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Effects of Thermal Cycles and Immersion in Different Beverages on Color, Translucency
and Hardness of Different Composite Resins

Termal Dongiilerin ve Farkli iceceklere Daldirmanin Farkli Kompozit Recinelerin Renk, Yar1 Saydamlik ve Sertlik Uzerine Etkileri
Omer SAGSOZ%(0RCID-0000-0002-6506-537x), Pinar GUL(ORCID-0000-0003-3714-4991)

9Ataturk University, Faculty of Dentistry, Department of Restorative Dentistry, Erzurum, Tirkiye
9Atatiirk Universitesi, Dis Hekimligi Fakiiltesi, Restoratif Dis Tedavisi AD, Erzurum, Tiirkiye

ABSTRACT

The aim of this study is to evaluate the color stability, translucency and
hardness of eight different composite resins, after thermal cycling and
immersion in beverages. Six light-cured dimethacrylate-based composite
(Clearfil Majesty Esthetic, Clearfil Majesty Posterior, Grandio, Grandio Flow,
Arabesk Top, Valux Plus), an ormocer (Admira) and a silorane-based
composite (Filtek Silorane) were tested in this study. Fifteen samples (8x2
mm) from each composite were prepared. All samples were subjected to
thermal cycling [(5.0 + 0.5)~(55.0 £ 1.0) °C, 1000 cycles]. After thermal
cycling, fifteen specimens in each group were divided into three subgroups
(n = 5): distilled water (control), coffee, and red wine at 37°C for 30 days.
With a spectrophotometer, the AE and Translucency Parameter (TP) were
calculated against white and black backgrounds. Color, translucency and
hardness of all samples were remeasured baseline, after thermal cycles and
after immersion in beverages. The data were analyzed using repeated
measured analysis of variance and Bonferroni multiple-comparison test
(P<0.05). Red wine and coffee caused perceptible discolorations in all
composite resin materials (AE>3.3). The effect of thermal cycles on color
and translucency was not statistically significant (P>0.05). TP values
generally decreased especially after immersion in red wine (P<0.05).
Hardness values were varied among composite resins but generally
decreased after thermal cycles and immersion especially in red wine.
Thermal cycling and immersion in beverages caused to decrease in hardness
values for composite materials. Because of negative effects on color and
translucency, it should be noted especially red wine consumption.

*A preliminary report of this study was represented at 8 th International
Conference and Exhibition on Dentistry Oral Care, 18-20 April 2016, Dubai,
BAE.

0z

Bu calismanin amaci, sekiz farkli kompozit recinenin termal dongiiden sonra
ve iceceklere daldinldiktan sonra renk stabilitesini, saydamlgim ve
sertligini degerlendirmektir. Bu calismada alt1 adet 1sikla sertlesen
dimetakrilat bazli kompozit (Clearfil Majesty Esthetic, Clearfil Majesty
Posterior, Grandio, Grandio Flow, Arabesk Top, Valux Plus), bir ormocer
(Admira) ve silorane bazli bir kompozit (Filtek Silorane) test edildi. Her bir
kompozitten onbes ornek (8x2 mm) hazirlandi. Tim numuneler termal
dongiiye [(5.0 + 0.5)~(55.0 + 1.0) °C, 1000 dongu] tabi tutuldu. Termal
dongiiden sonra, her gruptaki on bes ornek ig¢ alt gruba aynldi (n = 5):
damitilmis su (kontrol), kahve ve 37°C'de 30 giin boyunca kirmizi sarap. Bir
spektrofotometre ile AE ve Yar1 Saydamlik Parametresi (TP), beyaz ve siyah
arka planlara kars1 hesaplandi. Tiim numunelerin rengi, seffafligi ve sertligi,
termal dongililerden sonra ve iceceklere daldirldiktan sonra yeniden
olculdi. Veriler, tekrarlanan olcilen varyans analizi ve Bonferroni coklu
karsilastirma testi (P<0.05) kullamilarak analiz edildi. Kirmizi sarap ve
kahve, tim kompozit rezin materyallerde (AE>3.3) hissedilir renk
degisimlerine neden olmustur. Termal dongiilerin renk ve yarn saydamlik
tizerindeki etkisi istatistiksel olarak anlamli degildi (P>0.05). TP degerleri
genel olarak ozellikle kirrmz1 saraba batirldiktan sonra diistii (P<0.05).
Sertlik degerleri kompozit recineler arasinda farklilik géstermis ancak genel
olarak termal donglilerden ve ozellikle kirrmz1 saraba batirildiktan sonra
diismiistiir. Termal dongli ve iceceklere daldirma, kompozit malzemeler
icin sertlik degerlerinin diismesine neden olmustur. Renk ve yari saydamlik
Uzerindeki olumsuz etkileri nedeniyle oOzellikle kirnmzi sarap tiiketimine
dikkat edilmelidir.

