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ABSTRACT

Objectives: Peroxide alternative agents are currently being developed to provide a safe and effective
tooth whitening treatment, given the potential for these agents to affect hard dental tissue. In this
study, it is aimed to produce an experimental home whitening gel containing Gypsophila arrostii
extract (GE) loaded chitosan nanoparticles with controlled release property.
Materials and Methods: GE was prepared in two different ways using water or ethanol, and the saponin
amounts of both extracts were measured using gravimetric analysis methods. GE-loaded chitosan
nanoparticles (GECNPs) prepared by the ionic gelation method were investigated in terms of size, zeta
potential, polydispersity index (Pdl), encapsulation efficiency, and release profile. The significance
level was set at p<0.05.

Corresponding Author Results: The water-based extract was preferred for encapsulation due to its statistically significantly

Selinsu Oztiirk (=) higher percentage of saponin content (45.38 + 3.050396%) (p=0.335). According to the characterization

selinsuozturk@marun.edu.tr results, GECNPs were 651+8.34 nm in average particle size, 0.242+0.02 Pdl, and 44.7+0.21 mV zeta
potential. Encapsulation efficiency was determined as 97.41+3.02%. GE release from GECNP was
calculated as 94.11+4.03% at 48 h, and the drug release rate increased by adding peroxides.
Conclusions: The controlled release system of Gypsophila arrosti extract-loaded CNPs was successfully
synthesized to develop an experimental home-bleaching gel as an alternative and promising approach.
Keywords: Gypsophila arrosti, saponin, chitosan, controlled release system, tooth bleaching

0z
Amac: Dis sert dokusu lzerindeki potansiyel yan etkileri nedeniyle saglikli ve etkili dis beyazlatma
tedavisi icin peroksit alternatifi ajanlar gelistirilmektedir. Bu calismanin amaci kontrolli salim

Article History ozelligine sahip ¢oven otu (Gypsophila arrostii) ekstresi yiiklii kitosan nanopartikiilleri iceren deneysel

. ev tipi beyazlatma jeli olusturmaktir.
Submitted 23.11.2024 Gerec ve Yontemler: Gypsophila arrosti ekstresi (GE) su veya etanol kullanilarak iki farkli sekilde

Revised  03.12.2024 hazirlanmistir ve her iki ekstrenin saponin miktari gravimetrik analiz yontemleri kullamlarak
Accepted 23.01.2025 dlclmustur. iyonik jellesme yontemi kullamlarak hazirlanan GE yikli kitosan nanopartikiilleri;
Published 30.04.2025 partikil boyutu, zeta potansiyeli, polidispersite indeksi (Pdl), enkapsiilasyon etkinligi ve salim profili

acisindan incelenmistir.

Bulgular: Su bazli GE, istatistiksel olarak anlamli derecede daha yiiksek saponin icerigi (%45,38 +
3,050396) (p=0,335) nedeniyle enkapsiilasyon icin tercih edilmistir. GE yiiklu kitosan nanopartikdillerinin
ortalama boyutu 651+8,34 nm, Pdl degeri 0,242+0,02 ve zeta potansiyeli 44,7+0,21 mV olarak
olcilmustir. Enkapsiilasyon etkinligi %97,41+3,02 olarak belirlenmistir. GECNP’den GE saliminin 48
saatte %94,11 + 4,03’e ulastig1 ve salim hizinin peroksitlerin ilavesiyle arttig1 gozlemlenmistir.

Sonuc: Kontrollii salim sistemi 6zellikli GE yukli CNP’lerin sentezi, gelecek vaat eden alternatif bir
yaklasim olarak deneysel bir ev tipi beyazlatma jeli gelistirmek amaci basari ile gerceklestirilmistir.
Anahtar Kelimeler: Kelimeler: Coven otu, saponin, kitosan, kontrollii salim sistemi, dis beyazlatma
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Development of an Experimental Home Bleaching Agent

INTRODUCTION

Tooth bleaching, a well-established and effective
aesthetic procedure in dentistry, provides a more
conservative approach to whitening vital teeth than
treatments such as crowns or ceramic veneers (Meireles
et al., 2008). The most commonly used components
are carbamide peroxide (CP) and hydrogen peroxide
(HP), each with specific concentrations for different
techniques. The treatment can be performed either in
the office or at home (Haywood, 1997). In recent years,
home bleaching has become increasingly popular among
whitening therapies due to the reduced time spent in the
clinic compared to office-based treatments and its lower
peroxide content, offering an effective whitening with
long-term permanence of the color after the treatment.
The most prevalent method of application remains the
use of hydrogen peroxide gels with a concentration of up
to 6% or carbamide peroxide gels with a concentration of
up to 16% for approximately two weeks with a custom tray
under the supervision of a dentist (De Geus et al., 2016).
Despite its popularity, some adverse effects have been
documented. These include tooth sensitivity, decreased
bond strength and micro-hardness values, a slight change
in surface roughness, and alterations in enamel and dentin
mineral content. Although these alterations are regarded
as insignificant or reversible, the treatment has been
demonstrated to diminish the concentration of calcium
and phosphorus within the tooth structure (Pini et al.,
2022). Furthermore, carboxy polymethylene, or carbopol,
which is frequently utilized as a carrier in CP gels, has
also been demonstrated to reduce enamel microhardness
(Rodrigues et al., 2005). It would be advantageous to
develop a more efficient tooth bleaching method that
causes minimal side effects on the enamel, pulp, and
oral mucosa while avoiding contraindications. Nowadays,
there is a growing trend to turn to natural materials
for teeth whitening, as seen in many other areas, and
the literature discusses several natural alternatives to
peroxide bleaching that can produce oxidative reactions
and effectively remove stains without adverse effects
(Gopinath et al., 2013; Miinchow et al., 2016). Therefore,
developing new tooth-bleaching agents based on natural
products with minor adverse effects and comparable
esthetic results would be beneficial.

Saponins are non-volatile, surface-active compounds
that are distributed in nature and are primarily found in
the plant kingdom (Oleszek, 2002). Due to their foaming
properties, saponins are employed in manufacturing
cosmetics, detergents, and soaps. Saponins are also
responsible for several other significant functions,
including providing antimicrobial, antioxidant, and
analgesic properties. A diet high in saponins has been
demonstrated to be an effective method for preventing
dental caries ((Jyothi & Seshagiri, 2012; Kareem et
al., 2022; Timilsena et al., 2023). In addition, saponins
derived from various plant sources have been widely used
in herbal toothpaste formulations. Research has shown
that their antibacterial and antiplaque effects, combined
with their ability to promote oral hygiene, make them
valuable ingredients in the prevention of dental issues.

Several studies have explored the potential of saponins in
whitening teeth and preventing cavities, making them a
natural and effective choice for those seeking alternative
oral care solutions (Oluwasina et al., 2019; Oluwasina et
al., 2023; Paul et al., 2020; Sugianti, 2012).

Gypsophila arrostii Guss., a member of the Gypsophila
genus within the Caryophyllaceae family, is renowned
for its triterpene saponins, which are present in its
roots. Its notable phytochemical content makes it a
promising subject for further study. (Davis et al., 1984);
(Arslan et al., 2013). Gypsogenin represents the most
prevalent basic structure of sapogenins isolated from
the Gypsophila genus. Additionally, quillaic acid and
gypsogenic acid are also present in lower concentrations
(Arslan et al., 2013). G. arrostii is one of the five most
utilized Gypsophila species in Turkiye (Baytop, 1999).
It has been traditionally employed for its diuretic and
expectorant activities (Ozcelik & Yildinm, 2011). It is a
significant species in the pharmaceutical industry, serving
as the primary source of saponins in vaccine adjuvants
(Arslan & Cenzano, 2021). Moreover, G. arrostii is
utilized to produce tahini halva, a significant ingredient
in the Turkish food industry (Arslan, 2017). It serves as
an emulsifier, facilitating the combination of sugar and
sesame oil, bleaching the product’s color, and enhancing
its volume. Additionally, gypsophila species are employed
in the cosmetic industry due to their gentle cleansing,
soothing, and anti-inflammatory properties. Furthermore,
they are known to enhance the penetration of other
skincare ingredients (Bezerra et al., 2018). Additionally,
reports indicate that the species is used in bleaching
agents due to its saponin content (Guo et al., 2022).The
synergistic effect of saponin compounds and their free
radical neutralizing activity may play a significant role
in their bleaching properties (Kang et al., 2024). An in
vitro study investigating the effects of Hibiscus Sabdariffa
extract on discolored teeth demonstrated that its saponin
content contributed to whitening efficacy (Sugianti,
2012). Based on these findings, the saponin content of
G. Arrostii extract was utilized to evaluate its potential
bleaching properties in the present study. Nevertheless,
there is a lack of studies in the literature evaluating the
potential use of the Gypsophila genus in dentistry.

Chitosan, a natural polymer produced due to
the deacetylation of chitin obtained from the shell of
arthropods, acts as a thickener and carrier with its film-
forming properties. It is known to protect the tooth from
erosion and demineralization by acting as a stable barrier
under enamel or dentin (Guo & Gemeinhart, 2008). Due to
its biocompatible, bioadhesive, bioactive, and non-toxic
properties, chitosan is frequently preferred in nanoparticle
production (Peniche & Peniche, 2011). Nanoparticles (NPs)
formed with chitosan with ionic cross-link structure have
the advantages of prolonged release of drugs, protection
against enzymatic degradation, and biodegradability (Sun
et al., 2010). Concerns regarding the biocompatibility
and toxicity of natural compounds present a significant
challenge in their use; however, encapsulating plant
compounds in polymeric nanoparticles helps to minimize
potential adverse effects and increase bioavailability
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(Patra et al., 2018). Encapsulation protects sensitive
components and ensures a controlled release of active
substances. Controlled drug release ensures that the
encapsulated drug is delivered to the correct site,
maintaining the appropriate amount of the drug in the
target tissue while minimizing adverse side effects.
Controlled release systems offer a number of advantages,
including enhanced efficacy, high stability against
enzymatic and other forms of degradation of encapsulated
or immobilized components, reduced toxicity, and
simplified application (Aydin & Unliiel, 2021). Considering
all this information, in the present study, experimental
bleaching gels containing a controlled release system
of chitosan loaded with G. arrostii extract (GE) were
developed to minimize the potential side effects of
whitening treatment and to provide an effective and
stable whitening. The ionic gelation method was used
in the synthesis of GE-loaded chitosan nanoparticles
(GECNPs). Encapsulation capacity is essential for effective
and long-term release in controlled release systems (Egil
et al., 2020). Therefore, the encapsulation efficiency
(EE) of GECNPs was determined in our study. The average
particle size (Z-Ave), multiple distribution index (Pdl),
and Zeta potential (ZP) values were analyzed, and the
optimum nanoparticle was determined. In vitro release
properties were also investigated.

MATERIALS AND METHODS

The materials utilized in the study are presented in Table 1.

Table 1. Materials used in the study

Material CAS no. Manufacturer

Chitosan
(75-85% deacetylated, low | 9012-76-4
molecular weight)

Sodium tripolyphosphate | 7758-29-4

Diethyl ether 60-29-7

Ethanol 64-17-5 Sigma-Aldrich (St. Louis,
n-Butanol 71-36-3 MO, USA

Sodium chloride 7647-14-5

Hydrogen peroxide (30%) |7722-84-1

Carbamide peroxide (97%) | 124-43-6

Acetic acid 64-19-7 Merck

Fitovizyon Dogal ve
Saglikli Yasam Ind.
Trade Co. Ltd. (Istanbul,
Turkiye)

*G. arrostii which is one of the five widely distributed and most used
Gypsophila species in Tirkiye, was purchased from Fitovizyon Dogal
ve Saglikl1 Yasam Ind. Trade Co. Ltd. (Istanbul, Tiirkiye) and identified
by Prof. Dr. Murat Kartal. A voucher specimen was deposited at the
Bezmialem Phytotherapy Research Center.

G. arrostii roots* -

Preparation of GE

Two different extracts were prepared using the roots of
G. arrostii. In Beaker A, 600 mL of water was added to 150
g of G. arrostii root. In Beaker B, 600 mL of 50% ethanol
(EtOH) was added to 150 g of G. arrostii root. The two
different mixtures were stirred in a magnetic stirrer at 50

°C, and 200 rpm for 4 hours. The extracts were filtered
through filter paper and kept in a fume hood until dry.
The dry extracts were ground with a grinder to a fine
powder (Fig. 1).

Figure 1. Preparation of GE
a. Preparation of beakers, b. Stirring in a magnetic stirrer, c. Fil-
tering through filter paper, d. Drying in fume hood, e. Grounding
with a grinder

Saponin Measurement

The saponin content was determined using gravimetric
methods (Arwani et al., 2019). 20 mL of 20% ethanol was
added to 2 g of dry G.arrostii extract in a conical flask. 10
mL diethyl ether was added to the concentration in a 100
mL separatory funnel and shaken vigorously, from which
the ether layer was discarded, and the aqueous layer was
recovered. 20 mL n-butanol was added and extracted
twice with 5 mL of 5% sodium chloride. After removing the
sodium chloride layer, the remaining solution was heated
in a water bath for 30 min, transferred into a beaker, and
then dried in an oven to a constant weight. The saponin
content was calculated as a percentage:

Spectrophotometric Analysis of GE

Seven distinct concentrations (7.8125, 15.625, 31.25,
62.5, 125, 250, and 500 pg/mL) were prepared, and
their absorbance values were measured with a UV
spectrophotometer to obtain a calibration curve which
was subsequently utilized to determine the EE and analyze
the in vitro release profile.

Preparation of GECNPs

Synthesis of GECNPs was carried out using the ionic
gelation technique. Chitosan (3% w/v) was dissolved
in water containing 1.5% (v/v) acetic acid solution and
stirred on a magnetic stirrer (Daihan-Digital Magnetic
Stirrer, Korea) for 24 h. 25 mg of sodium tripolyphosphate
(TPP) was dissolved in 50 mL of distilled water. 10 mg of
dry extract was dissolved in 1 mL of distilled water and
added to the TPP solution. Then, after stirring at 250 rpm,
it was mixed with chitosan solution and sonicated with 70
W energy for 5 minutes (Kaymak et al., 2024).

European Journal of Research in Dentistry 2025; 9(1): 1-8
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Preparation of Peroxide Based Experimental Bleaching
Gels

100 mL solution of Gypsophila extract-loaded chitosan
nanoparticles were mixed with HP at specified proportions
to obtain a 6% HP experimental bleaching gel, while CP
was mixed at specified proportions to obtain a 16% CP
experimental bleaching gel.

Dynamic Light Scattering (DLS) Analysis

The Zetasizer Nano ZS (Malvern Instruments, England)
device was used to measure Z-Ave, Pdl, and ZP of the
produced chitosan-controlled release system. The
particles were placed in a transparent cuvette, and
measurements were taken with a 4.0 mV He-Ne laser (633
nm) at 25°C. Each sample was prepared by diluting it with
water at a ratio of 1:10. The Z-Ave, Pdl, and ZP values
of the samples were calculated by taking the average of
three measurements.

Encapsulation Efficiency (EE)

5 mg of GECNPs were dissolved in 10 mL ethanol and
sonicated in an ultrasonic bath for 30min. The quantity
of encapsulated GE was calculated from the absorbance
value obtained from the calibration curve using Equation
1.

Total amount of loaded GE
Initial amount of loaded GE

Encapsulation ef ficiency(%) = x 100 1)

In vitro Release Profile

The in vitro release profile of GECNPs, GECNPs-HP,
GECNPs-CP, and GE (as a control group) was determined
using the membrane diffusion technique. A total of 1 mg
of GECNPs were suspended in 1 mL of distilled water and
placed on dialysis membranes. The release was conducted
in 100 mL of PBS (pH 6.5) in a shaking water bath set at 25
°C room temperature at 120 rpm. At the designated time
intervals (0.5, 1, 1.5, 2, 2.5, 3, 4, 5, 6, 24, and 48 h), 1 mL
sample was taken from the release medium and replaced
with an equal volume of buffer to maintain a constant
volume in the release medium. Measurements were
performed with a UV-Vis spectrophotometer (Shimadzu,
UV-1280, Japan), and the amount of GE in the sample was
calculated according to the standard curve Equation 2.

Released amount of GE
Total amount of GE

Release (%) = x100 2)

Statistical Analysis

Data were analyzed with IBM SPSS v23, using Shapiro-Wilk
and Independent sample t-test; the significance level was
taken as p<0.05. Additionally, the results are expressed
as the mean z standard deviation derived from three
independent measurements.

RESULTS

Gravimetric Total Saponin Determination

The total weights of the G. arrostii root extracts
prepared with 50% ethanol and 100% water were 45.6000
g and 42.8320 g after drying. Percentage of total saponin
amounts determined gravimetrically from 2 g samples
(n=3) of dried extracts are given in Table 2. A statistically
significant difference was observed between ethanol and
water-based extracts (0,035). The mean saponin content
of the GEs prepared using ethanol was determined to be
39.83 % + 0.2211, whereas the GEs produced with water
exhibited a higher saponin concentration of 45.38 % =
3.0504. According to these results, based on the saponin
yield in dried 50% ethanol and 100% water extracts, the
saponin yields of the G. arrostii roots were calculated as
12.1083 % and 12.9581 %, respectively.

Table 2. Percentage of total saponin amounts
Preparation n

conditions g/2g % Mean % = SD
1 | 0.8000 | 40.0000
50%EtOH | 2 | 0.7916 | 39.5800 | 39.83 % +0.2211 | 0,035
3| 0.7982 | 39.9100
1| 0.9715 | 48.5750
100 % H,0 | 2 | 0.8499 | 42.4975 | 45.38 % + 3.0504
3 | 0.9015 | 45.0750

Nanoparticle Characterization

Evaluation of Average Size, Polydispersity Index,
and Zeta Potential

In this study, physicochemical properties such as Z-Ave,
Pdl, and ZP value of GECNPs were determined according
to DLS analysis. The results of the blank CNPs and GECNPs
are presented in Table 3. According to the results, the
blank chitosan-controlled release system has a Z-Ave
of 1499+46.67 nm, Pdl of 0.186+0.12, and ZP value of
43.8+1.56 mV. GECNPs have a Z-Ave of 651.3+8.34 nm,
a Pdl of 0.242+0.02, and a ZP value of 44.7+0.21 mV.

Table 3. Dynamic light scattering analysis results of blank
CNPs and GE-CNPs

Samples  Average Particle Polydispersity Zeta
Size (nm) Index Potential

(mV)
Blank CNPs 1499+46.67 0.186+0.12 43.8+1.56
GECNPs 651.3:8.34 0.242:0.02 44.7+0.21

Encapsulation Efficiency

The EE of GECNPs was calculated as 97.41% +3.02 using
the calibration curve given in Fig. 2.
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Figure 2. The calibration curve of GE.

In vitro release study

The in vitro release graph of GECNPs was plotted as time
and % amount of release (Fig. 3). The experimental groups
demonstrated varying release profiles. GE release from
GECNP reached 94.11 % + 4.03 at 48 hours, while in the
GECNP - 6% H,0, group, it was 89.83 % + 2.01 at 3 hours,
and in the GECNP-16% CP group, it was 88.40 % + 4.30 at
24 h. In comparison, the release of free GE was nearly
complete (92.68 % + 2.05) within 5 h.
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Figure 3. Controlled release graph of GE, GECNPs, and
GECNPs with different components (HP, CP)

DISCUSSION

Nanoparticles can enhance product quality by
incorporating various functional groups. As a result, nano
products are extensively utilized in different industrial
sectors, including medicine and dentistry Chitosan exhibits
distinctive characteristics, including biocompatibility,
biodegradability, antimicrobial properties, and analgesic
effects (Arnaud et al., 2010).

Chitosan nanoparticles prepared with TPP offer significant
stability and don’t require the use of external stabilizing
agents or cross-linkers (Khan et al., 2016). Chitosan
has already been incorporated into bleaching gels and
has demonstrated no interference with their whitening
effectiveness (Kolsuz Ozcetin & Surmelioglu, 2020; Pini
et al., 2022). However, its potential to reduce the side
effects of bleaching remains uncertain. Plant compounds

are encapsulated in polymeric nanoparticles to minimize
potential side effects (Patra et al., 2018). In the light of
all this information, chitosan was used to encapsulate GE
and increase its bioavailability. In the present study, it
was decided to utilize G. arrostii due to its high saponin
content and obtain concentrated dried extracts with even
higher saponin contents. Previously published studies
have revealed that the roots of G. arrostii contain 11-
22 % of total saponins (Battal et al., 2003; Koyuncu et
al., 2008). According to the findings of our study, based
on the saponin yield in dried 50 % EtOH and 100 % H,O
extracts, the saponin yields of the G. arrostii roots were
calculated as 12.1083 % and 12.9581 %, respectively,
which makes apparent that the roots we have used
meet the criterion of having saponin 11-22 %. When we
calculated the percentage of saponin content for both
the 50% ethanol-based and the water-based dried and
concentrated extracts, as presented in Table 2, the water-
based extract was preferred for encapsulation due to its
statistically significantly higher percentage of saponin
content (45.3800 + 3.0504%) (p=0.035).

Dynamic light scattering is commonly used to determine
the hydrodynamic dimensions of nanoparticles, providing
various advantages in nanoparticle sizing (Egil et al.,
2020). In our study, Z-Ave, Pdl, and ZP values of GECNPs
were measured based on DLS principles. According to the
results in Table 3, CNPs have a 1499 nm Z-Ave, 0.186 PDI,
and 43.8 mV ZP value. However, GECNPs had a 651.3 nm
Z-Ave, 0.242 PDI, and 44.7 mV ZP value (Table 3). According
to the findings, loading CNPs with the extract decreased
the Z-Ave, and increased the PDI, and the ZP value.
Various parameters, including the synthesis conditions,
the component mixing ratios, and the densities of extracts
affect the size of the NPs (Egil et al., 2020). Weak and/or
electrostatic interactions between the polymer and the
plant extract chemical groups may contribute to the size
variations seen in drug-loaded NPs (Manne et al., 2020). In
the present study, the increase in particle size is attributed
to the high chitosan content, while the inclusion of GE
leads to a decrease in the size of the NPs. NPs are defined
as particles smaller than 100 nm (Borm et al., 2006;
Dowling, 2004). However, the size of polymeric NPs can
range from 10 to 1.000 nm, making them suitable for a
variety of applications (Gheffar et al., 2021; Hamzaoui &
Laraba-Djebari, 2021; Ni et al.,2021; Roberts et al., 2020).
The PdI value reflects the homogeneity of nanoparticle
size, with a Pdl value of 0.2 or lower indicating a more
uniform distribution of nanoparticles (Rajamanickam &
Manju, 2023). Neuroprotective flavonoid-loaded CNPs
synthesized by Soltanzadeh et al. and myricetin-loaded
chitosan nanoformulations synthesized by Upadhyay
et al. had Pdl values of 0.260 + 0.015 and 0.272 + 0.02
respectively (Soltanzadeh et al., 2021; Upadhyay et al.,
2023). While the blank CNPs obtained in our study showed
a uniform distribution, GECNPs demonstrated similarities
with findings reported in the literature. The zeta potential
allows us to assess the surface charge and stability of a
nanostructure; ZP values greater than £30 mV indicate
a high level of stability in the nanoparticles.(Simunkova
et al., 2009). Based on our results, the ZP value of the
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synthesized empty CNPs and GECNPs was above +30 mV,
demonstrating good stability. The slight increase in the
ZP value of GECNPs may be ascribed to the plant extract
enhancing the number of positively charged groups on the
surface of the nanoparticles (Manne et al., 2020).

Encapsulation is an essential strategy for stabilizing
molecules and enhancing their efficacy. Hence, it is
crucial to calculate and measure EE when preparing NPs
(Shen et al., 2017). In the present study, the EE value
was 97.41 = 3.02%. This value is in accordance with
those reported in previous studies. Egil et al. prepared
Epilobium extract (EPE) loaded chitosan nanoparticles,
reporting an EE of 92.46% (Egil et al., 2020). Similarly,
Khan et al. synthesized chitosan nanoparticles loaded
with Curcumin, indicating that the EE was determined to
be 85% (Khan et al., 2016).

In vitro release kinetics are critical as they indicate
a molecule’s pharmacokinetic and pharmacological
behavior in vivo (Abdelkader et al., 2020). In vitro release
studies were conducted using the membrane diffusion
technique and monitored for 48 h, pH adjusted 6.5 to
mimic the vivo conditions in the oral cavity accurately.
In the present study, 94.11 % +4.03 of the free GE loading
was released from GECNPs within 48 hours. Similarly, Egil
et al. reported that 96.04 % of EPE was released at pH
6.5 within the same 48-hour period (Egil et al., 2020).
In the peroxide-based groups (GECNP-HP, GECNP-CP),
it was found that the addition of peroxides accelerates
GE release from GE-CNPs. In the presence of 6% HP and
16% CP, the release was 89.83+2.01% at 3 hours and
88.40+4.30% at 24 hours, respectively. This acceleration
may be attributed to the acidic pH of HP and CP, as well
as the pH-responsive properties of chitosan under slightly
acidic conditions.

The European Scientific Committee on Consumer
Products (SCCP) has indicated that tooth bleaching
agents containing hydrogen peroxide ranging from 0.1%
to 6.0% or equal hydrogen peroxide-releasing agents are
considered safe when used under the guidance of a dentist
(Affairs, 2008). Home bleaching gels can be applied to
the enamel surface for a maximum of 1.5 and 6 hours,
respectively, depending on the H,0, or CP concentration
they contain, and it is known that the effectiveness of the
gels continues within the tooth structure even after the
application period. So, accelerated extract release can be
considered an advantage of whitening procedures.

CONCLUSION

In accordance with the in vitro findings, the GECNP
formulation exhibited favourable physicochemical
characteristics with regard to particle size, PDI, and zeta
potential. GE was successfully encapsulated within CNPs.
The incorporation of peroxides resulted in an accelerated
release profile. Consequently, the developed controlled
release system of GECNPs represents a promising potential
agent for tooth bleaching. However, further studies are
necessary to evaluate the potential cytotoxicity and
assess its effects on dental hard tissues.
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ABSTRACT

Objectives: The aim of this study was to analyse the feedbacks that dental students provided about
Distance Learning (DL) and to find clues regarding readiness for possible national or global emergencies
during a potential COVID-19 outbreak by using both Quantitative and Qualitative Methods.

Materials and Methods: This cross-sectional study involved 608 dental students (F/M: 405/203).
Data were collected by using online Focus-Group discussions as a Qualitative method and electronic
questionnaires (E-Questionnaire) as a Quantitative method. In both methods, students were asked to
evaluate questions or statements focused on cognitive load and the advantages and disadvantages
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vs 3.991+0.766)” and “Critical thinking” (4.026+0.683 vs 3.667+0.891)” were positively affected by
DL (p<0.05). During the focus-group discussions, “Difficulties in the Understanding of the Course
Content”, “Inability to Relate Theoretical Knowledge with Practice”, and “Insufficient Interactions
between the Students and Lecturers” were defined to be the main problems regarding DL.
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0z

Amac: Bu calismanin amaci, COVID-19 pandemisi sebebiyle uygulanan uzaktan egitimin lisans dis hekimligi egitimine etkilerini kantitatif
ve kalitatif yontemlerle degerlendirmektir.

Gerec ve Yontemler: Bu kesitsel calismaya 608 dis hekimligi 6grencisi (K/E: 405/203) dahil edilmistir. Veriler, kalitatif yontem
kullanilarak odak grup goriismeleri ve kantitatif yontem kullanilarak e-anket araciligiyla elde edilmistir. Her iki yontemde de 6grencilere
uzaktan egitimin avantajlari, dezavantajlar ve uzaktan egitimde bilissel yik ile ilgili sorular sorulmustur. Ayrica, e-anket formunda dis
hekimligi egitimine teknolojinin entegre edilmesini degerlendirmek icin “Derste Teknoloji Kullanimina Yonelik Egilim Olcegi (DTKEQ)”
kullanmilmistir.

Bulgular: Faktor analizinde “Teknoloji Kullamim” ile “Motivasyon ve Teknoloji” boyutlar1 tamimlanmistir. UE’de “Mesleki ortam
icsellestirme (4,214+0,630 vs 3,991+0,766)” ve “Elestirel disunme (4,026+0,683 vs 3,667+0,891)” acisindan mesleki gelisimlerinin olumlu
yonde etkilendigini diistinen dis hekimligi 6grencilerinde 6lgegin her iki alt boyutuna ait puanlarin daha yiiksek oldugu gozlenmistir
(p<0,05). Odak grup goriismelerinde belirtilen baslica sorunlar; ders icerigini anlamada giicliikler, teorik bilginin klinik uygulama ile
iliskilendirilememesi, 6grenci ve 6gretim lyesi etkilesiminin yetersizligidir.

Sonuc: Gelecekteki olasi global diizeydeki acil durumlar icin uzaktan egitimin avantajlari ve sinirliliklarinin yam sira dis hekimligi
6grencilerinin ihtiyaclar da g6z 6niinde bulundurulmalidir. Bununla birlikte DTKEO, dis hekimliginde uzaktan egitimin degerlendirilmesinde

kullanilabilecek gecerli ve glivenilir bir olcektir.

Anahtar Kelimeler: Dis hekimligi 6grencisi, Dis hekimligi egitimi, Uzaktan 6grenim.

INTRODUCTION

Educational activities were adversely affected by the
quarantine and social isolation due to the COVID-19
pandemic (Amir et al., 2020; Chang et al., 2021;
Clemente et al., 2021; Schlenz et al., 2020; Silva et al.,
2021). Although theoretical, pre-clinical and clinical
training are fundamental elements of dental education,
dentistry schools should be required to modify their
standard curriculum to cope with interruptions during
the prevalence of coronavirus disease (Loch et al., 2021;
Schlenz et al., 2020; Silva et al., 2021; Wang et al., 2021).
Commenting on this point, the World Economic Forum
(WEF) and the United Nations Educational, Scientific and
Cultural Organization (UNESCO) declared that integrating
technology into education is vital for the future (UNESCO,
2020).

Distance learning (DL) as a technology-based education
method is regarded as an option for dental education at
universities to manage global health risks (Abbasi et al.,
2020; Amir et al., 2020; Chang et al., 2021; Dost et al.,
2020; Moazami et al., 2014; Schlenz et al., 2020; Silva et
al., 2021; Varoni et al., 2022; Wang et al., 2021). While
preclinical training and the theoretical courses were
converted into a DL platform to continue dental education
at the beginning of the pandemic, emergency cases were
only treated in dental clinics to limit interaction among
dental students, lecturers, and patients during the
pandemic (Amir et al., 2020; Herr et al., 2021; Schlenz
et al., 2020; Silva et al., 2021). These structural changes
significantly impacted the educational activities and
professional development of dental students (Chang et
al., 2021; Cidral et al., 2018; Mahlangu, 2018; Nortvig et
al., 2018; Rohayani et al., 2015; Wei & Chou, 2020).

The success of DL hinges on several crucial factors: The
quality of the course content, effective course design,
well-defined assessment and evaluation procedures,
the lecturers’ experience with online teaching, the
functionalities of the chosen educational platform, and
internet connection stability. Furthermore, the lack of
technological readiness of higher educational institutions

themselves presents a major hurdle in developing and
implementing online versions of courses, particularly
during unforeseen circumstances like the COVID-19
outbreak (Samra et al., 2021).

Although technology-based education provides
opportunities for the professional development of
students (Samra et al., 2021; Wang et al., 2021), virtual
environments cause some difficulties for the practical
training of dentistry (Costa et al., 2022; Mahlangu, 2018).

Assessment and evaluation are other challenging issues
for both students and lecturers in DL (Almeida & Monteiro,
2021).

One of the greatest challenges in developing and
implementing online course versions at higher education
institutions during the COVID-19 pandemic was the
technological (un)preparedness of these institutions. In
addition to the institutional factors, student readiness is
essential for an effective DL experience. Student readiness
and preparedness include factors like learner control,
online communication skills, self-directed learning skills,
and motivation for learning, all of which contribute to
a student’s academic development in a DL environment.
In this context, effective time management, effective
communication skills, and technical competence are
critical for students to succeed in online learning (Ali,
2020; Chung et al., 2020; Estriegana et al., 2019; Horzum
et al., 2015; Rohayani et al., 2015; Yilmaz, 2017).

When the risks embodied in future national or global
emergencies are considered, DL could be a vital method
of learning for students in health sciences (Chang et
al., 2021). Organizational, technical, and behavioral
challenges should also be taken into consideration for the
assessment of readiness in distance education (Mosa et
al., 2016).

Therefore, the aim of this study was to analyse feedback
about the dental students’ perspectives regarding DL by
using both Quantitative and Qualitative methods in the
COVID-19 outbreak and to find clues about alertness for
possible future national or global emergencies.
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MATERIALS AND METHODS

This cross-sectional study was carried out at the Dentistry
School of Marmara University, located in Istanbul, Turkey.
Data were collected by both Qualitative and Quantitative
research methods during the study.

E-questionnaire and online focus group discussions were
conducted to obtain data. Ethics approval for the study
was obtained from the Ethical Committee of Marmara
University Medical School (09.2020.1292) and the
study was conducted according to the principles of the
Declaration of Helsinki. Students approved to participate
in the study protocol voluntarily.

Dental Education During COVID-19 Outbreak

Due to the outbreak, theoretical and practical educational
activities were suspended as of March 2020 for pre-clinical
and clinical students. All courses were immediately moved
to the DL platform provided by the university. Six months
after performing DL for all the students, the dentistry
school was only opened for the fifth-year students in
October 2020 in order to enable them to continue their
practical training. While the study was being conducted,
the total period of clinical experience of the clinical
group was 6 months for the 4"-year students (September
2019-March 2020) and 19 months for the 5®-year students
(September 2018-July 2019; September 2019-March 2020;
October 2020-January 2021) (Fig. 1). Five online focus-
group interviews with dentistry students and online
surveys were conducted at the end of the fall semester in
2021 (from January 14, 2021 to February 10, 2021).

4™-year and 5™-year
5t.year students in
students in Clinic
Clinic

September September October
2018 2019 2020

® @ o January 18-
July 2019 March February 10"
2020 2021

5™ year
students in

Clinic Distance Learning Online Study &

P
Discussions

Figure 1: Students’ Clinical Experiences While Participating
In the Online Survey

Study Design

Both Qualitative and Quantitative methods were applied
to assess the effectiveness of DL during the COVID-19
pandemic. Focus-group discussions were carried out
with dental students as a Qualitative method, and
as a Quantitative method, Electronic-questionnaire
(E-questionnaire) surveys, which included information
about the participants’ feedback on DL and the Tendency
Scale for Technology Use in Class with DL during the
COVID-19 outbreak were used. Information obtained from
both methods was collected and interpreted together
(Fig. 2).

Quantitative Data

E-questionnaire
Merge Results
Qualitative Data

Online Focus Group
Discussions

‘Outcomes of Distance Leaming
in Dental Education

>

Figure 2: Design of the study

Figure 2. Design of the study

Qualitative Method

Qualitative data were collected by Focus-Group
discussions. Ten students from each grade were randomly
selected. Five online meetings were performed with
fifty students (F/M:25/25). The duration of the Focus-
Group discussions was at least one hour. Firstly, open-
ended questions were asked about DL. Then, data were
transcribed as verbatim. Data that focused on group
discussions were analyzed via content analysis, through
which the main themes and sub-themes were detected by
defining thematic units (De Wever et al., 2006) (Table 1).

Table 1. The Qualitative Results of DL related to
Professional Development

Main Theme: Cognitive Load: Students had to put more effort into

learning due to the changes in the learning process.
Sub-themes were as follows:

Unavailability learning by doing
Easily forgetting what was learned theoretically
Limitations in the video-based courses

Elevated anxiety level due to lack of clinical competence and
self-confidence

Problems related with measurement and evaluation methods

Student-Content Interaction, Student-Lecturer Interaction and
Student-Student Interaction

Sub-themes were were as follows:

Insufficient method for some courses such as Endodontics and
Radiology.

Lack of peer support in learning

Lack of synchronization between question and answer sections
Feeling stressed while writing questions in the chat section
Feeling anxious due to lack of clinical competency

Slow improvement in clinical competency due to high levels of
anxiety and insufficient clinical performance during DL

Main Theme: Attendance to Courses in DL Platform
Sub-themes as follows:

Lack of motivation to participate courses via camera and
microphone at home

Technical problems faced while connecting to the internet,
sharing the internet with other family members, poor internet
connection to open slides during online courses

Questions in Focus-Group Discussions were designed according to topics
such as “Increase in Cognitive Load”, “Advantages of DL”, “Feeling
uneasy Participating in DL with a Camera and Audio on the DL Platform”,
“Feeling Uneasy While Sharing His/Her Name on the Chat Screen
in the DL Platform”, “Concerns About Logging into the DL Platform
From a Computer Opened to Public Use”, “Feeling Uneasy While
Logging into the DL Platform From a Computer Open to Public Use
due to Information Security”, “Providing Sufficient Guidance for The
Improvement of Professional Competency in DL”, “Learning Performance
with Video-Based Courses (Asynchronous)”, “Technical Problems with
the Internet Connection”.
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Quantitative Method

In this part of the study, 608 dental students (F/M:
405/203, mean age: 21.64+2.07 years) were included.
Data were collected by using E-questionnaire about
the DL process during the COVID-19 outbreak. The
E-questionnaire covered the profile of the students, DL-
related factors, technological skills (10-mm visual analog
scale; 1:very bad-10:very good), satisfaction with the DL
(10-mm visual analog scale; 1:I am not satisfied - 10:I
am very satisfied), the effect of internet connection
speed on lecture attendance (10-mm visual analog scale;
1:none - 10:very much), opinions related to technology
use in lectures were assessed with the Tendency Scale for
Technology Use in Class (TSTUC) (Guinii¢ & Kuzu, 2014) and
questions regarding the effects of DL on the professional
development of students.

The effects of DL on “Self-confidence”, “Crisis
management”, “Professional competencies”,
“Internalizing the profession”, “Critical thinking skill”,
“Motivation”, “Anxiety level”, “Communication between
student-student and student-instructor”, “Content
interaction” were assessed as “increased”, “neutral”
and “decreased”. The most important advantages and
disadvantages of DL were also assessed by open-ended
questions.

Tendency Scale for Technology Use in Class

Iltems in Tendency Scale for Technology Use in Class
(TSTUC), assessed technology use in class during the
instructional activities as well as students’ out-of-class
communication with the lecturers and students’ fulfillment
of task-related responsibilities (e.g. homework, research,
project, etc.). Iltems were rated through a 5-point Likert
scale (from 1: strongly disagree to 5: strongly agree).
The Turkish version of the validated scale (Ayyildiz et al.,
2022; Gunic & Kuzu, 2014) was used in the study.

Statistical Analysis

The TSTUC scale was also validated for dental students.
An explanatory factor analysis was carried out to check
the Construct validity of the scale. Sixteen items were
classified into two subgroups regarding Technology
Use (n:5; 23.36%; Cronbach’s alpha value: 0.782) and
Motivation and Technology (n:11; 42.71%; Cronbach-alpha
value: 0.957) (Table 1). Items regarding “Internalizing
the professional environment” and “Critical thinking”
(increased vs neutral/decreased) as outcomes of DL were
used to check the Content validity of the scale. Data
were analyzed by using the Mann-Whitney U Test (SPSS
28.0 statistical program, Chicago, IL, USA). In this study,
a p-value of <0.05 was considered statistically significant.

