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Kurucu Karadeniz & Ark.

Effect of Different Whitening Toothpaste on Surface Roughness and Discoloration of Universal

Composite Resins

Universal Kompozit Rezinlerin Yiizey Piiriizliiliigii ve Renk Degisikligi Uzerinde Farkli Beyazlatict Dis

Macunlarinin Etkisi

OZET

Amag: Calismamizin amact, farkli dis macunlart ile
fir¢alandiktan sonra kahve ile renklendirilmis iki farkh
universal rezin kompozitin yiizey piirtizliliigii ve renk
stabilitesini degerlendirmektir.

Gereg ve Yontem: Iki farkly rezin kompozitten (Zenchroma
ve Neo Spectra ST) toplam 120 ornek (n=10) hazirlanmigtir:
Renk degerleri (CIELAB) baslangicta, 6 giinliik simiile edilmis
kahve daldirmasindan sonra ve dis fir¢calamadan sonra
spektrofotometre ile olgiilmiistiiv. Baslangig piiriizliiliik (Ra0)
ol¢timleri bir profilometre ile yapildiktan sonra, drnekler dig
fircalama simiilasyonuna tabi tutulmus ve son degerler (Ral)
kaydedilmistir. Farkli kompozitlerin ve dis macunlarimin renk
ve piiriizliiliik degiskenleri iizerindeki etkileri Iki Yonlii ANOVA
yontemi ile analiz edilmistir. Istatistiklerin anlamhilik diizeyi
p<0.01 olarak kabul edilmistir.

Bulgular: Orneklerin kahveye batirildiktan sonra ortalama
AE001 degerleri karsilagtirildiginda, Zenchroma daha fazla
renk degisimi gosterdigi ortaya ¢ikmistir. Hem Zenchroma
hem de Neo Spectra ST yiizey piiriizliiliigiindeki en yiiksek artig
Opalescence Whitening dis macunu/OW dis macunu grubunda,
en az artiy ise distile su grubunda gézlenmistir.

Sonug¢: Kahve lekelenmesinde, en az renk degisikligi ¢ok
renkli nano-hibrit kompozit reginede, en fazla renk degisikligi
ise tek renkli mikro-hibrit kompozit reginede gozlenmistir.
Test edilen komporzit regine orneklerine gore, en dnemli renk
degisikligi, silika iceren OW dis macunu kullanildiktan sonra
meydana gelirken, en az renk degisikligi beyazlatict olmayan
bir dis macunu Colgate Total 12/CT kullamildiktan sonra
gozlenmistir. Yiizey piiriizliiliigii calismada kullanilan bes farkl
dis macunu grubunda artmis olup, en yiiksek artts OW dig
macunu grubunda gozlenmigtir.

Anahtar Kelimeler: Yiizey Pririizliigii, Renk Stabilitesi,

Rezin Kompozit Beyazlatici, Dis Macunu

ABSTRACT

Aim: The aim of our study is to evaluate the surface
roughness and color stability of two different universal resin
composites colored with coffee after brushing with different
toothpastes.

Materials and Methods: A total of 120 samples (n=10) were
prepared from 2 different resin composites (Zenchroma, and
Neo Spectra ST). Color values(CIELAB) were measured with a
spectrophotometer at baseline, after 6 days of simulated coffee
immersion and after tooth brushing. After initial roughness
(Ra0) measurements were performed with a profilometer, the
samples were subjected to toothbrushing simulation, and final
values (Ral) were recorded. The effects of different materials
and toothpastes on color and roughness variables were
analyzed by the Two-Way ANOVA method. The significance
level of the statistics was p<0.01.

Results: The average AE001 values of materials after
soaking in coffee were compared, revealing that Zenchroma
material exhibited more discoloration. The highest increase
in surface roughness in both Zenchroma and Neo Spectra ST
materials was in the Opalesencence Whitening toothpaste/ OW
toothpaste group, while the least increase was in the distilled
water group.

Conclusion: In coffee staining, the least color change was
observed in multishahe nano-hybrid composite resin, while
the greatest color change was observed in single shade micro-
hybrid composite resin. The most significant color change,
based on the tested composite resin samples, occurred after
using silica-containing OW toothpaste, while the smallest color
change was observed after using a non-whitening toothpaste
Colgate Total 12/CT. Surface roughness increased in all five
different toothpaste groups used in the study, with the highest
increase observed in the OW toothpaste group.

Keywords: Surface Roughness, Color Stability, Resin
Composite, Whitening Toothpaste
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Roughness and Color Interaction of Toothpastes

Introduction

As the interest in aesthetics has increased, patients’
demand for longer-lasting aesthetic restorations has also
risen.! Therefore, composite resins compatible with tooth
color have gained popularity among dental practitioners.
Nowadays, the use of highly aesthetic supra-nano,
submicron hybrid, nanohybrid, nanoceramic, and
micro-hybrid composites has become widespread in the
treatment of anterior and posterior teeth.>* Currently,
universal resin composites are widely used thanks to their
ability to be used in both anterior and posterior group
teeth, to meet aesthetic and functional expectations, and
to provide convenience to clinicians in color selection.
Recently, companies have added improved color
properties to universal resin composites and claimed that
sufficient aesthetic results will be obtained in every tooth
with fewer color options, and even single color options
in some products. The color stability of the composite
resin used for a successful aesthetic restoration is very
important. Many internal and external factors affect
coloration such as insufficient polymerization, water
absorption, chemical reaction, dietary habits, oral
hygiene, and surface smoothness of the restoration.*”
Surface roughness has an important role in the aesthetic
success of composite resins as well as color stability.
A rough restoration surface can lead to discoloration,
abrasion, plaque accumulation, loss of gloss, and gingival
irritation.®

As the demand for white teeth has increased, and
aesthetics have come to the forefront, the importance
of whitening toothpaste has also grown. In recent
years, kinds of toothpaste have been divided into two
categories: therapeutic toothpaste that reduces plaque,
tartar, caries, and dentin sensitivity, and cosmetic
toothpaste that whitens teeth by removing stains on the
teeth.”'® Whitening toothpaste works by enhancing the
cleaning effectiveness of the paste, or by whitening the
teeth. To this end, they may contain hydrogen peroxide
(HP) and carbamide peroxide (KP), sodium bicarbonate,
silica, or aluminum oxide."” The vast majority of
whitening toothpastes lighten the color of the teeth by
eliminating stains, rather than whitening the teeth.!
Apart from abrasives, titanium dioxide particles in the
paste also create the illusion that the tooth looks whiter

by filling the pores on the tooth surface.!!> The degree
of abrasiveness of the toothpaste depends on the structure
of the abrasive particles as well as the shape and size
of the particles.!®!"* Studies have also demonstrated
that chemically different abrasives, such as hydrated
silica and calcium carbonate, have different cleaning
and abrasion values.'®'* In the literature, it has been
reported that abrasive particles contained in whitening
toothpastes may cause roughening of the composite resin
material surface.”” It has also been reported that increased
surface roughness may have negative effects on the color
of the composite material, leading to the deterioration
of its aesthetic properties.'® During the brushing of
composite resins, the soft polymer matrix of the resin is
eroded, leaving the inorganic structure behind.!” There
are several clinical and laboratory studies in the literature
examining the effect of whitening toothpastes on the
surface roughness and discoloration of composite resins.
However, the recent development of new materials and
new agents has limited the available information on
this subject.!*!® The aim of our study is to evaluate the
surface and color stability of two different universal
resin composites colored with coffee, after brushing
with different toothpastes. The null hypothesis of our
study is that four different whitening toothpastes and a
non-whitening toothpaste will not make any difference
in terms of roughness and color changes on the universal

composite groups tested.

Material and Method

In this in vitro study 4 different whitening toothpastes
(Opalescence Whitening, p Colgate Optic White,
Curaprox White is Black, Colgate Total 12 and Foramen
Whitening) and two different universal composite
resins (Zenchroma and Neo Spectra ST) were used.
The toothpastes used in the study, their ingredients,
abbreviations (Opalescence Whitening-OW, p Colgate
Optic  White-COW, Curaprox White is Black-CW,
Colgate Total 12-CT and Foramen Whitening-FW) and
the RDA (Relative Dentin Abrasivity) and Ph values of
the pastes are indicated in Table 1. The lot numbers, brand
names, manufacturers, shades, types, composite structure
(filler composition/size, monomers), and filler w/V%
loadings of the composite resins are shown in Table II.

A total of 120 disk-shaped samples, 60 of each

e-ISSN: 2822-4310, Cilt 3, Sayi 3, Eyliil - Aralik 2024 - Volume 3, Number 3, September - December 2024



Kurucu Karadeniz & Ark.

Table 1. Toothpastes used in the experiment and their RDA and pH values

Toothpastes/ Manufacturer Ingreditions RDA pH Code
Opalescence Whitening Toothpaste Glycerin, distilled water, silica, sorbitol, xylitol, 90 7 ow
(Ultradent Products, Inc. Utah, poloxamer sodium lauryl sulfate, carbomer,

ABD) sodium benzoate, sodium fluoride, sodium hydroxide

sucralose, xanthine gum

Colgate Optic White (Colgate- Sodium monofluorophosphate, glycerin, calcium 100 5,6 COW
Palmolive Company, Istanbul, pyrophosphate, propylene glycol, peg/ppg-116/66
Turkey) copolymer, peg-12, pvp, tetrasodium pyrophosphate,

sodium lauryl sulfate, silica, aroma, sodium
saccharine, phosphoric acid, hydrogen peroxide, bht,

limonene
Curaprox White is Black Activated carbon, water, sorbitol, hydrated silica, glycerin, 50 6,1 CW
(Curaden, ABD) carbon black, bentonite, aroma, decyl-glucoside,

sodium monofluorophosphate, cocamidopropyl betaine,
tocopherol, mica, xanthan gum,

hydroxyapatite(nano), tiatnium dioxide,
microcrystalline cellulose, maltodextrin, potassium
acesulfame, sodium benzoate, potassium chloride,
potassium sorbate, menthyl lactate, methyl diisopropyl

propionamide,
Colgate Total 12 (Colgate- Glycerin, Aqua, Hydrated Silica, Sodium Lauryl Sulphate, 70 7,03 CT
Palmolive Company, [stanbul, Arginine,
Turkey) Aroma, Zinc Oxide, Cellulose Gum, C 77891, Poloxamer

407,

Tetrasodium Pyrophosphate, Zinc Citrate, Benzyl Alcohol,

Xanthan

Gum, Cocamidopropyl Betaine, NaF(1450ppm), Sodium

Acid,

Phosphoric , Sucralose
Foramen Whitening (Kibar Dental, Aqua,Hydrated silica, Sorbitol, Glycerin, Sodium Lauryl * * FW
Turkey) Sulfate, Xanthan Gum, Aroma, Titanium Dioxide,

Potassium Sorbate, Sodium Fluoride, Sodium Benzoate,
Sodium Saccharin, Maltodextrin, Citric Acid, PVM/
MA, Copolymer, Papain, Ammonium Sulfate, Sodium
Phosphate, Limonene

Distilled water 6,3 DW

Table II. Properties of composite resin materials used in the study

Material Manufacturer Lot Number  Type Monomer Filler Filler ~Code
Composition/Size w/V%
Zenchroma  President 2023001245  Microhybrid UDMA Glass powder, silicon
Dental, Bis-GMA dioxide inorganic filler 75/53 7C
Germany TEMDMA /(0.005-3.0 pm)
Neo Spectra  Dentsply, 2110000874 Nanohybrid  Bis Spherical,
STHV North (4-methyl-phenyl) pre-polymerized
A2 Carolina, iodonium SphereTECfillers,
USA hexafluorophosphate  Methacrilate-
modified 79/61 NS

polysiloxane barium
glass, and ytterbium
fltioride/

(3 pm-7 pm)

400
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Roughness and Color Interaction of Toothpastes

composite material, were prepared. Using the Minitab
16.0 program, it was calculated that, based on surface
roughness comparison data from similar studies, with a
Type I error rate of 5% and a study power of 80%, the
expected standard deviation was 0.8, and the difference
between the largest and smallest means was assumed to
be 1.93. Consequently, the minimum number of samples
required per group was calculated to be 8. Considering
potential data loss, the sample size was increased by 20%,
resulting in 10 samples per group. The sample diameter
was set to 8 mm, which is smaller than the diameter of
the light device used for equal polymerization of each
region, and the thickness was set to 2 mm according to
the instructions of the manufacturer. Transparent tape
(Universal Strips, Extra Dental, Istanbul, Turkey) was
positioned under these molds before the composite resins
were inserted. The composite resins were positioned in
the slots in the molds, the transparent tape was overlaid
and the overflowing composite material was then
removed by applying finger pressure with a 1 mm thick
thin glass coverslip. The tip of the Woodpecker LED-E
(Woodpecker Medical Instrument Co., Guilin, China)
LED light device with a light power of 1200 mW/cm?
and a wavelength of 450-470 nm was placed on the
glass coverslip perpendicular to each sample and the
composite resins were polymerized for 20 seconds in
accordance with the instructions of the manufacturer. The
power of the light device was checked with a radiometer
(Hilux, Benlioglu Dental Inc, Ankara, Turkey) before the
polymerization of each specimen. All samples were then
placed in an oven at 37°C in distilled water for 24 hours.
In  accordance  with  the  manufacturer’s
recommendations, Minitech 233 polishing machine
(Presi, Grenoble, France) was used for polishing while
submerged in running water (170 rev/min, 15s). 120
samples were prepared with two different composites
(n = 60). Each composite group (Zenchroma and Neo
Spectra ST) was distributed into 6 different subgroups.
(n=10)
Group 1: Opalescence Whitening Toothpaste Group (OW)
Group 2: Colgate Optic White Toothpaste Group (COW)
Group 3: Curaprox White is Black Toothpaste Group (CW)
Group 4: Colgate Total 12 Toothpaste Group (CT)
Group 5: Foramen Whitening Toothpaste Group (FW)

Group 6: Distilled Water Group (DW)

Initial surface roughness measurements of the
samples were performed with a Perthometer M2 device
(Mahr, Germany). The device was calibrated before the
measurements. The samples were placed on the table
perpendicular to the reader end of the device. Surface
roughness measurements were performed by applying
the device 3 times to different areas of the sample with
a 0.25 mm “cut-off” value and a 5.5 mm tracking path.
For each sample, these 3 measurements were averaged to
obtain the ‘average roughness value’ expressed as ‘Ra’.

After the surface roughness measurements, initial
color measurements of the samples were made.
A spectrophotometer (SpectroShade, MHT Optic
Research, Niederhasli, Switzerland) was used for color
measurement. Initial color measurements were made and
cach sample was numbered. Then coffee solution was
prepared for coloring the samples.

The coffee solution was made by mixing 300 ml
of heated distilled water with 3.6 g of coffee (Nescafe
Classic, Nestle, India). After being let to wait for ten
minutes, the solution was run through filter paper.”
The samples were then placed in the molds prepared
according to the sample numbers without changing their
order and the coffee solutions were added to them. These
molds were then kept in an oven (EN025, Niive, Turkey)
at 37°C for 24 hours. The samples were removed from
the oven, washed with distilled water, and dried with
blotting paper.

Then, the second color measurements of the samples
were recorded as average L *, a *, and b * values in
accordance with the CIELAB color system by repeating
cach measurement three times using the SpectroShade
device. The device was calibrated every 10 samples
during the measurements. The calibration of the device
was done by measuring the white and green colored plates
in the device set in accordance with the manufacturer’s
instructions. To ensure standardization during the color
measurements of the samples, the measurements were
adjusted so that the entire surface of the samples was
measured.

The colored samples were subjected to a brushing
cycle to evaluate the effectiveness of the whitening

toothpastes. To mimic the daily routine toothbrushing
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procedure, the samples were brushed twice a day for
2 min in continuous mode using an electric toothbrush
(Braun, Oral B Smart 4) and Oral-B Cross Action
brush head. Toothpastes were mixed 1:1 by weight with
artificial saliva to form a slurry and the fixed samples
were brushed with this slurry. During the brushing cycle,
the brush was changed in each group (every 10 samples)
and the toothpaste slurry was changed in each sample.
Individuals brush their teeth twice a day for 2 minutes
each time, totaling 240 seconds of tooth brushing per day.
A person with a total of 32 teeth averages 8 seconds of
tooth brushing per tooth per day.?® Clinical procedures
evaluating the effectiveness of whitening toothpaste
recommend using it for 2-6 weeks to remove stains.!
Therefore, in our study, to simulate one month of tooth
brushing, all samples were brushed for 4 minutes.?!
AEQ01 (Coffee hold) from L*, a* and b* and L1%,
al*, and bl*, and AE002 (Coffee hold) from L*, a*
and b* and L2*, a2*, and b2* was calculated from
using CIEDE2000 color formulation. The following
formula was employed to calculate the amount of color
change AE | between the obtained measurements.” The
color change differences of the composites used in the
study were examined comparatively with whitening
toothpastes. In this study, the detectable threshold
value of AEO0 was determined as 0.8 and AE00>0.8
was accepted as a visually detectable color change. The
acceptable threshold value for AEOO was determined as
1.8, and AEOO >1.8 values were considered clinically

unacceptable discoloration.?

A_va AC 2 AH 2 A_C AH
= :\/(kLSL) +(_kc5c) +(kHSH) +RT(chc)(

)

KuSH

Statistical analysis

The color and roughness variables were checked by
skewness and graphically (histogram) and were found to
conform to a normal distribution. The effects of different
materials and paste on color and roughness variables were
analyzed by the Two-Way ANOVA method. Duncan’s
multiple comparison tests were used to compare the
different groups. The materials were compared in terms
of roughness for each paste with Independent Samples

T-Test. The significance level was p<0.01.

Results

The values of roughness change caused by different
toothpastes on the surface of ZC and NS materials were
obtained by subtracting the initial roughness value from
the final roughness value and given in Table III. The
highest increase in surface roughness in both ZC and NS
materials was in the OW toothpaste group, while the least
increase was in the distilled water group.

As a result of the performed statistical analyses, the
amount of discoloration of the two different restorative
materials, the mean AE | values of the groups and the
statistical comparison results are given in Table I'V.

After exposure to coffee, when the mean AE 1 values
for both ZC and NS materials were compared, the ZC
restorative material became more colored. After brushing,
when the mean AE 2 values for ZC and NS materials

were compared, a statistically significant difference was

Table III. Roughness change values of different toothpaste groups

Zen Chroma Neo Spectra ST

Mean + SD Mean * SD t p
Opalescence Whitening 0.626+0.197° 0.606+0.187° 0.224 0.825
Curaprox White is Black 0.326+0.353" 0.516+0.255° -1.378 ] 0.185
Foramen Whitening 0.166+0.094< 0.28440.266® -1.321 | 0.203
Colgate Total 12 0.418+0.199* 0.421+0.380* -0.21 0.984
Colgate Optic White 0.474+0.198% 0.446+0.248* 0.272 0.789
Distilled water 0.069+0.049¢ 0.068+0.0254° 0.080 0.937
p <0.001 <0.001

a,b,c,d: Same row different superscripts indicate statistically significant difference.(p<0.01)
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Table I'V. Showing the mean and standard deviations of the AE | values of the experimental groups

Different letters in the same column indicate significant differences between the toothpastes.

AE 1 (Coffee hold)

Zen Chroma

AE ,1(Coffee hold)

Neo Spectra ST

AE,2 (Brushing)  AE 2 (Brushing)

Zen Chroma Neo Spectra ST

Opalescence Whitening 3.331+£0,284 2.454+0,215 1.299+0,435¢ 1.539+0.328¢
gl‘;rcip“”‘ White is 3.476 + 0,322 2.4610,192 1.566:0,266° 1.37240.129
Foramen Whitening 3.498 £ 0,311 2.434+0,277 2.449+0,212° 1.589+0.2365¢
Colgate Total 12 3.470 £0,294 2.583+0,349 2.647+0,297° 1.668+0.126"°
Colgate Optic White 3.432 £ 0,359 2.398+0,267 2.345+0,154° 1.755+0.2328
Distilled water 3.598 £0,212 2.515+0,264 3.254+0,358" 2.2424+0.2124
p 0.524 0.692 <0.001 <0.001

found between the whitening paste groups. The distilled
water group was significantly more colored than the
other paste groups (p<0.001).

In all groups, it was determined that the coloration
of the samples after soaking in coffee decreased after

brushing.

Discussion

The aim of our study is to evaluate the surface and
color stability of two different universal resin composites
colored with coffee, after brushing with different
toothpastes. In the study, the physical properties of
colored composites were evaluated after brushing
with toothpaste. There are no studies in the literature
that comparatively evaluate the effects of whitening
toothpastes on the physical properties of colored
Zenchroma and Neo Spectra universal composites. This
in vitro study aimed to assess both the discoloration of
composite resins and the impact of toothpaste on the

color stability and surface roughness of composite resins.

Since whitening mechanisms, pH, and RDA values of
toothpastes are known to affect composite materials
differently, five different toothpastes with different
whitening mechanisms were used.??

In our study, the effect of whitening toothpaste on
multi shade and single shade composite materials has
been tested and compared. Color stability is one of the
most significant factors affecting the clinical life of the
restoration.”>?’ Discoloration of the restoration surface,
depending on the properties of the material, may be
caused by water and dye absorption of the restorative
material, surface roughness, diet, and oral hygiene
habits,> 2830

Spectrophotometers and the CIEDE2000 system
were used to measure color changes, providing a more
accurate assessment of the perceptibility and acceptability
of existing color differences.’'33 In this study, the
CIEDE2000 formula was used for the determination of

color changes in accordance with the current literature.
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Tea, coffee and wine, which are commonly consumed
daily beverages, cause the most color change.* Ertas et
al.’? reported that keeping samples in coffee for 24 hours
mimicked approximately 1 month of coffee consumption.
The samples were subjected to long-term coloring by
soaking them in coffee for 6 days in an oven at 37°C.

The determination of color change depends on the
visual perception of the change in the color values of an
object and the determination of the amount of color change
that influences the aesthetic appearance.** A color change
that is noticeable to the eye by 50% of observers is defined
as a 50:50% perceptibility threshold. A color change
value that is clinically acceptable by 50% of observers
is defined as a 50:50% acceptability threshold.22 In
this study, AE >0.8 values were considered as visually
perceptible color changes and AE  >1.8 values were
considered as clinically unacceptable color changes
based on the study of Paravina et al.”> According to the
results of our study, both ZC and NS composites showed
clinically unacceptable color changes after coloring
with coffee. ZC composite showed clinically acceptable
color change after OW and CW brushing. NS composite
showed clinically acceptable color change after brushing
in all toothpaste groups.

The discoloration of composite resins depends on
the water absorption properties of the monomers used,
TEGDMA causes more discoloration due to its high water
absorption, while UDMA and resins without TEGDMA
discolor less.’® In our study, it was the NS multi shade
universal resin composite group that showed the least
color change. This may have been because NS does not
contain TEGDMA.

