ya
da 15181n materyalden gecis miktan yani materyale ait transliisensi
ozelligi; matriks ve doldurucu bilesimi, inorganik doldurucu partikiiller
ile matriks faz arasindaki kinlma indeks farki, doldurucu biiyiiklugd,
partikl boyutu oranlarina bagli olarak degisiklik
gosterebilmektedir.?** Restoratif materyal kiicik partikiil yapisina
sahip oldugunda ( ~0.1 um. capinda) 15181 daha iyi gecirmektedir. Bilylik
partikiil icerikli materyaller ( ~10 pum. capinda) ise 15181 daha az
gecirerek daha opak goriinmektedirler. Ayn1 zamanda materyale ait
partikiil sayis1 da onem kazanmaktadir. Materyalin blyiik partikiil
icerigine sahip fakat hacim birimine diismekte olan partikiil sayis1 az
oldugu durumlarda 151k daha az sacilarak opak goriiniim azalmaktadir.®
Absorbe edilen, yansiyan veya gecen 151k miktar1 materyalin kimyasal
ozellikleriyle birlikte degiskenlik gosterebilmektedir. Bu nedenle farkli
kimyasal yapidaki kompozit materyallerin renkleri ayn oldugunda bile
15181 yansitma miktan veya absorbe etme orami birbirinden farkli
degerlere sahip olmaktadir. Renk 6zellikleri, malzemenin 6zellikleri ve

kompozisyonun  bir sonucu olarak karsimiza c¢ikmaktadir.
Arastirmacilar, Bis-GMA’nin UDMA ve TEGDMA’ya kiyasla daha yuksek
translisent 6zellik gosterdigini belirtmislerdir.3¢ Calismamizda yakin
ve klinik olarak kabul edilebilir TP degerlerinin varligi calismada
kompozit rezinlerin kompozisyonunda yer almakta olan ortak
monomer ve doldurucular ile iliskilendirilebilecegi dustintilmistir.
Kahve ile renklendirme sonrasi kompozit rezinlerin farkli icerik yapisi
ve renklenme miktan TP  degerlerinde  degiskenlikler
olusturabilmektedir. Kompozitler arasindaki TP deger farkliliklan
materyallerin kimyasal yapi, partikillerin say1 veya capina
baglanmaktadir.® Arastirmacilar, kompozit rezin icerigindeki
TEGDMA’ya Bis-GMA eklenmesiyle rezinin kinlma indisinde artis
oldugunu bildirmislerdir.?® Yaslandirma isleminden sonra kompozit
rezin materyallerde TP degerlerinde azalma3 ya da artis*” oldugunu
bildiren calismalar mevcuttur. Bizim calismamizda kahve ile
renklendirme islemini takiben istatistiksel olarak anlamli olmamakla
birlikte TEGDMA ve Bis-GMA icerikli matriks yapisinda ve doldurucu
partikiil boyutu yakin degerlere sahip Dolgunn ve Filtek kompozit
materyal grubunun TP degerlerinin arttig1; Bis-GMA icermeyen ve
daha biiyilk doldurucu partikiiliine sahip olan diger kompozit rezin
grubunda ise azaldig1 gozlendi. Calismamiz, kompozit materyallerde
renk stabilitesi ve translisensi ozelliklerinin bilinmesiyle restoratif
tedavi sirasinda renk secimi asamasinin daha basit ve daha az zaman
alan bir basamak haline getirebilecegini onermektedir. Kompozit
rezinler ve dental yapilar arasindaki renk farkliliklarin1 kamufle
edilebildiginde daha estetik goriiniime sahip ve dogala yakin
restorasyonlara imkan saglanabilmektedir.® Klinik calismalar
restoratif materyallerin en iyi degerlendirilebildigi alanlardir. Hasta
takip suresinin uzun olmasi ve etik gereklilikler klinik calismalan
sinirlayabilmektedir. 3% Oral kavitede tiikiiriik, sicaklik degisimleri ve
pH seviyelerindeki farklilklar da kompozit materyallerde uzun
vadede renklenmeyi ve transliisensi ozelliklerini etkileyebilmektedir.
Yerli uretim dental materyallerin onunu acmak ve sektorde yer
edinmesi adina ozellikle yeni gelistirilen Dolgunn kompozit rezin
materyalinin optik 6zelliklerini degerlendiren daha cok in vivo ve in
vitro calismaya ihtiyac vardir.

SONUC
Bu calismanin sinirlari dahilinde;

1. 1 hafta ve 4 hafta kahvede bekletme siiresi sonrasi tim kompozit
rezin Orneklerinde AEQ00 renk degisim degerlerinde artis
gorilmistir.

2. Yeni gelistirilen mikrohibrit tipte Dolgunn kompozit materyali en
yiiksek renk degisim degerini gosterdigi tespit edilmistir.

3. 4 haftalik kahve ile renklendirme sonrasi translisensi ozelligi
degerlendirildiginde ise tiim kompozit orneklerinde klinik olarak
kabul edilebilir diizeyde TP0O degerleri saptanmistir.

4. Yeni Uretilen Dolgunn kompozit rezin materyalinin optik ve diger
yapisal oOzelliklerinin degerlendirildigi farkli calismalara ihtiyag
vardir.
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ABSTRACT

Background: The purpose of this study is to compare the efficacy of XP-endo
finisher R file and PIPS technique using Er: YAG laser on gutta-percha removal
in root canals obturated with two obturation techniques.

Methods: The root canals of sixty single-rooted teeth were prepared with
ProTaper Next Rotary instruments up to X3 (Dentsply, Ballaigues,
Switzerland). Half of the root canals were obturated with cold lateral
condensation technique and the other half with System B technique (Kerr
Corporation, CA, USA) and BioRoot RCS sealer (Setodent, Louisville, USA) was
used in all groups as a root canal sealer. After one week, all samples were
retreated with Protaper Universal retreatment instruments (Dentsply
Maillefer, Ballaigues, Switzerland) and enlarged to ProTaper Next X5 File at
the working length. Both groups were divided into 3 subgroups according to
the additional cleaning methods: control group without an additional
cleaning method, XP-endo Finisher R or PIPS technique using Er: YAG laser.
Finally, all teeth were split longitudinally and images were taken using an
operation microscope (Carl Zeiss, Heidelberg, Germany). The images were
analyzed by Image J program. Two-way ANOVA and Tukey tests were used
for statistical analysis.

Results: There was a statistically significant difference between the canal
filling techniques applied in the evaluation of remnants (p=0.010). There was
no significant difference between additional cleaning methods (p=0.196).

Conclusion: Within the limitations of this study, cleanliness is more difficult
in root canals obturated with System B technique. Use of additional cleaning
method was not effective in removal of root canal filling materials.

Keywords: XP-endo Finisher R, Er: YAG laser, PIPS, Retreatment, BioRoot
RCS, Endodontics

(074
Amag: Bu calismanin amaci, iki farkli obturasyon teknigi ile doldurulan kdk

kanallarinda giita-perka cikarilmasinda Er: YAG lazer kullanilarak PIPS
tekniginin ve XP-endo Finisher R egesinin etkinligini karsilastirmaktir.

Yontemler: Altms tek koklu disin kok kanallann X3'e kadar (Dentsply,
Ballaigues, isvicre) ProTaper Next Rotary aletleri ile sekilledirildi. Kok
kanallarinin yarisi soguk lateral kondenzasyon teknigi ile diger yarisi System
B teknigi (Kerr Corporation, CA, ABD) ile dolduruldu ve tiim gruplarda kok
kanal pat1 olarak BioRoot RCS pati (Setodent, Louisville, ABD) kullanildi. Bir
hafta sonra tiim kok kanallarindan Protaper Universal retreatment egeleri
(Dentsply, Ballaigues, isvicre) kullamlarak gutta perka uzaklastinldi ve kék
kanallan calisma uzunlugunda ProTaper Next X5’ kadar sekillendildi. Her iki
grup da ek temizleme yontemlerine gore 3 alt gruba aynldi: Ek temizleme
yontemi olmayan kontrol grubu, XP-endo Finisher R veya Er: YAG lazer
kullanilarak PIPS teknigi. Son olarak tiim disler uzunlamasina ayrildi ve
operasyon mikroskobu (Carl Zeiss, Heidelberg, Almanya) kullamlarak
goriintiiler alind1. Goriintiiler Image J programi ile analiz edildi. istatistiksel
analiz icin iki yonlii ANOVA ve Tukey testleri kullanildi.

Bulgular: Gita perka uzaklastinlmasinda uygulanan kanal doldurma
teknikleri arasinda istatistiksel olarak anlamli fark vardi (p=0.010). Ek
temizleme yontemleri arasinda anlamli bir fark yoktu (p=0,196).

Sonug: Bu calismamin sinirlan dahilinde System B teknigi ile doldurulan kok
kanallarinda giita perka uzaklastirmak daha zordur. Kanal dolgu
malzemelerinin ¢ikarilmasinda ek temizleme yonteminin kullanilmasi etkili
olmamustir.

Anahtar Kelimeler: XP-endo Finisher R, Er: YAG laser, PIPS, Retreatment,
BioRoot RCS, Endodonti

Introduction

Root canal treatment is a safe procedure that aims to keep the tooth
with decay or periapical lesion in the mouth without pain, with high
success rate between 86-93 percent.' However, in some cases, success
may not be achieved, infection continues in the periapical tissues,
causing the patient's symptoms to persist. Nonsurgical retreatment is
suggested in order to reconstruct healthy periapical tissues after
secondary infection of the obturated root canals in consequence of
inadequate root canal treatment or coronal-apical leakage.?

Adequate removal of primary root canal filling materials is the most
important step during retreatment to reach residual bacteria. Although
there are many retreatment techniques (hand files, ultrasonic devices,
nickel-titanium (NiTi) rotary and reciprocating systems, solvents) and
most of them are found to be effective, it has been shown that the
complete removal of filling materials could not be achieved.3 As a result
of this, while the success rate in the primary root canal treatment is
very high, the success rate in retreatment falls between 60-85 percent.’
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Hand file usage for gutta-percha removal can be difficult and takes a
lot of time and effort, particularly if the root canal filling material is
well condensed.* Accordingly, the use of rotary files is the most
common technique for removal of root canal filling materials. ProTaper
Universal retreatment system (Dentsply Maillefer, Ballaigues,
Switzerland) is specially designed and widely used retreatment system,
containing 3 instruments (D1, D2 and D3). All three instruments have
different tapers and tip diameters (0.09/0.30 mm for coronal, 0.08/
0.25 mm for middle and 0.07/0.20 mm for apical portion) for removal
of the root canal filling materials in different portions of root canals.

Additionally, supplementary methods have been designed to raise the
removal efficiency of obturation materials.® One of these
supplementary methods is laser activated approach known as photon
induced photo acoustic streaming (PIPS). PIPS is a protocol which Er:
YAG laser is used with 20 mJ energy and 50 ps pulse rate. Shock waves
and intracanal cavitations are produced as a result of photo-acoustic-
mechanic effect in the root canal system. The use of PIPS technique has
been informed to improve the removal efficacy of root canal filling
materials.®
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Recently, the XP-endo Finisher (FKG Dentaire, La Chaux-de- Fonds,
Switzerland), another finishing file, was presented for use as a final
step in root canal disinfection. The non-tapered rotary NiTi
instruments, made of a MaxWire alloy with #25 tip, are straight at
room temperature (M-phase), could modify their shape owing to their
molecular memory to the A-phase, when they are placed to the root
canal and subjected to the body temperature. It is claimed that areas
that cannot be reached with standard instruments can be accessed
and cleaned with the A-phase shaped files. The XP-endo Finisher R
(FKG Dentaire) which has a core diameter larger than the XP-endo
Finisher, is a novel variation. This feature makes it slightly stiffer and
also more effective in removing remnants in root canals cleaving to
the canal walls, especially hard-to-touch areas such as curved and
oval areas.

PIPS technique with Er: YAG laser and XP-endo finisher R have been
shown to be useful as an additional cleaning method in gutta-percha
removal®'?; however, there is no study compared with each other in
removal efficiency of obturation materials in the literature.
Therefore, the purpose of this study is to compare the efficacy of PIPS
technique and XP-endo finisher R files in removal of root canal filling
materials from the root canals obturated with System B and cold
lateral condensation technique.

Materials and Methods
Specimen Selection and Initial Preparation

February 2, 2021 dated and 2021.01.19 numbered ethics committee
approval certificate from the Kirikkale University Non-interventional
Research Ethics Committee, Turkey, was obtained for this study. The
sample size calculation was performed using the G* Power v3.1
(Heinrich Heine, Universitat Dusseldorf, Dusseldorf, Germany) with
0,05 alpha-type error and beta power of 0.95."

Sixty straight single-rooted teeth with completely formed roots and
without internal resorption or calcifications were used in this study.
Calculus and soft tissues were eliminated from the root surfaces with
a periodontal scaler. The samples were decoronated to leave a 16-
mm root length for standardization. The working length (WL) was
determined 1 mm shorter than the length at which it appears at the
apical foramen by inserting a #10 K-file into the root canal. The root
canals were prepared with ProTaper Next Rotary instruments
(Dentsply, Ballaigues, Switzerland) up to X3 at the WL and irrigated
with 2 ml %2.5 NaOCl solution after each instrument. A final irrigation
with 5 ml of %2.5 NaOCl, distilled water and %17 EDTA, was performed
respectively. Then the root canals were dried using paper points.

After the preparation, 60 samples were divided into two groups
according to the obturation techniques and half of the root canals
were obturated with cold lateral condensation and the other half with
System B technique (Kerr Corporation, CA, USA). BioRoot RCS sealer
(Setodent, Louisville, USA), mixed in accordance with the
manufacturer’s instructions, was used in both groups as a root canal
sealer. The samples were stored at 37°C, %100 humidified atmosphere
for 1 week for the sealer to set completely.

After 1 week, retreatment was performed with Protaper Universal
retreatment instruments which were used (300 rpm with 2 N/cm
torque) in a crown-down motion. The root canals were irrigated with
2 ml of 2.5% NaOCl solution during retreatment procedure and then
all root canals were instrumented to ProTaper Next X5 File at the WL.

Supplementary cleaning approach

Both groups were divided into 3 subgroups according to the
supplementary cleaning approach.

Control group: An additional cleaning method was not used. 5ml 2.5%
NaOCl solution is delivered using a syringe with 27 gauge needle.

XP-endo Finisher R: The root canals, positioned in the water bath with
constant temperature 37°C, were filled with 2.5% NaOCl and the XP-
endo Finisher R was activated with 7-8 mm lengthwise movements up
to the WL for 1 min (800 rpm and 1 Ncm). Each instrument was used
in five canals and then discarded.

PIPS technique using Er: YAG laser (PIPS): Each canal was filled with
2.5% NaOCl and the optical fibre was placed approximately 1 mm
below the root canal orifice without touching the inner surface of the

canal wall and activated for 1 min (3x20 sec). When the irrigation
solution in the coronal reservoir decreased, the supplemental NaOCl
was applied through the root canal. Each specimen was irradiated
using a 2940 nm Er. YAG laser (Fotona, Ljubljana, Slovenia), 0.3 W, 15
Hz, and 20 mJ per pulse with 300 pm diameter quartz tip. The pulse
duration was 50 ps.

Finally, each root canal was irrigated with 5 ml 2.5% NaOCl in all
groups.

Evaluation of residual material

To evaluate the residual filling material, the teeth were grooved
buccolingually using a double-sided diamond disk and split
longitudinally using an Ochsenbein chisel. Both root halves were
photographed at x10 magnification using an operation microscope
(Zeiss, Heidelberg, Germany). The images were transferred to a
computer and analyzed by Image J program. The results were
calculated by proportioning the area of residual filling materials on all
root canal surfaces to the area of all root canals.

Statistical Analysis

Statistical analysis were made using SPSS version 22.0 (SPSS Inc.,
Chicago, IL, USA) software program. The data were analyzed with two-
way analysis of variance (ANOVA), one-way ANOVA, post hoc Tukey
multiple comparison test and Independent Samples t test. P value was
established at 0.05.

Results

The mean and standard deviations of the amount of residual gutta-
percha are presented in Table 1. When the cleaning methods were
ignored, the root canals obturated with cold lateral condensation
technique have significantly less gutta-percha remnants than the root
canals obturated with System B (p=0.010) after retreatment. When the
obturation techniques were ignored, there was no significant
difference between the subgroups in cleanliness effect (p=0.196), but
XP Endo Finisher R had the lowest remnant rates.

Table 1. Intergroup and intragroup comparison of mean + standart
deviation of residual values of gutta percha

Control 0,168 = 0,177 0,042 0,295 0,225 = 0,155 0,115 0,336
XPEFR 0,094 + 0,066 0,047 0,141 0,170 = 0,099** 0,100 0,240
PIPS 0,128 + 0,134** 0,033 0,224 0,270 + 0,125 0,178 0,357
Total 0,130 + 0,133" 0,081 0,180 0,221 + 0,130" 0,172 0,270

There was no significant difference between the cleaning methods in
terms of remaining gutta-percha in either cold lateral condensation
technique (p=0.467) or System B filling technique (p=0.250).

No significant difference was found in the pairwise comparison of
filling methods in the control group and XP-endo Finisher R group
(p=0.453, p=0.058). A significant difference was only found in the
pairwise comparison of filling methods in the PIPS group (p=0.027).

Discussion

Nickel-Titanium (NiTi) rotary systems are frequently used for
endodontic retreatment procedures because they are safe, effective
and speedy (13). One of the specially designed rotary instrumentation
systems used for endodontic retreatment is the ProTaper Universal
Retreatment (PTR) System. This system, whose efficacy in removal of
the root canal filling material has been well documented in the
literature,3 was used in this study. In addition, as recommended in the
literature, the retreatment procedure was completed with ProTaper
Next X5 (50/0.06) instrument that two size larger than enlargement
size of primary preparation (30/0.07) to reduce the amount of residual
obturation materials in the root canal.™

Several techniques have been used to evaluate remaining root canal
filling materials on the root canal walls after non-surgical endodontic
retreatment, including radiography, longitudinal sectioning before
microscopic or photographic analysis, and micro-computed
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tomography scanning. Similar to the previous studies'®, in this study,
the roots were separated vertically to evaluate the residual root canal
filling material under the operation microscope. It has been reported
that this method offers advantages over other techniques due to its
ease of use and the constant distance between the object and the
device and provides image standardization.' ' This methodology has
been shown to be more effective than radiographic techniques to
investigate remaining filling materials.”>' In addition, Image J
program, used in some previous endodontic studies, has been stated to
fulfill most routine image processing and analysis needs.'® This
software was used in the present study, since it is non-destructive and
gives accurate results without the need for any intervention in the
evaluation of remaining gutta-percha percentages.

Cold lateral condensation technique is the most widely used technique
for root canal filling worldwide. On the other hand, the studies have
indicated that this technique does not ensure a successful seal of the
root canals.'®?° Warm vertical compaction is able to create an intimate
obturation with good three dimensional sealing with plasticized gutta-
percha condensed into the root canals.?’ In this study, cold lateral
condensation and system B techniques were compared for ease of
removal during retreatment and a statistically significant difference
was found between them, in agreement with other studies.?'?> More
remnants were observed in the root canal walls obturated with System
B technique (p=0.01). This may be due to the ability of System B
technique to plasticize the gutta-percha and thus allow better
compaction of the material into the root canal irregularities.

The issue of the present study was the efficacy of two novel
supplementary cleaning approaches in removing filling materials from
the root canals during retreatment. Residual filling materials were
remained in all samples. This finding is in consistency with previous
reports that also indicated that no retreatment technique was capable
of removing entire filling material from the root canal walls*>? and the
need to develop additional methods.

In the study by Tavares et al.'?, XP-Endo Finisher R was shown to
provide a better cleaning than R1-Clearsonic, which is an ultrasonic tip
produced especially to complement cleaning during retreatment. It
was stated that XP-Endo Finisher R provides a better cleaning than
passive ultrasonic irrigation.® Also in previous studies, it has been
determined that Xp-Endo Finisher R contributes to gutta-percha
removal as an additional cleaning method.”'"?* In a study investigating
the effectiveness of XP-endo Finisher R in the removal of mineral
trioxide aggregate, bioceramic, and epoxy resin-based sealers, XP-
endo Finisher R file improved removal only in the AH Plus group.? In
this study, there was no significant difference between the subgroups
in cleanliness effect, however the lowest amount of gutta-percha was
determined in the group that received additional cleaning with XP Endo
Finisher R.

The effect of PIPS technique using Er: YAG laser on smear layer removal
has been investigated in many studies. It has been demonstrated that
activation of NaOCl and EDTA solutions by PIPS technique using Er: YAG
laser with parameters of 0.3 W, 15Hz and 20 mJ were removed smear
layer effectively.??” However, there are few studies investigating the
gutta percha removal efficacy of the PIPS technique. In one of these
studies, it was determined that PIPS was more effective than ultrasonic
and passive ultrasonic irrigation in gutta-percha removal.? The results
of this study contradict with the results of our study. On the other
hand, in another study, it was stated that there was no difference
between PIPS technique using Er:YAG laser and conventional needle
irrigation.? In the other study, Er: YAG laser application with optic
fiber plain tip after the use of rotary instruments had a significantly
higher removal of filling remnants than using Er:YAG laser with PIPS
fiber tip.* The results of aforementioned studies are in accordance
with our study. According to the results of this study, no statistically
significant difference was found between the activation with PIPS and
conventional irrigation according to the amount of residual gutta-
percha. In addition, there was no statistically significant difference
between XP-Endo Finisher R and PIPS technique in terms of gutta
percha removal. This is the first study to compare the gutta percha
removal efficiency of PIPS and XP-Endo Finisher R. Therefore, there is
no study to compare our results.

Conclusion

e It can be accomplished that under the limitations of this study
cleanliness is more difficult in root canals obturated with System
B obturation technique.

o Neither the XP-Endo Finisher R nor the PIPS technique were
effective in completely removing the residual root canal filling
material.

« More effective root canal cleaning techniques should continue to
be investigated, as any amount of remaining debris or bacteria
will be sufficient to substantially jeopardize retreatment.
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ABSTRACT

Background: This study aims to evaluate the effect of preheating on
microhardness, degree of conversion, and depth of cure of bulk-fill
composites (Tetric EvoCeram Bulk-Fill, SonicFill2) and a conventional
composite (Tetric EvoCeram).

Methods: Layers of Tetric EvoCeram (2 mm), Tetric EvoCeram Bulk-Fill (4
mm), and SonicFill2 (5 mm) were placed in 4-mm diameter molds and
polymerized at room temperature or heated to 55°C for 10 s with a total
number of 60 samples. Then, the top surfaces of the samples were polished.
Thirty samples’ Vickers microhardness was measured from the top and
bottom surfaces. The other 30 samples were pulverized into a fine powder,
and the composites’ degree of conversion was measured with attenuated
total reflectance-Fourier transform infrared (ATR-FTIR) spectroscopy.
Obtained data were analyzed statistically with a significance level of p<0.05.

Results: The degree of conversion of Tetric EvoCeram was higher than the
minimum rate of clinically acceptable value, which is 55%, but the scores of
Tetric EvoCeram Bulk-Fill and SonicFill2 were below the threshold.
Preheating increased the degree of conversion of Tetric EvoCeram Bulk-Fill
and SonicFill2. In addition, preheating did not affect the depth of cure of
SonicFill2 but decreased the rate of Tetric EvoCeram Bulk-Fill.

Conclusion: The results showed that the effect of preheating on the degree
of conversion and depth of cure varied according to the material.

Keywords: Preheating, bulk-fill composite, degree of conversion, depth of
cure, microhardness.

0z
Amag: Bu calismanin amaci on 1sitma isleminin bulk-fill kompozitlerin
(Tetric EvoCeram Bulk-Fill, SonicFill2) mikrosertlik, monomer donusiim

derecesi ve polimerizasyon derinligi izerine etkisini geleneksel bir
kompozitle (Tetric EvoCeram) karsilastirmali olarak incelemektir.

Gereg ve Yontemler: Kompozitler oda sicakliginda veya 55°C’ye 1sitilarak
4 mm capinda kaliplara Tetric EvoCeram 2 mm, Tetric EvoCeram Bulk-Fill
4 mm ve SonicFill2 5 mm derinliginde yerlestirilerek LED 151k kaynagiyla 10
sn polimerize edilmislerdir (n=5). Ust yiizeyleri cilalanan toplam 60 érnegin
yansinin Ust ve alt yiizeylerinden Vickers sertlik degerleri olclilmistiir.
Orneklerin diger yarisi toz haline getirilmis ve attenuated total reflectance-
Fourier transform infrared (ATR-FTIR) spectroskopisi ile monomer donusiim
dereceleri ol¢llmustir. Elde edilen veriler istatistiksel olarak analiz
edilmistir (p<0.05).

Bulgular: Tetric EvoCeram’in monomer doniisim derecesi klinik olarak
kabul edilen minumum deger olan %55’den yilksek olup, Tetric EvoCeram
Bulk-Fill ve SonicFill2 bu degerin altinda kalmistir. On 1s1tma islemi Tetric
EvoCeram Bulk-Fill ve SonicFill2’nin  monomer donisim derecesini
artirmstir.  SonicFill2’nin  polimerizasyon  derinligi 6n 1sitmadan
etkilenmezken, on 1sitma Tetric EvoCeram Bulk-Fill’in polimerizasyon
derinliginde azalmaya neden olmustur.

Sonug: On 1sitmanin monomer doniisim derecesi ve polimerizasyon
derinligine etkisi materyale bagli olarak degismektedir.

Anahtar Kelimeler: On 1sitma, bulk-fill kompozit, monomer déniisiim
derecesi, polimerizasyon derinligi, mikrosertlik.

Introduction

Despite all the advances in dental composites today, polymerization still
has problems. To ensure adequate polymerization, the applied light must
penetrate the bottom of the composite, and the monomers in the organic
matrix must be converted into polymers at the highest rate. Conventional
composites can be applied to the cavity with a layer thickness of up to 2
mm." However, this application takes time, especially in deep cavities. It
increases the possibility of incorporating voids and contamination
between layer two and bond failures between increments, causing failure
in restoration.> Bulk-fill composites developed to overcome these
problems can be applied to the cavity in 4- or 5-mm layers and reduce
these risks.>> For the bulk-fill composites to be polymerized in thicker
layers, some applications have been made to increase light
transmittance. The first is to increase the size of the inorganic fillers,
thereby reducing the surface area between the organic matrix and the
fillers. With this application, the material transparency is increased, the
scattering of the light applied from the surface decreases as it moves
toward the bottom, and a deeper polymerization is provided. Another
method is to add a more photosensitive germanium-based photoinitiator,
Ivocerin (lvoclar, Vivadent, Schaan, Liechtenstein) (dibenzoyl germanium
derivative), in addition to camphor quinone to the composite structure.®

Bulk-fill composites may be low-viscosity (flowable) or high-viscosity,
depending on the amount of filler. Low-viscosity bulk-fill composites are
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more easily placed in the difficult-to-reach areas of the cavity and are
better adapted to the cavity walls.” However, because the filler is low,
its mechanical properties are weak, and chewing surfaces must be
covered with conventional composites. Restoration can be completed
without needing an additional capping layer with high-viscosity bulk-fill
composites>® A sonic activating device is used to make the high-
viscosity bulk-fill composites flowable while placing them into the
cavity so that they can be inserted into the cavity more easily.? In
addition, preheating high-viscosity composites reduces the viscosity of
the material and facilitates their placement in the cavity.®

Inadequate polymerization of composite resins leads to the weakening
of the material's physical, mechanical, and biological properties,
increasing the amount of residual monomer, adversely affecting pulp
tissue, and causing discoloration and failure in restoration.'®' The
temperature of the composite resins affects the degree of conversion
(DC) and the structural properties of the formed polymers. With the
increase in temperature, the mobility of the radicals and monomers in
the composite increases, and a higher DC is obtained.'>'* However,
some studies have shown no increase in the DC of preheated
composites.®'*"'¢ Taubdck et al.'” reported that the DC of preheated
high-viscosity bulk-fill and conventional composites increased or
remained at the same level, depending on the composite type.

The depth of cure (DOC) refers to the composite thickness of the light-
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cured composite resins where sufficient monomer conversion occurs
from top to bottom and can be properly polymerized.” DOC is
determined by proportioning the bottom surface microhardness value
of the composite samples to that of the top surface.” In studies
evaluating the microhardness of preheated composites, while it was
observed that the microhardness value of some composites
increased,'*'>2923 no change was observed in some of them.2"2425
Previous studies show that preheating composite resins results in
different properties, such as polymerization efficiency and
microhardness of the material, depending on the different types and
compositions of composite resins,%?20:21,23,26-28

This study examines the effect of preheating two different high-
viscosity  bulk-fill composites (Tetric EvoCeram  Bulk-Fill
(Ivoclar/Vivadent, Schaan, Liechtenstein) (TECBF) and SonicFill2 (Kerr
Corp. Orange, CA, USA) (SF) on the material’s DC, microhardness, and
DOC by comparing a conventional composite (Tetric EvoCeram,
Ivoclar/Vivadent, Schaan, Liechtenstein) (TEC). The study's first
hypothesis is that preheating does not cause a difference in the DC of
bulk-fill composites; the second hypothesis is that preheating does not
cause a difference in the DOC of bulk-fill composites; the third
hypothesis is that there is no difference between conventional
composites and bulk-fill composites in terms of DC and DOC.

Material and Methods
Specimen preparation

Two commercially available bulk-fill composites (TECBF and SF) and a
conventional composite (TEC, the control group) were the materials
under investigation (Table 1).

Table 1. Composites used in the study

Resin matrix: Bis-GMA,

Tetric Conventional Bis-EMA, UDMA

EvoCeram Ivoclar Vivadent, Schaan,

10s sculptable, (A2, Filler: Barium glass, YbF3, 0,04-3um
(TEC: o(so;nml Liechtenstein, U23115 R e
group) (75-76%/53-55%)
o, Sculptable full- Resin matrix: Bis-GMA,
EvoCeram Ivoclar Vivadent Schaan, depth bulkfill Bis EMA, UDMA
5 10s no capping Filler: Barium glass, YbF3, 0,04-3um

Bulk Fill
(TECBF)

Liechtenstein, U17294 layer required

(IVA, 4 mm)

mixed oxide, PPF
(76-77% [53-54%)

Sonic-activated
flowable and
sculptable full-
10s depth bulk-fill/
no capping
layer required
(A2, 5mm)

Resin matrix:Bis-GMA,
TEGDMA, Bis-EMA, Bis-
EMA SR-541 /
Filler: Glass, SiO2, oxide,
PPF zirkonium silicate
(81,5%/65,9%)

SonicFill 2 Kerr Corp. Orange, CA,

(SF) USA, 6038935 4um

Bis-GMA, Bisphenol-A glycidyl methacrylate; TEGDMA, Triethyleneglycol dimethacrylate; UDMA, Urethane
dimethacrylate; Bis-EMA, Ethoxylated Bisphenol A dimethacrylate; PPF, prepolymerized fillers; YbF3,
ytterbium trifluoride.

The main hypothesis of the research was to compare two independent
groups. Similar studies that can be used in the sample size calculation
were examined, and the highest sample size calculation based on the
statistical method according to hypotheses was used. This study
calculated the sample size at the 95% confidence level using the "G-
Power 3.1.9.2" program. As a result of the analysis, a=0.05, the
standardized effect size from the study in which three independent
groups were compared: 23 (81.07+14.08, 101.42+11.71, 150
.28+10.23) was calculated as 0.9211, and with theoretical power of
0.80, the minimum sample size was calculated as 15. Thus, a minimum
sample size of 5 per group was calculated.

Specimens with a diameter of 4 mm were prepared with Delrin molds.
The sample thickness was 2 mm for TEC, 4 mm for TECBF, and 5 mm
for SF, adhering to the maximum thickness recommended by the
manufacturer. There were 60 composite specimens; 30 were
preheated, and 30 were polymerized at room temperature (23+£1°C).
The preheated groups were heated to 55+1°C by keeping the Ena Heat
Composite Heating Conditioner/CHC3 ((Micerium S.p.A, Italy) heating
device in T2 mode for 20 min after the device reached 55+1°C.
Composite materials were placed in a Delrin mold, which was placed
on a glass slide. They were covered with transparent tape (Mylar Strip;
SS White, Philadelphia, PA, USA) and 1-mm-thick microscope glass,
and excess material was removed by hand pressing. Afterward, the
composites were polymerized for 10 s according to the manufacturer's

recommendation with a light-emitted diode (LED) light-curing unit
(Demi Plus, Kerr Corp. Orange, CA, USA) with periodic level shifting
(PLS) technology, which provides a light intensity varying between
1100-1330 mW/cm2 at a wavelength of 450-470 nm during the
application. The preheated composites were removed from the
heating device and placed in the cavity, and polymerization was
achieved within 1 minute. The specimens were kept in a dark, dry
environment at 37°C for 24 h to complete the polymerization reactions
and randomly divided into two groups to prepare for measuring DC
and Vickers microhardness.

Measurement of the degree of conversion

The DCs of composite specimens (n=5) were determined by Fourier
transform infrared (FTIR) spectroscopy (Shimadzu IR Prestige?',
Shimadzu Co. Japan) equipped with an attenuated total reflectance
(ATR) apparatus. First, a small amount of unpolymerized restorative
materials was placed on the device’s ATR crystal, and then FTIR
analysis was performed. The cured material was pulverized into a fine
powder. Three measurements were made of each specimen. Each
specimen was measured with 16 scans at a resolution of 4 cm-1 within
a wavelength spectrum of 4000-600 cm™'. Peak heights at 1637 cm
(aliphatic carbon double bonds) and 1608 cm™ (aromatic carbon
double bonds) were measured using the baseline method with the
software Origin 8.6 (Origin Lab Corporation, Northampton, USA).

The formula calculated the degree of conversion:
DC% = 100- [(AD/BC) x 100]

A: Absorption values of C=C groups at 1637 cm™ in polymerized
samples

B: Absorption values of aromatic groups at 1608 cm™ in polymerized
samples

C: Absorption values of C=C groups at 1637 cm™ of unpolymerized
samples

D: Absorption values of aromatic groups at 1608 cm™ in unpolymerized
samples

Microhardness and depth of cure measurement

For the microhardness test, the top surfaces of the specimens (n=5)
were polished with four different grains of soflex polishing discs
(Optidisc, Kerr Corp. Orange, CA, USA) containing aluminum oxide
particles for 10 s at low speed. Microhardness measurements were
made with a Vickers microhardness device (Innovatest, Maastricht,
Nederland). A constant load of 300 g was applied to the top and
bottom surfaces of the specimens for 15 seconds, and three tracks
were created on each surface, approximately 1 mm apart.
Microhardness values were determined by taking the average of three
values from each surface. The DOC was determined by dividing the
bottom surface's Vickers microhardness value by the top surface's
value.

Statistical analysis

The NCSS 2007 (Number Cruncher Statistical System) program
(Kaysville, Utah, USA) was used for statistical analysis. The conformity
of the data to the normal distribution was evaluated with the Shapiro-
Wilks test, and it was determined that the parameters were suitable
for the normal distribution. The Student's t-test was used for the
pairwise comparison of quantitative data. A one-way ANOVA test was
used to compare normally distributed groups of three or more, and
the Bonferroni correction was applied in pairwise comparisons. A
value of p<0.05 was used in all tests.

Results

The DC of TEC was above 55% at both temperatures, while the bulk-
fill composites remained below this ratio. The DOC of all composites
remained below 80%. Table 2 compares the DC, top and bottom
surface Vickers microhardness, and DOC of the polymerized
composites at different temperatures. DC of TEC is significantly higher
than bulk-fill composites (p<0.01). The top surface Vickers hardness
of the bulk-fill composites was significantly higher than that of TEC at
both temperatures (p<0.01), and there was no significant difference
between the bottom surface microhardness of the preheated
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composites (p>0.05).

Table 2. Comparison of degree of conversion (DC%), top and bottom surface microhardness [VH (top), VH (bottom)], and depth of cure

(DOC%) of composites polymerized at different temperatures

TEC (control) 70,17+2,64° 71,93+0,85% 60,82+2,15% 56,07+6,26° 32,58+3,14% 31,99+7,83% 53,40+5,32* 56,60+8,88"
TECBF 34,15+2,50° 42,19+1,76° 72,71+2,99° 73,45+8,38" 39,39+1,69° 32,37+2,23" 54,20+3,11* 44,60+5,77>
SF 32,42+2,36° 38,55+3,58° 72,93+1,04° 75,33+1,69° 39,34+2,37° 37,35+3,65% 54,00+3,67% 49,80+5,22%

Different letters in the columns indicate that there is a statistically significant difference. One-way ANOVA Test (p<0.05), Post Hoc: Bonferroni Test (p<0.01). *SD: standard deviation

Table 3 shows the comparison of the effect of preheating each composite on the DC, Vickers hardness of the top and bottom surfaces, and
DOC. Preheating did not cause significant changes in the DC, top and bottom surface microhardness, and DOC of TEC (p>0.05). The DC of the
preheated bulk-fill composites was significantly higher than that of the unpreheated group (p<0.05). Preheating caused a decrease in the

bottom surface microhardness and DOC of TECBF (p<0.05).

Table 3. Comparison of the effects of preheating each composite on the degree of conversion (DC), top and bottom surface microhardness

[VH (top), VH (bottom)], and depth of cure (DOC%)

TEC (control) 70,17+2,64* 71,93+0,85" 60,82+2,15% 56,07+6,26" 32,58+3,14* 31,99+7,83" 53,40+5,32* 56,60+8,88"
TECBF 34,15+2,50 42,19+1,76° 72,71+2,99* 73,45+8,38" 39,39+1,69° 32,37+2,23° 54,20+3,11% 44,60+5,77°
SF 32,42+2,36° 38,55+3,58° 72,93+1,04° 75,33+1,69° 39,34+2,37% 37,35+3,65% 54,00+3,67% 49,80+5,22°

Different letters in the rows for each test indicate a statistically significant difference. Student's t-test (p<0.05). *SD: standard deviation

Discussion

The application of preheating to the bulk-fill composites evaluated in
the study caused a significant difference in the DC. Therefore, the first
hypothesis of the study was rejected. The effect of preheating on DOC
varied according to the materials. Since preheating caused a decrease
in DOC of TECBF and did not cause a significant difference in SF, the
second hypothesis was accepted as partial. DC of TEC was significantly
higher than bulk-fill composites. The DOC of preheated TEC was higher
than TECBF, and there was no significant difference between TEC and
SF. Therefore, the third hypothesis was also accepted as partial.

FTIR spectrometry, one of the direct methods used to determine the
DC of composite resins, is accepted as a reliable and powerful analysis
technique for quantitatively measuring the polymerization reactions of
dental materials.?’ The Vickers microhardness test, one of the indirect
methods, is the preferred method for determining the microhardness
and DOC because the values obtained by this method are reliable, it
does not cause deterioration on the surface of the samples, and the
tests are repeatable.3>?' Performing these tests together provides a
comprehensive evaluation of the polymerization efficiency. The DC
provides information about the material's biocompatibility by
determining the amount of unreacted monomer, and the
microhardness values provide information about the durability of the
composite resin.?2 Therefore, both tests were performed together in
this study.

As a result of the polymerization of composite resins, the carbon-
carbon double bonds in the monomers in their structure are opened
and transformed into polymer chains with single bonds. The DC of Bis-
GMA-based composites varies between 43% and 78%.2%2 Although there
is no consensus on the minimal DC requirements for a successful
restoration, it has been reported that it should be at least 55%.3

In this study, the DC of the control group TEC, polymerized at room
temperature or after preheating, was above 55%, the lowest clinically
accepted value. The DCs of TECBF and SF were below this value. Thus,
the DC of TEC is significantly higher than TECBF and SF. This study
applied 10 s of light to the composite resins according to the
manufacturer's recommendation. The only difference in the content of
TEC and TECBF is the Ivocerin added to TECBF so that it can polymerize
in a thicker layer. However, the DC of TECBF below 55% may have been

due to insufficient 10-s curing. In the literature, Ilie et al.**
determined the DC of TECBF to be less than 55%. Miletic et al.?* also
reported that 10 s of time was insufficient for high-viscosity bulk-fill
composites to achieve adequate polymerization. However, Zorzin et
al.* found that TECBF and Tarle et al.? reported that TEC and TECBF
reached a DC of over 55%. The difference in the results of these
studies might be due to the different experimental conditions.

While the preheating application did not cause a significant change
in the DC of the control group TEC, it caused an increase in the DC
of TECBF and SF. The DC of SDR (Dentsply) flowable bulk-fill
composite preheated to 54°C'2, and of fiber-reinforced EverX
Posterior (GC) bulk-fill composite heated to 55°C *° was found to be
higher than the group applied at room temperature. Erhardt et al.®
showed no difference in the DC of the preheated Filtek BulkFill (3M
ESPE). The DC of TEC was 70.17+2.64% and 71.93%x0.85% in the
groups that were not preheated and preheated, respectively. It is
seen that preheating causes a difference in the DC, but not at a
significant level. It is seen that the ratios obtained for TEC under
both experimental conditions are at an acceptable level for Bis-GMA-
based composite resins.??32 The polymerization is a self-limiting
reaction, so preheating may not have significantly affected the
conversion of more monomers to polymers. Taubdck et al.”,
similarly to our results, found that TEC was not significantly affected
by preheating, and the DC of preheated TECBF was found to be
higher than that of the untreated group. Taubock et al." evaluated
x-tra-fil (Voco), QuixFil (Dentsply De Trey), SonicFill (Kerr), and
TECBF bulk-fill composites in their study and determined that the
DCs of these materials were not affected by the preheating process.
The researchers claimed that only TECBF was affected by preheating
among the bulk-fill composites, possibly due to the Ivocerin added
to its content. However, in our study, the DC of the preheated
SonicFill 2 bulk-fill composite also increased. The SonicFill and
SonicFill 2 composites are similar in their placement with the sonic
activating device but have different contents. Therefore, this
difference between the two materials might be due to the
difference in the structure of their composite resins.

When the effect of preheating on the microhardness values of each
composite was examined, it was determined that it did not cause a
significant difference in the Vickers microhardness values of the top
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surface. Theobaldo et al." reported that preheating low-viscosity
bulk-fill composites did not cause a significant difference in the top
and bottom surfaces compared to those polymerized at room
temperature. In our study, TECBF was the only composite affected by
pre-heating in terms of bottom surface microhardness values, and the
bottom microhardness values of the preheated group were
significantly lower than the group at room temperature. The only
difference between TECBF and TEC is Ivocerin. Therefore, the fact
that TEC's bottom surface Vickers hardness value was not affected by
preheating but TECBF was affected suggests that this situation was
related to Ivocerin. The polymer chains formed during polymerization
can be linear, branched, or cross-linked. The ratio of cross-link density
in the polymer structure affects the surface hardness of the material.
The fact that cross-links are more than branched and linear bonds
ensures high surface hardness.? In this study, we think that the
interaction of the heat applied to TECBF with Ivocerin causes
differentiation in the organic matrix structure of the material and the
formation of weak linear bonds instead of strong cross-links on the
bottom surface where the light is less penetrating.

The DOCs of the composite resins are determined by proportioning the
bottom surface Vickers hardness value to that of the top surface.
Ideally, the bottom-to-top surface microhardness ratio is desired to
be 100%, but 80% is accepted as an indication of effective
polymerization.'3¢ In this study, the DOC of all composites cured for
10 s at room temperature or preheated by the manufacturers'
recommendations remained below 80%. There was no significant
difference between the DOCs of composites. In many studies with
high-viscosity bulk-fill composites,?*343637-3 it was reported that the
DOC of the composites cured for 10 seconds and remained below 80%.
On the other hand, Nagi et al.* stated that the DOC of bulk-fill
composites cured for 10 s was over 80%. In contrast, Ilie et al.* noted
that the success of 10-s light applications varied in bulk-fill composites
from different manufacturers.

In this study, only TECBF was affected by preheating in terms of the
DOC, and it was observed that the DOC of the preheated group was
lower than that of the unheated group. This is due to the bottom
surface microhardness of the preheated group of TECBF being lower
than the non-preheated group. As expected, the preheated group's
cure was also lower when the bottom and top surface hardnesses were
compared.

Regarding the effect of preheating on pulp temperature, preheated
composite resulted in a temperature increase of 6°C to 8°C higher
than room temperature material. Still, this temperature increase is
not the critical factor that causes harm to the pulp.*#

Conclusion

The DC of the evaluated bulk-fill composites was below the minimum
rate of 55%, which was considered sufficient for clinical use at the
layer thickness recommended by the manufacturer, and the DOC
remained below 80%. Preheating bulk-fill composites increases their
DC. The effect of preheating on the DOC varies according to the
material. Considering these findings, it was recommended to be
careful in the clinical use of bulk-fill composites with the layer
thickness and light duration recommended by the manufacturer. In
addition, since the effect of preheating on the depth of cure varies
according to the material, it would be beneficial to evaluate the
composites to be preheated in vitro before clinical use. The limitation
of this study was that it might not entirely reflect the clinical
performance of the evaluated composites since it was performed
under in vitro conditions. In the study, the molds in which the
composites were placed were at room temperature and might differ
from mouth temperature. In addition, the light was applied to the
composite from a distance of 1 mm in the experiments. In clinical
practice, especially in Class Il cavities, the distance of the light to the
composite is longer. Therefore, results may differ in vivo.
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ABSTRACT

Background: It is aimed to compare the indexes of condylar and ramus
asymmetry of dentate and edentulous patients in this study.

Methods: Panoramic radiographs of patients who applied to Firat University
Faculty of Dentistry for various dental complaints between February 2022-
February 2023 were evaluated retrospectively. A total of 200 patients, 100
dentate and 100 edentulous, were included. Habets technique was used to
identify condylar and ramus asymmetry in panoramic radiography. IBM SPSS
Statistics 22 program was used for statistical analysis. In addition to
descriptive statistical methods, mann-whitney u, chi-square test and t-test
were used for comparison. Significance was evaluated at p<0.05 level.

Results: The mean of the condylar asymmetry index was 6.34 % + 5.51 in
edentulous patients and 6.30 % + 5.81 in dentate patients. The mean of the
ramus asymmetry index was 2.73 % + 2.31 in edentulous patients and 2.81 %
+2.31in dentate patients. Although the mean condyle and ramus asymmetry
indexes were higher in dentate patients, this difference was not statistically
significant. Also condylar asymmetry is more common than ramus
asymmetry, no statistically significant difference was found in terms of
condylar asymmetry and ramus asymmetry when edentulous and dentate
patients were compared.

Conclusion: There is no statistically significant difference between dentate
and edentulous patients in terms of condyle and ramus asymmetry index.
Mandibular asymmetry caused by condylar and ramus asymmetries has a
direct impact on facial appearance and can cause various functional and
aesthetic problems clinically. Correct diagnosis of the causative factors in
moderate and severe asymmetries is crucial for effective treatment
planning.

Keywords: Condylar asymmetry; Habets technique; Ramus asymmetry

0z
Amag: Bu calismada tam disli ve tam dissiz hastalarin kondiler asimetri ve
ramus asimetrisi indekslerinin karsilastirilmas1 amaclanmistir.

Gereg ve Yontemler: Subat 2022-Subat 2023 tarihleri arasi cesitli dental
sebeplerle Firat Universitesi Dis Hekimligi Fakiiltesi’ne bagvuran hastalara
ait panoramik radyografiler retrospektif olarak degerlendirildi. 100 disli ve
100 dissiz olmak iizere toplam 200 hasta calismaya dahil edildi. Panoramik
radyografide kondiler asimetri ve ramus asimetrisi tespiti igin Habets teknigi
kullamldi. Calismada elde edilen bulgular degerlendirilirken istatistiksel
analizler icin IBM SPSS Statistics 22 programi kullamldi. Tanimlayic
istatistiksel metotlarin yan sira verilerin karsilastinlmasinda mann-whitney
u, ki-kare testi ve t-test kullamldi. Anlamllik p<0.05 diizeyinde
degerlendirildi.

Bulgular: Tam dissiz hastalarda kondil ve ramus asimetri indeksi ortalamasi
sirastyla % 6.34 + 5.51 ve % 2.73 + 2.31, disli hastalarda kondil ve ramus
asimetri indeksi ortalamasi sirasiyla % 6.30 + 5.81 ve % 2.81 + 2.31 bulundu.
Dissiz ve disli hastalar karsilastirildiginda kondiler asimetri ve ramus
asimetrisi agisindan istatistiksel olarak anlamli bir fark bulunamadi.

Sonug: Tam disli ve tam dissiz hastalar arasinda kondil ve ramus asimetri
indeksi acisindan istatiksel olarak anlamli bir farkliik bulunmamaktadir.
Kondiler asimetri ve ramus asimetrisinin neden oldugu mandibular asimetri,
yliz goriiniimiini dogrudan etkilemekte ve klinik olarak cesitli fonksiyonel ve
estetik sorunlara neden olabilmektedir. Orta ve siddetli asimetrilerde etken
faktorlerin dogru tamisi etkili tedavi planlamasi igin oldukca 6nemlidir.

Anahtar Kelimeler: Kondiler Asimetri; Habets teknigi; Ramus Asimetrisi

INTRODUCTION

Although there is no perfect symmetry, a symmetrical facial
appearance can play an important role in people's social relationships.
One of the major factors that directly change the facial appearance is
mandibular asymmetry.’ Total edentulousness can be encountered with
advancing age in clinically healthy individuals, which can cause size
changes in the condyle and ramus region and cause asymmetry in the
facial appearance.?