RESULTS

Qualitative Data - Focus-Group Discussions

As a result of online focus group discussions with 50
students from 1t to 5" grades, the main themes were
determined as High Cognitive Load, Disadvantages and
Advantages of DL (Table 1). The main themes were
subdivided as follows: Cognitive load, student-content
interaction, student-lecturer interaction, and student-
student interaction.

« The main reasons for High Cognitive Load of DL were
stated as follows: “Decrease in learning motivation
and professional confidence”,
anxiety level”, and “Difficulties to understand the
course content and relating theoretical knowledge
with practice”.

“Increase in the

o« The Disadvantages of DL were associated with
insufficient interactions among students, the
lecturer, and the course content as well as problems
in grading students’ performance, unreliable internet
connections, limited broadband data and access to
the education platform.

e The main Advantages of DL were stated as the
opportunity to re-access the course content, a
convenient learning environment and flexibility to
access the course anywhere.

According to the participant students, the other factors
affecting cognitive load were stated as ICT-related
problems (Information and Communication Technologies),
inadequate communication with the lecturer and the
students’ inability to get peer support from each other.
For ICT-related problems, poor internet access and
inability to open the slides during the online course
were mentioned. As factors that prevented students from
interacting with the instructor on the distance education
platform, the following points were noted: Difficulties in
time management due to the flexible timing of the course
programs, difficulty in focusing on the lecture due to the
camera and audio participation and intrusion of privacy
in the home environment when the camera/audio was
switched on. While communicating with the lecturer, the
lack of synchronization between the question and answer
on the online education platform and the pressure on the
student to write the questions in the chat section was
noted as hurdles that negatively affected learning and
effective communication with the lecturer responsible for
the course (Table 1).
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Table 1. The Qualitative Results of DL related to Professional
Development

Main Theme: Cognitive Load: Students had to put more effort into

learning due to the changes in the learning process.
Sub-themes were as follows:

Unavailability learning by doing
Easily forgetting what was learned theoretically
Limitations in the video-based courses

Elevated anxiety level due to lack of clinical competence and self-
confidence

Problems related with measurement and evaluation methods

Student-Content Interaction, Student-Lecturer Interaction and
Student-Student Interaction

Sub-themes were were as follows:

Insufficient method for some courses such as Endodontics and
Radiology.

Lack of peer support in learning

Lack of synchronization between question and answer sections
Feeling stressed while writing questions in the chat section
Feeling anxious due to lack of clinical competency

Slow improvement in clinical competency due to high levels of
anxiety and insufficient clinical performance during DL

Main Theme: Attendance to Courses in DL Platform
Sub-themes as follows:

Lack of motivation to participate courses via camera and
microphone at home

Technical problems faced while connecting to the internet, sharing
the internet with other family members, poor internet connection
to open slides during online courses

Quantitative Data - Tendency Scale for Technology
Usage in Class (TSTUC)

In this part of the study, E-questionnaires were filled
out by 608 dental students. In TSTUC, the mean scores
were calculated as 3.845:0.639 in the “Technology
Use” subgroup and 3.401+0.826 in the “Motivation and
Technology” subgroup (Table 2).

Table 2. The Factor Analysis of Tendency Scale for Technology
Use in Class (TSTUC) during Distance Learning in COVID-19
Outbreak

Tendency Scale for Factor
Technology Use in Class Loads

Technology Use (n=5
a=0.782)

Variance Mean SD

23.36% 3.845 0.639

1. | want technology to
be used more in classes.

2. Using technology

facilitates to do

my course-related 0.683
responsibilities/

assignments.

3. | like communicating

with faculty members 0.678
via the Internet.

4. | want new/different
technologies to be used 0.678
in classes.

5. | like sharing
documents with my
classmates via the
Internet.

0.507

0.684

Motivation and
Technology (n=11
a=0.957)

42.71% 3.401  0.826

1. | am more active in
classes which involve 0.848
technology use.

2. | am more willing to

attend classes which 0.846
involve technology use.

3. | attend classes more

often which involve 0.844
technology use.

4. | follow/listen to
lectures better which 0.828
involve technology use.

5. | am better prepared

for classes which involve 0.793
technology use.

6. Technology use in

classes increases my 0.766
motivation.

7. | enjoy learning with
technology.

8. | would like
technology to be used in 0.684
all classes.

9. | learn better in

classes which involve 0.680
technology use.

10. | give more
importance to
classes which involve
technology use.

11. Classes involving
technology use are more 0.592
entertaining.

0.696

0.679

0.730
Total: 66.07%

Higher sub-dimensions of TSTUC were determined on
Technology Use. Motivation and Technology were identified
among the 2", 3 4% and 5™ grade undergraduate dental
students who thought that DL increases the internalization
of the professional environment and critical thinking.
Elevated scores were observed with dental students whose
professional improvements regarding “Internalizing the
professional environment” (4.214+0.630 vs 3.991+0.766)”
and “Critical thinking” (4.026+0.683 vs 3.667+0.891)”
were positively affected by DL (p<0.05). The lowest
scores were given to the items regarding “DL increased
Motivation”, “DL increased Student-Course Content
Interaction”, and “DL increased Student-Lecturer
Interaction” by the first-year students, in contrast to the
upper-class students (p<0.05) (Table 3).
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Table 3. The Quantitative Results of The Effect of Distance Learning on Professional Development as a Content Validity and
Sub-Group Scores of the Scale of Technology Usage Tendency in Class (TSTUC)

Technology Use-Subgroup Motivation and Technology-Subgroup

Internalizing the Professional
Environment

Critical Thinking

Internalizing the Professional

Environment Critical Thinking

Neutral/ . Neutral/

" Neutral/ . Neutral/ "

e Decreased Iareanse Decreased Iaretiss Decreased iz res Decreased

s M 7 .651 7 609 424 A . .072
1% phase Mean  3.700 3.65 0593 3786 3.60 0106 3 3.108 o10s 3336 3.0 0.079
(n=114)  'sp 0.629 0.671 0.757 0.626 1.011 0.745 0.952 0.700
29 phase  Mean  4.060 3.655 3.910 3.615 3.806 3.188 3.606 3.109

B 0.001 0.002 0.001 0.000
(n=128)  gp 0.659 0.545 0.694 0.478 0.736 0.773 0.877 0.687
3¢phase Mean  4.168 3.813 4.055 3.786 3.995 3.294 3.691 3.281

S 0.035 0.020 0.001 0.011
(n=111)  'sp 0.700 0.573 0.560 0.614 0.778 0.803 0.734 0.857
4" phase  Mean  4.552 3.713 4.109 3.716 4.311 3.236 3.737 3.242

| 0.000 0.002 0.000 0.002
(n=123)  gp 0.455 0.657 0.737 0.644 0.655 0.846 1.027 0.747
5% phase Mean  4.390 4.032 4.281 4.024 4.204 3.604 3.946 3.615

| 0.007 0.016 0.000 0.018
(n=132)  ‘gp 0.442 0.555 0.747 0.681 0.507 0.703 0.747 0.681
All Mean  4.214 3.776 4.026 3.762 3.991 3.292 3.667 3.279
students 0.000 0.000 0.000 0.000
(n=608)  SD 0.630 0.617 0.683 0.600 0.766 0.790 0.891 0.765

* Mann-Whitney U test was used.

DISCUSSION

While DL was recognized as an appropriate approach for
colleges and universities during the COVID-19 pandemic
(Cobanoglu & Cobanoglu, 2021; Wei & Chou, 2020), web-
based distance education for dentistry was considered to
be a challenging idea because hands-on training is vital
for dentistry students to gain practice (Haroon et al.,
2020). Regarding this point, the study aimed to analyse
the feedbacks of dental students on the application of DL
during the COVID-19 outbreak by using both Quantitative
and Qualitative methods and to find clues for an
applicable dental education model in potential global or
local emergencies.

In the qualitative phase of the study, the students stated
that problems regarding Evaluation and Assessment were
critical, as alsomentioned previously in the literature (Kaya
& Tan, 2014). In this respect, it would be advisable to use
both formative and summative program evaluations during
the DL process. Depending on the course requirements of
the departments, alternative methods of assessment and
evaluation, such as assignments and projects, could be
used instead of midterms and final exams. Another issue
to be considered was whether exams should be held face-
to-face or online (Bilgic & Tuzun, 2020). Effective and
efficient assessment and evaluation processes in distance
education could be provided with a well-functioning
distance education system infrastructure. Besides that,
orientation programs for the efficient use of distance
education platforms by both the students and lecturers
are essential.

It is noteworthy to emphasize that an extended
interruption of practical training will probably have a
negative effect on dental students’ clinical competence

and self-confidence. (Carolina Loch et al., 2021). Clinical
training in dentistry can not be entirely replaced by online
classes (Wang et al., 2021). Students are at the center of
the education system in higher education, so especially
in dentistry, professional competency and the quality of
health care provided in the clinics where students are
being trained are crucial aspects of clinical training. In
addition, a student’s anxiety directly affects perceived
knowledge improvement and cognitive load (Tzafilkou
et al., 2021), which can only be overcome by regular
hands-on practice.

The qualitative phase of the study sheds light on clues for
future dental education models in case of global or local
emergencies. The participating students declared that
cognitive load was quite cumbersome for them during the
DL process. They generally agreed that courses such as
Endodontics and Radiology were not suitable for DL. At
this point, it can be deduced that a lack of professional
self-confidence related to clinical practice affects their
cognitive burden (Ilic et al.). Therefore, lecturers and
course designers should carefully devise online courses
addressing the needs and concerns of the students by
avoiding the use of unnecessarily rich media that might
cause cognitive overload for students (lturbe-LaGrave,
2020; Tzafilkou et al., 2021).

According to the quantitative results of the study, elevated
scores for the topics “Technology Use” and “Motivation
and Technology” were obtained from the responses
of dental students, whose professional improvements
regarding “Internalizing the professional environment”
(4.214£0.630 vs 3.991+0.766)” and “Critical thinking”
(4.026+0.683 vs 3.667+0.891)” were positively affected by
DL (p<0.05). As predicted, the lowest scores given to the
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items regarding “DL increased Motivation”, “DL increased
Student-Course Content Interaction”, and “DL increased
Student-Lecturer Interaction” were noted in the first-
year students’ responses in contrast to the others. DL
is not a substitute for actual clinical experience, as we
all know (Sharka et al., 2020). However, this pandemic
also revealed several other areas that could shape
hybrid dentistry education in the future. New technology
tools are currently being used in dentistry education to
help students become more competent professionals.
(Chang et al., 2021). When sufficiently improved, made
accessible, and portable, haptic and virtual reality (VR)
and augmented reality (AR) technologies will be able to
mimic patient encounters and aid in the virtual continuity
of clinical education and assessment during crises (Alkadi,
2021; Elangovan et al., 2020). Simulation exercises are one
of the safest forms of clinical skills practice without the
need for physical presence in the clinical environment and
direct contact with patients (Barabari & Moharamzadeh,
2020). Evidence-based simulation devices, accompanied
by haptic technology, provide tactile feedback to enable
the students to feel and touch the virtual teeth. In short,
AR/VR technology is an effective supplementary teaching
tool, which enables students to gain clinical experience
without being in a clinical environment (Haroon et al.,
2020). On the other hand, oral radiology teaching includes
theoreticaland practical classes withimage interpretations
and radiographic technique performances. Despite this,
ensuring the attention and effective involvement of the
students, concerning practical activities of radiological
interpretation and endodontics is vital for the quality of
dental treatments (lvanka & Teodor, 2023; Pontual et al.,
2020; Qualtrough, 2014). In this age of technology, even
a mobile phone app’s design could include a variety of
real-world clinical examples to help dentistry students
strengthen their critical thinking skills in order to plan
prosthodontic rehabilitation and identify endodontic
problems. (Deshpandeetal., 2017). The learning platforms
can also offer the possibility of case-based discussions.
Besides chat discussions, live discussions can also be held
while sharing clinical, imaging and/or histopathological
images. Case-based discussions can also be performed
using social media (Machado et al., 2020).

The results of the TSTUC could be used as clues for
the professional development of undergraduate dental
students to combat the limitations of DL. In addition,
the TSTUC scale was also found to be a reliable tool to
evaluate DL. The first-grade undergraduate dentistry
students declared in the study that process management
in distance education could be a challenge for them.
Therefore, orientation programs should be provided for
the specific needs of first-year dentistry students in the
case of DL.

The main strength of the study was to use both quantitative
and qualitative methods with a large student sample. Yet,
data were collected from a single center. Therefore, it is
recommended that future studies be designed to contain
both public and private dentistry schools. In addition, the
lecturers’ and curriculum designers’ perspectives could
be taken into consideration for dental hybrid education in

the future because an integrated approach is crucial for
the success of a DL - centered approach.

CONCLUSION

Consequently, the limitations of DL for the professional
development of dental students as well as effective
methods for integrating technology into education should
be the major considerations in devising plans for DL in
case of national or global emergencies. As an end note,
the TSTUC scale was found to be a valid and reliable tool
to evaluate the feasibility/practicality of DL in dentistry
education.
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Al Knowledge and Perceptions Among Sudanese Dental Students

INTRODUCTION

Artificial Intelligence (Al) has emerged as a leading
and extensively researched topic worldwide (Agrawal
& Nikhade, 2022). Historically, Al had limited practical
applications, but it is now experiencing a transformative
revolution due to the advent of big data and advancements
in computational technology (Haenlein & Kaplan, 2019).
This revolution is increasingly affecting our daily lives
through various applications, such as voice and text
recognition, email spam filters, and smartphone personal
assistants (Bisdas et al., 2021). Al is characterized by its
ability to process input data, learn from it, and apply
that knowledge to achieve specific tasks and objectives
(Haenlein & Kaplan, 2019). In the medical field, Artificial
Intelligence has made significant strides, particularly in
specialties like radiology and pathology, where it offers
notable advantages over traditional methods. Al enhances
data processing, decision-making, and task execution,
providing improved accuracy, speed, and efficiency while
reducing manpower requirements (Vodanovic et al., 2023,
Seram et al., 2021).

In dentistry, Al is integrated into multiple areas of
practice. For instance, it is used in educational settings
to create preclinical models that simulate the human
mouth, aiding in student training. Al also, plays a role in
patient management, diagnosis, treatment planning, and
predicting outcomes. In endodontics, Al helps determine
working lengths and detect root fractures through high-
resolution CBCT scans. Additionally, it is utilized to
diagnose conditions like TMJ disorders and maxillary sinus
diseases. Further, Al applications extend to orthodontics,
prosthodontics, maxillofacial surgery, and forensic
odontology (Agrawal & Nikhade, 2022). Despite these
advancements, Al has not been fully adopted in all areas
of dentistry, particularly in developing countries. This
highlights the need for updated and accurate education
on Al for students and an assessment of their attitudes
toward Al’s role in the future of dentistry (Pauwels & Del
Rey, 2021). There is still a lack of clarity regarding dental
students’ perceptions of Al in practical applications and
their interest in Al-related topics (Bisdas et al., 2021).

In Sudan, as in many developing countries, the adoption
of Al in healthcare, including dentistry, is still in its
nascent stages. The integration of Al technologies could
potentially enhance diagnostic accuracy, streamline
clinical workflows, and improve patient outcomes (Guo
& Li, 2018). However, understanding how dental students
perceive and comprehend these technologies is crucial
for fostering effective integration and ensuring that
future practitioners are well-prepared to utilize Al in
their professional practice (Balay-Odao et al., 2024).
Previous studies highlight the disparities in Al knowledge
and attitudes towards its application among dental
professionals and students globally. Also, some studies
has shown that Al knowledge among dental students
can be relatively advanced, but the level of practical
application and perception varies (Amiri et al., 2024).
In contrast, studies from developing regions often report
lower levels of Al familiarity and integration, reflecting

broader challenges in technology adoption and education
(Umer et al., 2024). Subsequently, this study aims to
assess the knowledge and perceptions of dental students
at Karary University regarding Al technology and explore
their expectations and preferences for incorporating Al
into dental education. This information will help establish
a foundation for successful technological applications and
identify the training needs of healthcare professionals,
ultimately driving continuous progress in Al applications
across the industry. Thus, this cross-sectional study
was conducted to evaluate students’ knowledge and
perceptions.

MATERIALS AND METHODS

A descriptive cross-sectional study was conducted with
dental students at Karary University/College of Oral
and Dental Medicine in Sudan during the 2024 academic
year. Data collection occurred in May 2024, involving
active surveillance to assess students’ knowledge and
perceptions regarding Al applications in dentistry, using
Likert scales and multiple-choice questions. Ethical
considerationsincluded obtaining approval from the faculty
administration, securing informed consent from students,
ensuring confidentiality, and providing information about
the study’s purpose and potential impact. For data
analysis, questionnaire responses were entered into SPSS,
and data cleaning was performed to address any missing
or inconsistent entries. Descriptive statistics summarized
the distribution and central tendencies of knowledge and
perception levels. To determine the students’ knowledge
levels, scores were categorized as follows: below 50
poor, 50-75 fair, 75-100 good. Similarly, perception scores
were classified into: below 50 poor, 50-75 fair, 75-100
good. Inferential statistics, including T-tests and ANOVA,
were used to explore differences in mean knowledge
and perception scores across various groups, such as
year of study, gender, and training status. Correlation
analysis assessed the relationship between knowledge
and perception scores, while multiple regression
examined the impact of knowledge and demographic
variables on perceptions. Cross-tabulation and Chi-Square
tests explored associations between perceptions and
categorical variables.

RESULTS

Dental students from Karary University, Omdurman, Sudan,
were recruited for this study. Of all 100 participants, the
gender distribution shows a significant predominance of
females, who comprise 84% of the sample, compared to
16% males. Additionally, the academic level distribution
reveals that the majority of the population is in the
fifth year, accounting for 48%, while the smallest group,
at 7%, is in their fourth year. Both the first and third
years were each represented by 13%, while the second
year was slightly higher at 19%. With nearly half of the
respondents in their final year, the insights gathered
may reflect a higher level of experience and possibly
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more developed opinions on the subject matter of Al in
dentistry. Considering the gender imbalance, it may be
beneficial to explore the reasons for this disparity and
consider if additional sampling or weighting adjustments
are necessary. Leveraging the high percentage of 5th-year
students can provide deeper insights, as these students
are likely to have the most comprehensive understanding
of their field and its challenges, including the application
of Al in dentistry. Regarding sources of training on Al. Out
of the total, 59% have attended a course or training on
Al, while 41% have not. Among those who have received
training, 23% attribute their knowledge to university
education, 35% to self-study efforts, and 1% to a
combination of both university education and self-study
efforts (Table 1). The reliability statistics suggest that the
Cronbach’s Alpha coefficient for the study is 0.879. This
indicates a strong internal consistency among the items
or measures used in the study, showing that the data are
reliable and the results are consistent.

Table 1. Sources of training on Al.

Attended a course or

training on Al = i

Source of training Frequency (%) Frequency (%)
University education 23 (23%)

Self-study efforts 35 (35%)

Both 1 (1%) -

Total 59 (59%) 41 (41%)

The knowledge scores ranged from a minimum of 20
to a maximum of 100, with a mean of 79.2+13.26. This
indicates that, on average, participants have a relatively
high level of knowledge about Al, with some variability
in their scores. Perception scores ranged from 32 to 100,
with a mean of 71+£12.7. This suggests that participants
generally have a positive perception of Al, though there is
some variation in their views.

The grading of knowledge and perception scores among
the study population reveals significant insights into
their understanding and attitudes towards Al. Regarding
knowledge scores, 3% of participants is classified as having
poor knowledge (score less than 50%), 25% as having fair
knowledge (score between 50% to 75), and a substantial
72% as having good knowledge (score more than 75%),
indicating that the majority of participants have a strong
grasp of Al concepts. In terms of perception, 5% of
participants have a poor perception (score less than 50%),
50% have a fair perception (score between 50% to 75),
and 45% have a good perception (score more than 75%).
This distribution shows that while knowledge about Al is
predominantly high, perceptions are more varied, with
half of the participants viewing Al fairly and the other half
viewing it positively. These findings suggest that while the
overall understanding of Al among participants is robust,
there is an opportunity to further enhance positive
perceptions through targeted educational initiatives.

Knowledge scores are very similar for both males
(79+ 10.783) and females (79.24+ 13.737). The mean
perception scores are slightly higher for males (72.75+

7.759) compared to females (70.67+ 13.452). Levene’s
test for equality of variances suggests that the variances
are equal for knowledge scores (p = 0.783) but marginally
unequal for perception scores (p = 0.070). Despite
this, the t-tests for both equal and unequal variances
show that the differences in means are not statistically
significant (p > 0.05). Therefore, we can conclude that
there are no significant gender differences in knowledge
and perception scores regarding Al in this study.

Regarding level of study, the ANOVA results indicate a
significant variation in knowledge scores across different
years of study, with a notable F-value of 3.196 and a p-value
of 0.017. Post hoc tests reveal that third-year students
have significantly higher knowledge scores compared to
first and second-year students, as well as significantly
lower scores compared to fifth-year students. On the
other hand, the ANOVA results for perception scores show
no significant differences between years of study, with an
F-value of 1.713 and a p-value of 0.154. However, post
hoc tests highlight a significant difference in perception
scores between third-year and fifth-year students. These
findings suggest that students’ knowledge of Al improves
significantly as they progress through their studies,
particularly in the third year, while their perceptions of Al
do not vary as markedly by year of study (Table 2).

Table 2. ANONA for Knowledge and Perception scores by year
of study.

Sum of df Mean F Sig.
Squares NeIES
Knowledge | Between | 2064.525 4 516.131 |3.196 |.017
scores Groups
Within | 15343.475 |95 161.510
Groups
Total 17408.000 |99
Perception | Between | 1074.855 4 268.714 [1.713 |.154
scores Groups
Within 14905.145 |95 156.896
Groups
Total 15980.000 |99

The T-Test analysis compared the knowledge and
perception scores between students who have received
courses or training on Al applications and those who
have not. The results show no significant difference in
knowledge scores between the two groups (p= 0.911).
However, there is a significant difference in perception
scores (p= 0.010), with those who have received training
having higher perception scores (Mean= 2.53+ 0.504)
compared to those who have not (Mean= 2.22+0.652).
This suggests that while the knowledge level about Al
does not significantly differ based on whether students
have received training, their perception of Al is positively
influenced by such training.

The correlation analysis demonstrated a significant
positive relationship between knowledge scores and
perception scores among dental students concerning
Al applications in dentistry. The Pearson correlation
coefficient was 0.484, with a p-value less than 0.01,
indicating a statistically significant and moderately
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strong correlation. This finding implies that students with
higher levels of knowledge about Al in dentistry tend to
hold more favorable perceptions of its use. The positive
correlation underscores the critical role of educational
initiatives in enhancing both knowledge and perceptions
of Al technologies in the dental field. As students’
understanding of Al increases, their attitudes toward
its applications become more positive, highlighting the
importance of integrating comprehensive Al education
into dental curricula to foster acceptance and effective
utilization of Al in dental practice.

Multiple regression made to understand the factors
influencing dental students’ perceptions of Al applications
in dentistry. The independent variables included
knowledge scores, gender, Al training, level of study,
and age. The model’s R Square value of 0.287 suggests
that these variables explain approximately 28.7% of the
variability in perception scores, indicating a moderate
fit. The ANOVA results show that the regression model is
statistically significant (F = 7.582, p < 0.001), confirming
that the independent variables collectively influence
perception scores. Among the predictors, knowledge scores
(B = 0.446, p < 0.001) emerged as a significant positive
predictor, indicating that higher knowledge about Al
correlates with more favorable perceptions. Interestingly,
Al training (B = - 4.993, p = 0.032) was also significant
but negatively associated, suggesting that students who

received Al training have slightly more critical views of
Al applications. On the other hand, age (B = - 0.150, p
= 0.902), gender (B = - 1.995, p = 0.534), and level of
study (B = 1.067, p = 0.519) did not significantly influence
perception scores, indicating that these factors do not
play a substantial role in shaping student’s perceptions of
Al in dentistry. Overall, regression analysis highlights the
importance of knowledge in shaping positive perceptions
of Al among dental students, while also suggesting that Al
training might lead to more critical evaluations.

The analysis of knowledge and perception scores across
different levels of study reveals distinct patterns. For
knowledge scores, there is no significant association
with the level of study, Pearson Chi-Square (9.686, df=8,
p=0.288). This suggests that student’s knowledge levels
remain relatively consistent regardless of their level of
study. In contrast, perception scores show a significant
association with the level of study. Pearson Chi-
Square (16.688, df=8, p=0.034) indicates that student’s
perceptions of the subject matter change as they progress
through their academic years. Specifically, while a high
percentage of students in all years have good knowledge
scores, perceptions vary more significantly, suggesting
that as students advance, their views on the subject
become more nuanced or change in response to their
increasing experience and exposure (Table 3).

Table 3. Frequencies of knowledge and perception grades across levels of study.

Level of study Knowledge scores Perception scores Total
(Year) Poor Fair Good Poor Fair Good

1st year 0 (0%) 3 (23.1%) 10 (76.9%) 0 (0%) 8 (61.5%) 5 (38.5%) 13 (100%)
2nd year 0 (0%) 6 (31.6%) 13 (68.4%) 0 (0%) 11 (57.9%) 8 (42.1%) 19 (100%)
3rd year 2 (15.4%) 4 (30.8%) 7 (53.8%) 2 (15.4%) 7 (53.8%) 4 (30.8%) 13 (100%)
4th year 0 (0%) 2 (28.6%) 5 (71.4%) 2 (28.6%) 1(14.3%) 4 (57.1%) 7 (100%)
5th year 1(2.1%) 10 (20.8%) 37 (77.1%) 1(2.1%) 23 (47.9%) 24 (50%) 48 (100%)
Total 3 (3%) 25 (25%) 72 (72%) 5 (5%) 50 (50%) 45 (45%) 100 (100%)

Table 4. Frequencies of knowledge and perception grades across Training on Al applications in dentistry status.

Training on Al applications in

Knowledge scores

Perception scores

dentistry. Poor Fair Good Poor Fair Good

Yes 1(1.7%) 16 (27.1%) 42 (71.2%) 0 (0%) 28 (47.5%) |31 59 (100%)
(52.5%)

No 2 (4.9%) 9 (22%) 30 (73.3%) 5 (12.2%) 22 (53.7%) |14 (34.1) |41 (100%)

Total 3 (3%) 25 (25%) 72 (72%) 5 (5%) 50 (50%) | 45 (45%) | 100 (100%)

Age does not appear to significantly influence the
knowledge and perception of dental students towards Al
applications in dentistry (P = 0.797, 0.883) respectively.
Gender does not appear to significantly influence the
knowledge and perception of dental students towards Al
applications in dentistry (P = 0.639, 0.575) respectively.

The effect of training on Al applications in dentistry
does not significantly impact knowledge scores (Pearson

Chi-Square = 1.089, p = 0.580), indicating that knowledge
levels are similar regardless of training status, but it
does have a substantial effect on perception scores
(Pearson Chi-Square = 9.200, p = 0.010). Students who
have received training tend to have a more favorable
perception of Al applications compared to those who
have not. This significant difference in perception scores
suggests that training influences how students view the

European Journal of Research in Dentistry 2025; 9(1): 18-23

21



Al Knowledge and Perceptions Among Sudanese Dental Students

role and importance of Al in dentistry, even if it does not
directly affect their measured knowledge of the subject
(Table 4).

DISCUSSION

The present study assesses the knowledge and perceptions
of dental students at Karary University, Omdurman, Sudan.
Of the 100 participants, females represented a significant
majority at 84%, compared to 16% males. The academic
distribution showed that nearly half of the students were
in their 5th year (48%), while the smallest group (7%) was
in their 4th year. The 1st and 3rd years each accounted for
13%, with the 2nd year slightly higher at 19%.

In terms of knowledge, 3% of participants demonstrated
poor knowledge (scoring below 50%). While 25% had
fair knowledge (scoring between 50% and 75%), and 72%
showed good knowledge (scoring above 75%). The high
percentage of participants with good knowledge may
reflect the increasing emphasis on technology and Al in
dental education, aligning with global trends. However,
the 25% with fair knowledge indicate that there is still an
area for improvement.

The perception scores show a range of attitudes towards
Al in dentistry. The 5% with poor perceptions (below
50%) may reflect concerns about Al’s role, possibly due
to limited familiarity with its benefits. The 50% with fair
perceptions (50% to 75%) indicate a moderate level of
understanding and openness, suggesting some awareness
but also uncertainty about practical Al applications. The
45% with positive perceptions (above 75%) demonstrate
a strong favorability towards Al, likely due to positive
experiences or effective integration of Al technologies in
dental education. This distribution highlights the need for
enhanced education and exposure to Al to cultivate more
uniformly positive perceptions among dental students.

These findings are comparable to the results from Taibah
University, where the average basic Al knowledge among
dental students was 58.62% (Hamouda et al., 2019). This
is also somewhat similar to a study on dental professionals
in Saudi Arabia, which found that 49.4% of participants
were aware of Al, 44.5% had a basic understanding of
Al principles, and 42.2% were aware of Al’s applications
in dentistry (Aboalshamat, 2022). However, the results
differ from a study in Riyadh, Saudi Arabia, where 50.1%
of dental students had no basic knowledge of Al, and 55.8%
were unaware of its use in dentistry (Khanagar et al.,
2021). Indian medical students similarly reported limited
awareness of Al, likely due to a lack of related workshops
and conferences. The lack of Al integration in the
curriculum, limited exposure to practical Al applications,
and insufficient opportunities for learning about Al, such
as a lack of workshops and conferences, might contribute
to these low levels of knowledge and awareness.

In this study, gender-related knowledge scores were
nearly identical, with males scoring 79 + 10.783 and
females scoring 79.24 + 13.737, suggesting that both male
and female students have a comparable foundational
understanding of Al. Meanwhile, perception scores were
slightly higher for males (72.75 + 7.759) compared to

females (70.67 = 13.452). This aligns with a study in
India, where male dental students were found to have
significantly more knowledge about Al than female
students (p < 0.05) (Shyaame,2024). This disparity in
perception scores despite similar knowledge levels might
be attributed to varying levels of interest or exposure
to Al applications among genders, highlighting the need
for targeted educational interventions to address these
perceptual differences. The consistent knowledge
levels across different academic years suggest that
foundational Al education is uniformly integrated into
the curriculum, providing all students with a similar
base level of understanding irrespective of their year of
study. This observation aligns with findings by Plch 2020,
who reported that while medical students’ foundational
knowledge remains stable, their perceptions of new
technologies evolve with practical experience (Plch,
2020). In contrast, our results reveal that perception
scores are significantly associated with the level of study,
indicating that students’ attitudes towards Al improve
as they gain more academic experience and exposure.
Similarly, Baby et al. found that students’ attitudes
towards technologies, including Al, become more
positive with progression through their education (Baby
et al., 2023). As students advance, they encounter more
practical applications and gain deeper insights into Al,
which likely refines their perceptions (Baby et al., 2023).
Additionally, the effect of training on Al applications in
dentistry does not significantly affect knowledge scores,
but it has a substantial effect on perception scores. This
means that although all students acquire a similar level
of foundational knowledge, the additional insights and
practical experiences gained through specialized training
can significantly influence their perceptions of the value
and role of Al in dentistry.

CONCLUSIONS

Dental students demonstrate strong knowledge of Al,
though perceptions are more varied. Al knowledge
improves with study progression, and targeted educational
initiatives could further enhance positive perceptions.
Training significantly influences attitudes, emphasizing
the need to integrate Al into dental curricula. The
positive correlation between knowledge and perception
suggests that as understanding deepens, acceptance of Al
in dentistry is likely to grow.
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Evaluation of Dentistry Students’ Knowledge about the
Relationship Between Smoking and COVID-19 and the Impact of
the Pandemic on their Smoking Habits

Dis Hekimligi Ogrencilerinin COVID-19 ile Sigara iliskisi Hakkindaki Bilgi Diizeylerinin ve
Pandeminin Sigara icme Aliskanliklarina Etkisinin Degerlendirilmesi
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Amac: Bu calismanin amaci, Marmara Universitesi Dis Hekimligi Fakiiltesi 6grencilerinin sigara ile
COVID-19 iliskisi hakkindaki bilgi diizeyini degerlendirmek ve COVID-19 pandemisinin Marmara
Universitesi Dis Hekimligi Fakiiltesi 6grencilerinin sigara icme aliskanliklarina etkisini ortaya koymaktir.
Gerec ve Yontemler: Calisma icin 34 soruluk cevrimici bir anket hazirlandi. Hazirlanan anket 07.04.2023
tarihinde Marmara Universitesi Dis Hekimligi Fakiiltesi son simf 6grencilerine gonderildi. Elde edilen
verilerin analizinde SPSS 26.0 programi kullanildi.

Bulgular: Calismaya son simf dis hekimligi 6grencilerinin %69’u (n=99) katildi. Ogrencilerin 38’inin daha
once tutiin Uriini kullanmis veya kullanmakta oldugu belirlendi. Sigaranin agiz kanserleri ve diseti
hastaliklari icin bir risk faktorii oldugu tiim 6grenciler tarafindan bilinirken, bagisiklik sistemini etkiledigini
belirtenlerin oran1 %95 idi. COVID-19’un sigara icenlerde daha hizli ilerledigini belirten 6grencilerin
orani %87,9 bulundu; ancak sigara icen 6grencilerin (n=38) yalnizca %26,3’li pandemi baslangicindan beri
sigaray1 birakma isteklerinde artis oldugunu belirtti. Ogrencilerin yaklasik iicte ikisinin sigara birakma
yontemleri hakkinda yeterli bilgiye sahip olmadiklar belirlendi. Pandemi baslangicindan itibaren sigarayi
birakmay1 deneyenlerin orani %39,5 bulundu. Pandemi onlemlerinden ise en cok maske kullanimi ve halka
acik alanlarin kapali olmasinin (%77,3) sigara icme sikiginin degismesi iizerinde etkili oldugu goruldu.
Sonug: Dis hekimligi son simf 6grencilerinin sigaranin sistemik durum ve agiz saglig lizerine olumsuz
etkileri ile COVID-19 iliskisi hakkindaki bilgi diizeyleri yiiksek olsa da sigara icenlerin yaklasik lcte
ikisinin pandemi baslangicindan itibaren sigarayr birakma egilimlerinde degisiklik olmadig1 gozlendi.
Pandemi doneminin bile sigara icmis/icen oOgrencilerin sigara birakmalan iizerine herhangi bir
pozitif etkisinin olmadig1 gosterilmistir. Bu nedenle, dis hekimligi egitim programina sigara birakma
yontemlerine yonelik detayli ders iceriklerinin eklenmesine ihtiyac vardir.

Anahtar Kelimeler: Sigara, COVID-19, Sigaray1 birakma, Dis Hekimligi Ogrencisi.
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ABSTRACT

Objectives: This study aimed to evaluate knowledge of fifth-year students at Marmara University

Article History Dentistry Faculty regarding the relationship between smoking and COVID-19, and to reveal impact of

Submitted 30.01.2025 COVID-19 pandemic on the students’ smoking habits.
Revised 27.02.2025 Materials and Methods: A 34-question online survey was prepared for the study. The survey was sent to
Accepted  26.03.2025 fifth-year students at Marmara University Faculty of Dentistry on April 7, 2023. The data were analyzed

using SPSS 26.0 software.
Results: A total of 69% (n=99) of fifth-year students participated in the study. It was determined that
38 of the students used or were still using tobacco products. All students were aware of smoking as
a risk factor for oral cancers and periodontal diseases, 95% admitted that smoking affects immune
system. Furthermore, 87.9% of students agreed that COVID-19 progresses more rapidly in smokers.
However, only 26.3% of smokers reported increased desire to quit smoking during the pandemic.
Approximately two-thirds of students lacked sufficient knowledge about smoking cessation methods.
Among pandemic precautions, mask usage and closure of public places (77.3%) were found to have the
most significant impact on changes in smoking frequency.
Conclusions: Students demonstrated high levels of knowledge about negative effects of smoking on
systemic or oral health. However, during pandemic two-thirds of the smoker did not want to quit
smoking. Among smoking students, even the COVID-19 pandemic did not have any significant positive
effect on their smoking habits. Therefore, there is a need to integrate educational content into
dentistry curriculum to inform students about smoking cessation methods.
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COVID-19 and Smoking

GIRIS

Sigara kullamim kiiresel Glcekte bir halk saghigi sorunu
olarak karsimiza cikmaktadir. Sigara, hastaliklarin
baslamasi ve ilerlemesi Uzerinde etkili 6nemli bir modifiye
edilebilir risk faktori olarak yer almaktadir. Bu hastaliklar
arasinda akciger kanseri, agiz kanserleri, kronik obstriiktif
akciger hastaligi (KOAH), girtlak kanseri, kardiyovaskiiler
hastaliklar ve serebrovaskiiler hastaliklar yer alir.
Kanserle iliskili 6lumlerin Ucte biri, sigaranin zarar verici
etkilerine acikca baglanabilir (Goldenberg ve ark., 2014).
Sigaranin agiz sagligi lizerindeki olumsuz etkileri ise dis ve
dental restorasyonlarda renk degisikligi, kotii agiz kokusu,
tat ve koku duyularimin bozulmasi, yara iyilesmesinin
zayiflamasi, periodontal hastalik riskinin olusmasi,
kisa ve uzun donemli dental implant basarisinin ve
periodontal tedavilerin olumsuz etkilenmesi gibi sorunlar
kapsamaktadir (Reibel, 2003). Sigara icenlerde, kron ve
kok curiklerine daha ylksek oranda rastlanmaktadir. Bu
nedenlesigara, hastalarda dis curuklerine ve dis kayiplarina
neden olabilmektedir (Ozturk ve ark., 2017). Sigaranin
enfeksiyonlara karsi bagisiklik yanitini olumsuz etkiledigi
ve sigara icenlerin enfeksiyonlara kars1 daha savunmasiz
hale geldigi bilinmektedir (Zhou ve ark., 2016). Sigaranin
viral ve bakteriyel solunum yolu enfeksiyonlar riskini
artirdigi ve bu enfeksiyonlarin olumsuz sonuclari ile iliskili
oldugu ortaya konmustur (Feldman & Anderson, 2013).
Bu sebeple sigara tiiketimi yeni koronaviriis hastaliginin
(COVID-19) bulasmasinda onemli risk faktorlerinden biri
olarak kabul edilmektedir (Sifat ve ark., 2020).