Silva et al.*” and Roselino et al.*® both found that
nanohybrid composite resins exhibited the highest
discoloration, with Silva’s study showing this after
exposure to a coffee solution and brushing, and Roselino’s
study observing it after tooth brushing with whitening
toothpaste. The highest coloration was observed in
the micro-hybrid composite ZC in our study. This is
thought to be caused by the difference in the type and
amount of filler particles in the material. The fact that the
nanohybrid composite did not contain TEGDMA in our
study led to a decrease in water absorption and may have

reduced polymer solubility.

In general, composite resins with low filler content have
higher color changes.** The results of our study showed
that the ZC material with low filler content was more
colored after soaking in coffee. It has been reported in
the literature that nanofiller resin composites show more
coloration when exposed to coloring solutions than
microfiller and hybrid resin composites.”’ It has been
reported that higher surface gloss and polishability due
to the reduction in the particle size of nanofiller resin
composites have a positive effect on the appearance and
aesthetic properties of restorations.*! Filler ratios of resin
composites are also one of the parameters used to evaluate
aesthetic properties such as color and roughness.** As the
filler ratio decreases, the water absorption of the resin
increases and the resin structure becomes softer and
therefore more prone to abrasions and discoloration.

The five distinct brand-name whitening toothpastes
used in this study included titanium dioxide, enzymes,
activated carbon, calcium pyrophosphate, blue pigment,
tetrasodium pyrophosphate, hydrogen peroxide, and
silica as chemical whitening agents.

Mehrgan et al.*® investigated the effects of brushing
with different whitening toothpaste on Spectrum TPH
composite samples exposed to coffee stains over a two-
week period. According to their results, a whitening
toothpaste containing 2% hydrogen peroxide (Colgate
Optic White) was more effective than abrasive-
containing and charcoal-containing whitening toothpaste
formulations. According to the results of our study,
the impact of COW toothpaste on color change was
statistically similar to FW and CT toothpaste groups in
ZC composite; however, in NS composite, it was found
to be statistically different from CW and DW groups.

Regarding surface roughness values, some previous
studies reported that restorative materials with Ra values
between 0.7-1.4 um do not pose a risk in regards to
plaque accumulation, while current studies indicate
that restorative materials with Ra values less than 1 pm
exhibit a smooth surface.*4

Today, as oral aesthetics become more crucial,
whitening is one of the key characteristics demanded
from toothpastes. With different formulations, both
effective cleaning and effective whitening are expected.'

Abrasives in toothpastes can affect the surface properties
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of the material. Abrasive content can result in greater
surface roughness and deterioration of the surface
properties of the material. Toothpaste slurry, brush
type, hardness and number of bristles, and brushing
time are effective on the obtained findings. When these
parameters are considered in the literature, it may be
difficult to compare studies.*® Camargo et al.’® stated
that as the size of abrasive particles in the paste content
increases, the abrasiveness and stain removal efficiency
will increase.!® In the present study, a standard brush type
was selected and the brush was renewed in each group
and at the beginning of each cycle.

In this in vitro study, 5 different toothpastes and two
different universal composite resins were used. The
roughness change values caused by different toothpastes
on the surface of ZC and NS materials were obtained
by subtracting the initial roughness value from the
final roughness value. The highest increase in surface
roughness was seen in both ZC and NS materials, the least
increase was seen in the OW toothpaste group, and the
distilled water group. Looking at the results, it was seen
that composite resins were affected by the abrasiveness
of toothpastes in terms of roughness change.

The Ra value of each toothpaste group increased
and there was a significant difference between the
initial values and the roughness values obtained after
brushing in all groups. This suggests that the roughness
may increase further when brushing with toothpaste is
continued for a longer period of time.

The inorganic matrix, known as the filler system, is
added to the organic phase to prevent direct abrasion of the
organic matrix against the forces acting on the restoration,
to improve surface properties such as hardness, the
wear resistance of the composite, and to improve the
aesthetic appearance of the biomaterial. Tooth brushing
also alters the balance between organic matrix and filler
particles. Surface roughness is also reported to depend
on the microstructure of the used composites. Soliman
et al. indicated that surface roughness is associated with
composite resin filler particle size.*” Composites with
low filler content tend to exhibit higher surface roughness
and color change. The results of our study revealed that
the ZC material, which has low filler content, showed

greater surface roughness after being stained with coffee

and brushed with different toothpastes. These findings
are consistent with the study by Soliman et al., which
indicated that surface roughness is associated with the
filler particle size of composite resins.

Whitening toothpastes containing silica and
calcium carbonate have been reported to abrade resin-
based composites less than those containing sodium
bicarbonate.!* This may be because calcium phosphate
has less abrasiveness and internal hardness and its
solubility is higher.

Senawongse et al.® compared the surface roughness
of nanofillers, nanohybrid, and micro-hybrid composite
resins and observed an increase in the surface roughness
of all composite samples brushed with toothpaste.® Demir
et al.*® investigated the impact of brushing with different
toothpastes on the color stability and surface roughness
of colored composite disc samples. According to the
results of this study conducted on colored composite
disc samples, the highest color change was observed in
Colgate Optic White, but the surface roughness of the
samples in this group increased. In our study, the surface
roughness of all groups increased.

There are studies indicating that tooth brushing alone
can have a roughening effect on the roughness of dental
restorative materials by abrading the softer polymer
matrix and leaving filler particles.'” This is consistent
with the results of our study. Only brushing was applied
to the composite materials in the distilled water group.
There are studies showing that abrasives contained in
whitening toothpastes, in addition to the brushing effect,
can also remove residues on the surface physically or
chemically by means of peroxides.’

In this study, the roughness values of samples brushed
with both distilled water and toothpaste increased after
brushing. The increase in roughness values caused by
brushing appears to be only minimal. There are effects
of whitening toothpaste on the surface roughness of
the composite resin. In this study, it was reported that
there was no statistically significant difference between
the groups in the color measurements of the composite
resin before and after brushing and it was concluded that
effective tooth brushing is more important than the type
of toothpaste used.*” Contrary to the results of this study,

a significant difference was detected between the groups
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in color measurements according to the toothpaste used.

We used five different toothpastes in our study.
Colgate Total 12, the traditional toothpaste, has no
whitening content and contains silica as an abrasive
particle.

In our study, we used toothpastes with different
whitening mechanisms but similar abrasive particles
and moderate abrasiveness. This approach minimized
the whitening effect through abrasion, allowing us
to measure color change and roughness based on the
whitening agents.

In vitro studies cannot fully replicate intraoral
conditions. They only provide insights into the clinical
performance of materials and methods. Factors such
as temperature, humidity, microorganisms, saliva
composition and quantity, tongue and cheek movements,
dilution of staining beverages by saliva, and changes in
temperature and pH levels can all affect the properties
of composite restorations. Additionally, while our
composite specimens have smooth surfaces, not all resin
restorations in clinical practice do. Therefore, extensive
in-vivo and in-vitro studies on new composite resins with
various compositions are necessary to understand their

full range of properties.

Conclusions

Within the limitations of this in vitro study, it was
concluded that all five toothpaste brands led to an increase
in surface roughness in coffee-stained composite samples
and were effective in removing discoloration. The highest
increase in surface roughness was observed in the OW
toothpaste group. All tested toothpaste brands caused a
change in the color of the samples. OW demonstrated the
highest effectiveness as a whitening toothpaste. These
results indicate that all the toothpaste brands used in
the study increased the surface roughness of composite
samples and achieved noticeable whitening in all
toothpaste groups. Therefore, it may be recommended
for individuals who frequently consume coffee to use

whitening toothpaste.
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Comparative Evaluation of Water Absorption, Solubility, Degree of Conversion, and Color Stability in

Ormocer-Based and Flowable Bulk-Fill Composites

Ormocer Bazli ve Akigkan Bulk-Fill Kompozitlerde Su Emilimi, Coziiniirliik, Doniisiim Derecesi ve Renk

Stabilitesinin Karsilastirmali Degerlendirmesi

OZET

Amag¢: Bu ¢alisma, akiskan bulk-fill kompozitler ve
ormocer bazli reginenin su emilimi, ¢oziintirliigii, doniisiim
derecesi ve renk stabilitesini degerlendirmeyi amaglamaktadir.

Materyal ve Yontem: Beg bulk-fill kompozit (SDR, Beautifil
Bulk, Omnichroma Flow Bulk, Venus Bulk Fill, Charisma
Bulk Flow One) ve iki kompozit (Filtek Z250, Admira Fusion
5) test edildi (n=40). Renk ve kiitle olgiimleri baglangigta,
24 saat sonra ve 28 giin sonra yapildi. Istatistiksel analizler
IBM SPSS V23 ve WRS2 paketiyle R programi kullanilarak
gergeklestirildi. Non-normal dagilimli veriler Kruskal-Wallis
H testi ve Dunn testi kullanilarak post-hoc karsilastirmalar
icin analiz edildi. Grup ve zaman karsilastirmalart i¢in Robust
ANOVA ile Benforrini diizeltme kullanildi. Anlamhilik diizeyi p
< 0,050 olarak belirlendi.

Bulgular: Charisma Bulk Flow en yiiksek ¢oziiniirliige
sahipken, Admira Fusion 5 en diisiik ¢oziintirliige sahipti
(p=0.02). Doniigiim derecesi ve renk stabilitesi arasinda
anlaml farkliliklar bulunmustur (p<0.001).

Sonug: Test edilen kompozit malzemeler, monomer
bilesimleri ve dolgu iceriklerinden kaynaklanan su emilimi,
¢oziintirliik, doniigiim derecesi ve renk kararliligi agisindan
onemli farklhiliklar gésterdi. Admira Fusion 5, en yiiksek
doniisiim derecesinin yani sira en diigiik su emilimi ve ¢oziiniirliik
ile istiin klinik performans potansiyeli oldugunu gésterdi. Buna
karsilik, SDR ve Venus Bulk Fill, zaman i¢inde en yiiksek renk
degisimlerini gdstererek, estetik restorasyonlarda malzeme
seciminin 6nemine isaret etti. Bu bulgular, kompozitlerin fiziksel
ve optik ozelliklerinin tayininde malzeme kompozisyonunun
onemini vurgulamaktadur.

Anahtar Kelimeler: Ormocer Kompozitler; Bulk-Fill
Kompozitler, Su Emilimi; Céziiniirliik; Doéniigiim Derecesi;

Renk Stabilitesi

ABSTRACT

Objective: This study aimed to evaluate the water
absorption, solubility, degree of conversion, and color stability
of flowable bulk-fill composites and ormocer-based resin.

Materials and Methods: Five flowable bulk-fill composites
(SDR, Beautifil Bulk, Omnichroma Flow Bulk, Venus Bulk
Fill, Charisma Bulk Flow One) and two composites (Filtek
7250, Admira Fusion 5) were tested (n=40). Color and mass
measurements were taken initially, after 24 hours, and after
28 days. Statistical analyses were performed using IBM SPSS
V23 and the R program with the WRS2 package. Non-normally
distributed data were analyzed using the Kruskal-Wallis H test
and Dunn test for post-hoc comparisons, while robust ANOVA
with Bonferroni correction was used for group and time
comparisons. The significance level was set at p < 0.050.

Results: Charisma Bulk Flow had the highest solubility,
Admira Fusion 5 the lowest (p=0.02). Degree of conversion
and color stability showed significant differences (p<0.001).

Conclusion: The tested composite materials showed
significant differences in water absorption, solubility, degree
of conversion, and color stability, influenced by their monomer
composition and filler content. Admira Fusion 5 exhibited
the lowest water absorption and solubility alongside the
highest degree of conversion, indicating its potential for
superior clinical performance. In contrast, SDR and Venus
Bulk Fill demonstrated the highest color changes over time,
underscoring the importance of material selection for aesthetic
restorations. These findings highlight the critical role of
material composition in determining the physical and optical
properties of dental composites.

Keywords: Ormocer Composites, Bulk-Fill Composites;
Water Sorption; Solubility; Degree of Conversion;, Color
Stability
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Introduction

The application of composite resin in 2 mm layers
has been considered the gold standard as it allows for
complete polymerization of the material, increases light
penetration, and reduces polymerization shrinkage.
However, this technique has disadvantages such as
being time-consuming, risk of creating voids between
layers, requiring technical precision, and posing a risk
of contamination. To overcome these disadvantages,
manufacturers have developed materials known as bulk-
fill composite resins, which can be applied in a single
layer of 4-5 mm thickness. This facilitates the application
of composite resin in large cavities and reduces the time
spent on patient treatment.' In bulk-fill composites, the
filler content and pigment amount have been reduced
while the particle content has been increased to achieve a
more translucent structure. This increased translucency,
coupled with new monomer and initiator systems, allows
these composites to have greater depth of polymerization.?

To achieve excellent aesthetics, dental restorative
materials must not only be resistant to surface
discoloration but also maintain their intrinsic color
stability.® Therefore, in composite resin discoloration,
surface properties as well as the resin’s affinity to extrinsic
coloring agents, polymerization degree of conversion,
and water absorption properties are also important.*

Composite resins, despite their advantages such as
aesthetics and ease of shaping, present significant clinical
problems such as water absorption and solubility. High
water absorption and solubility can lead to dimensional
changes in the material. Additionally, aesthetic and
hygienic issues such as discoloration, loss of marginal
integrity, and disruption of compatibility with biological
structures can occur in restorations. These conditions
weaken the physical and chemical properties of composite
resins. Moreover, moisture in the oral environment, as
well as hydrolysis and enzymatic reactions, can cause
deterioration and erosion on the surface of composite
resins.’ Water absorption in materials leads to dimensional
changes, resulting in discoloration and fractures at the
edges of restorations. On the other hand, water solubility
increases the chemical dissolution of restorations,
negatively affecting their compatibility with biological

structures. As a result, water absorption and solubility

values are important parameters for both the integrity
and mechanical properties of restorations, as well as
their surface characteristics and aesthetic appearance.®’
Complete polymerization of composite resins is a crucial
factor that influences various physical properties such
as mechanical characteristics, solubility, dimensional
stability, color change, and biocompatibility of the
material.® Determining the degree of polymerization
is important in evaluating the success of composite
restorations. Sufficient polymerization reduces the
cytotoxicity of dimethacrylate-based composites and
enhances their physical properties.”!® Filling particle
size and quantity, concentration of polymerization
initiators, monomer type'' and quantity, material color,
and translucency'? , wavelength and intensity of the light
source, and light curing time'3 various factors such as the
wavelength and intensity of the light source, and light
curing time can affect the degree of polymerization of
dental composite materials.

The aim of this in vitro study was to comparatively
evaluate the water absorption, solubility, degree of
conversion, and color stability over time of different
flowable bulk-fill composites and ormocer-based resin
composite, which are increasingly used in clinical
practice.

The null hypothesis of the study is that the water
absorption, solubility, degree of conversion, and color
changes among the tested composite groups are not
significantly affected by the differences in their monomer

types and filler compositions.

Materials and Methods

ISO 4049 standards were strictly followed in
preparing the samples, and the specimen dimensions
and light-curing parameters were adjusted accordingly.
The light-curing device was used with an 8§ mm diameter
tip to ensure uniform light distribution for homogenous
polymerization. Mass measurements were also carried
out with high-precision scales in compliance with ISO
4049 standards.

In this study, six different composite resins were used:
Filtek 7250, Beautifil Bulk Flowable, SDR, Admira
Fusion 5, Omnichroma Flow Bulk, Charisma Bulk Flow
One, and Venus Bulk Fill (Table 1). A total of 40 samples
were prepared for each material. Samples were formed
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Table I. Compositions and manufacturer details of the tested restorative materials.

fluoroboroaluminosilicate glass

Restorative Material category | Composition Manufacturer
material
Filtek Z250 (Z250) . . Shade: A2 Bis-GMA, Bis-EMA, UDMA,
Shade A2 R?;Erg;}gbél?te PEGDMA, TEGDMA. Zirconia silica, silica | ™\ ESPE{JSfa‘ﬂ’ MN,
S pos filler: 81.8% (wt)
SDR Bulk-Fill flowable Bis-EMA, modified UDMA, TEGDMA, 3M ESPE, Dental
Shade universal b com osi:; Barium-aluminum-fluorosilicate glass, (wt.%/ | Products, Saint Paul, MN,
p vol.%) 68/45 USA
Omnichroma Flow . . . .
. (wt.%/vol.%) 69/55 Spherical silica zirconia
Slﬁ‘iku(ﬁfgzal Bulifrﬂl ggzable filler, 1,6-bis UDMA, TEGDMA ,Mequinol, T"k“yamlef)al (Tokyo,
P Dibutyl,hydroxy! toluene P
Beautiful Bulk Giomer Bulk- Shade: Universal
Flowable (BBF) Bl flowable Bis-GMA, UDMA, Bis-MPEPP, TEGDMA, ShofuJanan
Shade universal . S-PRG fillerbased on ~ap
composite

Veniis Bulk
Fill(VBF)

Bulk-Fill flowable

Shade: Universal
UDMA,EBADMA, %65 w/w and %38 vol

Kulzer GmbH, Germany

silicate glass, YbF, and SiO,.

Shade universal composite inorganic fillersBa-Al-F silicate glass,YbF,,
SiO,
Charisma Bulk 0 . o
Flow One(CBF) | Bulk-Fill flowable | ©PMA; EBADMA, 65 % by weight, or 41 %
. . by volume inor- ganic fillers such as Ba-AI-F | Kulzer GmbH, Germany
Shade universal composite

Admira Fusion 5
(AF5)
Shade A2

Universal nano-
hybrid ORMOCER
restorative material

Shade:A2 %83 weight inorganic fillers,
Barium aluminium borosilicate glass, OR-
MOCER® resin, silicon dioxide, initiators,

stabilisers, pigments

Voco, Germany

using special stainless steel molds with a diameter of
8 mm and a thickness of 2 mm. The sample size was
determined according to the light device tip diameter to
ensure even light distribution during the polymerization
process.

The composites were placed into the molds. The
molds that contain composite were placed on 5 mm thick
glass and transparent cellulose acetate strips. A force of
500 grams was applied by placing a second transparent
strip and glass on top. Light-cured materials were
polymerized using a LED light device (Bluephase G2,
Ivoclar Vivadent) for the manufacturer-recommended

times. The light device was set to 1200 mW/cm?intensity

and applied to each sample for 40 seconds. The light
intensity was regularly monitored with a Curing
Radiometer during the polymerization process.

After polymerization, the samples were removed
from the molds, and the surface exposed to light during
polymerization was polished using aluminum oxide
(ALQO,) impregnated discs. For the polishing procedure,
Sof-Lex™ (3M ESPE) discs were used in sequence:
coarse, medium, fine, and super fine grit, with 10 seconds
of polishing for each disc. Polishing was not applied to
the opposite surface of the composite samples and the

polishing discs were renewed for each sample.
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Determination of Conversion Degree

The FTIR-ATR spectra of the composite materials
were obtained using a Perkin Elmer SpectrumTwo
FTIR spectrophotometer, which measures in the range
of 4000-600 cm”-1. Samples were stored in light-tight
boxes before analysis. Initially, spectral measurements
were taken for each unpolymerized composite resin.
The bottom surface of each polymerized sample to be
measured was placed in contact with the ATR crystal, and
the compression arm of the device was closed. Spectral
measurements were then taken for each sample in this
manner. The percentage degree of conversion (%DC)
values were calculated by substituting the obtained

values into the formula below.

Formula used in the study:

Degree of conversion (%DC): %DC=1 - (AC=C/
AC—C) Polymer / (AC=C/AC—C) Monomer X 100

In this formula, AC=CAC=C represents the
absorbance of carbon-carbon double bonds, and AC—
CAC—C represents the absorbance of a stable reference
bond. Measurements for monomer and polymer samples
were normalized using this ratio, providing a reliable

measure of polymerization efficiency.

Water Sorption and Solubility

After polymerization, the samples were placed in a
glass vacuum desiccator at 37+1 °C for 22 hours, then
transferred to a second desiccator at 23+1 °C for 2 hours.
Samples were weighed using a digital balance (accuracy
0.01 g) until a constant mass (within = 0.1 mg) was
achieved, recorded as m1. The samples were immersed in
distilled water at 37+1°C for 28 days. They were weighed
after 1, 7, and 28 days (m2), dried again using the same
protocol, and final mass values (m3) were recorded once
constant mass was achieved.The water absorption (WSP)
and water solubility (WSL) of the each sample were
calculated separately with the following equations:'*

Formula used in the study:
Water sorption (WSP): WSP = (m2 - m1) / V (mg/mm?)
Water solubility (WSL): WSL=(m1 - m3)/V (mg/mm?)

Where ml, m2, m3 represent different mass
measurements, and V represents the volume of the sample.

W im,—m /V(mg/mm’)

W im -m /V (mg/mm’)

SL

Color Stability

Color measurements were taken using a
spectrophotometer (VITA Easyshade, Vita Zahnfabrik,
Germany) under standard lighting conditions with a
white background. Each measurement was repeated three
times, and the average L, C, and H values were recorded
based on the CIEDE2000 system. To determine color
differences (AE00), baseline measurements (T1) were
taken after specimen preparation, and repeated after 24
hours (T2) and 28 days (T3) of water immersion. The
AEQO0 values were calculated separately for both T1-T2
and T1-T3 intervals to assess color stability.

The formula provides brightness, saturation, and hue
values in order with AL*, AC*, and AH*. Rt represents
the interaction between saturation and hue values. K1, Kc,
and Kh are parametric values taken as 1. The clinically
acceptable threshold is set at 50%:50%, with AE00>1.8.'5

1
AL\ (ACN  [AH'Y o (AC\(AH /2
%se) T\kese) T \Kasw) T \Kese ) \Kasa
Statistical Analysis

The data were analyzed using IBM SPSS V23 and
R program with the WRS2 package. Normality of the

AEqy =

data was assessed using the Shapiro-Wilk test. For data
that did not follow a normal distribution in three or more
groups, the Kruskal-Wallis H test was used followed by
multiple comparisons using the Dunn test. For comparing
data that did not follow a normal distribution across
groups and time, the Robust ANOVA test was used, with
multiple comparisons adjusted using the Bonferroni
correction. Analysis results were presented as medians

(min—max).The significance level was set at p < 0.050.

Results

The water absorption, degree of conversion, and
solubility values of the tested materials are presented
in Tables 2, Table 3. There is a statistically significant
difference in water absorption values among the
composites (p < 0.001). The highest water absorption
was observed in BBF on the 7th day, while the highest
absorption on the 28th day was in OFB. The lowest water
absorption was recorded in AF5 on both the 7th and 28th
days.

Similarly, there is a statistically significant difference
in solubility values among the composites (p < 0.001).
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The highest solubility was observed in CBF, while the
lowest solubility was in AF5.

Regarding the degree of conversion, there is a
statistically significant difference among the composites
(p < 0.001). The highest degree of conversion was
observed in AFS5, while the lowest degree of conversion
was in BBF.The mean color differences (AE,) of
restorative materials and standard deviations for 24 h

and 28 days after polymerization compared to baseline

measurements are presented in Table 4.

The AE, values were significantly higher for all

restorative materials after 28 day immersion in distilled
water compared to 1 day immersion (p<0.05). After
24 h, OFB showed the lowest AE and the difference
was significant for all the comparisons (p<0.05). SDR
showed the highest AE . After 28 days, the lowest AE
was observed in BBF and VBF showed the highest AE .