Condylar asymmetry (CA) is defined as the difference in vertical
dimension between the right and left condyles.3 During development,
condylar growth is influenced by both genetic and functional factors.
However, as the developmental process advances, the impact of
external influences becomes more important, gradually reducing the
influence of genetic control.* Various studies have shown that functional
factors such as the transfer of chewing forces from the lower jaw to the
skull base and the increase in joint load cause changes in condyle size.
This overload may trigger hyperactivity in the masticatory muscles and
the pathology may turn into osteoarthritis.>® The gonial angle, one of
the main landmarks of orthodontic analysis, is the angle between the
ramus and corpus mandibula and it is highly effective on maximum
chewing forces. In cases of ramus asymmetry (RA), changes in this angle
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may cause a decrease in chewing forces.”® Therefore, it is crucial to
detect CA and RA.

Various techniques have been proposed to evaluate CA and RA in
previous studies. In some of these techniques, panoramic radiographs
have been used due to advantages such as the patient's exposure to a
relatively lower radiation dose and ease of application.’ The two most
preferred techniques for CA and RA measurement in panoramic
radiographs are Kjellberg and Habets techniques.®'® Kjellberg
compared the condyle and ramus height ratios bilaterally to evaluate
asymmetry and Habets used a linear calculation method." It has been
determined that the Habets technique gives the most accurate results
in patients with conditions such as temporomandibular joint disorders."

This study aims to compare the CA and RA indexes of dentate and
edentulous patients using the Habets technique on panoramic
radiography.

MATERIAL AND METHODS

Panoramic radiographs of edentulous patients who applied to Firat
University Faculty of Dentistry for various dental complaints between
February 2022-February 2023 were evaluated retrospectively. Signs of
maxillofacial trauma and pathology, panoramic film errors due to
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patient position, presence of magnification, distortion and non-
diagnostic panoramic radiographs with low resolution were not
included in the study. The sample size was calculated as 55 patients
for each group (110 patients in total) by power analysis. After applying
the inclusion criteria, 100 edentulous patients were included in the
study to prevent data loss. 100 dentate patients which randomly
selected within the previously specified time period were determined
as the control group. Additionally, patients with missing teeth (except
the third molar teeth) were not included in the control group.
Panoramic radiographs were obtained with the Planmeca Promax
(Helsinky, Finland) panoramic device with 60-90 kVp, 3-16 mA, 14 sec
exposure. The radiographs were evaluated together by an oral, dental
and maxillofacial radiologist with 5 years of experience and a research
assistant with 2 years of experience. Right and left condyle and ramus
measurements were made using a lead pencil and tracing paper under
the reflector light according to the Habets technique.

Habets Technique

In order to determine the reference points in the Habets technique,
firstly the A line was drawn tangent to the most lateral points of the
condyle (01) and ramus (0z), and then the B tangent was drawn from
the top of the condyle to cross the line A perpendicularly. The point
where line A cross tangent B is called X. Then, the length from the Oy
point to the X point was recorded as the condyle height (CH), and the
length from the O1 point to the O: point as the ramus height (RH)
(Figure 1). CA and RA calculations were made using the following
formula with the obtained data.'? While it was stated that a value up
to 3% in the Habets index could be caused by X-ray magnification,
above 6% were accepted as asymmetry.®

Asymmetry Index (Al) = (CHright - CHleft / CHright +CHleft) x 100
Asymmetry Index (Al) = (RHright - RHleft / RHright + RHleft) x 100

IBM SPSS Statistics 22 program was used for statistical analysis. In
addition to descriptive statistical methods, mann-whitney u, chi-
square test and t-test were used for comparison and p <0.05 were
considered significant. The difference between right and left condyle
and ramus heights was calculated using the paired t-test.

O1: Most lateral point of condyle
0. Most lateral point of ramus

Line A: Tangent passing through the most
lateral points of the condyle and ramus

Line B: The tangent perpendicular to line A
passing through the top of the condyle

X: Intersection point of line A and B

CH: Condyle Height

Linc A RH: Ramus Height

Figure 1. Habets technique
RESULTS

In our study, the mean of the CA index was 6.34 % + 5.51 in edentulous
patients and 6.30 % + 5.81 in dentate patients. According to these
values, p was calculated 0.804 for the CA. The mean RA index was
found to be 2.73 % + 2.31 in total edentulous patients and 2.81 % +
2.31 in dentate patients. According to these values, p was calculated
0.786 for the RA. According to the t-test, the mean of the CA and RA
index was found to be higher in dentate patients, but this difference
was not statistically significant (p>0.05) (Table 1).

Table 1. Mean values and standard deviations of CA and RA of
patients in the study and control groups

5.81 6.34 5.51

Condylar
Asymmetry 6.30 0.804
Index
Ramus
Asymmetry 2.81 2.31 273 2.31 0.786
Index
SD: Standart deviation
DISCUSSION

Complete edentulism is a weakening and irreversible condition that
can affect facial appearance and cause a variety of clinical problems.
Moderate and severe asymmetries occurring in the ramus and condyle
can also cause various functional and aesthetic problems in edentulous
patients. Early detection of factors that may cause asymmetry is one
of the important variables affecting diagnosis and treatment planning.

Chou et al.” evaluated the relationship between CA and gender; they
found that CA did not change depending on gender. Based on this
result, gender was not taken into account in studies conducted on CA
in recent years. Therefore, differences between genders were not
evaluated in our study.

According to a recent study of Kambylafkas et al.,' panoramic
radiographs can be used to examine mandibular vertical asymmetry
and a lot of researchers suggested that the repeatability of angular
and vertical measurements is high if the patient position is correct. In
our study, radiographs with positioning errors were not included.
Kambylafkas et al.™ also stated that condyle height measurement on
panoramic radiographs is not a reliable method for evaluating
mandibular asymmetries; total ramus height could be used to
determine asymmetry but mostly it would be misdiagnosed. Therefore,
patients with a difference of less than 6% between the left and right
sides may not be diagnosed on panoramic radiography.™ While it was
stated that a value up to 3% in the Habets index could be caused by X-
ray magnification, above 6% were accepted as asymmetry.’ In our
study, the presence of asymmetry was accepted in patients with values
above 6%.

Tooth loss occurs due to mechanical or pathological reasons. Although
spontaneous tooth loss is seen due to progressive periodontal disease
and trauma, the loss of all teeth usually occurs as a result of a
relatively long term process." In this process that progresses towards
complete edentulism, the time of tooth loss and positions of missing
teeth may vary and this may lead to occlusal irregularities,
malocclusions and asymmetries. In our research, we aimed to compare
CA and RA indexes of edentulous and dentate patients. It is very
challenging to say if the CA originates from the right or left condyle in
asymptomatic cases. Researchers did not find a statistically significant
difference between the asymmetries originating from the right or left
sides of the mandible and the condyle heads.'®

In a study by Halicioglu et al.'” which investigated the causes of
asymmetry, it was evaluated whether tooth loss could be the cause of
asymmetry. Researchers compared 51 patients with unilateral
mandibular molar tooth loss before the age of 12 with 51 patients with
normal occlusion and no tooth loss and reported that there was no
difference in mandibular asymmetry on either groups. In our study,
bilateral edentulous and dentate patients were compared and similar
results were obtained.

Cardinal et al."® conducted a study on 39 patients to evaluate CA and
they divided the patients into two groups as: patients with unilateral
crossbite (G1) and patients without crossbite (G2). In this study, where
there was no difference between the groups in terms of gender and
age, no statistically significant difference was found in condylar
asymmetry in the G1 and G2 groups compared to the contralateral
side. Likewise, when G1 and G2 groups are compared with each other,
there is no statistically significant difference in terms of condylar
asymmetry. Additionally, the relationship between age and asymmetry
was evaluated and it was concluded that mandibular asymmetry does
not have any correlation with age.
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Lemes et al."” conducted studies on CA and RA on computed
tomography by comparing patients with different facial growth
patterns. According to their results, the ramus height of the
hyperdivergent group were found to be remarkably shorter than the
hypodivergent and normodivergent skeletal models (p<0.05). However,
there is no significant difference between linear measurements of the
ramus height of normodivergent and hypodivergent patterns (p>0.05).
The effect of facial growth pattern on RA index was not statistically
significant (p=0.0822). Finally, CA did not differ significantly between
the groups. In a study conducted in 2016, the radiation doses of
conventional radiographs and advanced imaging techniques were
compared; 5 millisieverts (mSv) for lateral cephalometric radiography,
9 mSv for posteroanterior cephalometric radiography and 22 mSv for
panoramic radiography were reported. While in CBCT, the exposed
radiation dose was 131 to 429 mSv.2’ We evaluated CA on panoramic
radiographs due to ease of application and lower dose radiation and we
did not find a significant difference between the groups in terms of CA
and RA in parallel with the results of Lemes et al."

In a study by Uysal et al.,?' the CA and RA of patients with unilateral
and bilateral crossbites and patients with normal occlusion were
examined. There was no statistically significant difference in CA and
RA indexes between right and left sides in patients with posterior
bilateral crossbite and patients with normal occlusion. In unilateral
posterior crossbite patients, the same measurements in cross-bite and
normal side were not statistically different. ANOVA results, CA index,
RA index and CA+RA index measurements were not statistically
different between normal occlusion and cross-bite groups (19). Kiki et
al.? found a higher rate of CA in patients with crossbite compared to
patients with normal occlusion in their study. Condylar, ramus and
condylar+ramus heights were not significant between the right and left
sides. In our study, we compared dentate and total edentulous patients
in terms of CA and RA, but we could not make crossbite evaluation
since our study was retrospective. Despite this, the results of our study
showed similar findings with the studies of Uysal and Kiki.2"?

Limitations

Since our study is retrospective, there are limitations such as the
systemic conditions of the patients, presence of TMJ disorders, skeletal
growth patterns and malocclusions are not known. Also here are some
concerns about the reliability of panoramic radiographs for evaluating
mandibular asymmetries due to disadvantages of two dimensional
imaging such as magnification or distortion.

CONCLUSION

There is no statistically significant difference between dentate and
edentulous patients in terms of condyle and ramus asymmetry index.
Mandibular asymmetry caused by condylar and ramus asymmetries has
a direct impact on facial appearance and can cause various functional
and aesthetic problems clinically. Correct diagnosis of the causative
factors in moderate and severe asymmetries is crucial for effective
treatment planning. There may be many factors that cause asymmetry
in processes that can generally result in total edentulism in olders. In
cases of total edentulism, it should be investigated whether the
existing moderate and severe asymmetry conditions continue and
necessary precautions should be taken.
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Evaluation of the Knowledge and Attitudes of Dentists Working in a University Hospital
in Afyonkarahisar Regarding Rational Drug Use

Afyonkarahisdar'da Bir Universite Hastanesinde Calisan Dis Hekimlerinin Akilci ilag Kullanimi Konusunda Bilgi ve Tutumlarinin
Degerlendirilmesi
Omer EKICi®0RciD-0000-0002-7902-9601)

“Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Afyonkarahisar Health Sciences University, Afyonkarahisar, Tiirkiye
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ABSTRACT

Background: This study aims to evaluate the knowledge and attitudes of
dentists working in a dental faculty in Tirkiye about rational drug use.

Methods: In this observational study, a 20-question questionnaire measuring
participants’ knowledge and attitudes towards rational drug use was
administered face-to-face to 59 dentists working in a university hospital in
Afyonkarahisar. The obtained data were analyzed with the SPSS-20 program.

Results: Fifty-two dentists (16 academics, and 36 research assistants)
participated in the study (The participation rate was 89.65%). The most
frequently used information sources by the participants while prescribing
drugs were the internet (27.56%) and colleagues (24.35%), respectively.
Allergic status and pregnancy status were the most frequently asked
questions by the participants in the anamnesis of the patients while
prescribing drugs (94.2%). approximately one-third (32.7%) of the dentists
stated that they did not inform the patient about the "side effects of the
drug”. The subjects that the participants felt most inadequate about the
drugs were price information, bioequivalence, drug interactions and side
effects, respectively. 63.5% of the participants think that both the level of
medical drug knowledge and the level of knowledge about rational drug use
are insufficient.

Conclusion: This study revealed the knowledge gaps and the need for training
on rational drug use among dentists. to dentists. Rational pharmacotherapy
training should be given to dentists before and after graduation.

Keywords: Rational drug use; drug prescribing; survey; dentistry; dentist.

0z
Amag: Bu calismanin amaci, Turkiye'de bir dishekimligi fakiltesinde gorev

yapan dis hekimlerinin akilci ila¢ kullammina iliskin bilgi ve tutumlarim
degerlendirmektir.

Gereg ve Yontemler: Bu gozlemsel calismada, Afyonkarahisar ilinde bir
Universite hastanesinde gorev yapan 59 dis hekimine, katiimcilarin akilc
ila¢ kullanimina yonelik bilgi ve tutumlarim dlcen 20 soruluk bir anket yiiz
yiize uygulandi. Elde edilen veriler SPSS-20 programi ile analiz edildi.

Bulgular: Calismaya 52 dis hekimi (16 ogretim Uyesi ve 36 arastirma
gorevlisi) katild1 (Katiim oram %89,65'tir). Katiimcilarin ila¢ yazarken en
stk kullandiklan bilgi kaynaklar sirasiyla internet (%27,56) ve
meslektaslandir (%24,35). Alerjik durum ve gebelik durumu, katiimcilarnin
ilac yazarken anamnezlerinde en sik sorulan sorulardi (%94,2). Dis
hekimlerinin yaklasik Ucte biri (%32,7) "ilacin yan etkileri" konusunda
hastay1 bilgilendirmedigini belirtmistir. Katiimcilarin ilaglar konusunda en
yetersiz hissettikleri konular sirasiyla fiyat bilgisi, biyoesdegerlik, ilac
etkilesimleri ve yan etkiler olmustur. Katiimcilarin %63,5'i hem tibbi ilag
bilgi diizeyinin hem de akilci ilag kullanimina iliskin bilgi diizeyinin yetersiz
oldugunu diisiinmektedir.

Sonug: Bu calisma dis hekimleri arasinda akila ilag kullanimi konusunda

bilgi bosluklarim ve egitim ihtiyacim ortaya koymustur. Dis hekimlerine
mezuniyet dncesi ve sonrasi akilc1 farmakoterapi egitimi verilmelidir.

Anahtar Kelimeler: Akilar ilag kullamimi; ilag receteleme; anket; dis
hekimligi; dis hekimi.

INTRODUCTION

Today, one of the most important treatment methods in modern
medicine is drug treatment. Appropriate use of drugs by patients and
society is important in ensuring the quality of treatment and medical
care. Access to quality, affordable, safe and effective medicines is an
essential element of an effective healthcare system.! The World Health
Organization (WHO) has defined rational drug use (RDU) as “taking
drugs by the clinical needs of patients, in appropriate doses, for an
adequate time, at the lowest cost to themselves and society”?

Irrational drug use (IDU) has consequences such as an increase in the
incidence of side effects, resistance to some drugs, a decrease in
patient compliance with treatment, an increase in treatment costs, and
inaccessibility to even essential drugs due to incorrect consumption of
resources.? IDU is an important public health problem in Tiirkiye as well
as in the rest of the world. According to WHO's estimations, more than
half of all medicines used are used irrationally, while countries spend
so much money on medicines, on the other hand, at least one-third of
the world's population cannot access essential medicines.* In a study,
it is reported that most of the drugs used in Tiirkiye, similar to those in
the world, are used irrationally.?

Although many people such as physicians, patients, pharmacists,
nurses, medical chambers, and bureaucrats are responsible for rational
drug use practices, the most important responsibility lies with the
prescribing physician. A significant portion of prescriptions written
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today is written by dentists. Dentists prescribe a variety of medications
specific to their field, primarily analgesics and antibiotics. Irrational
use of antibiotics is an increasing, global public health problem,
appearing usually as excessive antibiotic utilization. In general,
antibiotic prescribing rates are lower in dentistry than in general
medicine but have increased dramatically in recent years.> Globally,
dentists have been reported to prescribe 11.3% of all antibiotics.®” It
has been reported that dentists mostly tend to write analgesics in
prescriptions for which they prescribe antibiotics.® It has been observed
that dentists prescribe these drugs irrationally.®' Although studies on
rational drug use by physicians in medicine have increased in Tirkiye in
recent years, there are very few studies on this subject in dentistry.'" "
To ensure and disseminate the use of RDU, dentists' knowledge levels
and attitudes on this issue should be revealed correctly. This study, it
was aimed to evaluate the knowledge and attitudes of dentists working
in a dental faculty in Tirkiye towards rational drug use.

MATERIAL AND METHODS

This descriptive observational study was conducted on 1-31 December
2021 at Afyonkarahisar University, Faculty of Dentistry. Approval for
the study was obtained from Afyonkarahisar University, Clinical
Research Ethics Committee (November 11, 2021, issue 2021/508).
Questionnaires were applied to 59 dentists working at the university's
dental hospital who agreed to participate in the study. Informed
consent was obtained from the participants and the study was
conducted by the principles of the Declaration of Helsinki.
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For the study, similar to the form used in the "Study of Evaluating the
Knowledge and Behaviors of Rational Drug Use of Physicians Working
in Hospitals in Tirkiye" prepared by the Ministry of Health, a
questionnaire with 20 questions was prepared by examining the
studies in the literature. In the survey; First of all, questions were
asked about the demographic characteristics of dentists such as age,
gender, education level, time after graduation, as well as working
conditions such as the number of patients looked after per day and
the number of prescriptions written per day. Then, questions
measuring their knowledge and attitudes about rational drug use were
asked. In these questions, the subjects such as what kind of
information the dentists give to the patient when prescribing drugs,
which factors are questioned in the patient's anamnesis while
prescribing drugs, the sources of information they frequently use, the
criteria they consider in drug selection, were questioned. The
questionnaire was administered to the dentists by face-to-face
method and a 10-minute response time was given for each
questionnaire.

The obtained data were analyzed with the statistics software (IBM
SPSS Statistics 20, SPSS inc., an IBM Co., Somers, NY). The sample
size of 48 subjects was calculated using the G*Power version 3.1.9.2
(Heinrich-Heine-Universitat Dusseldorf, Germany; 1-8 = 0.80, a =
0.05, effect size: 0.45). In addition to descriptive statistics (number,
percentage distribution, standard deviation, etc.), Shapiro Wilk's test
was used for the normal distribution of continuous variables to
compare two means. The Mann-Whitney U test was used to compare
two continuous variables that were not normally distributed. Chi-
square test was used to compare categorical variables. The results
were considered significant with a 95% confidence interval, p<0.05.

RESULTS

52 dentists (16 academics, and 36 research assistants) participated in
the study (The participation rate was 89.65%). Since the research was
voluntary, 3 dentists did not participate in the survey and 4 dentists
were excluded from the study because more than half of the questions
were not answered. The distribution of participants according to
dentistry departments is given in Table 1. 60% of the participants
were male and 40% were female. The age range of the participants
was 23-44 (mean 29.82+4.60 years). The participants' working time
as a dentist ranged from 1 to 20 years (mean 5.96+4.30 years). While
the average number of patients treated per day by the participants
was 11.44, the time allocated to each patient was 19.19 minutes.
Participants reported that they prescribed drugs to an average of
14.67% of the patients, and the average number of drugs per
prescription was 2.09.

Table 1. Distribution of participants according to branches of
dentistry

Oral and maxillofacial
surgery
Oral and maxillofacial

radiology 2 2
Endodontics 2 3 5
Restprative denristry - 2 2
Orthodontics 6 1 7
Pediatric dentistry 10 2 13
Periodontology 4 2 6
Prosthetic dentistry 5 3 8
Total 36 16 52

The attitudes and behaviors of the participants while prescribing are
given in Table 2. While 78.8% of the participants stated that they
always gave information about the patient's disease and its causes,
84.6% stated that they always informed the patient about the
treatment applied. 92.3% of the participants stated that they did not
prescribe any medication without examining the patient, and 34.6%
of them stated that they did not prescribe the drugs that the patient
specifically requested. Only 36.5% of the participants stated that they
could evaluate the results of the treatment. 15.4% of the participants
stated that they always and 71.2% stated that they sometimes
recommend non-drug treatment to the patient. 69.2% of the
participants reported that they were not affected by the promotions

of the pharmaceutical representatives when prescribing drugs (Table
2). No significant differences were found in this limited sample
between academics and research assistants in terms of attitudes and
behaviors when prescribing.

Table 2. General attitudes and behaviors of participants while
prescribing medicines

1. Could you explain to
the patient about the
disease and its causes in
detail?

2. Could you explain in
detail the reasons for
applying the treatment to
the patient?

3. Do you prescribe
medication to your
patient without examining
him/her?

4. Can you write down
the drugs that the
patients specifically
want?

5. Do you recommend

non-drug treatment to 15.4 7.2 135
patients?
6. Can you evaluate the
results of the treatment?
7. Is there a difference in
the choice of the drugs
you prescribe to patients 77 38.5 53.8
with and without social
security?
8. Are you influenced by
the promotions of
pharmaceutical 1.9 28.8 69.2
representatives while
choosing a drug?
9. Do you inform the
patient about the drugs 731 25 1.9
you prescribe?

78.8 21.2

36.5 57.7 58

Table 3 shows what information the participants gave the patient
about the drug when they wrote a prescription. According to this table,
it is seen that the participants always inform the patient about drugs
how to use (82.7%), the treatment process (78.8%) and the daily dose
(69.2%). The least information was given about the price of the drug,
and 1.9% of the participants stated that they always informed the
patient about the price of the drug, 15.4% of them sometimes (Table
3).

Table 3. Information given by participants to the patient while
prescribing medication

36.5 5.8

Name of the drug 57.7
How to use 827 15.4 1.2
Daily dose 69.2 26.9 3.8
Treatment period 78.8 15.4 5.8
Effects of the drug 40.4 46.2 13.5
Side effects of the drug 26.9 40.4 32.7
Medication warnings 46.2 38.5 15.4
The price of the drug 1.9 15.4 82.7

The factors that the participants questioned in the patient's anamnesis
while prescribing medication to the patient are listed in Table 4.
Allergic and pregnancy status were the most frequently asked
questions by the participants in the anamnesis of the patients while
prescribing drugs (94.2%). Apart from this, chronic disease status
(88.5%), age (80.8%), and other drugs used (71.2%) are always the most
frequently questioned conditions. The least questioned factors were
purchasing power (7.7%) and gender (21.2%), respectively (Table 4).

The factors considered by the participants in their drug selection are
given in Table 5. The drug-related factors that the participants always
considered when prescribing drugs were safety (73.1%), efficacy
(67.3%), suitability(51.9%), and cost (7.7%), respectively. It is
noteworthy that here the cost is the factor that is taken into account
the least (Table 5).
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Table 4. Factors questioned by dentists in patient anamnesis while
prescribing medication

Age 80.8 19.2 -

Gender 21.2 30.8 48.1
Chronic disease status 88.5 1.5

Pregnancy status 94.2 1.9 3.8
Other drugs used 71.2 28.8
Allergic status 94.2 5.8

Purchasing power 7.7 65.4 26.9

Table 5. Criteria considered by participants in drug selection

32.7 = =

Efficiency 67.3
Safety 731 26.9

Suitability 51.9 38.5 7.7 1.9
Cost 7.7 115 50 30.8

The distribution of information sources used by the participants while
prescribing drugs is given in Figure 1. The most frequently used
information sources by the participants while prescribing drugs were
the internet (27.56%) and colleagues (24.35%), respectively. The least
used information sources were pharmaceutical software programs and
pharmaceutical company promotions (1.92%), respectively (Figure 1).

Diagnosis and treatment guidelines
Pharmaceutical software programs
Pharmaceutical company promotions
Pharmaceutical package inserts
Pharmacology books

Colleagues

Internet 27.56

Vademecum(medical drug guide)

Figure 1. Distribution of information sources used by participants
while prescribing drugs

The opinions of the participants about their drug knowledge levels are
given in table 6. When the average scores of the answers given by the
participants were examined, the subjects that they found themselves
most competent in terms of drug knowledge level were indications
(3.63), daily dose and administration (3.61). The subjects they
considered the least sufficient were price information (1.98),
bioequivalence (2.71), drug interactions (2.75) and side effects (2.92),
respectively. The number of people who consider themselves very
competent in terms of drug knowledge level remained below 10% in all
categories (Table 6).

Table 6. Opinions of the participants about their own medical drug
knowledge level

59.6 30.8 3.8 5.8 3.63

Endications 9.6
Daily dose and
administration 9.6 53.8 36.5 = 5.8 3.61
Mechanism of action 77 30.8 53.8 1.9 58 3.32
Contraindications 77 30.8 61.5 77 58 3.26
Side effects 58 15.4 50 23.1 58 2.92
Drug interactions
(Other drug, food 38 135 48.1 231 115 2.75
etc.)
Warnings/precautions 5.8 34.6 30.8 21.2 7.7 3.09
Exceptions
(pregnancy, child 7.7 423 34.6 7.7 7.7 3.34
etc.)
Bioequivalence 5.8 17.3 38.5 21.2 17.3 27
Price information - 9.6 173 36.6 36.5 1.98

When the education levels of the participants about rational drug use
were questioned, 44.2% of the participants stated that they did not
receive any training on rational drug use before graduation from the
faculty of dentistry, and 59.6% in the last 5 years. 63.5% of the
participants think that both the level of medical drug knowledge and
the level of knowledge about rational drug use are insufficient. Along
with these, 75% of the participants stated that they wanted to
receive training on rational drug use.

DISCUSSION

Medicines are generally used to improve the quality or quantity of life
or to cure or prevent disease. However, the unnecessary use, misuse
and even underuse of drugs cause serious economic losses and health
risks. Although the field of use of drugs in dentistry is quite narrow,
the prescribed drugs, especially antibiotics, are quite high. For
example, it has been reported that 9-10% of all antimicrobial drugs
prescribed in the United Kingdom were prescribed by dentists.™
Recent studies about systemic antibiotic use in Europe reported
Turkiye as the country having the highest antibiotic consumption
across the continent.™ It is well known that overuse or misuse of
antibiotics will lead to antimicrobial resistance. Furthermore,
dentists tend to empirically prescribe broad-spectrum antibiotics for
the treatment of oral/dental infections or prophylaxis.'® In this study,
the knowledge and attitudes of dentists working in a faculty of
dentistry about rational drug use were comprehensively revealed.

The steps of rational drug use; making the correct diagnosis,
monitoring the prognosis, determining the treatment goals, reviewing
the treatment options, correct prescription and follow-up if
necessary. In this whole process, it is essential to consider non-drug
treatment approaches, to analyze the effectiveness, suitability,
safety and cost of drugs, to provide accurate information and patient
participation." Following the treatment results of current patients is
an important step in determining the treatment method for the next
patients. In this study, 36.5% of the participants stated that they
could evaluate the treatment results "always’, and 57.7%
"sometimes”. In addition, 13.5% of the participants reported that they
did not never recommend non-drug treatment to the patient. Non-
drug treatment is an important element of rational drug use. While
non-drug therapy may be the first choice in the treatment of some
diseases, it can sometimes be recommended as an adjunct treatment
to drug treatment (For example, behavioral therapy and exercise are
recommended in addition to drug treatment in temporomandibular
joint treatment).

In rational drug use, it is very important for the dentist to consider
the individual characteristics of the patient while arranging the
treatment and to determine the drugs to be used accordingly.
Variables such as gender, age, socioeconomic level, weight, and
sociocultural characteristics of patients may affect the physician's
choice of treatment.’” In this study, the dentists most frequently
questioned the pregnancy(%94.2) and allergic status(%94.2) of the
patients while taking anamnesis, followed by the chronic disease
status(%88.5) and the age(%80.8) of the patients. The least
questioned situation during the anamnesis was the purchasing power
of the patient (7.7%). Similar to the results of this study, in a study
conducted among family physicians in Turkey in 2018, it was reported
that physicians questioned drug allergy as a first and chronic disease
as second in the anamnesis. "’

When the factors that dentists consider while prescribing in this
study, it was observed that they always considered the safety of the
drug (73.1%) the most, followed by the effectiveness of the drug
(67.3) and suitability (51.9). Dentists most recently stated that they
consider the price of the drug(%7.7). Similar to the results of this
study, in a similar study conducted recently, it was seen that dentists
considered safety (68.3%) the most when prescribing, followed by
effectiveness (62.4%), suitability (60.7), and price of the drug
(6.0%)." In conducted on physicians before, it has been observed that
physicians mostly consider the effectiveness of the drug when
prescribing drugs.'®?° In light of these studies conducted in Tlrkiye,
we can conclude that dentists mostly consider the safety of the drug
when prescribing drugs, while medical practitioners mostly consider
the effectiveness of the drug.

Physicians or dentists use many sources of information when
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prescribing drugs. When the information sources used by dentists while
prescribing drugs are examined, internet use is the first in this study.
Similarly, in a study conducted on family physicians in Diizce, the
internet was the most common source of information for family
physicians when prescribing medication.?' Today, the Internet is one of
the most important sources of information used by both physicians and
the public. It is easier to access the drug indexes, which were
previously only published as a book, or the information on the
prospectus included in the drugs, via the internet. In addition, the
internet offers the user the opportunity to access more information
such as scientific articles, reports and user comments about the
questioned drug. Remarkably that colleagues are the second source of
information in this study, this result shows that dentists consult their
colleagues while prescribing drugs and are in close communication with
them in a clinical setting.

One of the factors preventing rational drug use is the drug demands of
the patients. Sometimes, patients may insist on physicians to write
down the drugs recommended by their relatives, which they have used
before and which are "good" or that they have bought from the
pharmacy before.?? In this study, 63.5% of the dentists stated that
sometimes, and 1.9% always prescribed the drugs that the patients
specifically requested. Also in this study, 92.3% of dentists stated that
they never prescribe medication without examining the patient.
Physicians’ fear of being exposed to violence, efforts to please the
patient, patient intensity and feelings of burnout may be the reasons
for prescribing the drugs requested by the patient at such a high rate.
In a study conducted in Tiirkiye, a significant proportion of physicians
stated that they prescribed drugs that patients wanted to avoid
discussions with patients. To reduce these demands that put physicians
in a difficult situation, strategies such as hanging informative posters
in health institutions and broadcasting informative public service ads
for patients on television and radio have been suggested.?

The patient must be iinformed about the drug accurately and
completely by the physician. In this study, approximately one-third
(32.7%) of the dentists stated that they did not inform the patient
about the "side effects of the drug". Similarly, it is seen that 15.4% of
the dentists do not inform the patient about "warnings about the drug”,
13.5% about the "effects of the drug” and 82.7% about the "price of the
drug”. The rate of physicians who tell the "name of the drug”, "how to
use" and "treatment process” to the patient is also not 100%. However,
it is the most natural right of patients to be adequately informed about
diagnosis and treatment, and for a successful treatment, patients
should be a participant in the diagnosis and treatment process.

In this study, 73.1% of dentists consider themselves inadequate
regarding drug price information. Again, 30.8% of the dentists stated
that they did not consider the cost of the drug when choosing a drug.
26.9% of dentists stated that they do not consider the purchasing power
of the patient when prescribing drugs. 82.7% of the dentists stated that
they did not inform the patient about the price of the drug. 53.82% of
the dentists answered "absolutely no" to the question "Does the
patient's insurance affect your drug choice or not". These findings show
that dentists do not sufficiently consider drug prices and patient
purchasing power. Although the resources allocated to health in
Turkiye are low, It is noteworthy that the share allocated to drugs is as
high as 29%.2° Considering this situation, it is better understood that
physicians should consider the cost when prescribing. To reduce
prescription costs, comprehensive projects should be put forward at
the national level to include all physicians.

Informing society and physicians about rational drug use has an
important place among the recommendations offered by the World
Health Organization to countries to prevent the negative effects of
irrational drug use on health and the economy.' The underlying cause
of IDU problems is that healthcare professionals do not receive
adequate training on RDU within the scope of their pre-graduate and
post-graduate continuing education. In this study, 44.2% of the dentists
stated that they did not receive any training on rational drug use before
graduation and 59.6% in the last 5 years. In addition, 63.5% of dentists
think that both their medical drug knowledge and their knowledge
about rational drug use are insufficient. It is very important to teach
rational drug use to dentists while they are still students. In Tirkiye,
RDU has been included in the core curriculum of dentistry education
since 2016. In addition to the theoretical pharmacology course seen in
the 3rd grade, applied training in the 4th and 5th grades can enable

dentistry students to be trained more sensitively and competent in
this subject. The inadequacies of physicians' therapeutic
competencies, including not informing their patients, are among the
leading causes of IDU problem.? Educational activities related to
rational drug use, such as choosing drugs, prescribing, informing the
patient about their treatment, and communicating well can increase
the therapeutic competence of physicians. In addition, after
graduation, training on rational drug use should be given to dentists
at regular intervals.

The small study population is the most important limitation of the
study. Although dentists go through similar educational processes and
work in similar conditions, the findings are limited to the study
sample examined, the results cannot be generalized to dentists all
over the country. In addition, in this study, dentists' knowledge and
attitudes regarding rational drug use were evaluated instead of their
rational behaviors, and the results may be subjective. Despite this,
this study is one of the first studies to comprehensively reveal the
knowledge and attitudes of dentists regarding rational drug use.
Future studies should focus on the causes and costs of irrational drug
use by dentists and solution methods such as pharmacotherapy
training in dentistry.

CONCLUSION

Dentists should determine treatment and drug selection according to
the principles of rational drug use, according to the selection criteria
of "effectiveness, safety, suitability and cost” in line with current
evidence-based information. This study shows that irrational drug
use among dentists is an important issue that needs to be addressed
and there is a significant knowledge gap and training need in this
area. Rational pharmacotherapy training should be given to dentists
before and after graduation. Dentists should follow RDU principles
and use the best scientific evidence when prescribing. It is very
important for dentists to constantly update their competencies to
provide quality treatment in dental services. Because knowledge is
dynamic and constantly changing, continuous follow-up of clinical
guidelines, systematic reviews and meta-analyses in evidence-based
drug use is necessary.
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ABSTRACT

Objective: Aim of this study is to examine the effects of chewing gums with
different contents on the salivary flow rate, pH, and ion exchange in healthy
subjects.

Material and Method: Twenty healthy individuals with DMFT scores of < 4,
who did not use any medication or diagnosed with any systemic disease that
could change the flow and characteristics of saliva were selected as the study
sample. The unstimulated saliva of all individuals on day one was collected
in sterile test tubes. After 24 hours, saliva stimulated by chewing paraffin
was collected from each individual as a control group. Then, five different
chewing gums were used for 6 minutes for seven days at 24-hour intervals
(Vivident Xylit, Oneo White, Trident Recaldent, Fluogum, CB12 Boost). Saliva
samples were collected graduated sterile test tubes at 0-1, 1-3, and 3-6
minute intervals. The pH of saliva collected at the end of each test period
was measured with litmus paper to minimize any time-dependent pH
changes. The flow rate was calculated in ml/min. lon exchanges were
evaluated according to the spectrophotometric method. Statistical analysis
was performed using IBM SPSS Statistics, Version 23.0 statistical program.
Statistically significance level was set as p<0.05.

Results: The calcium concentration of the collected saliva was higher in the
gum group containing tricalcium phosphate than in the other groups. Calcium
carbonate containing gum group showed increased salivary flow rate and
higher pH when compared to other groups.

Conclusion: Chewing gum containing calcium carbonate and tricalcium
phosphate may have beneficial effects on the structure of saliva and
beneficial effects in terms of oral and dental health. Chewing gums
containing calcium carbonate and tricalcium phosphate may be preferred as
a priority, especially in individuals with high caries risk and xerostomia
patients.

Keywords: Calcium concentration, Chewing gum, lon Exchange, pH, Salivary
flow rate

0z
Amag: Bu calismamin amaci, farkli iceriklere sahip cikletlerin saglikli

bireylerde tikurik akis hizi, pH ve tukirik iyonlan uzerine etkilerini
incelemektir.

Gereg ve Yontemler: DMFT skoru < 4 olan, herhangi bir ila¢ kullanmayan
veya tikiriik akisim ve 6zelliklerini degistirebilecek herhangi bir sistemik
hastalig1 olmayan 20 saglikli birey calisma 6rneklemi olarak secildi. Birinci
glin tim bireylerin uyanlmams tiikiriikleri steril test tiiplerinde toplandi.
24 saat sonra kontrol grubu olarak parafin cignetilerek her bireyden
uyarilmis tiikiriikleri toplandi. Daha sonra yedi giin boyunca 24 saat arayla
bes farkli ciklet (Vivident Xylit, Oneo White, Trident Recaldent, Fluogum,
CB12 Boost) 6 dakika siireyle cignettirildi. Dereceli steril test tiiplerine 0-
1, 1-3 ve 3-6 dakika araliklarla tiikiirik ornekleri alindi. Her test
periyodunun sonunda toplanan tikiriigin pH1, zamana baghi pH
degisikliklerini en aza indirmek icin turnusol kagidi ile olciildi. Akis hizi
ml/dk olarak hesaplandi. iyon degisimleri spektrofotometrik yénteme gére
degerlendirildi. istatistiksel analiz, IBM SPSS Statistics, Version 23.0
istatistik programi kullanilarak yapildr. istatistiksel olarak anlamlilik diizeyi
p<0,05 olarak belirlendi.

Bulgular: Toplanan tikirtigiin kalsiyum konsantrasyonu trikalsiyum fosfat
iceren sakiz grubunda diger gruplara gore daha yilksek bulunmustur.
Kalsiyum karbonat iceren sakiz grubu, diger gruplara gore daha yiksek
tikirik akis hizi ve daha dusiik pH gostermistir.

Sonug: Kalsiyum karbonat ve trikalsiyum fosfat iceren cikletlerin tukiriigiin
iyon yapisi lizerinde faydali etkileri olabilecegi gibi agiz ve dis sagligi
acisindan da faydali etkileri olabilir. Ozellikle yiiksek ciiriik riskli bireklerde
ve kserostomili hastalarda kalsiyum karbonat ve trikalsiyum fosfat icerikli
cikletler oncelikli olarak tercih edilebilir.

Anahtar Kelimeler: Iyon Degisimi, Kalsiyum konsantrasyonu, pH, Tikiiriik
akis hizi

Introduction

Saliva is considered to be one of the important factors in maintaining
oral health'?2 by preventing the demineralization of enamel with its flow
rate, buffering agents, and mineral contents such as phosphate,
fluorine, and calcium.?>

One of the important factors affecting saliva's composition is saliva's
flow rate.® Increasing salivary flow rate increases protein, sodium,
bicarbonate, and chloride levels while decreasing magnesium and
phosphate levels.” In addition, with the increase in salivary flow rate,
the acid potential of harmful substances such as plaque and sugar is
neutralized. In the literature, it is recommended to chew sugar-free
gum for 5-30 minutes after meals. This will stimulate the salivary flow
rate, which buffers and neutralizes the pH drop after meals. Thus, the
pH of the microbial dental plaque increases.?®

Different types of caries preventive agents in chewing gums have been
described. The most widely used of these is Xylitol, a natural 5-carbon
sugar.'®'" While many studies have investigated the effect of chewing
gum containing Xylitol on salivary flow rate and pH, there is no
comparative, up-to-date study investigating the effects of chewing gum
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containing different caries-preventing agents such as Tricalcium
Phosphate (TP), Calcium Carbonate (CC), Zinc (Z), and Fluorine (F) on
saliva pH and flow rate. Therefore, this study aimed to examine the
effects of chewing gums with different contents on the salivary flow
rate, pH, and ion exchange in healthy subjects. The null hypothesis was
that there is no relation between salivary Ca+2 ion exchange, flow rate,
and pH levels with different chewing gums.

Material and Method

The study sample consisted of saliva collected from 20 healthy, non-
smoker dental students with DMFT scores of < 4, who did not use any
medication or diagnosed with any systemic disease that could change
the flow and characteristics of saliva. All participants were clinically
examined and interviewed by the same researcher. The number of
samples was determined by the statistical power analysis (Power: 0.80
and a: 0.05) as n=20. All participants were asked to sign an informed
consent form before starting the study.

The study consists of two stages: 1) Comparison of salivary flow rate
and pH by chewing gums on volunteers; 2) Comparison of the effect of
chewing gums on salivary Calcium (Ca*?) ion. Different chewing gums
and their active contents used in this study are listed in Table 1.
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Table 1. The names and contents of the chewing gums used in the
study.

Vivident Xylit

Xylitol

Oneo White Calcium Carbonate

Trident Recaldent Tricalcium Phosphate

Fluogum Xylitol + Fluor

CB12 Boost Zinc + Fluor

Saliva sample collection was performed based on the guidelines from
the University of Southern California School of Dentistry.12
Participants were asked not to eat, drink, or chew gum until at least
one hour before the saliva collection period. To avoid the effects of
circadian rhythms on salivary flow rate, the study was planned to be
conducted between 9:00 and 11:00 a.m. On day one, unstimulated
saliva was collected from all participants for 6 minutes at 0-1, 1-3,
and 3-6 minute intervals before chewing gum. After 24 hours, as a
control group, saliva samples were collected in sterile tubes by
chewing paraffin for 6 minutes at the same time intervals for each
individual. In the following days, each individual was given the
chewing gum we included in the study and chewed for 6 minutes at
the same time intervals. At the earliest, 24 hours was waited to allow
salivary flow rates and pH to return to basal levels before chewing
other gum with different contents.

Saliva collection was performed using disposable graduated sterile
tubes. The salivary flow rate was calculated by dividing the volume of
collected saliva in milliliter (mL) by the time required for collection
in minute (min) flow rate (mL/min) = volume (mL)/time (min)." The
pH of the sampled saliva was measured immediately after collection
using litmus paper to minimize any time-dependent pH changes. For
the determination of Ca*2 ion, 14 randomly selected samples
determined by power analysis were sent to Yildiz Technical University
Central Laboratory. lon determination was made with Perkin Elmer
Optima 2100 DV Atomic Emission Spectrometer (Perkin Elmer Inc.,
Wellesley, USA). This study was carried out with the approval of
Istanbul Yeni Yiizyil University Faculty of Dentistry Ethics Committee
dated 04 October 2021 (Decision No: 2021/ 10-718). All study
parameters were conducted in accordance with the Declaration of
Helsinki.

Statistical Analysis

Statistical analysis was done with IBM SPSS Statistics for Windows,
Version 23.0 statistical program. The conformity of the measurable
data to the normal distribution was checked with Shapiro-Wilk tests.
Kruskal Wallis analysis of variance was used for comparisons between
groups that did not show normal distribution, Mann Whitney U test
was used for pairwise comparisons, and analysis of variance was used
for groups with normal distribution. Median (Min-Max) values and
arithmetic mean + standard deviation were given as descriptive
statistics. The limit of significance for all statistics was taken as
p<0.05.

Results

Saliva pH measurement results according to various groups and times
are given in Table 2. According to these results, when the
comparisons within each group were examined, it was seen that there
was no significant relationship between time and pH in all groups.
When the relationships between different groups at the same time
intervals were examined (Table 3), it was observed that there were
significant differences. After applying Calcium Carbonate (Oneo) and
Xylitol (Vivident) gums between 0-1 min, statistically significantly
higher pH values were obtained from the stimulated saliva (chewing
Paraffin) and the unstimulated groups. In the 1-3 minutes range, the
pH values obtained in the Calcium Carbonate group were significantly
higher than the unstimulated, stimulated (chewing Paraffin) and Zinc
+ Fluor (CB12) groups. Between 3-6 minutes, the pH of the Calcium
Carbonate group was found to be significantly higher than all other
groups except the Xylitol group.

Table 2. Saliva flow rate according to various groups and times.
Aroused, CB12, Oneo, Vivident. Different capital letters indicate

significant differences between groups (A, B, C).

Unstimulated 2.1£0.84A 2(0.5-3)
1-3 1.4£0.4.1AB 1.3(0.33-2.33)
3-6 1.2+0.4.1B 1.21(0.5-2.08)

Stimualted 0-1 3.55+0.07A 3.5(1-5)
1-3 2.83+0.92B 2.5(1.33-4.33)

36 2.6+0.87B 2.5(1.17-4)

CB12 01 5.75+£2.32A 5(4-12.5)
1-3 3.9+1.2B 4.16(2.5-6)

3-6 3.01+0.01B 2.91(1.91-5)

Trident 0-1 5.25+1.26A 5(3-7.5)
1-3 3.62+1.18B 3.66(1.67-5.83)

3-6 2.84+1.03B 2.5(1.17-5)

Fluogum 0-1 5.79+1.68A 5(3-10)
1-3 3.42+0.95B 3.33(1.5-5.33)

3-6 2.58+0.72B 2.5(0.8-3.8)

Oneo 0-1 6.22:+1.6A 5.75(4-10)
1-3 4.27+1.27B 4.16(2-6.67)
3-6 3.22+1.28B 3.25(1.67-5.5)

Vivident 0-1 5.45+0.9A 5(4-7)
1-3 3.42+0.85B 3.33(2-6)

3-6 2.68+0.75C 2.5(1.7-4.3)

*P<0,05.
Tablo 3. Intergroup salivary flow rate values at the same time

intervals. 3-6 min: ANOVA, 0-1 and 1-3 min: Kruskal Wallis, Mann
Whitney U. Different capital letters indicate significant differences
between groups.

Unstimulated 2.1+0.84A 2(0.5-3)
Stimulated 3.55+0.97A 3.5(1-5)
CB12 5.75+2.32B 5(4-12.5)
Trident 5.25+1.26B 5(3-7.5) 0.000*
Fluogum 5.79+1.68B 5(3-10)
Oneo 6.22+1.6B 5.75(4-10)
Vivident 5.45+0.9B 5(4-7)
1-3 Unstimulated 1.4£0.41A 1.3(0.33-2.33)
Stimulated 2.83+0.92BC 2.5(1.33-4.33)
CB12 3.9+1.2B 4.16(2.5-6)
Trident 3.62+1.18B 3.66(1.67-5.83) 0.000*
Fluogum 3.42+0.95B 3.33(1.5-5.33)
Oneo 4.27+1.27BD 4.16(2-6.67)
Vivident 3.42+0.85B 3.33(2-6)
3-6 Unstimulated 1.2£0.41A 1.21(0.5-2.08)
Stimulated 2.6+0.86B 2.5(1.17-4)
CcB12 3.01+0.91B 2.91(1.91-5)
Trident 2.84+1.03B 2.5(1.17-5) 0.000*
Fluogum 2.58+0.72B 2.5(0.8-3.8)
Oneo 3.32+1.28B 3.25(1.67-5.5)
Vivident 2.68+0.75B 2.5(1.7-4.3)
*P<0.005
44

Selcuk Dental Journal | ISSN: 2148-7529



Selcuk Dent J. 2024

Yildirim Isik H

A significant difference was observed between the amounts of saliva
over time in each group. The amount of saliva between 0-1 minutes in
each group was statistically significantly higher than the amount of
saliva between 3-6 minutes (Table 4).

Table 4. Saliva pH values according to various groups and times.

Unstimulated 0-1 6.9+0.31 7(7-6)
6.9+0.31 7(7-6) >0.999

6.9+0.31 7(7-6)

Stimualted 0-1 6.9+0.31 7(7-6)
6.95+0.22 7(7-6) 0.768

6.95+0.22 7(7-6)

CB12 01 7+0 7(7-7)
7.05%0.22 7(7-8) 0.601

7.05%0.22 7(7-8)

Trident 01 7.1£0.31 7(7-8)
7.15+0.49 7(6-8) 0.884

7.15+0.49 7(6-8)

Fluogum 0-1 7+0 7(7-7)
7.15%0.37 7(7-8) 0.194

7.15+0.37 7(7-8)

Oneo 0-1 7.3+0.47 7(7-8)
7.5+0.61 7(7-9) 0.150

7.65+0.59 7(7-9)

Vivident 0-1 7.3+0.46 7(7-8)
7.3+0.47 7(7-8) >0.999

7.3+0.47 7(7-8)

*P<0.05.

Comparison of saliva amount at the same time intervals between all
groups revealed that the least amount of saliva was in the unstimulated
saliva for each chewing gum group (Table 5). The amount of saliva
obtained in the unstimulated saliva at each time interval was
statistically significantly lower than all other groups. The highest
amount of saliva in all groups was determined in the Calcium Carbonate
group. While there was no significant difference in the amount of
collected saliva between the stimulated and unstimulated groups 0-1
min, there was a significant difference between these two groups and
all other groups. At the 1-3 min time interval the amount of collected
saliva in the unstimulated group was significantly lower than all groups.
The highest amount of collected saliva was observed in the Calcium
Carbonate group, and there was only a significant difference between
unstimulated and stimulated saliva groups. At the 3-6 min time
interval, only the unstimulated group was statistically significantly
lower than the other groups.

Table 5. Intergroup pH values at the same time intervals. Different
capital letters indicate significant differences between groups.

0-1 Unstimulated 6.9£0.31A 7(7-6) 0.000*
Stimulated 6.9£0.31A 7(7-6)
CB12 7+0AB 7(7-7)
Trident 7.1+0.31AB 7(7-8)
Fluogum 7+0AB 7(7-7)
Oneo 7.3x0.47B 7(7-8)
Vivident 7.3£0.47B 7(7-8)
1-3 Unstimulated 6.9£0.31A 7(7-6) 0.000*
Stimulated 6.95+0.22A 7(7-6)
CcB12 7.05+0.22A 7(7-8)
Trident 7.15+0.49AB 7(6-8)
Fluogum 7.15+0.37AB 7(7-8)
Oneo 7.5+0.61B 7(7-9)
Vivident 7.3+0.47AB 7(7-8)
3-6 Unstimulated 6.9+0.31A 7(7-6) 0.000*
Stimulated 6.95+0.22A 7(7-6)
cB12 7.05+0.22A 7(7-8)
Trident 7.15+0.49A 7(6-8)
Fluogum 7.15+0.37A 7(7-8)
Oneo 7.65+0.59B 7(7-9)
Vivident 7.3+£0.47AB 7(7-8)
*P<0.05.