Cin’in Wuhan kentinde Aralik 2019 yilinda ortaya cikan
COVID-19, DSO’niin 11 Mart 2020 tarihli ilan1 ile tim
diinyay1 etkileyen bir saglik krizine doniiserek pandemi
olarak kabul edilmistir (Dickson-Swift ve ark., 2022).
COVID-19 hastaligi, SARS-CoV-2 enfeksiyonu ile ortaya
cikan yuksek derecede bulasici bir hastalik olup, en
cok damlacik veya aerosol olusumu ile bulasmaktadir.
Dis hekimligi pratiginde aerosol olusumu sik rastlanan
bir durum oldugundan, dis hekimleri COVID-19 salgini
acisindan risk altindadir. SARS-CoV-2’nin dogrudan kisiden
kisiye damlaciklarla bulasabilecegi ve kontamine olmus
nesnelerle dolayli olarak yayilabilecegi bilinmektedir
(Salian ve ark., 2021). Bu nedenle, sigara icmeyle iliskili
bazi davranissal faktorlerin SARS-CoV-2’nin bulasmasini
artirabilecegi diisiiniilmektedir. SARS-CoV-2, sigara icen
bireylerin ellerini ve sigara filtrelerini cesitli yollarla
kontamine edebilmektedir. Sigara icenler genellikle
kapali alanlarda bir araya gelip, COVID-19’un yayilma
potansiyelini artirabilmektedir (Xie ve ark., 2021). Onceki
calismalarda (Chavez & Hai, 2021), sigara icenlerin grip
vakalarinda daha yiiksek bir insidansa sahip oldugu ve
daha siddetli semptomlar yasadigi bildirilmistir. Sigara
icenlerin ayrica MERS-CoV salgininda daha yiiksek bir 6lim
oranina sahip oldugu tespit edilmistir (Park ve ark., 2018).
SARS-CoV-2 pozitif bireylerde sigara icmenin COVID-19
sonuglar Uzerindeki etkisini inceleyen kapsamli bir
sistematik derlemede (Gallus ve ark., 2023), sigara icmis
bireylerin hic sigara icmemis bireylerle karsilastirnldiginda,
hastaneye yatma olasiliklarinin %16 daha fazla, hastaligi
daha siddetli gecirme olasiliklarinin ise %44 daha fazla
oldugu bulunmustur. COVID-19’a bagli 6lim risklerinin

ise %39 daha yiiksek ve hastaligin ilerleme riskinin %45
daha fazla oldugu tespit edilmistir. Bu bulgular hem
sigaray1 birakmis hem de sigara icmekte olan bireylerin
daha siddetli COVID-19 gecirme riski bulundugunu o6ne
siiren calismalar (Reddy ve ark., 2021) dogrulamaktadir.
Ozellikle, sigara icenlerin COVID-19 semptomlarinin
siddetli olma riskinin %34 daha yuksek, olum riskinin ise
%32 daha fazla oldugu saptanmistir (Gallus ve ark., 2023).

COVID-19 pandemisi surecinde, bireylerin  gunlik
aliskanliklar sosyal kisitlamalar, uzaktan calisma, azalan
fiziksel aktivite, artan stres ve hatta diizenli maske
kullamimi gibi faktorlerden dolayr degismistir. Degisen
aliskanliklarin, kiiresel capta halk sagligi lizerinde, artan
sigara icme, alkol tiiketimi ve seker tiiketimine bagh dis
clrligu prevalansi ve agiz hijyeninin olumsuz etkilenmesi
gibi sonuclar dogurabilecegi dustiniilmektedir (Wdowiak-
Szymanik ve ark., 2022). Ayrica, COVID-19 pandemisinin
toplumlarin kaygi diizeyleri lizerinde de onemli etkileri
oldugu goriilmektedir (Kizilkaya & Cagatay, 2023; Morgado-
Toscano ve ark., 2023). Pandemi doneminde hasta bakan
son simif dis hekimligi 6grencileri ile yapilan bir calismada
(Selman & Dogan, 2022), ogrencilerin pandeminin
sagliklar1 icin bir risk olusturdugunu diisiindiikleri ve
klinik performanslarim olumsuz etkileyeceginden endise
duyduklar ortaya konmustur. Busebeple, pandemiile artan
kaygr durumunun, bireylerin sigaraya yonelik aliskanlik
ve tutumlanm da etkileyebilecegi dislinilmektedir.
Toplumun COVID-19 pandemisine dair algisinin sigara icme
aliskanliklarini nasil degistirdigi incelenmistir. Tiirkiye’de
285 saglik calisani ile yapilan bir calismada, pandemiden
once sigara icmeyen katiimcilarin %11’inin pandemide
sigara icmeye basladigi, %81’inin sigara icmeye devam
ettigi ve %8’inin pandemiden sonra sigara icmeyi biraktig
bildirilmistir (Sinan ve ark., 2022). Birlesik Krallik’ta
yapilan bir calismada ise COVID-19 karantinasinin sigara
icme aliskanliklan Uzerindeki etkisi degerlendirilmis ve
sigara icme prevalansinda belirgin bir degisiklik olmadig
ancak sigara birakma egilimlerinin arttigi bulunmustur
(Jackson ve ark., 2021).

Marmara Universitesi Dis Hekimligi Fakiiltesi 5. simf
ogrencileri, COVID-19 siireci boyunca aktif olarak calismis
olan, agiz hijyeni ile sigara icme aliskanliklar konusunda
toplumsal farkindalik yaratma potansiyeline sahip
dis hekimi adaylandir. Calismamizin amaci, Marmara
Universitesi Dis Hekimligi Fakiiltesi 5. sinif 68rencilerinin
sigara ile COVID-19 iliskisi hakkindaki farkindaliklarin
degerlendirmek ve COVID-19 pandemisinin ogrencilerin
sigara icme aliskanliklarina etkisini ortaya koymaktir.

GEREG VE YONTEMLER

Bu calismanin protokolii Marmara Universitesi Tip Fakiiltesi
Klinik Arastirmalar Etik Kurulu tarafindan 07.04.2023 tarih
ve 09.2023.530 numarali protokol kodu ile onaylandi.
Calisma icin COVID-19 ve sigara aliskanliklan ile ilgili Liao
ve ark. (Liao ve ark., 2022), Bommele ve ark. (Bommele
ve ark., 2020) ile Sinan ve ark.’min (Sinan ve ark.,
2022) calismalan kullanilarak 34 soruluk yeni bir anket
hazirland1. ilk 6 soruyu demografik veriler olustururken,
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takip eden sorulan katiimcilarin sigara icme aliskanliklar
(11 soru), sigara icmenin etkileri uzerine farkindalik
duzeyleri (4 soru), sigara ve COVID-19 iliskisine yonelik
farkindalik diizeyi (7 soru) ve pandeminin katilimcilarin
sigara icme aliskanliklarina etkisiyle (6 soru) ilgili sorular
olusturdu. Cevrimici bir anket hazirlanarak gonulli olan
Marmara Universitesi Dis Hekimligi Fakiiltesi 5.simif
ogrencilerinin (N=144) katiimina 4 Mayis 2023 tarihinde
sunuldu. Cevrimici anket, basta onam formu onaylanmak
onkosulu ile, sorular her bir dgrenci tarafindan yalnizca
bir kere cevaplanip, cevaplanmamis herhangi bir soru
olamayacak sekilde olusturuldu. isimsiz anket sorulan,
Google Forms (Google, Amerika) Uizerinden katilimcilara
gonderildi ve tum verilerin toplanmas1t 15 gun icinde
tamamlandi.

istatistiksel Degerlendirme

Calismanin  evrenini 144 kisi olusturdu, oOrneklem
boyutunun evreni yansitip, istatistiksel farklilik
olusturabilmesi icin, %90 gliven aralig1 ve 0,05 hata pay1 ile
calismaya en az 88 kisinin katilmas1 gerektigi belirlendi.
Sigara icen ve icmeyen gruplar arasi post-hoc guc¢ analizi
yapildiginda ise calismanin giicii %84 bulundu. Verilerin
istatistiksel analizinde SPSS (Stastistical Package for the
Social Sciences) 26.0 paket programi kullanildi. Kategorik
degerler say1 ve yiizde olarak bildirildi. Kategorik verilerin
gruplar aras1 kiyaslamasi icin ki-kare testi kullanildi.
istatistiksel anlamlilik p<0,05 olarak belirlendi.

BULGULAR

Calismaya, Marmara Universitesi Dis  Hekimligi
Fakiiltesi’nde 2023 bahar doneminde 5.sinifta egitim
gormekte olan 144 o6grencinin 99’u  (%69) katildi.
Calismaya katilan &grencilerin %69,7’si  kiz, %30,3’{
erkeklerden olusmaktaydi. Ogrencilerin sosyodemografik
verilerinin sigara icme durumlarina gore dagilim Tablo
1’de gosterilmektedir.

Ogrencilerin %38,3’iiniin sigara veya tiitiin dirtinii kullanmis
ya da kullanmakta oldugu belirlendi. Kiz 6grenciler arasinda
sigara icmeyenlerin orani sigara icenlerden anlamli olarak
fazlaydi (p=0,030). Ogrencilerin %27,3’liniin tek basina,
%42’sinin aile/akrabalar ile ve %30’unun 6grenci evi/yurtta
yasadig1 goriildii. Ailesinde sigara icen birey bulunanlarin
%41,9’unu sigara kullanmis/kullanmakta olan 6grenciler
olustururken, ailesinde sigara icen birey bulunmayanlarin
%63,2’si sigara icmeyen 6grencilerden olusmaktaydi. Sigara
icen bir yakin arkadasi olmayan 6grencilerin tamam (%100)
hic sigara kullxanmamis 6grencilerdi (p=0,006). Ogrencilerin
%47’°si COVID gecirdiklerini belirtirken, bu grubun %38, 3’ linu
sigara icen o6grenciler olusturdu. Sigara veya tiitiin Uriind
kullanmis ya da kullanmakta olan 6grencilerin sigara icme
aliskanliklar Tablo 2’de gosterilmektedir. Buna gore, sigara
kullanmis olan 6grencilerin %26,3’(i sigaray1 biraktiklarini
belirtti. Sigaray1 birakanlarin %50’sinin 6 aydan daha kisa
bir siire once sigaray1 birakmis olduklan goruldi. Sigara
kullanmaya devam etmekte olan Ggrencilerin %25,7’sinin
elektronik sigara, %27’sinin sigara, %10,7’sinin nargile ve
%7,1’inin puro kullanmakta oldugu belirlendi. 5 yildan daha

uzun suredir sigara icenlerin oranm %50 iken, gunluk bir
paket veya daha fazla sigara icenlerin oram %14, 3 idi. Sigara
icen ogrencilerden bagimlilik seviyelerini tammlamalan
istendiginde %32,1’i kendilerini sosyal icici olarak goriirken,
%17,9’u destege ihtiyaci bulundugunu, %46,4’(i fikrinin
bulunmadigini ve vyalmzca %3,6’st bagimli olmadigim
belirtti. Ogrencilerin %35,7’si iiniversiteden once, %28,6’s1
universitede preklinik doneminde ve %35,7’si Universitede
klinik ~doneminde sigaraya basladiklanni  belirtti.
Ogrencilerin sigaraya baslama sebepleri soruldugunda
%35,7 Universite, %28,6 arkadaslar, %21,4 kisisel problemler
ve %14,3 oraninda yalnizlik cevabini verdikleri gorildu.
Sigara icenlerin %60,7’si sigaray1r birakmak istediklerini
ve %75’i ise sigaraylr birakmayr denediklerini belirtti.
Sigaray1 birakmay1 deneyenlerin %66,7’si bir ya da iki kez,
%33,3’ii ise 3 veya 4 kez denediklerini belirtti. Ogrencilerin
sigaranin etkileri hakkindaki farkindalik diizeyleri Tablo
3’te gosterilmektedir. Ogrencilerin tamam sigaranin
agiz kanserleri ve dis eti hastaliklar icin bir risk faktori
olduguna katildiklarim belirtti. Ogrencilerin %70,7’sinin
sigaray1 birakma yontemleri hakkinda yeterli bilgiye sahip
olmadiklann ve bu grubun %65,7’sini sigara icmeyenlerin
olusturdugu belirlendi. Dis hekimlerinin sigaray1 birakma
konusunda hastalarim tesvik etme sorumluluklarinin
bulunup bulunmadig1 sorgulandiginda %82,8 oraninda evet
cevabi verildi. Bu soruya hayir cevabi verenlerin %64,7’si
sigara kullanmis/kullanmakta olan 6grencilerden olustu
ve sigara icmeyenlerden yuksek bulundu (p=0,026). Tablo
4’te ogrencilerin COVID-19 ve sigara iliskisi hakkindaki
farkindalik duzeylerinin sigara icme durumlarina gore
dagiimm gosterilmistir. Buna gore sigaranmin COVID-19
icin bir risk faktori olduguna evet diyenlerin oram %84,8
iken, bu grubun %66,7’sini sigara icmeyenler olusturdu.
Bu soruya hayir diyenlerin %66,7’si ise sigara kullanmis/
kullanmakta olanlardan olustu (p=0,021). Sigara icenlerin
daha agir bir COVID-19 tablosu gecirdiklerine katilanlarin
orani %88,9 iken, sigaranin bagisiklik sistemini etkiledigini
dusunenlerin oranm %94,9 olarak bulundu. Sigara icenlerin
COVID-19’a yakalanma riskinin daha vyiksek oldugunu
belirtenlerin oram ise %63,6’yd1. Maske kullanimimin COVID-
19’a yakalanma riskini arttirdigini diistinenlerin oram %86,9
iken, bulastirma riskini arttirdigini diistinenler %89,9 olarak
bulundu. Maske kullaniminin COVID-19’u bulastirma riskini
etkilemedigini dislinen 6grencilerin %70’i sigara icenlerden
olusmaktaydi ve bu deger sigara icmeyenlerden anlamli
olarak yuksek bulundu (p=0,041). COVID-19 pandemisinin
ogrencilerin sigara icme aliskanliklar1 tizerine etkisi Tablo
5'te gosterilmektedir. Ogrencilerin  %65,8’i pandemi
baslangicindan beri sigaray1 birakma isteginde degisiklik
olmadigini, %26,3’l birakma isteginin arttigin1 ve yalnizca
%7,9’u azaldigint belirtti. Pandemi doneminde alinan
onlemlerden sigara icme sikliginin degismesinde etkili olan
faktorler en cok %77,3 oramyla maske kullanimi ve halka
acik alanlarin kapali olmas1 olarak belirlendi. Okullarin
kapali olmasi ve sokaga cikma yasagi oranlan ise sirasiyla,
%68,2 ve %54,5 olarak belirlendi. Pandeminin 6grencilerin
sigarayr birakma kararina etkisi sorgulandiginda %57,9’u
hayir cevabim1 verdi. Ayrica pandemi baslangicindan
itibaren sigaray1 birakmay1 deneyenlerin orani %39,5 olarak
bulundu.
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Tablo 1. Ogrencilerin sosyodemografik verilerinin sigara icme durumlarina gére dagilim

Sorular Cevaplar Sigara icmeyen Sigara kullanmis/
N=61 kullanmakta olan
N (%)3(%)° N=38
N (%)(%)°
Cinsiyet Kiz 69 (69,7) 47 (77) (68) 22 (58) (32) 0.030
Erkek 30 (30,3) 14 (23) (47) 16 (42) (53) ’
Ailenizde saglik calisam bulunuyor mu? Evet 19 (19,2) 13 (23) (74) 6 (14) (26) 0.268
Hayir 80 (80,8) 48 (77) (60) 32 (86) (40) ’
Kiminle yasiyorsunuz? Tek basima 27 (27,3) 15 (25) (56) 12 (32) (44)
Aile/Akraba 42 (42,4) 29 (48) (41) 13 (34) (31) 0,515
Arkadas/yurt 30 (30,3) 17 (29) (36) 13 (34) (43)
Ailenizde sigara icen birey bulunuyor mu? Evet 31 (31,3) 18 (29,5) (58,1) 13 (34,2) (41,9) 0.660
Hayir 68 (68,7) 43 (70,5) (63,2) 25 (65,8) (36,8) ’
Sigara icen yakin arkadasiniz bulunuyor mu? Evet 88 (88,9) 50 (82) (56,8) 38 (100) (43,2) 0.006
Hayir 11 (11,1) 11 (18) (100) 0 (0) (0) ’
COVID-19 gecirdiniz mi? Evet 47 (47,5) 29 (47,5) (61,7) 18 (47,4) (38,3) 0.987
Hayir 52 (52,5) 32 (52,5) (61,5) 20 (52,6) (38,5) ’

aSigara icmeyenlerin yiizdesi, ® Cevaplar icindeki sigara icme durumu yiizdesi, Sigara kullanmis/kullanmakta olanlarin yiizdesi, Ki kare testi,
p<0,05

Tablo 2. Ogrencilerden sigara veya tiitiin triinii kullanmakta olanlarin sigara icme aliskanliklar

Sorular Cevaplar Total
(%)
Sigara kullanmaya devam ediyor musunuz? (N=38) Evet 28 (73,7)
Hayir 10 (26,3)
Cevabiniz hayir ise, sigara icmeyi ne zaman biraktiniz? (N=10) <6 ay 5 (50)
>12 ay 1(10)
>24 ay 4 (40)
Cevabiniz evet ise, hangilerini kullaniyorsunuz? (N=28) Elektronik sigara 7 (25)
Sigara 27 (96,4)
Nargile 3(10,7)
Puro 2 (7,1)
Ne kadar suredir sigara iciyorsunuz/ictiniz? (N=28) <1 yil 4 (14,3)
1-2 yil 4 (14,3)
2-3 yil 2(7,1)
3-4 yil 2(7,1)
4-5 yil 2(7,1)
>5 yil 14 (50)
Gunlik sigara tiiketim miktarimz nedir? (N=28) Giinde yaklasik bir sigaradan daha az 2(7,1)
Gunde yarim paketten daha az 11 (39,3)
Gunde yarim paket veya daha fazla 11 (39,3)
Ginde bir paket veya daha fazla 4 (14,3)
Sigaraya olan bagimliigimzi nasil tanimlarsimiz? (N=28) Bagimli degilim 1(3,6)
Sosyal iciciyim 9 (32,1)
Destege ihtiyacim var 5(17,9)
Fikrim yok 13 (46,4)
Sigaraya ne zaman basladiniz? (N=28) Universiteden énce 10 (35,7)
Universitede; Preklinik donemi 8 (28,6)
Universitede; Klinik donemi 10 (35,7)
Sigaraya baslama sebebinizi hangisi olarak tanimlarsimiz? (N=28) Aile 0
Universite 10 (35,7)
Merak 0
Yalnmzlik 4 (14,3)
Kisisel problemler 6 (21,4)
Arkadaslar 8 (28,6)
Sigaray1 birakmak istiyor musunuz? (N=28) Evet 17 (60,7)
Hayir 11 (39,3)
Sigaray1 birakmay1 denediniz mi? (N=28) Evet 21 (75)
Hayir 7 (25)
Evet ise kac kez birakmay1 denediniz? (N=21) Bir veya iki kez 14 (66,7)
3 veya 4 kez 7 (33,3)
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Tablo 3. Ogrencilerin sigaranin etkileri hakkindaki farkindalik diizeyleri
Sorular Cevaplar

Sigara
Icmeyen

N=61
N (%)*(%)"

Sigara kullanmis/ p¢

kullanmakta olan

N=38
N (%)<(%)

?;iigz:uadgilji kanserleri ve dis eti hastaliklar icin bir risk Katiliyorum 99 (100) 61 (100) (61,7) 38 (100) (38,3)
Katilmiyorum 0 (0) 0 0
Dislerde renklenme 98 (99) 61 (100) (62,2) 37 (97,4) (37,8) 0,384
TUtUp Ur.i]ple.ri. kullaniminin yarattigi etkilerden Disetleri ve oral . 97(%) 61 (100) (62,9) 36 (94,7) (37,1) 0.145
hangilerini biliyorsunuz? mukozada renk degisimi ’ ’ § §
Diseti hastaliklan 96 (97) 61 (100) (63,5) 35 (92,1) (36,5) 0,054
Diseti dokulanmin ge¢ g5 o) 59 (96,7) (62,1) 36 (94,7) (37,9) 0,637
iyilesmesi
Ag1z kanseri riski 94 (94,9) 60 (98,4) (63,9) 34 (89,5) (36,1) 0,070
Periodontal konak
yamtinda azalma 88 (88,9) 55 (90,2) (62,5) 33 (86,8) (37,5) 0,745
Siga_ra_yl birakma yontemleri hakkinda yeterli bilgiye sahip Evet 29 (29,3) 15 (24,6) (51,8) 14 (36,8) (48,2) 0.257
misiniz? Hayir 70 (70,7) 46 (75,4) (65,7) 24 (63,2) (34,3) ’
Sizce dis hekim!erinin hastalarin figaray1 birakma Evet 82 (82,8) 55(90,2) (67,1) 27 (71,1) (32,9) 0.026
konusunda tesvik etme sorumlulugu bulunmakta midir? Hayir 17 (17,2) 6 (9,8) (35,3) 11 (28,9) (64,7) ’
a. Sigara icmeyenlerin yuzdesi, b. Cevaplar icindeki sigara icme durumu yuzdesi, c. Sigara kullanim/kullanmakta olanlarin yuzdesi, d. Ki kare

testi, p<0,05

Tablo 4. Ogrencilerin COVID-19 ve sigara iliskisi hakkindaki farkindalik diizeyleri

Cevaplar  Total
N=99

Sigara

icmeyen

Sigara kullanmis

/kullanmakta olan

N (%)

N=61

N=38

N (%)*(%)°

N (%)° (%)°

Sizce sigara COVID-19 icin bir risk faktort mudiir? Evet 84 (84,8) 56 (91,8) (66,7) 28 (73,7) (33,3) 0.021
Hayir 15 (15,2) 5(8,2) (33,3) 10 (26,3) (66,7) ’
Sigara icenler daha agir bir COVID-19 tablosu gosterir. Evet 88 (88,9) 57 (93,4) (64,8) 31 (81,6) (35,2) 0.099
Hayir 11 (11,1) 4 (6,6) (36,4) 7 (18,4) (63,6) ’
Sigara bagisiklik sistemini etkilemez. Evet 5(5,1) 4 (6,6) (80) 1(2,6) (20) 0 646
Hayir 94 (94,9) 57 (93,4) (60,6) 37 (97,4) (39,4) ’
Sizce sigara icenlerin COVID-19’a yakalanma riski daha m1 Evet 63 (63,6) 37 (60,7) (58,7) 26 (68,4) (41,3) 0521
yiiksektir? Hayir 36 (36,4) 24 (39,3) (66,7) 12 (31,6) (33,3) ’
Sizce COVID-19 tablosu sigara icenlerde icmeyenlere gore Evet 87 (87,9) 56 (91,8) (64,4) 31 (81,6) (35,6) 0.204
daha mi hizli ilerler? Hayir 12 (12,1) 5 (8,2) (41,7) 7 (18,4) (58,3) ’
Maske kullanimi olmadan uzun siireyle sigara icilmesi COVID-  Evet 86 (86,9) 55 (90,2) (64) 31 (81,6) (36) 0236
19’a yakalanma riskini arttirir. Hayir 13 (13,1) 6 (9,8) (46,2) 7 (18,4) (53,8) ’
Maske kullanimi olmadan uzun sureyle sigara icilmesi COVID-  Evet 89 (89,9) 58 (95,1) (65,2) 31 (81,6) (34,8) 0.041
19’u bulastirma riskini arttirir. Hayir 10 (10,1) 3 (4,9) (30) 7 (18,4) (70) ’

a. Sigara icmeyenlerin yuzdesi, b. Cevaplar icindeki sigara icme durumu yuzdesi, c. Sigara kullanim/kullanmakta olanlarin yuzdesi, d. Ki kare

testi, p<0,05

Tablo 5. COVID-19 pandemisinin 6grencilerin sigara icme aliskanliklar iizerine etkisi

Sorular Cevaplar Total
N=38
N (%)
Pandemi onlemleri sigara icme aliskanliklarimzi etkiledi mi? Evet 22 (57,9)
Hayir 16 (42,1)
Pandemi baslangicindan beri sigaray1 birakma/azaltma isteginizde degisiklik oldu Degisiklik olmadi 25 (65,8)
mu? Artta 10 (26,3)
Azaldi 3(7,9)
Pandemi doneminde alinan dnlemlerden hangisi sigara icme sikliginizin Maske kullanimi 17 (77,3)
degismesinde en cok etkiye sahiptir? Universitelerin kapali olmasi 15 (68,2)
Halka acik alanlarin kapali olmasi 17 (77,3)
Sokaga cikma yasag 12 (54,5)
Pandemi sigaray1 birakma kararim etkilemedi. Evet 16 (42,1)
Hayir 22 (57,9)
Pandemi baslangicindan itibaren sigarayr birakmay1 denediniz mi? Evet 15 (39,5)
Hayir 23 (60,5)
Evet ise, kag kez sigaray1 birakmay1 denediniz? 1 10 (66,7)
2 2 (13,3)
3 2 (13,3)
1.(6,7)

4+
a. Sigara icmeyenlerin yuzdesi, b. Cevaplar icindeki sigara icme durumu yuzdesi, c. Sigara kullanim/kullanmakta olanlarin yuzdesi, d. Ki kare
testi, p<0,05
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TARTISMA

COVID-19 pandemisinin toplumlarin hayat bicimi ve
aliskanliklarinda onemli etkileri olmustur (Sultana ve
ark., 2022). Pandeminin gunlik yasam aliskanliklar
Uzerinde vyarattigi degisimler pek cok arastirmada
degerlendirilmistir (Chopra ve ark., 2020; Ferrante ve ark.,
2020). Bu etkilerden bazilarimin fiziksel aktivitede azalma,
beslenme aliskanliklarindaki degisimler, sigara, alkol ve
madde kullaniminda degisimler oldugu belirtilmektedir
(Lesser & Nienhuis, 2020; Taylor ve ark., 2021). Sigaranin
sistemik duruma, oOzellikle de akciger sagligina olumsuz
etkileri bilinirken, savunma sistemini baskilayic1 etkileri
ile bireyleri enfeksiyonlara daha acik hale getirdigi
de ortaya konmustur (Zhou ve ark., 2016). Bu sebeple
COVID-19 pandemisinin toplumlarin sigara aliskanliklan
lizerine etkisini degerlendiren bircok calisma yapilmistir
(Citak, 2021; Sar ve ark., 2022). Onemli miktarda aerosol
Uretiminin meydana geldigi ve hasta ile yakin temasin
bulundugu dis hekimligi uygulamalari, COVID-19 bulas
acisindan yuksek risk icermektedir (Ge ve ark., 2020; Sakalli
ve ark., 2022). Bu sebeple, mevcut calismada pandemi
donemi ve hemen sonrasinda aktif olarak hasta bakmaya
devam eden 5.sinif dis hekimligi 6grencilerinin sigara icme
durumlari, COVID-19 ile sigara iliskisi hakkindaki bilgi
duzeyleri ve pandemi donemi sigara icme aliskanliklarindaki
degisimlerin degerlendirilmesi amacland.

Ankete katilan oOgrencilerin 38’inin sigara kullanmis,
28’inin  ise halen kullanmakta oldugu gorildi.
Calismamizda sigara  kullanmis olan  Ggrencilerin
orani, 11 dis hekimligi fakiiltesi ile es zamanli olarak
gerceklestirilen bir anket calismasinda (Gurlek ve
ark., 2019) ortaya konan %37,96 oranina benzerdi. Kiz
ogrencilerin %32’sinin, erkek ogrencilerin ise %53’linlin
sigara kullanmis/kullanmakta oldugu goriildii. Ailesinde
sigara icen birey bulunan ogrencilerin %41,9’unun sigara
kullanmis/kullanmakta olan Ggrencilerden olustugu
goruldi. Ancak aile bireylerinin sigara icme durumlarinin
ogrencilerin sigara icme davranislan iizerinde anlamli bir
etkisi belirlenmedi (p=0,660). Guney Afrika’da yapilan
bir calismada, ayn1 evde sigara icen bir aile Uyesinin
bulunmasinin 6grencilerin sigara icme durumunu 4,74
kez arttirdigi rapor edilmistir (Senkubuge ve ark., 2011).
Yirmi bir farkli calismanin sonuclarinin degerlendirildigi
bir meta-analize gore aile Uyeleri arasinda sigara icen
kisilerin bulundugu genc bireylerin daha yiiksek oranda
elektronik sigara kullandiklar ortaya konmustur (Wang ve
ark., 2018). Calismamiza katilan 6grencilerin %42,4’liniin
aileleri ile yasadiklarn g6z online alindiginda sigara icen
aile bireylerinin, Ogrencilerin sigara icme aliskanliklan
uzerindeki potansiyel etkisi ©onem kazanmaktadir.
Calismamizda, sigara icen 6grencilerin tamaminin yakin
arkadaslarninin da sigara ictigi gorildi. Sigara icen yakin
arkadaslan bulunan ogrencilerin icinde, sigara icenlerin
orani icmeyenlerden anlamli olarak daha yuksek bulundu
(p=0,006). Benzer sekilde, Japonya’da yapilan bir
calismada, yakin arkadaslarin sigara icme durumunun,
dis hekimligi 6grencilerinin sigara icme aliskanliklarini
etkiledigi bulunmustur (Naito ve ark., 2009). Bir baska
calismada ise sigara icme davranisi lzerinde en c¢ok
etkisi olan faktoriin arkadaslar oldugu belirtilmistir

(Al-Turki, 2006). Calismamizda, Ogrencilerin %47,5%i
COVID-19 gecirdiklerini belirtti. Ogrencilerin sigara icme
durumlarinin, COVID-19 gecirme oranlarin1 etkilemedigi
goriildi. Ogrencilerden COVID-19 gecirenlerin %61,7’si
sigara icmeyen bireylerden olustu. Sigara kullanmakta
olan ogrencilerin dortte birinin elektronik sigara
kullandig1 goriildii. Elektronik sigara kullanimi son yillarda
diinya capinda onemli bir artis gostermektedir (Lyzwinski
ve ark., 2022). Tip fakiiltesi ogrencilerinin elektronik
sigara kullammina iliskin bir calismada, katilimcilarin
%19,2’sinin elektronik sigara kullandig1 belirlenmistir.
Ayni calismada elektronik sigara kullanim sebebi olarak,
katiimcilarin %89,2’si aroma ve kokusu giizel oldugu icin,
%41,4 Ui sigaradan daha az zararli oldugunu diisiindiigii icin,
%39,6°s1 ise meraktan kullandigin1 belirtmistir (Tiziin ve
ark., 2024). Elektronik sigaralar, sigaray1 birakma yontemi
olarak FDA tarafindan onaylanmamistir. Ayrica iceriginde
nitrozaminler gibi karsinojenler ile tutine 6zgu bilesiklerin
oldugu ortaya konuldugu halde artan popiilaritesi dikkat
cekicidir (Farsalinos ve ark., 2013; Tuziin ve ark., 2024).
Ogrencilere sigaraya ne zaman basladiklar1 soruldugunda
%64,3’U universite doneminde basladiklarini belirtti. Ayrica
sigaraya baslama nedenini tammlamalari istendiginde
%36,7 oraniyla en yuksek etken “Universite” olarak
belirlendi. Akdeniz Universitesi Dis Hekimligi Fakiiltesi
ogrencileri ile yapilan bir calismada (Tas & Yilmaz,
2021) sigaraya baslama nedeni olarak en fazla (%46,7)
arkadaslarin, ikincil (%33,9) olarak da universite ortaminin
oldugu belirtilmistir. Bu durum, sosyallesmenin ve arkadas
etkilesiminin yogun oldugu iiniversite ortamimin sigaraya
baslama konusunda onemli bir rolii oldugunu ortaya
koymaktadir. Tip fakiiltesi ogrencilerinin dahil edildigi
diger calismalarda (S6nmez ve ark., 2017; Yengil ve ark.,
2014) da sigaraya baslama nedenleri arasinda en cok
arkadas etkisi 6n planda bulunmustur. Dis hekimligi egitimi
yogun teorik ve pratik miifredati nedeniyle zorlayic1 bir
egitim silirecini kapsamaktadir (Elani ve ark., 2013; Harris
ve ark., 2015; Rodakowska ve ark., 2020). Calismamizda
pandemi doneminde hasta bakan 5. simif dis hekimligi
fakiltesi o6grencilerinin sigara kullanmalarindaki birincil
etkeni Universite olarak belirlemelerinin bu yasadiklan
stres ve zorluklardan kaynaklandigini diisiinmekteyiz.
Calismamizda, sigarayi birakmak isteyen 6grencilerin oram
%60,7 iken, en az bir kez sigaray1 birakmay1 deneyenlerin
oram %66,7 olarak belirlendi. Hindistan’da yapilan bir
calismada, tip fakiiltesi 6grencilerinin %29,8’inin sigaray
birakmak istedigi ve %34,6’sinin son bir yilda sigarayi
birakmaya calistiklann belirlenmistir (Boopathirajan &
Muthunarayanan, 2017). Tiirkiye’de 11 farkli dis hekimligi
fakultesinde es zamanli yurutulen 1096 katiimcili bir
calismada (Gurlek ve ark., 2019), 6grencilerin %55,19’unun
sigaray1 birakmak istedigi ve %70,74’liniin son 6 ayda
sigaray1 birakmay1 denedikleri belirlendi. Bu durum, dis
hekimligi ogrencilerinin sigaray1 birakma egilimlerinin
yliksek oldugunu ortaya koymaktadir. Bulgumuz, sigaranin
olumsuz etkileri hakkinda bilgi seviyesi yiksek olan
bireylerin sigara birakma egiliminin arttigin1 gosteren
calismalarla uyumludur (Lee ve ark., 2022; Petroulia ve
ark., 2018). Bu sebeple sigaranin olumsuz etkilerine dair
yliksek farkindaliga sahip bireylerin, sigara aliskanliklarim
azaltma egiliminin bulundugu soylenebilir.
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Calismamizda yer alan bir diger onemli bulgu ise,
ogrencilerin  %70,7’sinin sigarayr birakma yontemleri
hakkinda yeterli bilgiye sahip olmadiklarin1 belirtmesidir.
Benzer sekilde, bir baska calismada da (Sonmez ve
ark., 2017) tip fakiltesi ogrencilerinin sigara birakma
poliklinikleri ile ilgili bilgi diizeylerinin eksik oldugu
saptanmistir. Dis hekimligi fakiiltesi 6grencileri ile yapilan
bir calismada (Keser ve ark., 2022), 6grencilerin %92,2’si
okul donemi boyunca sigarayr birakma yontemlerinin
ogretildigi bir ders iceriklerinin olmadigim belirtmistir.
Calismamizda oOgrencilerin  tamaminin, sigaranin agiz
kanserleri ve dis eti hastaliklar icin bir risk faktori
olduklarimm  bilmelerine ragmen, sigarayr birakma
yontemleri hakkinda yeterli bilgiye sahip degildi. Bu
sebeple, dis hekimligi fakiiltesi egitim miifredatina sigaray1
birakma yontemleri ve bu konuda destek alinabilecek
birimler hakkinda ders iceriklerinin eklenmesinin onemli
oldugunu disiinmekteyiz. Bu sayede sigara icen hasta
grubuyla dis tedavileri boyunca iletisim halinde bulunan
dis hekimlerinin, hastalarim1 sigarayr birakma ile ilgili
daha dogru yonlendirebilecekleri goz 6niine alinmalidir.
Calismamizda, 6grencilerin %82,8’inin, dis hekimlerinin
hastalarin1 sigarayr birakma konusunda tesvik etme
sorumluluklarinin bulundugunu disiindiikleri goriildii. Bu
diistincede olan 6grencilerin %67,1’i sigara icmeyenlerden
olustu ve bu oran sigara icenlere gore anlamli olarak daha
yiiksek bulundu (p=0,026). italyan ve Polonyali dis hekimligi
ogrencilerinin katilimci oldugu bir calismada (Rodakowska
ve ark., 2020) da benzer sekilde dis hekimlerinin sigara
biraktirmada rolii bulunduguna katilanlarin anlaml
olarak daha vyuksek oranda sigara icmeyenlerden
olustugu goriilmustiir. Bu bilgiler 1s181nda, sigara icen dis
hekimlerinin, hastalarina sigarayir biraktirma konusunda
hissettikleri sorumlulugun daha az oldugu soylenebilir. Dis
hekimleri, agiz ve dis saglig1 muayeneleri sirasinda sigara
icen bireyleri ilk tespit eden saglik calisanlari olmalar
sebebiyle, sigara birakma konusunda farkindalik yaratma
acisindan onemli bir rol Ustlenmektedir. Dis hekimlerinin
daha aktif rol ustlenebilmeleri icin, fakiltelerde ve
agiz saghig1 hizmeti sunan birimlerde saglik bakanligi ile
ortaklasa sigara birakma birimleri olusturulabilir. Ayrica,
dis hekimligi fakiiltelerinde tiitiin bagimliligiyla miicadele
egitimleri verilebilir (Shaik ve ark., 2016). Bu sayede,
sigara birakma politikalarinin yayginlasarak daha etkili
hale gelmesi saglanabilir.

Ogrencilerin = %95’inin  sigaranin  bagisikik sistemini
etkiledigini dustndukleri ve %89’unun sigara icenlerin
daha agir bir COVID-19 tablosu gecirdiklerini onayladig
goriildii. Ogrencilerin  %84,8’inin sigaramin  COVID-19
icin bir risk faktorii olduguna katildigi goriliirken, bu
soruya sigara icmeyenlerin, sigara icenlere gore daha
yuksek oranda “evet” cevabi verdikleri goruldu (p<0,05).
Bu bulgular, 6grencilerin cogunun sigaranin bagisiklik
sistemine olumsuz etkileri dolayisiyla COVID-19 icin risk
olusturabileceginin farkinda oldugunu ortaya koymaktadir.
Ancak sigara icenlerin daha dusuk oranda bu onermeye
katilmas1 dikkat cekicidir. Bu durum, sigara icenlerin,
sigaranin olumsuz etkileri hakkindaki bilgi dizeyleri
yuksek olsa da sigara kaynakli hastaliklarla ilgili algilanan
riskleri goz ardi edebildiklerini ortaya koymaktadir

(Weinstein, 1999; Weinstein ve ark., 2005). Ayrica, sigara
icmenin daha agir bir COVID-19 tablosuna sebep oldugu
goriisi, sigaranin COVID-19 icin bir risk faktorii oldugu
gorusune gore daha fazla onaylanmaktadir. Calismamizin
bulgulari, bireylerin sigaranin COVID-19’a yakalanma
riskinden cok, hastaligin daha agir seyretmesine neden
oldugunu diisiinduklerini gosteren calismalarla paralellik
gostermektedir (Nyman ve ark., 2021; Rigotti ve ark.,
2021). Ogrencilere pandemi baslangicindan beri sigaray:
birakma veya azaltma isteklerinde degisiklik olup
olmadigr soruldugunda %65,8’i degisiklik olmadigim
belirtirken, %26,3’lU artis oldugunu, vyalnizca %7,9’u
ise azalma oldugunu belirtti. Rigotti ve ark.’larinin
calismasinda (Rigotti ve ark., 2021), COVID-19 sonrasi
katiimcilarin %41’inin sigara birakma isteginin arttigi,
%46’sinda degisiklik olmadig1 ve %13’Uniin ise azaldig
gorulmustir. Bunun yam sira, Liao ve ark.’larimin (Liao
ve ark., 2022) calismasinda pandeminin sigara birakma
istegi Uzerinde etkisi olmadigi, yalmizca katilimcilarin
%10’unun 6 ay icerisinde sigara icmeyi birakmayi
dusundukleri ortaya konmustur. Bir baska calismada
(Ho ve ark., 2020), katiimcilarin %43’lG pandeminin
sigaray1 birakma konusunda tesvik edici oldugunu, %58’
ise pandemi doneminde ginlik sigara tiketimlerinin
azaldigim belirtmistir. Yapilan bir sistematik derlemede
(Almeda & Gomez-Goémez, 2022) COVID-19 pandemisinin
cogunlukla sigara tiiketiminde azalmaya vyol actig
ortaya konmustur. Bunun sebebinin COVID-19 ile enfekte
olma korkusundan kaynaklandig1 disiiniilmektedir. Aym
zamanda sosyal kisitlamalarin da sigara tuketiminde
azalmaya sebep olmus olabilecegi belirtilmektedir.
Bu durumun tersine, pandeminin sigara tuketimini
arttirdigim gosteren bazi calismalarda (Jackson ve ark.,
2022; Kowitt ve ark., 2020) ise bu egilimin sebebinin
sikinti, stres ve anksiyete olabilecegi ortaya konmustur.
COVID-19 pandemisinin sigara icme aliskanliklar lizerine
etkisi netlik kazanmamistir. Pandemi baslangicindan
itibaren alinan onlemlerden %77,3’luk oranla en cok
maske kullanimi ve halka ac¢ik alanlarin kapali olmasinin,
ogrencilerin sigara icme sikligin1 degistirdigi ortaya
kondu. Okullarin kapali olmasi %68,2 ve sokaga cikma
yasagl ise %54,5 oraninda etkili oldu. Maske kullanimi
ve halka acik alanlarin kapali olmasinin sigara icmeyi
zorlastirdig1 ve sigara aliskanliginda degisiklik yarattig
benzer calismalarda (Ho ve ark., 2020; Hwang ve ark.,
2021; Liao ve ark., 2022) da belirlenmistir. Literatirde
yer alan calismalarin pandeminin farkli donemlerinde
yapilmis olmasi elde edilen bulgular uzerinde etkili
olabilmektedir. Calismamiza yalnizca dis hekimligi 5.s1mf
ogrencilerinin dahil edilmesi ve calismaya katilanlardan
sigara icenlerin sayisinin gorece az olmasi calismamizin
limitasyonlarin1 olusturmaktadir. Bu sebeple pandeminin
farkli donemlerinde yapilan, yuksek katilimcili ve cok
merkezli yurutulen ileri calismalara ihtiyac vardir.