Introduction

Light can be reflected, absorbed, refracted and emitted when it
reaches the tooth surface, as with any other object.['] Natural tooth
color is the result of a combination of light reflected from the enamel
surface and emitted or reflected by dental hard tissues.[?] The most
important factor in the success of an aesthetic material is that it
imitates the natural tooth color and provides color stability.[*] Although
the use of full-ceramic restorations undoubtedly provides good
aesthetics; the disadvantages such as fragile structures, the necessity
of indirect technique, and excessive wear in the opposing dentition
have not been overcome accurately.[*] On the other hand, composites
have been used in dentistry for many years to make successful
restorations.[’]

The use of tooth-colored composite-resin materials, in addition to
meeting aesthetic needs, is becoming widespread as a result of the
possibility of conservative operation, short clinical study time, durable
and economical treatment solution, and increasing the knowledge of
patients about materials.[*] Recent updates in filler ratio, type and size
have been of tremendous help in providing composite resin restorations
with a more natural appearance.[’] With the evolution of
nanotechnology, nano-sized (sub-micron) fillers have been included in
dental composite resin materials. Optical and wear properties are
improved, while mechanical properties remain at least comparable to
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conventional composites.[® °]

Aesthetic demands have created a need for dentistry to have
information about color and its three-dimensional nature, as well as
the factors affecting color stability.['’] The greatest requirement of
the composite resin to be applied in the anterior region is to achieve a
perfect color match with the natural tooth and to preserve its optical
properties over time.[''] However, one of the most important
disadvantages of these materials is their discoloration due to prolonged
exposure to the oral environment. It has been determined that
coloration occurs in these polymeric materials depending on internal
and external factors.['?] Degradation of the resin matrix and the
matrix-filler interface is the main cause of internal discoloration. In
addition, factors originating from the material itself, such as the type
of resin matrix, lower filler ratio, and incomplete polymerization can
also be effective in internal coloration. It has been suggested that
surface deterioration leading to the absorption of colored beverages
and foods, smoking, and inadequate oral hygiene are the main causes
of external discoloration.['> '] It has been reported that other factors
causing the coloring of the composites are the strength of the
polymerization device["”], the type of polymerization['¢], UV rays['"],
bleaching treatment['®], and polishing method.['**°] Unacceptable
color change is the primary reason for replacing anterior composite
resin restorations.['% 2" 22]

Sorumlu yazar/Corresponding Author: Omer Sagséz
E-mail: omer.sagsoz@atauni.edu.tr
Doi: 10.15311/ selcukdent;j.1082703

362


https://orcid.org/0000-0002-6506-537X
https://orcid.org/0000-0003-3714-4991

Selcuk Dent J. 2023 Sagsoz O, Gul P

Color identification methods mostly use a three-dimensional coordinate system that includes hue, chroma, and value. More subtle features
such as tranlucency, opacity, opalescence, iridescence, surface gloss and fluorescence can be added to these features.[?*] Translucency and
opacity are accepted as the most important of these secondary features, which are indicators of the quality and amount of light reflection.[?*]
Translucency is often characterized as the fourth dimension of color and can be measured with a device similar to color. The translucency
parameter (TP) is the color difference of a uniformly-thick material on a black and white background and expresses the ability of the material
to mask the background. The translucency parameter ranges between 0 and 100. O indicates completely opaque material, 100 indicates
completely transparent material.[?*] When the color of a restoration is combined with appropriate translucency, it is possible to closely match
the surrounding dental tissues.[%]