Statistically significantly higher pH values were obtained from the
chewing gum group containing Calcium Carbonate at 0-1, 1-3, and 3-
6 minutes time intervals compared to the other groups.

Evaluation of the salivary flow rate showed that the amount of saliva
in the 0-1 minutes time interval in each group was statistically
significantly higher than the amount of 3-6 minutes time interval, and
the highest flow rate in all groups was found in the Calcium Carbonate
group.

In addition, Ca*? mineral analysis was performed on three samples
from each group, and the average values are given in Table 6. The
highest Ca*? values were observed in the Tricalcium Phosphate group,
and the lowest in the unstimulated group, followed by the stimulated
saliva group. The difference between Ca*? values of Zinc + Fluor,
Calcium Carbonate, and Xylitol + Fluor was not statistically
significant.

As a result, according to the findings obtained in this study, it was
observed that Calcium Carbonate containing chewing gums gave more
significant results in an increase in pH value and an increase in the
amount of saliva while chewing gums containing Tricalcium Phosphate
gave more significant results in an increase in Ca*? ion value.

Table 6. Ca*? ion values between groups.

Unstimulated 15.56
Paraffin 19.44
CB12 471
Trident 85.67
Fluogum 51.23
Oneo 45.96
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Discussion

Saliva has an enormous capacity to prevent the initiation and
progression of dental caries, and research with saliva is at the forefront
of these studies.?® Saliva flow rate, saturation with tooth minerals,
buffering capacity, the amount of fluorine, calcium, and phosphate
that the saliva contains are the most critical subjects of saliva studies.

As the salivary flow rate changes throughout the day (circadian
rhythm), it is important to standardize the hours at which saliva is
collected in salivary flow rate studies. According to previous literature,
it has been reported that the flow rate of saliva collected in the
morning will be lower than that of saliva collected in the afternoon. ™
In addition, it has been reported that the flow rate is also affected by
position, light, odor, and taste stimulation.® Besides, in many studies,
chewing paraffin has been used to stimulate saliva flow because it is
tasteless and odorless.'”'”2!" Therefore, in this study, saliva samples
were collected according to these limitations mentioned before and
paraffin used as a control group for the detection of stimulated salivary
flow rate. At neutral pH, saliva secreted from stimulated and
unstimulated parotid and submandibular glands is saturated with Ca*?,
but salivary-induced remineralization occurs very slowly due to the low
ion concentration gradient in saliva.?>2* For this reason, more effective
and rapid calcifying agents and agents that increase salivary Ca* are
needed to ensure remineralization, and research on this subject
continues.?* In studies on this subject, it has been reported that
chewing gums containing different components such as Ca",
phosphate, fluoride, and sorbitol are different types of caries
preventive agents. Studies have shown that remineralization is
provided on the tooth surface in contact with oral fluids, with the
increase in Ca* and phosphate concentrations in the mouth during
chewing gum containing Calcium-Phosphate.?>3? According to some
researchers, it has been recommended to chew sugar-free gum for 5 to
30 minutes after meals, because chewing gum stimulates saliva flow
rate, which buffers and neutralizes the pH drop that occurs after
meals."3' Sjogren observed that salivary flow rate and pH value
increased rapidly after chewing gums. The findings of this study have
confirmed the same results that the saliva pH values of chewing gums
with different contents increased rapidly.

There are different types of caries preventive agents in the contents
of chewing gums. The most widely used of these is xylitol. Xylitol,
which cannot be metabolized by bacteria in the oral flora, has been
observed to decrease salivary Streptococcus Mutans levels in many
studies. It is also known that xylitol increases the salivary flow rate
and buffering capacity, thus increasing the intraoral pH value. The OH-
ions in xylitol bind with calcium and phosphate ions in the saliva,
keeping the Ca™ level in the saliva and mouth at a certain level."3
The fluor ion in chewing gum has advantages such as accelerating the
precipitation of calcium and phosphate ions from the saliva on the
tooth surface and being bactericidal. Therefore, the presence of
fluoride in saliva and plaque is very important.3? In addition to Ca*? ion,
fluor ion also has an important place in preventing caries formation.
Many studies have investigated salivary fluor levels after consumption
of fluor-containing toothpastes, mouthwashes, chewing gums, tablets,
and water. However, it has been reported that saliva fluor
concentrations increase after a single use of these applications, but
return to their former concentrations within a few hours.33* However,
the amount of floride in the drinking water of the region should be
taken into consideration before recommending flouride-containing
gums to patients.?” For this reason, only Ca*? ion concentration has
been investigated in this study. Calcium carbonate, another anti-caries
agent found in chewing gums, has an alkaline pH, and its solubility is
very low at neutral pH. Therefore, its effect on plaque acidogenicity is
limited, but small particles are deposited in dental plaque even hours
after brushing with calcium carbonate toothpaste. Since calcium
carbonate neutralizes plaque acidogenicity, it potentiates the effect
of fluor.3?3® Tricalcium phosphate, on the other hand, is a biomaterial
with a chemical formula of CasPOs in alpha and beta form.** Some
researchers have reported that the use of chewing gum containing 2.5%
alpha Tricalcium phosphate caused a small increase in plaque and
calcium phosphate levels in saliva.?’ Alpagot et al.'® have shown in their
study that the reduction of calcium and phosphate ions in saliva would
increase the rate of enamel dissolution. According to results of another
study that evaluated the effect of alpha amylase, calcium, magnesium,
phosphate on buffering capacity and pH in saliva, no statistically

significant relationship was observed between these parameters.® On
the other hand, Ben-Arhey et al.“ reported a statistically significant
relationship between caries and zinc, magnesium and calcium
concentrations in human saliva. Besides, in many previous researches
it has been determined that calcium-phosphate containing chewing
gums increase the calcium and phosphate ions in the saliva during
chewing and thereby increasing the mineral saturation of the tooth
surfaces and providing remineralization in contact with oral fluids.?
Vogel et al.? reported that the use of chewing gum containing 2.5%
alpha tricalcium phosphate caused a small increase in calcium
phosphate levels in saliva and dental plaque. Similar to these
findings, in the present study it was observed that chewing gums
containing calcium phosphate increased the salivary flow rate by 2-3
times. Shen et al.*" determined that the calcium phosphate-
containing chewing gums increased the salivary flow rate by 4-7
times. In addition, in their study, they advocated that salivary
calcium concentrations increased, while salivary phosphate
concentrations decreased.

According to this study data, statistically significantly higher pH
values were obtained from the chewing gum group containing calcium
carbonate at 0-1, 1-3, and 3-6 minutes time intervals than the other
groups. This result may be due to the effect of calcium carbonate on
the buffering capacity of saliva.

Limitation of the Study

In the present study, litmus paper tips were used to measure pH
instead of a pH meter because it gives faster results. Flour ion
concentrations could not be detected in saliva samples because of
time limitations.

Conclusion

Within the limitations of this study, according to the findings, it may
be concluded that using chewing gums containing calcium carbonate
and tricalcium phosphate is an effective method in increasing saliva
pH and flow rate when necessary. Patients with higher risk of caries
or dry mouth could be advised to use this chewing gum. However,
since there are not enough studies in the literature on the
remineralization capacity of tricalcium phosphate and calcium
carbonate, more studies are required before it can be used as a caries
preventive material.

Degerlendirme / Peer-Review
iki Dis Hakem / Cift Tarafli Kérleme
Etik Beyan / Ethical statement

Bu makale, sempozyum ya da kongrede sunulan bir tebligin icerigi
gelistirilerek ve kismen degistirilerek uretilmemistir.

Bu calisma, ylksek esas alinarak

hazirlanmamistir.

lisans ya da doktora tezi

Bu calismanin hazirlanma siirecinde bilimsel ve etik ilkelere uyuldugu
ve yararlanilan tiim calismalarin kaynakcada belirtildigi beyan olunur.

This article is not the version of a presentation.

This article has not been prepared on the basis of a master’s/ doctoral
thesis.

It is declared that during the preparation process of this study,
scientific and ethical principles were followed and all the studies
benefited are stated in the bibliography.

Benzerlik Taramas1 / Similarity scan
Yapildi - ithenticate

Etik Bildirim / Ethical statement
ethic.selcukdentaljournal@hotmail.com
Telif Hakk: & Lisans / Copyright & License

Yazarlar dergide yayinlanan calismalarinin telif hakkina sahiptirler ve
calismalar1 CC BY-NC 4.0 lisansi altinda yayimlanmaktadir.

46

Selcuk Dental Journal | ISSN: 2148-7529



Selcuk Dent J. 2024

Yildirim Isik H

Finansman / Grant Support

Yazarlar bu galisma icin finansal destek almadigin1 beyan etmistir. |
The authors declared that this study has received no financial support.

Cikar Catismasi / Conflict of Interest

Yazarlar ¢ikar catismasi bildirmemistir. | The authors have no conflict
of interest to declare.

Yazar Katkilar1 / Author Contributions

Calismanin Tasarlanmasi | Design of Study: HYI (%100)

Veri Toplanmas1 | Data Acquisition: HYI (%100)

Veri Analizi | Data Analysis: HYI (%100)

Makalenin Yazimi | Writing up: HYI (%100)

Makale Gonderimi ve Revizyonu | Submission and Revision: HYI (%100)

https://dergipark.org.tr/tr/pub/selcukdentj

47



Effect of Chewing Gums with Different Contents on Salivary Flow Rate, pH, and lon Exchange

Cilt 11 e Sayi 1

REFERERENCES

1.

20.

21.

22.

23.

24.

. Al-Moosawi

Takenouchi et al., “Effects of chewing gum base on oral hygiene
and mental healty: A pilot study,” Bull Tokyo Dent Coll, 62(1):7-
14, 2021.

U. K. Vantipalli, “Effect of three commercially available chewing
gums on salivary flow rate and pH in caries-active and cariesfree
children: An in vivo study,” Journal of Indian Society of Pedodontics
and Preventive Dentistry, vol. 35, no. 3, pp. 254-259.

Akyiiz S, Yarat A, Tanboga | ve Emekli N. Comparison of salivary
calcium, phosphorus and total protein concertration with dmft
index levels in children 4-6 years of age, Journal of Marmara
university dental Faculty. 1991; (2): 67-73.

Edgar WM. Saliva and dental health. Clinical implication of salivai:
report of concensus meeting. Br. Dent. J. 1990; 169(3-4); 96-98.
Kirzioglu Z. Ve Bakan N. 22-28 yaslan arasindaki clriikli ve
clriliksiiz bireylerde tikirik Ca, P, Mg, amilaz, Ph segerleri ve
tamponlanma kapasitelerinin karsilastitilmasi. Atatiirk Uni Dis Hek
Fak Dergisi. 1993; 3(2): 1-6. (Turkce)

Wellington PB. Risk factors in dental caries. Int Dent 3 1998:
38:211-217.

FDI Working Group 10, CORE: saliva, its role in health and disease,
Int Dent J 1992; 42: 291-304.

M. E. Jensen, “Effects of chewing sorbitol gum and paraffin on
human interproximal plaque pH,” Caries Research, vol. 20, no. 6,
pp. 503-509, 1986.

Du et al., The economic benefts of increased sugar-free chewing
gum in China: a budget impact analysis’’ BMC Oral Health 21:436,
2021.

. Tuncer D, Onen A, Yazici AR. Effect of chewing gums with xylitol,

sorbitol and xylitol-sorbitol on the remineralization and hardness
of initial enamel lesions in situ. Dent Res J (Isfahan).
2014;11(5):537-43.

. Cardoso CAB, Cassiano LPS, Costa EN, Souza-E-Silva CM, Magalhaes

AC, Grizzo LT, et al. Effect of xylitol varnishes on remineralization
of artificial enamel caries lesions in situ. J Dent. 2016;50:74-8.

. Navazesh M, Kumar SK; University of Southern California School of

Dentistry. Measuring salivary flow: Challenges and opportunities. J
Am Dent Assoc 2008;139:355-40S.

RIK, Qasim AA. (2020) The Impact of Dental
Environment Stress on Dentition Status, Salivary Nitric Oxide and
Flow Rate. Journal of International Society of Preventive and
Community Dentistry, 10(2), 163-170.

. Balakrishnan M, Simmonds RS, Tagg JR. Dental caries is a

preventable infectious disease. Aust Dent J. 2000;45(4):235-45.

. Blomfield J., Rush AR. And Ailars UM. Interrelationships between

flow rate, amylase, calcium, potassium and inorganic phosphate in
stimulated human saliva. Archs Oral Biol 1976; 21: 645-650.

. Alpagot T, Dogangiin R ve Caglayan G. 30-45 yas arasindaki

periodontal hastalikli bireylerde dis ciirigii oran1 ve parotis salyast,
akis hizi, pH ve Ca degerlerinin cirikle iliskisinin incelenmesi. 1U
Dis Hekimligi Fakiltesi Dergisi. 1991; 25(3): 137-140.

. Olmez S, Yiksel B, Uzanits M ve Ozalp M. Tiikiiriik akis hizi, asit

tamponlarna kapasitesi, mutans streptokok ve laktobasillerin siit,
karma ve daimi dis dentisyonda incelenmesi. Hacettepe Dis
Hekimligi Fakiiltesi Dergisi. 1995;19(1-2): 101-104.

. Narhi TU. Prevalence of subjective feelings of dry mouth in the

elderly. J Dent Res. 1994;73(1): 20-23.

. Bal F. ve Dural E. Tukiruk akisindaki farmakolojik azalmalarn tat

alma duyarliigina etkisinin PTC (Fenildiyokarbamit) ile
incelenmesi. istanbul Universitesi Dis Hekimligi Fakiiltesi Dergisi.
2012;25(3): 137-140.

Baum R.l. Evaluation nf Stifnulated parciid saliva flow rale in
different age groups. J Dem Res. 1981; 60(7): 1292-1296.

Cinarcik S ve Toygar N. Diaheili hastalarda parotis salgisi akini hizi
ve kalsiyum iyonu yogunluk degisimlerinin incelenmesi. Ege
Dishekimligi Fakdiltesi Dergisi. 1993; 14:160-164.

Larsen, M.J., Pearce, E.l. (2003). Saturation of human saliva with
respect to calcium salts. Archives of Oral Biology, 48,17-322.
Legeros, R.Z. (1999). Calcium phosphates in
demimeralization/remineralization processes. The Journal of
Clinical Dentistry, 10,65-73.

Aras, S., Sutlas, E. (2011). Baslangic mine lezyonlarinin tedavisinde
florid ilave edilmis kazein fosfopeptit amorfoz kalsiyum fosfat
(CPP-ACPF) ile floridli siitlin etkinliginin Arastinlmasi. Bilimsel
Arastirma Projeleri, Ankara Universitesi, Ankara.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

M.

S. Tazegiil, E. Bodrumlu, H. Erten, D. Erten and R. Kasap,
“Kalsiyum Fosfat Icerikli Cikletlerin Tiikiiriik Kalsiyum ve Fosfat
Konsantrasyonlan ile Tiikiiriik pH ve Akis Hizina Etkileri”, GU Dis
Hek. Fak. Derg., vol. 21, no. 1, pp. 1-5, 2004.

Serra, M.C., Cury, J.A. (1992). The in vitro effect of glass-
ionomer cement restoration on enamel subjected to a
demineralization and remineralization model, Quintessence
International, 23, 143-147.

Vieira, A.R., de Souza I.P., Modesto, A. (1999). Fluoride uptake
and release by composites and glass ionomers in a high caries
challenge situation. American Journal of Dentistry, 12, 14-18.
Sjogren, K., Birkhed, D., Ruben, J., Arends, J. (1995). Effect of
post-brushing water rinsing on caries-like lesions at approximal
and buccal sites. Caries Research, 29(5), 337-342.

Vogel GL, Zhang Z, Carey CM, Ly A, Chow LC, Proskin HM.
Composition of plaque and saliva following a sucrose challenge
and use of an alpha-tricalciumphosphate-containing chewing
gum. J Dent Res. 1998;77: 518-524.

Sungurtekin Ekci E, Ozdemir Ozenen D. Siit dislerinde gériilen
beyaz nokta lezyonlarinin remineralizasyon tedavilerinde guncel
yaklasimlar. Turkiye Klinikleri. 2017;3(1): 19-24.

Sjogren K, Lingstrom P, Lundberg AB, Birkhed D. Salivary Fluoride
concentration and plaque pH after using a fluoride containing
chewing gum. Caries Rest 1997; 31: 366-372.

Savas S, Kucukyilmaz E. Dis hekimliginde kullanilan
remineralizasyon ajanlan ve ciiriik onleyici ajanlar. Atatiirk Univ.
Dis Hek. Fak. Derg. 2014;9: 113- 125.

Bruun C. Giyeskov H. Fluoride concentretions in saliva in relation
to chewing of various supplementary fluoride preparations.
Journal of Dental Research. 1978; 87: 1-6.

Bruun C. Thylstrup A. Fluoride in whole saliva and dental caries
experience in areas with high or low concentrations of flouride
in the drinking water. Caries Res. 1984; 18: 450-456.

Bruun C. Lambrau D. Larsen MJ. Fejerskov O. Thylstrup A.
Fluoride in mixed human saliva after different topical fluoride
treatments and possible relation to caries inhibition. Community
Dent Oral Epidemiol. 1982; 10: 124-129.

Ekstrand J. Fluoride concentrations in saliva after single oral
doses and their relation to plasma flouride. Scand J Dent. 1979;
85: 16-17.

Tokatli, Cem, et al. “A pioneering study on health risk assessment
of fluoride in drinking water in Thrace Region of northwest
Tirkiye.” Groundwater for Sustainable Development 19 (2022).
Lynch RJM, ten Cate JM. The anti-caries efficacy of calcium
carbonate-based fluoride toothpastes. Int Dent J. 2005;55: 175-
178.

Tavassoli-Hojjati S, Atai M, Haghgoo R, Rahimian-Imam S, Kameli
S, AhmaianBabaki F, Hamzeh F, Ahmadyar M. Comparison of
various concentrations of tricalcium phosphate nanoparticles on
mechanical properties and remineralization of fissure sealants. J
Dent,.

Ben-Arhey N, Miron D, Szargel R and Gutman D. Whole- saliva
seeretion rates in eld and young healthy subjects. J Dent Res.
1984; 63(9):1147-1148.

Shen R, Cai A, Nowicki A, Vincent J, Reynolds EC.
Remineralization of enamel subsurface lesions by sugar-free
chewing gum containing casein phosphopeptide-amorphous
calcium phosphate. J Dent Res. 2001; 80(12): 2066-2070.

48

Selcuk Dental Journal | ISSN: 2148-7529



Selcuk Dental Journal 11/1 (Nisan 2024): 49-54

Research Article / Arastirma Makalesi

The Effect of Different Angled Abutments with Peripheral Groove and Vent Hole on the
Retention of Cement Retained Implant - Supported Restorations

Simante implant Ustii Restorasyonlardaki Farkli Acilar Uygulanmis Abutmentlerde Cevresel Oluk ve Deligin Tutuculuga Etkisi
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ABSTRACT

Background: The purpose of this study was to analyze the effect of vent hole
or peripheral groove on retention of differently angled (15° and 30°)
abutments in cement retained implant supported restorations.

Methods: A total of sixty standard implant abutments were used. Abutments
were divided into two groups at 15° and 30° angles on CNC. According to the
modification, each group were divided into 3 subgroups; (1) no
modifications, (2) with peripheral groove and (3) with vent hole. Sixty metal
frameworks were prepared using laser sintering to fit all abutments. All laser
sintered frameworks were cemented with eugenol-free provisional cement.
Then, all specimens were thermocycled. The frameworks were removed from
the abutments by using the universal test machine and the peak removal
force was recorded. Statistical analysis were performed with two-way
ANOVA, post hoc Tukey’s (HSD) test-adjusted independent samples t-tests.

Results: According to the results, there were significant differences between
15° and 30° groups in terms of retention values (p < 0.001). Additional hole
and grooves enhanced retention in both groups. The highest mean value of
vertical pull-out strength (185.00 + 23.08 N) was showed in 15° additional
grooves group, and the lowest mean value of vertical pull-out strength (27.60
+ 14.84 N) was showed in 30° control group. Means values of additional
groove specimens had the highest scores in both groups. In all groups, there
were significant differences between all subgroups (p < 0.05).

Conclusion: Increased abutment angle decreases retention, while addition
of hole and groove increases.

Keywords: Implant-supported dental prosthesis; abutment; cementation;
retention

0z
Amag¢: Bu calismanin  amaci, farkli acilarda hazirlanmis implant

abutmentlerine uygulanan cevresel oluk ve deliklerin implant destekli
restorasyonlarin tutuculuguna etkisinin arastirilmasidir.

Gere¢ ve Yontemler: Toplam altmis adet standart implant dayanag
kullamldi. Abutmentler CNC Uzerinde 15° ve 30° acilarda olmak Uzere iki
gruba aynldi. Modifikasyona gore her grup 3 alt gruba ayrildi; (1) kontrol, (2)
cevresel oluklu ve (3) havalandirma delikli. Tim abutmentler icin lazer
sinterleme kullamlarak altmis adet metal altyapr hazirlandi. Tim metal
altyapilar, 6jenol icermeyen gecici siman ile simante edilmistir. Daha sonra,
tim orneklere termal dongi islemi yapildi. Tum Orneklere universal test
cihazinda 5mm/dk baslik hiz1 ile vertikal cekme testi uygulandi. Istatistiksel
analiz, iki yonli ANOVA, post hoc Tukey (HSD) test ve bagimsiz student t-
testleri ile yapildi.

Bulgular: Sonuglara gére 15° ve 30° gruplan arasinda tutuculuk degerleri
agisindan anlamu fark bulundu (p < 0.001). Ek delik ve oluklar, her iki grupta
tutuculugu arttirdi. Tutuculuk degerlerinin en yiiksek ortalama degeri
(185.00 + 23.08 N) 15° oluklu grubunda, en diisiik tutuculuk ortalama degeri
(27.60 + 14.84 N) 30° kontrol grubunda gosterildi. Oluk ilave edilen gruplarin
ortalama degerleri her iki grupta da en yiiksek degerlere sahip bulundu. Tiim
gruplarda, tiim alt gruplar arasinda anlamli farkliiklar bulundu (p < 0.05).

Sonuglar: Artan abutment acgis1 tutuculugu azaltirken, uygulanan delik ve
oluk ilavesinin tutuculugu arttirdig1 goriilmektedir.

Anahtar Kelimeler: implant destekli dis protezi; abutment; simantasyon;
retansiyon

Introduction

The developing technology of dental implants is routinely used in the
treatment of missing teeth and to eliminate aesthetic concerns.
Implants not only replace missing teeth but also ensure the protection
of the alveolar bone."?

Dental implants are prosthetic alloplastic materials which are placed
under the mucosa or periosteum for fixed or removable prostheses and
are used to provide support and retention inside or over the bone. Fixed
implant abutments are applied with cement or with screws. The use of
cemented implants has been optimized with occlusal interdigitation in
implant-supported fixed restorations, ensuring passive compatibility,
and improving the aesthetic elements.? Wall angles can be applied to
cemented implant abutments to compensate for incompatibility in the
implant body and to achieve a better aesthetic appearance. These
angles can be adjusted from 6° up to 30°, based on the position of the
implant. There is known to be an inverse relationship between angle
and retention.*?

Forms of retention and resistance are the properties that prevent the
dislocation of the crown in the crown preparation.® Some preparation
properties such as groove, hole, and box can be applied to increase the
form of resistance of single crowns to which an excessive taper has been
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applied and in crowns with a short clinical crown length.”® The
compatibility and the standard of the metal infrastructure are also
important. As a result of the development of the laser sintering method,
crowns and abutments can be applied with a suitable high-quality
cement range, which is both homogenous and sensitive.’

The ideal cement for restorations supported by an implant should have
sufficient retention capability to prevent the loosening of the implant
for as prognosis, but it should also allow the removal of the restoration
without damage to the abutment and the implant.” The use of
provisional cement in the cementation of restorations supported by an
implant is significant in terms of the treatment of complications which
may occur in the period following implantation.!

In-vitro research has concluded that it is necessary to simulate the oral
environment to ensure the reliability of the study. Therefore, the
thermal cycling procedure is used to optimize experimental
conditions. %13

When applying dental implants, in most cases there is insufficient bone
tissue to be able to place the implant in the ideal position especially in
the anterior region. In this case, angled abutments are needed to be
placed at the correct position and create the correct entry route.
Although these angulations help to form the correct entry route, as the
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convergence angle in the abutment increases, this causes a loss in
retention.' The aim of this study was to investigate how much the
size of the angle applied affected retention and the effect on
increasing retention of a hole or surrounding groove added to the
abutment. In addition, To test the null hypothesis of no difference in
retention scores between groups was the purpose of the present
study.

Material and Methods

Approval for the study was granted by the Ethics Committee (01 /
2015 - 05). The study was supported by Project no: 2013/263 from
the University.

A total of 60 titanium nitrite-coated abutments (3 Inone abutment
BioHorizons®, Birmingham, USA; height: 8.0 mm, platform width:
4.5mm) were used with abutment screws and appropriate stainless
steel laboratory implant analogs (BioHorizons®, Birmingham, USA).
The abutments were separated into 2 groups: angled at 15° and
angled at 30°."#' Each of these groups was then separated into 3 sub-
groups of 10 abutments; (1) control groups: not applied with any
procedure (C15 and C30), (2) hole groups: the addition of two, 0.8
mm radius holes placed 1 mm occlusal of the cervical line of the
abutment, 180 ° apart, to represent the mesial and distal proximal
surfaces'"” (H15 and H30), and (3) groove groups: a groove was
added, 0.5 mm wide, 0.4 mm deep with an interwall angle of 60° (G15
and G30)(Fig.1) '. All the modifications were specially prepared by
the CNC (Computer Numerical Control) milling machine on request
(First Long Chang Machinery, Taichung, Taiwan). Following the
manufacturer’s instructions, all the supports were manually placed in
analogs using an implant torque wrench applying a standard force of
30 Ncm.

Fig.1. Abutment modifications. (Left to right) C15, C30, G15, G30,
H15, H30

Crown patterns were fabricated with Laser-sintered Co-Cr alloy
(EOSINT M 270, Munich, Germany) with a ring attached to the occlusal
portion and cement film thickness defined as 50 pm.'*?° Marginal
fittings of all copings were checked under a stereo microscope at x10
magnification (Nikon, Tokyo, Japan) and surface properties were
confirmed. The copings were numbered 1 to 10 for identification
during testing and were assigned to the correspondingly numbered
abutments. Finally, all copings were airborne-particle abraded for 15
seconds with 110pm AlOs particles (RocatecPre; 3M ESPE) at a
pressure of 0.2 MPa, washed with water, then dried with compressed
air before the cementing procedure was initiated. The analog with its
abutment was fixed in the device while the metal coping was
cemented. TempBondTM NonEugenol provisional cement (Kerr,
Salerno, lItalia) was used, mixed according to the manufacturer’s
instructions. It was then applied in a thin layer 3 mm wide to the
cervical margin of the inner surface of the copings. Immediately after
the cement application, all the copings were seated on the abutments
with finger pressure, followed by 50 N pressure applied for 10 minutes
using universal test equipment. (Instron, Model 2710 - 003, Instron
Corp. USA).'®2122 Any excess cement was then removed with a
curette. During the cementing procedure, laboratory conditions were
kept constant at a temperature of 21° + 1°C. After the cementing
process, the occlusal-apical distance was measured before and after
bonding using digital calipers to determine whether or not the metal
infrastructures had completely settled. All the samples were stored in
100% humidity at 37°C for 1 hour. Then, the thermocyle procedure
was performed 1000 times between 5°C and 55°C lasting 10 seconds
in each tank with 2 seconds rest time. * This limited aging protocol

has been used in previous studies where provisional cements were
tested. 122

A suitable mechanism which could be placed on the metal ring
infrastructures was prepared to implement the pulling process. The
samples were connected individually to the test equipment. Then, the
prepared mechanism was used, and the pull-out test was conducted at
the crosshead speed of 0.5 mm / min. (Fig.2).* The peak force
required to remove the castings from the abutments was recorded in
N units.

Fig.2. Pull-Out test with universal test machine

Statistical Analysis

Values obtained in the study were evaluated statistically using SPSS vn.
20.0 statistical software. (IBM SPSS versiyon 20.0 (IBM Statistical
Package for Social Sciences Corp., Armonk, NY, ABD). Following the
calculation of mean and standard deviation values, the groups were
compared using the two-way ANOVA test. Multiple comparisons of the
groups were made with the Tukey test (HSD). Bonferroni correction
was used to determine statistically significant differences in multiple
comparisons. A value of p<0.05 was accepted as statistically
significant. The present study was reviewed by an independent
statistician.

Results

The minimum, maximum, mean, and standard deviation values of each
group are shown as N values in (Table ).

Table I. Comparisons of the hole and groove subgroups of the 15°
and 30° angle groups in respect of the mean (SD) of retention force

(N)

15 ° Control 76.60 45527 38 109

15 ° Angled-Holed 134.20 35.70 920 185
15 ° Angled-Grooved 185.00 32.19 125 229
30 ° Control 27.60 14.84 12 54

30 ° Angled-Holed 42.00 15.25 25 76
30 ° Angled-Grooved 66.10 21.93 45 98
Total 88.58 60.10 12 229
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The highest vertical pulling force was obtained in the angled 15° group.
The lowest vertical pulling force score was obtained in the angled 30°
group. The lowest pull-out strength was determined to be in the
control groups, and the highest pulling force was determined to be in
the grooved groups.

The angle degree and sub-groups were determined to be significantly
associated with different pull - out strengths (p < 0.001) (Table II). A
statistically significant relationship was determined between the angle
value of the main group and pull-out strength (p < 0.001).

Table Il. Two-way ANOVA results

Angled 112753.35 112753.35 179.061 < 0.001
Group 53956.033 2 26978.017 42.843 < 0.001
Angled *
G 12441.9 2 6220.95 9.879 < 0.001
Error 34003.3 54 629.691

The pull-out strength of the 15° angled groups was determined to be
higher than that of the 30° angled groups. (p < 0.001)

In the control, holed, and grooved samples, it was seen that the 15°
angle samples showed a statistically significantly higher retention
capability compared to the 30° angle samples (p < 0.001).

The mean pull-out strength of the control group was found to be lower
than that of both the hole and groove subgroups of the 15° angled
group (p < 0.016 Bonferroni correction). The mean pull-out strength of
the hole subgroup was found to be lower than that of the groove
subgroup in the 15° angled group (p < 0.016 Bonferroni correction)
(Table IlI).

Table lll. Multiple Comparisons of Force According to Groups

Control

<0.001 -14.4 12 0205 -36.0 7.935  <0.001
vs. Hole
Control
vs. 1084 112  <0.001 -385 112 0.001 -7345 7935  <0.001
Groove
HEIBE, 11.2 <0.001 -24.1 11.2 0036 -37.45  7.935  <0.001

Groove

The mean pull-out strength of the control group was found to be lower
than that of the groove subgroup of the 30° angled group (p < 0.016
Bonferroni correction).

Overall, the mean pull-out strength of the control group was found to
be lower than that of both the hole and groove subgroups, and the
mean pull-out strength of the hole subgroups was lower than that of
the groove subgroups (p < 0.016 Bonferroni correction for all).

Discussion

In clinical practice, angled abutments are used to obtain the correct
entry route or modifications are made to standardized abutments.
However, these applications affect the retention of the crown. Tartea
DA et al. reported that custom abutments may help reducing the
angulation of the abutment, decreasing the risk of unscrewing or
fracturing the dental screw and increasing the retention of the
restorations.?

In previous studies, different angle values have been used to simulate
and compare the effect on retention of the convergence angle
used.’162627  |n a review by Tiu et al,?® it was reported that the
mesiodistal angles used varied between 7.1° and 37.2°, and the
buccolingual angles between 7.4° and 35.7°. To determine the effect
of this variable in the current study, 15° was selected as the mean
value and 30° as the high value.

An additional interproximal groove and box can be used to increase the
forms of resistance of preparations with an excessive taper angled
crown.’” The importance of groove placement has been emphasized to
ensure a form of resistance in the tooth preparation.?®>' In a study by
Roudsari et al.*° it was reported that a group applied with a 22° angle
in the cervical region had the highest retention capability, followed by
the proximal grooved group, and the 22° angled group had the lowest

the lowest score. Lewinstein et al.”® investigated the effect of
different numbers of environmental groove on the retention
capability of implant-supported restorations, and the retention
capability was reported to be increased both in the NE provisional
cement group and the zinc phosphate cement group.

In many studies, the effects of lingual slot,? surface treatments,’’
wall modifications,? interproximal or buccolingual grooves,® and
occlusal isthmuses® have been investigated on retention capabilities.
In addition, Wadhwani et al,?? examined the effect on retention of
screw access channel modification, and showed that the addition of
a hole to the abutment increased retention.

The results of the current study were significant in that the
environmental grooves and holes added to the abutments were
determined to significantly increase the retention capability of both
angle groups. Moreover, it was seen that the retention capability was
significantly higher in the environmentally grooved groups compared
to the holed groups.

The modifications applied to the abutments can be made manually or
with CNC milling machines. In this study, all the modifications applied
to the implant abutments were made using a CNC milling machine
since it achieves better sensitivity and enables working at the same
standard on all samples.*?

The preparation method of metal infrastructures on abutments is
important in terms of retention capability. Previous studies have
investigated the compatibility with the abutment of crowns made
with casting metal and laser sintering methods. Copings made with
the laser sintering method have been determined to have better
compatibility compared to copings made with the casting
method. 2223

In studies of the abutment retention capability of implant supported
restorations, provisional cement has generally been used.?'-22:3

In the current study, NE provisional cements were used since they are
less soluble in intraoral fluids and better maintain their retention
capabilities.

To simulate the oral environment in in-vitro studies, ageing
procedures such as immersion in water and thermal cycle procedure
are used to measure cement resistance. Although there are studies in
literature which have not applied the thermocycle procedure, there
are also studies which have used different cycles.'>'82336 As
thermocycling was not applied as a variable in the current study, it
was thought that it would not affect the results and it was determined
as a standard protocol.

In the literature, it can be seen that the pull out test has been applied
to evaluate the retention capability of single crowns supported with
implants.'®'82136.37 |n addition, the resistance test can be applied to
evaluate clinical situations where force occurs at 45°.8 However,
these tests have been applied on molar teeth with a broad occlusal
surface and with modifications formed on the occlusal surfaces of
copings. As the copings used in this study did not have a sufficient
surface area, the pull out test was applied in accordance with other
studies.

A limitation of this study was the type of pull out force used. Dynamic

intra-oral forces are different from the regular static forces applied
by the test machine and cemented restorations are almost never
pulled out vertically. Therefore, further studies are required to
investigate this matter in more detail. Manual mixing of the cement
may affect retention, and it is recommended that automatically
mixed types are used if possible. Other cement types should be
examined in respect of storage conditions, heat cycle and chewing
simulation.

Conclusion

This study showed that when the use of natural teeth is not possible,
simple changes to increase retention can be made in implants. Within
the limitations of this experimental study, it can be said that minor
changes such as a hole and groove, which can be applied to implant
abutments to prevent a decrease in retention capability depending
on the angle application clinically specified in single crowns, can
increase retention capability.
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A Hybrid Ameloblastoma in Posterior Mandible: A Case Report
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ABSTRACT

Objective: Hybrid ameloblastoma refers to the tumors that contain two or
more different histologic types of ameloblastoma. Till date, only 49 cases of
hybrid ameloblastoma with different combinations have been reported. Here
we present a case of hybrid ameloblastoma containing follicular, plexiform,
and acanthomatous types.

Case Report: A 24-year-old male patient referred to our clinic with a slow-
growing asymptomatic swelling on the right side of the mandible.
Radiographic assessment revealed a well-defined radiolucent lesion
associated with an impacted third molar. Following incisional biopsy, which
was compatible with ameloblastoma, total excision of the lesion along with
Carnoy fixation was performed. Final histopathologic assessment revealed a
hybrid ameloblastic lesion which contained follicular, plexiform, and
acanthomatous types.

Conclusion: Hybrid ameloblastoma has variable clinical, radiological, and
histopathological presentation. As a rare entity, the biological behavior of
the lesion still needs to be analyzed extensively with further clinical
research.

Keywords: Carnoy, Enucleation, Hybrid ameloblastoma.

0z

Amag: Hibrit ameloblastoma, iki veya daha fazla farkli histolojik
ameloblastoma alt tipini iceren timorleri ifade eder. Bugiline kadar, farkli
kombinasyonlara sahip sadece 49 hibrit ameloblastoma vakasi bildirilmistir.
Burada folikiiler, pleksiform ve akantomatoz alt tipler iceren bir hibrit
ameloblastoma vakasi sunulmaktadir.

Olgu Sunumu: 24 yasinda erkek hasta, klinigimize mandibulanin sag
tarafinda yavas biyiiyen, agn ve pii akisinin eslik ettigi, sert sislik sikayeti
ile basvurdu. Radyografik degerlendirmede, gomiili uiclincli molar dis ile
iliskili iyi sinirli bir radyoliisent lezyon saptandi. Ameloblastoma ile uyumlu
insizyonel biyopsi sonrasi lezyonun total eksizyonu ve Carnoy soliisyonu ile
kimyasal fiksasyon uygulandi. Nihai histopatolojik degerlendirme, folikiiler,
pleksiform ve akantomatoz alt tipleri iceren bir hibrit ameloblastik lezyonu
ortaya ¢ikardi.

Sonug: Hibrit ameloblastoma degisken klinik, radyolojik ve histopatolojik
prezentasyona sahiptir. Nadir bir antite olarak, lezyonun biyolojik
davramsinin daha ileri klinik arastirmalarla kapsamli bir sekilde analiz
edilmesi gerekmektedir.

Anahtar Kelimeler: Carnoy, Eniikleasyon, Hibrit ameloblastoma

Introduction

Ameloblastoma is a benign but locally aggressive tumor accounting for
around 18% of all odontogenic neoplasms '. Till date, various
classifications of ameloblastoma were suggested based on their clinical,
radiological, and histological features. Most recently, WHO 2017
classification divided ameloblastoma into four categories:
conventional, extraosseous or peripheral, unicystic, and metastasizing
ameloblastoma 2.

The unicystic ameloblastoma has three histological subtypes including
luminal, intraluminal, and mural types. As well, many microscopic
subtypes of conventional ameloblastoma have been identified including
follicular, plexiform, acanthomatous, granular cell, desmoplastic and
basal cell types. The desmoplastic type was previously speculated to be
more aggressive and classified as a different type, however, in the
latest update, it has been moved to a histologic subtype without
biological significance.

In 1987, Waldron and el-Mofty suggested the term ‘hybrid
ameloblastoma’ for ameloblastic tumors that contain two or more
different histologic subtypes®. To best of our knowledge, < 50 cases of
hybrid ameloblastoma have been published so far." The aim of this
report was to report a case of hybrid ameloblastoma containing
follicular, plexiform, and acanthomatous types in an attempt to
contribute current knowledge of this rare entity which could be a
challenge in diagnosis and management due to its unusual
histopathological presentation.
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Case Report

A 24-year-old male patient applied to our clinic with the complaint of a
firm swelling in the right mandibular molar region, which has been
growing for a while, accompanied by pain and pus flow (Figure 1).

Figure 1. Preoperative intraoral view showing the swelling and fistula.
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Radiographic examination revealed a unilocular radiolucency with a
well-defined border involving the molar-ramus region extending to
the lower border of the right mandible (Figure 2).

Figure 2. Preoperative OPG. Note that no displacement or root
resorption was present in adjacent tooth.

The lesion was associated with impacted third molar, however, no
resorption or displacement in adjacent teeth was present. Although
expansion was observed in the buccal and lingual cortex of the
mandible on computed tomography, no perforation was observed
(Figure 3).

Figure 3. Preoperative CBCT. Expansion of the buccal and lingual
cortices.

The patient was informed about the treatment planning and gave his
written consent for clinical and radiological data acquisition as well
as for surgical procedures. Following incisional biopsy, which was
referring to an ameloblastoma, considering the age of the patient,
final surgery was performed by enucleation, curettage, and chemical
fixation with Carnoy’s solution under general anesthesia (Figure 4).

Figure 4. Final surgery was performed by enucleation, curettage,
and chemical fixation with Carnoy’s solution.

Histopathology of the total lesion revealed that the lesion was a
hybrid ameloblastoma containing follicular, plexiform, and
acanthomatous types. (Figure 5,6)

Figure 5. Hematoxylin-eosin staining at 4x magnification, tumoral
tissue with basophilic palisatation around the well-demarcated halo
is observed.

Figure 6. Hematoxylin-eosin staining at 10x magnification,
ameloblastoma with follicular, acanthomatous, plexiform areas.

Post-operative period of the patient was uneventful and radiographic
examination revealed evidence of proper bone remodeling at 1 year
of follow-up (Figure 7,8). The patient has still been followed up for
recurrence or further complications.

Figure 7. 1 year follow-up examination revealed proper ongoing
bone healing and uneventful mucosal healing.

Figure 8. Postoperative 1-year follow-up ongoing bone healing on
CBCT.
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Discussion

Since the first description by Waldron and el-Mofty, only few cases of
hybrid ameloblastomas have been reported globally."# Similar to the
presented case, the most common site of involvement for hybrid
ameloblastoma is the mandible at a ratio of 5:3 when compared with
the maxilla.?

The case presented contained follicular, plexiform, and
acanthomatous subtypes. Follicular and plexiform ameloblastomas
alone have been reported to be the most common histological
variants and accounted for 32.5% and 28.2%, respectively, followed
by the acanthomatous subtype with 12.1%. ¢ The hybrid variant has
commonly been reported to appear as mixed radiolucent and
radiopaque lesions with irregular borders, however, few cases exhibit
a radiolucent pattern, as observed in our patient.”?

There is no general agreement regarding the surgical management of
hybrid ameloblastoma since the biologic behavior of this rare entity
has not been established yet. Several reports have described
treatment algorithms for ameloblastoma. Many surgeons prefer a
radical surgical approach in the form of resection as management of
all types of ameloblastoma as it is a formidable tumor due to its local
aggressive nature and its tendency to recur.> ° However, Escande et
al. suggested that unilocular ameloblastomas less than 5 cm in
diameter that contain several medium-sized “soap bubbles” should
be treated in a conservative manner in performing enucleation and
curettage.®

Carnoy solution is used as a chemical curettage agent in the
treatment of benign lesions of the jaws, particularly keratocysts, due
to its cauterization, penetration, and fixation properties.' As well, it
has been reported in several studies that adjunctive use of Carnoy’s
solution following enucleation or curettage of aggressive lesions such
as ameloblastoma could provide some benefits. In a retrospective
study by Lee et al., it was reported decreased recurrence rate when
Carnoy solution was applied for 3 minutes after enucleation of
unicystic ameloblastomas with 93% mural invasion.'? According to Lau
and Samman, the recurrence rate was 3.6% at resection, 30.5% in
enucleation alone, and 16% in Carnoy application after enucleation.'
From the findings of the available studies, it can be assumed that
after enucleation of the ameloblastoma it is likely to fix residual
ameloblastoma tissue and reduce the risk of recurrence, but it is
based on the two studies mentioned. '3

In the presented case, we therefore preferred enucleation,
curettage, and chemical fixation with Carnoy’s solution opted for
preservation of the inferior alveolar nerve and maintaining the
quality of life by focusing on aesthetics and function, and the
proposed technique achieved successful outcomes.

Conclusion

The biological behaviour and prognosis of hybrid ameloblastoma has
not been clearly established. Further clinical, radiological, and
histopathological data are required to clearly demonstrate this rare
pathologic entity.

Degerlendirme / Peer-Review
iki D1s Hakem / Cift Tarafli Kérleme
Etik Beyan / Ethical statement

Bu makale, Tiirk Oral Maksillofasiyal Cerrahi Dernegi 29. Uluslararasi
Bilimsel Kongresi’nde so0zli olarak sunulan ancak tam metni
yayimlanmayan “A HYBRID AMELOBLASTOMA IN POSTERIOR MANDIBLE:
A CASE REPORT” adli tebligin icerigi gelistirilerek ve kismen
dedistirilerek uretilmis halidir.

Bu calismanin hazirlanma siirecinde bilimsel ve etik ilkelere uyuldugu
ve yararlanilan tiim calismalarin kaynakcada belirtildigi beyan olunur.

This article is a version of the paper titled "A HYBRID AMELOBLASTOMA
IN POSTERIOR MANDIBLE: A CASE REPORT", which was presented orally
at the 29 International Scientific Congress of the Turkish Oral
Maxillofacial Surgery Association, but whose full text was not
published, by improving and partially changing the content.

It is declared that scientific and ethical principles were followed
during the preparation of this study and that all studies used are
stated in the bibliography.

Benzerlik Taramas1 / Similarity scan
Yapilds - ithenticate

Etik Bildirim / Ethical statement
ethic.selcukdentaljournal@hotmail.com
Telif Hakki & Lisans / Copyright & License

Yazarlar dergide yayinlanan calismalarinin telif hakkina sahiptirler ve
calismalar1 CC BY-NC 4.0 lisansi altinda yayimlanmaktadir.

Finansman / Grant Support

Yazarlar bu ¢alisma icin finansal destek almadigin1 beyan etmistir. |
The authors declared that this study has received no financial support.

Cikar Catismasi / Conflict of Interest

Yazarlar cikar catismasi bildirmemistir. | The authors have no conflict
of interest to declare.

Yazar Katkilari / Author Contributions

Calismamin Tasarlanmas1 | Design of Study: AS (%50), 00 (%30), BK
(%20)

Veri Toplanmasi | Data Acquisition: BK (%50), GO (%30) BA (%20)

Veri Analizi | Data Analysis: AS (%50), 00 (%30), BK (%20)

Makalenin Yazimi | Writing up: BK (%40), 00 (%30), AS (%20), GO (%10)
Makale Gonderimi ve Revizyonu | Submission and Revision: BK (%50),
00 (%40), BA (%10)

57

https://dergipark.org.tr/tr/pub/selcukdentj



A Hybrid Ameloblastoma in Posterior Mandible: A Case Report Cilt 11 » Sayi 1

REFERENCES

1. Rai S, Misra D, Prabhat M, Jain A, Jain P. Hybrid ameloblastoma
of anterior maxilla: A rare and puzzling pathologic entity-Case
report with systematic review. Contemporary Clinical Dentistry.
2019;10(1):147.

2. Wright JM, Tekkesin MS. Odontogenic tumors: where are we in
20177 Journal of Istanbul University Faculty of Dentistry.
2017;51(3 Suppl 1):510.

3. Waldron CA, El-Mofty SK. A histopathologic study of 116
ameloblastomas with special reference to the desmoplastic
variant. Oral surgery, oral medicine, oral pathology.
1987;63(4):441-51.

4. Chaitanya B, Chhaparwal Y, Pai KM, Kudva A, Cariappa K,
Acharya S. Hybrid ameloblastoma: An amalgam of rare and
conventional ameloblastoma. Contemporary Clinical Dentistry.
2016;7(1):90.

5. Torres-Lagares D, Infante-Cossio P, Hernandez-Guisado JM,
Gutiérrez-Pérez JL. Mandibular ameloblastoma. A review of the
literature and presentation of six cases. Medicina oral, patologia
oral y cirugia bucal. 2005;10(3):231-8.

6. Grandis E-NACJ, WHO JTTSP. WHO classification of head and
neck tumours. IARC. Lyon; 2017.

7. Santos JNd, De Souza VF, Azevédo RA, Sarmento VA, Souza LB. "
Hybrid" lesion of desmoplastic and conventional ameloblastoma:
immunohistochemical  aspects.  Revista  Brasileira de
Otorrinolaringologia. 2006;72:709-13.

8. Yamazaki M, Maruyama S, Abé T, Babkair H, Fujita H, Takagi R,
et al. Hybrid ameloblastoma and adenomatoid odontogenic
tumor: report of a case and review of hybrid variations in the
literature. Oral surgery, oral medicine, oral pathology and oral
radiology. 2014;118(1):e12-e8.

9. Mladick RA, Robinson L, Martinez M. Unicystic ameloblastoma, a
prognostically distinct entity. Plastic and Reconstructive
Surgery. 1978;62(3):493.

10. Escande C, Chaine A, Menard P, Ernenwein D, Ghoul S, Bouattour
A, et al. A treatment algorythmn for adult ameloblastomas
according to the Pitié-Salpétriére Hospital experience. Journal
of Cranio-Maxillofacial Surgery. 2009;37(7):363-9.

11. Kalaskar R, Unawane AS, Kalaskar AR, Pandilwar P. Conservative
management of unicystic ameloblastoma in a young child: Report
of two cases. Contemporary Clinical Dentistry. 2011;2(4):359-63.

12. Lee P, Samman N, Ng I. Unicystic ameloblastoma—use of Carnoy's
solution after enucleation. International journal of oral and
maxillofacial surgery. 2004;33(3):263-7.

13. Lau S, Samman N. Recurrence related to treatment modalities of
unicystic ameloblastoma: a systematic review. International
journal of oral and maxillofacial surgery. 2006;35(8):681-90.