SONUC

Sonu¢c olarak, toplum sagign  konusunda saglik
profesyonellerinden olan dis hekimlerinin, sigara konusundaki
aliskanliklan ve tutumlan blylk onem tasimaktadir. Sigara
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icen bireylerin COVID-19 acgisindan daha yuksek risk altinda
oldugu dis hekimligi ogrencileri tarafindan bilinmesine
ragmen oOlimler ve hastane yatislarinin yogun olarak
goriildiigii pandemi siirecinde dahi, dis hekimi adaylarinin
sigaray1 birakmak istememeleri sigara bagimliigimin bir
kez daha onemli bir halk sagligi sorunu oldugunu ortaya
koymaktadir. Bu sebeple, tiitliinle micadeleye yonelik
politikalarin benimsenmesi ve sigara birakma polikliniklerinin
yayginlasmasi bllyiuk onem arz etmektedir. Dis hekimlerinin,
hastalarinda sigarayr biraktirmada daha aktif bir rol
ustlenebilmeleri icin oncelikle rol model olmaya ihtiyaclan
vardir. Dis hekimligi 6grencilerinin liniversite siirecinde hem
kendileri hem de hastalarinda sigara icme aliskanligindan
uzaklasabilmeleri icin sigara birakma yontemlerini bilmeleri
gerekmektedir. Bu nedenle, dis hekimligi egitim miifredatina
sigara birakma yontemlerine yonelik detayli ders iceriklerinin
eklenmesine ihtiyac vardir.

Cikar Catismalar1 Beyani

Yazarlar arasinda
bulunmamaktadir.

herhangi  bir c¢ikar catismasi

Yazar Katki Pay1

Arastirma fikri: BD, Calismanin tasarimi: BD, Verilerin
toplanmasi: IA, Verilerin analizi: BD, iA, Si, Verilerin
yorumlanmasi: BD, IA, Si, Makale yazimi: Si, iA, NGG,
Gozden gecirme: BD, NGG, Nihai onay: BD
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Effect of Ricinus Communis on the Viability of Human Gingival
Fibroblast Cells: An in Vitro Study

Ricinus Communis’in insan Dis Eti Fibroblast Hiicrelerinin Canligi Uzerine Etkisi: Bir In
Vitro Calisma
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Amac: Bu calismanin amaci, Ricinus communis ekstresinin insan dis eti fibroblastlarinda (iDEF) hiicre

canliligi iizerindeki potansiyel etkilerini degerlendirmektir.

Gere¢ ve Yontemler: Ricinus communis tohumlarindan ultrasonik yontem ve metanol cozicusu

kullanilarak ekstre elde edildi. Hazirlanan ekstre 5 ug/ml, 10 pg/ml ve 15 pg/ml olacak sekilde tg¢ farkl
Corresponding Author konsantrasyonlara seyreltildi. iDEF hiicrelerine 24 saat siireyle Ricinus communis ekstreleri uygulandi.
Omer Birkan Agrali (=) Canlilik degerlendirmesi icin 3-(4,5-dimetiltiyazol-2-il)-2-5-difeniltetrazolyum bromiir (MTT) analizi
omer.agrali@marmara.edu. tr uygulandi. Verilerin istatistiksel analizleri SPSS paket program kullanilarak degerlendirildi. Istatistiksel

anlamlilik p<0.05 olarak kabul edildi.

Bulgular: Ricinus communis’in uygulandigi tim konsantrasyonlarda kontrol grubuna kiyasla istatistiksel

olarak anlamli fark tespit edilmedi.

Sonuc: Bu bulgular, Ricinus communis ekstresinin iDEF hiicrelerinde zararli etkiler yaratmadigin,

ancak hiicre canliigi tizerinde belirgin bir olumlu etki potansiyeline sahip olmadigin gostermektedir.

Dolayisiyla, Ricinus communis ekstresinin yara iyilesmesi Uzerindeki potansiyel etkilerini daha kapsamli

sekilde degerlendirebilmek icin ek arastirmalar gerekmektedir.

Anahtar Kelimeler: Ricinus communis, fibroblastlar, hiicre canliligi.
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Revised  20.03.2025 Materials and Methods: Ricinus communis seeds were used to prepare the extract using ultrasonic

Accepted 21.03.2025 extraction and methanol solvent. The prepared extract was diluted to concentrations of 5 pg/ml,

Published 30.04.2025 10 pg/ml, and 15 pg/ml. hGF cells were treated with Ricinus communis extracts for 24 hours. Cell

viability was assessed using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT)
assay. The data were analyzed statistically using the SPSS software, and statistical significance was
set at p<0.05.

Results: No statistically significant differences were observed between the Ricinus communis treated
groups and the control group at all concentrations.

Conclusions: These findings suggest that Ricinus communis extract did not have harmful effects on
hGF cells, but did not show a significant positive effect on cell viability. Therefore, further research
is required to comprehensively assess the potential effects of Ricinus communis extract on wound
healing.
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GIRIS

Periodonsiyum, dislerin etrafinda yer alan ve disleri
destekleyen dis eti, periodontal ligament, sement ve
alveol kemiginden meydana gelen fonksiyonel bir yapi
olarak tanimlanir (Nanci & Bosshardt, 2006). Temel
rolu dis, sinirler ve kan damarlarin fiziksel hasarlardan
korumaktir (Tomokiyo ve ark., 2019). Periodonsiyumda
olusan yaralanma ve enfeksiyonlar nedeniyle ortaya ¢ikan
periodontal hastaliklarin yayginligi, kaybolan dokularin
iyilesme siirecinde yer alan faktorler ve hiicreler lizerinde
onemli bir ilgi uyandirmaktadir (Nanci & Bosshardt, 2006).

Dis eti, histolojik olarak epitel ve altindaki bag dokusundan
meydana gelir. Bu iki yapi, gingivitis ve periodontitisin
gelisiminde ortaya ¢ikan ilk yanitlarin diizenlenmesinden
sorumludur (Bartold ve ark., 2000). Epitelyal bolge,
enfeksiyonlara karsi fiziksel bir koruma saglamanin yam
sira, epitel hiicreleri araciligiyla konak savunmasinda da
etkin bir rol oynar (Dale, 2002). Dis etinde insizyonel bir
yaralanma sonrasi epitel hiicreleri altta kalan bag dokusu
yuizeyini ortmek Uzere goc¢ eder (Bartold ve ark., 2000).
Lamina propria olarak bilinen dis eti bag dokusu, kolajen
lifleri (%60 civarinda hacimsel oran), fibroblastlar (%5
civarinda hacimsel oran), damarlar, sinirler ve matriks
(%35 civarinda hacimsel oran) tarafindan olusturulur
(Fiorellini ve ark., 2019). Fibroblastlar, mezenkimal
kokenli hiicreler olup, dis eti bag dokularinin gelisimi
ve yenilenmesinde kritik bir islev Ustlenir (Bartold
ve ark., 2000). Fibroblastlar, bag dokusu matriksinin
(proteoglikanlar ve glikoproteinler) ve liflerinin (kolajen,
retikller, oksitalan ve elastik lifler) uretiminde rol oynar
(Lindhe ve ark., 2008). Fibroblastlarin temel islevi, bag
dokusunun hiicre dis1 matrisinin bilesenlerini sentezlemek
ve korumaktir. Bu ozellik, tum fibroblast tipleri icin genel
bir tutarliiga sahiptir; sentezlenen matris proteinlerinin
turleri ve miktarlar, koken aldiklar1 dokuya ve hiicrelerin
dokulardaki yerel islevlerine bagli olarak farklilik gosterir
(Bartold ve ark., 2000). Genel olarak, yara iyilesmesi
asamalar1 farkli dokularda benzer sireclerden gecer.
Ancak agiz icindeki 6zel kosullar ve fibroblast fenotipleri
dikkate alindiginda, dis eti fibroblastlari agiz ici yaralarin
iyilesmesinde daha hizli bir iyilesme saglamak ve skar
olusumunu engellemek konusunda onemli bir rol oynar
(Ahangar ve ark., 2020). Fibroblastlar bulunduklan
matristeki degisikliklere ve alinan mesajlara duyarldir.
Yaralanma ve enflamasyon sonrasinda, dis eti bag
dokusunun matris iskelesi bozulur ve fibroblastlar yara
bolgesine goc ederek bolunir ve yeni matris Uretir. Dis
eti bag dokusunda iyilesme, enflamatuvar hiicreler,
fibroblastlar ve yeni sentezlenen matrisin karmasik bir
etkilesimini icerir (Bartold ve ark., 2000).

Eski caglardan bu yana, tibbi bitkiler insan sagligini
korumak icin yeni ilaclar sunmustur. Bitkiler, cesitli
biyolojik aktivitelere sahip olup aktif fitokimyasal
bilesikler bakimindan zengindir. Bu nedenle, bitkilerin
potansiyel terapotik ajanlar olarak givenilirligi,
toksisitesi, kullanilacak uygun miktarlar ve etkinliklerinin
arastirilmas1 buyuk onem tasir (Nemudzivhadi & Masoko,
2014). Ricinus communis, Euphorbiaceae familyasina ait
bir bitki olup, ozellikle Afrika, Hindistan ve Orta Amerika

gibi tropikal ve subtropikal bolgelerde yaygin olarak
yetismektedir. Aym zamanda, sicak iklimlerde hint yagi
uretimi icin de onemli bir tanim Urlnudur (AL Khafaji ve
ark., 2022). R. communis, fitokimyasal acidan kapsamli
bir sekilde incelenmis olup, risin, kuersetin, rutin, vanillik
asit, epikatesin, katesin, alkaloidler, flavonoidler, taninler,
steroller, terpenler, kaempferol ve gallik asit gibi belirgin
bilesenler icerdigi tespit edilmistir (Bigi ve ark., 2004;
Elkousy ve ark., 2021; Ghnimi ve ark., 2014; Singh ve ark.,
2009; Singh ve ark., 2013). Geleneksel tipta 4000 yildan
uzun bir siiredir cesitli saglik sorunlarinin tedavisinde
kullamlan bir terapotik ajan olarak deger gérmektedir.
(Scarpa & Guerci, 1982). R. communis’in, antifungal ve
antimikrobiyal etkinliklerinin yam sira antienflamatuvar
ozellikleri ve serbest radikal temizleme yetenekleri,
yara iyilesmesini tesvik etme ve kemik rejenerasyonunu
destekleme gibi 6nemli farmakolojik aktiviteler gosterdigi
bildirilmektedir (llavarasan ve ark., 2006; Naz & Bano,
2012; Scarpa & Guerci, 1982; Suurbaar ve ark., 2017;
Ziaei ve ark., 2016). R. communis’in farkli dokularda
iyilesme uzerine etkileri arastinlmis ve bu bitkinin
hiicrelerde proliferasyonu artirdigi, sitotoksik ozellik
gostermedigi ve biyouyumlu oldugu belirlenmistir (AL
Khafaji ve ark., 2022; Camargo ve ark., 2009; Mohammed
& Albozachri, 2020; Silva ve ark., 2016). R. communis’in
sert doku iyilesmesine etkisini arastiran calismalarda,
kemik defektlerinde osteojenik potansiyeli arttirdigi ve
iyilesmede olumlu ozellikler gosterdigi bildirilmistir (de
Morais ve ark., 2021; Laureano Filho ve ark., 2007; Leite
& Ramalho, 2008).

Bu in vitro calismanin amaci, farkli konsantrasyonlardaki
R. communis’in insan dis eti fibroblastlarinin (iDEF) hiicre
canlilik lizerindeki etkilerini degerlendirmektir.

GEREC VE YONTEMLER

Ricinus Communis Ekstresinin Hazirlanmasi

Bu calismada, R. communis tohumlar lokal bir marketten
temin edildi. Tohumlar, distile su ile yikandiktan sonra
kurutuldu ve 80 mm gozenek acikligindan gecebilecek
sekilde ogitildi. Elde edilen ogiitiilmiis tohumlarin
20 grami, sonikasyon ekstraksiyon yontemiyle 100
ml metanolde c¢ozindu. Sonikasyon islemi, 30 dakika
boyunca ultrasonik uygulama (42 kHz, 135 W; Branson
ultrasonic corporation, Danbury, Connecticut, ABD) ile
gerceklestirildi. Ekstraksiyon sonrasi rotary evaporator
(Strike 300, Steroglass, Perugia, italya) kullanilarak
metanol buharlastinldi ve konsantre ekstraktlar -
4°C’de saklandi. Ana stok cozeltisi ile 5, 10 ve 15 pg/ml
konsantrasyonlarinda cozeltiler hazirlandi ve bu ¢ozeltiler
0,22 pm sinnga filtresi kullanilarak filtre edildi.

Hiicre Kiiltiiri
iDEF hicreleri (Katalog No: T4102, ABMGOOD, Vancouver,
Kanada) ticari olarak temin edildi. Hucreler Yuksek

D-Glukoz iceren Dulbeco’s Modified Eagles Medium
(Katolog No: 41966-029, GibcoTM, Thermo Fisher

European Journal of Research in Dentistry 2025; 9(1): 34-39

35



Ricinus Communis and Gingival Fibroblasts

Scientific, Waltham, Massachusetts, ABD) icerisine %10
fetal s1gir serumu (Katolog No: SV30180.03, HyCloneTM,
Thermo Fisher Scientific, Waltham, Massachusetts,
ABD), %1 penisilin/streptomisin, %1 L-glutamin, 100 yl
askorbik asit, 5 yg/ml insulin (NovoRapid® FlexPen®
Novo Nordisk, Bagsvaerd, Danimarka) ve 20 yl fibroblast
biiyiime suplementi kiiltiir ortaminda cogaltildi. Hiicreler
uretici tarafindan saglanan talimatlara uygun olarak
muhafaza edildi ve kiltiir ortaminda cogaltildi. Hiicreler
kiltlr siselerinde yaklasik %80 ulastiginda 96 kuyucuklu
plakalara, her kuyuda 2 mL besiyeri ile 1,5x10° hiicre
yogunlugunda ekildi ve 24 saat boyunca 37°C’de inkiibe
edildi. inkiibasyon sonrasi, besiyeri uzaklastinldi ve
hicrelere 5, 10, ve 15 pg/ml konsantrasyonlarinda R.
communis ekstresi veya kontrol grubu icin besiyeri ilave
edilerek 24 saat bekletildi.

Hiicre Canliligi Analizi

iDEF hiicrelerinde canlilik 3-(4,5-dimetiltiazol2 - il)-2,5-
difeniltetrazolyum bromiir (MTT) testi ile degerlendirildi.
inkiibasyonu tamamlanan hiicreler, her kuyucuga 5 mg/mL
konsantrasyonunda MTT soluisyonu eklenerek 3 saat stireyle
inkuibe edildi. Bu asamada, hiicreler Gizerindeki besiyerleri
uzaklastinldr ve her kuyucuga 100 pL dimetil siilfoksit
eklendi. MTT ile olusan formazan kristallerinin cozulmesi
icin 10 dakika boyunca 37°C’de CO, inkiibatériinde inkiibe
edildi. Olusan rengin absorbans degeri (AD), Perkin Elmer
EnSpire 2300 Multilabel Reader (Waltham, Massachusetts,
ABD) kullanilarak 590 nm dalga boyunda mikroplak
okuyuculu spektrofotometre ile olciildii. Orneklerin

canlilik degeri hesaplamasinda asagida belirtilen formiil
kullanld.

% Canlilik = {(6rnek AD590 - Blank AD590) / (Kontrol AD590-
Blank AD590)} x 100

istatistiksel Analiz

Bu calismada elde edilen veriler, Statistical Package for
Social Sciences (SPSS) 25.0 yazilimi ile analiz edilmistir.
Surekli degiskenler icin aciklayic1 istatistikler ortalama
+ standart sapma, medyan, minimum ve maksimum
degerler olarak sunulmustur. Verilerin normal dagilima
uygunlugu Shapiro-Wilk testi ile kontrol edildi. Normal
dagilima uymayan ikiden fazla grubun karsilastirilmasinda
Kruskal-Wallis testi, ikili karsilastirmalar icin ise Mann-
Whitney U testi kullanildi. Sonuclar, Bonferroni diizeltmeli
Mann Whitney-U testi dizeltmesi ile degerlendirilmis ve
istatistiksel anlamlilik p<0.05 olarak kabul edildi.

BULGULAR

Canlilik analizi sonuclari ve gruplar arasi karsilastirmalarin
p degerleri, yizde canliik degerleriyle birlikte Tablo
1’de sunulmustur. R. communis ekstresinin uc¢ farkl
konsantrasyonu iDEF hiicrelerine uygulandi ve test
gruplarinda kontrol grubuna kiyasla anlamli bir fark
gozlemlenmedi. Ancak, yapilan ikili karsilastirmalar
sonucunda, 5 pg/ml konsantrasyonunun 15 pg/ml
konsantrasyonuna gore hiicre canliligini anlamli sekilde
artirdigr (p=0.03) tespit edildi.

Tablo 1. iDEF hiicre canlilik analizi ve gruplar arasi karsilastirmali p degerleri

ikili Karsilastirmalar

Ort + SS (Min - Max) Pa-c Pa-d Pb-c Pb-d Pc-d
Kontrola 100.00+0.00 (100.00—100.00) 100
5 pg/mlb 174.16217.105 (161.76-199.29) 167.81
10 pg/mlc 76.99:17.06 (66.09—102.42) 69.72 | 0:005 0.434 ] 1 1 | 0.05 [ 0.03 1
15 pg/mid 74.16229.27 (40.67—102.42) 76.69

*Kruskal Wallis testi, #Bonferroni diizeltmeli Mann Whitney-U testi, Deney Tekrar Sayisi: 4, Ort: Aritmetik ortalama, SS: Standart Sapma, p<0.05

TARTISMA

Yara iyilesmesi ve rejeneratif tip birbiriyle yakindan
iliskilidir. ideal vyara iyilesmesinde amac dokunun
yenilenmesi yoluyla onarim surecidir. Fibroblastlar yara
kontraksiyonunda ve hiicre disi matris bilesenlerinin
birikiminde ve yeniden sekillenmesinde kilit rol oynayarak
iyilesme asamasinda kritik oneme sahiptir (DesJardins-
Park ve ark., 2018). Agiz disindaki bolgelerde goriilen
yara iyilesme surecleri, periodontal tedavi sonras
meydana gelen iyilesme ile benzerdir (Clark, 1988).
Yara iyilesmesinde, dokunun dogal fonksiyonunu yeniden
kazanarak yenilenmesini saglayan ve iyilesmeyi hizlandiran
etkili tedaviler simirlidir (DesJardins-Park ve ark., 2018).
Bu calismanin amaci, R. communis’in periodontal yara
iyilesmesinde olumlu etkisi olabilecegi hipoteziyle iDEF
hiicrelerindeki canlilik etkisini incelemektir.

Yapilan calismalar, R. communis bitkisinin bilesenlerindeki
cesitliligin, bitkinin biyolojik etkinliginde farkliliklar
sagladigim gostermistir. (Ribeiro ve ark., 2016). R.
communis’in farkli kisimlarindaki fenolik bilesikler ve
yag asitleri ile antioksidan aktivitelerini karsilastirilmis
ve tohumlarin yiiksek icerik ve etkinlige sahip oldugu
gosterilmistir (Abbas ve ark., 2018; Ghnimi ve ark.,
2014). Bitkinin icerdigi vanillik asit ve katesin bilesenleri,
yara iyilesmesi acisindan onemli ozellikler tasimaktadir.
Vanillik asit, antioksidan ve antienflamatuvar ozelliklere
sahipken, katesin bilesigi ise antienflamatuvar,
antioksidan, antidiyabetik ve antikarsinojenik ozellikler
gostermektedir (Osorio-Paz ve ark., 2023; Sutherland ve
ark., 2006). Calismamizda, R. communis tohumlarindan
elde edilen ekstrenin biyolojik olarak aktif bilesenleri
ve bu bilesenlerin ekstraksiyon sirecinde ne derece
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korundugu konusunda yeterli bir analiz yapilmamistir.
Ekstraksiyon isleminin, oOzellikle kimyasal bilesiklerin
stabilitesine ve verimliligine nasil etki ettigi hakkinda
detayli incelemelere gerek duyulmaktadir.

R. communis’in iDEF hicrelerindeki canliiga etkisini
degerlendirmek amaciyla MTT testi uygulanmistir.
Bu test, suda c¢ozinebilen sar renkli MTT’nin, canli
hiicrelerdeki mitokondriyal enzim aktivitesinin etkisiyle
coziinmeyen mor formazon bilesigine doniismesini temel
alan bir kolorimetrik testtir (Kumar ve ark., 2018). MTT
analizi, hizli sonuclar saglayan bir testtir ve elde edilen
renk degisikligi, oda sicakliginda birkag saat boyunca sabit
kalir. Sonuclar gorsel olarak belirgin oldugundan, bu test
hizli bir sekilde niteliksel bilgi sunabilir (Mosmann, 1983).
MTT canlilik test gliniimuzde en yaygin kullanilan canliik
degerlendirme yontemlerinden biri olarak yer alir ve altin
standart olarak kabul edilir (Kuete ve ark., 2017; Kumar
ve ark., 2018). Calismamizda Abbas ve arkadaslarinin
calismasi baz alinarak R. communis 5, 10, ve 15 pg/ml
konsantrasyonlan canlilik analizinde kullanildi.

Literatirde in vitro calismalarda canlilk etkisinin
degerlendirildigi siireler calisma planina gore farklilik
gostermektedir. iDEF hiicrelerinde canlilik aktivitesi,
cesitli calismalarda 24 saat ile 7 giin arasinda degisen
siirelerde degerlendirilmistir (Ozen ve ark., 2005; Talebi
Ardakaniveark., 2018; Verma ve ark., 2018). Calismamizda
canlilik aktivitesi Alavi ve ark. calismasinda planladigi gibi
24 saat sire inkiibasyon saglanarak degerlendirildi (Alavi
ve ark., 2022).

R. communis’in yara iyilesmesine etkisini Madin-Darby
Kopek Bobregi hiicre hattinda degerlendiren bir calisma,
iyilesmeyi anlamli sekilde olumlu yonde etkiledigini
gostermistir (AL Khafaji ve ark., 2022). Tavsanlarda
yara olusturularak R. communis yapragindan elde
edilen ekstrenin yara iyilesmesine etkisinin arastinldig
calismada, histolojik incelemelerde tedavi grubunda
daha az enflamatuvar yanit olustugu, kolajen liflerin
organizasyonu ve gerilim giclinin aym zamanda
iyilesmenin daha iyi oldugu gozlemlenmistir (Mohammed
& Albozachri, 2020). Camargo ve ark. (2009), R.
communis’ten Uretilen pulpa kuafaj materyalinin
sitotoksik etkilerinin bulunmadigin1 ve kontrol grubuna
gore hucre sayisinda artis gozlemleyerek proliferasyonu
tesvik edebilecegini bildirmistir (Camargo ve ark., 2009).
Silva ve ark. (2016), R. communis icerikli kok kanal patinin
etkilerini inceleyerek, bu materyalin sitotoksik olmadigini
ve biyouyumlu oldugunu gostermistir (Silva ve ark., 2016).
Bir calismada, tavsan kafatasinda olusturulan defektlerde
R. communis’ten iretilen poliliretanin biyouyumlu oldugu
gozlemlenmis ve histolojik degerlendirmelerde iyilesme
tizerinde olumlu etkiler gosterdigi bulunmustur (Leite &
Ramalho, 2008). Bu calismalarin aksine arastirmamizda
R. communis’in canlilik acisindan anlamli bir fark
yaratmadig1 gozlemlense de ekstrenin iDEF hiicrelerinde
sitotoksik etkisi de bulunmamaktadir. Literatirde R.
communis’in canlilik lizerinde doza bagimli olumsuz etki
gosterebilecegini belirten bir calismada R. communis
ekstresinin deri fibroblastlarindaki canliik etkisinin
100 ile 500 pg/ml arasinda degisen konsantrasyonlarda

doz artisiyla birlikte hiicre canliiginin  azaldig
tespit edilmistir (Nemudzivhadi & Masoko, 2014).
Arastirmamizda 5 pg/ml konsantrasyon ekstre uygulanan
grubun 15 pg/ml konsantrasyon gibi daha yiiksek doza
gore canlilik etkisindeki gorulen anlaml farklar literatir
ile uyumlu bulunmustur. Bu durum calismanin daha farkl
konsantrasyon araliklarinda yapildiginda farkli sonuclar
eldeedilebileceginidiisiindiirmektedir. Literatiirde bilgimiz
dahilinde R. communis’in iDEF hucrelerine uygulanarak
canlilik etkisinin incelendigi bir calisma bulunmamaktadir.
Literatirde, R. communis tohumlarindan elde edilen
hint yagimin aviilse olmus dislerin saklanmasi icin bir
soliisyon olarak kullanilabilirligini arastiran bir calismada,
periodontal ligament hiicreleri uzerinde canlilik testi
gerceklestirilmistir. Bu calisma sonucunda, hint yaginin
diger test gruplarina gore hiicre canliigim daha disiik
seviyede etkiledigi gozlemlenmistir (Nabavizadeh ve ark.,
2018). Bu sonuclar caismamizla paralellik gostermekte
olup iDEF hicrelerinde R. communis ekstresinin farkli
dozlan kullanilarak ve daha uzun gozlem siresinin
planlandigi ileri calismalara ihtiyac duyulmaktadir.

Bu calismanin bazi limitasyonlan bulunmaktadir. ilk
olarak, sonikasyon sirasinda sicaklik olcimu yapilmamis
ve sicaklik kontrolii saglanmamisti, bu da ortam
sicakligimin  ekstraksiyon verimliligi ve bilesiklerin
stabilitesine etkisini degerlendirmeyi engellemistir.
Gelecekteki calismalarda sicaklik kontrolii saglanarak
bu etki incelenmelidir. Ayrica, ekstrelerdeki metanol
kalintilar1 analiz edilmemistir. Metanol kalintis1 analizi,
ekstrelerin giivenilirligini degerlendirmek icin onemlidir.
Kullanilan R. communis tohumlar yerel bir marketten
temin edilmistir ve kontaminasyon analizi yapilmamistir.
Bu materyalin kontaminasyon riski acisindan test edilmesi
gerekmektedir. Bitkisel materyalin kimyasal bilesimi ve
saflig1 da analiz edilmemistir. Bu analizler, ekstrelerin
biyolojik etkinligini daha dogru degerlendirmek icin
gelecekte yapilmalidir. Son olarak, bu calismada yalnizca
hiicre canliig1 lizerinden etki degerlendirilmistir. Yara
iyilesmesinin tam etkisini gormek icin hiicre dist matriks
birikimi, fibroblast proliferasyonu ve inflamasyon gibi
diger parametreler de g6z oniinde bulundurulmalidir.

SONUC

Bu calismanmin sinirlan dahilinde elde edilen bulgular R.
communis ekstresimin iDEF hiicrelerinin proliferasyonu
Uzerine anlamli  bir fark yaratmadigim ortaya
koymaktadir. Bununla birlikte, ekstrenin iDEF hiicrelerinin
canliigr lizerine olumsuz etkisinin bulunmadig1 gorildi.
Arastirmamiz, R. communis’in iDEF hicreleri Uzerindeki
etkisinin incelendigi ilk calisma olma 6zelligini
tasimaktadir. R. communis ekstresinin iDEF hucrelerinde
gozlemlenen etkilerinin ve potansiyel mekanizmalarinin
daha ayrintili bir sekilde anlasilabilmesi ile yara iyilesmesi
uzerindeki etkilerinin aydinlatilabilmesi icin daha genis
kapsamli arastirmalara ihtiyac vardir.
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Cikar Catismalar1 Beyan

Bu calisma hazirlanirken; veri toplanmasi, sonuclarin

yorumlanmasi

ve makalenin vyazilmasi asamalarinda

herhangi bir cikar catismasi alan1 bulunmamaktadir.
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Beyazlatic1 Ozellikli Dis Macunlarinin Yeni Nesil Akiskan Rezin Kompozitlerin Yiizey
Ozelliklerine Etkisinin Degerlendirilmesi
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oz

Amac: Bu in vitro calismanin amaci, beyazlatici dis macunuyla fircalamanin, yeni nesil yuksek
dolduruculu akiskan kompozit rezinlerin yiizey 6zellikleri tUizerine etkisinin incelenmesidir.

Gerec ve Yontemler: Calismada Gaenial Injectable Flow (GC, Tokyo, Japonya), Clearfil Majesty Flow
(Kuraray, Tokyo, Japonya), Omnichroma Flow (Tokuyama Dental, Tokyo, Japonya) olmak iizere; 3 farkli
yuksek dolduruculu akiskan kompozit rezinden 8 mm capta 90 adet ornek hazirlandi ve polimerize
edildi (Valo Grand, Ultradent, ABD). Ornekler disklerle (Sof-Lex, 3M ESPE, ABD) ve cila kiti (Sof-Lex,
3M ESPE, ABD) ile bitim ve cila islemlerine tabi tutuldu. Tagtekin&Korkut tarafindan tasarlanan basing
sensorlu ve kuvvet ayarli fircalama cihazi, 6 aylik fircalama siirecini taklit edecek sekilde ayarlandi.
Goreceli Dentin Asindiriciligi (RDA) degerlerine gore secilmis Beyazlatic1 dis macunu (R.O.C.S. Aktif
Kalsiyum, DRC, Isvicre), Geleneksel dis macunu (Sensodyne Promine, GSK, Birlesik Krallik) ve distile su
ile fircalama yapildi (EN ISO 14569 - 2007 standart). Fircalama oncesi ve sonrasi purizlilik, mikrosertlik
ve SEM odlclimleri yapildi. Veriler, SPSS v29 programinda istatistiksel olarak degerlendirildi.

Bulgular: Tim gruplarda puriizluligin arttig1 goriildi (p<0,001). R.0.C.S. grubunda pirizliiliik artisi
istatistiksel olarak daha yiksek bulundu (p<0,001). Mikrosertlik azalis1 acisindan gruplar arasinda
anlamli farklar saptandi (p=0,041). En diisiik piriizliilik degerine sahip kompozit GC Gaenial Universal
Injectable Flow, en yiiksek sertlik degerini ise Kuraray Clearfil Majesty Flow gostermistir.

Sonuc: Beyazlatici dis macunu grubunda puruzliluk artis oran1 daha yiiksek kaydedildi. Tum gruplarda

Corresponding Author mikrosertlik anlamli diizeyde azalmakla (p<0,001) birlikte, en belirgin sertlik kayb1 %13,5 + 7,4 oraniyla
Cansu Merve Karalt1 (=) geleneksel dis macunu grubunda goruldu. Bu durumun, formilasyonda bulunan silika partikillerinin
cansumervekaralti7@gmail. boyutu, miktar gibi cesitli etkenlere bagl olabilecegi dustiniilmektedir.
com Anahtar Kelimeler: Akiskan kompozit rezin, Beyazlatici dis macunu, Dis fircalama, Mikrosertlik, Yizey
purizlulugu
ABSTRACT

Objective: This in vitro study aims to investigate the effects of brushing with whitening toothpaste on
the surface properties of new-generation flowable composites with high filler content.
Materials and Methods: Three high-filler flowable composites Gaenial Injectable Flow (GC, Tokyo,
Japan), Clearfil Majesty Flow (Kuraray, Tokyo, Japan), Omnichroma Flow, One Shade (Tokuyama Dental,
Tokyo, Japan) were investigated. Ninety disc-shaped specimens (8 mm in diameter) were fabricated
Article History and polymerized (Valo Grand, Ultradent, USA). Specimens underwent finishing and polishing using
Submitted 26.02.2025 disc-based system (Sof-Lex, 3M ESPE, ABD) and a polishing kit (Sof-Lex, 3M ESPE, USA). The pressure-
. sensor-equipped and force-adjustable brushing device developed by Tagtekin & Korkut was calibrated
Revised  24.03.2025 to simulate six months of brushing. Brushing was conducted using a whitening toothpaste (R.0.C.S.
Accepted 26.03.2025 Active Calcium Whitening, DRC, Switzerland), a regular toothpaste (Sensodyne Pronamel, GSK, UK),
Published 30.04.2025 and distilled water, selected based on their Relative Dentin Abrasivity (RDA) values (EN ISO 14569-
2007). Surface roughness, microhardness, SEM analyses were performed before and after brushing.
Data were statistically analyzed using SPSS v29.
Results: Surface roughness significantly increased in all groups (p<0.001), with R.0.C.S. exhibiting a
statistically higher increase (p<0.001). Significant reduction in microhardness (p=0.041). GC Gaenial
Universal Injectable Flow demonstrated the smoothest surface, while Kuraray Clearfil Majesty Flow
exhibited highest microhardness.
Conclusion: Surface roughness increased more in the whitening toothpaste group. Although
microhardness decreased significantly in all groups (p<0.001). Surface roughness increased more in the
whitening toothpaste group. The greatest microhardness reduction occurred in the regular toothpaste
group(13.5 + 7.4%), possibly due to factors like silica particle size, content.
Keywords: Flowable composite resin, Microhardness, Surface Roughness, Tooth brushing, Whitening
toothpaste
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GIRiS

Son yillarda hastalarda beyaz dislere olan ilgi ve estetik
kayg1 arttikca dUreticiler ofis ve ev tipi beyazlatma
uriinlerine alternatif olarak tezgah ustii (OTC-Over the
Counter Products) pek cok urun piyasaya surmdstur.
Kolay erisilebilirligi sebebiyle beyazlatici dis macunlarina
olan talep de artmistir (Epple ve ark., 2019). ideal bir
dis macunu, dis sert dokusu ve restoratif materyallerin
ylizey ozelliklerinde minimum degisime sebep olmalidir
(Amaechi ve ark., 2020). Kompozit restorasyonlarin ylizey
kalitesi, restorasyonun basarisinda rol oynayan onemli
faktorlerden biridir.

Kompozitler, doldurucu olarak adlandirilan sert inorganik
partikillerin, organik rezin matris icerisinde dagilmasiyla
olusur. Kompozit rezinlerin fiziksel ve mekanik
ozellikleri blyuk olcide kullanilan doldurucularin
niteliklerine ve monomer bilesiminin yapisina bagli olarak
sekillenmektedir (Peutzfeldt ve ark., 1997). Restoratif
materyallerin plriizsiiz yluzey sergilemeleri hem dis hem
de cevre dokularin saglikli kalabilmeleri ve uygun estetik
goriiniimiin saglanmas1 acisindan onemlidir. Piiriizsiiz bir
ylizey, plak birikimini ve renklenmeyi azaltarak saglikli bir
periodonsiyumun korunmasin1 destekler, restorasyonun
estetik ozelliklerini ve kullamim omrini uzatir. Ayrica,
ylizey sertligi, cizilmeye ve asinmaya karsi direnci
artirirken, materyalin deformasyonuna direnc gostererek
klinik basarimin siirdiiriilmesine katki saglar. (Sonugelen ve
ark., 1997).

Dis  macunlan, restoratif materyaller Uzerinde
purtzluluk, mikrosertlik gibi ylizey ozelliklerini
degistirecek etkinlige sahip olabilmektedir. Goreceli
Dentin Asindinciligi (Relative Dentin Abrasion, RDA)
prosediirii, Grabenstetter ve arkadaslarinin gelistirdigi
Radyoaktif Dentin Asindinciligi yontemine dayanarak
dis macunu asindiriciigim belirlemek icin kullamlmistir
(Grabenstetter veark., 1958). Dis macunlarinin asindirnicilik
potansiyeli cogunlukla pratik, bilimsel ve etik nedenlerle
Amerikan Dis Hekimleri Birligi’nin belirledigi sekilde in
vitro olarak degerlendirilir (Gonzalez-Cabezas ve ark.,
2013). RDA degeri dis macunlarinin asindiriciliklarinin
kiyaslanabilmesini saglamaktadir. RDA degeri yiiksek
olan macunlar, disik olanlara gore daha fazla asindinc
kapasiteye sahiptir. RDA degeri 0-70 arasinda olan
macunlar dusuk, 71-100 arasinda olanlar orta, 101-150
arasinda olanlar yuksek asindirici dis macunu olarak kabul
edilirken 151-250 arasindaki RDA degeri ise zararli sinmir
olarak degerlendirilir. Bir dis macununun asindiriciliginin
fazla olmas1 agiz icerisindeki sert ve yumusak dokularda
hasara sebep olabilmektedir (Singla & Virdi, 2021).
Beyazlatici bir dis macunu, dissal lekeleri etkili bir sekilde
cikarabilmeli ve yiizey 6zelliklerini degistirmemelidir.

Leke, plak ve dis tas1 gibi birikimleri engellemek icin
piiriizsiiz parlak bir yiizey saglayarak hem restorasyonlarin
estetiginin korunmasina hem de genel agiz sagligina
katkida bulunmalidir. Yiizey piriizliliigl, restorasyonun
renk degisiminde en cok pay1 olan faktorlerden biridir.
Dental restoratif materyallerin agiz icinde kullamlabilirligi
icin ortalama ylizey purizliligi 0,2 pm’nin altinda
olmalidir. (Bollen ve ark, 1997). Bu degerin lizerindeki
ylizey purizliligli degerlerinde bakteriyel tutunmanin
gerceklesebilecegi bildirilmistir. (Heintze ve ark., 2006).
Ayni zamanda 0,3 pm ve uzerindeki puruzlulukler hastanin
dil ucuyla algilanabildiginden materyal pirlizsiizligu
hasta konforunu da arttirabilmektedir (AlAli ve ark.,
2021; Kamonkhantikul ve ark., 2014; Singh ve ark., 2021).
Piiriizsiiz bir yiizeyin varligi materyalin kusurlarini ortadan
kaldirmakla birlikte dayanimin1 da arttirmaktadir (Mallya
ve ark., 2013).

Son vyillarda akiskan kompozitler, dis hekimliginde
estetik restorasyon uygulamalarinda yaygin olarak tercih
edilen materyaller arasinda yer almaya baslamistir.
Yiksek doldurucu oranina sahip akiskan kompozitler
enjekte edilebilir kompozitler olarak da adlandinlr.
Polimerizasyon buzulmesi ve stresinin azaltilmasi
sayesinde gelismis mekanik ozellikler kazanmistir
(Shimanti ve ark., 2020). Geleneksel kompozitlere kiyasla
daha diisiik viskoziteye sahip olmalarina ragmen, yiiksek
doldurucu icerigi sayesinde fiziksel oOzellikleri Gnemli
olcude iyilestirilmistir. (Kitasako ve ark., 2016). Materyal
icerigindeki inorganik partikillerin gelisimi ile birlikte
daha yiksek asinma direncine sahip restorasyonlar elde
edilirken, materyallerin cilalanabilirligi de gelistirilmistir
(Lu ve ark., 2006).