In recent decades, composite resins have evolved, but imitation of natural tooth color and color stability is still a clinical concern and an
important area of dental research. For this reason, studies have been carried out to evaluate the color stability of the composite over time.
In previous studies on color stability, it has been observed that different beverages, especially coffee, tea, and red wine cause coloration at
varying rates. The probability of these beverages to cause color change differs according to their content and properties.[?” %] Color and
translucency changes of resin composites after aging protocols have been evaluated in many studies.[?-3'] The durability of restorative materials
in oral environment is closely related to their dissolution resistance. Various studies have shown that the erosive activity of acids in beverages
can affect properties such as microhardness and water absorption, and thus the long-term success of restorations.[*?] Moreover, the surface
microhardness of a polymerized resin is an important physical parameter to show the color stability and degree of polymerization.[*}]

To the best of our knowledge, there are only a few studies on the optical and mechanical properties of composites in different beverages and
after thermal aging. Only one study investigated the correlation between color and surface hardness change in composites immersed in different
beverages. The aim of the present study is to examine the effects of coloring beverages and thermal fatigue on color, translucency and surface
hardness on different composite materials. The null hypothesis of the study is that beverages will not have an effect on the optical properties
and surface hardness values of different composites.

Materials and Methods

In this study, 8 different composite materials were used and these materials are shown in Table 1. G*Power 3.1.9.4 software (Heinrich-Heine
Dusseldorf University, Dusseldorf, Germany) was used to determine the sample size based on using the following parameters: 90% power, 0.25
effect size, and a error at 0.05. A minimum sample size of 5 samples for each subgroup was assessed to be appropriate.

Clearfil Majesty Kuraray Medical, Sllanatedlbariimlalasss

Bis-GMA, aromatic 0.7 um,

Esthetic Okayama, Japan NEmEIait dimethacrylate il prepolyrne_rized 20 nm ecS o032
nano-organic filler
" . Bis-GMA, TEGDMA, Silanated glass ceramic
Cle;g'sltziaéfsw Kuraray Medical Nanosuperfilled aromatic filler, surfacetreated alimina 123 Hm, 92-82 00110A
dimethacrylate microfiller am
. VOCO GmbH . Bis-GMA, TEGDMA, Glass-ceramic (microfiller) 1pm . 9
(Grrznife Cuxhaven Germany NESTTEGTE DMA Si0 (nanofiller) 20-60 nm St il s
o o SiO-nano particles
. VOCO GmbH Flowable " silicium dioxide, glass 9
Grandio Flow Cuxhaven Germany Nanohybrid Bis-GMA, TEGDMA, ceramic particles (40 nm()ﬂ:rans)s fillers 80.2-65.7 112740300,0%
Filtek Silorane 4y Esﬁ’m&' Pl Silorane Siloranes Quartz, yttrium fluoride 0.47 ym 76 N132573
" VOCO GmbH Ormocer, Bis-GMA, o "
Admira Cuxhaven Germany Ormocer UDMA Ba-Al-B-silicate glass, SiO2 0.7 um 78-56 1034200
q Bariumaluminiumsilicate
Arabesk Top V%ﬁg]g’g:” Microhybrid B'S’GMAbIAiGDMA' glass, Lithium aluminium 0.7 um 77-56 1051274
silicate
Valux Plus 3M ESPE Hybrid Bis-GMA, TEGDMA Silanetreated ceramic 0.01-3.5 um 80-71 N252857

Bis-GMA: bisphenol A glycidyl methacrylate; TEGDMA: triethylene glycol dimethacrylate; UDMA: urethane dimethacrylate

15 samples from each material were obtained using a 2 mm thick and 8 mm diameter stainless steel mold. A3 shade was chosen for each
composite. The composites were placed in the mold and, celluloid tape and microscope glass were placed on the composite surface and held
with finger pressure to obtain a smooth surface. Then, composite materials were polymerized using a LED polymerization device (Elipar
Freelight Il, 3M ESPE, St. Paul MN, USA) according to the manufacturer's recommendations. The light intensity of the polymerization device
was checked with a radiometer (Hilux Ultra Plus Curing Units, Benlioglu Dental Inc., Ankara, Turkey). The irradiance of halogen LCU was 600
+ 67 mW/cm2 with a wavelength of 450 - 520 nm. After polymerization, the surfaces of the samples were polished using polishing discs (Sof-
Lex, 3M ESPE, St.Paul, MN, USA).