Discussion

Dentists increasingly need restorative materials that can
be applied more quickly and easily compared to traditional
composites, glass ionomers, and amalgam, while still

possessing sufficient polymerization, mechanical, and

Table I1. Water solubility results and degree of conversion values

Material Water solubility Degree of conversion
7250 0.48 (0.34 — 0.59)¢ 65.12 (64.08 — 66.89)
SDR 3.19 (3 -3.82)* 56.09 (56.01 — 56.34)
AF5 0.26 (0.1 — 0.64) 74.1 (74.01 — 74.64)°
VBF 4.04 (2.76 — 4.26)* 47.23 (47.06 — 47.67)®
CBF 4.24 (4,02 -4.67)" 47.18 (46.26 — 47.58)®
BBF 2.16 (2,01 — 3.74)d 46.29 (46.02 —46.71)°
OFB 3.6 (3.01 —4.1)® 47.83 (47.27 — 48.44)
p* <0.001 <0.001

a,b,c,d: Same columns different superscripts indicate statistically significant difference.(p<0.001)

Table III. Water sorption after 7 days and 30 days

Material Water sorption 7* days Water sorption 28th days
7250 1.44 (1.14 - 1.86)* 5.12 (4.09 — 6.59)®

SDR 1.2 (1 —1.47)A¢ 6.07 (6 — 6.26)°

AF5 0.94 (0.56 — 1.04)¢ 4.09 (4 —4.64)F

VBF 24 (213-2.7)F 7.23 (7.06 — 7.68)°

CBF 2.72 (2.45-3.07)F 7.19 (6.26 — 7.58)¢

BBF 424 (4.02-4.67)F 6.29 (6.02 —6.71)P

OFB 2.16 (2.01 — 3.74)"F 7.83 (7.27 — 8.44)"

A, B, C, D, E, F, G, H: Same columns different superscripts indicate statistically significant difference. (p<0.001)

Table V. Color change for restorative materials.

Material T1-T2 T1-T3

7250 1.48 (1 -1.83)4 3.5(3.24 - 4.88)5¢
SDR 2.44 (1.01 — 3.35)ABDEFG 3.27 (2.16 — 3.73)B¢P
AF5 1.61 (1.05 — 1.87)F 2.6 (2.35-2.95)F
VBF 1.97 (1.06 — 2.56)APEFG 4.62 (4.25-6.61)¢
CBF 1.47 (1.06 — 1.77)AE 2.68 (2.03 —4.4)F
BBF 1.39 (1.09 — 2.97)AE6 2.35(2.15-2.85)f¢
OFB 1.13 (1.01 — 1.55)F 2.55(2.21 - 3)PF

A, B, C, D, E, F, G, H: Same columns different superscripts indicate statistically significant difference. (p<0.001)
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physical properties comparable to these materials.

In this study, the comparative examination of water
absorption, solubility, degree of conversion, and color
changes of bulk-fill composites and ormocer-based resin,
which are becoming more commonly used in clinical
practice, was aimed. In this study, a null hypothesis
was established based on the assumption that water
absorption, solubility, degree of conversion, and color
changes among the tested composite groups are not
significantly affected by differences in monomer types
and filler compositions. However, the findings obtained
from the study led to the rejection of this hypothesis.
This indicates that the structural differences in composite
materials have a significant impact on their physical and
chemical properties.

After the polymerization reaction of monomers,
numerous residual monomers remain in the polymerized
material. The degree of conversion (DC) typically
represents the degree of polymerization of the composite
resin. It is the percentage of polymerizable double bonds
converted to single bonds. The DC value of composite
resin ranges from 52% to 75%.'“!” The DC significantly
influences the mechanical and physical properties of
the material. According to our study results, the highest
degree of conversion was observed in AF5, while
the lowest was found in BBF. The Ormocer structure
facilitates the development of an inorganic siloxane (Si—
O-Si) network through hydrolysis and polycondensation
processes. This process forms a durable inorganic
ceramic polysiloxane matrix with attached organic
side units, which can participate in conventional light-
induced polymerization."*The presence of multiple
polymerizable organic units in Ormocers enhances the
likelihood of interactions and chemical bonding with
neighboring molecules, thereby increasing the degree
of cross-linking and monomer conversion. In contrast,
the Bis-GMA molecule found in nanohybrid composites
contains only two polymerizable units, limiting its cross-
linking potential.!” These structural differences provide
Ormocer-based composites, such as AF5, with superior
polymerization efficiency and higher cross-link density.
The increased cross-linking capacity of the Ormocer
matrix promotes a more compact and homogenous

polymer network, which reduces the amount of residual

monomers and enhances the material’s physical and
mechanical properties. This explains why AF5 showed
the highest degree of conversion (DC) in this study. In a
study, it was determined that BBF composite had a lower
degree of conversion (DC) compared to other bulk-fill
and conventional giomer composites.”” These findings
are consistent with the results of our study.

In our study, although 2 mm thick samples were
prepared, the DC of BBF was found to be lower than that
of other composites. One of the main reasons for this is
the limited number of polymerizable units in the matrix
structure of BBF. While ormocer-based structures have
a higher number of polymerizable units, the monomers
in BBF contain a more limited number of polymerizable
units. This reduces the cross-linking capacity and
decreases the degree of conversion.

Another reason is the high filler content and large
particle size, which restrict light transmission. Although
the samples had a thickness of only 2 mm, the inability
of light to sufficiently penetrate the inner regions of the
sample caused polymerization to be effective only in
areas close to the surface. Similarly, in the study,® it
was reported that bulk-fill composites with a high filler
content exhibited lower DC values.

Additionally, the steric hindrance effect is another
reason for the low DC observed in BBF. The dense
packing of filler particles prevents the reactive double
bonds from participating in the polymerization process.
This can result in a lower degree of conversion, even in 2
mm thick samples.?

Borges et al. 2! examined the spectra of C=C double
bonds of different composite resins and reported
differences in the spectra. They suggested that these
differences could be related to the structural and/or
geometrical diversity of composite resins, and that the
conversion fraction of the material is directly proportional
to the peak intensity or area. In our study, we determined
that the C=C double bonds peaked at 1717 cm”-1 and the
C-C bonds at 1509 cm”-1, and these absorption values
at these wavelengths were used. The values obtained
in our study were used to calculate the polymerization
percentages by substituting them into the formula to
determine the conversion values. According to the results

of our study, the obtained values indicate that all samples
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in all groups were adequately polymerized.

Guimaraes et al.?! investigated the polymerization
degree of samples with different thicknesses of Venus,
SDR, and traditional flowable composites using FTIR
analysis. They reported that the polymerization depth
was satisfactory in samples with thicknesses of up to
6 mm in bulk-fill composites. In our study, the AF5
restorative material exhibited higher polymerization
percentages compared to other bulk-fill composite
resins. Additionally, factors affecting light transmission
(such as the thickness of the restorative material and the
distance of the light tip to the restoration surface) were
standardized across all groups. Any differences in degree
of conversions in this study may stem from variations in
the composition of the materials.

Faria et al.?? reported that light penetration to the
underlying layers is more challenging in darker shade
composite resins compared to lighter shades, which can
negatively affect polymerization.Similarly, in a study by
Koupis et al.? A2 and A4 shade composite resins were
examined, and it was reported that the polymerization
depth was greater for the A2 shade compared to the
A4 shade. This situation may explain why Filtek Z250
exhibited a lower degree of conversion (DC) compared
to AF5, despite AF5 having a higher DC in our study.

ISO 4049 is one of the widely recognized standards
used to determine the water absorption and solubility
values of composite materials. According to ISO
4049:2009 standards, the water absorption value of
materials should be equal to or less than 40 pg/mm?,
and the solubility should be equal to or less than 7.5
pg/mm?3.2* All composite materials demonstrated water
absorption of less than 40 pg/mm?’, complying with
the ISO 4049 criteria. Similarly, all materials tested in
this study exhibited solubility of less than 7.5 pg/mm3,
meeting the ISO 4049 standards.

It has been emphasized that one of the crucial
factors for the clinical success of composite resins is
their dimensional stability in the oral cavity and low
water absorption. Water absorption has been noted to
negatively affect the physical and mechanical properties
of composite resins by disrupting the connection between
the inorganic filler particles and the organic matrix.>>*

Water molecules can penetrate the structure of composite

resin through three different mechanisms via diffusion.
These include the gaps within the organic matrix, the
gaps between the filler particles constituting the inorganic
structure, and the interfacial bonding surfaces between
the inorganic filler and the organic matrix.?”?® One of the
factors affecting the water absorption of composite resins
is the type, amount, size, and shape of the filler particles in
their structure.” Filler particles themselves generally do
not absorb water molecules. However, over time, water
diffuses to the interface between the filler and the organic
matrix and reacts with the filler. In this process, both the
structure of the filler particles and the structure of the
silane at the interface between the inorganic and organic
matrices are important.’® In their study investigating
the water absorption and solubility of nanocomposites,
Mirsasaani et al.*! reported that composite resins with a
higher amount of inorganic filler exhibited lower water
absorption values. In their study examining the water
absorption and solubility values of four traditional
composite resins and one flowable composite resin, Wei
et al.* found that the flowable composite resin exhibited
higher water absorption values. They attributed this
to the lower content of inorganic filler in the flowable
composite compared to traditional composite resins.

Filler ratio is one of the most important factors
affecting water absorption. Since Filtek Z250 and AF5
have a high filler ratio and large filler particles, it is
difficult for water molecules to penetrate the polymer
matrix in these materials. The higher the filler fraction,
the lower the volume of the organic matrix and the less
space is left for the passage of water. This finding is in
agreement with the findings reported by Mirsasaani et
al.>! that composites with higher filler content have lower
water absorption values.

In contrast, in flowable composites such as BBF,
CBF and OFB, the filler ratio is lower, which increases
the volume of the organic matrix, resulting in easier
penetration of water molecules into the polymer network
structure. This finding is in agreement with the data of
Wei et al.’?, where flowable composites showed higher
water absorption and this was attributed to the lower
filler ratio.

DC 1is another important factor affecting water

absorption. AF5 has a higher DC value due to its ormocer
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structure. High DC makes the polymer network have a
tighter and denser structure. This tight network structure
limits the number and size of voids through which water
molecules can pass. This is consistent with AF5 showing
the lowest water absorption in our study.

In contrast, DC values are lower in BBF and CBF. Low
DC causes the polymer network to remain in a looser and
irregular structure. This facilitates the passage of water
molecules through the voids in the polymer network and
increases water absorption. In the literature, Borges et
al.?! and Chaves et al.*® reported that composites with low
degree of polymerisation have higher water absorption
due to more voids and low crosslinking capacity. The
findings in our study coincide with these literature data.

The quality of the connection between the filler
particles and the organic matrix is another factor that
directly affects water absorption. This connection
is usually achieved through silane coupling agents.
However, defects or micro-gaps at this interface can
cause water molecules to pass through the filler-matrix
interface.

AF5 is an ormocer-based material and contains
siloxane (Si-O-Si) linkages in its structure. These
connections limit the passage of water molecules by
reducing the gaps between the filler particles and the
organic matrix. Therefore, the lowest values of water
absorption of AF5 in our study can be attributed to this
mechanism.

In flowable composites such as BBF and CBF, more
voids may remain at the filler-matrix interface. These
voids cause water molecules to pass through the filler-
matrix interface and penetrate the polymer network
structure. This finding is in line with the findings
reported by Chaves et al.** that micro-voids at the filler-
matrix interface cause water absorption. In this context,
the higher water absorption values of BBF and CBF can
be explained by defects at the filler-matrix interface.

Composite resins containing Bis-GMA typically
exhibit water absorption ranging from 0% to 1%,
whereas this rate can increase up to 3%-6% depending
on the amount of TEGDMA added to the structure. The
presence of recurring ethoxy groups in TEGDMA makes it
sensitive to water molecules, leading to increased surface

hydrophilicity of the resin. The high hydrophilicity

of Bis-GMA and TEGDMA results in higher water
absorption values. On the other hand, Bis-EMA, due to
the hydrophobic group it contains, demonstrates lower
water absorption values.*® Pearson and Longman®,
reported that under normal polymerization conditions,
UDMA-based materials exhibit lower water absorption
levels compared to Bis-GMA-based materials. In a study
conducted by Venz and Dickens® investigating monomer
structures, it was reported that the hydrophilicity of
monomers follows the order of TEGDMA > BisGMA >
UDMA, with TEGDMA monomer exhibiting the highest
affinity to water.

In our study, it is thought that the higher water
absorption values of flowable composites (BBF, CBF,
OFB) may be explained by the higher TEGDMA ratio in
these composites. As reported by Venz and Dickens,36
TEGDMA interacts more easily with water molecules due
to its high hydrophilicity and causes water penetration
into the polymer network. In particular, it is known that
TEGDMA is used at higher ratios in flowable composites
in order to increase fluidity. This is consistent with the
high water absorption of the flowable composites in our
study.

In our study, the lower water absorption value of
Filtek Z250 compared to BBF and CBF may be attributed
to the absence of TEGDMA in this composite and the
replacement of Bis-GMA with UDMA and Bis-EMA.
This finding is in agreement with the findings of Pearson
and Longman® that UDMA-based composites showed
lower water absorption than Bis-GMA-based composites.
The hydrophilic structure of Bis-GMA and the hydrogen
bonding of -OH groups with water molecules is a factor
that increases water absorption. However, in Filtek Z250,
partial replacement of Bis-GMA with UDMA and Bis-
EMA may have reduced water absorption.

In our study, the low water absorption of AF5 may
be attributed to the effect of its ormoser and UDMA-
based polymer structure. UDMA has a less hydrophilic
structure compared to Bis-GMA and interacts less with
water molecules.** This explains the water absorption
findings in our study. In addition, the siloxane (Si-O-Si)
linkages in the ormocer structure of AF5 limit the entry
of water molecules into the polymer network.

Goniilol et al.’’ examined the relationship between
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water absorption and solubility and reported a positive
correlation (r=0.612, p<0.001) between these parameters.
Similarly, in our study, it was determined that the
solubility values of composite groups with high water
absorption were also high. This supports the hypothesis
that the voids in the polymer network structure facilitate
the release of soluble components by allowing the entry
of water molecules. In particular, the higher TEGDMA
content of BBF, CBF and OFB may increase solubility
by forming hydrogen bonds with water.

Solubility in water can lead to deterioration in the
physical properties of the material, such as reducing
surface hardness and wear resistance, in addition to
dimensional changes.*® Furthermore, water absorption
can adversely affect the color stability of the material
by allowing water-soluble monomers to absorb into the
restoration.” Therefore, water absorption and solubility
can result in deterioration of the surface properties of
composite restorations, leading to marginal integrity
issues and loss of aesthetic appearance, which can
significantly impact the clinical performance of composite
materials.” Using standard parameters, color changes can
be detected and the current colors can be objectively
evaluated to a quantifiable level in color science, which
aims to quantify colors. Spectrophotometers are among
the most reliable color measurement devices used for
the first stage of color quantification. In calculating
color differences, CIELab and currently, CIEDE2000
are the most commonly used systems. Studies have
shown that the CIEDE2000 color formula provides
better compatibility in assessing translucency and color
changes in dental materials in terms of perceptibility
and acceptability compared to the CIELab formula.**!
Perceptibility refers to the detection of color difference
between a tooth and an adjacent stained restoration,
while acceptability defines the color difference that
is acceptable for this restoration.* According to I1SO/
TR 28642:2016 standards, the threshold values for
perceptibility and acceptability of color change are
established as 0.8 and 1.8, respectively, as determined by
Paravina et al. 15 in their study. In this study, in line with
current literature, the CIEDE2000 formula was utilized
for the detection of color changes.

The unacceptable discolouration of SDR and VBF

in the T1-T2 range can be attributed to the high water
absorption capacity of these composites. Chaves et al.**
stated that water absorption penetrates the resin matrix
and triggers colour change. In this context, the high water
absorption values of SDR and VBF in our study may
explain the unacceptable AE | values observed in the T1-
T2 range.

The unacceptable AEOO values of all composite
groups in the T1-T3 range can be explained by the fact
that prolonged exposure to water increases the solubility
in the polymer matrix. Wei et al.** reported that the
release of residual monomers caused colour change in
composites exposed to water for a long time. This finding
supports the high AE values observed in our study,
especially in BBF, CBF and OFB.

In our study, all composites reached unacceptable
AE values in the T1-T3 range, indicating that the colour
stability of these materials may be insufficient for long-
term restorations. This finding is in line with the data
reported by Wei et al.>? and Chaves et al.* that long-term
water exposure increases discolouration. In this context,
AFS5 and Filtek Z250 stand out with their relatively lower
AE,, values and can be considered as a more suitable
option in aesthetic restorations.

Overall,existinginvitrostudiessupportmanufacturers’
claims and endorse the use of bulk-fill composite resins.
However, long-term in vivo studies are needed to support
their clinical behavior. Due to variations among materials
not always being fully disclosed by manufacturers and
differences in methodology in in vitro studies, it is not
possible to reach a common conclusion for all materials
classified as bulk-fill. Therefore, until more data is
available, clinicians are advised to carefully select

materials and adhere to manufacturer instructions.

Conclusion

This study demonstrated that the performance of
composite resins is significantly influenced by their
monomer composition, filler content, and structural
differences. Ormocer-based composites (AF5) exhibited
superior properties, including low water absorption, low
solubility, high polymerization degree (DC), and better
color stability. These findings suggest that AF5 is a suitable
material for long-term anterior restorations, where color

stability and dimensional integrity are critical.
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In contrast, flowable composites (BBF, CBF, OFB)
showed higher water absorption and solubility, leading
to increased susceptibility to discoloration over time.
This suggests that these materials are more appropriate
for temporary or posterior restorations, where aesthetic
stability is less critical.

The findings of this study emphasize the need to select
composite resins based on clinical requirements and the
intended duration of the restoration. Ormocer-based and
highly filled composites may be better suited for long-
term aesthetic restorations, while flowable composites
may be more appropriate for temporary restorations or

non-load-bearing areas.
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Tiirkiye’deki Devlet ve Vakif Universitelerinin Dis Hekimligi Fakiiltelerinin Miifredatlarinin Iletisim

Becerileri Egitimi Acisindan Karsilagtirilmasi*

Comparison of Communication Skills Education in Dental Faculty Curriculum of State and

Foundation in Tiirkiye

OZET

Amag: Dis hekimlerinin etkin iletisim becerilerine sahip
olmalart hem kaliteli saglik hizmeti sunulmast hem de dogru
saglik ¢iktilarina ulasilabilmesi agisindan onemlidir. Bu
calisma, Tiirkiye’de bulunan devlet ve vakiftiniversitelerindeki
dis hekimligi fakiiltelerinin miifredatlarini iletisim becerileri
egitimi  agisindan  karsilastirarak  iletisim  becerileri
egitimine dikkat ¢ekmeyi ve dis hekimligi fakiiltelerinde
yayginlagtirtlmasin saglamayr amag¢lamaktadir.

Gere¢ ve Yontem: Tirkiye'de deviet ve vakif
tiniversitelerinde  bulunan  dis  hekimligi  fakiiltelerinin
miifredatlari; 2020-2021 akademik yilini (2020 yili giiz ve
2021 yilr bahar donemi) kapsayacak sekilde; iletisim dersinin
bulunmasi, sayisi, zorunlu ya da se¢meli olmasi, ders saati,
bulundugu dénem ve dersi veren egitimcinin uzmanlik alan
acisindan  incelenerek  karsilastirilmigtir: Arastirmanin
sonucunda ulasilan verilere i¢erik analizi yapiimistir.

Bulgular: Bu Calismamin  sonuglarina gére, devlet
tiniversitelerinde %42,7 oraninda iletisim dersleri bulunmakta
ve bu derslerin %81,8'i se¢meli ders kategorisinde yer
almaktadir. Vakif iiniversitelerinde ise iletisim dersi oram
%8 'dir ve bu derslerin %69,2 si se¢meli ders kategorisinde yer
almaktadr. Iletisim dersinin devlet iiniversitelerinde haftalik
1 saat (%54.5), donemlik 14 saat; vakif iiniversitelerinde ise
haftalik 2 saat (%69,2), donemlik 30 saat olarak verildigi tespit
edilmigtir. Iletisim derslerini yiiriiten egitimcilerden sadece
altist iletisim alaminda (tamami devlet iiniversitelerinde)
uzmanidir.

Sonu¢: Calisma, iletisim egitiminin dis  hekimligi
miifredatlarinda zorunlu olarak yer almasini, her yil iceriginin
gelistirilerek  miifredat  boyunca yayginlagtirilmasini  ve
iceriginin bir dis hekimi ile koordineli olarak belirlenerek bir
iletisim uzmamni tarafindan verilmesini onermektedir.

Anahtar Kelimeler: Dis Hekimligi Fakiilteleri; Dis
Hekimligi Egitimi; Dis Hekimi-Hasta Iligkisi

ABSTRACT

Aim: It is important for dentists to have effective
communication skills in terms of both providing quality health
services and achieving correct health outcomes. This study aims
to draw attention to communication skills education and ensure
its expansion in dentistry faculties by comparing the curriculum
of dentistry faculties in state and foundation universities in
Turkey in terms of communication skills education.

Material and Method: The curriculum of dentistry faculties
in state and foundation universities in Turkey were examined
and compared in terms of the presence of a communication
course, the number of the course, whether it is compulsory or
elective, the course hours, the period in which the course is
existing and the field of expertise of the instructor teaching the
course, covering the 2020-2021 academic year (fall semester
2020 and spring semester 2021).

Results: The study revealed that 42.7% of state universities
offer communication courses and 81.8% of these courses are in
the elective course category. In foundation universities, the rate
of communication courses is 8% and 69.2% of these courses
are in the elective course category. It has been determined
that communication course is 1 hour per week (54.5%) and
14 hours per semester in state universities, 2 hours per week
(69.2%) and 30 hours per semester in foundation universities.
Only six of the instructor teaching communication courses are
experts in the field of communication (all at state universities).

Conclusion: The study recommends that communication
education should be included in the dentistry curriculum as a
compulsory course, that its content should be developed and
expanded throughout the curriculum every year, and that its
content should be determined in coordination with a dentist and
taught by a communication expert.

Keywords: Dental Faculties; Dental Education; Dentist-
Patient Relationship

*Bu makale, “14th International Hippocrates Congress on Medical and Health Sciences” isimli kongrede 15 Mart 2024 tarihinde sunulmus ve

bildiri 6zetleri kitabinda sadece 6zet olarak yayinlanmistr.
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Iletisim; bireyin duygularini, diisiincelerini, bilgile-
rini paylagmasi eylemidir ve bu eylem neticesinde kisi
ya da gruplarm algi, tutum ve davranislarini etkilemek
amaglanmaktadir.' Iletisim bir bireyin digerlerine karst
gosterdigi eylem, onlarla kurdugu etkilesim, onlara kars1
tepkisi ya da bunlarin hepsini igeren bir olgudur.? fletmek
istedigi bir duygu, diisiince veya bilgisi olan kaynak tara-
findan iretilen mesajlar hedefe yonlendirilerek bir anlam
yaratma ve iligkiler gelistirme amaglanmaktadir. Bu yo-
niiyle iletisimin sosyal etkilesimlerde kisilerarasi iligkile-
ri kurma ve siirdiirme rolii bulunmaktadir. Bu rol insanla
temasin yogun oldugu birgok sektorde 6zelliklede saglik
sektoriinde iletisimin yer almasini zorunlu kilmaktadir.
Ozellikle hekimlerin tedavi siirecinin etkinligini arttira-
bilmek adina hastalar ile dogru iletisimi kurabilmelerini
olanakli kilan iletisim becerilerine sahip olmalari 6nem-
lidir.