58

Selcuk Dental Journal | ISSN: 2148-7529



Selcuk Dental Journal 11/1 (Nisan 2024): 59-62

Case Report / Olgu Sunumu

A Combined Endodontic Management Approach in immature Permanent Molar tooth
with Periapical Lesion: Case Report

Periapiakal Lezyonlu immatiir Daimi Molar Diste Kombine Endodontik Tedavi Yaklasimi: Vaka Raporu
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ABSTRACT

Immature dental pulp, which has a highly cellular structure and a rich
vascular nutrition system, is highly resistant to inflammation, In these teeth,
determining the treatment option based on clinical and radiographic findings
alone may result in the removal of diseased pulp tissue as well as vital pulp
tissue. In order to increase the prognosis of these teeth, vital pulp treatments
are highly recommended to preserve pulp vitality. By evaluating the
condition of the root pulps of young permanent molars separately, it is
possible to increase the prognosis of the tooth by combining regenerative
endodontic treatment and pulpotomy treatment according to the condition
of the pulps. In this case report, regenerative endodontic treatment and
pulpotomy treatment were applied to different root canals of the first molar,
which became necrotic before completing its maturation due to caries and
had an apical lesion, and excellent healing was demonstrated.

Keywords: Biodentine, immature permanent teeth, periapical lesions,
pulpotomy, regenerative endodontic treatment.

0z

Son derece hiicresel bir yapiya ve zengin bir damarsal beslenme sistemine
sahip olan immatir dislerin pulpalan, inflamasyona kars1 oldukca
direnclidir. Bu dislerde tedavi seceneginin sadece klinik ve radyografik
bulgulara gore belirlenmesi, hastalikli pulpa dokusunun yani sira vital pulpa
dokusunun da cikarilmasiyla sonuglanabilir. Vital pulpa tedavileri, bu
dislerin prognozunu iyilestirmek ve pulpa canliligin1 korumak icin siddetle
tavsiye edilir. Gen¢ daimi az1 dislerinin kok pulpalarinin durumunu ayn ayrn
degerlendirerek ve pulpalarin durumuna gore rejeneratif endodontik tedavi
ile pulpotomi tedavisini kombine ederek disin prognozunu artirmak
mimkiindlir. Bu olgu sunumunda ciirlige bagli olarak olgunlasmasi
tamamlanmadan nekrotik hale gelen ve apikal lezyonu olan birinci azi
disinin farkli kok kanallarina rejeneratif endodontik tedavi ve pulpotomi
tedavisi uygulanmis ve mikkemmel iyilesme gosterdigi goriilmistiir.

Anahtar Kelimeler: Biodentine, immatir daimi disler, periapikal lezyon,
pulpotomi, rejeneratif endodontik tedavi.

Introduction

Dental caries is one of the most common diseases worldwide and this
situation also includes the majority of children." Carious lesions in young
permanent dentition that has not completed the maturation process can
lead children to experience severe pulpal inflammation treatment
processes are highly difficult. The patient's complaint, the result of pulp
test, clinical and radiographic findings play important roles in
determining the inflammation status of the pulp and the treatment.
However, these findings may not always be compatible with the
histopathological findings of the pulp.? In particular, immature dental
pulp, which has a highly cellular structure and a rich vascular nutrition
system, is highly resistant to inflammation,> and in these teeth,
determining the treatment option based on clinical and radiographic
findings alone may result in the removal of diseased pulp tissue and vital
pulp tissue.* In order to increase the prognosis of these teeth, vital pulp
treatments are highly recommended to preserve pulp vitality.’

Pulpotomy is a vital pulp therapy in which the degenerated and inflamed
pulp part is removed and root development continues via the remaining
healthy pulp.>® Today, bioactive cement materials are used to increase
the chance of success in pulpotomy treatment, to heal the remaining
pulp tissue and to maintain its vitality.> 7 Mineral trioxide aggregate
(MTA) is the gold standard material for clinical procedures of vital pulp
therapy. However, the use of Biodentine was preferred in this case
because MTA has disadvantages such as longer hardening time, difficult
use, high cost and tooth discoloration. &

Pulp necrosis of immature permanent teeth represents a significant
challenge for clinical management as root development ceases and open
apices remain.’ The cessation of root development leads chemo
mechanical debridement and apical occlusion to be difficult,™
therefore, specification methods or regenerative endodontic
applications that enable continued root development are recommended
in order to create a barrier in the apical region in teeth with open
apex.'" "2 Reported case reports of regenerative endodontic treatment
indicate that immature permanent teeth with apical periodontitis or
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abscess, as well as pulp necrosis, may undergo revascularization. '

Immature molar teeth, which have lost their vitality completely or
partially due to caries, are clinical cases that are frequently
encountered and require difficult treatment processes. It is possible to
combine different treatment approaches that can be applied to these
teeth by evaluating the condition of the pulp in the roots of the same
tooth separately. This case report presents regenerative endodontic
treatment and pulpotomy treatment that were applied to different root
canals of tooth 46, which became necrotic before completing its
maturation due to caries and had an apical lesion, and the purpose of
this report is to contribute to the literature by resulting in complete
healing.

Case Report:

The patient was a 9-year-old male who applied to Ataturk University
Faculty of Dentistry Department of Pedodontics in order to have root
canal treatment of his right lower first molar (#46) tooth. The patient
had a mesio-occlusal composite filling in his tooth two years ago and
experienced severe spontaneous pain and chewing difficulties caused
by this tooth about 1 month ago, and after these symptoms, an extra-
oral swelling developed in the same area. It was revealed that the
patient applied to another center and the swelling was treated through
the use of prescribed antibiotics, but the pain continued with less
intensity. When the patient applied to our clinic, it was observed that
he had no extra-oral swelling, but redness and swelling existed in the
buccal gingival area of first right mandibular molar. (Fig 1A) There was
a mild response to palpation and percussion. There was no chronic
disease or allergy in the patient's medical history.

On the radiograph, it was seen that the root development of the tooth
continued and there was a large radiolucency area starting from the
apical of the distal and mesial roots, including the furcal area. (Fig 1B)
Endodontic treatment was considered to be ideal to perform. The
parents of the patient were informed about the treatment and their
consent was obtained. Finally, treatment was performed.
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Figure 1A-B: intraoral and radiographic image of the right
mandibular first molar before treatment.

After the placement of a rubber dam (Royal Shield Dental Dams,
MALAYSIA) on the tooth, no anesthesia was administered in the
treatment, since the tooth appeared to be necrotic. However, after
reaching the pulp cavity, the patient was observed to feel pain and
mandibular block anesthesia was administered with Ultracain DS®
(Sanofi-Aventis, Frankfurt Main, Germany). Bleeding without dark
color was observed in the pulp cavity and it was determined that this
bleeding originated from the pulp in the mesial canals. Based on this
finding, it is possible to assume that the pulp tissue in the mesial
canals may still be vital. Bleeding was controlled within 3-5 minutes
through 2.5% NaOCl after removal of the pulp, which was thought to
be inflamed, in the coronal of the mesial canals. (Fig. 2A) The vital
pulp tissue left in the mesial roots was covered with Biodentine®
(Septodont, France) and glass ionomer cement (EQUIA Forte Fil, GC
America) was applied on it.(Fig. 2B-C)

Figure 2A-B-C: pulpotomy treatment applied to the mesial canals

No indication of the presence of vital pulp was observed in the distal
root. The root was considered to be treated through regenerative
endodontic treatment. The distal root length was measured using the
Apex locator (Dentsply Propex Pixi Apex Locator, Israel) and minimal
instrumentation was performed to remove the remaining necrotic
pulp using hand files of this size. The canal was irrigated using 20 ml
of 2.5% NaOCl followed by 20 ml of saline. CaOH2 was administered
through the canal to ensure intra-canal disinfection and a temporary
filling was placed and the patient had another appointment 2 weeks
later.

In the following 2 weeks, the patient's symptoms disappeared and the
red and swollen gingiva in the buccal region healed. After the tooth
was anesthetized with 2% mepivacaine (Citanest; AstraZeneca,
London, UK) without vasoconstrictor, the procedure was initiated
under a rubber dam. In this session, the distal root was irrigated with
20 ml of saline followed by 20 ml of EDTA. After the canal was dried,
intra-bleeding was provoked by extending 2-3 mm beyond the apical
region using a 15 Hfile. After it was observed that the bleeding
reached the coronal part of the root, it was covered with Biodentine.
In order to prevent fractures and post-restoration microleakage, the
tooth with significant material loss was restored with a stainless steel
crown (3M ESPE) (Fig. 3).

Figure 3: Radiograph taken after completion of treatment

The patient's radiograph taken in the 9th month showed that the furcal
and periapical lesion had completely disappeared. In addition, it was
noticed that mesial and distal root development continued and dentin
thickness increased (Fig 4A).In the periapical radiograph taken 1.5
years later, it was seen that the mesial roots had completed their
development and calcified tissue had formed in the apical part of the
distal root (Fig 4B).

Figure 4: Radiographic images taken 9 months (A) and (B) 1.5 years
after treatment

Although the patient did not respond to the cold test and electric pulp
test applied to tooth number 46 in the follow-ups at the 9" months
and 1,5" years, no clinical and radiographic symptoms were observed.

Discussion:

The vitality of the pulp is important regarding root development in
young permanent teeth that have not completed the maturation
process. When the pulp loses its vitality, root development ceases and
the long-term prognosis of the tooth decreases. It is very important to
choose the appropriate treatment for these teeth that are required to
stay in the mouth for a long time and to apply them with the right
procedures in order to increase the prognosis of the teeth. Root canal
treatment or extraction is mainly preferred to treat mature permanent
teeth with pulp necrosis and periapical pathology. However, since the
root development of young permanent teeth still continues,
apexification to create a calcified barrier in the apical or regenerative
endodontic treatment, which is more preferred today, is applied
because it enables continued root development.'? However, there are
also studies that suggest immature teeth with periapical lesions are
treated through pulpotomy.'¢ 17

The pulp of young permanent teeth with an immature structure, unlike
mature teeth, has a highly cellular structure and a rich vascular
nutrition system, and is more resistant to becoming necrotic.
Therefore, clinical and radiographic pathologies obtained in the early
period, especially in multi-rooted immature teeth occasionally fail to
assume that the entire pulp is necrotic.? Before choosing the treatment
option, the pulp is required be opened directly and evaluated in terms
of vitality, and the purpose of treatments is to preserve the vitality of
the pulp.” ™® In our case, the large periapical lesion involving both
roots of tooth number 46 and the clinical findings in the patient
suggested that the tooth might be necrotic. After the pulp was opened,
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the bleeding appearance of the pulp tissue, which are common criteria
to determine vitality, the color and volume of bleeding, and the time
to control bleeding'” were evaluated, and it was determined that the
pulp in the mesial roots was vital, and pulpotomy was performed on
both roots in the mesial and the remaining pulp tissue was covered with
Biodentine. Since adequate drainage is provided through the pulpotomy
procedure, healing can be achieved in chronic pulpitis by reducing the
intra-pulpal pressure and thus delaying tissue destruction.? The current
studies have demonstrated the ideal healing after pulpotomy
treatment, even in immature and even mature teeth with irreversible
pulpitis and periapical pathology. '*'® The current case and previously
reported cases indicate that despite the presence of periapical
radiolucency, pulpotomy likely has more indications than previously
suggested.

The use of bioactive endodontic cement in vital pulp treatments
increases the chances of success.'”> ' Biodentine has been reported to
exhibit high micro-hardness, flexural strength, compressive strength,
sealing and calcium ion release compared to other bioactive
endodontic cements.' The studies conducted on animals indicate that
Biodentine promotes hard tissue regeneration, has bioactive
properties, and fails to cause moderate or severe pulp response.?
When mineral trioxide aggregate (MTA), another bioactive endodontic
cement, is compared with Biodentine, which is frequently preferred in
vital pulp treatments, the latter is considered to be a new agent that
is more suitable alternative to MTA, as it has superior physical and
mechanical properties, offers easier use, and is difficult to color 7> "
Due to all these superior properties, Biodentine was applied to the
mesial canals of the tooth number 46 and complete healing was
achieved after pulpotomy.

Although the study regarded the pulp in the mesial canals of tooth
number 46 as vital, no such finding was detected in the distal canal and
regenerative endodontic treatment was considered to be appropriate
to treat this canal. Regenerative endodontic procedures (REP) are
defined biologically based procedures that replace damaged structures
in tooth structures, including the dentin and root structure with pulp
and dentin cells.?' 22 A significant number of studies reveal healing of
periapical tissues, root thickness and continued root development with
this treatment method.'> ' 2" 22 |n the cases reported by Chueh et al.,
it was argued that periapical tissue healing was completed in 3 to 21
months and root development was completed in 10 to 29 months after
regenerative endodontic treatment." In the current case report, it was
observed that the periapical tissues healed significantly in 9 months
and distal root development continued. After 1.5 years, it was
determined that distal root development was approaching completion.

In regenerative endodontic treatment, the extent of apical opening,
patient age and the amount of infection in the root canal system are
considered to have a key role in the treatment outcome. In immature
teeth where the apical opening is more than 1-2 mm, the easier
application of the apical bleeding process and the ability to reach more
stem cells from the canal to the coronal region with the bleeding
process increase the chances of success. However, especially in
younger patients (8-13 years), the high healing potential and
regeneration abilities of stem cells are also important factors in the
treatment prognosis.’ Therefore, in our study, the continuation of root
development with an increase in the amount of dentin at the end of 9
months and the almost completion of root development at the end of
1.5 years indicate that the success of the treatment may be related to
the lower age of the patient and the larger apical width.

Currently, apexification methods have been replaced by regenerative
endodontic treatment, which allows root development in open apical
teeth and results in pulp-like tissue formation. The related literature
review suggests that regenerative endodontic treatment offers a high
success in periapical tissue healing and root development.'>'4 223
However, another issue discussed in regenerative endodontic
treatment is the response of regenerated root pulp to pulp
susceptibility tests. In the study in which Cehreli et al. reported a 1-
year follow-up after regenerative treatment applied to molar teeth, it
was observed that only 2 teeth out of 6 teeth responded only to the
cold test after 9 months.' There was no positive response to the cold
test and electric pulp test applied to tooth 46 in our case report at the
9rd months and 1.5 years of follow-up.

The related literature review suggests that there are few cases of
combined treatment in the form of regeneration and pulpotomy applied
to the teeth.*'8 Similar to the current case, it was reported that in the
right mandibular first molar tooth, in which Lee et al. applied combined
treatment, a positive response to the cold test was obtained in the 1%
month of the follow-up, the periapical tissues were healed in the 6%
month, and the root development was completed in the 18™ month.'®
In the study by Terauchi et al. in which they reported the combined
treatment applied to the left mandibular first molar tooth with
complete root development, it was reported that the bone lesion
completely healed in this process after a 2-year follow-up, and a
positive response to pulp sensitivity tests was obtained.*

Conclusion

Although pathology is clinically and radiographically detected in multi-
rooted immature teeth, it is not always possible to suggest that the
pulp tissue in all root canals is simultaneously necrosis. By separately
evaluating the condition of root pulps of young permanent molars, it is
possible to combine regenerative endodontic treatment and pulpotomy
treatment in line with the condition of the pulps. Regenerative
endodontic treatment enables new pulp-like tissue formation and root
development continues, periapical tissue healing is achieved and the
prognosis of the tooth increases through the vital pulp remaining after
pulpotomy.
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Case Report / Olgu Sunumu

Maksiller Alveol Kretin Horizontal Yetersizliginin iki Asamali Split Kret Yontemiyle

Rehabilitasyonu: Bir Olgu Sunumu

Rehabilitation of Horizontal Insufficiency of the Maxillary Alveolar Crest by Two-Step Ridge Split Method: A Case Report
Muhammet Yasin PEKTAS%ORCID-0000-0003-4508-946X), Olgun TOPAL®(ORCID-0000-0003-3550-8739), Nur PEKTASE(ORCID-0000-0002-1151-9532)
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implant cerrahisi planlanirken implant cevresinde 1,5-2 mm'lik saglikli kemik
dokusunun olmasina dikkat edilmelidir. implant cevresi 1,5-2 mm'lik saglikh
kemige sahip bir implanti1 uygulayabilmek icin 5 mm’den az genisligi bulunan
alveoler kemigin genisletilmesi gerekmektedir. Bu olgu sunumunda maksiller
alveol krette horizontal kemik yetersizliginin iki asamali alveoler kret split
teknigi ile implant tedavisine uygun hale getirilmesi anlatildi. Maksiller alveol
krette dlclilen 3,5-4 mm horizontal kemik genisligi, alveolar krete kemik
kesisi yapilmasimin ardindan osteotomlar yardimiyla genisletildi ve split
edilen kemik boslugu otojen + s181r kaynakli greft kombinasyonu ve membran
uygulamasi yapilarak dolduruldu. ilk cerrahiden 9 ay sonra saglikli bir sekilde
genisleyen krete implant uygulamasi gerceklestirildi.

Anahtar Kelimeler: Alveoler Kemik Atrofisi, Alveoler Rezorpsiyon, Alveoler
Kemik Grefti, Oral Cerrahi

ABSTRACT

While planning the implant surgery, care should be taken to have healthy
bone tissue of 1,5-2 mm around the implant. In order to apply an implant
with 1,5-2 mm healthy bone around the implant, the alveolar bone with a
width of less than 5 mm must be expanded. In this case report, it was
explained that horizontal bone deficiency in the maxillary alveolar crest
was made suitable for implant treatment with the two-stage alveolar crest
split technique. The horizontal bone width of 3,5-4 mm, measured at the
maxillary alveolar crest, was expanded with the help of osteotomes, and
the split bone cavity was filled with a combination of autogenous + bovine
origin graft and membrane application. Nine months after the first surgery,
a healthy expanding crest implant was performed.

Keywords: Alveolar Bone Atrophy, Alveolar Resorption, Alveolar Bone
Grafting, Oral Surgery

Giris

Protetik olarak tedavisi planlanan atrofik cenelere sahip hastalarin
tedavisi agiz, dis ve cene cerrahisinde yaygin bir sorundur. Bir disin
kaybindan sonra alveol kemik vertikal, transversal ve sagital diizlemde
kemik rezorpsiyonuna ugrar. Rezorpsiyonun biiyiik bir kism1 cekimden
sonraki ilk yil icinde, ozellikle ilk iic ay icinde gerceklesir. ilk yillarda,
vertikal yetersizlikten ziyade kemik kalinliginda daha bliyiik bir azalma
olur. Sonraki yillarda alveolar kemik rezorpsiyonu devam etse de kayip
miktarinin ivmesi zamanla azalir1. Maksiller ve mandibular alveolar
kemigin bukkal plakasi, palatal/lingual plakadan daha fazla rezorbe olur.
Bu kret merkezinin palatal/lingual yoniinde kaymasina neden olur.?

Dis cekimini takiben gelisen kemik rezorpsiyonunun siddetini
degerlendirmek icin cok sayida simiflandirma yapilmistir. Giinlimiizde
Cawood- Howell® ve Misch- Judy® nin gelistirdigi simflamalar siklikla
kullanilmaktadir. Cawood- Howell’ in 1988’de maksilla ve mandibuladaki
rezorpsiyon miktarina gére yapmis oldugu siniflamaya gére 6 grup kret
vardir:

Sinif I: Disli kret.
Sinif 11: Dis cekimi sonrasi iyilesmesini yeni tamamlamis kret.
Sinif 1lI: Uygun yiikseklik ve genislikte olan, yuvarlak formdaki kret.

Simf IV: Uygun yiikseklikte olan, ancak genisligi yetersiz olan bicak sirt1
formundaki kret.

Simif V: Genisligi ve yiiksekligi yetersiz olan, diizlesmis formdaki kret.

Simif VI: Cesitli derecelerde bazal kemik kaybini iceren, basik, negatif
forma sahip kret.

Resim 1’ de Cawood- Howel’ in siniflandirmasi

gorilmektedir.
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Resim 1. Cawood- Howell5’ in rezorpsiyon simflandirmas:®

Misch- Judy®” nin gelistirdikleri sinmiflandirma bir diger &Gnemli
siniflandirmadir. Bu simflandirma 4 temel gruba, 6 sinifa ayrilmistir.
Cekim sonrasi kalan mevcut kemigin durumunu, yiikseklik- genislik
miktarini, uygulanacak tedavi seceneklerini de iceren bir simiflamadir:

Div A: Dis cekiminden hemen sonra olan kemiktir. Tum boyutlarda
kullanilabilen, uygun kemiktir.

Div B: Az veya orta derecedeki rezorpsiyon durumudur. Genellikle
yeterli kemik yiiksekligi vardir, ancak kemik genisligi azalmis olabilir.

Div C: Tek veya daha fazla boyutta (Yukseklik, genislik, kemik acis1,
kron boyu/ kemik yiiksekligi orani) yetersiz olan kemiktir. Mevcut
kemikte once genislikte, daha sonra yukseklikte azalma olur.

Div D: Uzun donem dissizlik ve bu dissizligin sonucundaki rezorpsiyonla
beraber alveolar progesin bazal kemigi de rezorpsiyonla tamamen
kaybedilir. Yaygin atrofi ile karakterizedir.

Alveolar kemik rezorpsiyonu sonucu olusan yetersiz alan nedeniyle,
implantlarin yerlestirilmesini imkansiz hale gelebilir veya protetik
rehabilitasyon icin elverissiz estetik ve fonksiyonel kosullar olusabilir.
implant yerleri tasarlanirken, kemik nerede miisaitse oraya implant
yerlestirmek degil de protetik olarak yapilmasi gereken en uygun olan
yere implant yerlestirilmesinin onemli oldugu iyi bilinmelidir ve implant
yerlestirmeye izin verecek kemik kalinligi hem vestibiiler hem de
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lingual/palatal tarafta en az 1,5 mm'den fazla olmalidir.® Bu nedenle
alveolar kemik genislik 6 mm'den azsa, implant yerlestirebilmek icin
genellikle alveolar horizontal kemik genisletilmesi gerekir.”

Alveolar sirtlarin horizontal genisletilmesi icin tamitilan cesitli
teknikler arasinda alveoler kret split teknigi vardir. Bu teknigin gecerli
bir prosedir oldugu kamtlanmistir ve implantlarin yerlestirilmesini
takiben %98 ila %100'lik bir hayatta kalma orani bildirilmistir8. Son
derece ongorilebilir ve guvenilir bir prosedir olmasinin yani sira,
alveolar kret split teknigi, minimal invaziv bir teknik olmas1 sebebiyle
de tercih edilebilir®.

Bu olguda herhangi bir sistemik hastalig1 bulunmayan 48 yasinda kadin
hastanin, sol maksillasinin horizontal alveolar yetersizliginin (Cawood-
Howell Simif 1V, Misch- Judy Div B) iki asamali kret split horizontal
alveolar genisletme yontemiyle genisletmek suretiyle yapilan
preprotetik cerrahi asamalan ve sabit protetik dis tedavisi sonrasi
degerlendirilmesi sunuldu.

Olgu Sunumu:

Herhangi bir sistemik hastaligi olmayan ve maksillada sag lateral disin
oldugu bolgeden baslayip sol maksillanin tamamini kapsayan dissizlik
sikayeti bulunan 48 yasindaki kadin hasta Afyonkarahisar Saglik
Bilimleri Universitesi Dis Hekimligi Fakiiltesi Agiz Dis ve Cene Cerrahisi
Anabilim Dalrna basvurdu. Klinik, oral ve radyografik muayenesi
neticesinde hastamin alveolar kemiginde horizontal kemik yetersizligi
tespit edildi. Bunun yaninda 1,5 yil 6nce hastanin sol maksiller siniis
bolgesine sinis lifting islemi gerceklestirildigi ve hastamin yasadigi
sehri degistirmesi nedeniyle bu cerrahi islemin yapildigi klinige tekrar
gidemedigi 6grenildi. Protetik dis tedavisi klinigine konsiilte edilen
hastanin protetik degerlendirilmesi sonucunda sag maksiller lateral
dis bolgesine ve sol maksiller lateral, kanin, ikinci premolar ve birinci
molar disler bolgesine olmak lizere 5 implant uygulanmasi tasarlandi.
Maksilladaki siddetli horizontal yetersizlik (Cawood- Howell Sinif 1V,
Misch- Judy Div B) diisiiniilerek iki asamali implant cerrahisi planlandi.
Maksilladaki siddetli horizontal yetersizligin tomografik gorintiisii
Resim 2’ de goriilmektedir.

Resim 2. Maksilladaki siddetli horizontal yetersizligin tomografik
gorintisu

ilk asama olarak sag lateral-sol 2. Premolar dislerin oldugu bélgedeki
alveolar kemigin kret splint horizontal alveolar genisletme yontemiyle
genisletilmesi ve ilk operasyondan 9 ay sonra implantlar
yerlestirilmesi tasarlandi. Hastanin operasyon bolgesine lokal anestezi
(Maxicaine Fort- 80 mg artikain hidrokloriir ve 0,020 mg epinefrin)
yapildiktan sonra sag kanin disinin disetine intra-sulkiiler insizyon
yapildi. Bu insizyonu dissiz bolgenin okliizal diizlemi boyunca sol
maksiller tiiber bolgesine kadar uzanan kret tepesi insizyonu takip
etti. Frenilum bolgesinin sagina rahatlatici vertikal insizyon atildiktan
sonra flep tam kalinlik olarak kaldinldi. Alveolar kemigin horizontal
genisligi periodontal sondla 6lciilerek, alveol kemiginin sag lateral- sol
2. Premolar disler arasi bolgede 3,5-4 mm genislikte oldugu
kaydedildi. Sol maksiller molar bolgedeki kemik genisligi implant
uygulamasi icin yeterli oldugundan kret split operasyonu alanina dahil
edilmedi. Alveolar kemigin horizontal genisligi Resim 3’te
gorulmektedir.

Resim 3. Alveolar kretin yetersiz horizontal genisligi

Kret split islemine ilk olarak kemik kesisi yapilarak baslandi. Bu islem
icin 10 mm capinda cerrahi kemik testeresi (QUENN®) kullanildi. Daha
sonra 2 mm’den baslayan ve kademeli olarak 3 mm ve 4 mm’ ye
genisleyen 3 adet kemik keskisi (Krowne®) sirasiyla okluzal diuzleme
dik bir sekilde yerlestirilip osteotomi cekiciyle lizerine vurulmasiyla
kret split islemi yapildi. Kemik keskileriyle alveolar kemigin
genisletilmesi Resim 4’te gorulmektedir.

Resim 4. Kemik keskileriyle yapilan alveolar kemik genisletmesi

Bu genisletme neticesinde dissiz bolgedeki alveolar kemik genisliginin
7,5-8 mm’e yiikseldigi goriildi. Bu asamadan sonra alveolar kemigin
genislediginden ve greftleme islemi de uygulanacagindan dissiz
bolgedeki yumusak dokunun gerilimsiz kapanmasi icin periosta
horizontal kesiler atilarak flep serbestlestirildi. Kemik keskileriyle
ayrilmis alveolar kemigine, hastanin dissiz bdlgesindeki tiiberden
alinmis ve 6gitiilmis otojen kemik greftlerinin sigir kaynakli kemik
greftiyle (Geistlich Bio-Oss Large granules 0.5 gr- Geistlich Pharma,
Bahnhofstrasse Wolhusen/Isvicre) kanstinlmasindan elde edilen
kombine bir greftle greftleme yapildi. Greftleme islemi sonrasinda
alveol kemik Resim 5’te goriilmektedir.

Resim 5. Otojen+sigir kaynakli kemik greftiyle kret split teknigi ile
aynilan alveol kemiginin greftlenmesi

Ayrilan tiim kemige kemik grefti yerlestirildikten sonra alveolar kemige
kollajen membranlar (Collagene AT®, CENTRO DI ODONTOIATRIA
OPERATIVA S.r.l./ ltaly) ve hastadan alinan kanla uretilmis platelet
rich fibrin (prf) membranlar yerlestirildi. Prf membran elde etmek icin
hastanin kolundaki venlerden alinan venoz kan, cam partikilli
antikoagulan icermeyen bos vakumlu tiplerle santrifij cihazina
yerlestrildi ve 2700 devirde 12 dakika santrifiij edildi. Resim 6’te prf
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membran ve kollajen membranlann yerlestirilmesi gorilmektedir.

Resim 6. Prf membranlarin ve emilebilir membranlarin yerlestirilmesi

Greft ve membran yerlestirildikten sonra tam kalinlikli flep 4.0
poliglaktin siiturler (Vicryl ®) kullamlarak horizontal matress ve basit
suturler atilmak suretiyle kapatildi (Resim 7).

Resim 7. Operasyon alaninin emilebilir siiturlerle kapatilmasi

Hastaya antibiyotik (875 mg amoksisilin- 125 mg klavulanik asit 14
tablet 2*1), non- steroid antiinflamatuar (NSAIl) tiirevi agn kesici
(naproksen sodyum 550 mg 20 tablet 2*1) ve antimikrobiyal gargaradan
(Kloroheksidin gargara 3*1) olusan recete yazildi ve hasta takibe alindi.
ilk cerrahi asamadan sonra herhangi bir komplikasyon gériilmeyen hasta
9 ay sonra ikinci operasyona alindi.

ikinci operasyona hastanmin operasyon bolgesine lokal anestezi
(Maxicaine Fort- 80 mg artikain hidrokloriir ve 0,020 mg epinefrin)
yapildiktan sonra sag kanin disinin disetine intra-sulkiiler insizyon
atilarak baslandi. Bu insizyonu dissiz bolgenin okliizal diizlemi boyunca
sol maksiller tiiber bolgesine kadar uzanan kret tepesi insizyonu takip
etti. Frenilum bolgesinin sagina rahatlatic1 vertikal insizyon atildiktan
sonra flep tam kalinlik olarak kaldirildi. Periodontal sondla yapilan
olclimlerde alveolar kemik genisligin 7-7,5 mm seviyelerine ¢iktigi
goruldi. Alveolar kemigin genislemesi Resim 8’da goriilmektedir.

Resim 8. Alveol kemiginin ilk operasyondan 9 ay sonraki, saglikli bir
sekilde implant yapimina izin verecek sekilde genislemis hali

Protetik planlamaya uygun bir sekilde sag lateral ve sol lateral dis
bolgelerine cap1 3.7 mm olan 2 implant (NTA® implant) ve sol kanin,
2. premolar ve 1. molar bolgesine 3 adet 4.1 mm implant (NTAR
implant) yerlestirilip aym1 asamada iyilesme basliklan

yerlestirildikten sonra operasyon bolgesi 3.0 ipek siturlarla kapatildi
ve hastaya antibiyotik (875 mg amoksisilin- 125 mg klavulanik asit 14
tablet 2*1), NSAIl tiirevi agn kesici (naproksen sodyum 550 mg 20
tablet 2*1) ve antimikrobiyal gargara (Kloroheksidin gargara 3*1)
recete edildi. implantlarin yerlestirilmesi ve siiturlarla kapatilmasi
Resim 9 ve 10’de goriilmektedir.

Resim 9. iki asamali kret split teknigi ile genisletilmis alveol
kemigine implantlarin yerlestirilmesi

Resim 10. implantlarla ayn anda yerlestirilen iyilesme basliklari ve
operasyon balgesinin ipek siturlarla kapatilmasi

Cerrahi islemlerin bitmesinin ardindan protetik dis tedavisi klinigine
yonlendirilen hastaya implant Ustu sabit kronlar yapildi ve hasta
takibe alindi. Protetik yliklemeden 2 yil sonra kontrole gelen hastanin
yapilan kontrollerinde implant cevresinde kemik rezorpsiyonlarina
rastlanilmadi ve hastanin kronlarim1 saglikli bir sekilde kullandig
gorildii. Hastanin protetik yiiklemeden 2 yil sonraki panoramik film
goriintiisti Resim 11’ de gorilmektedir.

Resim 11. Hastanin protetik yiiklemeden 2 yil sonraki panoramik
film goriintiist

Tartisma:

1,5-2 mm'lik saglikli implant cevresi kemige sahip bir implanti
uygulayabilmek icin 5 mm’den az genisligi bulunan alveoler kretin
genisletilmesini gerekmektedir'®. Alveolar kemik genisliginin yetersiz
oldugu bolgelere implant yerlestirilmesi bukkal-palatal/lingual
kemiginin ayrilmasina, peri-implantitis olma olasiigimin artmasina,
dis etinden estetik olmayan metal goriniimiine, dis eti cekilmesine ve
bukkal- palatal/lingual bolgedeki kemigin rezorpsiyonuna yol acabilir
ve tim bu sorunlar greftleme veya baska yollarla kemigin
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giiclendirilmesiyle asilabilir''. Horizontal olarak yetersiz alveolar kretin
tedavi secenekleri arasinda dar capli implant kullanimi, otojen blok
greft ile alveolar kemiginin genisletilmesi, kortikokanselloz partikiler
kemik grefti uygulamasi, distraksiyon osteogenezisi ve kret splint
horizontal alveolar genisletme yontemi gibi teknikler yer alir'2. Bu olgu
sunumunda yetersiz alveolar kret genisliginin implant cerrahisine uygun
hale getirilebilmesi icin kret splint horizontal alveolar genisletme
teknigi kullanild.

Alveolar kret split islemi klasik olarak kemik keskileri, osteotomlar ve
osteotomi cekici, doner frezler, elmas disk, cerrahi testereler veya
piezocerrahi vasitasiyla gerceklestirilebilir'>. Kemik keskilerinin
kullamimi zaman alicidir ve teknik beceri ve tecriibe gerektirir''. Frezler
veya testerelerle yapilan alveolar kret split teknigi daha hizlidir ancak
yumusak dokular ve hassas anatomik yapilarin zarar gormemesi icin
dikkatli kullanmlmalidir'*. Bu olguda kret split islemi 10 mm capinda
cerrahi kemik testeresiyle yapilan kemik kesisinin akabinde kemik
keskisi ve osteotomi cekicinin yaptig1 alveolar kemik genislemesiyle
glivenli bir sekilde yapilmistir.

Literatirde daha once yayinlanmis sistematik incelemelerde kret split
tekniginden sonra maksiller alveoler sirt genisliginde 3,2- 4,1 mm
arasinda degisen ortalama bir kazanc oldugunu bildirilmistir'>,
Thomas Jensen ve ark'.” min 2019 yilinda yaptig1 bir sistematik
incelemede kret split teknigi ile maksiller alveolar sirt genisletme
sonrasinda alveoler sirt genisliginde 3,25- 3,5 mm arasinda degisen
ortalama bir kazan¢ oldugu bildirildi. Bipin Kumar Yadav ve ark.'®
implantlarin immediat yerlestirilmesi icin dar alveolar sirtlarin
genisletilmesinde kret split tekniginin ardindan kemik genisliginin klinik
olarak degerlendirildigi 2022 yilina ait calismada; ameliyat Oncesi
ortalama 3,64 + 0,41 olan kemik genisliginin, ameliyat sonrasi ortalama
5,62 + 0,45 mm oldugu ve kemik genisliginin istatiksel olarak anlamli
bir sekilde arttigin bildirdi. Varsha Manekar ve ark.'’ nin 2022 yilinda
yaptigi calismada, implant planlanan mandibular posterior bélgelerine
motorlu alveolar sirt genisleticiler kullanilarak kret split teknigiyle es
zamanli implant vyerlestirilmesiyle elde edilen kemik kazanim
degerlendirildi ve alveolar sirt genisligindeki kazancin ortalama 3,2 mm
oldugu bildirildi. Bu olguda kret split isleminden sonra literatiirde
bildirilen kemik kazanimlarina paralel bir sekilde 3- 3,5 mm kemik
kazanim elde edildi ve elde edilen yeni kemik hacmi, alveolar kemigi
implant yerlestirilmesi icin uygun hale getirdi.

Alveoler kret split teknigi uygulanmadan dnce hasta dikkatli bir sekilde

secilmeli, ameliyatin ve protetik tedavinin basarisi icin iyi bir agiz
hijyeni saglanmalidir. Bununla birlikte sigara kullamimi vyiiksek bir
basanisizlik riski olarak dustiniilmelidir®, Raffaele Cavalcanti ve
arkadaslarinin yapmis oldugu calismada implant yiiklemesinden bes yil
sonra, sigara icenler icmeyenlere kiyasla neredeyse iki kat daha fazla
implant basansizigi yasadigi gorulmistiir’’. Bu olguda hasta
kooperasyonunun ve agiz hijyeninin iyi olmasi operasyonun uzun vadede
basarili olacagim disiindiirmektedir.

Georg Enislidis ve ark. kret split osteotomisi sirasinda ayrnlmis bukkal
plakayr bir ya da her iki taraftan vertikal osteotomilerle birlestirip
ardindan bukkal plakada yesil agac kirginin olusturuldugu farkli bir kret
splint teknigini savundu??. Bu teknik kirik bukkal plakaya kan akisim
tehlikeye atabileceginden, dikkatli yapilmazsa hem kemik nekrozuna
hem de yerlestirilmis implantlarin kaybina neden olabilir?2. Bu olguda
kret split islemi yapilirken vertikal kesiler atilmadi ve kan akisi
tehlikeye sokulmadi.

Sujata Goyal ve Shankar lyer’ in calismasinda kret split yapilan kemikte
kinlmalarin ve doku hasarlarinin onlenmesi icin 3-4 mm’ nin altinda
alveolar kemik genisligi olan olgularda, kemik keskisi veya osteotom
kullanmilmamas1 onun yerine piezocerrahi kullanilmasini 6nerilmistir'2,
Bu olguda kemik genisligi 3,5-4 mm oldugundan kemik keskisi
kullanilarak yapilan kret split isleminde komplikasyon olusmadi ve
cerrahi islem basariyla sonuclandi.

Literatirde kret split horizontal alveolar kemik genisletmesiyle ilgili
tarif edilen iyilesme siireleri 4 ile 9 ay arasinda degismektedir??*, Yu-
Long Tang ve ark?.” min 2015 yiinda yaptig1 bir calismada, cerrahi
islemler tek asamali kret split alveolar sirt genisletmesi ve
yonlendirilmis kemik rejenerasyonuyla birlikte alveolar sirt
genisletmesi (iki asamali) olmak iizere iki gruba ayrildi. ilk grupta kret
split islemiyle aym seansta implantlar yerlestirildi. ikinci grupta ise 4-
6 aylik iyilesme siiresinin ardindan implantlar yerlestirildi. Ortalama

2,8 yillik (6 ay ila 8 yillik) takip siiresi boyunca hicbir implant basarisiz
olmadi. Bu da her grupta %100’ luk kimulatif implant hayatta kalma
orant oldugu anlamina gelmekteydi. Dorottya Penzes ve ark®.’ min
2020 yiinda yaptig1 calismada mandibula posterior bolgeye yapilan
kret split islemi retromolar bolgeden alinan otolog kemik blogunun
bukkal ve lingual kortikal plakalar arasina aralayici olarak
yerlestirilmesiyle gerceklestirildi ve blok greftler osteosentez vidalan
ile stabilize edilip implant yerlestirmesinin 6 aylik iyilesme siirecinin
ardindan gerceklestirildigi bildirdi. Yine Alessandro Moro ve ark?.’ nin
2017 yiinda yaptig1 bir calismada transversal kemik eksikligi olan
atrofik alveolar sirtlarin tedavisi icin vestibiiler korteksin spesifik
osteotomilerine ve interpozisyonel greft olarak mandibular ramus
greftinin kullanimina dayanan iki asamali bir piezocerrahi split teknigi
anlatild1 ve bu calismada kret split ve greftleme isleminden sonra
ikinci cerrahi icin 6-9 ay beklenildigi belirtildi. Bu olguda kret split ve
greftleme islemlerinden sonra ikinci cerrahi icin 9 ay beklenildi ve bu
prosediir Alessandro Moro ve ark. tarif ettigi teknikle benzerdi.

Alveol kemikteki kemik kesisinin ardindan osteotomi ile uygun
boyutta kemik genisletilmesi yapildiktan sonra, alveolar kemik ya
kemik grefti ile greftlenir (ki asamali) veya aynmi seansta kemige
implant yerlestirilir (Tek asamali)®. Tek asamali kret split horizontal
alveolar genisletme yonteminin implant vyerlestirilmis bolgedeki
alveolar kemikte rezorpsiyon, implantin osteoentegre olmamasi ve
operasyon alaninda enfeksiyon olusmasi gibi az goriilen komplikasyon
riskleri mevcuttur®®. ki asamali teknikte bu riskler en aza indirilerek
daha giivenli bir cerrahi islem imkam tanmir?. iki asamali kret split
horizontal alveolar genisletme yonteminin dezavantaji ise hastanin
implant yerlestirme asamasini beklemesidir?’. Bu olguda tek asamali
cerrahi teknigin riskleri alinmamis ve iki asamali kret split horizontal
alveolar genisletme yontemi tercih edilmistir.

Kret split horizontal alveolar genisletme tekniginin birkac
dezavantaji vardir10. Bu teknikte dikey kemik yiiksekligi artmaz,
sadece horizontal genisleme mimkundir. Hassas bir tekniktir,
tecriibe gerektirir ve split islemi yapilan alveol kemik uzunlugunun
artmasiyla alveol kemiginin esnekliginin de artacag diisiiniildtigiinde,
bu teknigi tek dis eksikliginde uygulamak daha zordur'®'"26, Bu olguda
alveol kemigindeki 3-4 mm kemik genisligi basarili bir sekilde 7- 7,5
mm’ ye genisletilmis ve genisletilen alveol kemigi saglikli bir sekilde
implant uygulamasina olanak tammuistir.

Kret splint horizontal alveolar genisletme teknigi literatiirde yiiksek
basari oraniyla tamimlanmis bir tekniktir'®2, Sethi ve Kaus’un yapmis
oldugu 5 willik bir calismada, osteotomlar ile yapilmis maksiller
alveolar kret genisletmesi sonrasinda yerlestirilen implantlarin sag
kaliminda %97 den fazla basari orani bildirilmistir28. Bu olguda
yapilan kret splint horizontal alveolar genisletme tekniginde,
operasyon sirasinda ve sonrasinda komplikasyon gerceklesmeyip
implant yerlestirmeye uygun genislikte kemik elde edildiginden,
yliksek hasta kooperasyonu goriildiigiinden ve hastada yeterli diizeyde
agiz hijyeni oldugundan operasyonun uzun vadede basarili olacagi
dusunilmektedir.

Bu makalenin bazi limitasyonlan mevcuttur. Ikinci cerrahi 6ncesi
kazanilmis kemik hacminin miktarin1 gosteren bir tomografik gorunti
veya periodontal sondlarla yapmis oldugumuz 6&l¢limiin  resmi
bulunmamaktadir. Oosteointegrasyona yonelik biyolojik bir basar
kriteri makalede gosterilmemektedir.

Sonug:

Maksiller alveol kemiginin horizontal yetersizliginde kret split
horizontal alveolar genisletme teknigi uygulanabilir bir tekniktir.
Cerrahin tercihine gore tek asamali veya iki asamali uygulanabilir. Tek
asamali cerrahi teknigin toplam tedavi siiresini kisaltmasi sebebiyle
onemli bir avantaji vardir ancak bu yontem tercih ediliyorsa implant
yerlestirilmis bolgedeki alveolar kemikte rezorpsiyon, implantin
osteoentegre olmamasi ve operasyon alaninda enfeksiyon olusmasi
gibi az gorulen komplikasyon riskleri de goz o©ninde
bulundurulmalidir. Bu cerrahi prosediiriinde; operasyon tekniginin
yaninda hasta kooperasyonunun ve agiz hijyeninin de iyi olmas
basarinin artmasinda onemli bir rol almaktadir.
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0z

Protetik tedavide amac ideal bir protez tasarlayip iretmektir. ideal bir
protez kisisel olarak estetik, fonksiyon ve fonetik acidan gereksinimleri
karsilamalidir. Dogru bir teshis ve tedavi planlamasi ise bu siirecte kilit rol
oynamaktadir. Dental protezlerin estetik ve fonksiyonlar okliizal diizlemin
sagittal ve frontal diizleme gore oryantasyonundan etkilenmektedir. Okliizal
dizlemin transferi icin yuz arki (facebow) yararli olabilir. Yuz arki
kullaniminin yaran siklikla sorgulanmis olmasina ragmen, giiniimiizde hem
analog ve hem de dijital is akislannda, maksiller modelin ylize
oryantasyonunda ve maksillo-mandibuler iliskinin saglanmasinda gerekliligini
korumaktadir. Dijital is akislarinda, tomografiden elde edilen 3D goriinti,
cene hareketi takip cihazi ve optik yliz tarayicis1 kullanilarak bu iliskilerin
transferini saglamak miimkiindiir. Ancak her sistem buna uygun degildir.
Uygun olmayan sistemlerde bu transferin analog olarak tam ayarlanabilen bir
artikiilatorde yapilmasi ve dijital ortama tasinmasi gerekir.

Bu olgu sunumunda; tam dissiz st ¢ene ve alt cene Kennedy Class | dissizlik
olgusunun tam ayarlanabilen, artikiilatoriin eksentrik kayitlar ile
programlanarak yapilmis tedavisi anlatildi.

Anahtar Kelimeler: Artikiilator programlama, Bilateral balansli okliizyon,
PROTAR Digma

ABSTRACT

The aim in prosthetic treatment is to design and manufacture an ideal
prosthesis. An ideal prosthesis should personally meet the requirements in
terms of aesthetics, function and phonetics. An accurate diagnosis and
treatment planning play a key role in this process. The aesthetics and
functions of dental prostheses are affected by the orientation of the
occlusal plane with respect to the sagittal and frontal planes. A facebow
may be useful for transferring the occlusal plane. Although the usefulness
of the use of the facebow arc has often been questioned, today it remains
necessary in both analog and digital workflows, orientation of the maxillary
model to the face and providing the maxillo-mandibular relationship. In
digital workflows, it is possible to transfer these relations by using 3D
images obtained from tomography, jaw movement tracking device and
optical face scanner. However, not every system is compatible for this. In
uncompatible systems, this transfer must be done in an analog fully
adjustable articulator and transferred to digital media.

In this case report; the treatment of a completely edentulous upper and
Kennedy Class | lower jaw partial case using a fully adjustable articulator
programmed with eccentric recordings was desribed.

Keywords: Articulator programming, Bilateral balance occlusion, PROTAR
Digma

GIRIS

Artikulatorler; cene hareketlerinin tumini veya bir kismini taklit etmek
lizere tasarlanmis, alt ve ust modellerin baglanabildigi, cenelerin ve
temporomandibular eklemin (TME) temsil edilebildigi mekanik

aletlerdir'. En dogru teshis ve restorasyonun yapimi igin alt cene
hareketlerinin artikiilator lizerinde dogru taklit edilmesi gerekmektedir?.

Artikiilatorlerin hastadan gerekli kayitlar alindiktan sonra hastaya
gereksinim kalmadan, gerekli protetik duzenlemelerin yapilabilmesi,
klinikte harcanan zamanin kisaltilmasi, hastamin tiikiiriigi, dili ve
yanaklan gibi zorlayic1 faktorlerin elimine edilmesini saglamasi gibi
avantajlan vardir’. Uretildigi materyal kaynakli, dogal dokularda olan
(kas, eklem, bag dokusu) basilabilirliginin olmayisi ve alt cenenin
fonksiyonel ve sinir hareketlerini tam olarak taklit edememeleri gibi de
kisitlamalarn mevcuttur?.

Artikulatorlerin imalatinda arcon ve non-arcon olarak iki temel tasarim
vardir. Literatiir arcon tip olanlarin alt cene hareketlerini daha dogru
taklit ettigini bildirmektedir®. Arcon tip artikiilatorlerde acma ve
kapatma esnasinda maksiller okliizal diizlem ile kondil yolu egimi
arasindaki ag1 sabittir, ama non-arcon tipinde degildir ve Sekil 1’de
gosterilmektedir®.
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Sekil 2. A Arcon tip, B Non-arcon tip

r
(¢

Artikulatorlerin basit olarak siniflandirilmasi ve sahip olduklan ayar
olanaklar Tablo 1’de gosterilmektedir.

Tablo 1. Artikiilatorlerin Basit Olarak Siniflandiriimasi

1.Sadece (aci i yapan artiki 3 Agma ve kapama hareketlerini,
belirlenen dikey boyutta taklit ederler, ucuzdurlar.

2.Kesici ve kondil yolu egimleri ortalama bir degere gére ayarlanmis artikiilatérler; insizal ve kondiler
rehberlik ortalama degerlere gére ayarlanmistir. Eksentrik hareketler ortalama degerlere gore ayarlanabilir.
Kondil agisi sabit 30" dir. TME’ ye gére oryante edilemezler.

3.Sahsa gore ayarlanabilenler;

3 a-Yan ayarlanabilir artikiilatorler; Kondiler egim, Bennett acisi ve interokliizal mesafe ayarlanabilir.

3 b-Tam ayarlanabilir artikiilatorler; Alt cenenin biitiin yonlerdeki hareket yollar (i¢ boyutlu dinamik kayitlar

ile ayarlanarak alt cene hareketlerini ylksek dogrulukta taklit ederler. Her hasta icin ayri olarak uyumlanabilen

bircok gosterge degeri vardir. Kondil yolu egimleri, Bennett acisi, kondiller arasi mesafe kaydedilebilir. Dogru
mentese ekseni lokalizasyonu, pantografik kayit ve interokllizal kayitlar ile programlanir.

Bir artikulatoriin etkinligi eklem anatomisine, eklem hareketlerine,
noromuskiiler sisteme, alt ve Ust cene iliski kayitlarinin dogruluguna,
kullamlan artikiilatoriin hassasiyetine ve klinisyene baglidir.®

Cigneme sistemi; TME, cigneme kaslan, yanak, dil, agiz mukozasi ve
dislerden olusan hareketleri alt cene diizeyinde gerceklesen oldukca
karmasik bir sistemdir’. Cene eklemi hem dondiirme hem de kaydirma
eklemidir. Rotasyon (dondiirme), translasyon (yan hareket), donerek
kayma (translasyon +rotasyon) ve tam mentese hareketi olmak lizere
tamimli 4 farkli hareketi yapabilir. Bu 4 farkli hareketin aciklamalan
Tablo 2’de gosterilmektedir. Eklemde gerceklesen bu hareketler ile

es zamanli olarak dislerin fonksiyonel ve non-fonksiyonel
tiberkiillerin  Uzerindeki temas yiizeyleri de Sekil 3’te
gosterilmektedir.