After the initial color and translucency measurements the samples were subjected to thermal cycling. (1000 cycles, waiting time 15 seconds,
between 5 and 55°C). Color and translucency re-measurements were made and the samples were randomly divided into 3 sub-groups with 5
samples in each. Then, the samples were kept in coffee (Nescafe Classic , Nestle, Bursa, Turkey) or red wine (DLC Okiizg6zii 2009, Doluca,
istanbul, Turkey) or in distilled water as a control. 2 g of coffee powder was dissolved in 200 ml of water that has just boiled and cooled for 1
minutes as per the manufacturer’s recommendation to prepare coffee. Samples were immersed in solutions for 3 hours a day, and were left in
distilled water during the rest of the time. The measurements were repeated at the specified intervals.
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Color measurement intervals:

- Initially when the samples are dry

- -After waiting 24 hours in distilled water

- -After the thermal cycle

- -After being kept in the coloring solution for 1 day

- -After being kept in the coloring solution for 1 week
- -After being kept in coloring solution for 15 days

- -After being kept in the coloring solution for 1 month

Translucency measurement intervals:

- Initially when the samples are dry

- -After waiting 24 hours in distilled water
- -After the thermal cycle

- -After the last period of coloration

Color measurements of the samples (Shade Pilot, DeguDent, Hanau-
Wolfgang, Germany) were recorded as CIE L* a* b* value using
spectrophotometer. The device was calibrated before starting the
color measurement of each group. Measurements were made on a
standard white background (L = 93.6 a= 1.5 b = -3.0) and the average
CIE L* a* b* value was obtained by measuring 3 times from each sample.
Color differences (AE) were calculated using the formula below.

AE = \[[(L; — L2+ (a; — a)? + (b, — by)?]

The L1, a1 and b1 values represent the CIE L* a* b* values of the
composite samples when they were initially dry, while the Lz, a; and bz
values represent the CIE L* a* b* values measured in periods.

(AL= L2* - L+*, Aa=az*- a:* and Ab= bz*- bi*)

Translucency parameter (TP) were calculated using the formula below.

TP = \/[(LB = Ly)?+ (ap — aw)? + (bp — by)?]

The CIE L* a* b* values of white background were L= 93.6 a= 1.5 b= -
3.0, and black background were L= 19.4 a= 0.5 b= 2.5.

Vicker’s diamond indenter was used in a microhardness tester
(Micromet 2001, Buehler, Illinois, USA) for specimen indentation. For
each microhardness test, two indentations were made at randomly
selected locations (no more than 1 mm from the center) on the top and
bottom surfaces of each specimen using a load of 50 g for 15 seconds.
The average of the two measurements was calculated. All hardness
values were expressed in Vickers hardness, where 1 HV=1.854 P/d2,
with P being the indentation load and d the diagonal length.

Hardness measurement intervals:

- -After 24 waiting in distilled water (Initial)
- -After the thermal cycle
- -After the last period of coloration

The data were analyzed with repeated measured analysis of variance
and Bonferroni multiple-comparison test (P<0.05) using a statistical
software (SPSS 20, IBM Corp., Armonk, NY, USA).

Results

Tables 2-4 show the interactions among color, translucency and
hardness values of composite resins baseline, after thermal cycles and
after coloration respectively. Three-way repeated-measures ANOVA
revealed that there were significant differences among the period,
resins and the solutions used (distilled water, coffee and red wine)
(P<0.05).

Generally the specimens stored in distilled water did not exhibit
significant variance in the AE* and TP values. As an exception Filtek
Silorane showed significant differences for both values after immersion
in distilled water. After being immersed in coffee and red wine, all the
products become darker (p<0.05). Translucency parameters and
hardness values significantly decreased after red wine immersion for
many composite resins. According to the results of the repeated
measure ANOVA test, the interactions between materials, beverages
and periods are all significant (p<0.05) (Table 2,3,4).

Table 2. Results of all interactions among the groups in terms of
color change (AE*a) values

Resins 61.681 8.812 12,429 001*
Beverages 2 1.980.795 990.398 1.396.976 001*
Resins * Beverages 14 120.109 8.579 12.101 .001*
E"g;ff;‘e"sv)ee” 9% 68.060 709
Period 2 4223327 2111664  4.257.029 001*
Period * Resins 14 205.146 14,653 29.540 001*
Period * Beverages 4 3.839.564 959.891 1.935.101 001*
Pe"i]‘;gv;rl:;is‘“ : 28 245.230 8.758 17.656 001*
Error(period)(Intra 192 95.240 496

samples)
*P<.05 indicates statistically significant difference.