[letisim siirecinde uygun dil segmek, mesaji agik ve
dogru bir sekilde vermek, iletisim kurulan kisiye sayg1
duymak, ona giiven vermek, onunla goz temasi sagla-
mak, beden diline dikkat etmek, iki yonli iletisim kur-
mak, geri bildirimde bulunmak, dinlemeyi 6grenmek ve
empati kurmak iletisimin taraflar1 arasinda etkili iletisim
kurulabilmesinin yolunu agmaktadir.?

Tedavinin etkinligini artirmak igin klinik hekim ve
hasta arasinda etkin bir iletisimin kurulmasi gereklidir.*
Hastanin saglik durumu hekim ve hasta arasinda etkin
bir iletisim kurulmasi ile daha iyiye gidebilmektedir. Et-
kili iletisimin hastanin duygusal saglig1 tizerinde oldugu
kadar semptomlarinin ¢6ziilmesinde, fonksiyonel ve fiz-
yolojik durumunda ve agrisinin kontroliinde de olumlu
etkileri bulunmaktadir.’ Hastalarla basarili etkilesim ve
iletisim, hem tip alanindaki hekimler hem de dis hekim-
leri igin hayati 6nem tagimaktadir.® Ciinkii hastaya iyi bir
tedavi hizmeti vermenin temelinde etkili iletisim vardir.”
Tletisim becerileri elbette ki gelistirilebilir.* Hekimlerin
iletisim yeteneklerinin, hastalariyla etkili bir sekilde ile-
tisim kurabilmeleri igin gelistirilmesi gerektigi agiktir.’
Dis hekimlerinin sahip olduklart iletisim becerilerinin,
dis hekimligi uygulamalarinda kaliteli hizmet vermenin
bir pargasi oldugu kanitlanmistir. Buradan varilacak so-
nug, iletisim becerilerinin tiim dis hekimligi miifredatin-

da ogretilmesi gerektigidir ki boylelikle bu egitim uzun

vadede hastalar1 daha iyi anlamaya ve uygun sonuglara
yol acar.!” Bu sebeple dis hekimligi 6grencilerine, egitim
donemlerinde ¢alisma hayatlarinda kaliteli hizmet ver-
melerini saglayacak etkin iletisim becerilerini dgretmek
dogru bir yaklagimdir.

kazandiklar1 beceriler sayesinde hastalari korku ve kay-
gilarryla bas etme, hastalarin sorunlarini tespit etme ve
bireysel ihtiya¢ ve algilarina gore ¢6ziim sunma konu-
sunda daha donaniml olabilirler.!® Giintimiizde iletisim
egitimi dis hekimligi fakiiltelerinde miifredatin 6nemli
bir unsuru olmaya baslamistir.'" Dis hekimligi fakiilte-
lerinde iletisim becerileri egitimlerinin miifredata eklen-
mesi ile ilgili ¢esitli raporlarin yaymlandigi da goriilmek-
tedir.? Iletisim becerilerinin, dis hekimligi miifredatinin
tamami1 boyunca diger temel dis hekimligi becerileriyle
ayni titizlikle 6gretilmesi gerekmektedir.'* Bununla bir-
likte dis hekimligi fakiiltelerinde zaman ve kaynak sikin-
tis1 sebebiyle basarili iletisim becerileri egitimini uygula-
mak zorlagsmaktadir.'’

Hekimin hastayi tedavi etme siirecinde sahip oldugu
iletisim becerileri kendisine duydugu 6zgiiveni gelistir-
mekte, empati yetenegini arttirmakta ve hastanin kaygisi-
n1 yonetmede kendisine yardime1 olmaktadir. Bu sebeple
ister tip fakiilteleri olsun ister dis hekimligi fakiilteleri
olsun hekim yetistiren tiim bdliimlerde iletisim egitimine
yer vermenin dnemi kagimilmazdir. Bu ¢alisma, bu gerek-
lilikten yola ¢ikarak, Tiirkiye’de bulunan devlet ve vakif
tiniversitelerinin disg hekimligi fakiiltelerini iletisim egi-
timine verdikleri 6nemi ve bu noktada aralarindaki fark-
liliklarin neler oldugunu incelemektedir. Devlet ve vakif
iiniversitelerinin dis hekimligi boliimlerinin miifredatla-
rinda iletisim egitiminin mevcut durumunu ortaya koyan
literatiirdeki ilk ¢alisma olmasi, iletisim egitiminin ge-
rekliligini vurgulamas, iletisim egitimine dikkat ¢ekmesi
ve tilkemizde iletisim dersinin bu boliimlerin miifredatla-
rinda daha fazla yer almasina ayna tutmasi bakimindan
calisma 6nem arz etmektedir.

Bu ¢alismanin amaci, Tiirkiye’de bulunan devlet ve
vakif {niversitelerindeki dis hekimligi fakiiltelerinin
miifredatlarini; iletisim dersinin var olmasi, se¢meli/
zorunlu olmasi, segmeli derslerin agilmasi, haftalik/do-
nemlik kredisi ve dersin dgretim elemaninin uzmanlik

alani agisindan incelemek ve bu noktalarda devlet ve va-
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kif tiniversitelerinin dis hekimligi fakiiltelerini karsilas-
tirarak iletigim egitimine yer verme agisindan devlet ve
vakif tiniversiteleri arasinda farkliliklar olup olmadigina
bakmaktir. Calismanin uzun vadeli amaci, hekimler i¢in
onemli bir beceri olan iletisim becerilerine dikkat c¢ek-
mek ve iletisim becerileri egitiminin hem devlet hem de
vakif tiniversitelerinin dis hekimligi fakiiltelerinde yay-

ginlastirilmasina katki saglamaktir.

Gereg ve Yontem

Calisma Helsinki Deklarasyonu prensiplerine uygun
olacak sekilde yapilmigtir. Calisma ic¢in Erzincan Binali
Yildirim Universitesi Insan Arastirmalar1 Sosyal ve Be-
seri Bilimler Etik Kurulu’ndan 10/12 protokol numarasi
ile etik kurul onay1 alinmuistir.

Tiirkiye’de dis hekimligi boliimlerinde egitim veren
devlet ve vakif iiniversitelerinin listesine, Tiirkiye Yiik-
sekogretim Kurumu’nun (YOK) resmi internet sitesinin
‘YOK Lisans Atlas1’** boliimiinden 2020 yilinda ulasil-
mustir. Dig hekimligi fakiiltelerinin miifredatlart ve ders
programlari, tiniversitelerin ve fakiiltelerin resmi internet
siteleri tizerinden 2020-2021 akademik yilin1 (2020 yili
giiz donemini ve 2021 yili bahar dénemi) kapsayacak se-
kilde incelenmistir.

Calismanin ana arastirma sorusu: “Tiirkiye’de bu-
lunan devlet ve vakif {iniversitelerinin dig hekimligi fa-
kiiltelerinde iletisim egitimine 6nem verilmekte midir?”
seklindedir. Calismanin ana sorusundan hareketle agagi-
daki sorularin yanitlarina ulagmak amaglanmistir.

1) Devlet ve vakif iiniversitelerinin dis hekimligi fa-
kiiltelerinde iletisim icerikli bir ders (Saglik iletisimi,
iletisim becerileri ya da kisilerarasi iletisim vb.) béliim-
lerin miifredatlarinda bulunmakta mudwr ve iletisim
dersi bulunmasi noktasinda devlet ve vakif {iniversiteleri
farklilagsmakta midir?

2) Dis hekimligi fakiiltelerinin miifredatlarinda yer
alan iletisim derslerinin zorunlu ders ya da se¢cmeli ders
olmast agisindan devlet ve vakif tiniversiteleri farklilag-
makta midir?

3) Dis hekimligi fakiiltelerinin miifredatlarinda yer
alan secmeli iletisim derslerinin ac¢ilmast bakimindan
devlet ve vakif liniversiteleri farklilagmakta midir?

4) Dis hekimligi fakiiltelerinin miifredatlarinda yer
alan iletisim derslerinin saatleri bakimindan devlet ve

vakif tiniversiteleri farklilasmakta midir?

5) Dis hekimligi fakiiltelerinin miifredatlarinda yer
alan iletisim derslerinin verildigi donemler bakimindan
devlet ve vakif liniversiteleri farklilasmakta midir?

6) Dis hekimligi fakiiltelerinin miifredatlarinda yer
alan iletisim derslerini veren dgretim elemanlarinin
uzmanlik alaninin iletisim olmasi bakimindan devlet ve

vakif liniversiteleri farklilasmakta midir?

Istatiksel Analiz

Caligmada toplanan verilere i¢erik analizi yapilmigtir.
Veriler, IBM SPSS 26 (Windows igin IBM SPSS Ista-
tistik, Versiyon 26.0., IBM Corp.) istatistik programi ile
analiz edilmistir. Caligmanin verilerine frekans analizi ve

crosstabs analizi yapilmistir.

Bulgular

Caligma verilerinin toplandigi 2020-2021 egitim-68-
retim y1li itibariyle Tiirkiye’de 77 dis hekimligi fakiiltesi
(61°1 devlet tlniversitesinde, 16’s1 vakif {iniversitesinde)
bulunmaktadir.'* Calisma esnasinda 75 dis hekimligi bo-
liimiiniin (devlette 59 boliim, vakifta 16 boliim) miifre-
dat bilgilerine ulasilmistir (Tablo I).

Dis Hekimligi Fakiiltelerinde Bulunan Iletigim
Dersi Sayisi, Dersin Tiirii, Egitim Dili ve Dersin
Islenme Bicimi

32’si devlet (%42,7), 6’s1 vakif (%8) iiniversitele-
rinde olmak iizere toplam 38 fakiiltede (%50,7) iletisim
dersi bulunmakta, 37 fakiiltede ise (%49,3) iletisim dersi
bulunmamaktadir (Tablo I). Arastirma sonuglarinda bazi
fakiiltelerde iletisim dersine hi¢ rastlanmazken bazi fa-
kiiltelerde birden fazla iletisim dersi oldugu gézlemlen-
mistir. Dolayistyla devlet iiniversitelerinde yer alan 59
bdlim igin 76 veri, vakif tiniversitelerinde yer alan 16
boliim i¢in 27 veri olmak tizere toplam 103 veri SPPS’e
girilmistir. Devlet tiniversitelerinin dis hekimligi fakiilte-
lerinde 44 (1°1 kurul igeriginde), vakif iiniversitelerinin
dis hekimligi fakiiltelerinde 13 tane olmak iizere toplam
57 (%55,3) iletisim dersi bulunmaktadir (Tablo I).

Devlet tiniversitelerinin %54,2’sinde, vakif {iniver-
sitelerinin ise %37,5’inde en az bir iletisim dersi bu-
lunmaktadir (Tablo II). Devlet iiniversitelerinin vakif
iiniversitelerine kiyasla iletisim dersine daha fazla yer
verdigi goriilmektedir.

Devlet tiniversitelerinde yer alan 32 dis hekimligi

fakiiltesinde bulunan iletisim derslerinin 4 tanesi (%9,1)
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Tablo 1. Dis Hekimligi Fakiiltelerinde iletisim Dersinin Genel Durumu

Iletisim Dersi

fletisim Dersi  lletisim Dersi ~ Toplam Toplam
Olan Fakiilte =~ Olmayan Fakiilte Sayis1  Iletisim Dersi
Sayisi Fakiilte Sayist Sayisi
Universite Devlet Say1 32 27 59 44
Tiiri Universitesi % Toplam 42,7% 36,0% 78,7% 42,7%
Vakaf Say1 6 10 16 13
Universitesi % Toplam 8,0% 13,3% 21,3% 12,6%
38 37 75 57
Toplam
% Toplam 50,7% 49,3% 100,0% 55,3%
Tablo II. En Az Bir Iletisim Dersi Bulunan Dis Hekimligi Fakiilteleri
Iletisim Dersi
En Az Bir {letisim  Iletisim Dersi Toplam
Dersi Olan Fakiilte Olmayan Fakiilte Say1si
Sayisi Fakiilte Sayist
Universite Devlet Say1 32 27 59
Tiirii Universitesi % Toplam 54,2% 45,8% 100,0%
Vakaf Say1 6 10 16
Universitesi % Toplam 37,5% 62,5% 100,0%
Toplam Fakiilte Sayis1 38 37 75

zorunlu ders olarak, 1 tanesi (%2,3) zorunlu se¢meli ders
olarak ve otuz alt1 tanesi (%81,8) ise segmeli ders ola-
rak verilmektedir. 3 dersin (%6,8) se¢meli ders mi yoksa
zorunlu ders mi oldugu bilgisine ulasilamamistir. Vakif
iiniversitelerinde yer alan 6 dis hekimligi fakiiltesinde
bulunan iletisim derslerinin 4 tanesi (%30,8) zorunlu
ders olarak, 9 tanesi (%69,2) ise segmeli ders olarak ve-
rilmektedir. Devlet tiniversitelerinin ve vakif {iniversi-
telerinin iletisim derslerine agirlikli olarak se¢meli ders
(%78,9) kategorisinde yer verdigi goriilmektedir (Tablo
IIT). Vakif tiniversitelerinin dis hekimligi fakiiltelerinde
iletisim derslerinin zorunlu ders olarak verilme orani
daha yiiksektir.

Dis hekimligi fakiiltelerinde bulunan 57 dersten sa-
dece devlet tiniversitesinde bulunan bir iletisim dersinin
egitim dili Ingilizce, digerlerinin egitim dili ise Tiirk¢edir
(%98,2). Devlet tiniversitelerinde yer alan iletisim ders-
lerinden sadece 1 tanesi uygulamali (segmeli kategorisin-
de, 1 saat pratik, 1 saat teorik) olarak islenmekte, diger

tim dersler teorik (%98,2) olarak iglenmektedir.

Iletisim Dersinin Acilma Durumu

Devlet tiniversitelerinin dis hekimligi fakiiltelerin-
de yer alan 44 dersten (5’1 zorunlu, 36’s1 se¢meli, 3’0
tiirii bilinmeyen) 28’inin (%63,6), vakif iiniversitelerinin
dis hekimligi fakiiltelerinde yer alan 13 dersten (4’ zo-
runlu 9’u segmeli) 6’smin (%46,2) aktif olarak islendi-
&i tespit edilmistir. Genel toplama bakildiginda devlet
tniversitelerinde iletisim derslerinin %49,1’inin, vakif
tiniversitelerinde ise %10,5’inin agildig: (toplam %59,6)
goriilmektedir (Tablo IV). Vakif tiniversitelerine kiyasla
devlet tiniversitelerinde iletisim derslerinin %38,6 ora-
ninda daha fazla a¢ildig1 goriilmektedir.

Agilan se¢meli iletigim derslerinin %49,1’si dev-
let tiniversitelerinde, %10,5 ise vakif iiniversitelerinde
bulunmaktadir (Tablo IV). Devlet tiniversitelerinin dis
hekimligi boliimlerinde bulunan otuz alt1 (36) segmeli
iletisim dersinden 20 tanesi (%55,6), vakif tiniversitele-
rinin dis hekimligi béliimlerinde bulunan 9 se¢meli ileti-
sim dersinden 2 tanesi (%22,2) agilmistir. Genel olarak
ise acilan segmeli derslerin %90,9°u devlet {iniversitele-
rinde, %9,1°1 ise vakif iiniversitelerinde bulunmaktadir
(Tablo V).
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Tablo III. Dis Hekimligi Fakiiltelerinde Iletisim Dersinin Tiirii

Dersin Tiirii

Zorunlu

Zorunlu Se¢meli Secmeli Bilgi Yok Toplam
Universite  Devlet Say1 4 36 1 3 44
Tiirii Universitesi o, {Jpiversite
- Tird 9,1% 81,8% 2,3% 6,8% 100,0%
Icerisinde
% Toplam 7,0% 63,2% 1,8% 5,3% 77,2%
Yaklf Sayi 4 9 0 0 13
Universitesi o, {Tpiversite
~ Trd 30,8% 69,2% 0,0% 0,0% 100,0%
Icerisinde
% Toplam 7,0% 15,8% 0,0% 0,0% 22,8%
Say1 8 45 1 3 57
% Universite
Toplam ~ Turd 14,0% 78,9% 1,8% 5,3% 100,0%
Icerisinde
% Toplam 14,0% 78,9% 1,8% 5,3% 100,0%

Tablo 1V. Devlet ve Vakif Universitelerinin Dis Hekimligi Fakiiltelerinde Iletisim Dersinin A¢1lma Durumu

Dersin Durumu

Agilmis Agtlmamis Bilgi Yok Toplam
Universite Devlet Say1 28 15 1 44
Tiirii Universitesi o, Universite Tiirii
0, 0, o 0
icerisinde 63,6% 34,1% 2,3% 100,0%
% Toplam 49,1% 26,3% 1,8% 77,2%
Vakaf Say1 6 0 7 13
Universitesi % Universite Tiirii
0, 0 0, 0
icerisinde 46,2% 0,0% 53,8% 100,0%
% Toplam 10,5% 0,0% 12,3% 22,8%
Say1 34 15 8 57
0 © Y . . .. ee
Toplam o Universite Tiiri 59,6% 26,3% 14,0% 100,0%
Igerisinde
%Toplam 59,6% 26,3% 14,0% 100,0%

Iletisim Dersinin Haftalik ve Bir Donemlik

Kredisi

Devlet tiniversitelerinin dis hekimligi fakiiltelerinde
yer alan iletisim derslerinden 1 tanesinin kredi bilgisine
ulasilamamstir. Tletisim dersinin devlet {iniversitelerin-
de agirlikli olarak 1 saat (%54.5), vakif iiniversitelerin-
de ise 2 saat (%69,2) oldugu goriilmektedir (Tablo VI).
Iletisim derslerinin bir désnemde toplamda kag saat oldu-
guna bakildiginda devlet iiniversitelerinde agirlikli ola-

rak toplamda 14 saat (%36,4), vakif iiniversitelerinde ise

toplamda 30 saat (%61,5) oldugu goriilmektedir
(Tablo VII).

Iletisim Derslerinin Verildigi

Dénem/Dénemler

Hem devlet iiniversitelerinin (17 ders), hem de va-
kif Giniversitelerinin (4 ders) dis hekimligi fakiiltelerinin
miifredatlarinda iletisim derslerine en ¢ok ikinci sinifta
(21 ders,) yer verdikleri goriilmektedir. iletisim dersleri-
nin, hem vakif hem de devlet iiniversitelerinde sirasiyla

ikinci ve birinci yilda daha ¢ok agildiklar1 goriilmektedir.
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Tablo V. Se¢meli iletisim Derslerinin Agilma Durumu

Dersin Durumu

Dersin .
Tiirii Acilmis Acilmamis  Bilgi Yok Toplam
Secmeli Universite Devlet Say1 20 15 1 36
Tiirii Universitesi o {niversite Tiirii
0, 0, 0, 0,
icorisinde 55,6% 41,7% 2.8% 100,0%
% Dersin Durumu 90,9% 100% 12,5 80%
Igerisindeki ’ ’
% Toplam 44.4% 33,3% 2.2% 80%
Vakaf Say1 2 0 7 9
Universitesi % Universite Tiirii
0, 0 0, 0,
icerisinde 22.2% 0,0% 77.8% 100,0%
% Dersin Durumu 9,1% 0,0% 87,5% 20%
Igerisindeki ’ ’ ’
% Toplam 4,4% 0,0% 15,6% 20%
Tool Say1 22 15 8 45
oplam
P %Toplam 48,9% 33,3% 17,8% 100,0%
Tablo VL. iletisim Derslerinin Haftalik Saati/Kredisi Saati/Kredisi
Yok 1 2 3 4 Toplam
Universite Devlet Say1 1 24 16 2 1 44
it Universitest o, Universite Tiiri 2,3% 54,5% 364%  4,5% 23%  100,0%
Igerisinde ’ ’ ’ ’ ’ ’
. : —
/o Saati/Kredisi 56 500 g5 70, 64,0%  100,0%  100,0%  77.2%
Igerisinde
% Toplam 1,8% 42,1% 28,1% 3,5% 1.8%  77.2%
Vakaf Say1 0 4 9 0 0 13
Universitest o, Universite Tiiri 0,0% 30,8% 692%  0,0% 0,0%  100,0%
I¢erisinde ’ ’ ’ ’ ’ ’
; : —
% Saati/Kredisi 0,0% 14,3% 36,0%  0,0% 0,0%  22.8%
I¢erisinde
% Toplam 0,0% 7,0% 15,8% 0,0% 0,0%  22.8%
Say 1 28 25 2 1 57
0 Y . . .. .
7o Universite Tird - o/ 49,1% 439%  3,5% 1,8%  100,0%
I¢erisinde
Toplam % Saati/Kredisi
o DAAWAICASL — 1000%  100,0%  100,0%  100,0%  100,0%  100,0%
Igerisinde
%Toplam 1,8% 49,1% 439%  3,5% 1,8%  100,0%
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fkinci y1lda bulunan 21 dersten 15 (11 tanesi devlet iini-
versitesinde, 4 tanesi vakif iiniversitesinde) tanesi agil-
muistir. Birinci yilda bulunan 15 dersten ise 9 (1 tanesi va-
kif iniversitesinde, 8 tanesi devlet iniversitesinde) tanesi
acilmistir (Tablo VIII).