Tablo 2.

PROTRUZYON: Her iki kondilin ayni anda hareketi ile mandibulanin éne translasyonudur.
RETRUZYON: Mandibulanin arkaya olan translasyonudur.

LATEROTRUZYON: Galisan taraf kondilinin yana translasyonudur.

LATEROPROTRUZYON: Calisan taraf (rotating) kondilinde mandibular lateral translasyon (Bennett hareketi)
esnasinda gézlenebilen yana-6ne harekettir.
BENNETT HAREKETI: Galigan taraf kondilinin saf rotasyon hareketi yapmayip, uzayda bir biitiin olarak yer
degistirme hareketi yapmasidir.

BENNETT AGISI: Dengeleyen kondilde mandibulanin 6ne asagi (Protrusive) ve mediale (Mediotrusive)
hareketi sonucu olusan yolun sagittal referans duizlemi ile arasindaki acidir.
MEDIOTRUZYON: Denge kondilinin (dolasan/ orbiting kondil) fossanin medial duvan boyunca asagi ve ice
hareketidir.

MEDIOPROTRUZYON: Denge kondilinin (dolasan/ orbiting kondil) fossanin medial duvari boyunca éne,
asagl ve ice hareketidir.

LATERORETRUZYON: Calisan taraf (rotating) kondilinde mandibular lateral translasyon (Bennett hareketi)
esnasinda gdzlenebilen yana-geriye harekettir.

IMMEDIATE/EARLY SIDE SHIFT (ISS): “Immediate Side Shift'/ "Onciil Yana Kayma" ya da "Erken Bennett
Hareketi", dengeleyen (calismayan) taraf kondilinin sentrik iliski pozisyonundan diiz ve mediale dogru
hareketidir.

PROGRESSIVE SIDE SHIFT: PSS/ Progressive Mandibular Translasyon/Kademeli ilerleyen Yana Kayma):
Mandibulanin sentrikten yana dogru yapisina uyumlu olarak diizgiin kayma gostermesidir.

Sekil 3. Temas Yuzeyleri

Dijital is akislarinda, tomografiden elde edilen 3D goriunti, cene
hareketi takip cihazi ve optik yiiz tarayicisi kullanilarak bu iliskilerin
transferini saglamak miimkiindir. Ancak her sistem buna uygun
degildir. Uygun olmayan sistemlerde bu transferin analog olarak tam
ayarlanabilen bir artikiilatorde yapilmasi ve dijital ortama tasinmasi
gerekir.

OLGU SUNUMU

Dislerinin tedavisi icin basvuran 52 yasinda erkek hastanin yapilan
klinik muayenesi sonras1 st total ve alt parsiyel protezler ile
rehabilitasyonuna karar verildi. Hastadan bilgilendirilmis olur onam
formu alindi ve gerekli agiz hazirligi tamamlandi.

Bu olgu sunumunda KaVo yiiz arki ve PROTAR Digma artikiilatorii
(KaVoDentalGmbH, Biberach, Almanya) kullanilmistir. PROTAR Digma

artikulatorli, artikulatorlerin basit olarak simiflandirilmasinin
gosterildigi Tablo 1’de, 3b- Sahsa gore tam ayarlanabilen
kategoridedir.

Ortalama 30°’ye ayarli PROTAR Digma iizerinde dis dizimi yapildi.
Disli prova o©ncesi artikiilator lizerinde sag calisan taraf kanin
rehberligi Resim 1A’da, sol denge tarafi Resim 1B’de, sol calisan
taraf kanin rehberligi Resim 1C’de, protriizyon hali Resim 1D’de
gosterilmektedir.

Ag1z icinde ise sag calisan taraf kanin rehberligi Resim 1E’de, sol
denge tarafi Resim 1F’de, sol calisan taraf kanin rehberligi Resim
1G’de, protriizyon hali Resim 1H’de gosterilmektedir.

Disli provada sentrik temaslarin dogru oldugu tespit edildi.
Devaminda protriizyon, sag lateral ve sol lateral kayitlar C-Tipi silikon
Zetaplus (Zhermack, Badia Polesine, italya) ile alindi. Protriizyon
kaydi hastanin santral disleri bas basa konumda, sag lateral eksentrik
kayit sag kanin kanin temasinda, sol lateral eksentrik kayit ise sol
kanin kanin temasinda iken alind1.

ARTIKULATORUN PROGRAMLANMASI
Protriizyon kaydi ile artikiilatoriin programlanmasi

Artikiilatoriin st bolimi Resim 2B ‘de gosterilen sentrik kilitler 2’
nolu konuma getirilerek alt bolimden ayirildi. Protriizyon kaydi alt
ve Ust modeller arasina yerlestirildi (Resim 2A). Sag taraf kondil kilidi
acildi (Resim 2C).

Sag taraf kondil yuvas1 ve kondil arasinda aralik olustu ve kondil
yuvast  kondile temas edene kadar asagiya/one  dogru
hareketlendirilerek temas ani bulundu. (Bkz. Tablo 3A-1.Kondil acis1
30"’den bilylik ise;) Sag kondil 35° olarak kayitlandi. (Resim 2D)
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Resim 2A: Protriizyon kayds
ik kit 0,1 ve 2 nolu konumlan
ondil kiltleri. Sa kilit agik sol kilit kapal

ondil 35° ayarh konumda
i kondil 22,5° ayarl konumda

Sol taraf icin kondil yuvasi ile kondil arasinda modellerin temasi
bozuldu ve kondil yuvasi yukari/geriye dogru hareketlendirilerek temas
am bulundu. (Bkz. Tablo 3A-2. Kondil acis1 30°’den kiigiik ise;) Sol
kondil 22,5° olarak kayitlandi. (Resim 2C)

Tablo 3A 1.Adim: Protriizyon kaydi ile artikiilatoriin programlanmasi
Baslangicta, kondil agilan her iki kondil igin 30°’ye ayarlanir. Yiiz arki transferi ile tst gene transferi ve sentrik
kayit ile alt gene baglanir.

Her iki sentrik kilit acilir (2'nolu konum), protriizyon kaydi modeller arasina yerlestirilir.

Sag Taraf Kondil: Kondil kilidi agilir.

1.Kondil agisi 30°’den bilyik ise; kondil kutusunun st kismi kondilden uzaklasir ve kondil ile arasinda aralik
olusur. Kondil kutusu kondil ile temas edene kadar hareketlendirilir. Temas ettiginde kondil agisi kayitlanmis
olur.

2. Kondil agisi 30°’den kiiguk ise; Kondil kutusunun tst kismi kondile temas edeceginden modellerin temasi
bozulur. Protriizyon kaydinin sagladigi temas elde edilene kadar kondil kutusu hareketlendirilir ve temas elde
edildiginde kondil agisi kayitianmis olur.

Sol Taraf Kondil: Kondil kilidi acilir. Calisan taraf kondili icin izlenen adimlar ile ayni sekilde denge taraf kondili
icinde kondil agilan belirlenir.

Tespit edilen acilar model tzerine not edilir.

Sag lateral eksentrik kayit ile artikiilatoriin programlanmasi

Her iki sentrik kilit agildi ve artikilatoriin st kismi ayrildi. Sag lateral
kayit alt disler lzerine yerlestirildi. Devaminda iist cene modeli sag
lateral kayit Ulizerine yerlestirildi. Sol taraf (denge) ayar vidasi
gevsetildi ve Resim 3C ‘de gosterildigi gibi Bennett ayar bolimii kirmizi
ok yoniinde hareketlendirilerek, Resim 3C’de sar1 okla gosterilen sol
kondile temas etmesi saglanarak, Resim 3E’de sar1 okla gosterildigi gibi
Bennett acis1 7,57 olarak kayitlandi (Bkz. Tablo 3B Denge Taraf (Sol
mediotrusion) icin;). Sag taraf (calisan) icin shift angle ayar pimi, Resim
3A’da san okla gosterilen bosluk, Resim 3D’de gosterilen temas olana
kadar hareketlendirildi ve temas elde edilince arkadaki tirtikl vida ile
sabitlendi (Bkz. Tablo 3B Calisan Taraf (Sag Laterotrusion) icin;). Sag
taraf (calisan) icin shift angle +20 olarak kayitlandi.

Tablo 3B 2. Adim: Sag lateral eksentrik kayit ile artikiilatoriin
programlanmasi

Her iki sentrik Kilit agilir (2'nolu konum). Sag lateral kayit alt (ist modeller arasina yerlestirilir. Sol taraf
(Denge) Iss ayar vidasi gevsetilir.

Caligan Taraf (Sag Laterotrusion) icin; Lateroprotiizyon/lateroretriizyon ayar olanagi olan shift angle-
20/+20 ayar olanagi ayarlanir. Yuvarlak ve tirtikli vida gevsetilir ve pin hareketlendirilerek kondile temas
ettiginde bu deger kayitlanir. Sekil 2'de gésterilen sematik cizimde farkl konkav ve konveks yiizeylere sahip
bu ayar vidas! yukari ve asagiya hareketlendirilerek bu temas elde edilir.

Denge Taraf (Sol mediotrusion) icin; 1.Bennett acisi ayarlanir. Bennett ayar olanadi saglayan kisim
hareketlendirilir ve kondile temas ettiginde Bennett agisi kayitlanir. 2. iss ayarlanir. iss degeri genelde 0
olarak kayitlanir ancak eger sag lateral kayit modeller arasina yerlestirildiginde bir 6nceki islem adiminda
kayitlanan kondil yolu egimindeki kondil kutusunda kondil ile olasi bir temas olur ve modeller arasindaki
stabilite bozuluyor ise iss ayar olanagi hareketlendirilerek iss degeri kayitlanir.

Tespit edilen agilar ve degerler model tizerine not edilir.

Kondil yalu
mekanizmase: FH/CE d

Sekil 4. Kondil mekanizmasinin sematik gosterimi
Sol lateral eksentrik kayit ile artikiilatoriin programlanmasi

Sag lateral eksentrik kayitlar ile programlamada oldugu gibi benzer
sekilde sol lateral eksentrik kayit ile artikiilator programlandi.

Sag taraf (denge) ayar vidasi gevsetildi ve Resim 4A ‘da gosterildigi
gibi Bennett ayar bolumiu kirmizi ok yoniinde hareketlendirilerek,
Resim 4D’de vyesil okla gosterilen sag kondile temas etmesi
saglanarak, Bennett acis1 5° olarak kayitlandi (Bkz. Tablo 3C Denge
Taraf (Sol mediotrusion) icin;). Sol taraf (calisan) icin shift angle ayar
pimi, Resim 4C’de sar okla gosterilen temas, Resim 4E’de gosterilen
shift angle -20 olarak kayitlandi ve arkadaki tirtikli vida ile sabitlendi
(Bkz. Tablo 3C Calisan Taraf (Sag Laterotrusion) igin;).
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Tablo 3B 2. Adim: Sag lateral eksentrik kayit ile artikiilatoriin
programlanmasi

Her iki sentrik kilit acilir (2'nolu konum). Sol lateral kayrt alt ist modeller arasina yerlestirilir. Sag taraf (denge)
Iss ayar vidasi gevsetilir.

Calisan Taraf (Sol Laterotrusion) igin; Lateroprotriizyon/lateroretriizyon ayar olanagi olan shift angle-20/+20
ayar olanag ayarlanir. Yuvarlak ve tirtikli vida gevsetilir ve pin hareketlendirilerek kondile temas ettigine bu
deger kayitlanir. Sekil 2'de gésterilen sematik cizimde farkli konkav ve konveks yiizeylere sahip bu ayar vidasi
yukari ve asadiya hareketlendirilerek bu temas elde edilir.

Denge Taraf (Sag mediotrusion) icin; 1.Bennett acisi ayarlanir. Bennett ayar olanagi saglayan kisim
hareketlendirilir ve kondile temas ettiginde Bennett agisi kayitlanir. 2. iss ayarlanir. iss degeri genelde 0 olarak
kayitlanir ancak eger sol lateral kayit modeller arasina yerlestirildiginde iki 6nceki islem adiminda kayitlanan
kondil yolu egimindeki kondil kutusunda kondil ile olasi bir temas olur ve modeller arasindaki stabilite
bozuluyor ise iss ayar olana@i hareketlendirilerek iss degeri kayitlanir.

Tespit edilen agilar ve degerler model tizerine not edilir.

Artikilatorin programlanmasini takiben dis dizimi dinamik anlamda
tekrar analiz edildi. Artikiilatorde mum modelaj oncesi protruziv balans
kontolii Resim 5A’da ve sol taraf balans kontrolii Resim 5B’de
gorulmektedir. Devaminda protezlerin sicak akrilik tepimi SR Triplex
Hot (Ivoclar Vivadent AG, Schaan, Liechtenstein) ile yapildi.

[~ L

minzs WY IO
L '] v

Akrilik tepim asamasinda Ust fonksiyonel silikon model ve alt
fonksiyonel model muflaya alinmadi ve Resim 5C’de gosterilmektedir.
Akrilik bitim sonras artikulator uzerindeki protezler selektif molleme
oncesi Resim 5D, Resim 6A, Resim 6B ve Resim 6F’de
gosterilmektedir.

Selektif molleme sonrasi artikiilator Uzerinde elde edilen bilateral
balansli artikiilasyon Resim 6C, Resim 6D, Resim 6E ve Resim 6G’de
gosterilmektedir.

5 B -z

:;E‘,Sh_ 1

Artikiilator iizerinde, Resim 7A’da sag taraf, Resim 7B’de sol taraf
goriinimde, elde edilen protriiziv balans, Resim 7D’de ve Resim 7E’de
ise agiz icindeki protriiziv balans gosterilmektedir. Artikiilator iizerinde
sol calisan taraf balans temaslar1 Resim 7F’de, agiz ici temaslan ise
Resim 7C’de gosterilmektedir.

TARTISMA

Protetik tedavinin dogru bir sekilde baslamasinda ve bitirilmesinde,
dis hekimi ve dis teknisyeni arasindaki iletisim onemlidir. Bu iletisim,
yetersiz kayitlar alindiginda ya da kayitlar transfer asamasinda zarar
gordugiinde sekteye ugrayabilmektedir®. Bu iletisimin  giicli
kiinmasinda da artikiilatorler onemli rol oynamaktadir. Hangi
artikiilatoriin en iyisi oldugu ise tartismalidir. Ancak stomatognatik
sistemin icinde kendine 6zgii ve oldukca karmasik dinamigi olan cene
eklemi g6z oniline alindiginda vakaya uygun artikiilator secimi 6nem
kazanmaktadir.

Dental protezlerin estetik ve fonksiyonlar okluzal dizlemin sagital
ve frontal diizleme gére oryantasyonundan etkilenmektedir®. Ust
cenenin uzaysal olarak konumunun dogru tasinmasi icin yliz arki
kullanim1 faydali olabilir. Yiiz arki (facebow) ilk olarak 1899 yilinda
George Snow tarafindan alt cene rotasyon ekseninin yerini belirlemek
amaciyla tamtilmistir. Protetik Terimler So6zlugl’ ne gore, bir yiiz
arki, maksiller dental arkin uzaysal iliskisini bazi anatomik referans
noktalarina gore belirlemek ve bu iliskiyi artikilatore aktarmak icin
kullanilan bir alettir®. Hemen hemen tim protetik ders kitaplari, yiiz
arki kayitlarimin kullanilmasin 6nermeye devam etmektedir. irlanda
ve Birlesik Krallik 'ta, 12 dis hekimligi fakiiltesinin 10'u, artikiilatorlere
maksiller modeli yerlestirmek icin bir yiiz arki kullanilmasi gerektigini
savunmaktadirt1. Amerika Birlesik Devleti’ndeki dis hekimligi
fakiiltelerinin yaklasik %93.75 giderek artan bir oranda (2005 yilinda
%84 iken, 2015 yilinda %93.75) preklinik mifredatlarnina yuz arki
kullamim egitimini dahil etmektedirler'2. Bununla birlikte, genel dis
hekimleri arasinda yiiz arki kullammi cok yaygin degildir.

Bilgisayar destekli tasarim ve Bilgisayar destekli uretim (CAD-CAM)
teknolojisindeki guncel yenilikler ve gelismeler, protetik dis
hekimligini neredeyse tamamen dijitallestirmistir. Hsu M. ve ark." ile
Yau HT. ve ark.™, sanal artikilatorlerin son derece giivenilir ve hassas
olduklarin bildirmektedirler. Ancak dijital olarak uretilen maksiller
ve mandibular modellerin uzaysal konumunun belirlenmesi ve yiize
oryantasyonu sistem icinde sorun olusturmaktadir. Bu nedenle CAD-
CAM teknolojileri ile dijital olarak Uretilen maksiller modelin uzaysal
konumunun belirlenmesinde ve maksillo-mandibular iliskinin yize
oryantasyonunda analog veya dijital yliz arki ve dijital artikiilator
kullanim1 zorunlu hale gelmistir’®>. Cerec siteminde; tomografiden
elde edilen 3D goriintl, cene hareketi takip cihazi (SICAT JMT +) ve
optik yiz tarayicisi (Cerec, Densply Sirona, Almanya) kullanilarak bu
iliski transfer edilebilmektedir. Ancak 3Shape (3Shape A/S,
Danimarka) sisteminde bu transferin analog olarak artikilator
lizerinde vyapilarak eklemin dinamizmine ait bu degerlerin
belirlenmesi gerekir. Belirlenen degerler ile dijital artikilator
programlanabilir.

Tam ayarlanabilir  artikulatorlerin ~ kullanmilmas1  durumunda
interokliizal kayitlarin alinmasi veya kinematik yiiz arki ile iic boyutlu
grafik kayitlann alinarak artikulatorin programlanmasi gerekir. Bu
olgu sunumunda interokliizal kayitlar kullamlmistir. interokliizal
kayitlar mum, ojenol, polieter ve akrilik rezinler kullanilarak
alinabilmektedir'®. Bu vakada C- Tipi silikon kullanildi. Bu tercih
kayitlarin alinmasinda ve artikilatorin programlanmasinda herhangi
bir hataya neden olmadi.

Literatiir, gerekli kayitlarin alinmasi siirecinde, kaide plaklarinin
oturdugu yumusak dokularin reziliensinden kaynaklanabilecek
hatalarin olabilecegini bildirilmistir®. Bu tiirden olasi hatalarin 6niine
gecmek ve veri transferinin dogrulugunu arttirmak icin bu vaka da iist
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cene kaide plag literatiirde * Double processing technique’’ olarak
tarif edilen sicak akrilikten tretilmistir'.

Aladag ve ark.™ 2016 yilinda, yaptiklan calismada, kriterlere uygun
sectikleri 40 hastada, total ve kismi dis eksikligi olgularinin,
konvansiyonel ve implant ustu protezler ile tedavisinde Artex

artikiilator ~ (AmannGirrbach  Dental,  Pforzheim,  Almanya)
kullaniminin klinik etkinligini arastirmislardir. Calismalari sonucunda;
Artex artikulator sistemi  kullamilarak rettikleri  protetik
restorasyonlarin  calisma dahilinde degerlendirdikleri kriterler

acisindan daha tatminkar olduklarn sonucuna varmislardir.

Ayrica artikiilator ve artikilasyon kanunlan gibi temel konularin
detayli bilinmesi ve protezlerin yapim asamasinda son kontrollerin
mutlaka agizda degerlendirilmesi gerektigini, yiiz arki ve artikiilator
kullamiminin dental tedavi siiresince ¢alisma zamanmim %30 kisalttigim
bildirmektedirler. Soz konusu calismada yiiz arki uygulamasina ek
olarak hangi kisisel parametreleri kullanarak artikiilatori
programladiklarindan bahsedilmemektedir. Artex-CR PROTAR Digma
ile aym kategoride bir artikulatordir ve kisisel dinamik parametreler
ile programlanabilir. Bahsedilen %30 calisma zamaninin kisaltilmasi
agizdaki klinik uyumlandirma siireci olarak diisiiniildiigiinde, yiiz arki
uygulamasina ek olarak kisisel dinamik parametrelerinde kullanilmasi
durumunda bu siire daha da kisalabilir. Ancak bahsedilen sure, bu
ekipmanlarin kullanimlan ile birlikte dinamik veri eldesi icin
kayitlarin alinmasi ve bu kayitlar ile artikilatorlerin programlanmasi
streleri dikkate alindiginda uzayabilir. Her ne kadar klinik ve
laboratuvar siirec bu tiir ekipmanlarin kullanimi ile uzasada, agizdaki
klinik kontrol suresi kisalir.

Shillingburg ve ark."” non-arcon tip artikiilatorlerdeki kondilin
kisitlandinlmis hareketi nedeniyle, Rosenstiel SF ve ark.® ise kondil
yolu egimi ile maksiller okluzal egimin, acma ve kapama sirasinda
degismesinden dolay1 kondil yolu egiminin non-arcon tip
artikilatorlerde hatali kayitlanabilecegini bildirmektedir.

ilk olarak 1901 ve 1905’te Christensen protriizyon sirasinda iist ve alt
cene arasinda bir alan oldugunu belirterek tasarladig1 artikiilatorde
protriiziv interokliizal kayitlarin kondil yolu acgisinm verdigini ve bu
kaydin artikiilator izerinde kondil yolu acisin1 ayarlamak icin
kullanilabilecegini bildirmistiré.

Okeson JP., kondilin protriizyon ve laterotriizyonda alcaldig1 yolun
dikliginin, restorasyonlarin fossa derinligi ve tiiberkiil yiiksekligi
lizerinde bliyiik bir etkiye sahip oldugunu bildirmektedir®.

Artikiilatorlerin  kisisel olarak programlanmasinda, kondil yolu
egiminin belirlenmis olmasi ve selektif molleme sirasinda dikkate
alinmasi gereken bir parametredir. Ayrica alt cenenin TME araciligi
ile hem sentrik hem de eksentrik hareketler yaptigi bilinmektedir?'.
Dolayisiyla TME’nin dinamizmi g6z 6niine alindiginda, yiiz arki ile iist
cenenin transfer edilmis ve vakaya 6zgii kondil yolu egimleri ile
artikiilatoriin  programlanmis olmasi bile bu dinamizmin kopya
hareketini taklit etmekte yetersiz kalabilir. Cene eklemindeki mevcut
diger parametrelerin de elde edilerek artikiilatoriin kisisel olarak
programlanmasinda kullanilmasi klinikte artikiilasyonun
diizenlenmesi icin hekimin harcadigi zamani kisaltabilir. Ancak
artikulator uzerindeki bu kisisellestirme icin hem klinisyenin hem de
dis teknisyenin ekstra zaman ve caba harcamasini zorunlu
kilmaktadir.

SONUC

Total protez vakalarinda yuz arki ile birlikte tam ayarlanabilen
artikilatorin kullanilmast hem klinik hem de laboratuvar is akisini
uzatir. Verilerin eldesi, transferi, analizi ve protezlerin bitim
surecleri  farkli klinik yaklasimlarin sergilenmesini  gerektirir.
Konvansiyonel adimlar ile kiyaslandiginda bu olgu sunumunda izlenen
protokol her ne kadar tedavi siiresini uzatmis olsa da elde edilen final
sonuc tatmin edici bulunmustur.
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Case Report / Olgu Sunumu

Dental Findings and Treatment in Osteogenesis Imperfecta: A Case Report

Osteogenezis imperfektada Dental Bulgular ve Tedavi: Bir Vaka Raporu
Ozge ANILY(ORCID-0000-0003-0092-2315), Yasemin iSPIR%(ORCID-0000-0003-1575-8669)

%Gaziantep University, Faculty of Dentistry, Department of Pedodontics, Gaziantep, Tiirkiye
9Gaziantep Universitesi Dis Hekimligi Fakiiltesi Pedodonti AD, Gaziantep, Tiirkiye

ABSTRACT

Osteogenesis imperfecta (Ol) is a hereditary disorder characterized by
heightened bone fragility, reduced bone density, and connective tissue
abnormalities. The condition, commonly referred to as ‘glass bone disease’,
is characterized by various symptoms, including the blue sclera, hearing
impairments, deformities in the hands and feet, as well as dentinogenesis
imperfecta. This case presents a 10-year-old female with Osteogenesis
Imperfecta (Ol) who submitted an application to the Department of
Pedodontics at Gaziantep University Faculty of Dentistry. Among the physical
findings of the patient, short stature, hearing loss, pectus excavatum, grayish
blue sclera, hand-foot deformities, and malocclusions in the relationship
between the jaws were found. In the clinical examination of the patient, lack
of oral hygiene, deep dentin caries, crowding, macroglossia, class 3
malocclusion were observed, and teeth that needed treatment were treated.

Keywords: Osteogenesis imperfecta, Pedodontics, Dental findings

(074

Osteogenezis imperfekta (0Ol), artmis kemik kinlganligi, diisiik kemik kiitlesi
ve bag dokusunda bozukluklarin goriildiigii genetik gecisli bir hastaliktir.
Diger bir deyisle ‘cam kemik hastaligi’; mavi sklera, isitme problemleri, el-
ayak deformiteleri ve dentinogenezis imperfekta ile iliskilendirilmistir. Bu
olguda, Gaziantep Universitesi Dis Hekimligi Fakiiltesi Pedodonti Anabilim
Dal’'na basvuran 10 yasinda Oi tamli kiz cocuk hasta sunulmaktadir.
Hastanmin fiziki bulgulan arasinda boy kisaligi, isitme kaybi, pectus
ekskavatum, grimsi mavi sklera, el-ayak deformiteleri, ceneler arasi iliskide
malokliizyonlar saptanmistir. Hastamin klinik muayenesinde oral hijyen
eksikligi, derin dentin ciriikleri, caprasiklik, makroglossi, simf 3
malokliizyon goriilmiis ve tedavi gereksinimi olan disleri tedavi edilmistir.

Anahtar Kelimeler: Osteogenezis imperfekta, Pedodonti, Dental bulgular

Introduction

Osteogenesis imperfecta (Ol) is a prevalent hereditary condition
characterized by bone fragility. It encompasses a diverse range of
genetic disorders primarily attributed to defects related to type 1
collagen. The condition is transmitted in an autosomal dominant manner
in approximately 85-90% of instances and is attributed to mutations
occurring in the COL1A1, and COL1A2 genes, resulting in deficiencies in
type 1 collagen, either quantitatively or quatitatively. In the past
decade, there have been reports on the identification of abnormalities
in additional proteins that participate in the regular processing of type
1 collagen. The collagen that forms the extracellular structure of
tendon, skin, and bone tissues is Type 1 collagen. Therefore,
osteogenesis imperfecta patients have problems in these tissues. In this
disease, increased bone fragility is caused by mineralization defects and
deterioration of the bone matrix. To standardize the management of Ol
cases, a multidisciplinary approach by orthopedists, physiotherapists,
dentists, and other allied health professionals is required.?

Developed in 1979, the Silence classification categorized patients with
Ol into four subtypes ranging from mild to mortal according to clinical
severity. Ol is divided into four main types, depending on the severity of
bone fragility and clinical/radiologic features:

Type | Ol, mild bone deformity, OD inherited; Type Il Ol, blue sclera, no
progressive deformity, prenatally or perinatally lethal, OR inherited;
Type lll Ol, severe form, OR inherited, progressive bone deformity,
characteristic face, the most severe type associated with perinatal
survival. Type IV Ol is a less well-defined form of moderate severity
(phenotype between types | and ll1).3 The Silence classification remains
useful, but as new gene defects have been identified, different
classifications have been created.*®

From a clinical perspective, symptoms of Ol exhibit heterogeneity and
demonstrate a range of severity. In addition to skeletal symptoms, this
condition has the potential to impact various systems, such as dental
and craniofacial structures, muscle strength, auditory function, and
respiratory and cardiovascular health. Advisable to adopt a multi-
disciplinary approach to provide care and treatment that encompasses
not only fractures, diminished mobility, growth, and bone pain but also
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various non-skeletal symptoms. Although bisphosphonates continue to
be the primary treatment for Ol, researchers are investigating
alternative approaches, such as sclerostin inhibitor antibodies and TGF
beta inhibition, to target both low bone density and the underlying bone
fragility.®

Craniofacial and dental symptoms also vary according to the type of
disease. There may be triangular facial structure, severe skull growth
disorder, malocclusions, dentinogenesis imperfecta (DI), oligodontia, or
unerupted teeth. From a clinical perspective, teeth that are impacted
by DI exhibit a range of discoloration, which can vary from gray-brown
to blue in appearance. Several radiographic findings have been
associated with the condition, including altered root morphology, bulb-
like crowns, pulp obliteration, taurodontism, and a high prevalence of
dental caries. DI is frequently observed in individuals diagnosed with
Ol, with a prevalence that varies within the range of 8%. It is worth
noting that not all teeth are necessarily impacted by Ol. For instance,
it is commonly observed that primary teeth tend to exhibit a greater
degree of discoloration in comparison to permanent teeth. The
permanent first molars have a higher tendency to experience
discoloration compared to the anterior teeth. It is important to note
that not all unaffected teeth may show signs of pulpal obliteration or
taurodontism.3’

Furthermore, alongside Ol certain individuals exhibit DI, a hereditary
dentin anomaly distinguished by the presence of teeth with a grayish-
blue to brown discoloration and pulp obliteration. Currently the field
of DI is classified into three distinct sub-types. DI type | commonly
linked with Ol and arises due to genetic mutations occurring in the
COL1A1 and COL1A2 genes, which are responsible for encoding collagen
type I. DI types Il and Il are attributed to genetic mutations occurring
in the gene responsible for encoding dentin sialophosphoprotein (DSPP).
It is important to note that these specific types of DI are not observed
in patients diagnosed with Ol. In the context of DI, it is observed that
the enamel exhibits a typical structural appearance, yet it lacks proper
support from the underlying atypical dentin. Dentin is predominantly
comprised of hydroxyapatite, an organic phase consisting of type 1
collagen and water, in terms of its structural composition. Defects in
dentin arise as a result of mutations occurring in the genes responsible
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for encoding type | collagen. In individuals with DI type |, both primary
and permanent are commonly impacted, with the primary dentition
typically exhibiting more severe manifestations compared to the
permanent dentition.®?

The objective of this case report is to present a comprehensive
analysis of the dental treatment and orofacial manifestations
observed in a patient with Ol.

Case report

In January 2023, an 11-year-old girl was admitted to Gaziantep
University, Faculty of Dentistry, Department of Pedodontics with the
complaint of pain and inability to feed. All procedures to be
performed, possible complications, and the use of photographs for
scientific purposes were explained in detail to the parents and the
child, and an informed consent form and child consent form was
obtained. A consultation was requested from Gaziantep University
Faculty of Medicine Hospital, Department of Child Health and Diseases
regarding the patient’s risk status in terms of dental treatments. It
was informed to us that there is no risk other than performing the
procedure without neck extension and protecting the airway. In her
medical history, multiple operations for bone fractures and the use of
Zoledronate were reported. At the same time, it was reported that
her 5-year-old brother was also diagnosed with osteogenesis
imperfecta. Although the parents did not have a diagnosis of Ol, the
father was reported to have a skeletal deformity in the lower
extremity.

Picture 1. Extraoral findings (a:foot, b:hand, c:jaw)

Extraoral examination revealed graying of the whites of the eyes,
pectus excavatum, severe scoliosis, short stature, hand and foot
deformities, short stature, weakness, and inability to walk and
swallow (Picture 1). Her parents reported that she was fed only liquid
formula. Only orthopantomography x-ray (OPG) (Morita veraview IC5
HD, Kyoto, Japan) (Picture 2) and limited mouth-opening photographs
could be taken.

Picture 2. OPG image of the patient

Our patient had maxillary growth retardation, open bite, macroglossia,
Class 3 malocclusion, crowding in the lower anterior region, reverse
overjet, and labial proclination in the upper canine teeth. There were
no problems with tooth color, but there were white lesions, deep
dentinal caries, shortness of some tooth roots, and enlargement of the
pulp chamber similar to taurodontism. In light of these symptoms, we
think that the patient has type Il Ol. The OPG radiography of the
patient at the first session showed that there was no missing tooth
(Picture 2). The patient's level of cooperation was evaluated as a score
of 3 according to the Frankl scale.' Deep dentin caries and chronic
apical periodontitis were found in teeth numbered 16-26-36-21. Cold
and electric pulp tests were performed on these teeth and no sign of
vitality was obtained. Deep dentin caries were found in teeth
numbered 11-12-14-22-24-46. In teeth 13-23, cavitation was found in
tooth 23 with white lesions. Composite restoration (G-aenial
Compositeo, GC, Tokyo, Japan) was applied to teeth 14-23-24 in the
patient's first session. Fissure sealant (Fissurit FX, VOCO GmbH,
Cuxhaven, Lower Saxony, Germany) was applied to teeth 15-34-35-44-
45. In the 2nd session, coronal amputation with mineral trioxide
aggregate (Angelus MTA®, Industria de Produtos Odontologicos Ltda,
Londrina, Brazil) was performed on teeth 11-12-22-46. They were
restored with composite filling (G-aenial Composite®, GC, Tokyo,
Japan) using a resin-modified glass ionomer cement (GC Fuji Il LC
Capsule®, Tokyo, Japan) base. In the 3rd session, tooth number 21 was
treated with root canal treatment and restored with a strip crown (Tdv
Dental, Brasil). In the 4-5th session, teeth numbered 16-26-36 were
indicated for extraction. In the patient's consultation response, it was
stated that treatment should be performed by preventing neck
hyperextension. It has been reported that treatment under general
anesthesia is not appropriate due to the narrow respiratory tract and
the drawback of hyperextension. Moreover; It has been reported that
broad-spectrum antibiotic treatment is necessary to minimize the risk
of secondary infection and osteonecrosis. Extractions were left to the
last sessions due to the risk of possible medication-related
osteonecrosis of the jaws (MRONJ) and infection, and primary closure
was performed after extraction. As the patient required tooth
extraction and could not be postponed, the patient was consulted with
a medical doctor, and bisphosphonate use was suspended for 1 month
before extraction and 3 months after extraction. The patient was
called for a follow-up visit for tissue healing and was told that
medication should not be started. A broad-spectrum antibiotic
treatment was started 5 days before tooth extraction, primary closure
was provided after extraction, and antibiotic treatment was continued
for 20 days. CHX mouthwash was recommended when the patient had
problems with spitting, but the parents were able to apply topical
application to the extraction site with cotton wool. Low-dose laser
therapy (biostimulation) is applied during and 1 week after the
extraction. It was applied 3 times (Sirolaser advance plus, Dentsply
Sirona, USA) for 1 minute. This treatment has been suggested to
accelerate tissue regeneration, reduce bacterial colonization in the
area and reduce the risk of MRONJ.

Picture 3. a,b: Untreated image / c,d: Treated image
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Parents were told about tongue and mechanical teeth cleaning 3 times
a day after each feeding. Parents were advised to give the child a drink
of water after the use of sugar-containing formula. The use of an
electric toothbrush was recommended to her parents due to her limited
mouth opening. Regular dental check-ups every 3 months were
recommended since the patient was in the high caries risk group
(Picture 3). Fluoride varnishes are intended to prolong the contact
time of fluoride with the enamel surface. Varnishes usually contain 5%
NaF (22000 ppm F-). It is used for its advantages such as being easy to
administer and accepted by young children, reducing the risk of
fluoride ingestion.'? Because of swallowing dysfunction in our patient,
fluor varnish (Imicryl®, Polimo, Turkey) was applied instead of fluorine
gel and CCP-ACP derivatives (Tooth Mousse™, GC, Switzerland) were
recommended twice a day after brushing. The combined use of casein
phosphopeptide amorphous calcium phosphate (CPP-ACP) and fluoride
varnish has been reported to provide a greater reduction in lesion depth
than when used alone. The use of CPP-ACP-containing products is
recommended after brushing with fluoride toothpaste, especially in
high-risk children. The use of these products is successful in the
remineralization of white spot lesions. "

Discussion

Osteogenesis imperfecta (Ol), is an uncommon hereditary skeletal
condition by variable levels of bone fragility. It manifests in
approximately 1 in 10,000 to 20,000 infants at birth.' Ol patients need
to be rehabilitated with a multidisciplinary approach due to serious
systemic problems. The treatment process progresses with medication,
orthopedic treatment, physical therapy, dental treatment, and
psychological support. Patients are often faced with bone fractures and
pain, so traumatic, major surgeries are not preferred in dental
treatment.

Given that patients frequently utilize bisphosphonate-derived
medications (BP), it is imperative to incorporate medical consultation
as an integral component of the treatment procedure. These patients
benefit from the utilization of drugs that possess an antiresorptive
effect. Surgical dental procedures in patients undergoing
bisphosphonate therapy have been identified as a potential risk factor
for the development of osteonecrosis of the jaws, commonly referred
to as medication-related osteonecrosis of the jaw (MRONJ). Frequent
occurrence of eruption disorders of permanent teeth is observed in
pediatric patients with Ol. Nevertheless, there is a lack of established
protocols for the extraction of deciduous teeth in pediatric patients
with Ol who are undergoing bisphosphonate treatment. Previous studies
have documented that around 40% of individuals diagnosed with Ol who
were administered bisphosphonates experienced deciduous tooth
extractions as a result of eruption disorders, with no observed
complications. The bone phenotype of Ol can contribute to the
complexity of DI. Regarding the Ol type, it is advisable for dentists to
consult the information provided by the medical doctor and develop
personalized dental treatment plans accordingly."

Novel pharmacologic treatments currently under investigation include

teriparatide' in adult Ol and denosumab'” in pediatric patients. Both
interventions have demonstrated favorable outcomes in recent clinical
trials. The development of mesenchymal stem cell therapy for Ol is
currently underway, and initial experiments conducted on mouse
models have demonstrated encouraging outcomes.'®

DI is the main oral problem associated with Ol. Osteogenesis imperfecta
patients, especially dentinogenesis imperfecta patients, are
recommended for periodic oral health management. Stainless Steel
Crowns and occlusion elevation were recommended for teeth affected
by DI after restoration.” In Ol patients, dentinogenesis findings may
not be seen as in our patients. In our case, discoloration and oligodontia
were not observed, but bulb-like enlargements in the pulp chamber and
onion-like crowns were seen in the posterior region. All these symptoms
were also detected in the 5-year-old brother of our patient in our clinic.

It was reported in the literature that a number of caries, periodontal
and orthodontic problems are common in these patients.?’ Our patient
had a high number of caries and caries depth with gingivitis. Therefore,
family oral hygiene education, additional oral care advice, and regular
professional medical support were recommended.

Ol patients often require orthodontic problems and orthognathic
surgery. Orthodontic treatment may have limitations due to bone
structure defects and weakness, depending on the type of disease and
the systemic condition of the patient.21

Conclusion

In patients diagnosed with Ol, medical, social, and dental anamnesis
is very important. Their medications, social life, diet, and oral
hygiene habits must be known. Treatment and oral care of special
patients, including skeletal conditions that affect dentition, must be
carried out in cooperation with parents. Conservative treatment of
all dental treatment of patients diagnosed with Ol should be
conservative and should aim to restore as much function as possible.
It is important for the identification and multidisciplinary
management of patients in terms of regular specialist physician
control and preventive-interceptive treatments.
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Cerrahi ve Minivida Destekli Hizli Ust Cene Genisletme Yontemlerinin Karsilastirilmasi

Surgery and Miniscrew Assisted Rapid Palatal Expansion Methods in Orthodontics

Kiibra Hilal TURKOGLUORCID-0000-0002-7269-0739), Ezgi ATiK?(ORCID-0000-0002-5912-4505)

“Hacettepe Universitesi, Dis Hekimligi Fakiiltesi, Ortodonti AD, Ankara, Tiirkiye
“Hacettepe University, Faculty of Dentistry, Department of Orthodontics, Ankara, Tirkiye

0z

En sik karsilasilan ortodontik problemlerden birisi maksiller transversal
yetersizliktir. Bu problem cocuklarda ve ergenlerde ortopedik uygulamalar
ve ortodontik tedaviler ile diizeltilebilir. Gelisimini tamamlamis hastalarda
maksiller transversal diizensizligin tedavisi daha zor hale gelmektedir. Bu
hastalarda cerrahi destekli hizli iist cene genisletmesi (SARPE) siklikla
uygulanirken son donemlerde komplikasyon riski daha az olan ve uygulama
kolayligi bulunan mini vida destekli mzli st cene genisletme (MARPE)
uygulamas1 dikkat cekmektedir. Bu derlemedeki amacimiz gelisimini
tamamlamis hastalarda SARPE ve MARPE uygulamalariyla ilgili genel bir bakis
acisi kazandirmak ve hastalar icin en uygun tedavi secenegini belirlemede bir
kilavuz olusturabilmektir.

Anahtar Kelimeler: Mini vida destekli hizli Ust cene genisletmesi, cerrahi
destekli hizli Uist cene genisletmesi, maksiller transversal yetersizlik.

ABSTRACT

One of the most common orthodontic problems is maxillary transverse
deficiency. This problem can be corrected with orthopedic applications and
orthodontic treatment in child and adolescent patients. It becomes more
difficult to treat maxillary transverse deficiency in patients who show
complete growth. While surgically assisted rapid palatal expansion (SARPE)
is commonly applied in these patients, miniscrew assisted rapid palatal
expansion (MARPE) application has been preferred recently beacuse of
reduced risk of complications and ease of application. The aim of this
review article is to provide SARPE and MARPE applications in patients who
have completed their growth, succest guidelines to determine the most
appropriate treatment option for patients.

Keywords: Miniscrew assisted rapid palatal expansion, surgically assisted
rapid palatal expansion, maxillary transverse deficiency.

GIRIS

Ortodontik diizensizlikler icinde en sik karsilasilan problemlerden birisi
maksillamin transversal yondeki yetersizligidir.! Transversal maksiller
yetmezlik, siit ve erken kansik dislenme doneminde yaygin olarak
goriilen bir malokliizyon turlidir ve bu popiilasyonun %8-22'sinde
gorulmektedir.? Eger erken donemde tedavi edilmezse kendiliginden
diizelme sans1 disiik oldugundan, daimi dislenmeyi biiyiik olasilikla
etkileyecektir. Dar bir maksillaya, derin damak kubbesine ve posterior
capraz kapanisa yol acabilmektedir. Posterior dislerin bukkolingual
olarak yanlis yonde devrilmesi nedeniyle mandibulanin fonksiyonel
kaymasi, asimetrik mandibular biiyiime ve fasiyal uyumsuzluk, lokal
kemik kayb1 ve diseti cekilmesi gibi periodontal yapilarda hasar,
cigneme kaslarinda ve temporomandibular eklemde fonksiyonel
degisiklikler ortaya cikabilir.® Bununla birlikte, maksiller transvers
yetersizligin en ciddi sonucu, burun hava direncini artiran burun
boslugunun daralmasi ve obstriiktif uyku apne sendromu (OUAS)
olabilir.*

Midpalatal siitur kaynasmasina bakildiginda Profitt, "onlu yaslarin
sonlarina dogru, siitur boyunca olusan interdijitasyon bolgelerinden
dolay1 maksiller genislemenin imkansiz hale geldigini" bildirmektedir.3
Bu fikir, Melsenin palatal siitur gelisiminin farkli asamalarinin
gosterildigi histolojik calismalariyla desteklenmekte ve siiturun 13-15
yaslarinda  biiyimesinin  durdugu  gosterilmektedir.®  Literatiire
bakildiginda midpalatal siiturun, jlvenil donemde obliterasyon
gosterebilecegi, nadir de olsa yasamin Ucilincii on yilina kadar
kapanmaya devam edebilecegi belirtilmektedir.” Heniiz siitural
bliylimenin tamamlandig1 kronolojik yas ile ilgili net bir goris birligi
bulunmamaktadir. Genel olarak hizli st cene genisletmesi icin en uygun
zamanlamanin 15 yasin altinda oldugu kabul edilmektedir.?

2. MiNiVIDA DESTEKLI HIZLI UST GENE GENiSLETMESi (MARPE)

Sutural veya transvers yon gelisimini tamamlanmis hastalarda hizli iist
cene genisletme apareyinin (RPE) kullanimi; posterior dislerin bukkale
egilmesi ve ekstriizyonu, palatal doku nekrozu, alveoler kemikte
biikiilme, bukkal kortikal kemikte fenestrasyon, periodontal ligamentte
stkisma, uzun siireli stabilite eksikligi gibi yan etkilerinden dolay1 uygun
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bulunmamistir.® Wehrbein ve ark.1o ilk olarak damak bdlgesinde mini
vidalarin kullanimin1 tamtirken, Wilmes ve ark.11 kemik ve dis destekli
hibrit maksiller ekspansiyon apareyini tanitmislardir. Dr. Won Moon ve
ark.s biyuime atiim az kalmis ya da biiylime atilimi sona ermis olan
yetiskinler icin cerrahi destek olmadan basarili maksiller genisletme
yontemi olan mini vida destekli hizli genisletmeyi (MARPE)
gelistirmislerdir.

2.1. MARPE’nin Uygulanmasi icin Onerilen Yerler

MARPE uygulamasi icin onerilen yerlerden birisi palatal anterior ticlincu
rugalarin anterior-distal bolgesidir. Bu bolge palatal kemigin daha kalin
olmasi nedeniyle primer stabiliteyi arttirmasi ve nazomaksiller
komplekse kuvvet dagilimim iyi saglayacagr diistinildiigl icin
onerilmektedir. Onerilen diger bolge ise ikinci premolarlar arasinda
kalan palatal bolgedir. Bu bdlgede vida damaga daha yakin
yerlestirilebilmektedir ancak burada damagin daha ince oldugu
unutulmamalidir.” Bir diger secenek ise MARPE’nin birinci molarlar
arasinda damagin orta bdlgesine mini vidalarin yerlestirilmesi
seklindedir. Sutur acilmasina karsi en blyik direnc maksilla ve
pterygoid plaklar arasindaki siiturlarda olusmaktadir. ilk direncin
ustesinden gelmek ve midpalatal suturun paralel acilmasim
desteklemek icin kuvvetler miimkiin oldugunca arkaya, sert ve yumusak
damagin birlesim yerine uygulanmalidir.*

2.2. MARPE’nin Klinik Uygulamalar1 ve Asamalar

MARPE uygulamas1 siirecinde hastaya tedavinin  basarisizligi
durumundan bahsedilmeli ve detaylarnin anlatilmasi gerekmektedir.
MARPE’nin uygulama asamalan su sekildedir:

« Ik randevuda maksiller birinci molar dislere separatér yerlestirilir.

e 2. Randevuda bantlar denenir ve hastadan olcii alinmir. (Dijital
tarama olacaksa silikon ile ol¢u alinmasi onerilir.) Bantlar cikarilip
olciiye yerlestirilir ve tekrar birinci molar bolgesine separator
yerlestirilir. Vida yumusak-sert damak sinirina dogru miimkiin olan
en arka bolgeye yerlestirilir. Damak genisligine gore genisletici
vidanin govde genisligi 8 mm, 10 mm veya 12 mm olacak seklide
tercih edilmektedir.
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« 3.Randevuda aparey denenir. Uygunsa lokal anestezi uygulanir ve
vida vyerlestirilir. Yerlestirmeden sonra 2-3 tur aktivasyon
gerceklestirilir. Hastaya aktivasyon ve hijyen ile ilgili
bilgilendirme yapiir. Hastaya 2 gin analjezik kullanim
onerilmektedir ve hastanin genel saghigi iyi ise antibiyotik
kullammi gerekli degildir.* MARPE uygulamasi icin kullanmlacak
vidanin boyu belirlenirken; kullanilacak ekspansiyon vidasinin 2
mm kalinlig1, uygulanacak bdlgedeki 2 mm yumusak doku kalinlig
ve uygulanacak bolgedeki kemik kalinligina bagli olarak 5-6
mm’lik kemik ici vida yiksekliginin olmasi g6z Oniinde
bulundurarak secilmelidir. Tablo 2.1.°de yasa bagli olarak
cevirme protokolii belirtilmistir.*

Tablo 2.1. Yasa bagh olarak vida ¢evirme protokolii.

13-16 yas ergenlik baslangici Haftada 3-4 tur Haftada 3 tur

16-19 yas ergenligin sonu Gunde tek tur Gunde tek tur

19-25 yas genc yetiskinler Gunde 2 tur Gunde tek tur

25 yasindan biyuk yetiskinler Gunde 2 ya da 2'den fazla tur Guinde tek tur

2.3. MARPE’nin Endikasyonlar1 ve Komplikasyonlari

Potansiyel siitur agikligi olan geng eriskinlerde, asagidaki durumlar
disinda MARPE denenebilir. SARPE'nin tavsiye edildigi 5 mm'den fazla
genisletmenin gerektigi durumlarda ve ek Ust cene ileri veya asagi
hareket gerekliliginde, basing olusacak alanlarda yumusak doku
patolojisi varliginda, diseti biiylimesine siddetli egilimi olan
hastalarda, lateralden bukkal okliizyonu normal olan hastalarda,
koopere olmayan hastalarda, tek dis capraz kapanisi olan hastalarda,
maksillada ya da mandibulada iskelet asimetrisi olan hastalarda,
minividanin dikey pozisyonda yerlestirilmesini engelleyen cok dar ve
yliksek damaga sahip hastalarda kontrendikedir.'