Calismamizda, farkli RDA degerlerine sahip dis
macunlariyla fircalamamin yiksek dolduruculu akiskan
kompozit rezinlerin yuzey ozelliklerine etkilerinin
degerlendirilmesi, yiizey purizliligi ve mikrosertlik
degisimlerinin in vitro olarak incelenmesi amaclanmistir.

Farkli RDA degerlerine sahip dis macunlanyla
yapilan fircalamanin, yiiksek dolduruculu akiskan
kompozit rezinlerin yiizey purizliligi ve mikrosertlik
ozelliklerinde, kompozit rezinin doldurucu partikul tipine
ve dis macununun icerigine bagli olarak istatistiksel olarak
anlamli degisimlere neden olacag 6ngoriilmektedir.

GEREG VE YONTEMLER

Bu calisma icin on bolge restorasyonlarda kullanilma
endikasyonlar1 bulunan uc¢ farkli rezin esasli yuksek
dolduruculu akiskan kompozit ile bir beyazlatici 6zellikli,
bir geleneksel dis macunu secildi. Calismada kullanilan
kompozit materyaller Tablo 1’de, dis macunlar ise Tablo
2’de sunuldu.
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Tablo 1. Calismada kullanilan kompozit rezinlerin uretici firma bilgilerine gore icerikleri.

Kompozit Rezinler Partikiil Tipi, Oram

Doldurucu Partikiil Icerigi

Resin matriks icerigi Uretici Firma

Agirlik/Hacim

Nanohibrit
%69/45

Gaenial Universal Injectable Flow

»

Silikon dioksit (16 nm), Stronsiyum cam
(200 nm), renklendirici, fotobaslatici

UDMA, Bis-MEPP, TEGDMA GC, Tokyo, Japonya

Omnichroma Flow, One Shade

Suprananospherikal | Tek tip boyutlu supranano kiiresel (260nm

UDMA, 1.9 Nonanediol Tokuyama Dental, Tokyo,

(0.18-3.5 mm)

%70/57 Si02-Zr0) Dimethacrylate Japonya
Clearfil Majesty Flow Mikrohibrit Silanli baryum cam, silanli silika, TEGDMA, Hidrofobik Kuraray Noritake Dental,
%75/59 kamforkinon, hizlandincilar, baslaticilar, aromatik dimetakrilat Okayama Japonya

Tablo 2. Calismada kullanilan beyazlatic1 dis macunlarinin icerikleri.

Macun Resmi Uretici Firma icerik
Distile su, sorbitol, silika hidrat, gliserin, potasyum nitrat, PEG-6, sodyum
v Sensodyne Promine Gunlik Koruma Dis | laktat, Aroma, ksantin sakizi, kokamidopropil betain (CAPB), sodyum
\o Macunu (GSK, Birlesik Krallik) metil kokoil taurat, sodyum sakkarin, sodyum florid, PYM/MA kopolimer,
KALKANI . . . .
@ limonene, sodyum hidroksit, sitral, Cl 74160.

RDA: 37

R.0.C.S Aktif Kalsiyum Beyazlatici Dis
Macunu (DRC Grup, Isvicre)

RDA: 120

Distile su, silika, sorbitol, gliserin, ksilitol, sodyum lauril silfat, ksantin
sakizi, aroma, magnezyum klorid, sodyum gliserofosfat, metilparaben,
kalsiyum gliserofosfat, sodyum sakkarin, propilparaben, sodyum silikat,
linalool, limonene.

Bu in vitro calisma icin 2 mm kalinliginda, 8 mm capinda
ornekler hazirland. Isik gicu standart modda 1000 mW/
cm2 olan ve dalga boyu 385-515 nm araliginda olan LED
151k cihazi (Valo Grand, Ultradent, ABD) ucu her bir 6rnege
dik gelecek sekilde cam lamel lzerine yerlestirildi ve
akiskan kompozit rezinler dretici firmanin talimatlan
dogrultusunda 20 sn polimerize edildi. Polimerizasyon
sonrasi her bir 6rnegin bitim ve cila islemleri kalindan
inceye dogru 4 asamali disk sistemi (Sof-Lex, 3M ESPE,
ABD) ile ortalama basin¢la su sogutmasi altinda 10’ar
saniye uygulandi. Ardindan cila kiti (SofLex, 3M ESPE,
ABD) ile Uretici firma talimatina uygun sekilde cilaland:.

Hazirlanan tim ornekler artik monomerlerden arinmasi
amaciyla distile su icerisinde 37 C’de 24 saat bekletildi.

Orneklerin Gruplara Ayrilmasi

Ornek sayisinin belirlenmesinde Power Analizi kullanildi.
G*Power V. 3.1.9.6 programi kullanilarak yuzey
pliriizliliigii ve mikrosertlik icin 6rnek genisligi hesaplandi.
Piriizlulik degerleri dikkate alindiginda; %95 giiven (1-a),
%95 test glicii (1-B8), f=0,508 etki biyiklugl ile her bir
grupta 4 olmak uzere toplamda 36 ornek, (Forouzanfar
ve ark., 2023). G*Power V. 3.1.9.6 programi kullanilarak
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ornek genisligi hesaplandi. Mikrosertlik degerleri dikkate
alindiginda; %95 giiven (1-a), %95 test giicii (1-8), f=0,45
etki buylklugi ile her bir grupta 5 (81/18) olmak lzere
toplamda 45 ornek calismaya dahil edilmeli olarak
belirlendi (Faul ve ark., 2007; Salama ve ark., 2020).

Calisma icin gerekli orneklem sayis1 mikrosertlik icin
minimum 5, yiizey pirizliligl icin minimum 4 olarak
saptanmistir. Parametrik olmayan testler ve calisma
dis1 kalabilecek durumlar icin ilave orneklem alinmasi
planlandi ve n=10 olarak belirlendi.

Her kompozit grubu her macun grubuyla muamele
goreceginden, 10’ar numuneden toplam 3 grup olusturuldu.
Grup A: 30 ornek (n=10) Grup B: 30 6rnek (n=10) Grup C:
30 ornek (n=10) olmak uzere, toplamda 9 grup planland
ve 90 adet ornek hazirlanmasina karar verildi. Hazirlanan
90 ornek, her bir grupta 10 ornek olacak sekilde, dis
macunu kullanimina gore rastgele gruplara ayrildi (n=10).

Deney Gruplan

Grup 1: Distile su - Clearfil Majesty Flow

Grup 2: Distile su - GC Gaenial Universal Injectable Flow
Grup 3: Distile su - Tokuyama Omnichroma Flow, One Shade

Grup 4: Sensodyne Promine Gunluk Koruma Dis Macunu -
Clearfil Majesty Flow

Grup 5: Sensodyne Promine Ginlik Koruma Dis Macunu -
GC Gaenial Universal Injectable Flow

Grup 6: Sensodyne Promine Gunluk Koruma Dis Macunu -
Tokuyama Omnichroma Flow, One Shade

Grup 7: R.0.C.S Aktif Kalsiyum Beyazlatic1 Dis Macunu -
Clearfil Majesty Flow

Grup 8: R.0.C.S Aktif Kalsiyum Beyazlatic1 Dis Macunu - GC
Gaenial Universal Injectable Flow

Grup 9: R.0.C.S Aktif Kalsiyum Beyazlatic1 Dis Macunu -
Tokuyama Omnichroma Flow, One Shade

.......

Calismamizda vyiizey pirizliligini  olcmek  Uzere
profilometre cihazi1 (Marsurf PS10, Mahr Gmbh, Almanya)
kullanildi, PHT 350 probu ile 3 ayn bolgeden ol¢cum yapildi
ve Ra degerleri kaydedildi. Cihazin kalibrasyonu her yeni
gruptan sonra Uretici firmanin talimatlan dogrultusunda
ve cihazin bir parcasi olan kalibrasyon plakasi araciligiyla
yapildi. Kalibrasyonun ardindan profilometrenin okuyucu
ucuile ornek disk arasindaki degme aci1s190° olacak sekilde,
her ornek siras ile cihazin standart olcuim tablasi lizerine
yerlestirildi. Elmas ucun “cut off” degeri 2,5 mm olarak
ayarlandi. Olciimler drneklerin merkezinden dis yiizeyine
dogru olmak lzere yapildi. Her bir drnekten licer olciim
yapilarak, degerlerin ortalamasi alind1. Olciimler fircalama
dongtuisui oncesi ve sonrasinda kaydedildi (Sekil 1).

|
| l

Sekil 1. Yiizey piiriizluligl (Ra) dlciimlerinde kullanilan
profilometre cihazi (Marsurf PS10, Mahr Gmbh, Almanya)

Orneklerin sertlikleri mikrosertlik test cihazi (Shimadzu
Corporation, Kyoto, Japonya) kullamlarak élciildii. Olcim
yapilan yuzeyin diiz yuzey olmasina dikkat edilerek 15
saniye sure ile 200 gr kuvvet uygulanarak alanin 3 ayn
bolgesinden olclimler yapildi. Daha sonra bu 3 olcumin
ortalamasi alinarak ortalama ornek degeri elde edildi.
Olciimler fircalama dongiisii  6ncesi ve sonrasinda
kaydedildi (Sekil 2).

Sekil 2. Mikrosertlik analizlerinde kullanilan Vickers sertlik
test cihaz1 (Shimadzu Corporation, Kyoto, Japonya)

Fircalama islemi

Baslangic degerleri kaydedildikten sonra, her bir 6rnek kuvvet
ayarli basin¢ sensorlu fircalama ve cila simulatorinde firca
basligina paralel bir konuma yerlestirildi. Dis fircasi olarak
Colgate Neo 2548 orta sert dis fircasi (Unilever, Istanbul,
Tirkiye) secildi. Calismada Tagtekin & Korkut tarafindan
tasarlanan basing sensorli ve kuvvet ayarli fircalama cihazi
(Sekil 3) kullamldi (Meseli ve ark., 2025). Cihazin fircalama
sirasinda macun ve su cikisint emecek ve gollenme yapmayacak
sekilde su cikisi saglayan bir gideri bulunmaktadir. Manuel
fircalama simiile edilirken, firca basligina yatay hareket
yaptinlarak agiz ortamrm taklit edilmeye calisildi. Fircalama
simulasyon makinesine yerlestirilen ornekler istenen basing
araliginda sabit olarak fircalanabilmektedir.

Sekil 3. Calismada kullanilan Tagtekin & Korkut tarafindan
tasarlanan basinc sensorli ve kuvvet ayarli fircalama cihaz
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Calismamizda beyazlatici macun olarak RDA degeri 120
olan R.0.C.S. Aktif Kalsiyum Beyazlatici Dis Macunu,
pozitif kontrol grubu olarak RDA degeri 37 olan Sensodyne
Promine Gunlik Koruma Dis Macunu ve negatif kontrol
grubu olarak da distile su ile fircalama yapildi. Ornekler
ISO standartlarinda 1’e 2 oraninda hazirlanmis (EN 1SO
14569 - 2007 standart) dis macunu/su karisimi olan
haznenin icerisinde 5000 ileri-geri hareket ile fircalandi.
5000 dongii, saglikli bir insanin giinde 2 kez fircalama
sikigina dayanarak yaklasik 6 aylik bir siirece denk
gelmektedir. (Monteiro ve Spohr, 2015; Suzuki ve ark.,
2009). Solusyon her 10000 fircalama donglistintin ardindan
yenilendi (Kamonkhantikul ve ark., 2014; Suzuki ve ark.,
2012)

istatistiksel Analiz

Arastirma verilerinin analizinde IBM SPSS v29 programi
kullanildi. Tamimlayic1 veriler, normal dagilima uyma
durumlarina gore ortalama + Standart Sapma (SS) veya
ortanca (1. - 3. ceyreklik) seklinde sunuldu. Mikrosertlik
ve pirizlilik degerleri ile bu degerlerin degisim
yuzdelerinin gruplar aras1 karsilastirmalarinda, normal
dagilima uygunluk durumuna gore Kruskal-Wallis Testi
veya Tek Yonli ANOVA testi uygulandi. Kompozit tirl
ve kullanilan macunun birlikte degerlendirilmesi icin iki
yonli ANOVA kullanildi; kompozit tiirl ve macun arasinda
etkilesim tespit edilmesi lizerine, her kompozit-macun
ikilisini ayr1 ayr degerlendirmek ve en ideal ikiliyi bulmak
amaciyla her bir kompozit-macun ikilisi ayr1 olarak
gruplandinilarak Tek Yonli ANOVA ile incelendi. Analiz
siirecinde varyans homojenligi (Levene’s Test) sonuclarina
gore post-hoc yontemi belirlendi; homojenligin saglandig
durumlarda Tukey, homojenligin ihlal edildigi hallerde ise
Tamhane’s T2 testi kullanildi. Tum analizlerde tip 1 hata
pay1 %5 kabul edildi.

BULGULAR

Uygulanan miidahale tiiriine bagh olarak pirizliilik ve
mikrosertlik degerlerinin baslangic, bitis ve bu degerler
arasindaki degisim yiizdeleri (artis/azalis) Tablo 3’te
detayli sekilde sunuldu. Midahale oncesinde macunsuz
grupta purizlilik degeri ortalama + 0,074 + 0,036,
Sensodyne grubunda 0,078 + 0,041 ve R.O.C.S. grubunda
0,076 + 0,039 olarak olcildi; gruplar arasindaki fark
istatistiksel olarak anlamli diizeyde bulunmadi (Tek Yonlu
ANOVA Testi, p=0,925). Midahale sonrasinda puruzlilik
degeri macunsuz fircalama grubunda 0,087 + 0,044,
Sensodyne grubunda 0,094 + 0,044 ve R.O.C.S. grubunda
0,107 £ 0,037 olarak tespit edildi; bu asamada da gruplar
arasindaki fark istatistiksel olarak anlamli bulunmadi (Tek
Yonli ANOVA Testi, p=0,179). Buna karsin puruzlilikteki
artis yiizdeleri incelendiginde, Macunsuz grup icin 18.2
+ 15.3, Sensodyne icin 23,7 + 17,2 ve R.0.C.S. i¢in 55,2
+ 35,8 olarak hesaplandi; buradaki fark istatistiksel
acidan anlamli dizeyde bulundu. (Tek Yonli ANOVA Testi,

p<0,001). ikili karsilastirmalarda s6z konusu farkliigin
R.0.C.S. grubundan kaynaklandig1 goriildii.

Tablo 3. Uygulanan Macun Tipine Gore Puruzlulik ve
Mikrosertlik Degerlerinin Dagilimi.

Piiriizliiliik
Once Sonra Artma )
Ortalama Ortalama Yiizdesi degeri*
+ SS + SS Ortalama * SS
+
Macunsuz 8;8?2 . 0,087 + 0,044 18,2 + 15,3 | 0001
Sensodyne | 0,078 + <0,001
0,041 0,094 + 0,044 | 23,7 + 17,22
R.0.C.S. 0,076 = <0,001
0,039 0,107 + 0,037 |55,2 + 35,8
p degeri** | 0,925 0,179 <0,001
Mikrosertlik
Once Sonra A%alma' P
Ortalama Ortalama + SS Yiizdesi degeri*
+SS Ortalama + SS
Macunsuz |56,7 12,6 |51,1 11,3 |9,8 + 6,0° <0,001
Sensodyne | 59,2 £ 15,9 |50,7 + 12,2 13,5+ 7,4° <0,001
R.O.C.S. 57,8 + 15,8 | 51,4 + 12,1 10,1 + 5,4° <0,001
p degeri** | 0,810 0,972 0,041

SS: Standart Sapma.

*Bagimli Gruplarda T Testi, baslangic ve bitis degerleri icin

**Tek Yonlu ANOVA Testi, gruplar arasr ikili karsilastirmalarda arasinda
anlamli fark olmayan gruplar ayni iissel harf (*®<9) ile gosterildi.

Mikrosertlik baslangic degerleri incelendiginde, macunsuz
fircalama grubunda ortalama + SS 56,7 + 12,6, Sensodyne
grubunda 59,2 + 15,9 ve R.0.C.S. grubunda 57,8 + 15,8
olarak olculdu; gruplar arasindaki fark istatistiksel
olarak anlamli bulunmadi (Tek Yonlu ANOVA Testi,
p=0,810). Miidahale sonrasinda ise macunsuz fircalama
grubunda 51,1 = 11,3, Sensodyne grubunda 50,7 =+
12,2 ve R.0.C.S. grubunda 51,4 + 12,1 degerleri elde
edildi; gruplar arasinda yine istatistiksel olarak anlamli
duzeyde bir farkliik saptanmadi (Tek Yonli ANOVA Testi,
p=0,972). Mikrosertlikteki azalis yiizdeleri incelendiginde,
macunsuz fircalama grubu icin 9,8 + 6,0, Sensodyne icin
13,5 + 7,4 ve R.0.C.S. icin 10,1 + 5,4 hesaplanmis olup
bu fark istatistiksel olarak anlamli bulundu (Tek Yonlu
ANOVA Testi, p=0,041). ikili karsilastirmalar sonucunda bu
farkliigin Sensoyne grubundan kaynaklandigi belirlendi.

Elde edilen bulgulara gore, fircalama prosediri
sonrasinda en yiiksek piiriizlilik degeri Kuraray Clearfil
Majesty Flow kompozitinde (K4: 0,149 + 0,024), en dusuk
purizlilik degeri ise GC Gaenial Universal Injectable
Flow kompozitinde (G1: 0,047 + 0,011) olculdu.

Mikrosertlik oOlcumleri sonucunda, fircalama proseduru
sonrasi en yiiksek sertlik degeri Kuraray Clearfil Majesty
Flow kompozitinde (K4: 65,4 + 3,9), en diisiik sertlik degeri
ise Tokuyama Omnichroma Flow, One Shade kompozitinde
(T4: 36,8 + 0,8) kaydedildi.
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Tablo 4. Macun Kompozit Etkilesimine Gore Puruzlilik ve
Mikrosertlik Degerlerinin Dagilimi.

Piiriizliiliik
Once Sonra GOUTE
Yiizdesi
Ortalama Ortalama
Ortalama
+ SS + SS
+ SS
T1 ,10,078 + ,
0,0710,013* | ’0 0.’ 9,7£9,6 0,003
T2 0,061 + . .
0,007%5 0,085 + 0,0072 | 41,2 + 17,3 <0,001
T4 0,048 + . .
0,006 0,086 + 0,0122| 81,4 + 21,6 <0,001
G1 0,039 + 0,009° | 0,047 + 0,011¢<| 21,7 + 20,0>°> | 0,006
G2 0,044 + 0,010°| 9090 15,6 £9,2¢ | <0,001
0,010
G4 0,053 + . )
0,021 0,085 + 0,026 | 67,1 + 32,0 <0,001
K1 0,112 + 0,030¢ | 0,137 + 0,036¢ | 23,3 + 11,7>°> | <0,001
K2 0,129 + 0,028 | 0,147 + 0,026¢ | 14,3 + 7,4 | <0,001
K4 0,127 + 0,015 /0,149 + 0,024¢| 17,1 + 10,3>°> |<0,001
p . . |<0,001 <0,001 <0,001
degeri
Mikrosertlik
Once Sonra ¢.zu::;2:i p
Ortalama Ortalama degeri*
Ortalama
+ SS + SS
+ SS
T1 43,5+3.5 |38,3+2,6° |11,6+4,72>c |<0,001
T2 43,6 + 4,8° 36,9 + 2,02 14,6 + 8,93>¢ | 0,001
T4 40,2 + 0,92 36,8 + 0,8 8,4 + 2, 4°¢ <0,001
G1 54,2 + 2,5 49,9 +1,6° 7,7 £ 5,94 0,003
G2 54,3 + 1,0° 50,1 + 1,1° 7,8 + 2,5 <0,001
G4 55,6 +1,7° |52,0+1,7° |6,4+3,4 <0,001
K1 72,4 + 4,3 64,9 + 2,6° 10,0 + 7,0P¢ 0,002
K2 79,6 + 5,54 65,1 £ 5,8° 18,2 + 5,32 <0,001
K4 77,6 + 4,29 65,4 + 3,9¢ 15,5 + 4,92b <0,001
P <0,001 <0,001 <0,001
degeri**

T: Tokuyama Omnichroma Flow, One Shade, G: GC Gaenial Universal
Injectable Flow, K: Kuraray Clearfil Majesty Flow, 1: Macunsuz, 2:
Sensodyne Promine Giinliik Koruma Dis Macunu, 4: R.O.C.S. Aktif
Kalsiyum Beyazlatic1 Dis Macunu, SS: Standart Sapma.

*Bagimli Gruplarda T Testi, baslangic ve bitis degerleri icin

**Tek Yonlu ANOVA Testi, gruplar arasi ikili karsilastirmalarda arasinda
anlamli fark olmayan gruplar ayn ussel harf (*><9) ile gosterildi.

Uygulanan miudahalenin tiri ve kompozit tirl
kombinasyonuna gore karsilastirildiginda piriizlilik
artma yuzdesinin en cok Tokuyama-R.0.C.S., en az
Tokuyama-Macunsuz grubunda oldugu; mikrosertlik
azalma yiuzdesinin ise en cok Kuraray-Sensodyne, en az
GC-R.0.C.S. grubunda oldugu goriildii.

Fircalanan ve fircalama yapilmayan kompozit orneklerin
SEM analizleri, x1000 buyitmede EVO MA10 (Carl Zeiss,
Almanya) cihazi kullanilarak gerceklestirilmistir. Her
bir gruptan rastgele secilen orneklerin incelenmesi
sonucunda, kompozit rezin yuzeylerinde catlak, kirk ya
da inorganik partikullerin kopmasina iliskin herhangi bir
bulguya rastlanmamistir (Sekil 4).

Baslangig R.O.CS.

Distile su (Macunsuz)

Sensodyne

Sekil 4. SEM goriintuleri x1000 buyutme. G: Gaenial
Universal Injectable Flow T: Omnichroma Flow, One Shade
K: Clearfil Majesty Flow

TARTISMA

Restoratif materyallerin klinik basarisinda bircok faktor rol
oynamakla birlikte yiizey pirizlilugliniin, materyallerin
dayanmklilik ve uzun donem kullanimlarim dogrudan
ve dolayli olarak etkiledigi bildirilmektedir (Arisu ve
ark., 2008). Restoratif materyallerin klinik basarisinda,
mekanik ozelliklerinin yan sira estetik ozelliklerinin de
etkili oldugu goriilmektedir. Dis fircalama isleminin de
ylizey pirizliligini artiran onemli bir faktor oldugu
ortaya koyulmustur (Tanoue ve ark., 2000). Restoratif
materyallerin onemli bir fiziksel ozelligi olan yiizey
purizliligu materyallerin direkt olarak parlaklik, renk,
sertlik gibi ylizey ozelliklerini etkilemektedir (Cilli ve
ark., 2009).

Calismamizin  bulgulan, farkli RDA degerlerine sahip
dis macunlanyla vyapilan fircalamanin, nanohibrit,
nanospherical ve mikrohibrit doldurucu partikuller iceren
yuksek dolduruculu akiskan kompozit rezinlerin, yizey
ozellikleri lizerinde farklilk yarattigim gosterdi ve bu
dogrultuda one suriilen hipotezimiz kabul edildi.

Literatlirde restoratif materyallerin ylizey o6zelliklerindeki
degisimin incelendigi birbirinden farkli calismalar
bulunmakla birlikte, dis macunu ve fircalamanin akiskan
kompozitler Uzerindeki etkisini gosteren sinirli sayida
calisma bulunmaktadir.

Calismalarda yiizey piriizluligint degerlendirmek icin en
stk kullamlan yéntemlerden biri profilometrelerdir. Olciim
sirasinda numunelere zarar verilmemesi profilometre
cihazlarinin en onemli tercih sebeplerinden biridir
(Hepdeniz ve ark., 2019; Singla & Virdi, 2021).

Yapilan baz1 calismalarda gorulen ortak sonuclara
gore; dis fircalama sonrasi rezin matristeki asinmanin,
doldurucu partikiillerin ylizeyden cikintii kalmasina
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ve sonrasinda bu partikillerin koparak ylizeyde bosluk
olusumuna neden olarak yiizey pirizlilugini artirdig
bildirilmistir. Kiicuk partikul boyutlu materyallerin daha
plriizsiiz ylzey sagladigi; partikiil boyutu biiyiidiikce
ylizey purizliluginin arttigr belirtilmistir (Antonson ve
ark., 2011; Malayasi ve ark., 2015; Ryba ve ark., 2002;
Salgado ve ark., 2013; Takahashi ve ark., 2013;). Bizim
calismamizda da bu bilgilerle uyumlu olarak, mikrohibrit
dolduruculu Clearfil Majesty Flow’un calismadaki en
plriizli materyal oldugu goriildd.

Tum kompozit gruplarinda fircalama sonrasi ylzey
purizluligt istatistiksel olarak anlamli sekilde artis
gostermistir. Kuraray Clearfil Majesty Flow en piriizlu
ancak en sert materyal, Tokuyama ise sertligi en
az materyal olarak belirlenmistir. Clearfil Majesty
Flow, Gaenial Injectable Flow ve Omnichroma Flow’a
kiyasla daha fazla puruzluluk artist gostermis olup, bu
artisin  mikrofil doldurucu icerigine bagli olabilecegi
ongorulmektedir.

GC Gaenial Universal Injectable Flow en stabil materyal
olarak one cikmistir. Baslangic ve fircalama sonrasi en
distik ylzey pirizliligine sahip olup, bu durumun
baryum cam doldurucu ve silan kaplama teknolojisiyle
iliskili olabilecegi duslinilmektedir.

Jones ve arkadaslarimin yaptigi calismada ylizey
purizluligiindeki0,3 pm’likartisindilucuyla algilanabildigi
tespit edilmistir (Jones ve ark., 2004). Calismamizda, 6
aylik fircalamanin sonunda kullandigirmz materyallerin
hicbirinde 0,3 pm’yi asan piirizliilikk degisimi gozlenmedi
Dolayisiyla bu calismanin sinirlart dahilinde 6 aylik
fircalama takibi sonrasinda calismada kullanilan kompozit
rezinler ile yapilan restorasyonu hastanin konforlu bir
sekilde kullanmaya devam edebilecegi disiiniilmektedir.

Atali ve arkadaslan tarafindan gerceklestirilen calismada
ise kompozit rezinlerin fircalanmasi sonucu hibrit ve nanofil
kompozit gruplarinda anlamli diizeyde ylizey piirizlilugi
artis1 gorulirken, nanohibrit ve mikrohibrit yapidaki
kompozit gruplarinin fircalamadan daha az etkilendigi
tespit edilmistir (Atali ve ark., 2015). Bu calismadan
farkli olarak, kullanilan kompozit tirlerinin ve fircalama
stresinin farkli olmasi1 sebebiyle bizim calismamizda
kullandigimiz akiskan kompozitlerin tiimi fircalamaya
bagli olarak anlamli sekilde yiizey piiriizliiligiinde artis
gosterdi.

Beyazlatic1 dis macunlar, iceriklerine bagli olarak
farkli seviyelerde beyazlatma etkinligi gostermektedir.
Restoratif materyaller uzerinde de materyalin tirine
bagli olarak piirizliilik, renk, mikrosertlik gibi yiizey
ozelliklerini degistirecek etkinligine sahip olabilmektedir
(Dos Santos ve ark. 2019). Calismamizda da bu ozellikleri
dogrultusunda dis macunlar1 RDA degerlerine gore secildi
ve etkinliklerinde farkliliklar gozlendi.

Bolay ve arkadaslarimn calismasinda, farkli dis
macunlanyla fircalamanin ylizey pirizliligini anlamli
derecede artirdig1 ve sertligi disuirdiigii belirlenmistir
(Bolay ve ark., 2012). Benzer sekilde calismamizda da tim
gruplarda yiizey sertliginde istatistiksel olarak anlamli
bir azalma gozlendi. En belirgin sertlik kaybi, %13,5 +

7,4 oranyla Sensodyne grubunda goruldi. Bu durumun,
formilasyonda kullanilan silika partikullerinin boyutu
ve miktar, ylzey aktif maddelerin konsantrasyonu,
macunun pH diizeyi gibi cesitli etkenlere bagl olabilecegi
dusunilmektedir (Enax ve ark., 2021).

Calismamizda kompozit rezin materyallere iliskin elde
edilen veriler, Tokuyama Omnichroma Flow kompozitinin
fircalama sonras1 yiizey sertliginde anlamli bir azalma
gosterdigini, buna karsilik Kuraray Clearfil Majesty Flow’un
bu etkiye kars1 daha dayanikli oldugunu gostermektedir.
Kompozit rezinler icin ideal yiizey sertliginin 50 ve
lzeri olmas1 gerektigi bildirilmistir (Sharkey ve ark.,
2001); bu baglamda, calismamizda Clearfil Majesty
Flow ve Geanial Injectable Flow’un fircalama oncesi ve
sonrasi Olclimlerinde bu simirin lizerinde kaldigi, ancak
Omnichroma Flow’un tiim gruplarda bu degerin altinda
seyrettigi saptandi. Bu durumun, materyalin yalmzca
UDMA icermesi ve Bis-EMA icermemesine bagli olabilecegi
dusunulmektedir (Malkondu ve ark., 2011).

SONUC

Calismamizda  kullanilan  dis  macunlarinin ~ RDA
degerlerindeki farkliiklarin akiskan kompozitlerin ylizey
ozelliklerinde anlamli degisimlere yol actigi saptandi.
Tim gruplarda piiriizliilik, baslangic degerlerine kiyasla
istatistiksel olarak anlamli bicimde artt1 (p<0,001) ve
ozellikle RDA degeri yilksek beyazlatic1 dis macununda bu
artis orani diger gruplara gore daha yiiksek bulundu. Ayrica,
tum gruplarda mikrosertlikte anlamli bir azalma (p<0,001)
gozlenmis olup, en belirgin azalma Sensodyne Promine
Gunluk Koruma Dis Macunu grubunda gerceklesmistir.

Bu in vitro calismada, farkli RDA degerlerine sahip dis
macunlan ile fircalamanin yliksek dolduruculu akiskan
kompozit rezinlerin yiizey plrizliligli ve mikrosertligi
lzerinde istatistiksel acidan anlamli degisikliklere yol
actigr gosterildi. Elde edilen veriler, kompozitlerin
doldurucu partikul ozellikleri ve rezin matris yapisinin
restorasyonun yiizey ozelliklerinde belirleyici oldugunu
gostermektedir. Dis macunlarinin asindinici ve kimyasal
bilesenleri ylizey purizliligl, sertligi ve mekanik
dayamim {izerinde dogrudan etkili olabilmektedir. Bu in
vitro calisma, restoratif materyal secimi ve dis macunu
onerisi planlamasinda hekimlere yol gosterici bilgiler
sunmasi acisindan degerli olmakla birlikte yalmzca
rehber niteligi tasimaktadir. ileride gerceklestirilecek,
gercek agiz ortamim taklit eden ve daha uzun siireli in
vivo arastirmalarla desteklenmesi, bulgularin klinik
gecerliligini daha giivenilir sekilde ortaya koyacaktir.

Cikar Catismasi

Bu calisma ile ilgili olarak yazarlarin cikar catismasi
potansiyeli olabilecek bilimsel ve tibbi komite iiyeligi veya
uyeleri ile iliskisi, damsmanlik, bilirkisilik, herhangi bir
firmada calisma durumu, hissedarlik ve benzer durumlan
bulunmamaktadir.

European Journal of Research in Dentistry 2025; 9(1): 40-48

46



Effect of Whitening Toothpastes on Flowable Composites

Yazar Katkilar

Arastirma fikri: CMK, GBG Calismanin tasarimi: CMK, GBG,
DT Calisma icin veri toplanmasi: CMK, EA, Calisma icin
verilerin yorumlanmasi: CMK, GBG, EA Makale yazimi:
CMK, GBG, EA Gozden gecirme: CMK, GBG, EA

Acknowledgements: We would like to thank Marmara University
for providing access to academic databases.

Funding: The author(s) received no financial support for the
research.

Conflicts of interest: The authors declare that they have no
conflict of interest.

Peer-review: Externally peer-reviewed.

Author Contributions: (Initials only)

Research idea: CMK, GBG

Design of the study: CMK, GBG, DT

Acquisition of data for the study: CMK, EA

Analysis of data for the study: CMK, GBG, EA

Interpretation of data for the study: CMK, GBG, EA

Drafting the manuscript: CMK, GBG, EA

Revising it critically for important intellectual content: CMK,
GBG, DT

Final approval of the version to be published: CMK, GBG, EA, DT

KAYNAKLAR

1. AlAli M, Silikas N, Satterthwaite J. The effects of
toothbrush wear on the surface roughness and gloss of
resin composites with various types of matrices. Dent J
(Basel). 2021;9(1):8.

2. Amaechi BT, AbdulAzees PA, Okoye LO, Meyer F, Enax
J. Comparison of hydroxyapatite and fluoride oral care
gels for remineralization of initial caries: a pH-cycling
study. BDJ Open. 2020;6:9.

3. Antonson SA, Yazici AR, Kilinc E, Antonson DE, Hardigan
PC. Comparison of different finishing/polishing systems
on surface roughness and gloss of resin composites. J
Dent. 2011;39 Suppl 1:€9-e17.

4. Arisu HD, Uctasli MB, Eliglizeloglu E, Ozcan S, Omirlu
H. The effect of occlusal loading on the microleakage
of class V restorations. Oper Dent. 2008;33(2):135-141.

5. Atali P, Oksiiz M, Topbasi F. Fircalamanin ve beyazlaticili
dis macunlarinin kompozitlerin ylizey ozelliklerine
etkisi. Ataturk Univ Dis Hek Fak Derg. 2015;24(1):22-32.

6. Bolay S, Cakir FY, Gurgan S. Effects of toothbrushing
with fluoride abrasive and whitening dentifrices on
both unbleached and bleached human enamel surface
in terms of roughness and hardness: an in vitro study. J
Contemp Dent Pract. 2012;13(5):584-589.

7. Bollen CM, Lambrechts P, Quirynen M. Comparison of
surface roughness of oral hard materials to the threshold
surface roughness for bacterial plaque retention: a
review of the literature. Dent Mater. 1997;13(4):258-
269.

8. Cilli R, de Mattos MC, Honorio HM, Rios D, de Araujo PA,
Prakki A. The role of surface sealants in the roughness
of composites after a simulated toothbrushing test. J
Dent. 2009;37(12):970-977.

9. Dos Santos JH, Silva NL, Gomes MG, Paschoal MA, Gomes
IA. Whitening toothpastes effect on nanoparticle resin

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

composite roughness after a brushing challenge: an in
vitro study. J Clin Exp Dent. 2019;11(4):e334-e339.
Enax J, Meyer F, Schulze Zur Wiesche E, Fuhrmann IC,
Fabritius HO. Toothpaste abrasion and abrasive particle
content: correlating high-resolution profilometric
analysis with relative dentin abrasivity (RDA). Dent J
(Basel). 2023;11(3):79.

Epple M, Meyer F, Enax J. A critical review of modern
concepts for teeth whitening. Dent J (Basel).
2019;7(3):79.

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3:
A flexible statistical power analysis program for the
social, behavioral, and biomedical sciences. Behav Res
Methods. 2007;39(2):175-191.

Gonzalez-Cabezas C, Hara AT, Hefferren J, Lippert F.
Abrasivity testing of dentifrices - challenges and current
state of the art. Monogr Oral Sci. 2013;23:100-107.
Grabenstetter RJ, Broge RW, Jackson FL, Radike AW.
The measurement of the abrasion of human teeth by
dentifrice abrasives: a test utilizing radioactive teeth. J
Dent Res. 1958;37(6):1060-1068.

Heintze SD, Forjanic M, Ohmiti K, Rousson V. Surface
deterioration of dental materials after simulated
toothbrushing in relation to brushing time and load.
Dent Mater. 2010;26(4):306-319.

Heintze SD, Forjanic M, Rousson V. Surface roughness
and gloss of dental materials as a function of force and
polishing time in vitro. Dent Mater. 2006;22(2):146-165.
Hepdeniz OK, Kelten OS, Giirdal O. Cam iyonomer
icerikli dort farkli restoratif materyalin ylzey
purizliliklerinin degerlendirilmesi. Sdi Saglik Bilimleri
Dergisi. 2019;10(1):13-17.

Jones CS, Billington RW, Pearson GJ. The in vivo
perception of roughness of restorations. Br Dent J.
2004;196(1):42-31.

Kamonkhantikul K, Arksornnukit M, Takahashi H,
Kanehira M, Finger WJ. Polishing and toothbrushing
alters the surface roughness and gloss of composite
resins. Dent Mater J. 2014;33(5):599-606.

Kitasako Y, Sadr A, Burrow MF, Tagami J. Thirty-six
month clinical evaluation of a highly filled flowable
composite for direct posterior restorations. Aust Dent J.
2016;61(3):366-373.

Komandla DR, Acharya SR, Pentapati KC. Comparative
evaluation of surface roughness of resin-modified
glass ionomer and glass hybrid restorative materials
simulated by tooth brushing: An in-vitro study. Pesq Bras
Odontoped Clin Integr. 2021;21.

Lu H, Lee YK, Oguri M, Powers JM. Properties of a dental
resin composite with a spherical inorganic filler. Oper
Dent. 2006;31(6):734-740.

Malavasi CV, Macedo EM, Souza KC, Rego GF, Schneider
LF, Cavalcante LM. Surface texture and optical properties
of self-adhering composite materials after toothbrush
abrasion. J Contemp Dent Pract. 2015;16(10):775-782.
Malkondu O, Yurdagiiven H, Say EC, Kazazoglu E, Soyman
M. Effect of bleaching on microhardness of esthetic
restorative materials. Oper Dent. 2011;36(2):177-186.
Mallya PL, Acharya S, Ballal V, Ginjupalli K, Kundabala
M, Thomas M. Profilometric study to compare the
effectiveness of various finishing and polishing

European Journal of Research in Dentistry 2025; 9(1): 40-48

47



Effect of Whitening Toothpastes on Flowable Composites

26.

27.

28.

29.

30.

31.

32.

33.

techniques on different restorative glass ionomer
cements. J Interdiscip Dent. 2013;3(2):86.

Meseli S, Alkan E, Korkut B, Kanar O, Tagtekin D.
Abrasiveness and bleaching level of toothpastes on
composite resins: a quantitative analysis using a novel
brushing simulator. Appl Sci. 2025;15(5):2314.

Monteiro B, Spohr AM. Surface roughness of composite
resins after simulated toothbrushing with different
dentifrices. J Int Oral Health. 2015;7(7):1-5.

Peutzfeldt A. Resin composites in dentistry: the
monomer systems. Eur J Oral Sci. 1997;105(2):97-116.
Ryba TM, Dunn WJ, Murchison DF. Surface roughness of
various packable composites. Oper Dent. 2002;27(3):243-
247.

Salama F, Abdelmegid F, Alhomaidhi L, Alswayyed S,
Alfarraj S. Effect of whitening toothpastes and brushing
on microhardness of esthetic restorative materials. J
Clin Pediatr Dent. 2020;44(5):296-301.

Salgado VE, Cavalcante LM, Silikas N, Schneider LF. The
influence of nanoscale inorganic content over optical
and surface properties of model composites. J Dent.
2013;41 Suppl 5:e45-e53.