Iletisim Dersini Veren Egitimcilerin

Uzmanlik Alanlart

Tablo VIIL. iletisim Derslerinin Verildigi Déneme/Donemlere Gére Agilma Durumu

fletisim derslerini yiiriiten kisilerden sadece 6’smnin
iletisim uzmani (%13,6) oldugu ve tamaminin devlet {ini-
versitelerinde bulundugu gériilmektedir. insan psikoloji
alaninda uzman olan ve iletisim egitimi vermeye yetkin
olarak diisiiniilebilecek egitimcilerin (psikiyatr hekim,
psikolojik danisman ve uzman psikolog) sayist ise 4 ki-

sidir. Bu 4 kisinin 3’0 devlet tiniversitelerinde, 1 tane-

Universite Tiirii

Dersin Devlet Yaklf Toplam
Durumu Universitesi Universitesi
Acilmis Yili 1. Y1l Giiz ve Bahar Donemi 0 1 1
1. Y1l Giiz Donemi 4 0 4
1. Y1l Bahar Dénemi 4 0 4
2. Y1l Giiz ve Bahar Doénemi 2 4 6
2. Y1l Giiz Dénemi 6 0 6
2. Y1l Bahar Dénemi 3 0 3
3. Y1l Giiz Dénemi 3 0 3
3. Y1l Bahar Dénemi 3 0 3
4. Y1l Giiz Dénemi 1 1 2
4. Y1l Bahar Dénemi 1 0 1
5. Y1l Bahar Donemi 1 0 1
Toplam 28 6 34
Acilmamis Yili 1. Y1l Giiz ve Bahar Donemi 3 - 3
1. Y1l Giiz Dénemi 3 - 3
2. Y1l Giiz ve Bahar Dénemi 1 - 1
2. Y1l Giiz Donemi 4 - 4
2. Y1l Bahar Dénemi 1 - 1
3. Y1l Bahar Donemi 1 - 1
4. Y1l Giiz Dénemi 1 - 1
4. Y1l Bahar Dénemi 1 - 1
Toplam 15 - 15
Bilgi Yok Y1l 3. Y1l Bahar Dénemi 1 0 1
1.2.3.4.5.Y1 0 7 7
Toplam 1 7 8
Toplam Yil 1. Y1l Giiz ve Bahar Dénemi 3 1 4
1. Y1l Giiz Dénemi 7 0 7
1. Y1l Bahar Dénemi 4 0 4
2. Y1l Giiz ve Bahar Donemi 3 4 7
2. Y1l Giiz Dénemi 10 0 10
2. Y1l Bahar Dénemi 4 0 4
3. Y1l Giiz Dénemi 3 0 3
3. Y1l Bahar Dénemi 5 0 5
4. Y1l Gliz Donemi 2 1 3
4. Y1l Bahar Dénemi 2 0 2
5. Y1l Bahar Dénemi 1 0 1
1.2.3.4.5.Y1 0 7 7
Toplam 44 13 57
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si ise vakif tiniversitesinde iletisim dersini vermektedir.
Genel olarak iletisim dersinin fakiilte biinyesinde gorevli
olan dis hekimleri tarafindan (12) ve fakiilte dig1 hekim-
ler tarafindan (6) verildigi goriilmektedir. Ayrica alan
dis1 olarak egitim bilimci ve isletmeci tarafindan iletisim
dersi verildigi de gdzlemlenmektedir. Iletisim dersini ve-
ren egitimcinin uzmanlk bilgisine ulasilamayan 23 ders
bulunmaktadir (Tablo IX). Sonug olarak devlet {iniversi-
telerinde iletisim dersini vermek iizere iletisim alaninda

uzman kisilere yer verilirken vakif tiniversitelerinde yer

Tablo IX. {letisim Dersini Yiiriiten Kisinin Uzmanlik Alam

iletisim  Psikiyatr

redatlarina ulasilan dis hekimligi boliimleriyle sinirhidir.
Literatiirde dis hekimligi fakiiltelerinin iletisim dersleri-
nin varlig1 agisindan genel bir analizi yapan ¢alismalara
bakildiginda 2002 yilinda, Amerika ile Kanada’daki 40
dis hekimligi fakiiltesinin iletisim derslerini inceleyen
calisma dikkat ¢ekmektedir.'> Ayrica Almanca konusu-
lan ii¢ iilkede (Almanya, Avusturya ve Isvigre), 34 dis
hekimligi fakiiltesinde 2013 yilinda yapilan galismanin
bulgular1 da dikkate degerdir.!> Bu ¢alisma ise tilkemizde

bulunan dis hekimligi fakiiltelerinde iletisim dersinin yer

Ders Yiiriitiiciisii

Disg Psikolojik Egitim Uzman

Uzmani Hekim Hekim Hekimi Danigman Bilimci Isletmeci Bilgi Yok Psikolog Toplam
Universite Devlet Say1 6 1 5 1 1 1 3 15 1 44
Tiirii Universitesi —
P
v Universite Tarll 15 6o 5300 1149 25.0% 2,3% 2,3% 6,8% 34,1% 2,3% 100,0%
Igerisinde
%Ders Viritlcl- 50 000 5000, 833%  917%  100,0%  333%  100.0%  652%  1000%  77.2%
sii Igerisinde
% Toplam 10,5%  1.8%  8.8%  19,3% 1,8% 1,8% 5,3% 26,3% 1,8% 77.2%
Vakif Say1 0 1 1 1 0 2 0 8 0 13
Universitesi o, Universite Tiirii
omversiie I 00%  77%  79%  1.7% 0,0% 15.4% 0,0% 61,5% 0,0% 100,0%
Igerisinde
o Ders Viriticl- 500 50000 167%  83% 0,0% 66,7% 0,0% 34,8% 0,0% 22,8%
sti [gerisinde
% Toplam 0,0%  1.8%  18%  1,8% 0,0% 3,5% 0,0% 14,0% 0,0% 22,8%
Say1 6 2 6 12 1 3 3 23 1 57
voUniversite TUrd o o 3500 1059  21,1% 1,8% 5,3% 5,3% 40,4% 1,8% 100,0%
Igerisinde
Toplam
o Ders Yiriticli- 00 00 10000 100,0%  100,0%  100,0%  1000%  100,0%  100,0%  100,0%  100,0%
sii Igerisinde
%Toplam 105%  35%  105% 21,1%  1,8% 5,3% 5,3% 40,4% 18%  100,0%

verilmedigi goriilmektedir.

Tartisma

Tiirkiye’de bulunan dis hekimligi fakiiltelerinin miif-
redatlarinda yer alan iletisim egitiminin mevcut durumu-
nu derinlemesine analiz eden baska bir ¢alisma bulunma-
masi sebebiyle bu calisma 6nem arz etmektedir. Literatiir
taramast esnasinda, dis hekimliginde iletisim {izerine
yapilan uluslararasi ¢alismalarin yogunlukla 6grencile-
rin iletisim becerilerini degerlendirmeye yonelik oldugu,
fakiiltelerin miifredatlarini iletisim egitimi agisindan de-
rinlemesine inceleyen c¢alismalarin sinirli oldugu goriil-
miistir.

Bu calismada, Tiirkiye’deki devlet ve vakif tiniversi-
telerinin dis hekimligi fakiiltelerinin miifredatlari, ileti-

sim egitimi acisindan analiz edilmistir. Bu ¢alisma miif-

alma durumunu, dersin siiresinin yaninda miifredatta yer
almakla birlikte dersin aktif olarak acilip agilmadigini,
hangi donemde verildigini ve dersi yiirliten 6gretim ele-
maninin uzmanlik alanint devlet ve vakif iiniversiteleri
arasindaki ayrimlara bakarak incelemektedir. Calisma
sonuglarina gore Tiirkiye’de 32’si devlet {iniversitesinde,
6’s1 ise vakif tiniversitesinde olmak {izere toplam 38 dis
hekimligi fakiiltesinde (%50,7) en az bir iletisim dersi
bulunmaktadir. Ulkemizdeki dis hekimligi fakiiltelerinin
yarisindan biraz fazlasinin miifredatlarinda iletisim ders-
lerine yer verdikleri goriilmektedir.

2002 yil1 itibariyle Amerika’daki 36 ve Kanada’daki
4 dis hekimligi fakiiltesini kapsayan ¢aligmanin sonugla-
11 kirk dis hekimligi fakiiltesinin %35’inde iletigim dersi
verildigini gostermektedir.’ Almanca konusulan iig tilke-

de (Almanya, Avusturya ve Isvicre), 34 dis hekimligi fa-
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kiiltesinden 2013 y1linda elde edilen veriler bu ii¢ tilkede
dis hekimligi fakiiltelerinin %76’smin (26) iletisim egi-
timi verdigini gostermektedir.'? Bu oranin {i¢ ayr iilke-
ye ait olmasi sebebiyle tilkemizin verileriyle kiyaslama
yapmak dogru olmayacaktir. Ancak 2020 yili itibariyle
iilkemizdeki dis hekimligi fakiiltelerinin iletisim dersi
sayisinin (%50,7) yiiksek oldugunu ve 2002 yilindaki
Amerika verilerinin oldukga iistiinde oldugunu séylemek
miimkiindiir. Devlet tiniversitelerinde iletisim derslerinin
%11,4°1, vakif tiniversitelerinde ise %30,8’1 zorunlu ders
olarak &grencilere verilmektedir. Ulkemizde dis hekimli-
§i fakiiltelerinde yer alan iletisim derslerinin %15,8 zo-
runlu, %78,9°u ise segmeli derstir. Bu segmeli derslerin
%48,9’unun acg1ldig1 tespit edilmistir ki bu durum 57 ile-
tisim dersinden 34 tanesinin (%59,6) aktif olarak verildi-
gini gostermektedir. Neticede lilkemizde bulunan toplam
75 dis hekimligi boliimiinde aktif olarak verilen iletisim
dersi oran1 %45,3 olmakta, dolayisiyla bu sonuglar fa-
kiiltelerin %50,7’sinin miifredatlarinda iletisim egitimi
gozikkmekle birlikte aktif olarak %45,3’linde iletisim
egitimi verildigini gostermektedir. Yine de bu oran dis
hekimligi fakiiltelerinde iletisim egitiminin yiiksek oran-
da yer almasi agisindan énemlidir.

Bazi calisma sonuclar1 6grencilerin iletisim egiti-
minin gerekliligine dnem verdiklerini goéstermektedir.
Dental anksiyete iizerine yapilan bir ¢aligma sonucunda,
iletisim egitimi alan dgrencilerin, kaygili hastalarla basa
cikmak i¢in daha fazla iletisim becerilerine sahip olduk-
lar1 ve kaygiyi tespit etme konusunda daha fazla beceri
kazandiklar1 ortaya ¢ikmistir.'® Baska bir ¢aligmada ise
kimi/ hasta iletigsimi tizerine bir kurs verilmis ve kursun
ardindan 6grencilerin goriisleri alinmistir. Kursa katilan
ogrenciler, kursu hekim-dis hekimi/hasta etkilesimi agi-
sindan olduk¢a onemli, yararli ve hayati olarak deger-
lendirmistir. Ogrenciler kursa katilmadan once iletisim
becerileri egitiminin ¢ok fazla 6nemli olmadigint diisii-
niirken kursa katildiktan sonra olduk¢a dnemli oldugunu
diisiinmiislerdir. Ogrenciler, kursun iletisim becerilerine
olan giivenlerini gelistirdigini ve hasta merkezli iletisim
hakkinda ¢ok sey ogrendiklerini belirtmislerdir. Ayrica
ogrencilerin bazilart kursun normal miifredatin bir par-
cas1 olmasini istemistir.’ Yeni Zelanda’da dis hekimligi

ticlincii sinif 6grencilerine sekiz saat zorunlu olarak ve-

rilen bir iletisim becerileri dersinin ardindan &grenciler
dersin yeni iletisim becerileri ve teknikleri gelistirmede
kendilerine yardimci oldugunu belirtmislerdir. Ogren-
ciler egitimin, 6zgiivenlerini ve iletisime olan ilgilerini
arttirdigini, ayrica iletisim becerilerinin lisans egitimleri
icin 6nemli bir bilesen oldugunu belirtmislerdir.'” Bu se-
beple tilkemizde dis hekimligi fakiiltelerinde iletisim egi-
timinin yliksek oranda yer almasi, 6grencilerin mesleki
hayatlarinda hasta ile iletisim kurarken ihtiya¢ duyacak-
lar1 iletisim becerilerini onlara kazandirmasi agisindan
olumlu olarak degerlendirilmektedir.

Amerika ve Kanada’da yapilan ¢aligmada, fakiilte-
lerin %35’inde (14/40) kisilerarasi iletisim ayr1 bir ders
olarak verilmekte, diger fakiiltelerde ise derslerde kisi-
lerarasi iletisime deginildigi goriilmektedir. Cogu fakiil-
rine ayri bir ders olarak dgrettigi, ii¢ fakiiltenin ise bir
tip fakdiltesi ile birlikte disiplinler arasi dersler verdigi
goriilmektedir. Fakiiltelerin sadece licte birinde 6zellikle
kisilerarasi iletisime odaklanan birden fazla ders bulun-
maktadir.”® Bu caligma sonuglarina goére Tiirkiye’de 38
fakiiltede (%50,7) kisileraras: iletisimle ilgili bir ders
bulunmaktadir. Ulkemizde devlet iiniversitelerinde miif-
redatinda birden fazla iletisim dersi olan dis hekimligi
fakiiltesi sayis1 8 iken vakif tiniversitelerinde sadece 1
dis hekimligi fakiiltesinde birden fazla iletisim dersi bu-
lunmaktadir.

Amerika ve Kanada’da yapilan c¢aligmada, dis he-
kimligi fakiiltelerinin iletisim dersine ayirdiklari siire ile
ilgili bir veri bulunmamaktadir.’® Bu ¢aligmada ise her
bir fakiiltenin miifredatlarina erisildiginden iletisim ders-
lerinin siiresi net olarak bilinmektedir. Iletisim dersinin
devlet tiniversitelerinde agirlikli olarak 1 saat (%54.5),
vakif iiniversitelerinde ise 2 saat (%69,2) oldugu goriil-
mektedir. Iletisim derslerinin toplamda kag saat olduguna
bakildiginda devlet tiniversitelerinde agirlikli olarak top-
lamda 14 saat (%36,4), vakif tiniversitelerinde ise top-
lamda 30 saat (%61,5) oldugu goriilmektedir.

fletisim dersinin tip ve dis hekimligi fakiiltelerinde
ornek uygulamalarla 6gretilmesinin O0grencilere hasta-
nin bakis agisini kazandirmasi agisindan daha faydali
oldugunu soyleyen birgok ¢alisma bulunmaktadir.!>!7-2*
fletisim 6gretiminde aktif 6gretim ve performansa dayali

degerlendirmeler daha sik kullanilmalidir. Klinik dnce-
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si ve klinik ortamlarda 6gretim tamamlayici olmalidir.'
Iletisim egitimi verilirken dis hekimi-hasta senaryolari-
nin islendigi videolarn incelenmesi, hem 6grenci hem
de egitmen icin degerli bir ara¢ olarak goriilmektedir.
Bununla birlikte ger¢ek hastalarin da bu egitimlerde
yer almasinin egitimi daha gergekei kilabilecegi oneril-
mektedir.”* Bu ¢alisma sonuglarina gore tilkemizde dis
hekimligi fakiiltelerinde yer alan 57 dersten sadece dev-
let tiniversitesinde yer alan 1 ders teorik ve uygulamali
(secmeli kategorisinde, 1 saat pratik, 1 saat teorik) olarak
islenmekte, diger 56 ders teorik iglenmektedir.

Amerika ve Kanada’da yapilan ¢alismanin sonuglari,
ilk iletisim becerileri dersini birinci yilda veren 17 okul,
ikinci yilda veren 18 okul ve {igiincii yilda veren 5 okul
oldugunu gostermektedir. Yirmi dort okul sadece ilk iki
yil boyunca, bes okul ise sadece son iki yilda iletisim der-
si vermistir. Caligsma, dis hekimligi fakiiltelerinin yarisin-
dan fazlasmin iletisim derslerini yogunlukla ilk iki yilda
verdigini gostermektedir.'® Almanca konusulan ti¢ iilkede
yapilan ¢alismanin sonuglart ise dig hekimligi fakiiltele-
rinde iletisim becerileri egitiminin agirlikli olarak altinc
ve dokuzuncu yariyillar arasinda verildigini gostermek-
tedir. Bu fakiiltelerde birinci, ikinci ve dordiincii yartyil-
da iletisim derslerine neredeyse hig rastlanmamaktadir.'?
Tipta iletisim becerileri lizerine yapilan ve altt yillik egi-
timin degerlendirildigi ¢aligma, tim miifredat boyunca
bir ‘beceri dizisi’ seklinde iletisim siirekliligi olusturma-
nin 6grencilerin iletisim problemlerinin erken tespitinde
daha faydali oldugunu géstermektedir.”® Dis hekimi-has-
ta iletisimine vurgu yapan deneysel kurslar, miifredatin
rasinda ogrencilere baglangicta verilmelidir. Dis hekim-
ligi 6grencilerine, ¢alisma hayatlarinda hastalarla etkili
iletisim kurabilmeleri i¢in, dgrenimleri sirasinda erken
donemlerde iletisim stratejilerini 6grenme, deneyimleme
ve yansitma firsati sunulmalidir.® Dis hekimligi okullart,
gitgide karmasiklagan iletisim konularimi tim miifredat
boyunca asama asama Ogrencilere vererek dgrencilerin
iletisim becerilerini gelistirmeye ¢aligmalidirlar.'> Calis-
mamizin sonuglarina gore iilkemizde devlet iiniversitele-
rinde 32 fakiilteden 29 tanesi (%88) 31 iletisim dersini ilk
iki yilda vermektedir. Vakif {iniversitelerinde de iletisim
dersi en ¢ok ikinci yilda (4 fakiiltede, 4 ders, %14,8) ve-

rilmektedir. Biitline baktigimizda iilkemizde dis hekimli-

§i fakiiltelerinde iletisim derslerinin miifredatta agirlikl
olarak birinci ve ikinci yilda bulundugu goriilmekte ve
6grencilerin egitim hayatlarinin ilk yillarinda, gelisimle-
rinin erken dénemlerinde iletisim becerilerinin gelistiril-
mesi dogru bir yaklagim olarak degerlendirilmektedir.
Amerika ve Kanada’da yapilan ¢alismada, iletisim
derslerini veren yetmis 6gretim {iyesinin 37’sinin (%53)
dis hekimi oldugu, 33’iiniin ise (%47) farkli alanlardan
oldugu tespit edilmistir. Dis hekimi olmayan diger egi-
timeilerin %58’1 psikoloji, %42’si ise egitim, ekonomi
ve siyaset bilimi, sosyoloji, iletisim ve halk sagligi alan-
larinda lisans derecesine sahip olan egitimcilerdi. Egitim
icin birincil sorumluluga sahip olanlarin yaklasik yari-
sinin dis hekimi olmamasi, dgretimde ¢esitli disiplinle-
rin yer aldigin1 gostermektedir. Psikologlarin uzmanlik
alanlari itibariyle iletisim becerilerine daha fazla sahip
olduklari i¢in iletisim egitiminde psikologlara daha fazla
yer verildigi diisiiniilmektedir.” Yine bagka bir calismada
tercihen hem sosyal bilimler/psikoloji alanindan hem de
dis hekimligi mesleginden yetenekli egitmenlerin kulla-
nilmasinin 6grencilerin 6grenimine birgok faydasi oldu-
gu bulunmustur.'” Tip egitiminde 6 yil boyunca verilen
iletisim egitiminde ise tim egitim oturumlari pratisyen
hekim ve psikologlardan olusan bir ekip tarafindan dii-
zenlenmektedir. Caligma iletisim egitimini verecek egi-
timciler i¢in tip bilimleriyle ilgilenen psikologlar gibi
iletisim uzmanlarinin, tibbi iletisimle ilgilenen pratisyen
hekimlerin ve kendi alanlarindaki tibbi sorunlarla ilgili
iletisim konulari ¢alisan tip uzmanlariin daha uygun ol-
dugunu belirtmektedir.”® Bu ¢alismanin sonuglari ise fa-
kiiltelerde iletisim derslerini yiirliten egitimcilerin sadece
6’sinin iletisim uzmant (%10,5) oldugunu gostermek-
tedir. Bu 6 6gretim elemani da devlet tiniversitelerinde
iletisim dersini ytriiten kisilerdir. Vakif iiniversitelerinde
iletisim dersini yiriiten iletisim uzmant bulunmamak-
tadir. Insan psikolojisi alaninda uzman olan ve iletigim
egitimi vermeye yetkin olarak disiiniilebilecek egitim-
cilerin (psikiyatr hekim, psikolojik danisman ve uzman
psikolog) sayisi ise devlet liniversitelerinde 3 kisi, vakif
tniversitesinde ise 1 kisidir. Devlet Universitelerinde
iletisim derslerini veren 6gretim elemanlarmin %6,8’1
psikoloji alaninda egitim almis biri iken vakif iiniversi-
telerinde bu oran %3,7’dir. Genel olarak iletisim dersinin

fakdilte biinyesinde gorevli olan dis hekimleri tarafindan
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(devlet tniversitelerinde %25, vakif lniversitelerinde
%3,7) ve fakiilte dist hekimler tarafindan (devlet iiniver-
sitelerinde %11,4, vakif iniversitelerinde %3,7) verildigi
goriilmektedir. Ayrica alan dig1 olarak egitim bilimci ve
isletmeci tarafindan iletisim dersi verildigi de gézlemlen-
mektedir. letisim dersinin bu alanda ya da psikoloji ala-
ninda uzman biri tarafindan verilmesi yani kisiler arasi
iligkiler tizerine yetkin, alana hakim uzmanlar tarafindan
verilmesi daha dogru bir yaklagimdir.

Her ne kadar dis hekimligi fakiiltesi dekanlari haliha-
zirda yogun olan miifredatta reform yapmanin zor oldu-
gunu dile getirseler de? egitim doneminde etkili iletigim
becerisi egilimlerini dgretmek gelecegin hekimlerine
mesleki anlamda katki saglayacak ve toplumun gelecek-
te daha iyi saglik hizmetine kavusmasi i¢in olumlu bir

yatirim olacaktir.?’

Sonuc¢
egitim donemlerinde gelistirilmesi; ¢aligma hayatlarin-
da hasta ile daha iyi iletisim ve gili¢lendirilmis bir hekim
hasta iligkisi kurmalarini saglayarak sunulan hizmetin
kalitesini, tedavinin etkinligini arttiracaktir. Bu ¢alisma-
nin sonuglar1 devlet iiniversitesinde %42,7; vakif iiniver-
sitesinde %8 oraninda iletisim derslerinin bulundugunu
ve daha ¢ok segmeli ders kategorinde yer aldigini (devlet
%81,8 ve vakif %69,2) gostermektedir.

Acilan iletisim derslerinin %49, 1’si devlet iniversite-
lerinde, %10,5 ise vakif tiniversitelerinde bulunmaktadir.
Devlet liniversitelerinin miifredatlarinda yer alan segme-
li iletisim derslerinin %71,4°1, vakif tiniversitelerinin
miifredatlarinda yer alan se¢meli iletisim derslerinin ise
933,31 agilmistir. Genel olarak ise agilan se¢meli ders-
lerin %90,9u devlet iiniversitelerinde, %9,1°1 ise vakif
tiniversitelerinde bulunmaktadir

Iletisim dersinin devlet {iniversitelerinde haftalik 1
saat (%54.5), toplamda 14 saat; vakif iiniversitelerinde
ise haftalik 2 saat (%69,2), toplamda 30 saat olarak ve-
rildigi tespit edilmistir. Bu ders siireleri 6zellikle de dis
hekimligi fakiiltelerinin mesleki becerilere yonelik yo-
gun miifredatlari diistiniildiigiinde yeterli goriilmektedir.
Hem devlet tiniversitelerinin hem de vakif {iniversite-
lerinin iletisim derslerine en ¢ok ikinci smifta yer ver-
dikleri goriilmiistiir. Ogrencilere erken donemde iletisim

becerilerini kazandirma noktasinda egitim hayatlariin

ilk yillarinda iletisim becerilerinin verilmesi dogru bir
yaklagimdir.

fletisim derslerini yiiriiten kisilerden sadece 6’smin
iletisim uzmani (%13,6) oldugu ve devlet iiniversitele-
rinde bulundugu, derslerin daha ¢ok hekimler tarafindan
yiiriitiildiigii goriilmektedir. iletisim dersinin iletigim
alaninda ya da psikoloji alaninda uzman biri tarafindan
verilmesi 6grencilere etkin iletisim becerilerini kazandir-
mak agisindan daha dogru bir yaklagimdir. Ayn1 zamanda
dersin igeriginin bir hekimle koordineli olarak belirlen-
mesi, Ogrencilerin mesleki iletisim ihtiyaglarina uygun
bir 6gretim yapilmasi agisindan uygun bir yontem ola-
bilir.