Literatiirde MARPE'nin ciddi komplikasyonlar bildirilmemistir. MARPE
apareyi eger mukozadan 2 mm’den daha fazla yiiksekte kalirsa vidanin
deforme olma ihtimali yliksek olmaktadir. En sik karsilasilan
komplikasyonun enflamasyon ve minivida cevresindeki yumusak
dokudaki hiperplazi oldugu bilinmektedir.* Uygulanan aparey nazal
ve kesici dis bolgesinde rahatsizlik hissi yaratabilmekte ve yumusak
dokularda Ust cene lilseri ve piyojenik graniilom gibi durumlara neden
olabilmektedir.'*1

2.4. MARPE’nin Dental, iskeletsel ve Periodontal Etkileri

Minividalarin gelisimi ile dis destegi olmadan RPE’nin ankraji
giiclendirilmis ve kemik destegi ile dogrudan ekspansiyon kuvvetinin
palatal kemige iletildigi bildirilmistir. Bu uygulamanin maksimum
iskeletsel genisletme, minimum dental ve alveolar tipping, daha iyi
stabilite saglachigr bildirilmistir.' Chen Zong ve ark.”  MARPE
uygulamasi ile ilgili yaptiklari calismada konik 1sinli bilgisayarli
tomografi (KIBT) kullanarak iskeletsel ve dental degisimleri
incelemislerdir. 22 hastanin 15’inde paralel palatal siitur genislemesi
izlenirken, 4 kiside tipik V seklinde genisleme gorilmus ve 3 kiside
ters V seklinde genisleme gorilmustur. Calismanin sonucuna gore
toplam genislemenin  %59,23’4  iskeletsel, %40,96’s1 dental
genislemeyi gostermistir.

Genel olarak, kronolojik yasin suturun iskelet olgunlasmasini
ongormede kesin bir indeks olmadig1 bilinmektedir ve midpalatal
siiturun gelisim evrelerinde kronolojik yasa gore cok biiyiik degiskenlik
vardir.”® Gorsel analiz sisteminde KIBT kullanimi genel midpalatal
stitur morfolojisini degerlendiren ilk sistemdir ve yeterli evreleme icin
tim damak aksiyel kesitlerinin radyografik yorumlanmasini
icermektedir. Midpalatal siitur flizyonunun derecesini tanimlamak icin
bes olgunlasma asamas1 (A-E) gelistirilmistir. D ve E evrelerindeki
hastalar, kismen veya tamamen kaynasmis midpalatal siitura sahip
olarak kabul edilmektedir."

Nguyen’in yaptig1 calismada servikal evre (CS) 4 veya iizeri olan
iskeletsel gelisimini tamamlamis hastalar dahil edilmis ve bu
hastalarda MARPE apareyi ile Ulst cene genisletmesi yapilmistir.
Koronal ve aksiyal goriintiilerde paralel agilma paterni ile birlikte %41
iskeletsel, %48 dental ve %12 alveoler bukilme gorulerek genisleme
meydana gelmistir. Bu bulgular, iskeletsel gelisimini tamamlamis
yetiskin hastalarda 7 mm'den kiiciik hafif ve orta derecede maksiller

transversal farkliiklarin diizeltilmesi icin MARPE'nin klinik olarak kabul
edilebilir, cerrahi olmayan bir tedavi secenegi olabilecegini
disiindiirmektedir.'®

Sarraj ve ark.’min'® yaptiklari calismada, hibrit MARPE ile tedavi edilen
ortalama yasi 14,9 olan 16 hasta (10 kadin ve 6 erkek) ile kemik destekli
MARPE ile tedavi edilen ortalama yaslar1 13,8 olan 20 hasta (17 kadin
ve 3 erkek) karsilastinlmistir. Her iki grupta hastalarin tamaminda
stitur acilmasi ve aksiyal kesitte paralel acilma paterni gorulmistdir.
Hibrit MARPE tedavisiyle elde edilen toplam genisleme 5,9+1,6 mm
olarak bulunmustur. Saf kemik destekli MARPE tedavisiyle elde edilen
toplam genisleme miktar ise 4,7+2,7 mm bulunmustur. Hibrit MARPE
tedavisinin uygulandigi grupta toplam genisleme %56 iskeletsel ve %44
dentoalveolar genislemeyi icerirken, saf kemik destekli MARPE
tedavisinin uygulandig1 grupta %83 iskeletsel ve %17 dentoalveolar
genislemeyi icermistir. Calismanin sonucuna gore saf kemik destekli
MARPE kullanimi, hibrit destekli MARPE kullanimina kiyasla daha az dis
devrilmesi ve daha az bukkal kemik kayb1 gostermistir ve ayrica daha
buyuk iskelet etkileri ve daha az dentoalveolar yan etkiler ile
sonuclanmistir. '

Park ve ark.2 yaptiklari calismada gencg eriskinlerde MARPE sonrasi
iskeletsel ve dentoalveolar degisiklikleri KIBT ile degerlendirmislerdir.
iskeletsel olarak sagital ve dikey yonlerde klinik olarak anlamli
degisikliklere neden olmamstir. iskeletsel, alveolar ve dental
ekspansiyon dereceleri sirasiyla %37, %22,2 ve %40,7 bulunmustur.

2.5. MARPE’nin Solunum Yollar1 Uzerine Etkileri

Maksiller kemikler, burun boslugunun anatomik yapisinin yaklasik
yuzde 50'sini olusturur. Hizli st cene genisletmesi maksiller dental
arkin morfolojisini degistiren tedavi sekli oldugundan nazal kavitenin
geometrisini ve fonksiyonunu etkileyebilmektedir. Sistematik bir
derlemede hibrit RME, dis destekli RME'den onemli 6lclide daha yuksek
nazal hava yolu akisi ve daha disik nazal direng degerlerini
indliklemistir.?' Mehta ve ark.’min* yaptig1 calismada hastalar {ic gruba
ayrilmistir: (1) MARPE, (2) RPE ve (3) kontrol grubu. Uzun vadede
MARPE, RPE ve kontrol gruplan arasinda nazofaringeal hacim disindaki
hava yolu parametrelerinde anlamli fark olmadigi goriilmiistiir. Bu
nedenle, hastanin yasi ve bilyimesi baskin faktorler olarak
distiniilmustiir. Brunetto ve ark.’min? gerceklestirdikleri calismada
MARPE uygulanan yetiskin obez olmayan obstriktif uyku apnesi
hastalarinin klinik sonuclar kontrol grubuyla karsilastirilmis ve MARPE
endikasyonu dogru konulup uygulandiginda, maksiller transversal
yetmezligi olup obez olmayan geng eriskinlerde obstriiktif uyku apnesi
icin yardimci bir tedavi olarak kabul edilmistir.

2.6. MARPE’de Yas, Cinsiyet ve Basar1 Orani

Basanli ortopedik genisletme icin olasi bir belirleyici olarak midpalatal
stitur olgunlasmasinin degerlendirilmesi Gnerilmis olmasina ragmen
normal radyolojik ekipman kullanarak obliterasyonu belirlemenin
imkansiz oldugu bildirilmektedir. Bunun nedeni hastalarda histolojik
analizin yapilamamast ve BT gorintileriyle mikroskobik bir
perspektiften degerlendirmenin neredeyse imkansiz olmasidir.?4%°
Midpalatal siiturlarin histolojik 6zelliklerine ek olarak, maksiller bazal
kemik genisletilmeye calisildiginda kraniyofasiyal kompleks ve
sirkummaksiller siiturlardan mekanik direnc olusmaktadir. Bu nedenle,
sadece midpalatal siitur obliterasyonunu dikkate alarak MARPE'nin
basansini tahmin etmek, gercek klinik bulgulardan farkli sonuglar
verebilmektedir. Cinsiyetle ilgili duruma bakildiginda, Oliveira ve
ark.? MARPE’nin basansinda cinsiyetin bir etkisinin olmadigim
belirtmislerdir. Bunun aksine Choi ve ark.?” erkeklerde siiturda agilma
insidansimin daha dustik oldugunu soylemislerdir. Angelieri ve ark.?
KIBT kullanarak yaptiklar bir arastirmada kronolojik yasin ve cinsiyetin
midpalatal siturun olgunlasma evresi ile bir iliskisi olmadigim
belirtmislerdir. Jeon ve ark.? yiriittikleri calismada MARPE islemi
sonrasi ileri yaslarda ozellikle erkeklerde maksiller sutur ayrilma
olasiigimin azaldigini belirtilmistir. Aynmi calismada 20 yasindan kiiciik
yas gruplarinda siitur ayrilmasi ve cinsiyet arasinda bagimsiz bir iliski
ortaya cikarken, 21 yasindan bilyuk yas gruplarinda ozellikle
erkeklerde artan yasla birlikte siitur ayrilmama olasiliginda istatistiksel
olarak anlamli bir artis gozlenmistir. Ayrica 30 yas uisti erkeklerde
basarii vaka olmadigi tespit edilmistir.? De Jesus ve ark.®
calismalarinda ilerlemis kemik olgunlasmasi olan hastalarda MARPE
basansin1 arastirmislardir. MARPE tedavisi ile beklenen basar
oranlarinin 25 yasina kadar %94,1, 30 yasina kadar % 90 ve 37 yasina
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kadar %76 oldugu gorilmistir.

Oliveira ve ark.’min?® yaptig1 bir calismada, ileri kemik olgunlasmasi
olan hastalarda yapilan MARPE tedavisinde B ve C siitur olgunlasma
asamalarindaki tim bireyler icin %100 basariy1 temsil eden midpalatal
stitur (MPS) acilmasi oldugu gosterilmistir. Ayrica MPS olgunlasmasi
arttikca basari oram azaldigi gorilmistiir. Persson ve Thilander”
histolojik calismalarinda, ozellikle 30 yas civarinda, ilerleyen yasla
birlikte MPS ossifikasyonunda bir artisin bulundugunu
gozlemlemislerdir. Oliveira ve ark.’nin?® yaptig1 calismanin sonugclan
ise cinsiyet ve bikortikal mini implant ankrajinin MARPE basarisi ile
iliskili olmadigin1 gostermistir. Sonuclar, MARPE, MPS direncinin
tistesinden gelebildigi siirece, MPS olgunlasma asamasina bakilmaksizin
aynm  bliyiiklikte maksiller genislemenin meydana gelecegini
gostermistir. 26

2.7. MARPE’nin Relaps ve Stabilitesi

Lee ve ark.? sonlu elemanlar analizi kullanarak yaptiklar calismada
bikortikal mini implant ankraji ile, mini implant stabilitesinde iyilesme,
mini implant deformasyonu ve kinlmasinda azalma, koronal diizlemde
daha paralel genisleme ve artan iskeletsel genisleme ile sonuclandigim
gostermislerdir. Ayrica bikortikal mini implant ankrajinin derinligi;
mini implant stabilitesi, mini implant deformasyonu ve palatal
genisleme miktan Uzerinde cok az etkiye sahip olmustur. Kemik
destekli palatal genisletme apareylerinin basansi, ortopedik
genisletme icin uygulanan yiiksek kuvvetlere karsi stabil kalmasina
dayanmaktadir.3' Choi ve ark.?” transversal maksiller yetersizligi olan
genc eriskinlerde  MARPE uygulamasinin uzun vadeli stabilitesini
degerlendirmislerdir. MARPE ile tedavi edilen ortalama yas1 20,9+2,9
olan 20 hasta (10 erkek ve 10 kadin) genisletme isleminden sonra sabit
ortodontik tedavi gormustur. Tedavisi tamamlanan hastalarin 2,5+1
yillk retansiyon donemindeki sonuclari incelendiginde maksiller
genislik ve intermolar genisliklerdeki azalma miktarlan sirasiyla 0,07
mm ve 0,42 mm olarak bulunmus ve MARPE uygulamasi klinik olarak
kabul edilebilir stabil bir tedavi yontemi olarak gosterilmistir. Lim ve
ark.?? calismalarinda MARPE'den 6nce, hemen sonra ve 1 yil sonra alinan
dental, alveolar ve iskelet olcumlerindeki farkliliklan
degerlendirmislerdir. MARPE'nin genc eriskinlerde maksillo-mandibular
transversal tutarsizliklan diizeltmek icin etkili bir arac olarak
kullanilabilecegi ve genisletmeden istikrarli sonuclar verdigini
gostermistir. Ancak genisletmeden once birinci premolar bolgesindeki
bukkal alveolar kemigi ince ve alveolar kret yiiksekligi azalmis olan
hastalarda alveolar dehisens olasiliginin dikkatle izlenmesi gerektigi
vurgulanmistir. 32

3. CERRAHi DESTEKLI HIZLI MAKSILLER GENiSLETME (SARPE)

Betts ve ark.333* yetiskinlerde maksiller genisletme icin vaka seciminde
istenen genisletme miktarimin  onemli bir faktor oldugunu
vurgulamislardir. Genel bir kural olarak, 5 mm'den az transversal
maksillomandibular uyumsuzluklar sadece ortopedik veya ortodontik
kuvvetlerle kamufle edebilir. Ancak bu uyumsuzluk 5 mm'den fazla
oldugunda cerrahi yardim gereklidir. Cerrahi destekli maksiller
genisletme icin hem SARPE hem de segmental osteotomi kullanilmasina
ragmen, ozellikle 8 mm’den fazla genisletme istendiginde segmental
osteotomide kararsiz kalindig1 bildirilmistir.3 Tiim maksillo-mandibular
uyumsuzluklan diizeltmek icin tek bir cerrahi prosediir planlandiginda,
tercih edilen secenek siklikla segmental osteotomidir. Segmental
osteotomi ile maksiller transversal yetmezligin dizeltmesi
planlandiginda maksilla ve mandibulanin dikey ve sagital repozisyonu
aynm anda yapilabilir. Ote yandan, maksiller transvers yetmezligin
SARPE ile diizeltilmesi ilk adim olarak yapilmakta ve maksilla ve
mandibulamin diger diizlemlerde uyumsuzluklari mevcutsa ayn bir
ikinci cerrahi uygulanabilmektedir.*

3.1. SARPE Uygulama Prosediirii

Mandibular dentisyon, gerekli transvers genisletme miktarinin
degerlendirilmesine, ark koordinasyonunun saglanmasina ve dental
interdijitasyon ile ekspansiyon sonrasi relapsin énlenmesine yardimci
olmak icin ameliyattan once dekompanse edilmelidir. Bu uygulamada
dis destekli apareyin ameliyat oncesinde yerlestirilmesi ve ameliyat
sirasinda etkinlestirilmesi oOnerilir. Eger kemik destekli distraktor
apareyi uygulanacaksa maksiller kesiler yapildiktan sonra distraktor
ameliyathanede yerlestirilebilir. Ameliyat sirasinda 1 mm genisletme
yapilarak birakilir. Kallus olusumu icin 5-7 gunlik bir latent periyodu
gereklidir. Hastanin yasina bagli olarak giinde 0,25 ile 1 mm arasinda

Genc hastalarda genisletme hiz1 daha fazla olabilmektedir. istenen
diizeltme elde edilene kadar genisletmeye devam edilir ve son olarak,
nilksetmeyi onlemek adina dizgiin kemiklesme icin genisleticinin
yerinde oldugu konsolidasyon siresi gerekmektedir. Bu siire hekimin
tercihine bagli olarak 8 ila 20 hafta arasinda degismektedir.”

Bircok arastirmaci ameliyat aninda aparey aktivasyonunu onermistir.
Yapilan bu genisletme hem apareyin daha stabil olmasinm saglamakta
hem de maksillanin diren¢ merkezlerini zayiflatmakta ve ostetomi ile
midplatal sttur ayrilmasini kolaylastirmaktadir. Bir diger goris ise
midpalatal siiturun insiziv kanal oniindeki boliimuniin ileri yaslarda
kapanma gostermesinden dolayr ameliyat o©ncesi apareyin
genisletilmesidir. Bu uygulama ile  maksiller aynlmanin
kolaylastirabilecegi dustinilmektedir.3® Latent periyod sonrasi post-
operatif aparey aktivasyon miktann 0.25 ile 1 mm arasinda
degismektedir. Cok hizli cevrilme yapildiginda siitur bdlgesindeki
kollajen liflerin temasi kaybedebilir ve bu da yeni kemik bilylimesinin
durmasina ve dolayisiyla siiturda hatali kaynamaya neden
olabilmektedir. Buna karsilik, asin yavas distraksiyon prosedurd,
kemigin istenen uzamasin1 engelleyen erken konsolidasyon riski
dogurmaktadir. Literatiirde farkli genisletme protokolleri olsa da
Uzerinde durulan protokoller gunlik 0.25 ile 0.5 mm’lik
uygulamalardir.®”

3.2. SARPE’nin Endikasyonlari ve Komplikasyonlar

Literatiirde SARPE endikasyonlari; maksiller ark uzunlugunu
arttirmak, posterior capraz kapanisi duzeltmek, daha fazla ortognatik
cerrahi planlanmis olsa bile bir on prosediir olarak maksiller arki
genisletmek, cekimlerin endike olmadigr durumlarda caprasik
maksiller disler icin alan saglamak, damak yariklan ile iliskili
maksiller darlig1 genisletmek, giilimserken genis gozlenen siyah
bukkal koridor alanlarini azaltmak ve ortopedik maksiller genisletme
basarisiz oldugunda siitur direncinin Ustesinden gelmek seklinde
siralanabilir.34 SARPE uygulamasimin tedavi planinda yerini almas
icin hastada el bilek filmi veya CVM degerlendirmesi ile bliylimenin
tamamlamp tamamlanmadigina bakilmalidir. ikinci olarak, hasta
yetiskin olsa bile dental arki iyi hizalamak icin 5 mm'den daha az
genisletme gereken durumlarda cerrahi kontrendikedir.
Komplikasyon oran1 belirsiz olsa da literatiirdeki calismalarda
vakalarin %1 ila %50'sinde komplikasyonlarla birlikte degisken sonuclar
bildirmektedir.*' Burun kanamasi (%2,47) ve ameliyat sonrasi agr1 (%2)
en sik bildirilen minor komplikasyonlardir. Asimetri ve yanlis
genisletme en sik goriilen major komplikasyonlardir (sirasiyla %38,45
ve %84,44).4

Diger sik goriilen komplikasyonlardan biri diseti cekilmesidir. Bu
durum, ozellikle hastanin ameliyattan once ince fenotipe sahip dis eti
varliginda ve oral hijyeninin zayif oldugu durumlarda ortaya
ctkmaktadir. Ozellikle iist santral kesici dislerin meziyal bolgesindeki
periodontal yikim, koke yakin olmasi nedeniyle genisletme sirasinda
cok yaygin olarak gorilmektedir. Gecici pulpa iskemisi olan olan
dislerde, SARPE sonrasi maksiller dislerin devitalizasyonu bir risk
olarak kabul edilmektedir. Ayrica baz1 hastalarda palatal mukaza
ulserasyonlan goriilebilmektedir. Aparey ile ilgili komplikasyonlarda
apareyin kinlmasi, kitlenmesi ve gevsemesi gibi durumlar
yasanabilmektedir. Son olarak, SARPE'nin bir komplikasyonu olarak
kanama, yasami tehdit edici oldugu bildirilmektedir. Pterygoid
ayrilma, ozellikle kanamada artmaya sebep olan komplikasyon
olasiigin 6nemli dlglide artiran kritik bir cerrahi manevradir.>”

3.3. SARPE’nin iskeletsel, Dental ve Periodontal Etkileri

Gauthier ve ark.® yaptiklan calismada 6 aylik takipten sonra
SARPE'nin c¢ogu maksiller posterior diste bukkal alveolar kemik
kaliniginda onemli bir azalmaya ve palatal alveolar kemik
kaliniginda onemli bir artisa neden oldugunu gostermislerdir. Buna
ek olarak her iki santral disin meziyal yonunde interproksimal alveolar
krest seviyesinde azalma gorulmustur. Byloff ve ark.’nin yaptiklan
calismada yaslar1 18 ile 41 arasinda degisen 14 hastaya Hyrax apareyi
yerlestirildikten sonra SARPE uygulamasi yapilmistir. SARPE ile
genisletmede paralel bir iskelet genisleme etkisinin minimal oldugu
goriilmiistiir. Apareyin dislere uyguladig1 kuvvet ile her iki maksiller
segmentte lateral rotasyon goriilmistiir. Maksilladaki devrilmenin
sadece dissel degil ayn1 zamanda iskeletsel de oldugu saptanmistir.*

Chamberland ve ark.’min yaptiklari calismada SARPE sonrasi %47
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iskeletsel ve %53 dental genisleme gozlenmistir. SARPE ile birinci molar
dislerdeki ortalama maksimum genisleme miktar1 7,48+1,39 mm ve
ameliyat sonrasi ortodontik tedavi sirasinda ortalama niiksetme miktan
2,22+1,39 mm olarak olcilmustiir. SARPE yapilan bireylerde niiksiin
neredeyse tamaminin dissel kaynakli oldugu goriilmiis, SARPE sonrasi
olciilen iskeletsel genislik toplam genisligin %47’sini olustururken dissel
relapstan dolay1 iskeletsel genisligin toplam genisleme icerisindeki
oran1 artmis ve bu oran %68’e cikmistir. Ayrica calismaya gore SARPE
uygulamasi ile segmental Le Fort 1 osteotomisinin se¢iminde transvers
genisletmenin stabilitesinden ziyade asin dar bir maksillada tek
asamali segmental osteotominin risk ve morbiditesine gore karar
verilmesi gerektigi sonucuna vanlmistir.* Bortolotti ve ark.*
SARPE’nin ani iskeletsel ve dissel etkilerini incelemisler ve etkinin esas
olarak molar seviyesindeki dis hareketlerinden kaynaklandig
belirtmislerdir. Calismaya gore iskeletsel etkileri istatistiksel olarak
anlamli bulunmustur, ancak klinik neminin diisiik oldugu goriilmiistiir.

Kayalar ve ark.* yaptii calismada iskeletsel transvers maksiller
yetmezligi olan 10 hastada Hyrax apareyi ve 10 hastada hibrit Hyrax
apareyini kullanmislardir. KIBT taramalari cerrahi destekli hizli palatal
genisletmeden once (T0), aktif genisletme fazinin sonunda (T1) ve 6
aylik retansiyon doneminden sonra genisletici cikanlirken (T2)
alinmistir. Her iki grupta da V paternli sutur acilmasi gorulmiis ve elde
edilen iskeletsel etkiler retansiyon periyodunda sabit kalmistir. Benzer
iskeletsel etkileri ve daha az dental ve periodontal yan etkileri olan
minimal invaziv hibrit apareylerin, SARPE prosediirlerinde dis destekli
apareylere bir alternatif olabilecegi dustunulmiistiir.*

Zandi ve ark.*? transvers maksiller yetmezligi olan 30 hastaya dis
destekli (n = 15) veya kemik destekli (n = 15) SARPE uygulamislardir.
Koronal KIBT goriintiilerinin degerlendirilmesi sonucunda, hem dis hem
de kemik destekli tekniklerin maksiller dentoalveolar segmentlerin disa
dogru devrilmesine neden oldugu gosterilmistir. En biiyiik genisleme,
nazal tabana dogru kademeli bir azalmayla (V-sekilli genisleme) dental
ark seviyesinde meydana gelmistir. Kemik destekli aparey direnc
merkezlerine daha yakin yerlestirildigi icin paralel acilma paterni
olacag1 distintilmiistiir. Fakat osteotomiler yapilsa da maksilla
kranyuma baglidir, bu yiizden distraksiyon maksillada kaldirag gorevi
yapar ve maksillanin segmentlerinde lateral rotasyon goriilmektedir.*

3.4. SARPE’nin Solunum Yollar Uzerine Etkileri

Eriskin hastalarda cerrahi destekli maksiller genisletmenin nazal hava
yolu ve nazal solunum sekli Gizerindeki etkileri, nazal obstriiksiyonun
varligina, nedenine, konumuna ve ciddiyetine baglidir. Bireysel
yanitlarda genis varyasyonlar beklenmelidir ve bu prosedir mutlaka
hava yolu boyutlarinda bir iyilesme ile sonuclanmaz.”® Buck ve ark.®
sistematik derlemede orofaringeal hacim iizerindeki etki hakkinda
sonuglar ¢tkarmak icin kanitlarin hala zayif oldugu vurgulamislardir. Bu
noktada SARPE endikasyonu, esas olarak hava yolu degisiklikleri igin
degil, ortodontik diizeltmeye dayali olmaya devam etmektedir.*’ Vinha
ve ark.® calismalarina maksiller darligi olan ve gece polisomnografisi
ile dogrulanmis OUA’si bulunan toplam 16 katiimc1 dahil etmislerdir.
SARPE'nin maksiller transvers yetmezligi ve capraz kapanisi olan
hastalarda OUA’y1 azaltmada, giindiiz uykululugunu azaltmada ve
dogru dis okliizyonunu desteklemede etkili oldugu gosterilmistir.°

3.5. SARPE’de Yas, Cinsiyet ve Basar1 Orani

Ortopedik maksiller ekspansiyon ile SARPE uygulamasi arasinda tercih
yaparken yasin 6nemli faktor oldugunu kabul eden bir¢ok arastirmaci
bulunmaktadir.’® Epker ve Wolford®, 16 yasin lzerindeki hastalarda
maksiller genisletme icin cerrahi yardim onermislerdir.>® Timms ve
Vero', ortopedik maksiller genisletmeyi 6nermek icin iist sinir olarak 25
yasi tavsiye etmislerdir." Mommaerts®?, ortopedik maksiller
genisletmenin 12 yasindan kiiciik hastalar icin endike oldugunu ve 14
yasindan biyiikler icin kortikotomilerin genisletmeye karsi direnc
alanlarin serbest birakmak icin gerekli oldugunu belirtmistir. Alpern
ve Yurosko® cinsiyetin de bir secim kriteri olarak dustiniilmesi
gerektigini one siirmislerdir. 25 yas ustii erkekler ve 20 yas isti
kadinlarda genisletme icin cerrahi yardima ihtiyac olunacagini ileri
stirmislerdir.

3.6. SARPE’nin Relaps ve Stabilitesi

Baz1 arastirmacilar SARPE’den sonra retansiyonun gereksiz oldugunu
savunurken, bazi arastirmacilar 2 ila 12 ay arasinda degisen retansiyon
suresini onermektedir. Yapilan calismalara gore SARPE icin niks

oranlan %5 ila %25 arasinda degismektedir.>® Maksillamin lateral
rotasyonu sonrasindaki asimetrik genisleme ve midpalatal siiturda
kemiklesmenin yetersiz olmasi relapsin bilinen nedenleridir. Bir
calismanin sonucuna gore, genisletmeden 7 ay sonra dahi
yetiskinlerdeki siiturda tam bir kaynasma olmadig1 ve ayrica kemik
yogunlugunun preoperatif donemden daha diisik bulundugu
vurgulanmistir.>* Fisher ve ark.® osteojenik distraksiyon yoniinde
uzanan kas liflerinin distraksiyon yoniine paralel uzanmasi gerektigini
vurgulamislardir. Bundan kaynakli maksiller genisletmeye dik olan
buccinatorius ve risorious kaslari maksiller genisletme icin olumsuz
faktorler olarak distiniilebilir.

Asin genisletme uygulamalan acisindan farkli gorisler mevcuttur.
Chamberland & Profitt'e gore, “Klinisyenler SARPE ile elde edilen
transvers dental genisleme miktarinin yaklasik iicte birinin kaybini
beklemelidir”. “Rutin asirn genisletme osteotomi ile yapilan
genisletme protokoliiniin bir parcast olmalidir.” diye dnermislerdir.*
Marchetti ve ark.* yaptiklan calismada SARPE’den 2 yil sonra
kaninler ve molarlar arasi mesafelerde sirasiyla %29 ve %36 oraninda
niiks bulmustur. Buna karsilik, Le Fort | segmental osteotomisinden 2
yil sonra kaninler ve molarlar arasi mesafelerde sirasiyla %25 ve %20
oraninda niiks bulmuslardir. Bu nedenle, Le Fort | segmental
osteotomi daha istikrarli uzun vadeli sonuclar vermekte, ozellikle
molarlar bélgesinde daha az genisletme yapildiginda daha az niiks
gorulmektedir.>

Starch-Jensen ve ark.’nin SARPE ile Le Fort | osteotomisini
karsilastirdiklar1 derlemede, her iki yontemin de etkin bir sekilde
iskeletsel ve dental olarak transversal uzunlugu arttirdigi ancak
dental ekpansiyon acgisindan relapsin SARPE’de daha yuksek oranda
oldugu gozlenmistir.>” Koudstaal ve ark.’min yaptig1 calismada kemik
destekli apareye karsi dis destekli aparey ile yapilan SARPE
uygulamalarinin karsilastinlmas1 amaclanmistir ve 12 aylik takip
sonrasi her iki grupta da dis seviyesinde olciilen genislemenin stabil
kaldig1 ve asin genisletmeye ihtiyacin olmadig1 sonucuna varlmstir.
Maksiller segmental devrilme miktar her iki grupta esit bulunmus ve
niikst etkilememistir.®

Oliveira ve ark.* calismalarinda SARPE ve MARPE uygulamasinda
tedavi oncesinde ve sonrasinda dental ve iskeletsel durumun
degerlendirilmesi icin KIBT almislardir. MARPE hastalarinda bulunan
paralel genisleme paterni, palatin kemigin piramidal prosesinde ve
sfenoid kemigin pterygoid prosesinde bulunan siiturlarin ayrilma
olasiiginin daha vyiiksek oldugunu gostermistir. SARPE damak
tarafinda daha fazla olacak sekilde acilma gosterirken, MARPE koronal
kesitte daha paralel bir acilma gostermistir. Palatal diizlemde her iki
yontemde de anterior genisleme posterior genislemeden daha fazla
bulunmus, ancak bu fark MARPE’de cok daha az saptanmistir. MARPE
tedavisindeki bu enine artisa en fazla katkida bulunan etki iskelet
genisleme (2.27 mm) olmustur, bunu alveolar proses’deki enine
genisleme (1.59 mm) ve dis genislemesi (1.39 mm) izlemistir.
SARPE’de goriilen daha fazla genisleme, daha bliyiik dental genisleme
(3.86 mm) ve alveolar bukkal egimden (3.94 mm) kaynaklanmistir.
Ayrica neredeyse hic iskeletsel etki saptanmamistir. SARPE grubunda
alveolar proseste ve destek dislerde daha fazla bukkal devrilme
gozlenmistir. MARPE’de orta yiiz genislemesi ve burun boslugu
genislemesi daha fazla bulunmustur. Ayrica, MARPE kullanildiginda
stiturlarin % 53'iinde pterygoid lateral ve media plaklarinin ayrildigini
belirtmislerdir. Bu etkilerin 1s181nda MARPE genisletmesinden hemen
sonra yliz maskesi tedavisi uygulandiginda, maksiller protraksiyona
direnci azaltarak ve boylece anteroposterior ortopedik sonugclari
gliclendirerek Simif 1l maloklizyon tedavisi icin onemli bir fayda
saglanabilir. Bir sonlu eleman calismasinda MARPE ile arka dislerin
minimal egim gosterdigi vurgulanmis ve bu sonuca dayanarak
MARPE'nin yetiskinler ve dolikofasiyal anormallikleri olan hastalar icin
faydali olabilecegi dustinuilmiistir.>

4. SONUCLAR

o 30 yasina kadar maksiller darligi olan bireylerde daha az
komplikasyon ihtimali ile MARPE uygulamasi avantajli olarak
dusunulebilir.

* SARPE ve MARPE uygulamalarinin her ikisinde de bukkal kemik
kayb1 goriilmustiir. MARPE ve SARPE arasinda karsilastirmalara
bakildiginda genisleme paterninde MARPE paralel patern
gosterirken, SARPE V paterni gostermistir. Bundan dolay1
periodontal saglig1 uygun olmayan hastalarda saf kemik destekli
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apareyler dusunulebilir.

« MARPE’de birkortikal yerlestirme teknigi yerlestirme derinligi
onemli olmaksizin stabilite ve basariy1 arttiran bir faktordiir.

» Tedavi yonteminin seciminde kronolojik yastan ziyade maksiller
sutur olgunluk evrelendirmesi veya servikal vertebra maturasyon
asamasina bakilarak karar verilebilir.

o Solunum ile ilgili problemi olan hastalarda diger sartlar da uygun
ise MARPE uygulamasi dustinulebilir.

«  MARPE uygulamasinda sagital ve vertikal yonde degisiklik cok fazla
olmadig icin doligofasiyal hastalarda disiiniilebilir.

e 20 vyas ustu erkek hastalarda MARPE basarisi dusmektedir.
Uygulama oncesi hastalara basarisizlik ihtimalinden bahsedilmesi
onemlidir.
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ABSTRACT

Endodontically treated teeth (ETT) are fragile compared to vital teeth. The
reason for the decrease in fracture resistance and hardness is related to the
deterioration of the structural integrity as a result of caries, trauma and
cavity preparation. Restorations in endodontically treated teeth are applied
considering the remaining tooth structure and functional status. For many
years, post core systems that require additional preparation in the root
canal, as well as the loss of most of the coronal tooth structures, are used
for the final restoration of endodontically treated teeth. Endocrowns are
monoblock restorations that attach to the pulp chamber and its walls,
providing macro-mechanical and cementation with micro-mechanics, thus
requiring no additional preparation. The first study written on ceramic
endocrown was published in 1995. In this study, it is defined as a ceramic
monoblock production technique for the restoration of endodontically
treated teeth. This procedure was later named "endocrown” in 1999.

Keywords: Endodontics, Dental restoration, Ceramics.

OZET

Endodontik tedavi gormds disler vital dislere gore daha kirilgandir. Kirilma
direnci ve sertligindeki azalma, ciiriik, travma ve kavite preparasyonuna
bagli olarak yapisal biitiinligiin bozulmasi ile iliskilidir. Endodontik tedavi
gormis dislere restorasyon uygulanmadan once kalan dis yapisi ve
fonksiyonel durum goz oniinde bulundurulur. Uzun yillardir endodontik
tedavi gormis disler, ek kok kanal hazirligi ve koronal dis yapilarinin
cogunun ¢ikarilmasini gerektiren post-kor sistemleriyle restore edilmistir.
Endokronlar, pulpa odasina ve duvarlarina baglanan, makromekanik ve
mikromekanik destek saglayan, dolayisiyla ek bir hazirlik gerektirmeyen
monoblok restorasyonlardir. Seramik endokron uzerine yazilan ilk ¢alisma
1995 yilinda yayinlanmistir. Bu calismada endokronlar, endodontik tedavi
gormiis dislerin restorasyonu icin seramik monoblok liretim teknigi olarak
tanimlanmistir.  Bu prosedir daha sonra 1999'da “endokron" olarak
adlandintmistir.

Anahtar Kelimeler: Endodonti, Dental restorasyon, Seramik.

INTRODUCTION

A tooth with a root canal treatment indication has experienced an
excessive loss of tooth tissue due to caries and trauma. In addition, the
tooth's structural integrity is disrupted due to cavity preparation,
mechanical instrumentation required during endodontic treatment, and
mechanical force applied in obturation ('). As a result, there is an
increased risk of fracture in endodontically treated teeth (ETT), which
are more biomechanically weakened than vital ones. Structural changes
such as water loss in dentin tissue, collagen degradation, and
intermolecular cross-linking of root dentin were also observed in devital
teeth (%). The restoration of ETT is aimed at restoring the loss of tooth
tissue, preventing recontamination of the root canal system, restoring
morphology and function, designing the restoration to resist functional
stresses, and preventing crown/root fractures (°). The gold standard for
restoring ETT with successful clinical longevity requires minimal invasive
preparations and maximal tissue conservation (*). In a study, ETT were
followed for eight years. It was observed that 85% of the teeth resulting
in extraction due to the permanent restoration could not complete the
tooth tissue in a way that would not prevent microleakage (°). It has
been concluded that eliminating factors such as microleakage with a
restoration makes endodontic treatment successful in the long term by
preventing contamination (°). Correct selection of the restoration
material is necessary to ensure the integrity of the tooth structure. The
health of periodontal tissues, alveolar bone support, crown/root ratio,
and, most importantly, coronal loss is considered in the restoration and
treatment plan of ETT. Restoration preferences for anterior or posterior
teeth vary depending on the force encountered. Patient-related
conditions such as age, systemic, and socioeconomic status should be
evaluated. Amalgam restorations, direct and indirect composite
restorations, inlay and onlay restorations, post-core systems, and metal-
ceramic, all-ceramic crowns and endocrowns are restoration options for
ETT. In 1999, Bindl and Mormann described the endocrown for the first
time as an adhesive endodontic crown used as a viable alternative
treatment modality to conventional post/core and crown with the
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Bindl and Mormann described the endocrown for the first time as an
adhesive endodontic crown used as a viable alternative treatment
modality to conventional post/core and crown with the advancement
of adhesive dentistry (*). This approach results in minimal tooth
structure loss, superior mechanical properties, fewer clinical steps, and
reduced cost (7).

MULTIDISCIPLINARY PERSPECTIVE

Mostly, endodontic treatment is indicated as a result of caries reaching
the pulp. However, endodontic treatment may be required in cases
where non-carious lesions such as abrasion, erosion, or abfraction
occur, and pulp exposures encountered with or without iatrogenic
causes during the preparation of fixed prosthetic restorations.
Endodontic and restorative treatment should be planned from all
perspectives. It is necessary to determine the current health condition
of the patient with the anamnesis and clinical examination. It has been
observed that the adequacy of the supporting periodontal tissue in ETT
is effective in the long-term prognosis of the tooth. In a study, it was
observed that ETT in patients with mild and moderate periodontitis
resulted in more extraction than ETT in patients with healthy
periodontium (%). In the light of these studies, it is important to
question conditions such as excessive consumption of the chemical,
erosive foods in the diet, and the presence of bad habits, depending on
the patient, during the anamnesis and clinical examination. Older
restorations should be completely removed to evaluate the
instantaneous condition of the tooth and to predict its prognosis. All
caries must be completely cleaned. Structural integrity can be achieved
with the correct type of restoration, with the distance between the
incisal/occlusal of the tooth and the alveolar crest of 3 mm to protect
the biological space, and at least 2 mm to provide sufficient space for
the restoration margins, a total of 5 mm. In cases where the remaining
tooth tissue is less than 5 mm, orthodontic tooth extrusion or crown
lengthening procedure may be considered. In addition, the crown/root
ratio should be evaluated. The minimum desired crown/root ratio for
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resistance to lateral forces is 1/1 (°). It is necessary to preserve the
remaining tooth tissue as much as possible in ETT. The ferrule effect
is created by the remaining parallel dentin walls surrounding the
crown. In crown, restoration resistance increases with this ferrule
support in the tooth ('%). In a study, a 9-year follow-up of 400 ETT was
performed. Six times more fractures were observed in ETT with
restoration, including tubercles, than in restorations without
tubercles (). In another study, 759 ETT and 858 re-treated teeth
were followed for 4 years and it was observed that there was a 50%
lower risk of loss in teeth with suitable proximal contact ('?). This can
be explained by a more proportional distribution of occlusal forces in
the presence of proximal contact and less axial stress on the teeth.
Thus, it is important to evaluate every aspect of the treatment plan.

Restoration Options of The ETT

Restoration options in ETT can be classified as restoration options in
anterior and posterior teeth and restoration options with and without
a post. Anterior teeth are exposed to more lateral and shear forces,
while posterior teeth are exposed to more vertical forces. In this case,
the need for post applications or onlay restorations in ETT increases
compared to vital teeth. In teeth without horizontal or vertical
fractures, requiring little or no restoration, and where root canal
treatment is indicated, the presence of cavities to reach the pulp
chamber does not affect the biomechanical conditions of the tooth.
In case of loss of half or less of the tooth structure, there is still
sufficient tissue for the stability of the restoration. In the loss of more
than half of the tooth structure, post-core restorations have been
used for many years. The purpose of post applications is to regain the
lost stability of restorations. Nevertheless, post core applications are
contraindicated in teeth with thin root form recipient to fracture, in
teeth with occluded or curvature root form, in the presence of
untreatable periapical pathology, and patients with poor oral hygiene
and unmotivated patients (). Endocrowns can be offered as a
restoration option and can be done with less material loss where posts
are contraindicated.

Restorations in Endodontically Treated Anterior Teeth

Primarily, direct restorations are preferred for anterior teeth.
Composite resins, crown restorations, internal whitening, and
conservative porcelain veneers are restoration options for
endodontically treated anterior teeth (™). Posts can be applied in
teeth with crown indication due to excessive loss of tooth tissue such
as incisal edge losses and fracture cases to provide retention and
resistance ('%).

Restorations of Endodontically Treated Posterior Teeth

Amalgam restorations, direct and indirect composite restorations, and
inlay and onlay restorations are preferred for posterior teeth. The
presence of more dental tissue and large pulp chambers than anterior
teeth provide adequate core retention and increases the adhesion
surface. Overlay restorations with covered tubercles are
recommended when the risk of fracture is high, such as premolars, or
in the presence of parafunctional and high functional strengths.
Endocrown restorations may be preferred in cases where post
applications are contraindicated.

Restorations Without Post Core Systems in ETT

All restoration options are indicated for teeth in which only the
endodontic access cavity has been opened and all four walls remain
intact. Numerically, for the tooth to be restored conservatively, there
must be solid dentin tissue of at least 1.5 mm thick and 3-4 mm high
in the buccal and lingually (). Post application is not mandatory as
long as tissue loss is minimal in mesioocclusal, distoocclusal, and
mesial-occlusal-distal class two cavities and class three cavities
covering the proximal anterior teeth (7). The average survival rate of
complex amalgam restorations has been reported as 14.6 years ("®).
However, composite materials and dental ceramics have become
alternative treatment with the developments. Composite
formulations have been constantly changing since the introduction of
Bis-GMA, which constitutes the basic structure of composite material,
to dentistry ('°). Studies have shown that the compressive strength of
the composite material is sufficient and resistant to fractures. Their
use has become widespread as they can be bonded to enamel and
dentin with adhesive systems and meet aesthetic expectations.

However, it was observed that the adhesive surface of the composites
could not withstand the stresses due to polymerization shrinkage in
high C factor cavities (*°). Polymerization shrinkage is tried to be
reduced in new generation composites (*'). Composite restorations can
be applied by indirect and direct methods. In the first use of direct
composite material, fractures were observed in the posterior teeth due
to insufficient resistance, and its use was preferred for anterior teeth
(¥"33). Failure to ensure proper interproximal contact and direct
delivery to the deepest areas in cavity preparation may lead to failures
in the application of direct composite restorations. Indirect application
methods have been developed to eliminate the disadvantages of
polymerization shrinkage and moisture sensitivity. In addition to the
composite material, metal, polyetheretherketone and ceramic
materials can also be applied by indirect methods.

Post Core Restorations in ETT

Post systems are applied if one to three walls of the intact tooth tissue
remain after the cleaning of caries, the removal of the restorations,
and the completion of the canal filling and if there is sufficient height
and thickness. The preparation of crown restorations following post
systems, leads to a decrease in tooth tissue, especially in the cervical
region, and decreases its resistance to destructive forces. Thus,
increasing the width of the post increases the risk of fracture of the
tooth root. Perforations on the root surface are a common
complication due to errors in post preparation (2 %°). Post systems are
classified as metal, fiber, and ceramic according to the material used,
parallel, angled, and parallel-angled according to their shape, active
and passive according to their surface, prefabricated and cast
according to the technique of making. Post length, diameter, and angle
luting cement material, having an active or passive surface affect the
vertical resistance of the post, while the remaining tooth tissue, the
hardness of the post, and the presence of ferrule create the horizontal
resistance of the post (**?7). The application of post on teeth to be
used as a supporting tooth is fixed or removable dentures will increase
the risk of failure. It should be ensured that sufficient gutta-percha or
obturation material remains in the root canal after preparation to
prevent the potential occurrence of endodontic disease. Spaces
between the post and obturation material alongside the apical plug
may lead to an increased incidence of apical disease, similar to spaces
in obturation (%®3°). In anterior teeth with ovoid canals, such as
canines, the post only interacts with the lateral walls. In such cases,
cast posts should be used instead of prefabricated posts in order not
to lose too much tissue from the tooth. The prognosis of post
applications in ETT is permanent and long-term with the provision of
coronal structure, ferrule support, and successful endodontic
treatment ().

ENDOCROWN RESTORATIONS

Restoration options for ETT are composite or amalgam fillings, inlay
and onlay restorations, and crowns with post-core systems.
Endocrowns have been designed as an alternative to post-containing
restorations with developing dental technologies, CAD/CAM systems,
and adhesion methods. The first published work on endocrown
restoration was carried out by Pissis in 1995. In this study, the ceramic
monoblock technique is described for teeth with excessive loss in the
coronal structure. The designation of the procedure as "endocrown”
was provided by Bindl and Mormann in 1999. The central retaining part
is formed with the inner walls of the pulp chamber. Endocrown
restorations are indicated in cases where calcified or dilacerate canal
morphologies that cannot be applied post-core, teeth with periodontal
problems such as gingival recession, furcation gap, conditions where
the occlusal distance is insufficient, teeth with apical resections and
crown/root ratio changed, and where adequate ferrules are not
available and cannot be applied (3'34). In the endocrown preparation
of molar teeth, it is aimed to obtain a wide, and stable surface that is
resistant to the compression forces most commonly observed in molar
teeth (®). At least 2 mm provides macromechanical and
micromechanical, optimal resistance with developing adhesive
systems. Smooth internal passages, flat pulpal floor with closed canal
openings, 5°-7° occlusal approach angle, and supragingival enamel
margins with 90° 'butt margin' preparation should be provided in
endocrown preparations (*3). Endocrowns can restore lost tubercles
without the need for additional preparation in the root canal. Thus,
the harmful horizontal forces applied to the root in the post-core
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systems were tried to be eliminated (*¢*°). By creating an apical
retention cavity, it provides the transmission of lateral forces
generated during working and balancing contacts to the pulp chamber
instead of the root canal. According to the preferred adhesive system,
the dentin surface is etched using 35% to 37% phosphoric acid. The
phosphoric acid application increases the dentin surface energy,
provides removal of the smear layer, and causes demineralization of
the hydroxyapatite crystal surface. Due to these factors, endocrown
restorations cannot be applied in cases where adhesion conditions are
not met, the pulp chamber is less than 3 mm, the cervical margin
circumference is less than 2 mm, and the teeth are exposed to high
function and lateral forces.

Material Selection in Endocrown Restorations

Composite resins, ceramics, and polyetheretherketone (PEEK) are
material options for endocrowns. In dentistry, full ceramic porcelain,
opaque porcelain and metal-ceramic crown restorations made with
metal have begun to be preferred with aesthetic limitations and
allergic reactions to the metal in some patients. All-ceramic
restorations are advantageous in that they do not have any metal
substructure but have sufficient strength. Nevertheless, composite
resins and feldspathic glass-ceramics are not in the group
recommended for endocrown restorations because they exhibit lower
flexural strength and less resistance to occlusal forces compared to
other materials (3" %°). Hybrid applications have been made in CAD/CAM
applications by combining the positive properties of ceramic and
composite resins to eliminate the negative aspects (*°). Unfortunatelly,
attempts to compare the block performances of composite material
with ceramic blocks using meta-analysis in CAD/CAM applications could
not be concluded due to a lack of standardization or reported criteria
(*'). In endocrown applications, the occlusal thickness of the ceramic
material should be between 3-7 mm. In a study by Mormann et al., it
was observed that endocrowns with an occlusal thickness of 5.5 mm
had higher fracture resistance of ceramic crowns with an occlusal
thickness of 1.5 mm. It has been concluded that it is the best material
choice for glass fiber post and composite resin cores, showing better
fracture resistance than indirect conventional crowns (*'). In the
following years, in a study in which three restorations were designed
with composite and lithium disilicate reinforced glass-ceramic using
CAD/CAM systems, it was observed that when force is applied in the
inclined plane, endocrown restorations with a depth of 2.5 mm can
withstand a high level of force if they are made of composite (2). As
concluded in another study, the depth of the pulp chamber has a
significant effect on the fracture strength of endocrowns using
feldspathic ceramics and destructive fractures may occur when using
zirconia materials with high modulus of elasticity, whereas repairable
fractures occur only when lithium disilicate, polymer infiltrated
ceramics, resin ceramics and feldspathic ceramics are used (¥).
Although it has been observed that the similarity of the elastic modulus
to the dentin in composite resins reduces the fracture rates, it has been
mentioned that it may increase the risk of decimentation and that the
biggest failure observed in endocrowns is decimentation (*). CAD/CAM
endocrown were performed and followed up for the treatment of a
severely damaged tooth diagnosed with pulpitis. With this
combination, it has been stated that the biological potential of the
pulp is preserved and the continuity of the endoprosthesis is ensured
with the goal of long-term success (*). As a result, it was concluded in
a recent study that materials with the highest adhesion values such as
lithium disilicate may be the best choice since the strong adhesion
observed in other materials is a priority problem than the risk of
fracture (*).

CONCLUSION

Compared to other restoration options, endocrowns offer advantages
in mechanical performance, cost, and clinical time. After reviewing
the literature, it was determined that endocrowns could be a viable
restoration option for endodontically treated teeth (ETT) with
excessive coronal structure loss.
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OZET

Dental anksiyete; her tiirli dental isleme karsi kaynagi belli olmaksizin
duyulan yogun endise olarak tamimlanmaktadir. Cocuklarda dental anksiyete;
bilinmeyene karst duyulan korku ve tedaviyi kontrol etme firsatinin
olmamasiyla yakindan iliskilidir. Cocugun yamsira hekim icin de fizyolojik ve
psikolojik problemlere yol acabilen dental anksiyete, cocuklarin
randevularina gelmelerini ve tedavi basamaklarinin ideal sekilde
uygulanmasin engelleyerek agiz ve dis sagligi problemlerine neden
olmaktadir.