Sharkey S, Ray N, Burke F, Ziada H, Hannigan A. Surface
hardness of light-activated resin composites cured by
two different visible-light sources: an in vitro study.
Quintessence Int. 2001 May;32(5):401-5.

Shimatani Y, Tsujimoto A, Barkmeier WW, Fischer
NG, Nagura Y, Takamizawa T, Latta MA, Miyazaki M.
Simulated cuspal deflection and flexural properties of

34.

35.

36.

37.

38.

39.

40.

Singh N, MeenaKumari C, Bansal A, Pal S, Alroomy R,
VinuthaKumari V. Comparative evaluation of effect of
toothbrush-dentifrice abrasion on surface roughness of
resin composites with different filler loading: An in vitro
study. J Conserv Dent. 2021;24(1):36.

Singla MG, Virdi |. Abrasive action of different herbal
toothpastes: A profilometric analysis. J Dent Res Rev.
2021;8(4):312.

Sonugelen M, Artunc C, Glingor MA. Farkli yontemlerle
polimerize edilen estetik restoratif materyallerde asinma
ve sertligin incelenmesi. 4. Uluslararasi Dishekimligi
Kongresi (TDB); 24-28 Haziran 1997; istanbul, Tiirkiye.
Suzuki T, Kyoizumi H, Araki Y, Finger WJ, Kanehira M.
Toothbrush abrasion of resin composites with different
filler concepts. World J Dent. 2012;3(2):184-193.
Suzuki T, Kyoizumi H, Finger WJ, Kanehira M, Endo
T, Utterodt A, Hisamitsu H, Komatsu M. Resistance of
nanofill and nanohybrid resin composites to toothbrush
abrasion with calcium carbonate slurry. Dent Mater J.
2009;28(6):708-716.

Takahashi R, Jin J, Nikaido T, Tagami J, Hickel R,
Kunzelmann KH. Surface characterization of current
composites after toothbrush abrasion. Dent Mater J.
2013;32(1):75-82.

Tanoue N, Matsumura H, Atsuta M. Wear and surface
roughness of current prosthetic composites after

bulk-fill and conventional flowable resin composites. toothbrush/dentifrice abrasion. J Prosthet Dent.
Oper Dent. 2020;45(5):537-546. 2000;84(1):93-97.
European Journal of Research in Dentistry 2025; 9(1): 40-48 48



ERD ||| European Journal of
ResearchinDentistry

ORIGINAL ARTICLE / ARASTIRMA MAKALESI

Influence of Surface Preparation Methods on Fracture Behavior
of Nanohybrid and Monochromatic Composite Resins: A
Stereomicroscopic Analysis

Yuzey Hazirlik Yontemlerinin Nanohibrit ve Monokromatik Kompozit Rezinlerin Kirilma
Davranisi Uzerindeki Etkisi: Bir Stereomikroskopik Analiz

Seda Nur Yildiz' ', Cafer Turkmen'

" Department of Restorative Dentistry, Faculty of Dentistry, Marmara University, Istanbul, Tirkiye.

ABSTRACT

Objectives: This study investigates the effect of different surface preparation methods on the fracture

behavior of nanohybrid and monochromatic composite resins.

Materials and Methods: Sixty extracted anterior teeth were embedded in acrylic and divided into

two groups to be restored with monochromatic composite resin (Omnichroma, Tokuyama, Japan) and

nanohybrid composite resin (Essentia, GC, Japan). Each group was subdivided based on roughening
method: acid-etched control, thick/medium-grit disc and Er,Cr: YSGG laser. All teeth were restored
using universal adhesive system, subjected to 5000 thermal cycles, and stored in distilled water
at 37°C for 24h. Shear bond strength were measured using a universal testing machine (Shimadzu

Corp., Kyoto, Japan), modes of failure were evaluated using a stereomicroscope (Leica-M27.5, Leica
Corresponding Author Microsystems, Germany). The data were analyzed using IBM SPSS V23. Yates Correction and Monte
Seda Nur Yildiz (=) Carlo Corrected Fisher’s Exact Test were used to examine the relationship between composites,
sedayildiz2601@gmail.com surface preparation techniques and fracture types. The significance level was set at p<0.05.
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common. There was no statistically significant difference between composites, fracture types (p=1) or
between surface preparation techniques and fracture types (p=0.235).

Conclusion: Surface preparation methods such as acid etching and mechanical roughening resulted
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application.
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Fracture Behavior of Composite Resins

0z

Amac: Bu calisma, farkli yiizey hazirlik yontemlerinin nanohibrit ve monokromatik kompozit rezinlerin kirilma davranisi uzerindeki
etkisini arastirmay1 amaclamaktadir.

Gerec ve Yontemler: Altmis adet ¢cekilmis anterior dis, akrilige gomiiliip, monokromatik (Omnichroma, Tokuyama, Japonya) ve nanohibrit
kompozit rezin (Essentia, GC, Japonya) ile restore edilmek uzere iki gruba ayrilmistir. Tum gruplar, yiizey purizlendirme yontemi olarak
asitle puruzlendirme, kalin/orta grenli disk ve Er,Cr: YSGG lazer kullanilarak alt gruplara ayrilmistir. Tum disler, Universal bir adeziv
sistemle restore edilip, 5000 termal dongiiye tabi tutulmus ve 37°C’de distile suda 24 saat bekletilmistir. Makaslama baglanma dayanimi,
bir universal test cihazi (Shimadzu Corp., Kyoto, Japonya) kullanilarak olculmus ve kirilma tipleri stereomikroskop (Leica M27.5, Leica
Microsystems, Almanya) ile degerlendirilmistir. Veriler IBM SPSS V23 ile analiz edilmistir. Kompozit tipleri, ylizey hazirlik teknikleri ve
kinlma tiirleri arasindaki iliskiyi incelemek icin Yates Diizeltmesi ve Monte Carlo Diizeltmeli Fisher’in Kesin testi kullanilmistir. Onem
diizeyi p<0.05 olarak belirlenmistir.

Bulgular: Ylzey piiriizlendirmesinin baglanma dayanimim arttirdigi goriilmiistiir. Cogu grupta adeziv kirilmalar baskinken, Er,Cr: YSGG
lazerle orneklerde karisik kinlmalar daha yaygin bulunmustur. Kompozit tipleri ile kirlma turleri arasinda (p=1) ve yizey hazirlik
teknikleri ile kirilma turleri arasinda (p=0.235) anlamli bir iliski bulunmamuistir.

Sonuc: Asit ile purizlendirme ve mekanik purizlendirme gibi yiizey hazirlik yontemleri, daha yiiksek adeziv basarisizlik oranlarina yol
acarken, lazer ile puriizlendirme daha fazla karisik kirllmaya neden olmustur. Lazer ile piriizlendirme, minimal invaziv bir teknik olup ve

umut verici sonuclar sunmaktadir, ancak klinik uygulamasini optimize etmek icin daha fazla arastirma gerekmektedir.
Anahtar Kelimeler: Monokromatik kompozit rezin, nanohibrit kompozit rezin, kirlma tipi, ytuizey hazirlik yontemleri, dis minesi.

INTRODUCTION

Restorative dentistry aims to preserve tooth structure,
restore function and esthetics, prevent bacterial leakage,
and enhance the patient’s overall well-being through
conservative approaches. These goals align with the
philosophy of minimally invasive dentistry (MID), which
emphasizes preserving healthy dental structures while
achieving optimal clinical outcomes. MID has evolved
with advancements in adhesive technologies and dental
materials, enabling conservative treatment options such
as direct resin composite restorations. These approaches
are not only less invasive but also yield more esthetic and
natural results, shifting the focus from Black’s philosophy
of “extension for prevention” to “prevention of extension
(Turkun, 2023).”

Among minimally invasive restorative materials,
composite resins are the most commonly preferred due
to their versatility and clinical success (Ricketts & Pitts,
2009). The success of composite resin restorations largely
depends on the bond quality formed between dental
hard tissues and the restorative material, which plays
a crucial role in ensuring long-term durability (Milia et
al., 2012). Achieving a strong bond between enamel and
the restorative material is closely tied to the surface
preparation method employed (Atoui et al., 2010).
Traditionally, enamel is etched with phosphoric acid as part
of total-etch adhesive systems, creating micromechanical
retention by forming resin tags approximately 6-12 pm in
length. However, whether this method alone is sufficient
remains a topic of debate, leading to the exploration of
alternative techniques to enhance enamel surface energy
further (Silverstone et al., 1975).

In this study, nanohybrid and monochromatic composite
resins were selected due to their distinct mechanical and
esthetic properties. Nanohybrid composites, characterized
by their small particle sizes (5-75 nm) and nanocluster
fillers, exhibit exceptional surface smoothness, mechanical
durability, and compatibility with various surface
preparation methods. These attributes make them suitable
for anterior and posterior restorations (Garcia et al., 2006;

Radz, 2011; Simos, 2011). Monochromatic composites
utilize “smart chromatic technology” to adapt to the
natural color of surrounding teeth, ensuring a seamless
appearance without the need for shade selection. This
technology not only reduces clinical application time but
also minimizes procedural errors, providing efficient and
esthetic results (Eliezer et al., 2020).

Surface preparation plays a critical role in achieving
optimal bond strength. Techniques such as phosphoric acid
etching, coarse/medium-grit disks, and Er,Cr: YSGG lasers
have been employed to enhance the interaction between
composite resins and enamel surfaces. Acid etching has
been a cornerstone in restorative dentistry since its
introduction by Buonocore in 1955. While extensively
studied, most research has focused on variables such
as acid type, concentration, and application techniques
(Triolo Jr et al., 1993; Wang et al., 1994). However,
limited attention has been given to the influence of
surface textures created by rotary instruments on bond
strength (Jung et al., 1999). Recent advancements,
such as laser etching, have gained traction due to their
ability to create irregular enamel surfaces with open
dentin tubules, ideal for adhesive bonding. Lasers also
offer a painless, vibration-free alternative to traditional
methods, making them highly attractive for routine use
(Visuri et al., 1996; Karandish, 2014).

This study focuses on the fracture types observed after
different surface preparation methods, with a particular
emphasis on their analysis through stereomicroscope.
The study aims to compare various surface roughening
techniques, including conventional methods like
phosphoric acid etching and alternative approaches such
as discs and laser etching. The fracture patterns were
analyzed statistically to determine the influence of surface
preparation on the fracture behavior of nanohybrid and
monochromatic composite resins. The findings are expected
to contribute valuable insights into the development of
more effective and minimally invasive surface treatment
techniques in restorative dentistry. The null hypotheses of
the study are: (1) There is no significant difference in the
fracture types between the surface roughening techniques,
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(2) There is no significant difference in the fracture types
between nanohybrid and monochromatic composite resins,
and (3) Surface roughening techniques have no significant
interaction effect on the fracture behavior of nanohybrid
and monochromatic composite resins.

MATERIALS AND METHODS

This study received ethical approval from the Clinical
Research Ethics Committee of Marmara University
Faculty of Dentistry (Protocol No: 2023/138). The authors
affirm that there are no financial or personal conflicts
of interest associated with this research. All necessary
signed consents from all participants are properly taken.

The materials utilized in the study are presented in Table 1.

Table 1. Materials used in the study

Material Type Composition Manufacturer
Monochromatic UDMA, TEGDMA, Tokuyama
Omnichroma Composite Zirconia, Silica (68% Dental,
Resin by weight) Tokyo, Japan
BisEMA (10-25 wt%),
Essentia Nanohybrid TEGDMA (2-5 wt%), GC
Dark Enamel Composite UDMA (1-2.5 wt%),  Corporation,
Resin BisGMA (1-2.5 wt%), Tokyo, Japan
Nanoclusters
MDTP, 4-MET,
MDP, Acetone, GC
G-Premio . Dimethacrylate .
Adhesive Corporation,
Bond Monomers, Tokyo, Japan
Silanized Silica ?
Filler
Sof-Lex Surface High-strength 3M Dental
Discs Preparation granules with Products,
Disk medium/thick grit  USA
Spident Acid Acid 37% Phosphoric Spident Co.,
Etchant Acid, Thickeners Ltd., Korea

Teeth selection and restoration protocol

Sixty extracted human anterior teeth obtained from the
maxillary and mandibular regions due to periodontal
diseases were utilized in this study. Prior to experimentation,
the teeth were preserved in a 0.1% thymol solution.
Only teeth with no prior restorations, carious lesions,
or hypomineralization defects were selected. To ensure
standardization, the buccal surfaces of the crowns of the
teeth were prepared sequentially with 600, 1000, and 1200
grit silicon carbide waterproof sandpaper. The polishing
device (Isomet, Buehler, USA) was digitally controlled,
with a speed range adjustable between 20-600 revolutions
per minute, and water cooling was applied to achieve flat
surfaces. The teeth were divided into two primary groups:
Group A for monochromatic composite resin restoration
(Omnichroma, Tokuyama Dental, Tokyo, Japan) and Group
B for nanohybrid composite resin restoration (Essentia
Starter Kit Syringe, GC, Japan). Each primary group was
further subdivided into four subgroups (n=10 for each)
based on the surface roughening method employed:

» Acid etching: A37% phosphoric acid solution (FineEtch,
Spident Co. Ltd., Incheon, Korea) was applied for 20
seconds and subsequently rinsed with distilled water.

e Thick/medium-grit disc abrasion: SofLex discs (3M
Dental Products Division, St. Paul, Minn., USA) were
used to roughen the enamel surface. The procedure
was performed according to the manufacturer’s
instructions, with a speed setting of 10000 rpm, at
a pressure of 0.2 N, and with a power of 10 W. The
enamel surface was abraded for 20 seconds per tooth,
ensuring consistent abrasion in a circular motion. The
device was operated with water cooling to prevent
excessive heat buildup during the procedure.

e Erbium, Chromium: Yttrium Scandium Gallium
Garnet (Er, Cr: YSGG) laser: The enamel surface was
roughened by applying laser energy using an Er, Cr:
YSGG laser (Shimadzu Corporation, Kyoto, Japan).
The device was set according to the manufacturer’s
instructions, with a power of 1.5 W, 65% air, and 55%
water cooling. Energy was applied in a 5x5 mm area
on the enamel surface by making circular movements
at a 140-microsecond pulse interval and a pulse
frequency of 20 Hz using a sapphire tip with a 750
pm diameter. The application was carried out for 15
seconds. During the application, the sapphire tip was
held 2 mm away from the enamel surface, ensuring
homogeneous scanning of the enamel surface.

In this study, six experimental groups were used. These
groups are as follows: A1: Control group restored with
monochromatic composite resin; A2: Group restored
with monochromatic composite resin and roughened
with thick/medium-grit discs; A3: Group restored
with monochromatic composite resin and roughened
with Er,Cr:YSGG laser; B1: Control group restored with
nanohybrid composite resin; B2: Group restored with
nanohybrid composite resin and roughened with thick/
medium-grit discs; B3: Group restored with nanohybrid
composite resin and roughened with Er,Cr:YSGG laser.

Following surface preparation, teeth surfaces were
restored using the corresponding composite resins. A
universal adhesive (G-Premio Bond, GC, Japan) was applied
selectively to the enamel following the manufacturer’s
guidelines and cured using an LED device (Valo Grand,
Ultradent Products, USA). The curing unit operated at
a broad wavelength spectrum of 395-480 nm with an
intensity of 1000 mW/cm? for 20 seconds. Composite
resin materials were placed in increments of 2 mm within
silicone molds (2 mm in height and diameter) and cured
for the duration recommended by the manufacturer.

To replicate temperature changes in the oral
environment, the specimens underwent thermal cycling
using a thermocycler (SD Mechatronik Thermocycler, SD
Mechatronik; Westerham, Germany) between 5°C and
55°C for 5000 cycles. Each temperature was maintained
for 30 seconds, by ISO/TS 11405 standards. Following
thermal cycling, the specimens were polished again and
kept in distilled water at 37°C for 24 hours before testing.

For shear bond strength, all specimens were tested using
a universal testing machine (Shimadzu Corporation, Kyoto,
Japan) with the Trapezium X (Shimadzu Corporation, Kyoto,
Japan) program, applying an approach speed of 1 mm/min.
The samples were placed on supporting metal pieces and
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fixed in place to prevent movement. A 0.5 mm thick and
rounded separating flat-tipped connected to the machine
was positioned parallel to the tooth surface, perpendicular
to the composite resin and enamel bonding surface, at the
closest distance to the enamel surface without making
contact. The separating tip was applied at a crosshead speed
of 1 mm/min until bond failure occurred in the specimens.

The fracture types (adhesive, cohesive, and mixed)
were analyzed using a stereomicroscope (Leica M27.5,
Heerbrugg, Switzerland) at 25x magnification.

e Adhesive failure: Detachment occurring at the
interface between the resin and enamel.

o Cohesive failure: Fracture happening within the
composite material or enamel structure.

e Mixed failure: A combination of both adhesive and
cohesive types of fractures.

Statistical analyses

The data were analyzed using IBM SPSS V23 software.
Yates Correction and Monte Carlo Corrected Fisher’s Exact
Test were used to examine the relationship between
composite materials, surface preparation techniques,
and fracture types. The analysis results are presented as
percentages. The significance level was set at p<0.05.

RESULTS

This research investigated the effect of various
surface roughening methods on the bond strength of
monochromatic and nanohybrid resin composites to
dental enamel. Statistical analysis and visual evaluations
were conducted to support the findings (Table 2 and 3).

Table 2. Percantage of fracture types based on composite materials
Composite Resins

Test Statistic

Fracture Types

Monochromatic Nanohybrid
Adhesive 19 (63.3) 18 (60) 37 (61.7)
Cohesive 0 (0) 0 (0) 0 (0) 0.000 1.0002
Mixed 11 (36.7) 12 (40) 23 (38.3)

Table 3. Percantage of fracture types based on all study groups

Fracture Types

Test Statistic

A1 A2 A3 B1 B2 B3
Adhesive 7(70) 8 (80) 4 (40) 8 (80) 6 (60) 4 (40) 37 (61.7)
Cohesive 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 6.798 0.235°
Mixed 3 (30) 2 (20) 6 (60) 2 (20) 4 (40) 6 (60) 23 (38.3)
Group A: monochromatic composite resin
restorations

In the control group (A1), where the enamel was acid-
etched and restored with monochromatic composite
resin, the stereomicroscopic evaluations revealed a
relatively smooth enamel surface due to the absence of
surface roughening. This smooth surface resulted in lower
bond strength compared to the groups where surface
roughening was performed.

In the A2 group, where the enamel was roughened using
thick/medium grit discs and restored with monochromatic
composite resin, stereomicroscopic evaluations revealed
a uniformly roughened surface. This surface roughness
facilitated stronger adhesion between the composite
resin and the enamel. Adhesive fractures were the most
common failure mode, occurring in 80% of the specimens,
while mixed fractures were observed in the remaining 20%.

In the A3 group, where the enamel was roughened using Er,
Cr: YSGG laser and restored with monochromatic composite
resin, stereomicroscopic evaluations revealed deep and
irregular surface roughness. This surface treatment
significantly enhanced the bond strength between the
composite material and enamel (Fig 1,2 and 3).

Fig 1. Representative stereomicroscope images of fracture
surfaces obtained after shear bond strength testing,
illustrating enamel surfaces treated under different surface
roughening conditions (25x). (A) Acid-etched enamel surface
restored with monochromatic composite resin (Control
Group). (B) Enamel surface roughened with thick/medium-
grit discs and restored with monochromatic composite
resin. (C) Enamel surface treated with Er, Cr: YSGG laser
and restored with monochromatic composite resin. (D) Acid-
etched enamel surface restored with nanohybrid composite
resin (Control Group). (E) Enamel surface roughened with
thick/medium-grit discs and restored with nanohybrid
composite resin. (F) Enamel surface treated with Er, Cr:
YSGG laser and restored with nanohybrid composite resin.
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Fig 3. Proportions of fracture types based on all study groups

Group B: nanohybrid composite resin restorations

In the control group (B1), where the enamel was acid-
etched and restored with nanohybrid composite resin,
the lack of surface roughening resulted in a lower
bond strength compared to the roughened groups.
The predominant failure mode was adhesive fracture,
observed in 80% of the samples, while mixed fractures
occurred in the remaining 20%.

In group B2, where the enamel was roughened with
thick/medium grit discs and restored with nanohybrid
composite resin, the roughened surface resulted in
improved adhesion. Adhesive fractures occurred in 60%
of the specimens, indicating enhanced bond strength
compared to the control group.

In group B3, where the enamel was roughened using Er,
Cr: YSGG laser and restored with nanohybrid composite
resin, the deep and irregular surface roughness created by
the laser treatment significantly enhanced the adhesion
between the composite material and enamel.

Fracture types based on composite resins

The fracture types observed in both nanohybrid and
monochromatic composite resins were categorized
into three groups: adhesive, cohesive, and mixed. No
statistically significant relationship was found between
the composite materials and fracture types (p=1).

The adhesive failure was observed in 63.3% of the
monochromatic composite resin group and 60% of the
nanohybrid composite resin group. Cohesive failure was
not observed in any of the groups. The mixed failure was
observed in 36.7% of the monochromatic composite resin
group and 40% of the nanohybrid composite resin group.

Fracture types based on

techniques

surface preparation

There was no statistically significant difference between
surface preparation techniques and fracture types
(p=0.235). The adhesive failure rates were as follows:
70% in Group A1, 80% in Group A2, 40% in Group A3, 80%
in Group B1, 60% in Group B2, and 40% in Group B3. No
cohesive failure was observed in any group. The rates of
mixed fracture types were: 30% in Group A1, 20% in Group
A2, 60% in Group A3, 20% in Group B1, 40% in Group B2,
and 60% in Group B3.

Overview of results

The fracture type analysis revealed that adhesive
fractures were the predominant failure mode across most
groups, except for Er, Cr: YSGG laser-treated samples,
which displayed a higher proportion of mixed fractures.
These results highlight the importance of surface
preparation methods in enhancing both the bond strength
and longevity of restorative materials.

DISCUSSION

In recent years, restorative dentistry has witnessed
significant advancements in adhesive technologies and
surface preparation methods, aimed at enhancing the
bond strength of resin composites to dental hard tissues.
One such advancement is laser etching, which has
emerged as a promising alternative due to its precision,
minimal invasiveness, and ability to create optimal
surface morphologies. Despite the established efficacy
of traditional acid etching techniques in achieving
micromechanical retention, the demand for improved
adhesion in complex clinical scenarios has driven the
exploration of alternative or complementary methods.
Surface preparation methods, including mechanical
roughening (using rotary instruments such as discs),
chemical etching (with phosphoric acid), and laser etching
(Er,Cr:YSGG lasers), each offer distinct advantages and
limitations. However, their combined effects on adhesion
remain insufficiently explored. This study investigates
the influence of different surface preparation methods on
the fracture behavior of nanohybrid and monochromatic
composite resins. The study aims to compare conventional
surface roughening techniques such as phosphoric acid
etching with alternative approaches, including rotary
instrumentation (such as discs) and laser etching. Through
statistical analysis of fracture patterns, the study seeks
to evaluate the impact of surface preparation on the
fracture behavior of these composite resins. The findings
are expected to contribute to the development of more
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effective and minimally invasive surface treatment
strategies in restorative dentistry, improving both the
longevity and performance of dental restorations.

In our study, we found that adhesive failure was
predominant in the acid etching and mechanical
roughening (discs) groups, which is consistent with the
findings of Al Habdan et al. (2021). They observed higher
adhesive failure rates in groups using acid etching and
mechanical roughening techniques. However, we found
that mixed failure was more commonly observed in the
laser-etched groups, which suggests that laser etching
might induce different surface morphology changes
compared to traditional methods. These changes could
affect bond strength and failure modes. Al Habdan et
al. (2021) also reported similar findings, linking laser
etching’s effect on bond strength to the surface changes
it induces. While laser etching offers a less invasive
approach, further research is required to fully understand
its influence on adhesive bond strength, particularly when
considering variations in surface morphology (Al Habdan
et al., 2021).

Our results are also in align with Bilgrami et al. (2022), who
similarly reported high adhesive failure rates in their study
on composite bonding. Bilgrami et al. (2022) observed
that different surface treatment methods impacted the
bond strength and failure modes, supporting our own
findings that acid etching and mechanical roughening
lead to higher adhesive failure (Bilgrami et al., 2022).

Additionally, we observed that the mixed failure mode
was more common in the laser-etched groups, while
adhesive failure was predominant in the acid-etched
and mechanical roughening groups. This observation is in
agreement with Sibai et al. (2022), who reported similar
trends. Specifically, Sibai et al. (2022) noted that laser
treatments led to mixed failure in most groups, while
the group treated with Single Bond Universal self-etch
adhesive showed complete debonding (adhesive failure).
Our findings support their observation that acid etching
enhances bond strength compared to self-etch adhesives,
with laser etching producing a rough surface but not
improving bond strength as much as acid etching (Sibai
et al., 2022).

These differences in failure modes (adhesive vs. mixed)
can be attributed to the surface morphology changes
induced by various surface preparation techniques.
Further studies are needed to investigate the long-term
clinical implications of different surface treatments,
especially in terms of their influence on bond strength
and failure modes.

CONCLUSION

This study demonstrates that surface preparation
methods, such as phosphoric acid etching and mechanical
roughening, result in higher adhesive failure rates, while
laser etching predominantly leads to mixed failures. Laser
etching provides a less invasive approach with promising
results but still requires further research to optimize

its use in clinical applications. The study highlights the
importance of surface morphology changes in bond
strength and failure modes and suggests that different
surface treatments should be explored further to
enhance the durability and longevity of composite resin
restorations.

Limitations and Future Perspectives

Although this study presents encouraging results, it
has certain limitations. As an in vitro investigation,
it does not fully simulate the complex dynamics
of the oral environment. Future in vivo studies
are needed to assess factors such as salivary
contamination, occlusal forces, and thermal changes.
Furthermore, additional research should focus on
examining the combined effects of laser and acid etching
under various laser parameters. Establishing standardized
protocols could improve the clinical feasibility and
consistency of laser-based surface preparation methods.
In addition, the universal adhesive system utilized in this
study with selective enamel etching may have influenced
the results. Investigating alternative adhesive systems
could offer valuable perspectives for refining bonding
techniques. Moreover, further research is recommended
to assess the impact of different surface roughening
methods on the fracture types resulting from bond
strength. While this study used stereomicroscopy for the
analysis, advanced imaging techniques such as SEM could
also be employed.
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Short-Term Clinical Evaluation of Free Gingival Graft Healing in
Young and Adult Patients: A Pilot Study

Genc ve yetiskin Bireylerde Serbest Dis Eti Grefti iyilesmesinin Kisa Donem Klinik Olarak
Degerlendirilmesi: Pilot Calisma
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Amac: Yasin ilerlemesi, yara iyilesmesini etkileyerek fibroblast aktivitesini, kolajen sentezini azaltarak
yara kontraksiyonu ve epitelizasyonu yavaslatir. Bu pilot calismada, serbest diseti greftinin (SDG)
erken donem iyilesmesinde yasin etkilerini klinik olarak degerlendirilmesi amagclandi.

Gerec ve Yontemler: Calismaya sistemik olarak saglikli, genc (20-35 yas) grupta 5 hasta ve yetiskin
(50-65 yas) grupta 5 hasta olmak uizere mandibular anterior bolgede keratinize dis eti dikey boyutu
(KDDB) <2 mm olan toplam 10 hasta dahil edildi. Mandibular anterior bolgede alici yatak acildi.
Palatinal bolgeden alinan SDG alic1 bélgeye 6/0 ipek dikis ile dikildi. Biitiin agiz plak ve gingival indeks,
sondalamada kanama, sondalama derinligi ve klinik atasman seviyesi (KAS) operasyon oncesinde ve 3
ay sonra olculdu. Ameliyat bolgesi KDDB, greftin dikey ve yatay boyutu (GYB) operasyon sirasinda ve
sonrasi 3. ayda kaydedildi. Greft alan1 (GA), standart fotograflar lizerinde Java tabanli bir program ile
baslangicta, 2. hafta ve 3. ayda olculdu. Buzulme yiizdesi (BY), GA’ daki azalma uzerinden hesaplandi.
Bulgular: Klinik olciimler operasyon oncesi ve operasyon sonrasi 3. ayda gruplar arasi karsilastirilimasi

Corresponding Author benzerdi (p>0,05), yalnizca KAS, 3. ayda yetiskin grupta daha yiiksek oldugu saptandi (p<0,05). Her iki
Selin Glingormek (=) grupta da baslangica gore 3. ayda KAS ve KDDB’de istatistiksel olarak anlamli artis gozlendi (p<0,05).
selin.yildirim@marmara.edu. BY, tuim postoperatif 6lcum donemlerinde genc gruba gore yetiskin grupta istatistiksel olarak anlamli
tr dusuk bulundu (p<0,05). Yas ve GYB ile BY arasinda negatif korelasyon tespit edildi (p<0,05).

Sonuc: Bu calisma, SDG’nin erken donem iyilesmesinde yasin greft biiziilmesini etkileyebilecegini
gostermektedir. :
Anahtar Kelimeler: Dis Eti, Doku Grefti, Yara lyilesmesi.

ABSTRACT

Objectives: Aging affects wound healing, reducing fibroblast activity, collagen synthesis, and slowing
wound contraction and epithelialization. This pilot study aimed to assess the effects of age on early
clinical healing outcomes following free gingival graft (FGG) operation.
Article History Materials and Methods: The study included systemically healthy 10 patients; 5 patients in young group
Submitted 25.03.2025 (aged: 20-35) and 5 patients in adult group (aged: 50-65) with <2 mm keratinized gingival width (KGW)
. at mandibular anterior region. A recipient bed was prepared. The FGG harvested from the palatal
Revised  09.04.2025 area was sutured to the recipient site with 6/0 silk sutures. Plaque and gingival index, probing depth,
Accepted 14.04.2025 clinical attachment level (CAL), bleeding on probing and KGW were recorded before and 3 months
Published 30.04.2025 after operation. Vertical and horizontal dimensions of graft (HDG) were recorded during surgery and
3 months after operation. Graft area (GA) was measured on standard photographs with a Java-based
program at baseline, 2 weeks and 3 months follow-ups. The shrinkage percentage (SP) was calculated
based on the reduction of GA.
Results: Clinical measurements before and 3 months after operation were similar between groups
(p>0.05) except CAL was higher in the adult group on 3 months (p<0.05). Statistically significant gain
was found in CAL and KGW in both groups on 3 months (p<0.05). SP was significantly lower in the adult
group than the young group at all post-surgical time points (p<0.05), and a negative correlation was
found between age, HDG and SP (p<0.05)..
Conclusions: The present study suggests that age may affect the shrinkage of FGG at early healing
stages.
Keywords: Gingiva, Tissue Graft, Wound Healing.
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Genc-Yetiskinlerde Serbest Diseti Grefti lyilesmesi

GIRIS

Periodontal sagligin korunmasi ve dental fonksiyonlarin
sirekliligi, dis eti dokularinin yapisal ve fonksiyonel
bitiinligiine baglidir. Keratinize dis eti, dis ve dis eti
sagligimin korunmasinda kritik bir rol oynar. Keratinize
dis eti dogal disler ve implantlar etrafinda koruyucu bir
bariyer olusturarak plak birikimi, enfeksiyon, mekanik
ve kimyasal travmalara kars1 direnc saglar (Lang & Loe,
1972; Wennstrom & Lindhe, 1983). Bu dokunun miktan
ve kalitesi Ozellikle cerrahi veya protez uygulamalan
sonrasinda uzun donem klinik ve estetik basari lizerinde
belirleyici bir faktor olarak rol oynamaktadir.

Periodontal dokularin saghiginin idamesi icin dislerin
cevresindekiyapisik dis eti boyutu yillardir tartisilmaktadir.
Bazi  calismalar, saglikli  periodontal  dokularin
korunabilmesi icin en az 2 mm keratinize dis eti genisliginin
yeterli oldugunu o©ne siirerken (Lang & Loe, 1972),
digerler calismalar keratinize dis eti genisliginin yeterli
plak kontroliiniin saglandig1 durumlarda periodontal saglik
tizerinde bir etkisinin olmadigini, yapisik dis eti olmayan
bolgelerin de periodontal olarak saglikli olabildigini
bildirmislerdir (Dorfman ve ark., 1980; Kennedy ve ark.,
1985; Wennstrom ve ark., 1987). 2017 Duinya Periodontoloji
Calistay1’nda, dis eti ogmentasyonunun dis eti cekilmesi
ilerlemesi, plak kontroliiniin saglanamamasi, preprotetik
ve ortodontik gereksinimler varliginda gerekli oldugunu
belirtilmistir (Cortellini & Bissada, 2018). KDDB’nin
yetersiz oldugu durumlarda serbest dis eti grefti (SDG)
(Bjorn, 1968), bag dokusu grefti (Edel, 1974), apikale
kaydirilan flep (Friedman, 1962) ve aseluler dermal matriks
uygulanmasi(Gapski ve ark., 2005) gibi cerrahi yontemler
yaygin olarak kullanilmaktadir. Glinimuzde, yiiksek basan
orani ve klinik sonuclarin ongorulebilir olmasi1 nedeniyle
keratinize dis eti miktarinin artinlmasinda SDG altin
standart olarak kabul edilmektedir (Prato ve ark., 1995).

Cesitli lokal ve sistemik faktorler yumusak doku yara
iyilesmesi sirecini etkileyebilmektedir. Yara iyilesmesini
dogrudan etkileyen lokal faktorler arasinda doku kan
dolasim1 (Rodriguez ve ark., 2008), enfeksiyon ve yabanci
cisim varligi 6ne cikmaktadir (Anderson & Hamm, 2012).
Bunun yani sira, yumusak doku yara iyilesmesini olumsuz
etkileyebilecek baslica sistemik faktorler arasinda yasin
ilerlemesi, beslenme vyetersizlikleri, obezite, alkol
kullanimi, sigara, radyasyon tedavisi, kemoterapi veya
glukokortikosteroid kullammi gibi iyilesmeyi etkileyecek
ilac kullanimi, diyabet ve stres yer almaktadir (Guo
& DiPietro, 2010). Artan yas, T-hucre infiltrasyonunda
gecikme, makrofajlarin fagositik kapasitesinde azalma
ve doku oksijenlenmesinde yetersizlige neden olabilir
(Gerstein ve ark., 1993). Bu durumlar, yara iyilesme
surecinde re-epitelizasyonun, kolajen sentezinin ve
anjiyogenezisin gecikmesiyle sonuclanir (Tavelli ve ark.,
2022). Yasa baghi bu etkiler, ozellikle yumusak doku
iyilesmesinde biyolojik surecleri etkileyerek iyilesme
slirecini degistirebilir.

SDG operasyonunda greftin iyilesmesini etkileyen greft
kalinigr (Mérmann ve ark., 1981), sigara kullanimi
(Silva ve ark., 2010), alic1 bolge dis eti fenotipi (Karakis
Akcan ve ark., 2019), greft stabilizasyonu (Barbosa ve

ark., 2009; Gumus & Buduneli, 2014), greftin periostsuz
kemik ylizeyine yerlestirilmesi (James & McFall Jr, 1978)
ve greftin anterior veya posterior palatinal bolgeden
alinmasi (Zuhr ve ark., 2014) gibi faktorleri degerlendiren
calismalar bulunmaktadir. Bilgimiz dahilinde, yas ile
SDG iyilesmesi arasindaki iliskiyi arastiran herhangi bir
calisma bulunmamaktadir. Bilgimiz dahilinde, yas ile SDG
iyilesmesi arasindaki iliskiyi arastiran herhangi bir calisma
bulunmamaktadir. Yas, SDG’nin erken donem iyilesmesini
klinik olarak etkilemez hipotezinden yola c¢ikarak, bu
calismanin amaci, yasin SDG’nin erken donem iyilesmesine
etkilerinin klinik olarak degerlendirilmesidir.

GEREC VE YONTEMLER

Hasta Popiilasyonu ve Dahil Edilme Kriterleri

Bu calisma, tek kor, paralel, prospektif klinik bir
arastirma olarak tasarlandi ve Marmara Universitesi
Periodontoloji Anabilim Dali’nda, Eylul 2023 ile Mart 2024
tarihleri arasinda gerceklestirildi. Marmara Universitesi
Tip Fakultesi Klinik Arastirmalar Etik Kurulu, calismayi
02.06.2020 tarihinde 09.2020.660 numarasiyla onayladi.
Secim kriterlerine uyan hastalara herhangi bir islem
yapilmadan once calismanin amaci ve kapsamiyla ilgili
yazili ve sozlu bilgi verildi, sonra 1975 Helsinki Bildirgesi’
ne uygun olarak hazirlanmis, 2013 yilinda glincellenmis
yazil bilgilendirilmis onam formu imzalatild1.

Mandibular anterior bolgede bir, iki veya uc alt keser disi
kapsayan, yapisik keratinize dis eti dikey boyutu (KDDB)
<2 mm olan 5 geng (20-35 yas) ve 5 yetiskin (50-65 yas)
toplam 10 birey calismaya dahil edildi. Calismaya dahil
edilme kriterleri; bireyin sistemik olarak saglikli olmasi
ve son 3 ayda periodontal dokularin iyilesmesini etkileyen
antibiyotik, immunspresif ve non-steroid antienflamatuvar
ilagc gibi herhangi bir ilagc kullanmamis olmasidir.
Calismadan c¢ikarilma kriterleri ise sigara icmesi, hamilelik
veya emzirme doneminde olmasi, ilgili bolgede son 6 ayda
herhangi bir periodontal cerrahi tedavi yapilmis olmasi ve
dislerin apikal bolgesinde patolojik durum bulunmasidir.

Cerrahi Oncesi Tedavi islemi

Secim kriterlerine uyan ve calismaya dahil olmay1 kabul
eden hastalara agiz hijyen yontemleri hakkinda bilgi
verilerek baslangic periodontal tedavi ultrasonik cihaz
(Woodpecker® UDS-A Cavitron, Guilin Woodpecker
Medical Ins. Co., Cin) ve Gracey kuretlerle (EverEdge®
Gracey, 5/6, 7/8, 11/12, 13/14, Hu-Friedy Ins. Co.,
ABD) 2 haftada toplam 4 seansta yapildi. Hastalar, tim
agiz ortalama plak indeks (Pi) ve gingival indeks (Gi) <1,
sondalamada kanama (SK) < %10 sagladiktan sonra SDG
operasyonu uygulandi.

Klinik Olciimler
Tum klinik, cerrahi ve greft alam (GA) olcumleri aym

arastirmaci (SB) tarafindan UNC 15 periodontal sond
(University of North Carolina, Hu-Friedy, Chicago, IL,
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ABD) kullamlarak yapildi. Calismaya baslamadan once
arastirmacinin kalibrasyonu icin calisma disinda kalan 5
hastadan 3 giin arayla 3 kere KDDB ve fotograf lizerinden bir
Java tabanli analiz programinda GA dlciimleri yapildi. Olciim
tekrarlanabilirligi sirasiyla 0,96 ve 0,91 olarak tespit edildi.