Bu calisma tilkemizde devlet ve vakif {iniversitele-
rinde bulunan dis hekimligi fakiiltelerindeki iletigim egi-
timinin bir portresini ¢ikarmaktadir. iletisim derslerinin
daha ¢ok se¢meli ders kategorisinde yer almasi, agilma-
ma durumunun olmasi ve 6grencinin tercihine birakilma-
st hekim-hasta iligskisinde 6nemli bir rolii olan iletisim
becerilerine yeteri kadar yer verilmemesi anlamina gel-
mektedir. Sonug olarak, etkin iletisim becerilerini 6gren-
cilere kazandirmak igin iletisim derslerine miifredatlarda
zorunlu ders olarak yer verilmesi ve farkli seviyelerde
konular igerecek sekilde miifredat boyunca yayginlasti-

rilmasi Onerilmektedir.
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Karamehmet A C & Yilmaz F

Kama Dis Anomalisine Sahip Maksiller Lateral Kesici Dislerin Direkt Kompozit Veneerlerle Tedavisi :

Olgu Sunumu

Treatment of Maxillary Lateral Incisors Teeth With Peg-Shaped Tooth Anomalies by Direct Composite

Veneers

OZET

Kama lateraller, siklikla maksiller kesici dislerde
rastlanan, normalden kiiciik, sivri sekilli dislerdir. Bilateral
olarak kama laterallere sahip hasta, estetik beklentilerle
klinigimize  bagvurdu. Yapilan intraoral ve radyolojik
muayenelerin 1s1ginda hastaya tedavi segenekleri anlatild.
Hastaminda onayr alinarak dislerin direkt kompozit veneer
uygulamasi ile tedavisine karar verildi. Dis rengi belirlenerek
kullanilacak kompozit rezinler ve renkleri se¢ildi. Tabakalama
yontemiyle kompozitler dige yerlestirildi ve tedavi tek seansta
bitirildi. Restorasyonlarin yiizeyleri bitirme frez ve diskleri,
polisaj lastikleri kullamilarak diizenlendi. Bu olgu sunumunun
amact, hastanin estetik goriintimiinden rahatsiz oldugu kama
laterallerdeki sekil bozukluklarimin direkt kompozit veneerlerle
estetik bir sekilde tedavi edilebildigini anlatmaktadir.

Anahtar Kelimeler: Estetik; Kompozit;, Veneer, Dis

Anomalileri

ABSTRACT

Peg-shaped laterals are dental anomalies that are

frequently encountered in maxillary teeth and may have

smaller than normal, pointed shapes. A patient with bilateral
peg-shaped laterals presented to our clinic with aesthetic
expectations. Treatment options were explained to the patient
in the light of intraoral and radiologic examinations. With the
patient’s consent, it was decided to treat the teeth with direct
composite veneer application. Tooth color was determined,
composite resins and theirs colors to be used were selected. The
composites were applied using a layering technique in a single
session. The surfaces of the restorations were finished using

finishing burs and discs, polishing rubbers. The aim of this case

report is to describe the aesthetic treatment of the deformities of
the peg-shaped laterals, which the patient was uncomfortable
with the aesthetic appearance, with direct composite veneers.

Keywords: Aesthetic; Composite; Veneer; Dental anomalies

https://doi.org/10.587 11 /turkishjdentres.vi.1571597



Kama Laterallerin Kompozit Veneerlerle Tedavisi

Girig

Dental anomaliler birden fazla genetik ve g¢evresel
faktorden kaynaklanabilir. Dental anomalilerin olusu-
munda hem prenatal hem postnatal donem etkili olsa
da en etkili olan prenatal donemde gelisen durumlardir.’
Lateral kesici dislerin kama seklindeki dental anomalisi,
daimi st lateral kesici dislerin seklini etkileyen lokali-
ze mikrodontilerin en sik goriilen formlarindan biridir.?
Kama lateral, Grahnen® tarafindan disin kuronunun insi-
zaldeki mesiodistal boyutunun servikaldeki boyutundan
kisa olmasi seklinde tanimlanmistir. Bazi ¢aligmalarda
kama laterallerin insidansi bildirilmis olmasina ragmen,
bu oran %0,6 ile %9,9 arasinda degismektedir.** Kama
lateraller kadinlarda erkeklere kiyasla 1.35 kat daha sik
goriiliir. Ayrica tek tarafli ve ¢ift tarafli gériilme oranlar
benzerdir.® Kama lateral kesici disler; estetik, ortodontik,
periodontal problemlere yol agabildiginden, ¢oziimiin-
de farkli uzmanlik alanlarinin ortak goriisii gerekebilir.”
Malzemelerin ve adeziv sistemlerin gelistirilmesi, este-
tik restorasyonlarin minimal invaziv tekniklerle tedavi
edilmesini miimkiin kilmaktadir.® Veneer, disin rengin-
deki, seklindeki veya islevindeki anormallikleri diizelt-
mek i¢in disin labial kismina yerlestirilen bir malzeme
tabakasidir. Veneer restorasyonu, laboratuvarda yapilan
porselen ile dolayli olarak ya da dis yiizeyinde kompozit
malzeme ile dogrudan veya indirek olarak laboratuvar-
da tretilerek yapilabilmektedir.>!" Bu olgu sunumunda
bilateral olarak goriilen kama laterallerin, direkt yontem
ile yapilan kompozit veneer restorasyonlarla tedavisi an-
latilmaktadir.

Olgu Sunumu

Her iki lateral disi kama lateral seklinde olan, 13 ya-
sindaki sistemik olarak saglikli hasta estetik sikayetlerle
klinige bagvurdu. Yapilan ilk muayenede periodontal sag-
ligin iyi oldugu goriildii. Hastaya olasi tedavi segenekleri
sunuldu ve hastanin da onay1 alinarak direkt kompozit
veneer uygulamasinda karar verildi. Dis rengi belirlendi
ve baslangi¢ fotograflari alindi. (Resim 1). Ardindan has-
tadan ol¢li alind1 ve model {izerinde hazirlanan wax-up
iizerinden silikon anahtar hazirlandi. izolasyon saglan-
diktan sonra diglerin mine yiizeyleri 30 saniye boyunca
%37’lik ortofosforik asitle piiriizlendirildi. (K-Etchant
Syringe, KURARAY) Disler ayn1 siireyle yikanip, ku-
rutuldu. Ardindan mine yiizeylerine tiniversal bir adeziv
rezin (Clearfil Tri-S Bond Universal, KURARAY) uygu-
landi. Adezive hafif hava uygulamasi sonrasinda 20 sani-
ye LED 151k cihazi ile polimerize edildi. Silikon anahtar
yardimiyla palatinal duvarlar olusturuldu ve polimerize
edildi. Dentin i¢in OA2, mine i¢in Al, insizal kenarlar
i¢in CE renginde kompozitler (Estelite Sigma Quick, To-
kuyama) tabakalama teknigi kullanilarak uygulandi ve
her tabaka 20 saniye LED 151k cihazi ile polimerize edil-
di. Bitirme ve cila iglemleri ara yiiz zimparalari, aliimin-
yum oksit (AlO,) diskler (Sof-Lex, 3M ESPE), polisaj
lastikleri, elmas emdirilmis spiraller (Clearfil Twist Dia,
Kuraray), ke¢i kili fircayla polisaj pastast (Diapolisher
Paste, Gc) sirasiyla kullanilarak tamamlandi. Son olarak
bitim fotograflar1 alindi (Resim 2). Hastaya dikkat etmesi
gereken durumlar hakkinda bilgiler verildi ve 6 ay sonra-

ki kontrol seansi planlandi (Resim 3).

Resim 1. Tedavi Oncesi Intraoral Goriiniim
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Resim 3. 6. Ay Takip Seansinda Intraoral Gériiniim

Tartisma

Kama lateral, “konik, kii¢iik, maksiller lateral kesici
dis” anlamina gelmektedir ve siit dislerinin retansiyonu
veya kanin dis transpozisyonu gibi gelisimsel kusurlarla
iligkilendirilebilir. Kama lateral kesici disleri olan has-
talarda hem disin morfolojik defekti hem de disler ara-
sindaki diastema ile ilgili estetik sorunlar yasanir. Te-
davi oncelikle hipodontik olan bu disleri restore etmeyi,
degistirmeyi ve diastemalar1 en aza indirmeyi amaglar.'?
Kanin disin pozisyonu, ¢ekim ihtiyaci, fonksiyonel ve
estetik ihtiyaglar, ortodontik ve restoratif tedavinin koor-

dinasyon olasiliklari tedavi siirecini secerken goz 6niinde

436

bulundurulmalidir.’* Kama lateral kesici disler i¢in olast
tedavi segenekleri; kama seklindeki lateral kesici digin
¢ekilmesi ve kanin disi lateral kesici dis bosluguna ta-
simak i¢in ortodontik tedavi uygulanmasinin ardindan
lateral kesici diglere benzeyecek sekilde kanin disinin
yeniden konturlanmast; digin ¢ekilmesi ve tek disli imp-
lant destekli restorasyon veya sabit boliimlii protez yapil-
masi; kama seklindeki lateral kesici dislerin direkt veya
indirekt olarak restore edilerek normal dis morfolojisine
kavusturulmasidir.!*!* Kama lateral kesici disler i¢in, di-
rekt adeziv rezin restorasyonlar hem uygun maliyetlidir

hem de hasta basinda tamamlanabilir.
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Kama Laterallerin Kompozit Veneerlerle Tedavisi

Teknolojideki ve adezyon sistemlerindeki gelismeler,
bu restorasyonlarin bagart oranini daha da artirmistir.'s
Asitle piiriizlendirme ile baglanan kompozit, geri doniis-
tiiriilebilir bir dis eklemesi olarak giderek daha popiiler
hale gelmektedir. Bu yaklasim, kiigiik diglerin morfolo-
jisinin hizli ve basit bir sekilde degistirilmesine olanak
tanimaktadir.!” Lateral kesici dis seklini yeniden olustur-
mak i¢in en konservatif yaklasim, direkt rezin kompozit
laminedir. Cilinkii herhangi bir dis dokusu kaldirilmadan
elde edilebilir. Yeni estetik kompozit rezin materyalleri
dogal dislerinkine ¢ok yakin fiziksel ve mekanik 6zellik-
lere sahiptir. Ozellikle tabakalama teknigi icin tasarlan-
mis ¢ok ¢esitli renk tonlari ve degisen opasiteler sunarlar.
Ayrica, direkt rezin kompozit lamina tedavisi seramik
veneerlere kiyasla daha ucuzdur.'® Bu olguda tedavi se-
cenekleri arasindan direkt kompozit veneer uygulamasi

secilerek hastanin tedavisi tamamlanmustir.
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Giiliimseme Algist Uzerine Bir Derleme

A Review on Smile Perception

OZET

Giizel kavrami estetigin alt dali olarak kabul gérmektedir.
Giiliimseme, bireylerin algilanan ¢ekiciligine etki ettiginden
dolayr ve sosyal iletisimde etkili rol oynadigindan kisiler
acgisindan  onemli  bir  fiziksel davramstir.  Insanlarin
giiliimseyen bir kisinin yiiziinde ilk olarak ve daha uzun
stireyle alt yiiz ti¢liisiinde dislere odaklandigi bilinmektedir.
Giiliimseme estetiginde, dentolabial bilesenlerin arasindaki
uyumun ve dengenin saglanmasi i¢in gereken unsurlarin
bilinmesi gerekmektedir. Ayrica estetigin algilanmasinda,
gozlemcilerin davraniglart ve estetik goriiniimii olusturan
bilesenlerin bilinmesi 6nem arz eder. Bu sayede hastalar igin
estetik goriinen restorasyonlarin yaratilmasi ve begeniyle
kullaniimast imkani saglanabilir.

Anahtar Kelimeler: Estetik; Giiliimseme, Giizellik

ABSTRACT

The concept of beauty is an essential physical behavior
for individuals because it affects the perceived attractiveness
of individuals and plays an influential role in social
communication. It is known that people focus on the teeth in
the lower facial triad first and for a more extended period on a
smiling person’s face. Knowing the elements required to ensure
harmony and balance between the dentolabial components is
necessary for smile esthetics. In addition, in the perception of
esthetics, it is essential to understand the behaviors of observers
and the elements that create the esthetic appearance. In this
way, it is possible to create esthetically pleasing restorations
for patients and to use them with pleasure.

Keywords: Esthetics; Smiling; Beauty
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Sartkaya I & Er D

Girig

Estetik, farkli bilim dallar1 tarafindan betimlenmeye
calisilan ve ayni zamanda halen tartisilan bir kavramdir.
Estetik kavrami yasantimizda olduk¢a yaygin sekilde
kullanilmasina ragmen sinirlari net olarak tanimlanama-
mistir. Alexandre Gottlieb Baumgarten 18. yy filozofla-
rindandir ve estetik biliminin kurucusu olarak kabul edil-
mektedir. “Aesthetica” adli kitabinda estetigin tanimini
“duyusal bilginin bilimi” olarak yapmigtir.!

Giizelligin anlamu estetik bir zevk, hoslanma duygusu
uyandiran niteliktir. Giizelligin nicel olarak anlatiminda
“orant1” onemlidir. Etmenlerin belli bir oran igerisinde
bir araya gelmesi “gilizel” olarak tanimlanir. Platon gii-
zelligin tanimint dogru orant1 olarak yaparken, Aristo-
teles diizene ve biiylikliige dayandigimi belirtmistir. Gii-
zelligin tamamini agiklayabilecek matematiksel formiil
arayist sonucunda disiiniirler ve sanatcilar “altin kesit”
orantisint bulmusglardir. Giizel olarak kabul edilen bir
biitiiniin pargalari arasinda orana dayali bir uyum vardir.
Ayni zamanda giizellik biiyiik dl¢lide simetriye de bag-
lidir. Giizelligin tanimlanabilmesi i¢in biitiinii olusturan
pargalarin uyumlu bir sekilde bir araya gelmesi gerek-
mektedir.?

Estetik biliminde, estetigin ideale yakin saglanabil-
mesi i¢in bazi oran-orant1 formiilleri kullanilir. Giiliimse-
me estetiginin analizinde, estetigin tasarlanip, degerlen-
dirilebilmesi ve tekrarlanabilmesi i¢in objektif kurallarin
sistemli olarak kullanilabilir oldugunu géstermistir.® Al-
tin oran ¢ok eski zamanlardan itibaren kullanilmaktadir
ve Euclid (Oklid) tarafindan formiile edilmistir. Yunan
mimarisinde yaygin olarak kullanilmis ve ¢aglar boyunca
sanatta da kullanilmigtir.* La Corbusier, insan viicudunu
altin kesitlere ayiran modiiler bir 6l¢ek gelistirmistir (Se-
kil 1). Lombardi,” 1973 yilinda estetik lizerine yazilmig
kapsamli bir makalede altin orandan bahsetmis ve dis
estetigine uygulanmasiyla ilgili daha ayrintili gdzlemler
Oongormiistiir. Altin oran fasial ve dental estetigin objek-
tif olarak degerlendirilmesinde 6nemli bir kriterdir, ayn
zamanda dis hekimleri arasinda da ¢alismalar siirecinde
iletisimi saglamak agisindan 6nemlidir.?

Giiliimseme Estetigi ve Onemi

Gliniimiizde biitiin varliklarin dig gériiniimii bi-
reylerin diigiinceleri lizerine etki etmektedir. Kisiler i¢in

hosnut edici bir dis goriiniis sosyal agidan énemli oldugu

kadar ekonomik agidan da olduk¢a 6nemlidir, alimli bir
goriintiiye sahip kiginin daha iist diizey bir meslege sa-
hip olabilecegi gézlemlenmektedir.” Bireylerin dig gorii-
niimlerine ilgi gdstermeleri sadece kendilerini duygusal
olarak tatmin etmek i¢in degil, sosyal hayatta topluma
sundugu izlenim agisindan da gereklilik olarak diisii-
niilmektedir. Bu sebepten dolayi bireylerin genel estetik
goriiniimiinde fiziksel olarak en ¢ok dikkat ¢ceken kismi
yiiz bolgesidir.!” Agiz bolgesinin yiiziin en dikkat ¢eken
kism1 olmasindaki etmenler, biiyiikliigii ve hareketliligi-
dir. Ancak bu bolgenin ne denli baskin oldugunu belirle-
yen dgeler bireyin karakteri ve yiiziin diger bilegenlerinin

giicli ve uyumudur.’

a/b=b/(a+b)
a/b=0.618
b/a=1.618
b/a=

O =1.618

O =(1+v5)2

Sekil 1. Altin oran

Yiiz estetigi degerlendirilirken giilimsemenin 6nemli
bir etmen oldugu toplum tarafindan kabul edilmistir. Bu
durum toplumsal anlamda, daha giizel giiliise sahip bi-
reylerin, daha iyi yagam kosullarina sahip oldugu algisi-
nin varhigimi gostermektedir.!! Benzer sekilde ¢aligmalar-
da, ideal dental estetige sahip kisilerin zeka seviyelerinin
daha yiiksek oldugu ve miilakatlarda daha basarili ola-
caklar1 diigiincelerinin toplum tarafindan benimsendigi
bildirilmistir.'> Ayrica giiliimseyen kisilerin giivenilirlik
acisindan gililimsemeyenlere gore daha {istiin olduklari-
nin diigtintildiigii de rapor edilmistir.!?

Giiliitmseme Tipleri

Yiiziin ¢ekiciligi degerlendirilirken bireysel giiliimse-
me tipi oldukga etkilidir.'* 19. yy. da Duchenne,® giiliim-
seme tipleri ile ilgili ilk ¢aligmalar1 yapmistir. Duchen-
ne’nin ¢alismalart 1s181nda glilimseme, poz giiliimsemesi
(sosyal giiliimseme) ve dogal giilimseme (Duchenne gii-
limsemesi) olarak ikiye ayrilmigtir.'®

Poz Giiliimsemesi (Sosyal Giiliimseme): Poz gii-
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Giiliimseme Algist

liimsemesi kisiler tarafindan istemli olarak gergeklestiri-
lir ve herhangi bir duygunun eslik etmesine gerek duyul-
maz."” Gergeklestirilmesi sirasinda duygu gereksinimi
olmadigi i¢in tekrarlanabilir ve siirdiiriilebilir bir giiliim-
seme tipidir.'*1°

Dogal Giilimseme (Duchenne Giiliimsemesi):
Duygularin etkisi ile meydana gelen istemsiz giiliimseme
tipidir. Dogal giilimsemede alt ve iist dudakta bulunan
elevator ve depresor kaslar maksimum islev gormektedir
ve bunun sonucunda {iist gene anterior bolgede en iist se-
viyede dis ve diseti goriinimii olusur."”® Bilingsiz olarak
meydana geldiginden dolay1 kisiye 6zgii giiliimseme ola-
rak belirtilir.!>2°

Giilitmsemenin Siniflandirilmasi

Giilimseme ile aktiflesen kaslar ve yiiz felcinin teda-
visi hakkinda caligmalar yapan Rubin gelisigiizel olarak
sectigi 100 kisi iizerinde yaptig1 ¢aligmada giiliimseme-
yi 3 sinifa ayirmistir. Bunlar komissiira giilimsemesi
(Mona Lisa giilimsemesi), kanin giiliimsemesi ve komp-
leks giilimsemedir.?!

Komissiira Giiliimsemesi: En ¢ok goriilen giiliim-
seme seklidir.? Mona Lisa giiliisii olarak da belirtilmek-
tedir."* Dudak koselerinin, zygomaticus major kasinin
kasilmas ile yukari ve disar1 dogru hareketi ile olusur.?!
Bu giilimsemede maksiller digler goriinebilir ya da go-
rinmeyebilir.

Kanin Giiliimsemesi: Poz ya da sosyal giilimseme
olarak da adlandirilir. Kanin giilimsemesinde etkin olan
kas levator labii superiordur.*! Dudak koseleri yukari-di-
sa dogru hareketlenmeden maksiller anterior disler gorii-
necek sekilde st dudak ile bir biitiin olarak yukar1 hare-
ket eder. Kisilerin istegi ile gergeklesen bu giilimsemede
herhangi bir duygunun eslik etmesine gerek duyulmaz.'’

Kompleks Giiliimseme: Spontan giilimseme, ger-

cek giilimseme ve Duchenne giilimsemesi olarak da

adlandirilir. Ust dudagim genis hareketine alt dudak ha-
reketinin de dahil olmasi ile olugsan karmasik giiliimse-
me seklidir (Sekil 2).2** Kompleks giiliimseme, kisilerin
duygularini yansitmasi ile istemsiz olarak gergeklesir ve
siirdiiriilemez. Yiiz bolgesinde bulunan bazi kaslarin art-
mus aktivitesi ile istemli giilimsemeden ayirt edilir. Is-
temsiz gergeklestigi i¢in kisiye 6zgii giilimseme olarak
nitelendirilir. Zygomaticus major, depressor anguli oris
kaslarinin aktivitesine ek olarak goz ¢evresindeki kaslar-
da da aktivite artis1 olur 6zellikle orbicularis oculi pars

lateralis kasinda kasilmalar goriiliir.'2

Giiliimsemenin Degerlendirilmesi

Giilimseme degerlendirilmesi fotograf ve video ka-
yitlari ile yapilmaktadir. Elde edilen kayitlar klinik mua-
yene ve hasta verilerinin takibi i¢in 6nemlidir. Fotograflar
bu konuda altin standart sayilmaktadir. Giiliimseme, yiiz
kaslarinin aktiflesmesi ile olusan dinamik bir eylem oldu-
gundan fotograflarin degerlendirilmesindense video ka-
yitlarinin tercih edilmesi tavsiye edilir.?*?” Dis hekimligi
alaninda uzman kisiler ile meslek dis1 kisiler arasinda ya-
pilan ¢alismalarda giiliimseme ve dislerin estetik acidan
degerlendirilmesi sirasinda farkliliklar gozlenmisgtir.?*3
Giiltimsemenin, dislerin ve yiiz gilizelliginin degerlendi-
rilmesinde uyruk ve kiiltiirler arasinda estetik algi farkli-
liklar1 gozlenmistir.3** Egitim seviyesi bireylerde estetik
algisini etkileyen bir faktordiir. Degerlendirmelerde en
biiyiik farkin ilkokul mezunlari ile yiiksek lisans mezun-
lar1 arasinda oldugu tespit edildigi bildirilmistir. Egitim
seviyesi artik¢a estetik bulunan sonuglar azalmaktadir.®
Buna paralel olarak ilkokul mezunlarinin estetik deger-
lendirme sonuglar1 daha yiiksek skorlarda bulunmustur.*®

Giilimsemenin, fotograflar {izerinde estetik agidan
degerlendirilmesi yapilirken dikkatin yiiziin diger alan-

larina sapmasini 6nlemek amaciyla agiz ¢evresi ve alt

yuziin goriindigi fotograflar ile ¢alisilmalidir.’”* Tim

Sekil 2. A) Komissiira giilimsemesi B) Kanin giilimsemesi C) Kompleks giilimseme
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ylize gore alt yliziin goriindiigli fotograflarin {izerinden
yapilan estetik degerlendirme sonuglarinin daha giiveni-
lir ve tarafsiz oldugu saptanmistir.** Ancak giilimsemede
etken olan bir¢cok parametrenin, alt yiiz ve tiim yiiz fotog-
raflar1 iizerinde degerlendirilmesi sonucunda belirgin bir

farkliligin bulunmadigini belirtilen ¢alismalarda vardir.*!