Cesitli Ulkelerde farkli yas gruplarindaki farkli dental tedaviler uygulanan
cocuklarda yapilan calismalarda anksiyete prevalansinin %5-%20,6 arasinda
oldugu saptanmistir. Cocuklarin dental kaygilarimi gosterme sekilleri yas
gruplarina gore degisebilmektedir. Dental kaygiya sahip cocuklarda dis
tedavisi esnasinda kalp hizinda artis, nefes almada degisiklik, terleme, karin
agnsi, titreme, mide bulantisi, agiz kurulugu, aglama, huzursuzluk, dikkat
dagimklig1 siklikla goriilmektedir. Dental tedavi islem basamaklarinin
ilerleyebilmesi ve tamamlanabilmesi icin anksiyete, sedasyon ve genel
anestezi gibi farmakolojik, aromaterapi, miizik terapisi, tedavi esnasinda
video izleterek gorsel ve isitsel olarak dikkat dagitma ve hipnoz gibi
yontemlerle nonfarmakolojik olarak yonetilebilmektedir.

Anahtar Kelimeler: Dental anksiyete, Dental korku, Cocuk

ABSTRACT

Dental anxiety is defined as intense anxiety about any dental procedure
without an obvious source. Dental anxiety in children is closely related to
the fear of the unknown and the lack of opportunity to control the
treatment. Dental anxiety, which can cause physiological and psychological
problems for the physician as well as the child, causes oral and dental
health problems by preventing children from coming to their appointments
and applying the treatment steps in an ideal way.

The prevalence of anxiety was found to be between 5% and 20.6% in studies
conducted with children in different age groups who underwent different
dental treatments in various countries. The way children show their dental
concerns may vary according to age groups. In children with dental anxiety,
increased heart rate, changes in breathing, sweating, abdominal pain,
tremor, nausea, dry mouth, crying, restlessness, and distraction are
frequently observed during dental treatment. In order to progress and
complete the steps of dental treatment, anxiety can be managed non-
pharmacologically with pharmacological methods such as sedation and
general anesthesia, aromatherapy, music therapy, visual and auditory
distraction and hypnosis by watching videos during treatment.

Keywords: Dental anxiety, Dental fear, Child

ANKSIYETE

Anksiyete kelimesi ilk defa Cicero tarafindan siirekli bir kayg egilimi
olarak tanimlanmistir. Psikoloji alaninda anksiyete kelimesini ilk defa
kullanan Freud’a gore anksiyetenin islevi, olasi bir tehdide ve tehlikeye
kars1 benligi uyarmaktir. Hipokrat ise, bireysel anksiyete ile bedensel
belirtiler arasindaki iliskiden s6z ederek anksiyetenin uyaranlara kars
anlik korkular oldugunu belirtmistir." Bilinmeyen bir tehlikeye karsi
bilincaltinda nedensiz olusan yogun bir endise ve huzursuzluk hali olan
anksiyeteyi yasayan birey, bu durumu her an koti bir sey olacakmis,
yakinlarina veya kendisine zarar gelecekmis hissi olarak ifade eder.??
Korku ise, nedeni bilinen, dis diunyadan kaynaklanan, kesin bir tehdide
verilen cevap olarak tamimlanmaktadir.* Gercek bir tehlike karsisinda
birey siddetli bir korku duygusuyla beraber titreme, kalp carpintisi,
terleme, goz bebeklerinde biylime, urperme gibi tepkiler de
gosterebilmektedir.’

ANKSIYETENIN NOROBiYOLOJiSi

Beyindeki pineal bez, talamus, hipotalamus, hipokampus, amigdala ve
hipofiz gibi 6nemli néroanatomik olusumlan iceren limbik sistem bellek
ve duygudurum degisikliklerinden sorumludur.® Bu sistemdeki korku
duygusu ve anksiyete olusumunda en onemli role sahip olan
noroanatomik olusum amigdaladir.” Amigdala potansiyel tehditleri
kontrol ederek hipotalamusla yaptig1 baglantilanyla sempatik sinir
sisteminin aktivasyonunu saglar; merkezi orta beyinle yaptig
baglantilaryla da savas ya da kac gibi davramissal savunma yanitlarim
olusturur.®

Medial temporal lob icinde yerlesmis olan amigdalada 13 cekirdek
bulunmaktadir. Bunlardan korku yolaklarina lateral amigdala, bazal
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amigdala ve merkezi cekirdekler katiir.” Uyanlar duyusal talamus
tarafindan alinir, lateral amigdalaya ve oradan da merkezi cekirdege
yollanir. Lateral amigdala ve merkezi cekirdek arasindaki baglantiyi
bazal amigdala saglar. Uzun halka yolag ise lateral amigdalaya duyusal
korteks, prefrontal korteks ve insuladan gonderilen uyarilar ile beyin
sap1 ve hipotalamustaki efektor bolgelere bilgi aktarilir.® Amigdala ve
amigdala ile noronal baglantilarla iletisim kuran niikleuslarin
uyarilmasiyla tasikardi, bradikardi, pupillerde genisleme, ciltte
solukluk, tremor, terleme, hiperventilasyon gibi fizyolojik anksiyete
belirtileri ortaya cikar.”®

GOCUKLARDA DENTAL ANKSIYETE

Dental anksiyete; hastanin her tiirlii dental prosediire karsi kaynagi belli
olmaksizin, duydugu yogun endise olarak tammlanmaktadir. Kaygi
duyulan obje ve durumlar arasinda besinci sirada yer aldig1 bildirilen
dental anksiyete fizyolojik, bilissel ve davramssal bilesenlere sahiptir.®

Cocuklarda dental anksiyete; bilinmeyene karsi duyulan korku ve
tedaviyi kontrol etme firsatinin olmamasiyla iliskilidir.'® Bilinmeyene
kars1 siddetli derecede korku duyan cocuklar tedavi esnasinda nelerin
olup bitecegini bildiklerinde baslangicta rahat olabilmelerine karsin, ne
zaman gerceklesecegini tahmin etmediklerinden tedavi sirasinda
anksiyeteleri yiikselebilmektedir.™

Dental anksiyete nedeniyle kaginilan dental tedavi ciddi oral saglik
sorunlan goriilmesine yol acabilmektedir. Hastanin yanisira hekim icin
de fizyolojik ve psikolojik problemlere yol acabilen dental anksiyete,
cocuklarin tedavi randevularina gelmelerine engel olabilmektedir.
Dental anksiyetesi olan cocuklar klinige genellikle siddetli dis agrilan
oldugu zamanlarda gelirler ve bu da birinci basamak dis tedavilerinin
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atlanmasina neden olarak kotii agiz hijyenine ve daha cok sayida dis
cirtigline yol acar."

DENTAL ANKSIYETENIN ETiYOLOJiSI

Cesitli ulkelerde farkli yas gruplarindaki farkli dental tedaviler
uygulanan cocuklarda yapilan calismalarda anksiyete prevalansinin
%5-%20,6 arasinda oldugu saptanmistir.' Bu prevelansin iilkemizde 3-
6 yas grubundaki cocuklarin %30’unda, 7-12 yas grubundaki cocuklarin
%14.5’inde oldugu belirtilmistir.'>'*'> Dis tedavilerinin karsisindaki en
yaygin kiiresel engellerden biri olan dental anksiyeteye neden olan
faktorler; dental, cevresel ve bireysel olmak lizere 3 baslikta
gruplandinlabilir.

Dental faktorler

Gecmiste yasanan tecriibeler ve agnli dental tedaviler, dental
anksiyete olusumunda rol oynar. ilk dis hekimi randevusundaki kotii
tecrilbenin dental anksiyete olusmasinda giiclii etkenlerden biri
oldugu bilinmektedir.'® Yapilan bir calismada, kooperasyon giicliigu
olan cocuklarin %23’uniin ilk dis hekimi ziyaretinin kotl oldugu,
kooperasyon problemi olmayan cocuklarda ise bu oranin %10 oldugu
bildirilmistir.” Cocuklarin dental anksiyete seviyelerini azaltmada ilk
dis hekimi ziyaretlerinin operatif islem uygulanmadan tanisma
seansina donustiurilmesi, seanslarda basit koruyucu tedavilerin
uygulanmasi cocuklarin dental anksiyete seviyelerini azaltmada
6nemli rol oynamaktadir.'®"

Cocuklarin dis agrisimt deneyimlemis olmasi da dental anksiyete
olusturan bir faktordiir. Dis agrisi deneyimi olan ve olmayan ¢ocuklarla
yapilan anksiyete calismalarinda gecmiste dis agrisi deneyimi olan
cocuklarin anksiyete dizeylerinin, olmayan gruba gore istatistiksel
olarak anlamli oranda yiiksek oldugu bildirilmistir.'”-2

Cevresel Faktorler

Dental anksiyete olusmasinda rol oynayan en onemli cevresel
etkenlerden biri ailesel faktorlerdir.?' Aileden edinilen anksiyete,
ailelerin anksiyete seviyesi, egitim dilizeyi ve sosyoekonomik
durumuyla da iliskilidir.2? Yiiksek dental anksiyete seviyesine sahip
ebeveynlerin cocuklarimin dental anksiyete seviyelerinin yuksek
oldugunu savunan bircok calisma mevcuttur. Gelir dizeyi yiiksek
ailelerin agiz ve dis sagligina daha fazla 6zen gostermesi, egitim
duzeyi yuksek kisilerin stresli durumlarla basa ¢cikma konusundaki
becerilerinin daha gelismis olmasi gibi sebeplere baglanarak ailenin
egitim dlizeyi ve sosyoekonomik durumuyla cocugun dental
anksiyetesi arasinda negatif korelasyon oldugu bildirilmistir.2>242

Hekimin vyasi, cinsiyeti ve dis gorunusu c¢ocuklarin dental
anksiyetelerini etkileyebilmektedir.? Cocuklar ilk defa karsilastiklari
ortamlardan ve kisilerden genellikle korktuklarindan dolay1 dis
hekiminde aradiklar1 en onemli sey guvendir. Tedavinin yapilma
seklinin anlatilmasiyla bilinmezlik duygusu ortadan kaldinlarak
cocugun hekimine giiven duymasi saglanmasi ile anksiyete
azaltilabilir.?

Bireysel Faktorler

Dental anksiyete ve davranis problemlerinin ortaya cikmasindaki en
onemli faktorlerden biri cocugun yasidir.2% Bayram ve ark.
tarafindan ulkemizde yapilan bir calismada 3-6 yas grubu cocuklarin
%30’unun, 7-12 yas grubu cocuklarin ise %11’inin dental kaygiya sahip
olduklar belirlenmistir."™ Cocuklarnn bilissel, fiziksel ve sosyal
gelisimleri, yaslarina gore degisiklikler gostermektedir. Kigiik
cocuklarin psikolojik gelisimi heniiz dis tedavileriyle bas edebilecek
seviyede olmadigindan dental anksiyete daha ¢ok gozlenir. Cocuklarin
yasi ilerledikce dental uygulamalan tolere etme seviyeleri artar,
anksiyeteleri azalir.303"32

Kaygi olusumunda onemli rol oynayan faktorlerden biri olarak
dusuniilen cinsiyet ile ilgili yapilan calismalarda cinsiyetin dental
anksiyete seviyesi iizerinde etkili oldugu ve genellikle erkeklerin
dental anksiyete seviyesinin kizlardan daha disiik oldugu
belirtilmesine ragmen, cinsiyet ile dental anksiyete seviyesi arasinda
iliski olmadigim belirten calismalar da mevcuttur.®3334

Cocuklarin kisilik ozellikleri de dental anksiyeteyi etkiler. Sinirlilik,
negatif ruh hali, sabirsizlik, utangaclik gibi duygular dental
anksiyetesi olan cocuklarda daha vyaygin gozlenmektedir.3>%

Yaralanma, igne olma ve kan fobisi olan c¢ocuklarda dis tedavisi
olmaktan kacinmaya yonelim bulunmaktadir. Enjeksiyon korkusunun
cocukluklardaki en oOnemli dental anksiyete kaynag1 oldugu
belirtilmistir, 37383

DENTAL ANKSIYETENIN BELIRTILERi

Cocuklarin  kaygilarin1  gosterme sekilleri yas gruplarina gore
degismektedir. Koopere olmayan kiiciik yas grubundaki cocuklar,
hekimle iletisim kurmay1 ve kaygilarin1 dogru bir bicimde aciklamayi
basaramadiklarindan dolayi iyi hissetmedikleri durumlarda, aglayarak
kacma seklinde tepki gosterirler.“

Okul cagindaki cocuklar korkularin1 ve kaygilarini siirekli tuvalete
gitme istegi veya karin agnsi seklinde gosterebilmektedir. Daha bilyiik
yastaki okul cag1 cocuklan ise tedavi sirasinda halsiz hissettiklerini
veya bas agnsi cektiklerini soyleyerek sikayet ederler. Bu gruptaki
cocuklar yetiskinlere benzer sekilde korku ve kaygilarini nasil
gizleyebileceklerini bilebildiklerinden kaygilarim géstermezler. 04!

Ergenlik donemindeki bireylerde ise bedenleri degismeye baslarken,
entelektiel yetenekleri de gelisir ancak deneyimleri ve bilgi diizeyleri
heniliz yetiskinlikler kadar gelismis degildir. Ergenler genellikle,
kendilerinden yetiskin gibi davranmalarinin istenip onlara yetiskinlere
verilen 6zgiirliglin verilmemesinden sikdyet ederler. Kaygili ergenler
kiiclik cocuklar gibi davranip kacmaya calisabilirler ya da kaygilarin
agresif ve kaba bir sekilde gosterebilirler.40442

Fizyolojik belirtiler;

Kalp atis1 hizinda artis
Nefes Almada Degisiklik
Terleme

Karin agrisi

Yiizde kizariklik
Titreme

Mide spazmi
Piloereksiyon
Bulanti-Kusma
Hiperventilasyon
Tikiirik bezlerinin fonksiyonundaki azalmaya bagh agiz kurulugu
Pupillalarda biiyime
Yutkunmada Gugluk

Davranissal Belirtiler;

Aglama

Kacma

Huzursuzluk

islem sirasinda sik sik tiikiirme, agiz calkalama istegi
Bobreklerin cok calismasi sonucu tuvalet gereksinimi
Davranislarda inhibisyon

Dikkat daginmklig

Konuskan cocugun sessizlesmesi ya da sessiz olan ¢ocugun cok
konusmaya baslamasi

Hekimin kolunu tutarak calismasina engel olma
Koltukta hareket etmeden oturamama '

DENTAL ANKSIYETE BELIRLEME YONTEMLERI

Cocuklarda dental kaygiyr saptamak amaciyla kullanilan yontemler,
fizyolojik, projektif ve psikometrik, davranislarin puanlandirilmasi
olarak gruplandinlabilmektedir.®#% Fizyolojik teknikler, nabiz,
tansiyon ve dorsal deri cevab1 gibi dlcumlerin ekipmanlar yardimi ile
yapildig1, korku ve kaygi hakkinda bilgilerin dolayli olarak elde edildigi
yontemlerdir.®® Projektif teknik, belirli bir amaca yonelik olarak
secilen bazi resimlerin hastaya hikaye biciminde anlattinlmasi veya
korkunun objesi olabilecek canlilarin veya nesnelerin resmedilmesi
esasina dayanmaktadir.®® Davramslarin puanlanmasi yontemlerinde
davramislar gozle degerlendirilerek skorlandinlir. Psikometrik élciimler
ise hem cocuklar hem yetiskinler icin gelistirilen karsiikli soru cevap
seklindedir ve kisinin kendini sozlu olarak ifade etme prensibiyle
calismaktadir.*

Fizyolojik Yontemler

Fizyolojik yontemler icerisinde en sik kullanilan olcim sekli kalp atim
hizidir. Kalp atim hizinin 6l¢iilmesi hem agrinin hem de anksiyetenin
degerlendirilmesine olanak saglamaktadir.** Yapilan calismalarda
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dental tedavi sirasinda kaygi ve stresin arttigi durumlarda kalp atis1 ve
kan basincinin es zamanli olarak arttig1 saptanmistir.*®

Psikolojik uyaranlarla karsilasildiginda otonom sinir sistemi tarafindan
kontrol edilen avuc icindeki ve parmak uclarindaki ter bezleri oldukca
hizli reaksiyon verirler. Parmak ucu ter indeksi ile cocuklarin anksiyete
diizeyi 6lclilebilmektedir.*%

Organizmanin fizyolojik dengesindeki herhangi bir degisime yanit
olarak adrenal bezin korteksinin zona fasikulata tabakasindan salinan
steroid yapidaki kortizoluin olcilmesiyle de anksiyete fizyolojik olarak
degerlendirilebilmektedir.>®  Kisi  stresle  Kkarsilastigi ~ zaman
hipotalamustan salgilanan serbestleyici hormonun etkisi ile
adrenokortikotropik hormon hipofiz bezinden ve es zamanli olarak
kortizol hormonu bobrekiistii bezlerinden salgilanmaya baslar.
Tikirik, serum dis eti olugu sivist gibi yapilarda kortizol
seviyelerindeki degisim degerlendirilerek stres dizeyi
saptanabilmektedir.>'52 Anksiyete, korku ve agri calismalarinda kan,
idrar ve  tukirik oOrneklerinden de  kortizol seviyesine
bakilabilmektedir. Cocuk hastalar uzerinde yapilan calismalarda
tukurikten kortizol tayini icin ornek alimi kan alimindan cok daha kolay
ve basit olmasi, enjektor ile kan aliminda oldugu gibi bir anksiyete
yaratmamasi gibi avantajlara sahip olmasindan dolayr ilk tercih
sebebidir. '

Projektif Yontemler

Kiclik yaslardaki zihinsel gelisimi heniiz tamamlanmamis hasta
grubunda projektif teknikler tercih edilmektedir. Bu yontemlerde
cocuklarin hissettiklerini anlamak amaciyla resim veya figirler
kullanilmaktadir. 54

En sik kullamlan projektif yontemlerden biri “’Yiiz ifadesi Skalasi’’
yontemidir. Bes farkli duygu durumunu ifade eden en mutsuz yuziin 5,
en mutlu yiizin 1 skorunu aldig yiiz sekillerinden olusan bu skala dental
tedavi Oncesinde cocugun dental anksiyete diizeyinin kisa siirede
belirlenmesini saglamaktadir.>>%

Yaygin olarak kullanilan bir baska projektif yontem ise her biri erkek
bir ¢izgi film karakterini zit ruh hallerinde betimleyen, sekiz cift resmin
sunuldugu “’Venham Resim Testi’’dir. Bu testteki her kartta iki
figiirden biri endiseli biri endiseli degildir. Cocuklara o anda kendilerini
en cok yansitan figiirli isaret etmeleri soylenir. Cocuk “endiseli” resmi
isaret ederse bir puan, “endiseli olmayan” resmi isaret ederse sifir
puan olarak kaydedilir. Bu yontem cocuklarin sozel olmayan sekilde
olcege yanmt verebilmelerini saglayarak gelismis dil becerilerine sahip
olmayan kiiciik cocuklarda kullanilabilmektedir.%”-%8

Psikometrik yontemler

Psikometrik olcum yontemleri cocuklar ve yetiskinler icin gelistirilmis,
kisinin kendisini sozlii olarak ifade etmesine olanak saglayan karsilikli
soru cevaplardan olusan anket seklindeki olceklerdir. Kicuk yas
grubundaki  cocuklarda bu anketler ebeveynlere/bakicilara
uygulanmaktadir.' Yaygin olarak kullamlan psikometrik 6lciim skalalar
icerisinde Corah Dental Anksiyete Skalasi, Cocuklarda Korku
Arastirmast  Programi-Dental Alt Olcegi, Modifiye Cocuk Dental
Anksiyete Skalasi, Abeer Cocuk Dental Anksiyete Skalasi yer
almaktadir.5-60:61,62

Dort soruluk bir olcekten olusan Corah Dental Anksiyete Skalasi’nda
katilimcilar, dis tedavileriyle ilgili dort konu hakkinda, ne kadar rahat
veya endiseli hissettiklerini, bir dizi yamt arasindan secim yaparak
belirtirler.® Corah Dental Anksiyete Skalasi’m kiiciik cocuklarda da
kullanabilmek amaciyla Humphris ve ark tarafindan resimli yanit
formatlan eklenmis, anksiyete olusturabilecek lokal anestezi, dis
cekimi, dis temizligi gibi islemlerle ilgili 8 sorudan olusan Modifiye
Cocuk Dental Anksiyete Skalasi elde edilmistir. Sorularin cevaplan
1’den 5’e deger alir ve skorlama 8-40 arasinda degisir, 19 ve iizeri puan
alan cocuklar dental anksiyeteli olarak kabul edilmektedir.

Davranislarin Puanlandirlmasi

Hekimin g6z ile degerlendirerek davramslart skorlamasi esasina
dayanan davranislarinin puanlanmasi yonteminde farkli Davranis
Skalas, Modifiye Yale Preoperatif Kaygi Skalasi
kullanilabilmektedir.*%5

Frankl ve ark. dental tedavi esnasinda cocuklarin davranislarini,
tutumlarina ve is birligi seviyelerine gore 4 kategoride siniflandirarak

dis hekimliginde siklikla kullanilan Frankl Davranis Skalasi’m
olusturmuslardir. Ogrenme ve kullanim kolayligindan dolay: popiiler
olan bu skala cocuk hastanin kesinlikle pozitif, pozitif, negatif,
kesinlikle negatif seklinde olusturulan dort kategoriden birinde hizlica
simflandinlmasini saglamaktadir. 4%

Davranislarin puanlandirilmasinda kullanilan bir diger yontem ise 1995
yilinda cocuklarda preoperatif anksiyete olclimi icin gelistirilmis,
1997 yiinda modifiye edilerek cerrahi, anestezi, pediatri ve dis
hekimligi gibi saglikla ilgili cok sayida alanda yer bulan ve 22
maddeden olusan Modifiye Yale Preoperatif Kayg: Skalasi’dir.®>%” Bu
22 madde aktivite, duygusal durum, ebeveyn ile iliski, konusma,
uyarilma durumu olarak 5 kategoriye ayrilmaktadir. Her bir
kategoride gozlenen en yiksek davranis seviyesi o kategorinin skorunu
belirlemektedir. Her kategorinin puani o kategoriden alinabilecek en
yiiksek puana bolunerek elde edilen tim sonuclar toplanir ve toplam
kategori sayisina bolunip 100 ile carpilir. Elde edilen sonucun sayisal
degeri ile anksiyete dogru orantilidir.%5:68:6°

DENTAL ANKSIYETE YONETIMi

Dis tedavilerinin karsisindaki en yaygin kiiresel engellerden biri olan
dental anksiyeteyi dis tedavileri sirasinda kontrol etmek icin
farmakolojik ve farmakolojik olmayan miidahaleler veya bu
yontemlerin bir kombinasyonu olmak Ulzere farkli teknikler
kullamlmaktadir.”® Farmakolojik tekniklere sedasyon ve genel
anestezi ornek gosterilebilmektedir, nonfarmakolojik yontemlerden
bazilar ise aromaterapi, muzik terapisi, tedavi esnasinda video
izleterek gorsel ve isitsel olarak dikkat dagitma ve
hipnozdur.7°'7"7z'73’74

Farmakolojik Yontemler
Farmakolojik yontemler sedasyon ve genel anesteziyi icerir.”
Sedasyon:

Sedasyon tani ya da tedavi amacli girisimler esnasinda farmakolojik
ajanlarla, yasamsal fonksiyonlar korunarak, bilincin degisen
derecelerde  baskilanmasiyla  islemlerin  gerceklestirilmesini
kolaylastiran bir anestezi yontemidir.”>’® Cocuk dis hekimliginde
sedasyon uygulamalari, kooperasyon kurulamayan hastalarda, mental
motor retardasyonu olanlarda, serebral palsi gibi hareket kusuru olan
cocuklarda kullanilabilmektedir.”” Uygun ekipman, mekan ve
deneyimli  personel varliginda sedasyon giivenlidir ancak
komplikasyonlar arttiran hastalann komorbitelerine iliskin hava yolu
anomalileri, solunum yolu enfeksiyonlar, astim oOykisu, kardiyak
ritim bozukluklar, obezite gibi faktorler bilinmektedir. Sedasyon
uygulanan hastalarin yaslarnn da komplikasyon gelisme ihtimali
acisindan onemlidir. Kiicuk yas grubundaki cocuklarda hava yoluna
bagli komplikasyonlar daha sik gézlenmektedir.”®7”

Sedasyon ile yapilan dental islemler sirasinda havayolunun hem
anestezi ekipmanlari hem dis hekimi tarafindan paylasilmasi havayolu
acikliginin  siirdiiriilmesini  zorlastirmaktadir. Hasta pozisyonu ve
girisim esnasinda kullanilan malzemelerin de olumsuz yonde katkisi
olmakta, agiz icindeki kan, tedavi malzemeleri, dis parcalan
havayoluna aspire edilebilmektedir. Havayolu reflekslerinin kalktig
daha derin sedasyon diizeylerinde solunum, dolasim depresyonu ve
vital fonksiyonlarin baskilanmasi hatta kardiyopulmoner arrest ve
olume varan komplikasyonlar ortaya ¢ikabilmektedir, 808!

Genel Anestezi:

Dis hekimliginde 1846 yilinda ingiliz dis hekimi James Robinson
tarafindan ilk defa uygulanan genel anestezi sozli komuta yanit
verme ve koruyucu reflekslerin kayboldugu, hastalarin agrli
uyaranlara cevap veremedigi ve bilincin gecici olarak kaybedildigi bir
durumdur.® Solunum fonksiyonu baskilandig1 ve kas gevseticilerinin
etkisiyle paraliz oldugu icin spontan olarak devam ettirilemez, hava
yolunun korunabilmesi icin disaridan miidahale edilmesi gerekli
olmaktadir.®3 Hastalarin ameliyattan dnce anestezi uzmam bir doktor
tarafindan muayene edilerek degerlendirilmesi gerekmektedir. Var
olan sistemik hastaliklar, ila¢c kullanma gecmisi ve cerrahi islemin
gerekli olup olmadig1 incelenerek hastaya yapilacak tedavi
planlanmalidir. 7

Genel anestezi uygulamasinin, hastanin saglik durumu igin tehlikeli
oldugu durumlar bulunmaktadir.® Kiiciik yastaki cocuklarda genel
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anestezinin beyin gelisimini olumsuz yonde etkiledigine dair calismalar
mevcuttur.®>® Amerikan Gida ve ilac idaresi genel anestezi ve
sedasyon icin kullanilan ilaclarin anestezik ilaclara tek sefer maruz
kalan cocuklarda olumsuz etkilerin goriilmedigini ancak 3 yasindan
kiicik cocuklarda birden fazla veya uzun siireli olarak kullanilmasinin
beyin gelisimine olumsuz etkisinin olabilecegini ve kullaniminin
sinirlandirilmasi gerektigini belirtmistir.®”

Genel anestezi ve sedasyon uygulamalar sonrasinda mide bulantisi,
titreme, usume, hafiza kaybi, mesane problemleri, bas donmesi,
morarma ve agri, bogaz agris1 gibi yan etkiler ortaya cikabilmesi
anksiyete yonetiminde nonfarmakolojik yontemleri daha avantajli hale
getirmektedir.2®

Nonfarmakolojik Yontemler

Anksiyetenin kontroliinde nonfarmakolojik yontem olarak temel
davranms yonlendirme teknikleri siklikla kullanilir. American Academy
of Pediatric Dentistry’nin cocuk hastalar icin davranmis yonlendirme

kilavuzunda anksiyete kontrolii icin ‘’Anlat-Goster-Uygula’’, ‘’Pozitif
Yireklendirme”’, *’ Sor-Anlat-Sor”, “’Ses Kontroli’’,”’” Dikkati Baska
Yone Cekme’’, ¢’ Deneyimlerin Sekillendirilmesi’’, “’Tedavi Oncesi

Gorsel Destek’’ gibi cesitli temel davranis yonlendirme teknikleri
tavsiye edilmistir.®

Temel davranis yonlendirme tekniklerine ek olarak son yillarda bilissel
davranisci terapi, akupunktur, miizik terapisi, tedavi esnasinda video
izleterek gorsel ve isitsel olarak dikkat dagitma, hipnoterapi,
aromaterapi nonfarmakolojik yontemler de dental anksiyetenin
yonetiminde kullanilmaya baslanmistir, 8%%091,92,93

SONUC

Cocukluk doneminde yas, cinsiyet, dental tecribeler, kisilik yapisi
faktorlerinden etkilenebilen dental anksiyete, kaliciik gostererek
yetiskinlik doneminde de ortaya cikabilmekte ve toplumun agiz ve dis
sagligim olumsuz yonde etkileyebilmektedir. Cocuklarda dental
anksiyetenin farmakolojik veya nonfarmakolojik yontemlerle kontrol
altina alinmasi, uygun dental tedavinin zamaninda ve basarili olarak
tamamlanmasinda onemli bir rol oynamaktadir.
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Yiiksek Transliisent Monolitik Zirkonya Materyallerinin Optik ve Mekanik Ozellikleri
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Bu calismamin amaci, giniimizde son derece popiiler olan vyiksek
translisensiye sahip monolitik zirkonya restoratif materyallerin mekanik ve
optik ozelliklerine dair sistematik bir derleme yapmakti. Bu baglamda MeSH,
NIH-PubMed ve Google Academics elektronik veri tabanlarindan “high
translucent zirconia”, “monolithic zirconia”, “optical properties”,
“mechanical properties”, “translucency parameter”, “opalescence”,
“fracture strength”, “toughness” anahtar kelimeleri kullanilarak elde edilen
makaleleri derleyebilmek icin elektronik arama yapildi. Arama sonucunda
tam metnine ulasilan orijinal bilimsel makaleler veya derlemeler
degerlendirmeye alindi. Buna karsin konuyla ilgili editorlere mektuplar,
basyazilar ve kongre ozetleri analiz disi birakildi. Degerlendirmeye alinan
makaleler incelendiginde monolitik zirkonya restorasyonlarin optik
ozelliklerini iyilestirmek icin materyale ait kompozisyon, yapi ve uretim
yontemlerinde pek cok modifikasyon yapilarak dogal disle daha uyumlu
estetik monolitik zirkonya seramiklerin Uretildigi goriilmistir. Ancak optik
ozelliklerin iyilestirilmesi icin yapilan islemlerin materyalin mekanik
ozelliklerinde de degisikliklere sebep oldugu bilgisine ulasilmistir. Bu
dogrultuda, yiiksek transliisent monolitik zirkonyalarin optik ve mekanik
ozelliklerinin hekimler tarafindan bilinmesi, klinik pratiginde vaka icin en
uygun materyalin secimi icin biylk 6nem arz etmektedir.

Anahtar Kelimeler: Monolitik zirkonya, Optik 6zelikler, Mekanik ozellikler

ABSTRACT

The aim of this study was to make a systematic review of the mechanical
and optical properties of highly popular high-translucent monolithic
zirconia restorative materials. In this context, the data obtained from
MeSH, NIH-PubMed and Google Academics electronic databases using the
keywords “high translucent zirconia”, “monolithic zirconia”, “optical
properties”, “mechanical properties”, “translucency parameter”,
“opalescence”, “fracture strength”, “toughness”. An electronic search was
performed to compile the articles. The original research articles or reviews
found in the search were evaluated. On the other hand, letters to the
editors, editorials and congress abstracts were excluded from the analysis.
When the evaluated articles were examined, it was seen that aesthetic
monolithic zirconia ceramics, compatible with natural teeth, were
produced by making many modifications in the composition, structure and
production methods of the material in order to improve the optical
properties of monolithic zirconia restorations. However, it was found that
the processes performed to improve the optical properties also cause
changes in the mechanical properties of the material. In this respect,
knowing the optical and mechanical properties of high translucent
monolithic zirconia by physicians is of great importance for the selection of
the most appropriate materials for the patients in clinical practice.

Keywords: Monolithic zirconia, Optical properties, Mechanical properties

Son yillarda artan biyouyumluluk ve estetik arayis1 tam seramik
restorasyonlarin kullammint artirmistir.  Zirkonya seramikler diger
seramiklere kiyasla Ustun biyouyumluluklari ve mekanik ozellikleri
sayesinde popiilarite kazanmistir.! Zirkonya, diger adiyla Zirkonyum
oksit (ZrO2), boyutlan 0,5-0,6 pm’ dan daha kiiciik capli taneciklerden
olusan bir materyaldir.2 Zirkonya restorasyonlar, zirkonya bloklarin
bilgisayar destekli tasarim ve bilgisayar destekli Uretim (CAD/CAM)
teknolojisiyle asindirilarak sinterlenmesi sonucu uretilmektedir. Dental
porselenlerin  icerisindeki  partikiillerin  yiiksek  sicakliklarda
birlestirilmesi islemi “sinterleme” olarak adlandinlir. Materyalin
sinterlenmesi yogunlugunu artirarak mekanik ve fiziksel 6zelliklerinin
gelismesini saglamaktadir. Zirkonya siklikla 1350°C -1550°C araliginda
2-5 saat siireyle firnlanarak sinterlenmektedir.3

Oksit seramikler, camsi bir fazi olmayan ve tiim parcaciklarin yogun
oldugu polikristalin seramiklerdir.# Ortamin 1sisina gore i farkl kristal
yap1 seklinde bulunmaktadir. Oda sicakliginda monoklinik fazdadir ve bu
faz 1170°C ye kadar stabildir. 1170°C-2370°C arasinda tetragonal fazda,
2370°C Uzeri sicakliklarda ise kiibik fazda bulunmaktadir.?

Saf zirkonya, sinterizasyon sicakliklarindan oda sicakligina sogutulurken
tanecikler tetragonal fazdan monoklinik faza donuserek %3-5 oraninda
hacimsel artisa ugramaktadir. Bu doniisim zirkonya restorasyonlara
baski kuvveti uygulandiginda da gerceklesmektedir. Bu hacimsel
genlesme sayesinde restorasyon icerisinde olusmus catlaklarin uclarinda
baski gerilimi olusturarak catlaklarin ilerlemesini engeller. Zirkonya
seramiklerde olusan bu durum, transformasyon sertlesmesi (doniisim
toklugu) olarak adlandirilir ve materyalin kirilma dayanimini artirir.?

Transformasyon sertlesmesinin catlak uglarindaki olumlu etkisinin yan
sira, tetragonal fazin (t) monoklinik faza (m) donusumu mekanik
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stabilitenin azalmasina sebep olur.®> Bu nedenle oda sicakliginda
zirkonyay1 tetragonal fazda stabilize etmek icin yapisina cesitli oksitler
eklenmistir. Giiniimiizde, Ustiin ozelliklerinden otiiri en cok tercih
edilen stabilizator yttrium oksittir. Zirkonyaya %2-3 oraninda yttria
ilave edilerek yiiksek kirilma direncine sahip yttria ile stabilize
tetragonal zirkonya polikristali (3Y-TZP) elde edilmistir.?

Zirkonyanin diger mekanik Gzelliklerinden birisi de materyalin zamanla
ugradig1 hidrotermal bozunma diger adiyla dusiik 1s1da bozunmadir (Low
temperature degradation-LTD). Bu durum, materyal yilizeyinin lokal
stres ve suyun varliginda t—m faz doniisimiine ugramasiyla gerceklesir.
Transliisent monolitik zirkonyalar, dogrudan agiz bosluguna acik
olduklarindan diisiik 1s1da bozunma bir endise kaynagidir. Disiik 1sida
bozunma baslangicta, yiizeysel zirkonya taneciklerinde suyun oksijen
bosluklarina doldugu yerlerde olusur. Daha sonra tim yiizeyde
ilerleyerek ylizey pirizliliguni artinr. Zamanla materyalin tiimiine
yayilarak zirkonyanin biikiilme direncini ve kinlma toklugunu
azaltmaktadir.®”

Diger tam seramiklere kiyasla Ustiin mekanik Gzellikleri zirkonyanin
kullammim - artirmistir.® Yapilan in-vitro calismalarda zirkonyanin
biikiilme direncinin ortalama 900-1200 MPa, kirilma toklugunun ise 9-10
MPa. /m oldugu bildirilmistir. Bu degerler, aliimina esasli seramiklerin
iki kat1 ve lityum disilikat esasli seramiklerin 3 katidir.’

Yiiksek mekanik ozelliklerinin yan sira geleneksel dental zirkonya (3Y-
TZP) oldukca opak bir materyaldir. Bu dezavantaji nedeniyle gecmiste
alt yapr materyali olarak kullamlmislardir. Opakliklarini maskelemek
icin  feldspatik  porselenlerle  veneerlenmislerdir.  Bu  tir
restorasyonlardaki en buyiik problem veneer porselende meydana gelen
chipping denilen kohesiv kopma ve kirilmalardir. Bu nedenle seramik
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tabakalama olmadan uretilen ve tek bir materyalden olusan monolitik
zirkonya restorasyonlar tretilmeye baslanmistir.

Monolitik Zirkonyalarin Avantajlar

o Monolitik zirkonyalar yiiksek biyouyumluluga ve tatmin edici
estetik 6zellige sahiptir.

« Dogal mineden daha fazla okliizal asinmaya neden oldugu ancak
diger seramik materyallere gore daha az asinma olusturdugu
gosterilmistir.

« Geleneksel dental zirkonyadan daha yiiksek kirilma direncleri
sayesinde posterior restorasyonlarda kullanilabilmektedir.'"3

o Ust yap1 seramigiyle kaplanmadigindan dis preperasyonu daha
konservatif  yapilabilmektedir. Buna ilaveten, kaplama
seramiginde chipping tarzi kirilmalar gézlenmez.'

* Metal seramik restorasyonlarin marjinal kenarindaki gri goriintu
zirkonya restorasyonlarda goriilmemektedir.*

« Daha az laboratuvar siiresi gerektirmektedir."

Birkac yil oOncesine kadar monolitik zirkoyalarin en biyuk
dezavantajlan, tatmin edici transliisentlik saglayamamalar olmustur.
Bu nedenle optik ozelliklerini iyilestirmek icin kompozisyon, yap1 ve
tretim yontemlerinde degisiklikler yapilarak dogal disle daha uyumlu
estetik monolitik zirkonya seramikler tretilmeye baslanmistir.’

Translisentlik, genellikle kontrast orani (CR) veya transliisensi
parametresi (TP) ile ifade edilir. Kontrast orani, test numunesinin
siyah bir arka plan iizerine yerlestirildigindeki parlakliginin, aym
numunenin beyaz bir arka plan {zerine yerlestirildigindeki
parlakligina oranm olarak tanimlanir. Burada 0 tam transliisent ve 1
tam opaktir. Transliisensi parametresi, uniform kalinliktaki bir
numunenin beyaz ve siyah arka plan uzerinde yansittigi renkler
arasindaki fark olarak tamimlanmaktadir.' TP icin yiiksek degerler
materyalin daha fazla transliisensiye sahip oldugunu temsil eder; eger
materyal tamamen opaksa, bu parametrenin degeri sifirdir.™

Transliisentlige ek olarak, dogal dis minesi opalesans optik dzellikler
sergiler. Opalesans, goriiniir spektrumda daha kisa dalga boylarinda
15tk sacilmasina izin veren ve yansiyan 15tk altinda mavimsi bir
gorunume ve iletilen 151k altinda turuncu/kahverengi bir gorunume
neden olan optik bir olgudur. Zirkonya opal ozelliklere sahip
oldugunda dogal dise yakin bir gériiniim olusmaktadir.'®

Zirkonyanin Transliisentligini Etkileyen Faktorler
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Zirkonyumu Olusturan Kristallerin Tanecik Boyutu

Tam seramik materyallerde transliisentlik; 15181 iletilmesi ve
sacilmasiyla dogrudan iliskilidir. Is181n sagilmasi arttikca materyalin
opakligi artmaktadir.*'” Zirkonyanin translisentligi tanecik boyutunun
artirilmasi veya azaltilmasiyla iyilestirilebilmektedir. Tanecik boyutu
biytildiigiinde 151k, polikristal yapidan gecerken, 1sik ve tanecik
sinirlan arasinda daha az etkilesim olur. Daha az 151k sacilimi meydana
gelir.”® Ancak tanecik boyutunun biytikligi 1 um ve fazlasina ciktigi
durumlarda tetragonalden monoklinik faza doniisim spontane olarak
meydana gelmeye baslar. Bu durum, materyalin mekanik guctlini
azalttigindan tanecik boyutunu artirmak transliisent zirkonya elde
etmede uygun bir yontem degildir."?'

Ote yandan, transliisentligi iyilestirmek icin tanecik boyutunu
kiicliltmek baska bir etkili yontemdir.'® Opak polikristalin seramiklerin
tanecik boyutlarinin sub-mikron veya nano Olcekte olacak kadar
kiclltilmesi sayesinde materyalin translisent ozellik kazandig
bildirilmektedir.* Tanecikler, goriinir 151k dalga boyuna (380-780 nm)
benzer boyuta sahip oldugunda en biiyiik sacilma kaydedilir. Isigin
sacilmasint azaltmak ve bu sayede transliisentligi artirmak icin
zirkonyanin icerisindeki tanecik boyutu gorunur dalga boyundan daha

boyundan daha az olmalidir.* Giinimuzde translisent zirkonya
seramiklerin ortalama tanecik boyutu 0.2 ile 0.8 pm arasindadir.
Yapilan onceki bir calismada estetik dental porselenlerle
karsilastinlabilir bir transliusentlik elde etmek icin, 3Y-TZP'nin tanecik
boyutunun ortalama 1.3 mm kalinlik icin yaklasik 82 nm, 1,5 mm icin
77 nm ve 2 mm icin 70 nm olmasi gerektigi bildirilmistir.?

Zirkonya restorasyonlarin mekanik ozellikleri de buyik olcude tanecik
boyutuyla iliskilidir. Zirkonyanin yiiksek kuvvet ve mekanik dayanimi
tetragonal fazin monoklinik faza transformasyonuna baglidir. Bu
donustimiin mimkiin olmasr icin icerigindeki tanecik boyutunun en az
0.2 pm olmas1 gerekmektedir. Tanecik boyutunun azalmasi kirilma
toklugunun azalmasina neden olmaktadir.??> Yakin zamanli bir
calismada yttria stabilize tetragonal zirkonyanin tanecik boyutunun
0.574 pm'den 0.372 pm'ye dusurulmesinin yaslanma sonrasi olusan t—m
doniisimiini %6.64'ten %2.54'e disuirdugi bildirilmistir.?*

Yttria Miktar ve Kristalin Fazi

Geleneksel zirkonya yaklasik %3 mol yttria (%85-90 tetragonal faz)
icerir ve opaktir. Zirkonya icerisindeki tetragonal polikristalinler cift
kinlma 6zelligi gostererek opakliga neden olur." Zirkonyanin kiibik fazi
ise kristal yap1 boyunca 15181 tiim yonlere esit ileterek izotropik optik
davramis gosterir. Boylece daha biiyiikk miktarda 151k gecirgenligi
saglar.* Guniimiizde yeni nesil CAD-CAM monolitik zirkonya seramik
sistemleri yttria icerigini mol olarak yaklasik %4, %5 ve %6 oranlarina
ylkseltmistir. Bu yapilar iceriginde daha fazla kiibik kristal
icerdiginden yilksek transliisent veya ultra translisent monolitik
zirkonya aduyla piyasaya suriilmustdr. '$2°

2014 yiinda %5 mol Yttria ile stabilize edilmis zirkonya (5Y-TZP)
(Ceramill Zolid Fx) dis hekimliginde uygulanmistir. 5Y-TZP, yaklasik
%50 kiibik faz icermektedir ve oldukca translisenttir.? Ancak 5Y-TZP
icerisindeki tetragonal zirkonya oranin azalmasi nedeniyle mekanik
dayanim 3Y-TZP mekanik dayamminin yarisi kadardir.” Bu nedenle
translisent 5Y-TZP, anterior kron restorasyonlarda kullanilmaktadir.?”
2016’da 3Y-TZP ve 5Y-TZP arasinda ara bir malzeme olarak %4 mol
yttria ile stabilize zirkonya (4Y-TZP) (MY Zirconia NHT) tanmitilmistir.
2017 yiinda ise, yiksek transliisensiye sahip %6 mol yttriya ile stabilize
zirkonya (6Y-TZP) (Nacera Pearl Q3) piyasaya suriilmiistur.?

Yttria oram artirildikca zirkonya icerisindeki kiibik polikristalin miktari
artmaktadir. Bu islem materyalin translisentligini artirirken mekanik
ozelliklerini de etkilemektedir.?? Kibik zirkonya, (600-800 MPa)
tetragonal zirkonyadan (1000-1200 MPa) daha diisiik biikiilme direncine
sahiptir. Bu degisiklik sadece biikiilme direncini 1000'den 600 MPa’a
diistirmekle kalmayarak, ayni zamanda zirkonyaya toklugunu ve
kinlmaya kars1 direncini veren transformasyon sertlesmesini de
ortadan kaldirmaktadir. Bu nedenle yuksek kubik faz iceren
zirkonyalarda gui¢ ve tokluk azalmistir. Daha dusiik mekanik ozellikleri
nedeniyle kullanimlan anterior bolgeyle simrlanmistir.# Buna ragmen
monolitik  translisent  zirkonyalar, veneerlenmis  zirkonya
seramiklerden daha yiiksek biikiilme direncine sahiptir.334 Aym
zamanda bikiilme direncinin lityum disilikattan 2/3 kat daha yiksek
oldugu bildirilmistir.2>3

Yapilan bir calismada %3-6 yttria ile stabilize edilmis zirkonyalarin
biikiilme direnci, sertligi, translisentligi ve diisiik sicaklikta bozunmasi
(LTD) incelenmistir.?* Yttria icerigindeki artisin translisentligi
artirmasimin yam sira poroziteyi de arttigi bildirilmistir.? ilgili
arastirmada, %3, 4, 5 ve 6 mol yttria ile stabilize zirkonya arasindan
5Y-TZP’nin en yiiksek transliisensi degerine sahip oldugu bildirilmistir.
Arastirmacilar, bu sonucun, 6Y-TZP icerigindeki porozite ve uniform
olmayan tanecik boyutu gibi kusurlarin mukavemet ve translisentligi
azaltmasindan dolayi oldugunu agiklamislardir. Vickers mikrosertlik ve
cift eksenli biikiilme direnci ise, 6Y-TZP hari¢c tim numuneler icin
sirastyla ~13.5 GPa ve ~750 MPa olarak bulunmustur.2*

Aliimina Gibi Katki Maddelerinin Miktar

3Y-TZP yapili monolitik restorasyonlar opak 6zellige sahip olduklar icin
kullanimlan, posterior dislerle simrli kalmistir. Bir yandan bu sorunu
cozebilmek ve diger yandan da iyi mekanik 6zelliklerin korunmasi ve
ayn1 zamanda da translisentligi artirmak amaciyla materyal
yapisindaki aliimina konsantrasyonu, agirlikca %0.25’ten %0.05’e
distrilmistir.?

2011 yilinda, agirlikca %0.05 aliimina ve %3 mol yttriya (3Y) ile stabilize
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edilmis yiiksek transliisent zirkonya (Cercon ht, Zenostar ve inCoris TZI)
dis hekimligine tamtilmistir. Alimina oram azaltildiginda daha
translisent bir zirkonya elde edilmistir. Bu materyalin yeterli
transliisentlige ve dayanikliliga sahip olmasi sayesinde monolitik olarak
posterior kronlarda kullamldigi bildirilmistir.7 Onceki bir calismada ise
3Y-TZP’ye % 0.2 mol La;03 ve agirlikca %0.1 Al:O3 eklenmesinin
translisentligi 6nemli 6lciide iyilestirdigi bildirilmistir.3

Restorasyon Kalinligi

Zirkonyanin  translisentligini  etkileyen faktorlerden birisi de
restorasyon kalinligidir. Genel olarak zirkonyanin kalinigi ne kadar
disiikse transliisentligi o kadar artmaktadir.’”-*¥ Monolitik zirkonya
restorasyonlar, minimum kalinlikta bile artan mekanik ozellikleri
nedeniyle geleneksel veneerlenmis zirkonyaya alternatif olarak
kullanilabilirler. Yeni transliusent zirkonyalarin, 0.5-1 mm kalintikta
uygun mekanik ve estetik ozellikleri sergiledigi bildirilmistir.>®

0.5 mm kalinlikta geleneksel ve monolitik zirkonyanin kiyaslandigi bir
calismada, geleneksel zirkonyanin (0.57 - 0.62), monolitik zirkonyadan
(0.77) daha yliksek kontrast oranm (CR) degerleri sergiledigi, dolayisiyla
daha opak oldugu bildirilmistir.*

Dental zirkonyanin translisentligini artirmak icin son yillarda yapilan
tim girisimlere ragmen, kalinigi 0.5 mm'yi gecen zirkonyanin opak
oldugu ve lityum disilikattan daha az transliisent ozellik gosterdigi
yaygin olarak kabul edilmektedir. Yakin zamanli bir calismada, 0.5 mm
kalinliginda zirkonya tabakasinda %50, 1 mm kaliniginda zirkonya
tabakasinda ise %75 oraninda 151k gecirgenliginin azaldig1 tespit
edilmistir.#' Cok katmanli olmayan renksiz 3Y-TZP ve renkli 4Y-TZP’nin
optik oOzellikleri uzerine yapilan bir arastirmada, artan kalinlikla
birlikte TP'nin katlanarak azaldigi, opaklik parametresinin (OP) ise
artan kalinlikla birlikte parabolik olarak arttigi belirtilmistir. ¢

Ayn1 zamanda zirkonya kronlarin okliizal kalinigimin kirilma direnci ile
iliskili oldugu gosterilmistir. Abutment izerine simante monolitik
zirkonya kronlarin okliizal oluklara sahip olanlarinin diiz okliizal yiizeye
sahip olan kronlardan daha disiik kinlma direnci gosterdigi
bildirilmistir.*

Porozite

Porozite, materyalin optik 6zelliklerini etkilemekte, renkte degisiklik
ve varyasyonlara yol agmaktadir. Bu degisiklikler, istenen renkleri elde
etme, renk kontroli, stabilite ve translisentligi elde etmeyi
zorlastirmaktadir. Zirkonyanin translisentligini artirmak icin iceriginde
oksijen parcaciklan ve porozite gibi defektlerin azaltilmasi
gerekmektedir.®® Porézitenin boyutu, ozellikle gorinir 1518in dalga
boyuna (400 ila 700 nm) benzer bir boyutta oldugunda 151k sacilmasinin
ana nedenidir.®

Porozite icerisinde bulunan havanin ve zirkonyanin kirilma indisi farkl
oldugundan  optik yansimalara neden olarak  zirkonyanin
translisentligini azaltmaktadir.®

100 nm kadar kiicuk boyutta ve %0.01°lik dusiik bir oranda bile porozite
varliginin transliisensiligi %50 oranminda azaltabildigi bildirilmistir.* 50
nm’den blyiik poroziteler 6nemli miktarda 1s1k sacilmasina yol acarak
opakliga neden olur. Bu nedenle, transliisent zirkonya seramikler icin
porozite miktarinin son derece disiik (<0,01 hacim) olmasi gerektigi
vurgulanmistir.