Cerrahiden once baslangicta ve cerrahiden 3 ay sonra tim
agiz klinik élciimler yapildi. Pi, Gi (Lée, 1967), SK biitiin
dislerin mezial, distal, bukkal ve lingual 4 bolgesinden,
sondalama derinligi (SD) ve klinik atasman seviyesi (KAS)
dislerin mezial-bukkal, bukkal, distal-bukkal, mezial-
lingual, lingual ve distal-lingual alt1 bolgesinden olculerek
kayit edildi. Cerrahi islem oncesi, sirasinda ve cerrahiden
3 ay sonra operasyon bolgesinden KDDB, greft dikey boyutu
(GDB) ve greft yatay boyutu (GYB) olcumleri yapildi. KDDB
olcumii, serbest dis eti kenarindan mukogingival bilesime
(MGB) kadar olan mesafe dislerin mezial-bukkal, bukkal
ve distal-bukkal bolgelerinden 6lciilerek ortalamasi alindi.
GDB, greftin ortasindan dikey yonde olculen en uzun
mesafesi ve GYB, greftin Ust sinirindan yatay yonde ol¢lilen
en uzun mesafesi olcildu. GA olcumdu, greftlerin buzilme
yuzdesini (BY) belirlemek icin baslangicta, cerrahiden 2
hafta ve 3 ay sonra standart fotograflar tizerinden yapildi.
Her hastada ayni dijital kamera (Canon, EOS 700D, Tokyo,
Japonya) dislerin uzun eksenine dik olarak yerlestirilerek
fotograf alindi. Fotograflar lizerinden yapilan o6lclimde
standardizasyon ve tekrarlanabilirligi saglamak icin
UNC periodontal sondu kullanildi. Goruntuler, bir Java
tabanli analiz programina (ImageJ, National Institutes
of Health, Bethesda, MD) aktarildi. Fotograftaki sondun
boyutu gercek uzunluga kalibre edildi ve program
tarafindan boyanan greft alanindaki piksel sayist mm?’ye
donusturildu (Sekil 1). GA hesaplamalar 3 kez tekrarlandi
ve ortalama deger mm? olarak kaydedildi. BY asagidaki
formdil kullanilarak hesaplandi (Hatipoglu ve ark., 2007).

BY= (Preoperatif GA - Postoperatif GA)/Preoperatif GA X
100

Sekil 1. Image J programinda greft alaninin hesaplanmasi

Cerrahi islemler

Tum cerrahi islemler ayn1 periodontolog (HSG) tarafindan
gerceklestirildi. Alic1 ve verici bolgelere lokal infiltratif
anestezi (Ultracaine DS Forte, Sanofi-Aventis, Almanya)
uygulandi. MGB boyunca 15 numarali bisturi ile horizontal
insizyon yapilarak periost, ince ve hareketsiz bag
dokusundan olusan bir yatak hazirlandi. Alict bolgenin
boyutlarina uygun olarak hazirlanan sablon, palatinal
verici bolgeye yerlestirildi. Greft birinci premolar ve

birinci molar disler arasindan, dis eti kenarinin 2-3 mm
apikalinden alind1 (Sekil 2B, 3B). Alinan greftin ortasindan,
dokuya dik bir sekilde silikon stoper iceren 20 numarali
endodontik spreader yerlestirildi. Stoper ile u¢ arasindaki
mesafe dijital kumpas ile olculdu. Greft ortalama 1,5
mm kalinlikta olacak sekilde duzenlendi ve alic1 bolgeye
6/0 rezorbe olmayan multifilament dikis (ipek, Dogsan,
istanbul, Tiirkiye) ile sabitlendi (Sekil 2C, 3C). Verici
bolge, periodontal pat (Coe-Pak, GC America, Alsip, ABD)
ile kapatildi. Periodontal pat ve dikis, cerrahiden 14 giin
sonra alindi.

Postoperatif Bakim ve Takip

Postoperatif bakimda; hastalardan cerrahi bolgeleri
enfeksiyondan korumasi, yara stabilitesini ve iyilesmesini
etkileyebilecek mekanik travmalara dikkat etmeleri, sicak ve
asitli gidalardan kaginmalan istendi. Hastalara, dikis alimina
kadar iki hafta boyunca operasyon bolgelerindeki dislerini
fircalamamalan onerildi. Dikis alindiktan sonra operasyon
bolgelerindeki dislerini, yumusak manuel dis fircasiyla
(Sensodyne Gentle, GSK, ingiltere) cerrahi bdlgeden
koronale dogru fircalamalarn tavsiye edildi. Hastalar,
operasyon sonrasi 1. ve 2. haftalarda kontrole cagrld.
Aynica, greft iyilesmesinin degerlendirilmesi amaciyla tiim
hastalar operasyon sonrasi 3. ayda takip seansina cagrilarak
klinik olcumler tekrarland (Sekil 2D, 3D).

Sekil 2. Geng gruptan temsili bir hastanin agiz ici goriintisi
(A) Operasyon oncesi goruntisu (B) Damaktan elde edilen
greft (C) Greftin alici bolgeye dikis ile sabitlenmesi (D)
Operasyon sonrasi 3. ay

VS

Sekil 3. Yetiskin gruptan temsili bir hastanin agiz ici
goruintusu (A) Operasyon oncesi goruintiisu (B) Damaktan elde
edilen greft (C) Greftin alic1 bolgeye dikis ile sabitlenmesi (D)
Operasyon sonrasi 3. ay
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istatistiksel Analiz

Veriler, bir yaziim programi (SPSS, 27.0, Chicago, IL,
ABD) kullanilarak analiz edildi. Verilerin dagilimina
Shapiro Wilk testi kullanilarak bakildi. Bulgular normal
dagilim gostermedigi icin gruplar arasi karsilastirmalarda
Mann-Whitney U testi, grup ici coklu karsilastirmalarda
Friedman testi ve ikili karsilastirmalarda Wilcoxon testi
kullanmldi. Yas ile klinik parametreler arasindaki iliskiyi
incelemek icin Spearman korelasyon testi kullanildi.
Calismanin anlamUilik diizeyi 0,05 olarak kabul edildi.

BULGULAR

Tim agiz klinik Glciimlerin grup ici ve gruplar arasi
karsilastirilmasi Tablo 1’ de gosterilmektedir. Operasyondan
3 ay sonra, her iki grupta Pi, Gi ve SK skorlarinda ve
sadece yetiskin grupta SD ve KAS’ta istatistiksel olarak
anlamli azalma kaydedildi (p<0,05). Tiim agiz 6lciimlerde
baslangicta ve operasyondan 3 ay sonra gruplar arasinda
anlamli bir fark saptanmadi (p>0,05).

Tablo 1. Tiim agiz klinik 6lciimlerin grup ici ve gruplar arasi

karsilastinimasi
-- Gencg Grup Yetlskm Grup '
Parametreler | Zaman (N=5)
Medyan(Q1-Q3) Medyan Q1 -Q3)
Baslangic 0,34(0,21-0,76) 0,46(0,44-0,66) 0,421
3.ay 0,11(0,04-0,25) 0,21(0,11-0,30) 0,310
p** 0,043 0,043
Gi Baslangic 0,37(0,25-0,60) 0,36(0,32-0,51) 1,000
3.ay 0,09(0,04-0,18) 0,15(0,07-0,17) 0,421
p** 0,043 0,043
SK (%) Baslangic 2,97(2,68-4,94) 6,55(4,07-8,33) 0,222
3.ay  2,67(2,57-4,75) 3,36(2,41-3,95) 1,000
p** 0,043 0,043
SD (mm) Baslangic 1,65(1,50-2,00) 1,82(1,65-2,62) 0,310
3.ay 1,51(1,23-1,86) 1,78(1,41-2,00) 0,421
p** 0,345 0,043
KAS (mm)  Baslangic 1,77(1,72-2,37) 2,38(2,20-3,10) 0,095
3.ay  1,80(1,62-2,32) 2,05(1,73-2,35) 0,841
p** 0,138 0,043

Pi: Plak indeks, Gi: Gingival indeks, SK: Sondalamada kanama, SD:
Sondalama derinligi, KAS: Klinik atasman seviyesi, *Mann Whitney U
test, **Wilcoxon test, p<0,05.

Tablo 2. Operasyon bolgesi klinik ol¢climlerin grup ici ve gruplar arasi karsilastirilmasi

Genc Grup
Parametreler Zaman
Medyan (Q1 -Q3)

Yetiskin Grup

(N=
Medyan (Q1-Q3)

Baslangic 1,00(0,00-1,33) 1,33(1,00-1,67) 0,421
3. ay 0,33(0,17-0,67) 0,17(0,04-0,83) 0,548

be 0,066 0,043
Gi Baslangic 0,66(0,66-0,88) 1,00(0,59-1,08) 0,310
3. ay 0,33(0,25-0,66) 0,17(0,00-0,25) 0,056

p* 0,066 0,043
SK (%) Baslangic 6,25(0,00-25,00) 8,33(0,00-33,33) 0,841
3. ay 0,00(0,00-0,00) 0,00(0,00-0,00) 1,000

pH* 0,109 0,102
SD (mm) Baslangic 1,83(1,21-2,33) 1,83(1,42-2,50) 0,690
3. ay 1,33(1,04-1,58) 1,42(1,17-2,25) 0,310

p* 0,104 0,588
KAS (mm) Baslangic 4,17(3,59-4,50) 4,33(4,17-5,91) 0,151
3. ay 2,08(1,83-2,21) 3,83(3,33-4,46) 0,008

pr* 0,043 0,043
KDDB (mm) Baslangic 2,00(1,46-2,42) 1,58 (1,25-2,04) 0,421
3. ay 7,50 (6,92-8,08) 6,66(6,29-8,25) 0,690

be 0,043 0,043
GDB (mm) Baslangic 5,00(5,00-5,00) 5,00(5,00-5,00) 1,000
3. ay 5,00(4,50-5,00) 5,00(4,00-5,00) 0,690

p* 0,317 0,157
GYB (mm) Baslangic 15,00 (12,00-18,50) 18,00(15,00-20,00) 0,310
3. ay 15,00(12,00-18,00) 18(14,75-19,50) 0,421

pr* 0,317 0,180
GA (mm? Baslangic 7,25 (7,09-9,23) 6,15 (5,76-9,46) 0,421
2 hafta 6,58 (6,49-8,45) 5,85 (5,36-9,07) 0,421
3ay 5,87 (5,42-7,94)° 5,71 (5,24-8,80) 0,690

p* 0,007 0,007
BY (%) Baslangic - 2 hafta 8,54 (6,73-10,46) 5,24(3,96-6,94) 0,032
Baslangic - 3 ay 20,22 (12,55-24,46) 8,77 (5,71-9,43) 0,008
2 hafta - 3 ay 10,88 (4,59-17,97) 2,27 (1,40-3,83) 0,016

p* 0,022 0,007

Pi: Plak indeks, Gi: Gingival indeks, SK: Sondalamada kanama, SD: Sondalama derinligi, KAS: Klinik atasman seviyesi, KDDB: Keratinize dis eti
dikey boyutu, GDB: Greft dikey boyutu, GYB: Greft yatay boyutu, GA: Greft alan1, BY: Biziilme ylizdesi, *Mann Whitney U test, **Wilcoxon test,

+ Friedman test, a baslangica gore anlamli, p<0,05
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Operasyon bolgesi klinik olciimlerinin grup ici ve gruplar
arast karsilastinlmas1 Tablo 2’de gosterildi. Yetiskin
grupta operasyon bélgesinde 3. ayda baslangica gére Pi ve
Gl skorlarinda istatistiksel olarak anlamli azalma saptandi
(p<0,05). Her iki grupta da baslangica gore 3.ayda
KDDB’de artis ve KAS’de azalma tespit edildi (p<0,05),
ancak GYB ve GDB degerlerinde baslangica gore 3. ayda
anlamli bir fark saptanmadi (p>0,05). GA’da baslangica
gore olcim donemlerinde iki grupta da anlamli azalma
ve BY’de anlamli artis gozlemlendi (p<0,05). Pi, Gi, SK
ve SD skorlarinda baslangicta ve 3. ayda gruplar arasinda
anlamli bir fark bulunmamakla birlikte (p>0,05), 3. ayda
KAS’1n yetiskin grupta istatistiksel olarak anlamli daha
fazla oldugu belirlendi (p<0,05). GYB ve GDB degerlerinde
baslangic ve 3. ayda gruplar arasinda anlamli bir fark
bulunmadi (p>0,05). BY genc grupta yetiskin gruba gore
tiim ol¢lim donemlerinde yiiksek oldugu bulundu (p<0,05).
Yas ve GYB ile baslangic-3. ay ve 2.hafta - 3.ay BY arasinda
negatif korelasyon saptandi (Tablo 3) (p<0,05).

Tablo 3. Tum bireylerin baslangic ve 2.hafta, 3. ay buzilme
yuzdelerinin cinsiyet, yas ve klinik parametreler ile

korelasyonlan
BY
Ba@langlg = Ba§lang1§ = || % hafta
2. hafta -\ . ay
Cinsiyet r -0,184 0 052 0 007
Yas r -0,512 -0,810° -0,777
KDDB Baslangic r 0,216 0,542 0,578
3. ay r 0,304 0,339 0,287
Baslangic r -0,347 -0,605° -0,698"
GYB(MmM) 5 ¢ 0347 0701  -0,705
Baslangic r - - -
GDB(mm) 3 ¢ 0,007 0,045 0,038
Baslangi¢ r -0,087 -0,082 -0,064
GA (mm?) 2.hafta r -0,291 -0,155 -0,108
3.ay r -0,291 -0,383 -0,348

BY: Biziilme yuzdesi, KDDB: Keratinize dis eti dikey boyutu, GYB:
Greft yatay boyutu, GDB: Greft dikey boyutu, GA: Greft alani, r:
Spearman korelasyon katsayisi, * p<0,05.

TARTISMA

Serbest dis eti operasyonundan sonra greftin cevre dokular
ile renk ve kontlir olarak uyumlu olmamasi, greftte
nekroz, mobilite ve asirn buzilme olusmasi gibi estetik
veya fonksiyonel problemlere sebep olan limitasyonlan
bulunmaktadir (Deo ve ark., 2019). Greftin iyilesme
sirasinda beslenebilmesi icin alic1 bolgenin yeterli damar
destegini saglayabilecek sekilde hazirlanmasi, alici
bolgeye uygun boyutta hazirlanmasi, kalinlig1, icerigi ve
stabilizasyonu, alic1 bolge dis eti fenotipi SDG iyilesmesini
etkileyen faktorler arasindadir (Camargo ve ark., 2001).
Yara iyilesmesini etkileyen sistemik hastaliklar, beslenme
yetersizligi, sigara kullanimi ve vyas gibi faktorler
SDG’de istenmeyen iyilesmeye sebep olabilmektedir.
Yasin ilerlemesi ile doku oksijenlenmesinde azalma,
makrofaj aktivitesinde dusis ve enflamatuvar hucre
infiltrasyonunda gecikme meydana gelir. Bu faktorler
bir araya gelerek yara iyilesmesinin asamalarinda yer

alan re-epitelizasyonun gecikmesine, kolajen sentezinin,
yara kontraksiyonunun ve anjiyogenezin azalmasina
katkida bulunur (Guo & DiPietro, 2010; Tavelli ve ark.,
2022). Bu calismada, SDG operasyonu sonrasi 3 aylik takip
suresinde yasin greft iyilesmesine etkilerinin klinik olarak
degerlendirilmesi amacland.

Mukogingival problemler, sigara icen bireylerde siklikla
gorulmektedir (Calsina ve ark., 2002). Sigara icenlerde
periodontal plastik cerrahi sonrasi  postoperatif
komplikasyon gelisme riski daha fazla oldugu ve
iyilesmenin ongoriilebilir olmadig1 belirtilmistir (Silva ve
ark., 2006; Andia ve ark., 2008). Calismamizda her iki
gruba da sigaranin iyilesme Uzerindeki etkisini ortadan
kaldirmak icin sigara icmeyen bireyler dahil edildi.

Palatinal verici bolgenin histolojik kompozisyonu epitel,
lamina propria, yag ve glandular dokudan zengin
submukozadan olusmaktadir. Epitel; kanin, premolar ve
molar disler cevresinde posterior bolgede anterior bolgeye
gore daha kalin oldugu, tip 1 ve tip 3 kolajen fibrillerden
zengin bag dokusu iceren lamina propria; kanin cevresinde
posterior bolgeye gore daha kalin oldugu, submukozanin
yag ve glandiiler doku miktarinin posteriordan anteriora
gore daha fazla oldugu bildirilmistir. Palatal bolge dislere
yakin bolgede lamina propriada elastin fibrillerin miktan
cok azdir veya hi¢c bulunmamaktadir (Zuhr ve ark., 2014).
Elastin fibrillerin az olmasinin greft biiziilmesini azalttig
bilinmektedir (Soehren ve ark., 1973). Calismamizda
SDG; kolajenden zengin, yag ve glandiiler doku oraninin
az oldugu kanin ve premolar bdlgesinden, dislere 2 mm
mesafeden elde edildi.

Greft iyilesmesi, alici bolge ile greft arasindaki yeni
damar olusumundan etkilenmektedir (Mormann ve ark.,
1981). Vaskiilarizasyon ince greftlerde, kalin greftlere
gore daha hizli gerceklesir (Oliver ve ark., 1968; Sullivan
& Atkins, 1968). Greftin fonksiyonel direnci ile kalinligi
arasindaki iliski tam olarak net olmamakla birlikte, kalin
greftlerin ince greftlere kiyasla daha dayanikli oldugu
dusunilmektedir (Sullivan & Atkins, 1968; Brackett &
Gargiulo, 1970). Ayrica, greft kalinigi arttikca cevre
dokularla kontur ve renk uyumu azalir (Soehren ve ark.,
1973). ince greftlerde, damak bolgesinden alinirken
greftte yirtilma ve iyilesme siirecinde greftte biziilme riski
artar (Goldman ve ark., 1976). Bu faktorler nedeniyle SDG
iyilesmesinde 1,5-2 mm’lik greft kaliniginin ideal oldugu
bildirilmistir (Goldman ve ark., 1976). Calismamizda SDG
kalinliginin iyilesmeye etkisini azaltmak icin her iki grupta
da ortalama 1,5 mm kalinlikta alindi.

SDG periost lizerine yerlestirildiginde, skar olusumuyla
meydana gelen iyilesme sonucunda greftte kontraksiyon ve
alic1 bélgede vestibiil derinliginde azalma olusur (James &
McFall Jr, 1978; Hatipoglu ve ark., 2007). Greftin periostsuz
kemik Uzerine yerlestirilmesinin boyutsal stabiliteyi
korudugu ve mobiliteyi azalttigi bildirilmistir (James &
McFall Jr, 1978). Bunun yaninda, bazi calismalar alici bolge
hazirlandiktan sonra alic1 bolgenin apikal kisminda periost
uzerinde fenestrasyon olusturulmasinin greftin boyutsal
stabilitesini korumadigin1 gostermis olsalar da (Soehren
ve ark., 1973), greftin blizilmesini azalttigim1 gosteren
calismalar da mevcuttur (Zingale, 1974). Calismamizda
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her iki grupta da alic1 bolge hazirlanirken periost korundu
ve alic1 bolgenin apikal kisminda periost dikisiyle birlikte
fenestrasyon olusturuldu.

SDG operasyonu sonrasi greftin iyilesmesini degerlendiren
calismalarda epitelizasyonun ve vaskiilarizasyonun 2.
haftada tamamlandigi (Oliver ve ark., 1968; Camargo ve
ark., 2001) ve greftteki boyutsal degisikliklerin en fazla
ilk 3 aylik donemde gerceklestigi ve 1. yila kadar devam
ettigi belirtilmistir (Dreeskamp & de Jacoby, 1973; James
& McFall Jr, 1978). Bu calismada da SDG iyilesmesi klinik
olarak baslangic, 2. hafta ve 3. ayda degerlendirildi.

Periodontal dokularda yikim meydana gelmesinde ana
etyolojik faktor dental plaktir (Hangorsky & Bissada,
1980). Lang ve Loe’nin calismasinda 2 mm’den az
KDDB olan bdlgelerde plak kontrolii yapilamadigr ve
enflamasyonun gozlemlenlendigi bildirilmistir (Lang
& Loe 1972). Calismarmizda baslangicta her iki grubun
operasyon bolgesinde dis etinde hafif iltihaplanma,
kizariklik, sislik ve %10’dan az SK ile dis ylizeylerinde
ciplak gozle gorulmeyen klinik olarak sond ile tespit
edilebilinen plak gozlemlendi. Operasyon sonrasi 3. ayda
yetiskin grupta Pi ve Gi’de azalma meydana gelirken,
genc grupta baslangica gore saglikli seviyelere geldigi,
SK’nin ise 3. ayda her iki grupta da saglikli degerlere
ulastig1 goriildii. SDG operasyonu sonrasi 3. ayda Pi ve
Gl degisimlerini degerlendiren Silva ve ark. calismasinda
(Silva ve ark., 2010) azalma bildirilirken, Dorfman ve ark.,
(1980) ve Cifcibasi ve ark., (2015)’nin bulgulan baslangic
degerleriyle benzerlik gostermektedir. Ayrica, baslangica
gore 6. aydaki degisimi inceleyen bazi calismalar da Pi ve
Gi’de azalma oldugunu belirtmistir (Kennedy ve ark., 1985;
Gumus & Buduneli, 2014). KDDB’nun artmasiyla hastalarin
plak kontroliinii saglamasi kolaylasmistir. Calismamizda
iki grupta da baslangic tedavisi sonrasi operasyondan
once elde edilen SD degerinin operasyon sonrasi 3.
ayda korundugu goriildii. Bulgularimizin SDG operasyonu
sonras1 3. ayda SD’ni degerlendiren Mormann ve ark
(Mormann ve ark., 1981). ve Cifcibas1 ve ark. (Cifcibasi
ve ark., 2015) bulgulanyla uyumlu oldugu saptandi.
Yapilan calismalarda, SDG operasyonunda, greftin dis eti
kenarinin apikaline yerlestirilmesiyle, creeping atasman
olusabilecegi (Agudio ve ark., 2009) ve creeping atasman
olusumunun postoperatif 1 yila kadar devam edebildigi
(Matter & Cimasoni, 1976); dis eti cekilmesi ve KAS’ta
azalma gozlenebilecegini belirtilmistir (Wan ve ark.,
2020). Calismamizda alic1 bolgedeki dislerde her iki grupta
da KAS’ ta azalma gozlendi. Gumius ve Buduneli. (Gumus
& Buduneli, 2014)’nmin SDG operasyonu sonrasi 3. ayda
calismamizla uyumlu olarak KAS’in azaldigi belirtirken,
Dorfman ve ark., (1980) ve Cifcibas1 ve ark., (2015) SDG
operasyonu sonrast 3. ayda KAS degismedigini bildirdi.
KDDB’nda artis enflamasyonun yayilmasinda bir bariyer
gorevi gorur. Bununla birlikte periodontal dokulardaki
yikim ve baglanti epitelinin apikale migrasyonunu
onlenerek SD’de artis olmamasi saglandi. Calismamizda
genc grupta KAS’in yetiskin gruba gore daha az oldugu
saptandi. KAS’taki iki grup arasinda goriilen bu farkliigin,
yaslanmaya bagli olarak azalan fibroblast aktivitesine
(Zorinaveark., 2022) bagh creeping atasman olusumundaki
azalmadan kaynaklanabilecegi diisiiniilmektedir.

KDDB arttirmak icin kullanilan yontemler arasinda en
basarili, ongoriilebilir ve en cok kullanilan yontem SDG
operasyonudur (Nabers, 1966; Sullivan & Atkins, 1968).
Calismamizda preoperatif donemde genc ve yetiskin
grupta da KDDB 2 mm’nin altindayken, 3 ay sonunda
genclerde 7.5 mm, yetiskinlerde ise 6.6 mm olarak
oOlciilerek mandibular anterior bolgede KDDB’nun arttig
goruldu. Calismamizda daha onceki calismalar ile benzer
sekilde SDG operasyonu ile mandibular anterior bolgede
KDDB artirmada basarli oldugu gozlemlendi (Nabers,
1966; Sullivan & Atkins, 1968; Soehren ve ark., 1973; Egli
ve ark., 1975)

Greft buzulmesi, iyilesme sirasinda meydana gelen ve
klinik olarak gozlemlenen bir olaydir (Egli ve ark., 1975;
Rateitschak ve ark., 1979). SDG operasyonundan sonra,
mimik kaslarinin yeniden baglanmasiyla alict bdlgenin
vestibiiler derinliginin azalmasi ve yara kontraksiyonu
sebebiyle greft biizilmesi meydana gelebilir. Buziilme
sonucunda beklenen tedavi sonucu, yani yeterli miktarda
keratinize doku kazanimi saglanamayabilir (Donoff, 1976).
SDG uygulamalarinda, alinacak greftin boyutu planlanirken,
beklenen biiziilme miktan goz oniinde bulundurulmalidir.
Yapilan calismalarda greft boyutlarindaki bizilme GDB,
GYB ve GA ile degerlendirilmektedir (Hatipoglu ve ark.,
2007; Barbosa ve ark., 2009; Cifcibasi ve ark., 2015;
Karakis Akcan ve ark., 2019). Calismamizda her iki grupta
da GYB ve GDB baslangica gore 3. ayda azalmis olsa da
bu degisim anlamli bulunmadi. Baslangica gére GYB’ da
3. aydaki degisimi degerlendiren Silva ve ark., (2010) ve
Cifcibasi ve ark.,(2015)’1n calismalarn azalma bildirirken, 6.
aydaki degisimi degerlendiren Hatipoglu ve ark., (2007)’1n
calismasinda bulgulanimizla uyumlu olarak boyutlarn
degismedigi bildirildi. GDB’da 3. aydaki (Soehren ve ark.,
1973; Barbosa ve ark., 2009; Silva ve ark., 2010; Cifcibasi ve
ark., 2015) ve 6. aydaki degisimi degerlendiren calismada
(Hatipoglu ve ark., 2007) azalma bildirilmisken, Egli ve ark.,
(1975) ve Rateitschak ve ark. (1979)’1n 6.ayda yaptiklar
degerlendirmede calismamizla uyumlu olarak boyutlarin
degismedigi bildirilmistir. Sonuclarda goriilen bu farkliigin
greft boyutu oOlcim yontemlerindeki farklibklardan
kaynaklandig1 diistiniilmektedir. Calismamizda GYB ile BY
arasinda negatif korelasyon saptandi. Yapilan calismalarda
greftteki buzilmenin alici bolgedeki dis eti fenotipiyle
iliskilendirebilecegi bildirilmistir (Glincii ve ark, 2012;
Hatipoglu ve ark., 2007). GYB ile BY arasindaki iliski alici
bolgedekibireyselfarkliiktankaynaklanabilir. Soncalismalar
(GUmus & Buduneli, 2014; Yildiz & Gunpinar, 2018), GA’nin
hesaplanmasinda bilgisayar yaziliminin kullanilmasinin
diger yontemlere gore daha hassas bir yontem olabilecegini
ileri surmustir. Bu nedenle calismamizda bilgisayar yazilimi
kullamlarak standart fotograflar izerinden GA olcilip
BY degerlendirildi. Bircok klinik calisma, biiziilmenin
cerrahiden sonra ilk 1 yilda gerceklestigini, sonrasinda greft
boyutlarinin sabit kaldigim ve alandaki degisimin %12 ile
%48 arasinda oldugunu bildirmistir (Sullivan & Atkins, 1968,
Dreeskamp & de Jacoby, 1973; Soehren ve ark., 1973; Egli
ve ark., 1975; Rateitschak ve ark., 1979). Calismamizda iki
grupta da GA’ da baslangica gore 2. hafta ve 3. ayda azalma
goruldu ve genc grupta BY daha fazlaydi. Calismarmz yasin
SDG’nin boyutsal degisimleri Gizerine etkisini degerlendiren
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ilk calismadir. BY’nin baslangica gore 3. ay degisiminin
degerlendirildigi calismalarla (Soehren ve ark., 1973;
James & McFall Jr, 1978; Hatipoglu ve ark., 2007; Barbosa
ve ark., 2009; Silva ve ark., 2010; Gumus & Buduneli, 2014;
Cifcibasi ve ark., 2015) bulgularimiz uyumluyken, Mormann
ve ark. calismasinda (Mormann ve ark., 1981) GA’daki BY’nin
3. ayda degismedigini bildirmistir. Yapilan bir calismada
greft buzilmesi iyilesen dokulardaki kolajen miktarimin
artmas1 sonucu olusan skar dokusuyla iliskilendirilmistir
(Sullivan & Atkins, 1968). Artan yasla birlikte elastin fibril,
kolajen miktar1 ve yara kontraksiyonunda meydana gelen
azalma (Caffesse ve ark., 1979; Gerstein ve ark., 1993;
Guo & DiPietro, 2010; Tavelli ve ark., 2022), skar dokusu
olusumunu sinirlayabilir. Bu durumun, yasli bireylerde
greft biizlilmesinin daha az olmasina neden olabilecegini
dusundirmektedir.

Calismamizin limitasyonlan arasinda, yara iyilesmesinin
yalnmzca klinik olarak degerlendirilmis olmasi ve histolojik
inceleme yapilmamis olmasi yer almaktadir. Ayrica, bazi
calismalarda greftin boyut ve kalinlig1 6zel sablonlar ve
mukotom gibi cihazlarla standardize edilirken, bizim
calismamizda bu tiur ekipmanlar kullanilmadan greftin
kalinlig1 ve yatay boyutunun sabit tutulmasina dikkat
edildi. Bununla birlikte, calismamizin bir pilot calisma
olmasi nedeniyle 6rneklem biyiikligi simirtidir. Bu durum,
bazi bulgularin istatistiksel olarak yorumlanmasinin
zorlasmasina neden olmus olabilir. Yasin; SDG iyilesmesi ve
boyutlarina, klinik ve histolojik olarak etkisini daha genis
poplilasyonda degerlendiren uzun donem calismalara
ihtiyac duyulmaktadir.

SONUC

Bu calisma SDG’nin erken iyilesme doneminde yasin, greft
biiziilmesini etkileyebilecegini gostermektedir. Calismanin
bulgulan, ozellikle ileri yas grubundaki bireylerde SDG
operasyonu sonrasinda greft buzilmesinin daha az
oldugunu ortaya koymustur. Bu durum, yashi hastalarda
greftin boyutsal stabilitesinin daha yiiksek olabilecegini ve
buna bagli olarak daha az doku kaybi ile daha dngoriilebilir
sonuclar elde edilebilecegini dislindiirmektedir. Elde
edilen veriler, SDG operasyonu planlamasinda vyas
faktorunun dikkate alinmasinin, cerrahi basary1 ve
hasta memnuniyetini artirabilecegine isaret etmektedir.
Bulgularimizin desteklenmesi icin daha genis populasyonu
kapsayan ve histolojik degerlendirmelerle desteklenmis
prospektif klinik calismalara ihtiyac duyulmaktadir.

Cikar Catismalar1 Beyam

Bu calisma hazirlanirken; veri toplanmasi, sonuclarin
yorumlanmas1 ve makalenin yazilmas1i asamalarinda
herhangi bir cikar catismasi alan1 bulunmamaktadir.
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Amac: Bu calismamin amaci, antihipertansif ila¢ kullanan bireyler ile normotansif bireyler arasinda

implant stabilitesini (rezonans frekans analizi ile olclilen) ve klinik parametreleri (sondalamada

kanama ve radyografik kemik kayb1) karsilastirmaktir.

Gerec ve Yontemler: Retrospektif kohort tasarimi ile gerceklestirilen bu calismaya toplam 265

implant yerlestirilen 50 katilimci dahil edilmistir. Primer (ISQ-1) ve sekonder (ISQ-2) stabilite icin RFA

olctimleri yapilmis ve klinik parametreler degerlendirilmistir. Kohort, antihipertansif ila¢ kullananlar
ve normotansif bireyler olmak Uzere iki gruba ayrnlmistir.

Bulgular: Antihipertansif kullanan bireylerde I1SQ-1 (ortalama: 78.9, SD: 6.0) ve 1SQ-2 (ortalama: 82.9,

SD: 4.6) degerleri kontrol grubuna kiyasla (ISQ-1 ortalama: 72.3, SD: 5.2; I1SQ-2 ortalama: 80.4, SD:

3.9) anlamli derecede yiiksekti (p<0.001). Sondalamada kanama oram antihipertansif kullanan grupta
Corresponding Author daha yiiksek (%25.9) bulunurken, kontrol grubunda bu oran %22.4 olarak tespit edilmistir (p<0.001).
Burcu Ozturk (=) Radyografik kemik kayb1 agisindan ise gruplar arasinda anlamli bir fark bulunmamistir (antihipertansif:
burcukaya121@gmail.com 0.99 mm, SI.):.O.7; koptrql: 0.96 mm, SD:. 0.5; p=0.733). o )

Sonuc: Antihipertansif ila¢c kullanan bireylerde implant stabilitesi daha yiiksek bulunmus olup,
bu ilaclarin osseointegrasyon siireci lzerinde olumlu etkileri olabilecegi distniilmektedir. Ancak,
sondalamada kanama oranindaki artis peri-implant inflamasyon riskine isaret edebilir. Daha genis
orneklemlerle prospektif calismalar yapilmasi onerilmektedir.

Anahtar Kelimeler: Antihipertansif ilaclar, Dis Iimplantlari, Kemik Yogunlugu, Hipertansiyon,
Osseointegrasyon

ABSTRACT

Objectives: The aim of this study was to compare implant stability (measured by resonance frequency
analysis) and clinical parameters (bleeding on probing and radiographic bone loss) between individuals
using antihypertensive medication and normotensive individuals.

Article History Materials and Methods: A total of 265 50 participants who received implants were included. RFA
. measurements were performed for primary (ISQ-1) and secondary (ISQ-2) stability and clinical

Subl:mtted 16.02.2025 parameters were evaluated. The cohort was divided into two groups: those using antihypertensive

Revised 18.02.2025 drugs and normotensive individuals.

Accepted 03.03.2025 Results: 1SQ-1 in individuals using antihypertensive drugs (mean: 78.9, SD: 6.0) and 1SQ-2 (mean:

Published 30.04.2025 82.9, SD: 4.6) values were significantly higher compared to the control group (ISQ-1 mean: 72.3,

SD: 5.2; 1SQ-2 mean: 80.4, SD: 3.9) (p< The rate of bleeding on probing was found to be higher
in the antihypertensive group (25.9%), while this rate was found to be 22.4% in the control group
(p<0.001). There was no significant difference between the groups in terms of radiographic bone loss
(antihypertensive: 0.99 mm, SD: 0.7; control: 0.96 mm, SD: 0.5; p=0.733).

Conclusion: Implant stability was found to be higher in individuals using antihypertensive drugs, and It
is thought that it may have positive effects on the osseointegration process. However, an increase in
the rate of bleeding on probing may indicate a risk of peri-implant inflammation. Prospective studies
with larger samples are recommended.
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-Impact of Antihypertensive Medications on Dental Implant Stability

GIRIS

Hipertansiyon, sistolik kan basincinin (KB) =140 mmHg ve/
veya diyastolik KB’nin 290 mmHg olmasiyla tanimlanmakta
olup, tim diinyada kardiyovaskiiler hastaliklar ve tim
nedenlere bagli 6limler icin en 6nde gelen onlenebilir risk
faktorudur. 2010 yilinda kiresel capta 1.39 milyar yetiskini
etkiledigi tahmin edilmektedir (Mills ve ark., 2016).
Yasam tarzi degisiklikleri ve antihipertansif farmakolojik
tedavinin kan basincim  diisiirdiigli, kardiyovaskiiler
morbidite ve mortaliteyi nemli dlciide azaltt1g1 randomize
calismalarda gosterilmistir (Turnbull ve ark., 2003, Ettehad
ve ark., 2016, Xie ve ark., 2016). Tedavi stratejileri yasa
ve diger saglik kosullarimin varligina gore degisebilir ve
bircok hasta, hedef kan basinci seviyelerine ulasmak icin
bir veya birden fazla ilaca (kombinasyon tedavisi) ihtiyac
duyabilir. Farmakolojik tedavide siklikla kullanilan ilaglar
tiazid dilretikler, anjiotensin donustirici enzim (ACE)
inhibitorleri ve anjiotensin reseptor blokor (ARB)’ler,
kalsiyum kanal blokorleri ve beta blokorlerdir (Qaseem ve
ark., 2017).

Hipertansiyon tedavisinde kullanilan farmakolojik
ajanlarin, kan basinci tzerindeki etkisinin yaninda, kemik
metabolizmasi iizerinde de etkileri oldugu bilinmektedir
(Ghosh ve ark., 2014, Zhang ve ark., 2023). Rejnmark
ve arkadaslari, ACE inhibitorlerinin, kalsiyum kanal
blokerlerinin ve beta blokerlerin kemik fraktiru tzerinde
koruyucu etkisi oldugunu gostermistir (Rejnmark ve ark.,
2006). Benzer sekilde onemli olcide kemik iyilesmesine
bagli bir siirec olan dental implantlarin osseointegrasyonu
uzerine olan etkileriyle ilgili yapilmis calismalar da
vardir (Garcia-Denche ve ark., 2013, Wu ve ark., 2016).
Literaturde, kalsiyum kanal blokerlerinin kemik uzerine
olumlu etkileri oldugu bildirilmesine ragmen (Agacayak
ve ark., 2014), bu ilaclarin diger antihipertansiflerle
kombinasyonunun implant cevresi dokular uzerindeki
olas1 olumsuz etkileri ve implant basaris1 Uizerindeki rolu
yeterince arastinlmamistir (Seki ve ark., 2020, Mishra ve
ark., 2024). Yasli multimorbid populasyonda ilac-ila¢c ve
ilac-hastalik etkilesimleri ile uyumsuzluklarin potansiyeli
konusunda kesin sonuclara varmanin zorlugu, bu konuda
yapilacak calismalarin onemini daha da artirmaktadir
(Strampelli ve ark., 2020).

Dental implantlarin primer stabilitelerinin yuksek olmasi,
osseointegrasyon icin bir on kosuldur ve sag kalimin
yuksek olmasinin onemli belirteclerinden biridir (Rodrigo
ve ark., 2010). implantin yerlestirilmesi sirasinda primer
stabilitenin olcumu icin yerlestirme torku, sonumleme
kapasitesi degerlendirmesi (Periotest) (Schulte ve ark.,
1983) veya rezonans frekans analizi (RFA) gibi yontemler
kullanmlmaktadir (Quesada-Garcia ve ark., 2009). Bu
yontemlerdenRFAnon-invazivbiryontemolmasi, neredeyse
milkkemmel tekrarlanabilirlik ve yeniden iretilebilirlige
sahip olmasi nedeniyle primer ve sekonder stabiliteyi
degerlendirmek icin yontemlerden biridir (Huang ve ark.,
2003, Herrero-Climent ve ark., 2013). Dental implantin
basarisi icin ise siklikla Albrektsson e ark., (1986) veya
Misch ve ark., (2008) tarafindan tanimlanan sag kalim
orani, daimi protez stabilitesi, radyografik kemik kayb1 ve

peri-implant yumusak dokularda enfeksiyon olmamasi gibi
benzer kriterlerle degerlendirilebilmektedir.

Bucalismaninamaci, yayginolarakkullanilanantihipertansif
ilac gruplarini kullanan hastalar ile normotansif hastalarin
implant stabilitesi (radyo frekans analizi ile 6l¢cuim) ve
klinik parametreler (sondalamada kanama ve radyolojik
kemik kayb1) ve acisindan karsilastirmaktir. Calismanin
hipotezi, antihipertansif ilac kullanan hastalarin, tedaviye
naive olan hastalara kiyasla bu parametreler acisindan
anlamli bir fark gostermedigidir.

GEREC VE YONTEMLER

Calisma Tasarim

Bu calisma, retrospektif gozlemsel bir kohort calisma
olarak tasarlanmis ve calisma icin Marmara Universitesi
Saglik Bilimleri Fakiltesi Etik Komitesi tarafindan etik
onay alinmistir (Onay Numarasi: 04.10.2022/84). Calisma
icin Ocak 2021-Agustos 2022 tarihleri arasinda bir ya da
birden fazla dis eksikligi sikayeti ile Marmara Universitesi
Dis Hekimligi Fakiiltesi Agiz, Dis ve Cene Cerrahisi Anabilim
Dali’'na basvuran, dental kayitlarinin kullanilmasina
izin veren ve yazili bilgilendirilmis onamlar imzalayan
hastalarin dosyalar1 kullanildi.