Giilitmseme Estetiginin Bilegenleri

Giiliimseme estetigini miikemmele en yakin seviyeye
ulastirabilmek icin giilimsemenin temel bilesenlerinin
bilinmesi gereklidir. Disler, dudaklar ve gingival doku-
larin arasindaki kompleks etkilesim anlagiimalidir.*>#
Dental estetik, yapilan ¢aligmalarda farkli yonlerden de-
gerlendirilmistir. Literatiirde bulunan bir ¢alismada yiiz
estetigi, gingival estetik, makroestetik ve mikroestetik
olarak dort baslik altinda giiliimseme estetigi degerlendi-
rilmistir.* Bagka bir ¢caligmada da giilimsemenin estetik
acidan degerlendirilmesi ve tasarlanmasi sirasinda fasi-
yal, orofasiyal, oral, dentogingival ve dental 6gelere dik-
kat edilmesi gerektigi belirtilmistir.* Bir diger ¢alismada
ise gililimseme estetiginde ideal sonuglara ulagabilmek
icin degerlendirilmesi gereken etmenler 10 kategoriye
ayrilmistir. Bunlar; giilimseme arki, maksiller santral
dislerin oran ve simetrisi, maksiller anterior dislerin ara-
sindaki oran, diastemalar, diseti dizayni, diseti gériinim
miktari, bukkal koridorlar, orta hat ve dig angulasyonlari,
dis rengi ve formu ve dudak dolgunlugudur.?*

Protetik tedavide estetik sonuclar elde edebilmek,
tedavi oncesinde yiiz, dentolabial ve fonetik analizleri
yapilip daha sonrasinda dis ve digeti analizleri ile ¢alis-

manin tasarlanip tamamlanmasi olarak ifade edilmistir.*

1. Yiiz Analizleri

Estetik agidan inceleme yapilirken sadece dislere
odaklanmadan yiiziin biitiinii ele alinmalidir. G6z, burun,
dudak ve g¢ene dikkate alinarak yiiziin frontal ve lateral
yonden incelemeleri yapilip, estetigin saglanabilmesi
icin gerekli referans noktalart belirlenmelidir.* Frontal
goriiniimde referans ¢izgiler bireyin bast dogru pozis-
yonda iken incelenir. interpupiller cizginin horizontal
diizleme paralel olmasi yiiz analizi yapmak i¢in en ideal
referanstir. Ofriyak ¢izgi (kas ¢izgisi), interalar ¢izgi ve
komissural ¢izginin interpupiller ¢izgi ile paralel olmasi
yiizde estetik bir uyum saglar.”#’ Orta hat; glabella, burun
ucu, filtrum ve ¢ene ucu dikkate alinarak ¢izilen ¢izgidir.

Orta hat, interpupiller ¢izgi ile birbirine diktir.**** Yiiziin

estetik uyumunun daha iyi olabilmesi i¢in bu iki ¢izginin
birbirine oldukg¢a dik ve merkeze yakin olmasi gerekir.>
Orantil1 bir yiizde sagli deri hatti ile ofriyak ¢izgi arasinda
kalan kisim yiiziin iist 1/3’{inii, ofriyak ¢izgi ile interalar
¢cizgi arasinda kalan kisim yiiziin orta 1/3’iinil, interalar
cizgi ile ¢ene ucu arasinda kalan kisim yiiziin alt 1/3 {inli
olusturur.® Dis hekimligi agisindan yiiziin alt 1/3’lik
kism1 daha dikkat cekicidir. Ust dudak bu boliimiin iist
1/3’lini, alt dudak ve ¢ene alt 2/3’{inii olusturur.>
Estetik degerlendirmenin tamamlanmasinda basin
yandan goriinlimiiniin incelenmesi de olduk¢a Onem-
lidir.*** Basin dogal pozisyonu Frankfurt Horizontal
Diizlemine gore belirlenir.’>*® Bu yonden yapilan deger-
lendirmelerde yiiziin profili, E ¢izgisi, nasolabial a¢1 ve

dudaklar incelenebilir.

2. Dentolabial Analizler

Dentolabial analizler ile dudak ve dislerin bulundugu
yiiziin alt 1/3’lik kismi degerlendirilir. Yiiz ve dudaklar,
aktiviteleri sirasinda goriinen dis miktarmin stirekli de-
gistigi hareketli bir alan olustururlar. Mutlak parametre-
lere dayali yapilan dentolabial analizler, protetik tedavi-
de net bir estetik biitinliik saglanmasina yardimci olur.*

2.1. Dudak Hareketleri

Dudak hareketlerinin analizinin yapilmasi ile konus-
ma ve giilme aktivitesi sirasinda agigan ¢ikan dis mikta-
11 belirlenir. Bu islemin dogru sonuglar verebilmesi igin
kisi ile rahat ve dogal bir ortamda samimi bir sohbet ger-
ceklestirilmelidir.** Dudak hareketlerinin incelenmesinde
fotograflara ek olarak kisa video kayitlarinin alinmasi du-
daklarin dinamik hareketlerinin de incelenmesine olanak

saglar.”’
2.2. Istirahat Pozisyonunda Gériinen Dis
Miktart

Istirahat pozisyonunda dislerin birbirleri ile temasi
kesilir, dudaklar bir miktar aralanir ve st kesici disle-
rin yaklasik 1/3’lik insizal kismi goriiniir durumdadir.
Dislerin goriinme miktar1 kisinin yasina, cinsiyetine ve
dudak yiiksekligine gore; 1-5mm arasinda degismekte-
dir.®% Ust kesicilerin istirahat pozisyonunda goriiniimii-
niin erkeklere gore kadinlarda daha fazla, yasllara gore
genglerde daha fazla oldugu belirtilmistir.>® Ayrica yasin
ilerlemesi ile dislerde olusan abrazyon ve agiz ¢evresi
kaslarin tonusunun azalmasiyla alt kesicilerin goriiniir-

lagi artar.>°

https://doi.org/10.58711/turkishjdentres.vi.1576199



Giiliimseme Algisi

2.3. Kesici Ug
Anterior dislerin kesici uglarinin insizal egimi ve ke-
sici profilinin degerlendirilmesi protetik agidan estetigin

saglanabilmesi igin olduk¢a 6nemlidir.*¢

2.4. Kesici Egimi ve Alt Dudak Iliskisi

Hulsey,'® giilimseme esnasinda kesici egimi ve alt
dudak 1iliskisini degerlendiren ilk akademik c¢aligmay1
yapmustir. Ust kesici dislerin insizal egimi ile alt dudak
kurvatiirii uyumunun giilimseme estetiginde 6nemli bir
etken oldugunu belirtmistir. Kesici egimi, iist santral dis-
lerin insizalleri ile kaninlerin tiiberkiil tepelerinden gegen
hayali ¢izgi olarak ifade edilir."' Ideal bir giilimsemede,
iist santraller ve kaninlerin kesici ylizeyleri alt dudagin
ist sinirt ile hafif temasta iken laterallerin kesici ylizey-
leri 0,5-1mm daha apikalde olmalidir.> Genel goriis, gii-
liimseme sirasinda alt dudakta olusan konkavite ile kesici
egiminin birbirine paralel olmasidir.*

Alt dudak ve kesici egimi arasindaki iligski 3 farkli
sekilde agiklanir: Pozitif: Ust santrallerin insizallerinin,
iist kaninlerin tiiberkiil tepesi seviyesinden daha asagida
olmasi ile olusan kesici egiminin alt dudak kurvatiirii ile
uyumlu olmasidir. Nétr: Ust santrallerin insizalleri ile iist
kaninlerin tiiberkil tepelerinin ayni hizada olmasi ile olu-
san diiz cizgidir. Negatif: Ust santrallerin insizallerinin,
iist kaninlerin tiiberkiil tepesi seviyesinden daha yukarida
olmasi ile estetik olmayan ¢izgidir (Sekil 3).5!

Giilimseme esnasinda alt dudak {ist anterior dislere

temas edebilir, temas etmeyebilir ya da iist anterior disle-

rin kesici kenarlarini ortebilir. Estetik agidan degerlendi-
rildiginde alt dudagin iist dislerle hafif olarak temas ettigi
veya temas etmedigi giiliimsemeler, alt dudagin st disle-
ri orttiigl giilimsemelere gore daha estetik bulunmustur
(Sekil 4). Ust anteriorlarin kesici yiizeylerinden gegen
kurvatiir kadinlarda erkeklere gore daha belirgindir ve

yaslanma ile bu kurvatiirde diizlesme goriiliir.*+%

2.5. Insizal Profil

Dislerin insizallerinin anteroposterior olarak bulun-
dugu konumu belirtir. Dudaklarin, dislerin engeline ta-
kilmadan kapanabilmesi i¢in insizal profilin alt dudagin

i¢ sinirinda yer almasi gerekir.5¢¢

2.6. Giilme Hatti

Giilme hattt incelenirken ilk bakilmasi gereken gii-
limseme esnasinda anterior dislerin gdriinme miktari-
dir.%% Giilme hatti siniflandirilmasi yapilirken iist ante-
rior disler, diseti ve list dudak dikkate alinarak 3’e ayrilir;
Diisiik Glilme Hatti: Giilimseme sirasinda {ist anterior
dislerin %75 nin veya daha azinin goriinmesidir (Sekil
5). Toplumun yaklasik %20°si diisiik giilme hattina sa-
hiptir. Orta Giilme Hatti: Giiliimseme sirasinda iist ante-
rior dislerin %75°1 ile %1001 arasinda goriinmesidir, in-
terproksimal disetleri de goriinebilir. Toplumun yaklasik
%70’inde orta giilme hatt1 goriiniir. Yiiksek Giilme Hatti:
Giilimseme sirasinda {ist anterior diglerin tamaminin
ve ¢esitli miktarlarda digetinin goriinmesidir. Toplumun
yaklasik %10 unda yiiksek giilme hatti goriiniir.®'%*%° Ge-

nel kural olarak, giilimseme sirasinda iist dudagin diseti

Sekil 4. Kesici egimi ve alt dudak iligkisi A) temash B) temassiz C) 6rten
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marjinine yiikselmesiyle iist anterior diglerin kronlarimin
tamaminin ve interproksimal disetlerinin goriiniir hale
gelmesi ideal giilme hattin1 olusturur.'®7

Giiliimseme sirasinda {ist anterior dislerin tamamu ile
Imm kadar diseti dokusunun goriinmesi giizel bir giiliis
olarak belirtilir. Digetinin 2-3mm kadar goriinmesi estetik
olarak kabul edilebilir fakat 3mm’yi asan diseti goriinii-
mii birgok kisi tarafindan ¢irkin olarak ifade edilir.”" Ust
dudak ¢izgisi kadinlarda erkeklere gore yaklasik 1,5mm
daha yukaridadir.”” Giilme hatti seviyesindeki farkin
nedeni olarak dudak elevatdr kasinin morfolojisindeki
degisiklikten kaynaklandigi belirtilmistir.>"”* Kadinlar-
da maksimum giilimseme sirasinda 1-2mm kadar diseti
goriiniimii normal kabul edilir.””* Ust anterior dislerin
gOriinilirligiiniin yasin ilerlemesi ile azaldig1 belirtilmis-
tir. Yillar igerinde yiiksek giilme hattina sahip kisiler orta
giilme hattina, orta giilme hattina sahip kisiler diisiik giil-
me hattina sahip olur.*®

Giilimseme sirasinda iist anterior dislerin tamami
ve 3-4mm kadar diseti dokusunun goriinmesi “gummy
smile” olarak adlandirilir. Gummy smile goriiniimiine
neden olan bir¢ok etmen vardir, bunlar; kisa iist dudak,
dudakta hipermobilite, dis eriipsiiyonu siirecinde goriilen
farkliliklar, maksillanin dikey yonde gelisim fazlaligi,
anterior bolgede dentoalveolar ekstriizyon olarak nite-
lendirilir.*>7

2.7. Giiliiy Genisligi

Dudagin sag ve sol dis komissuralari arasindaki me-
safe veya sag ve sol komissuralarin en i¢ noktalar! ara-

sindaki mesafe olarak ifade edilir.”®”’ Giilme esnasinda

dudagin hareketlenmesi ile anterior ve premolar disler
goriiniir hale gelir, baz1 bireylerde 1. molarlar da gorii-
lebilir.* Giillimsemenin, komissuralardan gegen hayali
cizgilerin arasinda goriinen dis sayisina gore geng ya da
yasli bir bireye ait oldugu degerlendirilebilir.*>”® Cogun-
lukla, geng bireylerde giiliimseme ile iist dislerin %75-
100’0 goriiniir hale gelir. Estetik agidan degerlendirme
yapilirken iist anterior dislerin kesici ytizeyleri ile alt du-
dagn iliskisi de 6nemlidir. Giilimseme ile komissuralar
arasinda tist dislerin %75 veya daha fazlasinin goriinmesi
estetik olarak kabul edilir.®!

2.8. Bukkal (Labial) Koridor

Giilimseme esnasinda iist posterior dislerin bukkal
yiizeyleri ile dudak komissuralarinin arasinda olusan
bilateral bogluk bukkal (labial) koridor olarak adlandiri-
lir.#7 Estetik bir giilimsemede daima goriilen bu ufak
bosluk, giiliimsemenin dogal akisinin izlenmesini saglar
(Sekil 6). Degerlendiricinin baktigi noktadan anterior ve
posterior dislerin arasindaki mesafenin yaratt181 perspek-
tif, posteriora dogru 1siklanmanin azalmasi ve anterior-
dan posteriora dogru dis boyutlarinda goriilen azalma ile
belirginligi artar.®®®! Bu etkenlerin biraraya gelmesi ile
olugan bukkal koridorun derinlik illiizyonu olusturarak
giilimsemeye dogallik kattig1 belirtilmistir. Bu boslugun
olusmamasi restorasyona gercek¢i olmayan bir goriiniim
vererek bariyermis gibi gériinmesine neden olur.*

Bukkal koridor genisiligi, gililiimseme estetiginin de-
gerlendirilmesi sirasinda incelenen 6nemli bir kriterdir
ve cephe fotograflari iizerinde yapilan 6lgtimler ile mik-

tar1 belirlenir.?>® Literatiirde bukkal koridor miktarimi

= ’.’I 'J

Sekil 6. Bukkal koridor A) dar B) normal C) genis
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saptarken ve degerlendirirken goriis ayriliklart yagsanmis-
ti.¥ Bazi arastiricilar 6l¢iim yaparken kriter olarak kanin
digleri,'®® bazilart son goriiniir digleri®®*!$4% veya her iki
kriteri*®”” dikkate almislardir.

Bukkal koridorun genisligi hesaplanirken i¢ komis-
suralar aras1 mesafeden gortiniir dis mesafesi ¢ikarilarak,
bulunan sonugun i¢ komissuralar arasi mesafeye bolin-
mesi ve sonrasinda 100 ile ¢arpilmasi ile yiizde (%) de-
ger olarak elde edilebilir (Sekil 7). Elde edilen deger sag
ve sol bukkal koridorlarin toplamini verir. Literatiirde ya-
pilan ¢aligmalar incelendiginde genis giilimsemeler (dar
bukkal koridor), dar giiliimsemelere (genis bukkal kori-
dor) nispeten daha estetik bulunmustur. Diger bir deyisle
bukkal koridor miktarinin artmasi ile giiliimseme estetigi
olumsuz yonde etkilenmistir.?'%¢87 Baz1 ¢aligmalarin so-
nucunda ise bukkal koridor miktarmin giilimseme este-

tigine olumlu ya da olumsuz bir etkisinin olmadigi belir-

tilmistir, 583859

2.9. Interinsizal Cizgi ve Orta Hat

Dental orta hat, giiliimseme estetigi degerlendirilir-
ken odaklanilmasi gereken 6nemli noktalardan biridir.”
Yiiz orta hatt1 belirlenmesinde pratik bir yontem olarak
iki anatomik nokta rehber alinir. Kaslarin ortasinda bu-
lunan nasion noktasi ile filtrum tabani arasinda ¢izilen
¢izgi ile yliz orta hattinin yonil belirlenir.* Dental orta
hat belirlenirken maksiller santrallerin arasindaki ¢izgi
rehber almir.” ideal olan yiiz orta hatt1 ile dental orta hat-
tin uyumudur (Sekil 8).#

Dogal dentisyonda bu iki hattin uyumsuzlugu olduk-
¢a sik goriilmektedir.***! Bazi g¢alismalarin sonuglarina
gore bu uyumsuzluk insanlarin %30’unda goriilmekte-
dir.”*** Dental orta hat ile yiiz orta hattinin paralelligi, bu
iki hattin cakismasindan daha 6nemlidir.**%°

2.10. Okluzal Diizlem ve Komissura Hatti

Okluzal diizlem, anterior dislerin insizalleri ile poste-
riror dislerin okluzal yiizeylerinin birlesimi ile olusur.”®
Ust santrallerin insizalleri, kaninlerin tiiberkiil tepeleri ve
1. Molarlarin bukkal tiiberkiilleri referans alinir.?” Oklu-
zal diizlem 6nden degerlendirildiginde iist kesici dislerin
insizalleri referans alinir ve dogal bir goriiniim i¢in diger
horizontal referans diizlemlerine paralel olmalidir.®®%
Kesici diizleminin; interpupiller hat ve iist dudagin alt
sinirindan ¢izilen ¢izgiye paralel olmasi, orta hatta dik
olmast idealdir.”” Okluzal diizlem yandan incelendigin-
de ise tragusun st sinirt ile burun kanatlarinin alt kis-
mindan gegen diizleme (camper diizlemi) paralel olmasi
idealdir.”®

Sekil 8. Interinsizal ¢izgi ve orta hat A) normal B) saga sapma gosteren dental orta hat
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3. Fonetik Analizler

Fonasyon; dudak, dil ve dislerin birbirleri ile etkile-
simleriyle olusan bir fonksiyondur. Hatali protetik res-
torasyonlar sonucunda fonasyonda belirgin degisiklikler
goriiliir. Protetik tedavi asamasinda “m, e, f, v’ ve “s”
seslerinin fonasyon kontrolii, yapilan tedavinin fonksi-
yonel ve estetik agidan degerlendirilmesinde énemli bir
rehberdir. Fonetik analizler ile ideal kesici boyutu, dog-
ru dis pozisyonlart ve uygun dikey boyutun belirlenmesi

saglanir.*

4. Dis Analizleri

Giulimseme estetigi degerlendirilmesinde giderek da-
ralan bir agiyla yliz analizleri, dentolabial analizler, fo-
netik analizlerin ardindan dis analizleri yapilir. Maksiller
ve mandibular anterior diglerin kendine ait karakteristik
ozellikleri gbz oniine alarak bir biitiin olarak degerlen-
dirilir. Anterior dislerde dis tipi, rengi, ylizey dokusu,
konturu, formu, boyut ve orani, kesici kenar sinir1 ve

bukkal profil ile dis dizilimi incelenir.*

5. Diseti Analizleri

Gingival dokularin sagligi; renk, kontur ve diseti ya-
pisinda olusan degisiklikler dig/diseti estetigini dnemli
miktarda etkiler. Simetri, paralellik, zenith noktalarinin
(digeti smnirinin en apikal noktast) dogru pozisyonu, uy-
gun forma sahip interdental papillalar ile olusan diseti
goriintlisii 6zellikle yiiksek ve orta giilme hattina sahip
kigilerde estetik agisindan oldukga 6nemlidir.*® Sagliksiz
diseti gortiniimii; kiint papilla, karanlik gingival embra-
stirlar, enfeksiyon, sinirlart bozulmus diseti marjinleri
giiliimseme estetigini olumsuz yonde etkiler.** Maksiller
dislerde zenith noktasi dis aksinin distalinde bulunur. Bu
6zellik maksiller anterior dislere karakterizasyon katar ve
simetriyi saglar. Mandibular anterior dislerde bu 6zellik
¢ok onemli degildir, zenith noktalar1 dis aksi ile ayn1 hi-
zada olabilir.*® Diseti seviyeleri maksiller santral dis ve
kanin dis i¢in ayn1 seviyede, lateral dis i¢in bir miktar alt
seviyede olmasi idealdir. Disler arasindaki papil yiiksek-
liginin maksiller santral disin kron boyunun %40°1 kadar
olmas1 uygun goriiliir. Interdentalpapil dislerin kontak
noktalarma kadar olan alani dolduramaz ise gingivalde

karanlik tiggen alanlar olugur.'

Estetik Algiy1 Etkileyebilecek Faktorler

Estetik degerlendirme, bir varligin giizelligi, uyumu

veya iyl bigimlendirilmis olmasi gibi kavramlara gore
duyum temelli bir degerlendirilmeyi gerektirir. Estetik
takdir, evrimsel, anatomik veya fizyolojik kisitlamalar-
dan kiiltiir, tarih ve bireysel farkliliklarin etkilerine kadar
birgok belirleyiciye sahiptir.!” Estetik kriterler kismen
kisiye 6zgii ve zamana bagl olarak degiskenlik goste-
rebilir. Yapilan degerlendirmeler sadelik veya karmagik-
liktan, bir nesnenin simetrik veya asimetrik olusundan,
oran orantidan etkilenmektedir. Ayrica kiginin emosyonel
durumu, uyaranin ilgisini ¢ekmesi, sosyal ve ekonomik
durumu, egitimi, tarihsel ve kiiltiirel gegmisi estetik yar-
ginin olugmasinda etkilidir.!'! Kisilerin degerlendirme
sonuglarimi etkileyebilecek bircok degisken var olma-
sina ragmen literatiirde bu degiskenlerin degerlendirme
sonucunu etkileyip etkilemedigine dair kesin bir sonug
bulunmamaktadir. Bu degiskenler arasinda yas, cinsiyet,

meslek 6n plana ¢ikmaktadir.'??