Chevalier ve ark.*® materyal yogunlugunun vyaslanma hzim da
etkiledigini bildirmislerdir. Daha diisiik yogunluk, ozellikle acgik
gozeneklerin varliginda, su molekiillerinin materyalin blyiik kismina
kolay erisimini saglamaktadir. Bu da yalmzca yiizeyde degil aym
zamanda i¢ yuzeylerde de (gozenekler ve catlak yiizeyler) yaslanmaya
neden olmaktadir.*

Sinterleme Isis1 ve Siiresi

Monolitik zirkonyanin renk ve translusensi ozelliklerini iyilestirmenin
yollarindan biri de sinterleme sicakligim artirmaktir.“** Hao Chin ve
ark.mn? yaptig1 bir calismada, sinterleme sicakliginin, zirkonyanin
yogunlugu, 151k iletimi ve mikro yapisim1 6nemli dlciide etkiledigini ve
yuksek sinterleme sicakliklarinin kompakt, homojen bir mikro yapida
ve yiiksek yogunluga sahip bir materyal Urettigini gostermistir. Bu
gozeneksiz mikro yap1, 1650°C’de sinterlenmis zirkonyada %37'ye varan
yiksek 151k gecirgenligi sergilemistir.” Bu sonucun, muhtemelen
taneciklerin yiiksek sicakliklarda etkin bir sekilde yogunlastinlmasi ile

porozitelerin ve sonuc olarak 151k saciiminin ortadan kaldirilmasindan
kaynaklandigi rapor edilmistir. ¢4

Jiang ve ark.min®® yaptigi bir calismada zirkonyanmin sinterleme
sicakligi 1400°C’den 1500°C’ye artinldiginda, daha kompakt, daha
yogun ve daha az porozite iceren materyal yapisi olustugu
bildirilmistir.  Monolitik zirkonya seramiklerin 1600°C uzeri
sicakliklarda veya uzun sureli sinterlenmesinden sonra, 1s1k saciiminm
artiran tanecik sinin catlaklan olustugu bildirilmistir. 434

Yapilan baska bir calismada ise taramali elektron mikroskobu
degerlendirmeleri ile elde edilen sonuclarda 1300°C’nin lzerindeki
yliksek sinterleme sicakliklarinda zirkonya tanecik boyutunun arttig
ve en yiiksek sonuclarin 1700°C'de elde edildigi belirtilmistir.“® Ancak
1600°C'yi asan sicakliklarda zirkonya mikro yapisinda poroziteler
olustugu gozlemlenmistir.*

Daha yuksek sinterleme sicakliklarin1 arastiran tum calismalar,
genellikle tanecik boyutuyla iliskili bir artisla, kati hal difuzyonu
yoluyla porozitelerin ortadan kaldirildigini ve dolayisiyla artan
yogunlugun transliisentlikte artisa neden oldugunu bildirmektedir. 44

Tekeli ve Erdogan’', yiiksek sinterleme sicaklig1 ve uzun sinterleme
siresinin tanecik boyutunu ve dolayisiyla mikro gozenek sayisini
artirdigim ve bunun sonucunda mekanik ozelliklerin azaldigim
bildirmislerdir. Sinterleme 1s1s1n1n artirilmasi ve sinterleme suresinin
dusurulmesi  sonucu 151k iletiminin iyileserek kontrast oranim
dislirdiigii ve dolayisiyla zirkonyamin optik ozelliklerini gelistirdigi
bildirilmistir.>"

Ozetle, in vitro calismalarda sinterleme sicakligimin artinlmasi ve
sinterleme siiresinin  kisaltilmas1  zirkonyanin  transliisentligini
iyilestirmis ancak ayn1 zamanda mekanik davranisi lizerinde olumsuz
etkileri olmustur.2 Bu nedenle yiiksek biikiilme direncini korumak icin
optimum sinterleme sicakliginin 1450°C - 1600°C araliginda oldugu
onceki calismalarda bildirilmistir, 5354

Zirkonyanin Renklendirilmesi

Zirkonyanin renklendirilmesi icin farkli yontemler kullanilmaktadir.
Bir teknik, presleme oncesi asindirma bloklarinda Y-TZP tozuna metal
oksitlerin eklenmesi ve ardindan yiksek sicaklikta sinterlenmesine
dayanan onceden renklendirilmis zirkonya kullammini igerir. Diger
teknik, freze edilmis zirkonya restorasyonlarin istenen rengi elde
etmek icin sinterlemeden once kloriir cozeltileri gibi renklendirici
sivilara daldinlmasini icermektedir.*

Zirkonyamin transliisentliginin renklendirme prosediiriinden de
etkilendigi bildirilmistir.” Renklendirilmis zirkonyalarda bulunan
pigmentlerin, 151k absorpsiyonundan sorumlu oldugu ve bu nedenle
renklendirme prosediiriiniin zirkonyanin transliisentligini distrdigu
tespit edilmistir.® 2013 yiinda renklendirici likit kullammimn
zirkonyanin translisentligine etkisiyle ilgili yapilan bir calismada,
renklendirme islemi gérmemis zirkonya numunelerin degisik tonlarda
renklendirme likiti uygulanmis zirkonya numunelerden daha
translisent oldugu bildirilmistir.%®

Bu bilgiler 1s181Inda, herhangi bir renklendirme isleminin dental
zirkonyanin fiziksel ve gorsel yoniini etkileyebilecegi g6z oniinde
bulundurulmalidir. Renklendirici sivinin kismen stabilize edilmis
zirkonya tiirlerinde translisentligi etkilemedigi, tam stabilize
zirkonya tiirlerinde ise transliisentligi azalttigi gosterilmistir.>” Bu
calismada elde edilen sonuclara ek olarak renklendirmenin kismen
stabilize edilmis transliisent zirkonyanin biikiilme direncini diistirdiigi
de tespit edilmistir. Bununla birlikte, tamamen stabilize translisent
zirkonyanin biikiilme direncinin arttig1 gézlenmistir.>’

Zirkonyaya Uygulanan Yiizey islemleri

Zirkonyaya uygulanan yizey islemlerinin materyalin optik ozellikleri
inceleyen onceki bir calismada, polisajlanmis ve polisajlanmamis
monolitik zirkonya seramik yiizeylerinin transliisensi degerleri
arasinda hicbir fark olmadig1 bildirilmistir.%® Ayrica Kim ve ark.
renklendirilmis monolitik zirkonyanin polisajlanmasi ve glazelenmesi
arasinda translisensi verilerinde bir fark olmadigim ancak
glazelemenin opalesanshig1 azalttigimi bildirmislerdir. Yin ve ark.>®
tarafindan yapilan bir calisma sonuclarina gore monolitik zirkonya
kronlarin bikiilme direnci, polisajlanmadan sonra artmakta ve
polisajlama islemi monoklinik faz1 azaltabilmektedir.>
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Nam ve ark.®® monolitik transliisent zirkonyaya uygulanan glaze
isleminin, translisentlik parametre degerini onemli dlciide artirdigim
ve bununla birlikte bu islemin biikiilme direncinde azalmaya yol actigini
bildirmislerdir.

Yapilan giincel bir calismada, glazelenmis ve diisiik 1s1da bozunmaya
maruz kalmamis zirkonya numuneler kuicuk kristal tanecik boyutuna
sahipken glazelenmis ve dusik 1si.da bozunmaya maruz kalmis
numunelerin biiylik tanecik boyutuna sahip oldugu tespit edilmistir.
(60) Arastirmacilar, glazeleme ve dusiik 1si1da bozunma isleminin
ortalama tanecik biyikliguni artirdigini ve materyalin biikiilme
direncini azalttigim bildirmislerdir.°

Simantasyon

Monolitik  zirkonya restorasyonlarin  simantasyonu, geleneksel
simanlarla (cam iyonomerler, fosfat veya polikarboksilat simanlar)
veya rezin simanlarla yapilabilmektedir. Simantasyon tipinin monolitik
zirkonya restorasyonlarin translisentligini etkiledigi ve rezin simanlarin
veya rezinle modifiye edilmis cam iyonomer simanlarin geleneksel cam
iyonomer simanlardan daha yiiksek transliisensi degerleri sundugu
bildirilmistir.6"¢?

Bu restorasyonlarin simantasyonunda, oral sivilarda ¢oziinurliigiiniin
dusuk olmasi ve seramik materyallerin kirilma direncini artirmasindan
dolay1 rezin simanla simantasyon tavsiye edilmektedir.% Cam iyonomer
simanlarin yiksek c¢oziinlrligli ve maksimum dayanima uzun siirede
ulasmalari, kron restorasyonlarda kirga sebep olabileceginden
simantasyonda tercih edilmemektedir.®>%

Malkondu ve ark.®? iki farkli kaliniktaki (0.6 ve 1.0 mm) monolitik
zirkonyanin u¢ farkli simanla (geleneksel cam iyonomer, rezin modifiye
cam iyonomer ve rezin siman) simantasyonu sonrasi renk degisikligini
degerlendiren bir calisma yapmistir. Calisma sonucunda, zirkonya
kalinliginin 1,0 mm'den 0,6 mm'ye diismesiyle transliisentlikte ve
simanin renk uzerindeki etkisinde artis gorulmustir. Simantasyondan
sonra transliisensi degerlerinin diistiigli ve nihai rengin etkilendigi
bildirilmistir. Her iki kalinliktaki zirkonya numunelerin cam iyonomer
ve rezin modifiye cam iyonomer simanla simantasyon sonrasi
renklerinde onemli ancak klinik olarak kabul edilebilir degisiklikler
goriilmiistiir. Ayrica, en fazla renk degisimi rezin simanla simante
edilen numunelerde gorilmiistiir. Bu renk degisiminin 0,6 mm kalinlikta
kabul edilemez oldugu bildirilmistir.®

Diisiik 1sida bozunma

Monolitik zirkonya mateyallerin mikroyapilarindaki degisiklikler optik
ozelliklerini etkilemektedir. Yaslanma veya mekanik stres nedeniyle
monolitik zirkonyanin kristal yapis1 tetragonalden monoklinik yapiya
transforme olmaktadir. Monoklinik ve tetragonal kristaller farkli optik
ozelliklere sahiptir. Monoklinik zirkonya kristalleri diger kristallere
gore 15181 daha fazla sacar. Bu nedenle, yaslanmadan sonra
translisentlik diismektedir.%

Harada ve ark.% yaslandirma isleminden sonra t—m faz doniisimuniin
azaltilmasi, 151k gecirgenliginin gelistirilmesi ve dolayisiyla materyalin
diisik 1sida bozunmasinin azaltilmasi amaciyla, yeni Uretilecek
monolitik zirkonyalarda vyttria iceriginin artinlmasi gerektigini
bildirmislerdir.

Son yillarda, yiiksek oranda kiibik kristal iceren, monolitik yiiksek
transliisent veya cok katmanli zirkonyalar tretilmistir.®> Camposilvan
ve ark.,®® bu malzemelerin standart 3Y-TZP'den daha transliisent
oldugu ve in-vitro hidrotermal bozunmadan etkilenmedigini rapor
etmislerdir.

Bu calismaya paralel olarak, Kou ve ark.®” yapmis olduklari bir
calismada 5Y-TZP yapii 2 farkli ylksek translisent zirkonya
materyaline yaklasik 30-40 yillik klinik kullanima denk gelen yapay
yaslandirma islemi uygulamis ve materyallerin bikilme direnclerini
degerlendirmislerdir. Calisma sonucunda her iki materyalin de
yaslandirma islemine karsi goreceli olarak dayanikli oldugu sonucuna
ulasmislardir.’

Erding ve Biilbiil’in® yaptig1 yakin tarihli bir calismada ise 3 iyeli
monolitik Y-TZP restorasyonlarin c¢igneme simiilasyonu sonrasi
monoklinik faz degisimi incelenmis ve cigneme similasyonunun,
monoklinik faz degisiminde bir artisa neden oldugu, bununla birlikte,
bu artisin klinik olarak anlamli olmadigi sonucuna ulasitmistir.

Baska bir calismada ise, disiik sicaklikta bozunmanin farkli mikro
yapilara sahip geleneksel ve yuksek transliisent zirkonyalarin mekanik
ozellikleri ve t—m faz donusimi Uzerindeki etkileri
degerlendirilmistir.®® Calisma sonucunda daha kiiciik tanecik yapisina
sahip zirkonyanin t—m faz doniisimiine daha yatkin oldugu ancak
daha disiik artik stres varyasyonu gosterdigi ifade edilmistir. Bu
bulguya ilaveten arastirmacilar, daha blyiik tanecik yapisindaki
zirkonyanin daha disiik ylizey alanina sahip oldugunu ve bu nedenle
dusuk sicaklikta bozunma suresi boyunca materyalde olusan artik
streslerin daha belirgin oldugunu bildirmislerdir.®

Pereira ve ark.” zirkonyamin otoklav kullanilarak yaslandirma
islemine maruz birakilmasi sonucu monoklinik faz oraninin %50 ve
daha fazla seviyelere ulasmasi ile materyalin bikilme direncinin
olumsuz etkilendigini bildirmislerdir. Buna ilaveten, literatiirde,
yaslandirma siiresi uzadikca zirkonya seramigin daha opak hale geldigi
ve kontrast oraninin yiikseldigi de gosterilmistir.”

SONUC
Zirkonyanmin transliisentligini iyilestirmek icin farkli yontemler
gelistirilmistir. ~ Zirkonya iceriginde yapilan bu mikroyapisal

degisiklikler zirkonyamin genel optik performansinda gelismelere
neden olurken mekanik ozelliklerini de etkilemektedir. Monolitik
zirkonya restorasyonlari, minimum kalintikta bile artan mekanik
ozellikleri nedeniyle geleneksel zirkonyaya alternatif olarak
kullanilabilmektedir.

Zirkonyaya yilksek translisent ozellik kazandirmak amaciyla
materyalin kiibik faz ve yttria icerigi arttinlmis, aliiminyum icerigi
azaltilmistir. Bu uygulamalar ise materyalde mekanik oOzelliklerin
degismesine neden olmustur. Tim bu nedenlerden dolayi, yeni
gelistirilen  translisensi  ozelligi  ylksek monolitik  zirkonya
materyallerin klinikte secimine karar verirken gerek mekanik gerekse
optik ozellikleri detayli olarak incelenmeli ve restorasyonlar bu
ozellikler dikkate alinarak hazirlanmalidir.
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Guniimiizde dental implantlar dogal dislerin yerine gecebilecek en iyi
secenektir. implant destekli protetik restorasyonlarda pasif uyum tedavinin
basans1 icin en onemli faktordir. Pasif uyumlu implant destekli
restorasyonlar, dogru 6lci teknigi ve uygun 6lcii materyali kullamlarak dogru
6lcii alinmasi, dislerin komsu yapilarla iliskilerinin dogru belirlenmesi ve agiz
ici yapilarin modele dogru aktarilmasi ile saglanabilir. Olciiniin dogrulugu,
olcli materyalinden, kullanilan 6l¢li yonteminden, implantin pozisyonu, agisi
ve derinliginden, kullanilan al¢imin boyutsal stabilitesinden, kullanilan day
sisteminden ve 6lcii kopinglerinin uzunlugundan etkilenir. implant Ustii 6lcii
yontemleri geleneksel ve dijital olarak ikiye ayrilabilir. Bu derlemede implant
Ustl olcl yontemlerinin implant sayisi, 6lcli materyalleri, splint materyali,
koping tasarimi, implant agis1 ve implant-abutment baglanti sekli yonleriyle
karsilastirmali olarak degerlendirilmesi amaglanmistir.

Anahtar Kelimeler: implant istii protezler, Olcii yontemleri, Ol¢ii dogrulugu

ABSTRACT

Nowadays dental implants are recognized as the best option for replacing
missing teeth. Passive fit of the prosthetic structures is the most essential
element for successful treatment in implant supported prostheses. An
implant-supported restoration cannot be passively fitted unless the three-
dimensional position of the implants in the mouth is accurately transferred
to the cast. To do this, the impression must be taken correctly, the
impression technique must be selected correctly, the proper impression
material must be used, and the relationships between the teeth and
surrounding structures must be accurately determined. The impression
material, the impression technique, the position, angle, and depth of the
implant, the dimensional stability of the plaster, the die system, and the
length of the impression copings all have an impact on the accuracy of the
impression. In implant-supported prostheses, there are two methods for
taking impressions: traditional and digital. In this review, the impression
methods used in implant prostheses will be assessed in terms of the number
of implants used, the materials used for the impression and splint, the
coping design, the implant angle, and the type of connection between the
implant and abutment.

Keywords: implant supported prosthesis, impression methods, impression
accuracy

Giiniimiizde dental implantlar dogal dislerin yerine gecebilecek en iyi
secenektir. Geleneksel protezlerde protezin tipine gore disler, kemik ve
yumusak dokular destek saglarlar. implant stii  protetik
restorasyonlarda ise destek implantlardan kaynaklandigi icin kemik
rezorpsiyonu  onlenir.  Hastalarin  ¢igneme etkinligi, protetik
restorasyona adaptasyonu ve tedavi memnuniyeti artar. '

implant destekli protetik restorasyonlarda pasif uyum tedavinin basarisi
icin en 6nemli faktordir.? Pasif uyum; protezin cevre dokularda ve
protez bilesenlerinde statik bir kuvvet olusturmamasi ile saglanir. Pasif
uyumlu implant destekli restorasyonlar, dogru 6lcii teknigi ve uygun 6lcii
materyali kullanilarak dogru olcii alinmasi, dislerin komsu yapilarla
iliskilerinin dogru belirlenmesi ve agiz i¢i yapilarin modele dogru
aktarilmasi ile saglanabilir. 3

Uzun siireli basar1 icin en onemli adimlardan biri olcli prosediiriidiir.
Olcii, olcii materyalinden, kullanilan 6lcii yonteminden, implantin
pozisyonu, acist ve derinliginden, kullanilan al¢inin  boyutsal
stabilitesinden, kullanilan day sisteminden ve o4lcii kopinglerinin
uzunlugundan etkilenir.># Hatali bir 6lcii sonucu implant komponentleri
ve protez arasinda pasif uyum saglanamaz ise, vida gevsemesi, vida
kingi, osseointegrasyon kaybi ve hatta implant kingi gibi hem mekanik
hem de biyolojik komplikasyonlar meydana gelebilir. Vida gevsemesi,
en sik gozlenen mekanik komplikasyonlardan biridir. Siklikla stabilite
eksikligine ve implant veya vida kirilmasina yol acar ve bu da protezin
onarimini veya yeniden yapilmasini gerektirir. Biyolojik komplikasyonlar
ise genellikle yumusak ve sert doku reaksiyonu ile ilgilidir. Buna plak
akiimiilasyonu sebep olur.>®
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Kabul edilebilir pasif uyuma sahip ana modelleri elde edebilmek icin
cesitli 6lcii yontemleri ve materyalleri énerilmistir. implant ustii 6lci
yontemlerini geleneksel ve dijital olarak ikiye ayirabiliriz. Geleneksel
olciiler arasinda en yaygin yontemler kapali kasik (transfer/ indirek),
acik kasik (direk) ve splintli yontem, en cok kullanilan 6l¢ii materyalleri
ise polieter ve polivinil siloksandir.” Geleneksel 6lcii yontemlerinin
otesinde son gelismeler, hem prosediirii kolaylastirmak hem de
geleneksel olcu yontemlerinin hassasiyet sorunlarinin ustesinden
gelmek igin optik cihazlan (intraoral tarayicilar) icerir.?

GELENEKSEL OLCU YONTEMLERI
Kapali Kasik/ indirek/ Transfer Yontemi

indirek yontemde, implanta vidalanan ve firmalara gore farklilik
gosteren olcii kopingleri veya bu kopinglerin iizerine yerlestirilen plastik
parcalar kullamlir.® Fabrikasyon kasik kullanilir. Once kasik agizdan
cikariir daha sonra ol¢ii kopingleri agizdan uzaklastinlir ve uygun
analoguna baglandiktan sonra dlcii icerisine yerlestirilir. '°

Uygulanmasinin direk yonteme nazaran daha kolay olmasi, direk
yontemde 6lcu kopinglerinin gevsetilmesi esnasinda yasanabilecek vida
gevsemesi ihtimalinin indirek yontemde olmamasi ve ol¢u kopingi ile
implant analogunun elde birlestirilebilmesi gibi bir takim avantajlari
vardir. %"

Bu yontemin olas1 dezeavantajlar ise; 6lcl kopinglerinin dlclye yeniden
yerlestirilmesi sirasinda hata meydana gelmesi, fabrikasyon kasik
kullanildigr icin 6lcii materyalinin her yerde esit kalinlikta olamamasi ve
implantlarnn acili yerlestirildigi durumlarda kasik agizdan c¢ikarilirken
6lcii materyalinde deformasyon yaratabilme ihtimalidir.'%2
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Baz1 implant sistemlerinde snap-fit ad1 verilen plastik 6lcii kopingleri
bulunmaktadir. implantlar fazla acili yerlestirildi ise, bu tiir olci
kopingleri alternatif olabilmektedir. Bu yontem, kapali kasik ile elde
edilen bir &lcii yontemidir.” implantlarin birbirine yakin yerlestirildigi
durumlarda snap fit Olcli kopingleri agizdaki vyerlerine net
oturtulamayabilir, hatta oOlcu esnasinda retansiyon kaybi sonucu
olcliniin basarisizligina ve tekrar olcii alinmasina neden olabilir. Bu
olgularda direk 6l¢li yontemi tercih edilebilir.™

Acik Kagik/ Direk / Pick Up Ol¢ii Yontemi

Bu yontemde olcli kopinglerinin disardan goriinmesi icin kasik
lizerinde delikler hazirlamir. Bu deliklerin cap ve genislikleri
onemlidir. Deliklerin fazla genis hazirlanirsa olcuniin dokulara
yapacagi basing azalir."

Bu yontemde oncelikle bir aljinat ile olcii alinir ve bu model lizerine
bir kisisel kasik elde edilir. Kisisel kasik ile alinan dlcuinun sertlestikten
sonra olcu kopinglerinin vidalan gevsetilir ve kasikla birlikte olcu
kopingleri de hasta agzindan uzaklastinlir. implant analoglar 6lcii
icinde bulunan 6lcii kopingleri ile birlestirilir.'

Bu yontemde kisisel kasigin kullamlmasiyla olciiniin her yerde esit
kalinlikta olmasi saglanir. Diger avantajlan ise; acili implantlarda
kasik agizdan cikanlirken 6lciiniin deforme olma ihtimalinin olmamasi
ve 6lcii kopinglerinin 6lcliye tekrar yerlestirilmesi gerekmemesidir. '

Bu yontem hekimler icin daha karmasiktir. Splintleme yapilmadi ise
Olcli kopinginin vidalan gevsetilirken veya implant analogu olci
icerisindeki 6l¢li kopingine baglamrken rotasyon meydana gelebilmesi
bu yontemin dezavantajlarindandir. ©

Abutment Seviyesinde Olcii

implant destekli protetik dis tedavisinde, iki farkli seviyede olcii
alinabilir. lyilesme bashig1 cikarildiktan sonra abutment direk hasta
agzina vyerlestirilir, uyumlanir ve prepare edilir. Bu abutment
tzerinden dis destekli sabit protezlerde oldugu gibi 6lcli alinir. Bu
yontemle 6lcli asamasi basitlestirilmis olur.'

implant Seviyesinde Ol¢ii

Direk veya indirek olci yontemi kullanilabilir. Arastirmacilar, implant
seviyesinde alinan bir kaydin, abutment seviyesinde alinan kayda gore
bazi avantajlarin1 savunmaktadir. Bu avantajlar:

» Gecici restorasyon daha rahat yapilmas1'®
+ Laboratuvarda dogru abutment’in secilmesi'’
« Hastaya 6zel abutment’larin hazirlanabilmesidir.'®

Uc lyeli implant Ustii sabit koprii 6lciisiinde abutment ve implant
seviyesinde iki 6l¢li yontemi arasinda 6lcii dogrulugu acisindan anlamli
bir fark bulunmamis ancak implant sayisi arttigi zaman acisal ve
dogrusal sapmalarda anlamli olabilecek artma meydana gelecegi
gozlenmistir. "

implant Tutuculu (implant ve Doku Destekli) Protezlerin
Fonksiyonel Olciisii

implant tutuculu protezler (overdenture) farkli esneklige sahip iki yapr
tarafindan desteklenir; implantlar ve yumusak dokular. Sonuc olarak
implant ve doku destekli protezlerin olcusiinde implant ve mukoza
arasindaki esneklik farki dikkate alinmalidir. Fonksiyonel olcu
yontemi, mukozayi fonksiyonel bir sekilde ve es zamanli olarak
alveolar dokularla birlikte implant bilesenlerini de kaydeder.?

implant Ustii Geleneksel Ol¢iilerin Dogrulugunu Etkileyen Faktorler
Ol¢ii Materyalleri

Olcii materyalleri birbirleriyle karsilastinldiginda, arastirmalarin
biyiik bir cogunlugunda polieter ve polivinil siloksan arasinda bir fark
bulunmazken?', polivinil siloksamn polietere gére daha dogru olcii
verdigini gosteren arastirmalar da vardir.” Bazi arastirmacilar ise,
bircok durumda polieter ile tutarli sonuglar saglandigim ve boyutsal
stabilitesinin  polivinil siloksana gore daha (Ustiin  oldugunu
savunmustur. 22 Vinil siloksan eter materyali ile polieter ve polivinil
siloksan gibi dogru olcli vermektedir ancak yeterli calisma
bulunmamaktadir. > Ayrica direk yontem ile birlikte paralel olmayan
implantlarda polivinil siloksan materyali, paralel implantlarda ise
polieter materyalinin kullanilmasiyla daha dogru olciilerin elde

ifade edilmektedir.? Buna ilaveten, polieter 6lcii materyali ile elde
edilen dlciilerde daha az rotasyonel yer degistirme meydana geldigi
gorilmustir.?

Splintli ve Splintsiz Yontem

Cok iyeli implantlarda olcli alirken acik olcli kopinglerinin
stabilitelerinin saglamak, olciideki boyutsal degisimleri azaltmak ve
dolayisiyla daha dogru dlgiiler alabilmek icin splintleme yapilmasi
tavsiye edilmektedir.’® Ozellikle direk yontemde olcii kopinglerinin,
olcli agizdan cikartiirken veya implant analoguna baglanirken
rotasyona ugramasi en c¢ok gozlenen problemlerden birisidir.2
Splintleme islemi genellikle transfer kopinglere sarlan bir dis ipi
Uzerine akrilik rezinin uygulanmasi seklindedir. Splintlemenin amac
kopingleri birbirine baglayip bireysel hareketlerini énlemektir. Splint
materyalinin distorsiyonu ve splint materyali ve 6lcu kopingi arasindaki
baglantinin  kopmas1 splintli 6lcii alirken en cok karsilasilan
sorunlardir. Yakin zamandaki literatiirler splintli yontemle implant
olciilerin dogrulugunun arttigim gostermektedir.7 implantlarin sayisi az
ise, implantlar acili degilse ve kisa kopriilerde splintlemeden olcii
alinabilir.?

Splint Materyali ve Yontemi

Splintleme icin en cok kullanilan materyal akrilik rezindir. Akrilik rezin,
otopolimerize akrilik rezin, dual cure ve prefabrike akrilik rezin bar
formlarinda kullanilabilir. Ancak akrilik rezin polimerize olurken
biizilme meydana gelir ve bunun sonucunda 6l¢i kopingleri hareket
edebilir ve olciide hata meydana getirir. Polimerizasyon biiziilmesini
azaltmak amaciyla akrilik rezin bloklar kullanilabilir, bu bloklar 1 giin
once hazirlanir ve 6lcii 6ncesi kopingler ile baglanir. Alinabilecek bir
diger onlem ise splintin implantlarin aralarindan kesilip, agiz icinde
olcli kopingleri yerlestirildikten sonra yeniden baglanmasidir. Akrilik
rezinin farkli yontemlerle splintleme materyali olarak kullanildigi bir
calismada, prefabrike akrilik rezin bar ile splintleme, dis ipi Uzerine
otopolimerize akrilik rezin kullamlip parcalara ayrilan ve ayrilmadan
birakilan gruplara gore daha dogru sonuc vermistir. Arastirmacilar,
splintleme materyali olarak akrilik rezin ve 1sikla polimerize olan
kompozit rezinin dogrulugu karsilastirdiklar calismalarinda, akrilik
rezinle daha dogru olcii elde edildigini tespit etmislerdir.' Akrilik
rezin, ol¢cu al¢is1 ve 1sirma kaydi icin kullanilan polivinil siloksan 6l¢u
materyalinin kullamldig1 baska bir calisma da en dogru 6l¢ii veren splint
materyalinin, 24 saat polimerizasyonuna izin verilen ve kesilip yeniden
birlestirilen akrilik rezin oldugu bulunmustur.?¢ Materyal biiziilmesinin
azaltilmasi pasif uyum icin gereklidir. Bu amacla bazi arastirmacilar
splint materyali olarak metal bar kullanilmasini incelemislerdir. Metal
barlar, kesilerek tekrar baglanan rezin barlar ve splintsiz yontemle

karsilastinldiginda, metal barlarin en iyi sonucu verdigi bulunmustur.
7,27,28

Olcii Kopingi Tasarim

En sik kullanilan koping sekli kare ve acili kopinglerdir. Acili koping
tasarimi indirek yontem ile birlikte, kare koping tasarimi ise direk
yontem ile birlikte kullamlmaktadir. Arastirmalarin cogu direk
yontemde kare kopinglerin daha dogru olcii verdigini ifade etmistir.”
Baska bir calismada daha dogru modeller elde edebilmek icin kare
kopingleri akrilik rezin ile 2 mm uzanti ekleyerek modifiye etmislerdir
ve bu modifiye edilmis kopingler anlamli bir sekilde daha dogru olciiler
vermistir. Calisma, bu koping modifikasyonunun, abutment analoglan
sikistinlirken olas1 yer degistirmeyi onledigini gostermistir.”’ Buna
ilaveten, plastik kopingler ile metal kopingler kiyaslandiginda
istatistiksel olarak anlamli fark bulunmamasina ragmen, plastik
kopingler kullanilarak uretilen modeller, metal kopinglerle elde
edilenlere gore daha az dogruluk gostermistir.3°

implantin Agisi

Paralel olmayan implantlar, kasigin agizdan c¢ikarilmasi esnasinda
uygulanan kuvvet sebebiyle 6lciiye zarar verebilir ve 6l¢ii dogrulugunu
etkileyebilir.> Kullamlan splint yénteminden bagimsiz olarak, acili
implantlar diiz implantlardan daha kotii dogruluk sergilemistir.3!
Ayrica, implantin agisiyla Ol dogrulugu arasinda direk bir iliski
oldugunu, 90° den daha az acilarda, protetik restorasyonda daha fazla
uyumsuzluk gozlendigi belirtilmistir.3?
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Direk/ indirek Olcii Yontemleri

implant destekli protetik restorasyonlarda siklikla kullanilan indirek ve
direk 6lcli yontemlerinin hangisinin daha basarili oldugu konusunda
pek cok arastirma yapilmistir; fakat sonuglar izerinde tam bir fikir
birligi saglanamamistir. Direk yontem daha siklikla birbirine paralel
olmayan implantlarin varliginda ya da bilateral ¢ok sayida implant
uygulamalaninda tercih edilir.*3* indirek yontemin, ozellikle agiz
acikliginda kisithlik olan hastalarda ve bulanti refleksi sebebiyle
kasigin agizdan hizlica ve kolaylikla cikartilabilmesi gereken hallerde
daha fazla tercih edilebilecegi dnerilmektedir.®® Ayrica ayn1 ceneden
iki 6l¢li yontemi birlikte kullanmilarak da 6lcii elde edilebilir.3¢

Arastirmalar, dort veya daha fazla implant varliginda direk yontemin
daha dogru élcii verdigini gostermistir. Uc veya daha az implant
varliginda ise calismalarin yansi direk ve indirek yontem arasinda
benzer sonuclar bulurken, diger yarisi direk yontemin kullanimim
onermistir.”-34

Baska bir calismada, 0, 15 ve 25 derece agili, internal baglantili
implantlarin, splintsiz direk, akrilik rezin splintli direk ve indirek snap
fit 6lcii yontemleriyle olciileri ainmis ve dogruluklar incelenmistir. 25
derecelik implant agilanmasinda en yiiksek dogruluk splintli direk
yontemle, daha sonra splintsiz direk yontemle ve en kotu sonug ise
snap fit yontemiyle elde edilmistir. 15 ve 0 derecelik acilanmalarda,
splintli ve splintsiz direk yontem arasinda anlamli bir fark bulunmamus;
fakat en kotii dogruluk derecesini snap fit 6l¢li yontemi gostermistir.>”

Paralel yerlestirilmis dort implantin bulundugu baska bir calismada
snap fit ve splintli direk yontem arasinda bir fark bulunmamis; bu iki
yontem de, splintsiz direk yontemden daha basarnli sonuclar
vermislerdir.® Baska bir calismada, 6 implant iceren bir tam ark
maksillada direk yontem, snap fit yontemi ve plastik keplerin
splintlendigi snap fit yonteminin dogruluklar incelenmis ve snap fit ile
direk yontem arasinda fark bulunmazken plastik keplerin splintlendigi
snap fit yonteminin dogrulugu digerlerinden anlamli derecede daha az
bulunmustur.® Buna ilaveten, bazi klinik olgularda 6zellikle coklu
implant uygulamalan ve derin diseti seviyelerinin bulundugu
durumlarda snap fit olcii kopinglerinin stabilite sorunu olabilecegi
nedeni ile direk yontem ile 6lcii alinmasi tercih edilebilir.3¢

implant/ Abutment Baglant1 Sekli

implant/abutment baglant1 sekilleri basitce eksternal ve internal
olarak simflandinlir. internal baglantili implantlarda, implantlar
paralel olmadiginda kisa koping baglantisi daha dogru sonuclar
vermektedir.?> Eksternal baglantii implantlarda, olgli yéntemi ve
implant paralelligi olcli dogrulugunu etkilemez; fakat internal
baglantili implantlarda olc¢iiniin dogrulugu paralellikten 6nemli bir
sekilde etkilenir.”® internal baglantili implantlarda, daha retantif
koping tasarimi daha fazla vertikal distorsiyon ile sonuclamir.*! internal
baglant, internal konik ve internal altigen baglanti olmak iizere ikiye
ayrlir ve internal konik baglantilarda sikistirma islemi sirasinda belirli
bir miktar aksiyal yer degistirme kacimlmazdir. internal konik
baglantilara daha retantif koping, internal altigen baglantilara daha
az retantif koping uygulansa da, konik baglantinin altigen baglantiya
gore vertikal yer degistirme ihtimali daha fazladir.*?

iMPLANT USTU PROTEZLERDE DiJiTAL OLCULER

Bu yiizyilda, dis hekimliginde en 6nemli gelismelerden biri, dijital
teknolojinin dental tedavilere dahil edilmesidir. Agiz ici optik
tarayicilar  ile  yapilan  dijital  Olciler, dis  hekimliginin
kolaylastirilmasinda onemli bir rol oynamis ve protetik tedavinin is
akisim 6nemli Glciide degistirmistir.** Dis hekimliginde intraoral ve
ekstraoral olarak iki ana gruba ayrilan Uc¢ boyutlu tarayicilar
kullanilmaktadir. Dijital sistemlerin geleneksel 6lcii yontemlerine gore
baz1 avantajlar1 vardir. Dijital taramalar hasta konforunu arttirir,
zamandan tasarruf saglar, dijital ortamda uzun siire saklanabilir ve
internet araciigiyla veri iletimi saglanabilir. “ Ayrica 6lcii maddesi ve
olcli kasig1 gibi giderleri de onler. Bunlara ek olarak, oglirme refleksi
olan hastalarda daha konforlu &lcii alinmasim saglar. Olciilerin
dezenfeksiyon sorunu yoktur. Olciiniin basarisiz olan lokal bélgeleri
yeniden taranarak olcii prosedurii kolaylastirilmis olur.* Ancak dissiz
kretlerin dijital Olglisi anatomik referans noktalarimin eksikligi
sebebiyle zor olmaktadir.* Bu sebeple dijital sistemlerin halen
gelistirilmesi gerekmektedir.®

Bir 6lciiniin kalitesi o sistemin dogruluguna baghidir. Dijital tarayicilarin
dogrulugunu etkileyen bircok faktor vardir. Bu faktorler arasinda oral
sivilar, anatomik yapilar, taranan yiizeyin parlakligi ve 151k gecirgenligi,
taranan bolgenin konumu ve taramayr yapan hekimin deneyimi
sayilabilir.#* Bunlara ek olarak, tarayicimin teknolojisi, kalibrasyonu,
tarama protokolii, taranacak alanin uzunlugu ve anatomik isaret
noktalarinin olup olmamasi gibi faktérler dijital olci dogrulugunu
etkiler. implantin acis1, derinligi ve implantlar arasi mesafe de dijital
6lciiniin dogrulugu acisindan 6nemli faktorlerdir.*

Yizeyin yapist 1s1imin kirilmasina ve yanlis olarak yansimasina neden
olmaktadir. Bu sorunu ortadan kaldirmak icin bazi tarayicilarda toz ve
sprey kullanimi onerilmektedir. Ancak yeni nesil kameralar bu
gereksinimleri ortadan kaldirmistir.*

Dijital Olgiilerde Olcii Dogrulugunu Etkileyen Degiskenler
implantlar arasi mesafe

implantlar arast mesafenin dijital 6lciilerin dogrulugu iizerindeki
etkisini inceleyen calismalar, tutarli bir sekilde, daha kisa implantlar
arasi mesafenin daha dogru bir 6lcii sagladigini ileri siirmektedir. Bircok
agiz ici tarayicinin hassasligi da artan implantlar arasi mesafeden dolay1
her zaman bozulma géstermemektedir.“®

implantlarin agis1 ve derinligi

implant acisinin ve derinliginin agiz ici tarayicilarla dijital &lciiniin
dogrulugu lizerinde negatif etkisinin olmadigin1 ve acili implantlarin
varliginda yiiksek dogruluk gosterdigini ifade eden calismalar vardir.
implant derinligi dikkate alinmalidir; ciinkii tarama gdvdesinin
goriiniirligliyle dogrudan iliskilidir ve bu da dogrulugu etkilemektedir.
Tarama govdesi tamamen goruniir oldugunda, implant konumunun
belirlenmesi hatalara daha az egilimlidir. implant ne kadar derine
yerlestirilirse tarama govdesi o kadar uzun olmalidir.® Uzun tarama
govdeleri dijital 6lciilerin dogrulugunu arttirmaktadir.*® Gomez-Polo ve
arkadaslarinin calismasinda hem tarama govdesinin goriinen uzunlugu
hem de implantin agisinin dijital 6lciilerde dogrusal ve agisal sapmalari
etkiledigi gosterilmistir. implantin acis1, tarama gévdesinin gériinen
uzunlugundan daha 6nemli bir faktordiir. implantlar paralel oldugu
zaman farkli uzunluklardaki tarama govdeleri arasindaki sapma
oranlarinda anlamli derecede farkliik olmazken, implantlarnin acili
oldugu durumda kisa tarama gévdesi anlamli sekilde daha fazla dogrusal
ve acisal sapmaya sebep olup, olcli dogrulugunu olumsuz ydnde
etkilemistir.4

Tarama araligimin etkileri

Bazi calismalar tarama araligina bakmaksizin tutarli dijital olci
dogrulugu bildirse de, calismalarin cogunlugu tarama aralig
genisledikce dijital 6l¢li dogrulugunda kademeli bir bozulma oldugunu
bildirmektedir.5' Tam ark taramalarinda sapma miktarlarn arkin boyu
ile artmaktadir. Genel olarak in vitro calismalara bakildiginda
geleneksel yonteme gore tam ark taramalar daha basarsizdir.® Dissiz
boslugun genislemesi implant dis hekimliginde dijital is akisi kullanirken
en buyik engellerden biridir. Disler gibi anatomik referans noktalarinin
olmayisi elde edilen ilk gorintiiyle sonrakilerin cakismasina yol acar.>
Fakat dort ve bes implant iceren tam dissiz modellerde, geleneksel ve
dijital olcllerin kiyaslandigi ve dijital olciilerle daha dogru olciilerin
elde edildigini ifade eden calismalar da vardir.>*%

implantlarin baglant: tipi

Dijital olgiilerin dogrulugu baglant1 tipinden (internal/eksternal) ve
implantin acisindan etkilenmezken, geleneksel olciiler bu faktorlerden
onemli 6lciide etkilenmistir.

Hekim deneyimi

Hekim deneyimi dijital Olgiilerin dogrulugunu o6nemli sekilde
etkilemektedir.56 Bunun yani sira; tarama teknigi ve sirasi da dogrulugu
etkileyen faktorler olarak distiniilmelidir.>” Operatorle ilgili faktorler,
klinisyenin becerisi ve agiz ici tarayicilanin tarama dogrulugunu
etkileyebilecek kararlardir. Temel olarak operatorle ilgili dort degisken
vardir: Bunlar; ortamin aydinlatma kosullari, tarama modeli, implant
tarama govdesinin tasarimi ve kullamlan tarama teknigidir.®® Ortam
aydinlatma kosullan test edilen tarayicinin dogrulugunu etkiler ve en
uygun aydinlatma kosulu kullanilan tarayiciya gore degisiklik gosterir. 58
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Tarama govdesi materyali ve tasarimi

Dijital bir 6lci ile dogru implant pozisyonunu yakalamak icin agiz ici
tarama govdesi adi verilen 0zel bir transfer kopingi kullanmak gerekir.
Genel olarak agiz ici tarama govdeleri lic kissimdan olusur; tarama
bolgesi, govde ve taban. Taban ve implant arasinda son derece acili bir
baglant1 veya materyal uyumsuzlugu olmasi, yerine sikistinldiginda
tarama govdesinin yer degistirmesini etkileyebilir.>® Tarama bélgesine
asimetrik sekil eklenerek, bilgisayar destekli tasarim (CAD) yazilim
tarafindan ylizey tanima daha basit hale gelir. Genellikle mat, puriizsiiz
ve opak yuzeylerin olcilerinin alinmasi, parlak, puruzli ve translusent
olanlardan daha kolaydir.”® Ayrica, tarama govdesi materyali de
dijital olcii dogrulugunu etkilemektedir. Polietereterketon (PEEK)
materyali, titanyum ve PEEK+titanyum materyallerinden daha iyi
sonuclar vermistir.®' PEEK, iyi fiziksel ve mekanik &zellikler,
biyouyumluluk ve kimyasal stabilite saglar.®® Diger materyallere gore
daha kolay taranabilmesi ve vyiizeyinin agiz ici taramada zorluk
yaratacak yansimalara neden olmamasi sebebiyle tarama govdelerinde
siklikla tercih edilir. Bununla birlikte polimer malzemeler tekrarlanan
sterilizasyon ve sikma kuvvetleri sonucunda bozulabilir ve asinabilirler.
PEEK materyalinin tek sefer kullanilmasinin onerilmesinin sebebi
budur.®® Simirli sayida calisma, tarama govdelerinin sikma torkunun
dikey eksen konumu ve agiz ici dijital implant taramalarinin dogrulugu
uzerindeki etkisini incelemis ve tek parca PEEK tarama govdesi
tasariminin, metal tarama govdelerine gore daha fazla yer degistirme
gosterdigi bulunmustur.® Ek olarak, sterilizasyon prosedirleri de
tarama govdesinin pozisyonunu ve dogrulugu etkileyebilir. Tarama
govdesinin  vidalanmas1 esnasinda ve sterilizasyon prosedurleri
sebebiyle yer degistirmesini azaltmak icin metalik tarama govdeleri
kullanilmas1  onerilir.® Ayrica tarama govdesinin  tekrarlayan
kullamimlan arttikca distorsiyon miktar1 da artar. Bu konu acili
implantlarda daha 6nemlidir.®

Eksik dis sayis1

Ag1z ici tarayicilanin hassasiyeti eksik dislerin sayisina gore onemli
farklilik gostermektedir.> Agiz ici tarayicilar ile kismi dissiz modelden
elde edilen dogruluk degerleri, tam dissiz modelden elde edilen
degerlerden onemli dlclide daha iyidir.®? Tarama govdeleri ile dissiz bir
arkin dijital olcusinu almaktaki en buyik zorluk tarama govdeleri
arasinda anatomik referans noktalarinin olmayisindan kaynaklanir.
Ortak referans noktalar sinirli oldugunda, goriintiiler diizgiin bir
sekilde cakistirilamayabilir veya taramanin bazi kisimlan gereksiz
veriler olarak yanlis yorumlanabilir.®® Bu yiizden dissiz kretin
morfolojisini degistirerek tarama govdeleri arasindaki referans
noktalarini arttirmak icin yeni teknikler kullanilmaya baslanmistir.63-¢8
Ornegin, Pozzi ve arkadaslanmin modiiler zincir parcalari, ézellikle en
kritik posterior implant konumlarindaki dogrusal ve acisal sapmalan
azaltarak genel dogrulugu onemli olclide arttirmistir.®® Kernen ve
arkadaslarinin  yardimc1  tarama parcasi, 6lgiinin  dogrulugunu
arttirdigim gostermis ve diizensiz morfolojiye sahip ve bej renkli
yardimar splintlerin en yiiksek dogrulukla sonuclandigim bulmustur.’
H.K. Wu ve arkadaslan ise tarama govdelerine baglanan prefabrik
yardimcr araclarla aldiklan dijital olculerde yardimci araglarin hem
posterior hem anterior bolgede kullanildiginda olcli dogrulugunu
onemli olclide arttirdigim ve ozellikle posterior bolgede bu yardimci
araclan kullanmanin anterior bolgeye gore daha etkili olabilecegini
belirtmistir.%®

Tarama teknigi

Bircok arastirmaci tarama tekniginin agiz ici tarayicilarin performansim
ve dogrulugunu etkiledigi sonucuna varmistir. Ark boyunca mesafe ve
acisal sapmalar arttigindan, kismi restorasyonlarda restorasyonun
gerekli oldugu ark bélgesinden taramaya baslamak tavsiye edilir.®®
Calismalar tarama yontemi degistiginde alinan dijital Olciiniin
dogrulugunun degistigini gostermektedir.®® Fakat tam ark dijital
implant Olcllerinde en uygun tarama yontemi hala belirsizligini
korumaktadir.®

Gomez-Polo ve arkadaslarimin yaptigi calismada, 6 adet implant
yerlestirilmis tam dissiz cenelerde zig zag tarama yontemi tim tarama
yontemleri arasinda en kotii dogruluk ve hassasiyet degerlerine sebep
olmustur.® Cevresel, okluzal-bukkal-lingual, bukkal-lingual-okluzal ve
lingual-bukkal-okluzal tarama yontemleriyle en iyi dogruluk ve
hassasiyet degerlerine ulasilmistir. Ayrica cevresel tarama yontemi ile
en az tarama zamani elde edilmistir.®

SONUC

1. implantlanin birbirine paralel oldugu durumlarda veya implant
sayisinin dortten az oldugu durumlarda hem direk hem indirek
olcii yontemleri uygulanabilir.

2. Cok sayida implant uygulamalarinda ve acilanma sorunu olan

vakalarda direk yontemin kullanilmasi tercih edilmelidir.

Direk 6lcli yonteminde splintleme ile daha iyi sonuclar elde edilir.

4. Kullamlan yontemden bagimsiz olarak polieter ol¢li materyali ile
daha dogru sonuclar elde edilir ve bunu polivinil siloksan takip
eder.

5. Geleneksel implant Ustii Olciiler arasinda en basarili sonuc
polieter olcli materyali ile birlikte splintleme yapilmis, kare
kopinglerin kullanildig1 direk yontemdir.

6. Iimplant dis hekimliginde, dijital tarayicilarnn kisitlamalan
olmakla birlikte dogru olci verdigi ileri siriilmektedir. Kisa
mesafeli olgularda geleneksel yontemler kadar basarli olsa da
yumusak dokularin kaydi zor oldugundan, dijital kayitlarla
hareketli protez yapimi daha giictiir.
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