Katilimcilar

Dahil edilme kriterleri, 18 yasindan buyuk, protetik tedavisi
tamamlandiktan sonra en az 12 aylik takip kaydi bulunan,
primer ve sekonder implant stabiliteleri RFA ile 6lculmds,
Amerikan Anestezi Dernegi (ASA)’nin simflamasina gore
ASA 1I-1ll olan, ciddi periodontitis hikayesi olmayan ve
periodontal olarak saglikli hastalar kapsamaktadr. iliskili
tarihlerde en az bir implant yapilmis olan sirali hastalarin
tamami calismaya dahil edilmistir. Ancak, sadece dogal
kemige yapilan implant hastalan calismaya dahil edilmis
olup, cekim sonrasi immediyat implant, sinus lifting ile
ayni anda veya gecikmeli olarak implant yapilan hastalar
calismaya alinmamistir. Hari¢ tutulma kriterleri arasinda,
kemik metabolizmasini etkileyebilecek antirezorptif ilac
(ornegin bifosfonat veya denosumab) kullananlar, kemik
metabolizmasini etkileyebilecek hastaliklar1 bulunanlar
(ornegin romatoid artrit, hipertiroidi, osteomalazi veya
Paget hastaligi), giinde 20’den fazla sigara icenler ve
kayitlarinda RFA 6lclimleri veya diger 6nemli verileri eksik
olan hastalar yer almaktadir.

Calismada yer alan kohort, bir ya da birden fazla
antihipertansif ilac kullanan hastalar (antihipertansif
grup) ve normotensif hastalar (kontrol grup) olmak uzere
iki gruba aynlmistir. Tiazid diluretikler, ACE inhibitorleri
ve ARB’ler, kalsiyum kanal blokorleri ve beta blokorler
kullanan hastalar, “Antihipertansif” grubuna dabhil
edilmistir.

Degiskenler

Calismada degerlendirilen degiskenler arasinda hastalarin
yasi ve cinsiyeti, ait olduklar grup (antihipertansif ilac
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kullananlar veya normotansif hastalar), sigara kullanimi
durumu (sigara icmeyenler, ginde 10’dan az sigara
icenler, ginde 10’dan fazla sigara icenler), implantin
yerlestirildigi bolge, implant cap1 ve boyu ile hastaya
uygulanan implant sayis1 bulunmaktadir.

Veri Kaynaklar ve Olciimler

Klinik ve radyolojik veriler hasta kayitlarindan toplanmistir.
Sondalamada kanama, standart bir periodontal prob
kullamlarak degerlendirilmis, kemik kayb1 ise intraoral
radyografilerde marjinal kemik seviyelerinin olcllmesiyle
belirlenmistir. implant stabilitesi, RFA degerleri kullanlarak
degerlendirilmis ve Implant Stabilite Katsayisi (ISQ) olarak
ifade edilmistir. Tum olcumler, hasta gruplarindan habersiz
deneyimli klinisyenler tarafindan yapilmistir.

Cerrahi Prosediir

Tim implantlar 2< yil tecriibeli agiz dis ve cene cerrahlan
tarafindan yapildi.  Ureticinin  protokoliine  uygun
sekilde aseptik kosullarda implantlar yerlestirildi (ST,
MegaGen, Gyeongbuk, Giiney Kore). implant stabilitesini
RFA yontemiyle degerlendirmek icin Mega ISQ cihazi
kullamlmistir (Mega 1SQ, MegaGen Implant, Gliney Kore).
Cihaz, Smartpeg baglanti vidasi yardimiyla RFA skorunu
belirlemektedir. implant yerlestirilirken tork uygulanmis
ve her olcim icin baglant1 vidalarn cihaz tarafindan
stabilize edilmistir.

Sonuc Olciimleri

Her bir implant icin bukkolingual ve mezyodistal
eksenlerde iki olcim yapilmis, bu olcimlerden elde
edilen 1SQ degerlerinin ortalamasi alinmistir (Huang ve
ark. 2003). Biri implant yerlestirildikten sonra (ISQ-1) ve
digeri protetik restorasyonun yerlestirilmesinden once
iyilesme donemi tamamlandiginda (1SQ-2) olmak lizere iki
olcim elde edilmistir. 1SQ degerleri, 1 ile 100 arasinda
degisen bir aralikta ifade edilmistir; yiiksek 1SQ degerleri
daha yuksek implant stabilitesini gostermektedir. 1SQ1
degerinin 60’1n lzerinde olmasi implantin stabil olarak
kabul edilmesine neden olmustur (Rodrigo ve ark. 2010).

Bir yil sonraki kontrolde implant basarisi ve radyolojik
kemik kayb1 degerlendirilmistir. Implant basarisi icin Misch
ve arkadaslarimin 6nerdigi, Uluslararasi Oral implantologlar
Kongresi (ICOl) Pisa Konsensus Konferansi tarafindan
onerilen, asagidaki komplikasyonlardan en az birine sahip
implant basanisizigi kriterleri kullamldi: (1) fonksiyon
sirasinda agr; (2) mobilite; (3) implant uzunlugunun
1=2’sine esdeger radyografik kemik kaybi; (4) kontrolsiiz
eksiida; (5) implantin artik agizda olmamas (Misch ve ark.,
2008). Periodontal sond kullanilarak yapilan kontrolde,
10 saniye sonra olan kanama, pozitif olarak kabul edildi.
Marjinal kemik kaybinin olcumi icin ise panoramik
radyograf kullanild1 (Gutmacher ve ark., 2016).

istatistiksel Yontemler

Tammlayici istatistikler, siirekli degiskenler icin ortalama
ve standart sapma, kategorik degiskenler icin ise frekans ve

yuizde olarak hesaplanmistir. Gruplar arasi karsilastirmalar,
sirekli degiskenler icin t-testi veya Mann-Whitney U testi;
kategorik degiskenler icin ise ki-kare veya Fisher’in kesin
testi ile yapilmistir. ISQ ve yas arasindaki korelasyona
bakmak icin Pearson korelasyon testi kullamlmistir. Linear
mixed-effects model, RFA farkin1 tahmin etmek icin
kullanilmis olup, sinirli maksimum olabilirlik tahmin yontemi
(REML) ile analiz edilmistir. Modelde grup (antihipertansif
ilac kullanim), cinsiyet, yas, implant bolgesi, implant cap1
ve implant uzunlugu gibi sabit etkiler degerlendirilmistir.
istatistiksel gerekcelerle her implant bir istatistiksel iinite
olarak kullanildi.

BULGULAR

Toplam 50 katiimc1 ve 265 implant calismaya dahil
edilmistir. Katilimcilarin %50°si kadin olup (n=25), median
yas 52 olarak belirlenmistir. implantlarin %49.8’i kadinlara
(n=132) uygulanmis ve %59.6’s1 (n=158) antihipertansif
kullananhastalarayerlestirilmistir. Hipertansifilackullanan
calisma grubu ile kontrol grubu arasindaki demografik ve
klinik ozellikler incelendiginde, yas (p=0.503), cinsiyet
(p=0.571), implant bolgesi (p=0.794), implant uzunlugu
(p=0.162) ve implant cap1 (p=0.670) acisindan istatistiksel
olarak anlamli bir fark gozlenmemistir (Tablo 1). Gruplar
arasinda yas, cinsiyet ve implant ozellikleri bakimindan
homojenlik saglanmis olup, bu durum iki grubun
karsilastirilabilirligini desteklemektedir. Alt gruplardaki
sinirli orneklem sayisi nedeniyle, antihipertansif ilaclarin
etkileri ayr1 ayrn degerlendirilememistir.

Tablo 1. Antihipertansif ve kontrol gruplarinin baslangic
demografik ve implantla iliskili ozellikleri.

Antihipertansif

Grup Kontrol Grup P Degeri

Ortalama Yas (SD) 51.25 (10.74) 48.92 (13.35) 0.503"
Cinsiyet (n, %)

Kadin 11 (45.83%) 14 (53.85%) 0.571%
Erkek 13 (54.17%) 12 (46.15%)

implant Sayis1 158 107

implant Alam

Ust insizal 28 (17.72%) 18 (16.82%) 0.794
Ust Molar 52 (32.91%) 53 (49.53%)

Alt insizal 27 (17.09%) 18 (16.82%)

Alt Molar 51 (32.28%) 18 (16.82%)

implant Boyu

8.5 mm 14 (8.86%) 6 (5.61) 0.162°
10 mm 47 (29.75%) 46 (42.99%)

11.5 mm 68 (43.04%) 44 (41.12%)

13 mm 29 (18.35%) 11 (10.28)

implant Cap1

3.5 mm 17 (10.76%) 9 (8.41%) 0.670°
4 mm 67 (42.41%) 60 (56.07%)

4.5 mm 68 (43.04%) 38 (35.51%)

5 mm 6 (3.8%) 0 (0%)

istatistiksel anlamlilik, uygun sekilde t-testi;t, ki-kare testi;t veya
Fisher’in kesin testi;§ kullanilarak degerlendirildi.
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Katilimcilara ortalama 5.3 implant yerlestirilmistir (SD:
4.5, Aralik: 1-13). implant uygulama bdlgelerinin dagilim
su sekilde gerceklesmistir: %39.6’s1 (n=105) maksiller
posterior bolgede, %26.0’s1 (n=69) mandibular posterior
bolgede, %17.4’4 (n=46) maksiller anterior bolgede ve
%16.98’1 (n=45) mandibular anterior bolgede. Calisma
grubunda ortalama iyilesme siresi 98.9 gin (SD: 6.6)
olarak olculurken, kontrol grubunda bu sire 102.6 gin
(SD: 5.8) olarak belirlenmis ve gruplar arasinda anlamli
fark bulunmustur (p<0.001). implant caplarn 3.5 mm ile
5 mm, implant boylar ise 8.5 mm ile 13 mm arasinda
degismistir. Antihipertansif kullanan hastalara ortalama
6.6 implant (SD: 3.6), kontrol grubuna ise ortalama 4.1
implant (SD: 2.7) yerlestirilmis olup, bu fark istatistiksel
olarak anlamlidir (p=0.10).

Antihipertansif grubunda 1SQ-1 degeri ortalama 78.9
(SD: 6.0, aralik: 56.9-90.0) olarak olculurken, kontrol
grubunda bu deger 72.3 (SD: 5.2, aralik: 62.0-81.5) olarak
belirlenmis ve gruplar arasinda istatistiksel olarak anlamli
bir fark bulunmustur (p<0.001). 1SQ-2 degerleri acisindan
da antihipertansif grubunda ortalama 82.9 (SD: 4.6, aralik:
67.0-92.0), kontrol grubunda ise 80.4 (SD: 3.9, Aralik:
70.0-90.0) olarak olcilmis ve bu farkin da istatistiksel
olarak anlamli oldugu tespit edilmistir (p<0.001) (Sekil-1).
Gruplar arasinda 1SQ degisim yiizdesi acisindan da anlaml
bir fark bulunmustur; antihipertansif grubunda [SQ
degisimi ortalama %5.0 (SD: 3.9) iken, kontrol grubunda
bu deger %10.1 (SD: 5.5) olarak hesaplanmistir (p<0.001).

100
4@ Antihypertensive

4@ Control

90—

70

RFA Value

601

50

T T
Isa1 1IsQ2
Implant Stability

Sekil 1. Primer (I1SQ-1) ve sekonder (I1SQ-2) implant
stabilitesi icin antihipertansif ve normotansif gruplar
arasinda implant Stabilite Katsayis (ISQ) degerlerinin

karsilastirilmasi.

Korelasyon analizi, 1SQ-1 ortalamasi ile yas arasinda 0.20
korelasyon katsayisi ile diisiik diizeyde pozitif bir dogrusal
iliski oldugunu gostermistir (p<0.001). Benzer sekilde,
ISQ-2 ortalamasi ile yas arasinda da 0.17 korelasyon
katsayisi ile diisiik diizeyde pozitif bir dogrusal iliski tespit
edilmistir (p=0.005) (Sekil-2).
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Sekil 2. Antihipertansif ve normotansif gruplarda yas ile
implant Stabilite Katsayis1 (1SQ) 1 ve 2 degerleri arasindaki
korelasyon.

Ki-kare testi, Grup ile Sondalamada Kanama arasinda
anlamli bir iliski oldugunu ortaya koymustur (x2(3) =
265, p < 0.001, Cramér’s V = 1). Gozlemlenen frekanslar,
antihipertansif grubunda sondalamada kanama oraninin
(%25.9), kontrol grubuna (%22.4) kiyasla daha yiksek
oldugunu gostermistir. Radyografik kemik kayb1 acisindan,
antihipertansif grubunda ortalama 0.99 mm (SD: 0.7),
kontrol grubunda ise 0.96 mm (SD: 0.5) olarak ol¢uilmiis
olup, gruplar arasinda bu parametre acgisindan istatistiksel
olarak anlamli bir fark bulunmamistir (p=0.733). 1 yillik
takip suresinin sonunda her iki grupta da implant kayb1
gorulmemistir.

RFA farkin1 tahmin etmek icin dogrusal karnsik etkiler
modeli kullamlmistir. Model, sinirli maksimum olabilirlik
tahmin yontemi kullanilarak analiz edilmis ve sabit
etkiler arasinda en onemli faktor olarak antihipertansif
ilac kullanimim1 temsil eden “Antihipertansif grup”
degiskeni belirlenmistir. “Antihipertansif grup” degiskeni,
50.880’lik anlamli bir F-degeri (p < 0.001) ile RFA farki
Uzerinde istatistiksel olarak onemli bir etki gostermistir.
Buna karsin, cinsiyet, implant bolgesi, yas, implant cap1
ve implant uzunlugu gibi diger kovaryantlar istatistiksel
anlamlilik gostermemis ve p-degerleri 0.05 esik degerinin
tizerinde kalmistir. Modelin sabiti ise 4.718’lik bir F-degeri
ve 0.000’lik p-degeri ile istatistiksel olarak anlamli
bulunmustur (Tablo 2).

Tablo 2. RFA Farkin1 Tahmin Etmek icin Dogrusal Karma
Etkili Modelin Sonuclan.

Degisken F-Degeri p-Degeri
Kesisim 1, 256 4.718 0.031

Grup 1, 256 50.88 < 0.001"
Cinsiyet 1, 256 0.569 0.451

implant Alam 3, 256 2.064 0.105

Yas 1, 256 0.684 0.409

implant Cap1 1, 256 0.031 0.860

implant Boyu 1, 256 0.095 0.758

‘p degerinin 0,05’ten kiiciik olmasr istatistiksel olarak anlamli kabul
edilir.

TARTISMA

Bu calismada, antihipertansif ila¢ kullanan bireyler ile
normotansif bireyler arasinda dental implant stabilitesi
ve peri-implant doku saghigi acisindan farkliliklan
degerlendirilmistir.  Antihipertansif  ilac  kullanan
bireylerde primer ve sekonder I1SQ degerleri normotansif
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bireylerden daha yiksek bulunmustur. Sondalamada
kanama orani antihipertansif kullanan grupta daha yiksek
saptanirken, radyografik kemik kaybi acisindan gruplar
arasinda anlamli bir fark tespit edilmemistir.

Turkiye gibi, son yirmi yilda bildirilen kardiyovaskuler
hastalik mortalitesindeki azalma egilimlerine ragmen (Dinc
ve ark., 2013), Orta ve Dogu Avrupa ile birlikte hala yiiksek
kardiyovaskiiler hastaliga bagli mortalite oranlarina sahip
(Muller-Nordhorn ve ark., 2008) ulkeler icin bu sonuclarin
dikkatle degerlendirilmesi 6nemlidir. Hipertansiyon
prevalansi ve mutlak yiikd, ozellikle disuk ve orta gelirli
ulkelerde kiresel olarak artmaktadir. Hipertansiyon
farkindaligi, tedavisi ve kontroli diinya genelinde,
ozellikle de dusuk ve orta gelirli Ulkelerde kabul edilemez
derecede dusuktur (Mills ve ark., 2020). Bu calismanin
sonuglarindan elde edilen implant basarisindaki artis gibi
sonuclarin, hipertansiyon farkindaligim1 arttirmaya fayda
saglayabilecegi distiniilebilir.

Calismanin en onemli sonucu olan primer ve sekonder
stabilitenin yiiksekligi Saravi ve ark., (2021) sonuclanyla
benzerdir. Antihipertansiflerin implant basaris1 uzerine
degerlendirmesini iceren calismalar siklikla sadece cep
derinligi, sondalamada kanama, plak indeksi ve marjinal
kemik kaybi gibi klinik parametreler (Seki ve ark. 2020)
veya sadece ISQ ile implant stabilitesine odaklanmistir
(Saravi ve ark., 2021). Bu calismanin giiclu yonlerinden
biri, klinik parametrelerle birlikte implant stabilitesini
degerlendirmesidir. implant yerlestirme sirasinda élciilen
ISQ degerinin dusiik olmasi, implantin basarisiz olacagi
anlamina gelmeyebilir, ancak protetik safhada yapilan
olcim degerinin disiik olmasinin implant basarisizligi ile
iliskili olmas1 soz konusu olabilir (Rodrigo ve ark. 2010).
Ancak implantin uzun vade basarsim1 degerlendirmek
icin sadece I1SQ degerlerinin olcilmesi yeterli degildir.
Uzun donem icin klinik parametrelerle korelasyon
da onemlidir. Bizim sonuclarimiza gore sondalamada
kanamanin artmasina ragmen, kemik kaybinin olmamasi,
antihipertansiflerin kemik kayb1 karsisinda koruyucu bir
rol oynadigin1 da gosterebilir, ancak komorbiditeler ve
coklu ila¢c kullamimlan gibi karistiric1 faktorler varliginda
dikkatle degerlendirilmesi gereken bir sonuctur.

Jones ve ark., (2024) sistematik derlemesi baz
antihipertansif ajanlari, implantlar icin daha iyi sagkalim
sonuclan ile iliskilendirmistir. Masri ve ark., (2024) ise
antihipertansif ila¢c kullaniminin dental implantlarn
erken implant kaybin azaltabilecegini bildirmislerdir. Bu
sonuglar, Wu ve ark., (2016)’nin antihipertansif kullanan
hastalarda 0.6% kayip bildirdikleri retrospektif calismayla
da benzerlik gostermektedir. Bizim calismamizda ise
dahil edilen hastalarda herhangi bir implant kayb1
gorulmemistir. Calismadaki daha yuksek implant basarisi
oranlar, siki dahil olma kriterleri (sadece dogal kemige
implant koyulan, ASA II-lll hastalar) nedeniyle gorulmus
olabilir.

Antihipertansiflerin birinci basamak tedavide
kullamimina iliskin rehberler, gecmiste genellikle ilac
kombinasyonlarinin  tercih  edilmesini  onermekteydi
(Chobanian ve ark., 2003, Mancia ve ark., 2007). Bununla
birlikte, gunimuzde monoterapi ile kombinasyon

tedavisi arasindaki tercih tartismali bir konu olmaya
devam etmektedir (Gupta ve ark., 2010, Satheesh ve
ark., 2024). Buna ragmen, klinik uygulamada hastalarin
onemli bir kismi kombinasyon tedavisi almaktadir. Bu
calismada tum antihipertansif kullanan hastalan alt grup
ayrimi yapmaksizin dahil etmemizin nedeni, mevcut
tartismalarda hangi tedavi yaklasiminmin istiin olduguna
dair bir kesinlik olmamas1 ve kombinasyon tedavisine olan
yaygin egilimi dikkate alarak genel bir degerlendirme
yapmay1 amaclamaktir.

Calismanin kohortunda benzer hasta sayilari olmasina
ragmen, hipertansif hastalara daha fazla implant
yapilmasini, ileri yasta daha cok sayida implantin aym
hastaya yapilmasiyla aciklamak mumkin olabilir. Yas
arttikca yiikselen 1SQ1 ve 1SQ2 degerleri, yasli hastalarin
daha fazla antihipertansif ilaca maruziyeti ve dolayisiyla
artan kimiilatif doza bagh olarak kemik yogunlugundaki
artisla aciklanabilir. Ancak bu sonuc, kemik yogunlugunu
etkileyebilecek diger faktérler nedeniyle dikkatle
yorumlanmalidir.

Bu calismanin birkac onemli sinirliigi bulunmaktadr.
ilk olarak, osseointegrasyon olciimlerinin bir parcast
olarak histolojik analiz yapilmadigr icin implantlarin
kemik-implant temas vyuzdesi Olculmemistir. Ayrica,
daha kiclik bir orneklem buyikligi ve kisith takip
siiresi, yiiksek implant sagkalim oranlarina neden olmus
olabilir. Calismada kan basinci verileri toplanmamis olup,
bu verilerin dahil edilmesi sonuclanin daha kapsamli
degerlendirilmesine katki saglayabilirdi. Antihipertansif
ilac kullanan bireylerin alt gruplari yeterince buyuk
olmadigr icin alt grup analizleri yapilmamstir. Son
olarak, calismanin retrospektif dogasi ve randomizasyon
yapilmamis olmasi, sonuclarin genellenebilirligi lizerinde
sinirlayic bir etki yaratabilir.

SONUC

Bucalisma, antihipertansif ilac kullanan bireylerde implant
stabilitesinin daha yiiksek oldugunu, ancak sondalamada
kanama oranlarinin arttigim  gostermistir. Radyografik
kemik kayb1 acisindan gruplar arasinda fark bulunmamasi,
bu ilaclarin osseointegrasyon sureci lzerindeki etkisinin
sinirll  olabilecegini  diisiindiirmektedir. Bu sonuclar
tansiyonu kontrol altinda olan ve ilac kullanan hastalan
tedavi etme konusunda Klinisyenleri cesaretlendirebilir.
Gelecekteki calismalar, farkli antihipertansif ilac
gruplarinin implant biyolojisine etkilerini daha kapsamli
olarak arastirmalidir.

CIKAR CATISMASI

Yazarlar herhangi bir cikar catismasi olmadigin1 beyan
ederler.
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Effects of Interleukin 6 (rs1800795) and Other Proinflammatory
Interleukins Gene Polymorphisms in Periodontal Diseases: A Brief
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ABSTRACT

A disease evaluated in medicine can be a predictor for a disease in dentistry, and a disease in
dentistry can be a precursor to a disease in medicine. An example is the relationship between cellular
immune factors, which are a field of the immune system, and “peri-implant diseases” evaluated in
the dentistry literature. The increase in the quality of life and life span in people necessitates the
research of new treatment methodologies for oral and dental health in the oral rehabilitation process.
Peri-implant diseases are one of the important issues to investigate. There are many factors such as
the genetic structure of the individual, and microbiological and environmental factors that determine
the success and effectiveness of implant treatment. Knowing the infrastructure of immune-related
proinflammatory cytokines in the peri-implantitis disease that we have examined can contribute to
the effectiveness of treatment approaches related to this disease. For this reason, we aimed to a
. brief review of studies evaluating the effectiveness of the IL-6 rs1800795 gene polymorphism, an
Cgrrespondlng Author important proinflammatory cytokine, and the IL-1, IL-8 and IL-17 polymorphisms, which are other
Gozde In (=) proinflammatory cytokines evaluated in the interleukin class, on peri-implantitis and therefore
gozdetuba_93@h0tmail. com periodonta[ diseases.
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polymorphism
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Tip alaninda degerlendirilen bir hastalik dis hekimligi alanindaki bir hastalik icin prediktor olabilecegi
gibi dis hekimligi alanmindaki bir hastalik tip alanindaki bir hastaligin ncisi olabilir. Bunun bir
ornegi bagisiklik sisteminin bir alam olan hiicresel bagisiklik faktorlerinin dis hekimligi literatiri
icerisinde degerlendirilen “implant cevresi hastaliklan” ile iliskisidir. insanlarda yasam kalitesinin
ve yasam siirecinin artmasi ile oral rehabilitasyon siirecinde agiz ve dis sagligina yonelik yeni tedavi
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INTRODUCTION

Treatment approaches in the field of dentistry have
necessitated the implementation of new methods for the
development of optimal oral rehabilitation, especially
for partial or complete tooth loss. In parallel with the
increasing quality of life, it has become an important
public health issue (Mller et al., 2017). It is also stated
that the prevalence of dental implants use worldwide will
reach 23% by 2026 (Moraschini et al., 2015). However,
oral rehabilitation approaches aimed at implantology
cause periodontal and peri-implant-related biological
complications, especially periimplantitis (Pl), to be
frequently observed (Lee et al., 2017).

In the 2017 World Workshop, Peri-implant Diseases were
classified as Implant Mucositis, PI, and Soft, Hard Fabric
Defects for Dental Implants. Peri-implant Diseases were
classified as Implant Mucositis, PI, and Soft, Hard Fabric
Defects for Dental Implants. The definition of implant
disease required reorganization. Pl was defined as
inflammation in the tissues of dental implants and plaque
formation associated with indirect bone loss (Berglundh
et al., 2018). Furthermore, implantitis affects more than
45% of dental implant patients (Lee et al., 2017). Patients
diagnosed with periodontitis (Dreyer et al., 2018).

Among the main risk factors, the formation of
bacterial plaques is defined as the major pathogenesis
of peripheral inflammation. Clinical studies using
polymerase chain reaction technology (PCR) have
shown that periodontal pathogenicity such as Aggregate
actors Actinomycetencomatone, Porphyromonas-
givalis, Treponemer-denticola, and Fusobacterium-
nucleatum are transmitted by natural perpetrators.
Periimplant flora is mostly similar, but the bacterial
community involved in the development of Periimplant
flora has a wider spectrum (Sahrmann et al., 2020).
Microbiota are relatively well known for terminal lobe
periimplantitis, but in the case of genetic activity in
inflammatory cell immunity, information on genetic
activity is more limited. In addition, it has been
observed that not all patients with one or more of the
basic risk factors develop PI. Also, the potential of
genetic susceptibility to be an important factor in the
development of Pl suggests that it may open new avenues
of research in this area (Lee et al., 2014).

Genetic polymorphisms are characterized by variation
in nucleotide sequences at specific locations in DNA
and are seen in at least 1% of the population. The
most common of these variations are single nucleotide
polymorphisms (SNPs), which refer to genomic regions
where a single base varies between alleles (Smith et
al., 2005). SNP detection can-be-used to identify-
altered gene or-proteins in-a particular-disease. In
particular, the SNPs in these genes have become
widespread, as cytokine genes play a significant role in
regulating immune response mechanisms (Taylor et al.,
2000). Bacterial containmen for dental implant disease
occurs several weeks after the implant is placed by
microorganisms available in the oral cavity. Bacterial
products from pathogens formed around dental tissue

stimulate the production of mediators secreted in the
periimplant crevicular fluid, which destroy periimplant
tissues. Tumor necrosis factor-alpha (TNF-a), IL-1, IL-6,
IL-8, IL-17, and prostaglandin E, are cytokines that have
been observed to be associated with dental diseases (Melo
et al., 2012; Huang et al., 2024) (Fig. 1).

To evaluate and understand the pathogenesis of
periodontal and peri-implant diseases, cytokines,
chemokines, growth factors and their receptors involved
in the host response in periodontal and peri-implant
tissue should be evaluated. This review was prepared
to examine the effectiveness of the IL-6 rs1800795 gene
polymorphism, which is a proinflammatory interleukin,
and certain interleukin gene polymorphisms evaluated
and investigated in the proinflammatory interleukin class
in patients diagnosed with PI.
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Figure 1. Peri-implant microenvironment. (Huang et al.,
2024)

The Role of Interleukin 6 (rs1800795) Gene Polymorphism
in Periodontal Diseases

IL-6 is a protein molecule that-plays a very important
role-in-the immune-system as a proinflammatory-
cytokine and is also an-important cytokine found
in non-immune cell populations. It also plays a role
in the regulation of immunity and inflammation
by acting as an intercellular messenger signalling
molecule (Tanaka et al., 2014). IL-6 stimulates several
biological processes, including antibody-production, T
cell-activation, B-cell-differentiation, increased acute
phase protein, increased hematopoiesis,
induction of angiogenesis, vascular permeability,
and osteoclast differentiation. Therefore, IL-6
has a significant effect on the response to microbial
attacks and not only acts as an anti-inflammatory tool, but
also as an anti-inflammatory tool when the inflammatory
process becomes chronic (Chmielewski et al., 2023).

It was reported that changes in systemic cincentration
of cytosin and mirror correlate with disease severity in
the presence of periodontitis where IL-6 expression
is assessed by investigating peripheral blood cells
(Melo et al., 2012). Furthermore, studies have
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reported that IL-6_expression in saliva-and-
gingival-fluid  increases in periodontitis-patients
(Mazurek-Mochol et al., 2024) and increases peri-
implant IL-6 concentrations (Chmielewski et al., 2023).

IL-6 rs1800795 polymorphism is formed by the replacement
of guanine (G) nucleotide with cytosine (C) nucleotide.
The presence of the positive allele, G, is related to
periodontal disease (Lin et al., 2007).

In a 2010 study in which 38 geriatric participants with
moderate and severe chronic periodontal disease were
evaluated, it was observed that the IL-6 rs1800795
polymorphism, especially the GG genotype, may play
a part in chronic periodontal disease in the Brazilian
population (Costa et al., 2010). This result supports the
study conducted in Finland in 2007, in which the IL-6
rs1800795 polymorphism in individuals with moderate
chronic periodontitis was observed to be dominant in
the GG genotype (Tervonen et al., 2007). A meta-analysis
study published in 2016, including 21 case-control studies,
reported that the IL-6-174 GG genotype is associated with
chronic periodontal disease in Brazilian and Caucasian
populations. The same study, In the Asian population,
it has been reported that there are conflicting results
regarding whether the CC genotype is effective (Zhu et
al., 2016).

Other case studies in Caucasian and Asian populations
have reported that the IL-6-174 G/C polymorphism, GC
genotype, a protective factor for periodontitis (Gabriela
et al., 2014; Fan et al., 2011). In addition, studies in the
Chinese population have reported that this polymorphism
is rare (Fan et al., 2011). In a study published in 2024 and
conducted on the Brazilian population, it was observed that
the relationship between the IL-6 rs 1800795 polymorphism
and the risk of periodontitis was not correlated with
selected clinical parameters. No interaction was found
between IL-6 expression in gingival tissue and plaque
index in healthy subjects, indicating that IL-6 may play a
protective role against bacterial colonization and plaque
development (Mazurek-Mochol et al., 2024).

Astudy in the British population reported that the C allele
of the IL-6-174G/C gene polymorphism was associated
with lower IL-6 levels in health problems such as juvenile
chronic arthritis, while A study in the Brazilian population
of individuals with periodontitis reported that the IL-6-
174G/C gene polymorphism, which was more common
in the control group, was associated with increased IL-6
expression for the CC genotype. The opposite observation
was that in the German population, the CC genotype was
associated with a higher risk of developing periodontitis
(Fishman et al., 1998; Moreira et al., 2007).

The Role of Interleukin 6 (rs1800795) Gene Polymorphism
on Peri-implantitis

The periodontal diseases examined are homeostatic
imbalances resulting from microbial pathogens and are
diseases with similar patterns (Turkmen et al., 2022).
Considering the genetic origins of periodontitis and PI
patients, the host response is extremely important.

In implantitis, proinflammatory cytokines promote local
secretion of Metalloproteinase (MP). This causes damage
to implant tissues and bone destruction. Especially IL-6 is
a cytokine with pleiotropic effects secreted in the early
phase of the immune response (Petkovic-Curcin et all.,
2017).

There are a limited number of studies addressing the
relationship between IL-6 - 174 gene polymorphism and
Pl risk. Melo et al. published a study (2012), examining
patients diagnosed with Pl and healthy individuals, and
reported that the most common allele for IL6 - 174
polymorphism was G and the most common genotype
was GG, and although this allele and genotype were
observed more in both groups, they stated that there
was no statistically significant difference between the
groups. However, in the literature, a polymorphism study
evaluating osseointegrated implants reported that IL6-
174 gene polymorphism was observed less, especially
in peri-implant disease. In a study evaluating from this
perspective, they found that the distribution of alleles
and genotypes of IL6-174 G/C did not have a significant
relationship with the early failure observed in dental
implant treatment (Campos et al., 2005).

In a controlled study published in 2017 examining 98
participants who received implant treatment in the last 1
year, it was stated that the IL-6 rs1800795 polymorphism
differed in terms of genotype and allele frequency. In
the evaluations within the groups, it was stated that the
C allele may be protective due to incompatibilities in
genotype distribution (Turkmen et al., 2022).

The findings of this published study support the idea that
GG genotype can be a cause for Pl and chronic periodontitis
susceptibility with the results obtained from the Brazilian
population, where 215 people were examined in 2013
(Casado et al., 2013).

Role of Gene Polymorphisms
Interleukins in Peri-implantitis

of Proinflammatory

Interleukins are proinflammatory cytokines, and they are
effective in all processes related to periodontitis disease
and osteoclastagenesis (Jia et al., 2015). Inflammation
has a critical impact on osseointegration and implant
success. Inflammatory cytokine production triggers Pl and
stimulates bone resorption, leading to implant failure.

IL-1 is known as the main cause of chronic inflammatory
diseases and plays an effective role in the destruction
of the extracellular matrix of the connective tissue and
bone destruction (Cardoso et al., 2022). Moreover, it is
the main pyrogen cytokine. It is considered one of the
main cytokines in the inflammatory response because it
affects other inflammatory cytokines. Mainly, IL-18 levels
show an increase in peri-implant cervical fluid (PICF) in
Pl. In addition, IL-18 levels have been reported to be
positively correlated with implant failures (Chmielewski
et al., 2023; Corréa et al., 2019; Sahoo et al., 2021;
Baseri et al., 2020; Aleksandrowicz et al., 2021; Ghassib
et al., 2019).
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In a study published in 2024, the evaluation of IL-1
polymorphisms was made under two groups and it was
emphasized that there was a relationship between-IL-1
polymorphisms and Pl only when-combined-with
polymorphisms of other cytokines. It was stated that
there may be a relationship-between-IL-1 polymorphisms
and Pl in the presence of heavy smoking, autoimmune
diseases and chronic diseases (Santostasi et al., 2024).
On the other hand, unlike IL-6, IL-18 has been shown in
different studies not to show similar levels in periodontal
diseases. Furthermore, their levels are sometimes lower-
than in mild-periodontitis (Aleksandrowicz et al., 2021).
Additionally, IL-18 levels, unlike other interleukins,
are less in Pl than-in periimplant-mucositis, suggesting
possible-factors causing bone destruction (Corréa et al.,
2019).

IL-8 is-a-chemokine involved in the induction and
development of acute and chronic inflammatory
processes. Unlike many other cytokines, it has a distinct
target specificity for the neutrophil, with only weak
effects on other blood cells. IL-8 attracts and activates
neutrophils in inflammatory regions (Bickel 1993).
Neutrophils play a significant role in the pathogenesis
of periodontal and peri-implant diseases. Their high
concentrations can cause acute inflammation and
infiltrate. This causes greater rates of bone loss, as seen
in peri-implantitis. Studies have also reported that IL-8
SNPs are not individually associated-with-periodontitis. In
this context, 8 polymorphisms of IL-8 were examined and
it was revealed that there was no relationship between
predisposition to periodontitis (Chmielewski et al., 2023).
It was shown that there were differences in ethnic groups
only in the IL-8 rs4073 polymorphism, especially in Asian
and mixed populations, and that there was no difference
in the Caucasian population (Wang et al., 2016; Duarte et
al., 2016; Faot et al., 2015). In addition, a study published
in the Turkish population in 2022 reported that IL-8 coding
polymorphisms did not create a significant change in IL-8
synthesis in periodontitis and PI patients (Turkmen et al.,
2022).

IL-17 is a proinflammatory cytokine primarily for signaling-
purposes and its production is stimulated by IL-23. It is
produced by T lymphocytes (Chmielewski et al., 2023).
The IL-23/IL-17 axis in immune system activity is known
to be quite present in periodontal tissues. It is produced
more especially in the presence of an extracellular
pathogen. Th17 cells are the cornerstone of this axis and
are a subset of CD4+ T cells. They are the cells responsible
for coordinating the elimination of pathogens that damage
periodontal tissues. This subset is distinguished primarily
by the production of IL-17. IL-17 level is elevated in Pl
(Rodriguez-Montaiio et al., 2025).

IL-17 stimulates fibroblasts mainly by binding to its
receptor, which promotes the expression of further
pro-inflammatory cytokines, one of which is RANKL,
which activates osteoclasts and thus promotes bone
erosion. Both periodontitis-and-Pl are also common and
widespread features (Kini et al., 2022). IL-23 stimulates
IL-17 production by inducing the Th17 pathway in

periodontal disease. There are six known IL-17 molecules,
designated A to F. IL-17A is thought the main member-of-
the IL-17 family and is therefore the-most-studied (Rosine
et al., 2021).

When looking at studies examining Pl, regarding IL-17A
rs10484879 polymorphism, a-study conducted in the
Iranian population in 2013 reported a more frequent of the
CC genotype than CAand AAin-patients-with periodontitis,
Pl and control groups. In addition, while the AA genotype
was-not-detected in-the-chronic-periodontitis and
periimplantitis groups, presence of the AA genotype was
detected in the control group (Kadkhodazadeh et al.,
2013a). Another case-control study published by the same
group in 2013 primarily focused-on the genetic makeup
of-IL-17. The-effect-of this polymorphism-on-chronic
periodontal diseases was investigated. Two important
differences were noted the two groups. CC-genotype was
observed at a higher-frequency in the Pl group. In terms
of AA genotype, AA genotype was not observed in CP and
PI patients (Kadkhodazadeh et al., 2013b).

The findings of the study published by Talib and Taha
in 2024 contradict the studies conducted on the Iranian
population. The-present-study observed a significantly-
higher rate of periimplantitis in individuals with the AA
or GA genotypes, i.e. genotypes containing the A allele,
in IL-17A rs2275913 gene polymorphism. It was stated
that the-frequency-of the homozygous-genotype-AA in
Pl was much-higher than the frequency-of GG-genotype
and G-allele. In addition, the effectiveness of the IL-17A
rs2275913 gene polymorphism in chronic periodontitis
cases was taken into account, supporting the idea that it
could be a beneficial determinations for-the pathogenesis-
of-Pl. It was also stated that IL-17A rs2275913 gene
polymorphism could serve as a prognostic biomarker for
Pl (Talib & Taha, 2024).

CONCLUSION

As a result of the studies obtained, although IL-6 is
generally accepted as a proinflammatory cytokine and
is known as an important mediator in acute and chronic
inflammation processes in immune-related studies,
we can state that more studies should be conducted
in ethnic groups, especially on the IL-6 rs1800795
polymorphism. In studies conducted on periodontitis,
one of the periodontal diseases, the effectiveness of the
IL-6 rs1800795 polymorphism has-been demonstrated to
a certain extent. However, there are few and limited
studies on the effectiveness of approaches that include
implant treatment, such as peri-implantitis. More studies
with larger sample groups are needed on this subject.

On the other hand, in the studies conducted on other
proinflammatory cytokines interleukins, the fact that IL-1
is pyrogen for other proinflammatory cytokines supports
the idea that it is a significant proinflammatory cytokine
for periodontal disease, and PI; while the variable results
reported for IL-8 and IL-17 reveal the need for studies in
different ethnic groups and larger samples.
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