Yas

Yiiz ve giiliimseme estetigini degerlendiren ¢aligma-
larda degerlendiren ve degerlendirilen kiginin yaginin
calisma sonucunu etkileyebilecegine dair ¢alismalar bu-
lunmaktadir.'®!% Buna kargin yagin estetik degerlendir-
mede anlamli fark olusturmadigini belirten ¢aligmalar da
bulunmaktadir.'%-1% 18-39 yaslar1 arasinda katilimcilarin
bulundugu calismada geng bireylerin estetik degerlen-
dirmeyi daha elestirel yaptigi bildirilmektedir.'1% Yag
faktoriintin estetik degerlendirmeye etkisinin arastirildi-
&1 calismada erkek ¢ocuklarimin giiliimseme fotograflari
iizerinden yapilan puanlamada geng katilimcilarin yagga
bliyilik katilimeilara kiyasla daha diisiikk puan verdigi bil-
dirilmistir.'®

Cinsiyet

Degerlendirici ve degerlendirenin cinsiyetinin estetik
degerlendirmelerde sonucu etkileyebilecegine dair bir-
cok farkli ¢aligma bulunmaktadir.'®!194119Yag faktoriinde
oldugu gibi cinsiyet i¢in de degerlendirmede anlamli bir
fark olusturmadigi sonucuna ulasan ¢aligmalar da mev-
cuttur.*H10611-115 Yapilan ¢aligmalarin birinde erkek yiizi
degerlendirilirken, degerlendiriciler arasinda cinsiyet
farkinin sonugta 6nemli bir fark olusturmadig: fakat ka-
din yiiziinlin degerlendirici cinsiyeti iizerinde etkisi oldu-

gu da bildirilmistir.!%
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Meslek

Tedavinin kalitesi ve sonrasinda yiiziin goriintimiiniin
degerlendirilmesi hakkinda yapilan ¢aligmalarda deger-
lendirici olarak, hem profesyoneller hem de meslekten
olmayan kisiler kullanilabilmektedir. Degerlendiricilerin
konuyla ilgilenen kisiler veya meslek dis1 bireyler olma-
st ¢alisma sonucunu etkilemektedir. Calisma konusuyla
iliskili farkli meslek gruplarmin katildig1 ¢aligmalarda,
yine farkli sonuglar alinmaktadir. Bu tiir ¢aligmalarda
yiiksek seviyede uyum saglandigini gosteren sonuglar
vardir.'%1211617 - Gijlimseme estetigine dair yaptiklari
calisgmada Kokich ve ark.?® Dis hekimi, Ortodontist ve
meslekten olmayan kisileri degerlendirici olarak kate-
gorize etmistir ve li¢ farkli meslek grubunun da sonug-
larmin farkli oldugunu bildirmistir. Buna karsin uzman
Dis hekimleri ile meslek dis1 kisilerin estetik giilimseme
degerlendirmesinde farklilik bulunmadigint belirten ¢a-
lismalar da mevcuttur.!”""® Calismalarda degerlendiri-
ci gruplarinin uyum gosterme seviyelerine bagli olarak

yontemin gegerliligi sorgulanmalidir.

Sonuc¢

Hastanin giiliimsemesiyle ilgili sikayetlerinin sebep-
lerini belirleyip ona estetik bir giilimseme kazandirabil-
mek i¢in Oncelikle glilimsemeyi olusturan bilesenleri
bilmek gerekmektedir. Hekimler ayrica toplumun giizeli
algilama konusunda nabzini tutmali ve gelismeleri ya-

kindan takip etmelidirler.
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Aktung A & Ark.

Dis Hekimliginde Enjekte Edilebilir Kemik Greftlerinin Kullanimi

Injectable Bone Substitutes in Dentistry

OZET

Dental  uygulamalarda  kullanilan  biyomateryaller,
gecmisten giiniimiize degisim ve gelisim siirecindedir. Klinik
pratiginde tedavi bagari oramindaki yiikselig, hasta konforunda
artis ve maliyetin diistiriiliip tedavinin ulasilabilirliginin
artirilmasi temel motivasyon kaynaklarindan olmustur. Greft
materyallerinde ¢esitli sumrlamalarin  varligt sebebiyle,
alternatif veya yardimci yeni materyallerin gelistirilmesi
ihtiyact ortaya ¢ikmistir. Enjekte edilebilir formdaki kemik
greftleri  klinisyene uygulama  kolayligi  saglamasinin
yani siwra, ihtiva ettigi molekiillerle kemik rejenerasyon
stirecinde iyilesme saglamaktadir. Yapilan preklinik ve klinik
calismalarla kemik iyilesmesine katkist halen incelenmekte
olup, belirgin avantajlarimin yaminda uygulamada kisith
kalmasi, gelisim siirecinin devam ettigini gostermektedir.
Yayinlanan  klinik  ¢alismalarda  biyomateryalin  tedavi
protokolii degerlendirilmis, biyolojik siireci takip edilmistir.
Bu derlemenin amaci, kaydedilen bu verileri sunmak ve
enjekte edilebilir kemik greflerinin klinik uygulamalardaki
bagarilart hakkinda kapsaml bilgi saglamaktir.

Anahtar Kelimeler: Biyomateryaller;, Kemik yerini tutan

maddeler,; Yonlendirilmis doku rejenerasyonu

ABSTRACT

Biomaterials for dental applications are in a change and
devolopment process from past to future. In clinical practice,
improving treatment success rates, to enhance patient comfort
and improve access to treatment with low costs is the main
motivation sources. Due to the presence of various limitations
in bone substitutes, have revealed the need to develop
alternative or auxiliary new materials. Bone grafis in injectable

form not only provide easy application to the clinician, but also

provide improvement in the bone regeneration process with
the molecules they contain. Its contribution to bone healing
is still being examined with preclinical and clinical research.
Despite obvious benefits, limitation in clinical use shows us
that the development process continues. In published clinical
studies, the treatment protocol of the biomaterial was evaluated
and its biological process was followed. The aim of this review
is to present these recorded data and provide comprehensive
information about the success of injectable bone substitutes in
clinical applications.

Keywords: Biomaterials; Bone substitutes; Guided Tissue
Regeneration
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Kemik Greftleri

Girig

Dis hekimliginde 6zellikle cerrahi ve periodontoloji
alanlarinda kemik greft materyallerinin kullanimi
olduk¢a yaygindir. Dis ¢ekimi sonrasi soket koruma
teknikleri, atrofik ¢ene kemiklerinde yonlendirilmis
kemik rejenerasyonu uygulamalar1, maksiller siniis tabani
yiikseltme operasyonlari, periodontal defektlerin tedavisi
kemik grefti uygulanan islemlerin baginda gelir."?

Kemik  greftleri temel olarak, osteogenez,
osteoindiiksiyon ve osteokondiiksiyon mekanizmalarryla
kemik olusumuna katki saglamaktadir. Osteogenez;
osteoblast hiicreleri ile direkt olarak yeni kemik olugmasi
olarak adlandirilir.* Greft materyali, canl osteoblast ve/
veya osteoblast progenitor kok hiicreler barindirtyorsa
alict dokuda osteogenetik etki gostererek kemik
rejenerasyonunu baglatir.>

Osteoindiiksiyon, yeni kemik olusumu igin
mezenkimal hiicrelerin fibroblast biiylime faktorii
(FGF), trombosit kaynakli biiyiime faktori (PDGF),
dontstiiriicii bliyiime faktorii (TGF-B), insiilin benzeri
bliyiime faktorleri (IGF), vaskiiler endotelyal biiylime
faktorii (VEGF) gibi cesitli biiylime faktorleri ve
kemik morfogenetik proteinler araciligi ile prolifere
olarak osteoblastik hiicrelere farklilagsmasiyla gelisir.
Alic1 bolgede mezenkimal hiicreler prolifere olarak
osteoblastlara doniisiir ve kemik yapimini baglatir.>

Osteokondiiksiyon,  greft  materyalinin  alici
sahada sadece bir cat1 islevi gorerek, osteoblastlar ve
mezenkimal hiicrelerin bolgede yeni kemik olusturma
stiresince rezorbsiyona ugrayarak kemik olusumuna katk1
saglamasidir.’ Yeni kemik, alic1 bolgedeki komsu kemik
bolgelerinden hiicre migrasyonu ve kemik apozisyonu
ile olusturulur. Osteokondiktif etki gosteren greft
materyallerinde, yapisal pordzite gibi fiziksel 6zellikler
ve kimyasal 6zellikler kemik rejenerasyonunda 6nemli
rol oynamaktadir.>’

Oral cerrahide kullanilan kemik greftlerinin en yaygin
siniflamast su sekildedir:
* Otogreftler
* Allogreftler
» Ksenogreftler

* Alloplastlar

1. Otogrefler
Otojen kemik greftleri, intraoral veya ekstraoral

olarak almabilir. Intraoral donér bolge olarak en sik
mandibula ramus tercih edilirken ayrica mandibuler
simfiz, tuber maksilla veya toruslar da kullanilabilecek
diger bolgelerdendir. Ekstraoral olarak ise en sik iliak
kemik kullanilirken ayrica kosta, fibula, kalvaryum gibi
kemikler de kullanilabilir. Kompakt blok seklinde veya
kemik kaziyicilar1 yardimi ile patikiilli greft formunda
elde edilebilir. Igerik olarak %30 oraninda organik, %70
oraninda inorganik bilegsenden olusmaktadir. Organik
bilesenler tip I kolajen ve kolajen olmayan proteinler olan
osteokalsin, kalsitonin, osteopontin, sialoproteinlerdir.
Hidroksiapatit formundaki kalsiyum fosfat ise inorganik
bileseni olusturmaktadir.®®

Otogreftler canli osteoblast ve/veya osteoblast
onciilii kok hiicreler ihtiva ederek alici bolgede
osteogenik etki gosterir. Biiylime faktorleri, kemik
morfogenetik proteinler osteoindiiktif etki saglar. Alici
bolgede osteogenik, osteoindiiktif ve osteokondiiktif
etki gostermesi sebebiyle altin standart olarak kabul
edilmektedir.®® Kortikokanseloz blok greftlerin hizli
rezorbsiyon siiresi, dondr saha gerektirmeleri ve dondr
sahada morbidite riski, elde edilen greft miktarinin sinirl
olmasi dezavantajlaridir. Mevcut dezavantajlari sebebiyle
de alternatif greft materyali gelistirme ¢aligmalar1 devam

etmektedir."!

2. Allogreftler

Ayni tiir i¢inde fakat farkli bireyden elde edilen
kemik greftleridir. Allogreftler; kortikal blok greft,
kortikal partikiil ve graniil formunda olabilir. Hazirlama
yontemine bagli olarak; taze dondurulmus kemik
allogreftleri, dondurulmus kurutulmus mineralize veya
demineralize kemik allogreftleri olarak siiflandirilir.'?
Inorganik yapisi otojen greftlerle benzerlik gosterir;
organik olarak farkli konsantrasyonlarda kemik
morfogenetik proteinler gibi osteoindiiktif molekdiller
icerdigi goriilmiistiir. Rezorbsiyon siiresinin kisa olmasi
ve elde edilmesindeki kisitlayict yerel diizenlemeler

dezavantajlarindandir.'

3. Ksenogreftler

Farkli tiirlerden elde edilen kemigin, 1sil islem,
kimyasal ekstraksiyon veya iki yontemin kombinasyonu
yoluyla organik komponentlerinden ayristirilarak;
inorganik kalsifiye kemik elde edilmesiyle ksenogreftler

olusturulur. Genellikle at, domuz, mercan, sigir bu
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tiirlerin baginda gelir. Inorganik kristal yapisindaki
farkliliklar ve kristaller aras1 pordz yapidaki degisiklikler,
materyalin osteokondiiksiyon ve rezorbsiyon siirecini
etkilemektedir. Sadece osteokondiiktif etki gdstermeleri
dezavantaj olarak kabul edilirken; enfeksiyon riskinin
diisiik olusu, istenilen miktarlarda elde edilebilmesi,

biyouyumlu yapisi1 avantajlar arasindadir.!*1¢

4. Alloplastlar

Canlilardan elde edilmeyen, tamamen sentetik
greft materyalleridir. Dondr bdlge ihtiyacinin elimine
olmast ile birlikte ihtiya¢ duyulan miktar ve sekilde
elde edilebilmeleri biiylik avantaj ve kullanim kolaylig:
saglamaktadir. Sadece osteokondiiktif etki gdstermeleri
ve yabanci cisim reaksiyonu gelismesi riski dezavantaj
olarak gosterilebilir. Yaygin kullanimda olan alloplast
materyaller; kalsiyum siilfat, kalsiyum fosfat, biyoaktif
camlar ve polimerlerdir.!”!¢

Giintimiizde en sik kullanilan greft materyalleri
partikiillii olmakla birlikte, blok seklinde ve enjektabl

formlar1 da mevcuttur.

Enjekte Edilebilir Greftler
Enjekte edilebilir kemik greftleri, farkli kimyasal ve
fiziksel formiilasyonda olup klinik ihtiyaclari karsilayacak

sekilde gelistirilmektedir. Gliniimiizde kullanilan sentetik

bifazik kalsiyum fosfat yapisidir. Genellikle oran olarak
%40 hidroksiapatit ve %60 oraninda B-trikalsiyum fosfat
(B-TCP) molekiillerinden olusan bu yapi, alict bolgede
hidroksiapatitler c¢at1 gorevi goriirken; p-trikalsiyum
fosfat eriyip kalsiyum ve fosfor iyonlarinin salinmasi ile
birlikte yeni kemik olusumunu stimiile eder.'® Materyalin
zaylf mekanik Ozellikleri nedeniyle manipiilasyonun
zor olmasi ve operasyon sonrasi sizinti riski dezavantaj
olarak degerlendirilmektedir. Ayrica Ongoriilemeyen
rezorbsiyon siiresi ve homojenite saglamadaki giicliikler
sebebiyle, ¢esitli inorganik bilesenler
eklenerek farkli Hidrofilik

polimer olarak kolajen, hyaliironik asit, seliiloz eklenmis

organik ve
calismalar  yapilmustir.
ve materyalin osteokondiiktif ve osteoindiiktif dzellikleri
kargilagtirilmistir. Kitozan, jelatin, sitrik asit, poliglikolik
asit, sodyum aljinat eklenip kullanim kolaylig1 ve
mekanik  Ozelliklerin ~ karsilagtirildigi  ¢ok  sayida
preklinik ve klinik calisma yapilmigtir. Bu calismalar,
belirli katki maddelerinin kiigiik miktarlarinin bile
enjekte edilebilirligi ve materyalin fiziksel 6zeliklerini
geligtirerek, yeni kemik olusumunu etkiledigini
gOstermistir.'’

Tablo I’de enjekte edilebilir kemik greftlerinin farkli

formiilasyonlar1 kullanilarak yapilan klinik calismalar

enjekte edilebilir kemik greftlerinin temel bileseni, Istelenmistir
Tablo I. Klinik Caligmalar, biyomateryaller ve sonuglar
Konu ve Kullamilan A (U]
Yazar Calismanin Amaci Biyomateryal Takip Siiresi Sonuglar Yil
Re.zort?e. Olabl!en Enj e.kt.e Atrofik Alt Cene Uygulama sonrasi
Edilebilir Kemik Greftinin R . . .
Maksillofasival Cerrahide Kemiklerinde Enjekte Norian-SRS Bone alt cene kemigi
Y Edilebilir Greft Uygulamasi Void Filler (Norian 12-30 Ay yiiksekliginde 2004
Kullanimi: 27 Hastada . . .
Klinik Calisma ile Olusan Kemik Dokusunun | Corporation, A.B.D.) ortalama 7 mm artis
Wolff ve arsk.m Degerlendirilmesi kaydedilmistir
Enjekte Edilebilir Kalsiyum rsfi‘cx;’tgeraf;ﬁiin
Fosfat Simanin Genis Odontojenik Keratokist Norian Synthes grezorbsi 31 la
Mandibular Defektte Sebebiyle Olusan Defektin | (Norian Corporation, 2-36 Ay o zamai,lll ugm. 2004
Uygulanmasi: Vaka Sunumu Rekonstriiksiyonu A.B.D.) 3 za Y
Stanton ve ark.”! kemik olusumu
' gozlenmistir.
Alveol kret
Dis Cekim Soketinde tepesinde
Enjekte Edilebilir Kemik Kemik Grefti Enjekte edilebilir 3. ayda ortalama
Greftinin Kullanimi: Klinik Biyouyumlulugunun ve B-TCP ve 3ve 6 A %76, 6. ayda 2007
Calisma Kemik Kayb1 Onlemedeki hidroksi-propil-metil Y ortalama %84
Weiss ve ark.?? Roliiniin Degerlendirilmesi | seliiloz stispansiyonu radiografik dansite
Olctilmistiir.
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Kemik Greftleri

Posterior Maksillada Siniis %100 Implant
Operasyonu ve Es Zamanl basarisi
Implant Yerlestirilmesi bildirilmistir.
Cerrahisinde Enjekte Implant Basarismin ve Enjekte edilebilir
N . . . S DynaBlast Paste
Edilebilir Demineralize Enjekte Edilebilir Greft greft uygulanan
. . e . (Keystone Dental, 12-24 Ay 2011
Kemik Matriks Etkinliginin Materyali Kullaniminin Burlington, A.B.D.) grupta ortalama
Degerlendirilmesi: Klinik Degerlendirilmesi glon, A.8.L- %11 oraninda
Calisma operasyon
Irinakis ve ark.” stiresinde kisalma
kaydedilmistir.
Kalsiyum Fosfatla Siniis
At v
Re.'enerz;s };n YViizdesinin Siniis Operasyonlarinda Yeni Maxresorb Inject dokuzuncu
J Y Kemik Olusumunun 6. ve 9. (Botiss Dental, 6 ve 9 Ay aylar arasinda 2015
Karsilastirilmasi: Vaka - .. . .
Sunumu Aylarda Degerlendirilmesi Berlin, Almanya) anlamli fark
gty o il bulunamamustir.
Kemik Greftlerinde Zamanla Takip siiresi
Olugan Hacim Kayiplarimin soununda, en
3 Boyutlu Tarayicilarla yuksek hacimsel
Dg'erlen diri}l]mesi Kemik Greftleri Arasinda Maxresorb Inject kemik kaybi1 0,5256
Geir cov ve ark Hecim Kaybinin (Botiss Dental, 36 Ay cm3 ile enjekte 2017
£ ' Karsilastiriimasi Berlin, Almanya) edilebilir sentetik
kemik grefti
uygulanan grupta
Olglilmustiir.
Ortalama olarak;
yeni kemikte
Enjekte Edilebilir B-TCP %44.92,
ve Hyaliironik Asit Bazli Enjekte Edilebilir Kemik B-TCP, metil seliiloz bag dokusunda
Kemik Grefti ile Kemik Greftlerinin Rejenerasyon ve hyaliironik asit 4 Ay %52.49, 2018
Olusumu Etkinliginin Degerlendirilmesi siispansiyonu rezidiiel greft olarak
%2.59 degerleri
Ol¢tilmiistiir.
4 Fazli Enjekte Edilebilir
Kemik Greftinin Yeni kemik
Yonl'endlrllrms Kemik Bukkal Defektlerde Greft Maxr.esorb Inject ) olusumu ile birlikte
Rejenerasyonunda Etkinliginin Degerlendirilmesi (Botiss Dental, 10 Giin-6 Ay radyografide 2021
Kullanimi: Vaka Sunumu £ & Berlin, Almanya) dansite artig1
Candrli¢ ve ark.?’ kaydedilmistir.
Yeni olusan kemik
Soket Korumada Enjekte yiizdesinde iki
Ed11ebf11r Blvfaz1k Kals1yurp il Rl it [t grup arasinda
Fosfat ile Sigir Ksenogreftin . . . anlamli fark
. Rejenerasyonunda Enjekte Maxresorb Inject . ..
Karsilastirilmasi: Insanlarda e o . . . kaydedilmemistir.
s . Edilebilir Bifazik Kalsiyum (Botiss Dental, 6 Ay 2022
Kalitatif ve Kantitatif - . Yumusak doku
. .. Fosfat ve Sigir Ksenogreft Berlin, Almanya) o
Histolojik Calisma Etkinliginin Karstlastirilmast kalmliginda, test
Candrli¢ ve ark.® £ S grubunda istatiksel
olarak anlamli fark
bulunmustur.
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Greft materyallerinin rezorbsiyon siiresi, kullanilan
biyomateryalin kimyasal yapis1 ve partikiil biiyiikliigiine
bagli olarak degisim gostermektedir. Wolff ve ark.?,
atrofik alt ¢eneye sahip hastalar tizerinde yaptiklari klinik
calismada, takip siiresince alinan ara radyografilerde,
greft materyali radyoopak olarak incelenmistir. Ancak
uygulamadan 30 ay sonra alinan radyografilerde,
materyalin tamamen eriyerek yerini yeni kemik
olusumuna biraktigr izlenmistir.?® Ayni  materyal
ile yapilan bagka bir klinik c¢alismada, 3 yil takip
stiresinin ardindan benzer sonuglar kaydederek, kemik
yiiksekliginin arttigr bildirilmistir.?! Weiss ve ark.?,
tarafindan yapilan klinik ¢alismada ise farkli kimyasal
formiilasyona sahip enjekte edilebilir greft materyalinin,
kemik iyilesmesine katkis1 degerlendirilmistir. islemden
sonra belirli araliklarla alinan radyografilerde dansite
artig1 kaydedilirken; 3. yilin sonunda yapilan histolojik
incelemelerde, soketin en alt bolgesinde, mineralize
kemikle direkt temasta greft partikiillerine rastlanmigtir.?

Enjekte edilebilir greft materyallerinin, uygulama
esnasinda manipiilasyonunun kolay olmasi ve buna
bagl olarak operasyon siiresini kisaltabilecegi, yapilan
klinik ¢alismalarda vurgulanmistir. Candrli¢ ve ark.?’,
yaymladiklar1 bir vaka raporunda; klinisyen, kullanilan
enjekte edilebilir greft materyalinin uygulama kolaylig:
sagladigini  ve materyalin defekt igerisini bogluk
birakmadan doldurdugunu belirtmistir.””  Partikiillii
allogreft ve enjekte edilebilir formda allogreft
kullanilarak siniis lift ve implant uygulamasi yapilan bir
klinik ¢alismada, enjekte edilebilir allogreft uygulanan
hastalarda operasyon siiresinin anlamli diizeyde kisa
oldugu bildirilmistir.?

Sonuc¢

Giincel klinik calismalarin  ¢ogunda, enjekte
edilebilir kemik greftinin klinisyen i¢in uygulama
kolaylig1 sagladigi ve hasta basinda gegen siireyi
kisalttigi  belirtilmektedir. Kemik rejenerasyonuna
etkisi farkli c¢aligmalarda radyografik ve histolojik
olarak incelenmis olup, kontrol grubundaki greft
materyallerine gore iistiinliik kaydedilmemistir. Bununla
birlikte alict bolgede greft stabilizasyonunun zorlugu,
materyal sizintistyla birlikte enfeksiyon riski, viskozite
degisimi ile enjekte edilebilirligin diigmesi materyalin

dezavantajlari arasindadir. Bu dezavantajlarin giderilmesi

amaciyla, biyomekanik ozellikleri siirekli gelistirilmeye
calisilmakta; organik veya inorganik molekiillerle
kombinasyonu yapilip, preklinik ve klinik ¢aligmalar
diizenlenmektedir.

Sonug olarak, enjekte edilebilir kemik greftlerinin
sundugu avantajlar dis hekimligi pratigi agisindan umut
vermektedir. Materyalin biyolojik aktivitesinin takip
edildigi analizlerle birlikte, biyomekanik 6zelliklerinin
gelistirildigi daha fazla galismaya ihtiya¢ duyulmaktadir.
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