Table 3. Results of all interactions among the groups in terms of
translucency parameter (TP) values

Resins 309313 44.188 261.543 001
Beverages 2 30.866 15.433 91346 001
Resins * Beverages 14 10.722 .766 4.533 .001*
E"g;f;g“s’fe" 9% 16.219 169
Period P 171.070 85535 167.690 001
Period * Resins 14 51.498 3678 7.212 001
Period * Beverages 4 235.837 58.959 115.589 001
Peried* Resins * 28 26920 961 1.885 007+
everages
E“;‘:;’;‘I’:s)g'""a 192 97.935 510

*P<.05 indicates statistically significant difference.

Table 4. Results of all interactions among the groups in terms of
hardness values

Resins 261305419 37.320346  2.873.637
Beverages 2 2.042.606 1.021.303 78.621 001
Resins * Beverages 14 8.190.239 585.017 45.035 .001*
E"‘s’;g?;;“s’)ee" 9% 1.247.067 12990
Period 2 44645072 22322536 1647335 001
Period * Resins 14 17.946172  1.281.869 94.598 001
Period * Beverages 4 426.761 106.690 7.873 001
PE’ESV;':;L“ - 28 40059504  1.430.700 105.581 001+
E"°"s(§;‘l?gs)§'“"a 192 2601733 13551

*P<.05 indicates statistically significant difference.

Red wine and coffee caused perceptible discolorations in all
composite resin materials (AE>3.3) This discoloration was higher for
Grandio Flow than other resins (Table5). The effect of thermal
cycles on color and translucency of resins was not statistically
significant (P>0.05) (Tables 5 and 6). The null hypothesis of the
present study was partially rejected due to this result. (TP values
of composite resins generally decreased especially after immersion
in red wine (P<0.05). Hardness values were varied among composite
resins but generally decreased after thermal cycles and immersion
especially in red wine. (Table 7) (Figure 1, 2, 3).
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Table 5. Mean (Standard Deviation) and multiple comparisons of AE*., values baseline, after thermal cycles and coloration

0.78 (0.50) 0.74 (0.38) 0.66 (0.23) -0.12
Clearfil Majesty Esthetic CF 062 (0.23) 1,12 (0.28) 4.06 (0.38)* 3.44
0.72(0.29) 0.80 (0.16) 19.84 (3.44) 19.12

0.80 (0.46) 1.86 (0.51) 1.30 (0.16)
Grandio CF 0.60 (0.10) 1.34 (0.46) 5.10 (0.58)* 4.50
0.72(0.27) 1.56 (0.49) 17.12 (0.71)* 16.40

1.18 (0.55) 238 (0.91) 2.16 (0.51)
Filtek Silorane CF 0.86 (0.11) 2.40 (0.65) 3.76 (0.48)* 274
0.82 (0.40) 2.40 (0.48) 13.58 (0.87)* 12.76

0.88 (0.66) 1.94 (0.65) 1.68 (0.81)
Arabesk Top CF 0.54 (0.40) 1.56 (0.63) 3.56 (0.46)* 3.02
RW 0.40 (0.19) 1.56 (0.48) 17.52 (1.06)* 17.12

Bold numbers in table represents statistical differences (p<0.05). (TC: Thermal Cycles, DW: distilled water, CF coffee, RW: red wine)*Indicates clinically unacceptable value (AE*ab<3.3)

Table 6. Mean (Standard Deviation) and multiple comparisons of translucency parameter values baseline, after thermal cycles and coloration

14.72 (0.28) 14.24 (0.29) 14.50 (0.24) 0.22
Clearfil Majesty Esthetic CcF 14.36 (0.49) 14.30 (0.44) 13.70 (0.52) 0.66
RW 14.82 (0.76) 14.62 (0.56) 9.38 (0.90) 5.44

DW 17.60 (0.61) 17.46 (0.72) 16.88 (0.76) 0.72
Grandio CF 17.38 (0.25) 17.30 (0.38) 16.98 (0.69) -0.40
RW 17.26 (0.30) 16.92 (0.59) 12.12 (0.95) 5.14

DW 11.04 (0.59) 11.32 (0.62) 12.80 (0.24)
Filtek Silorane CF 11.10 (0.60) 11.24 (0.63) 11.54 (0.70) 0.44
RW 11.42 (0.47) 11.74 (0.22) 10.94 (1.42) 0.48

DW 15.10 (0.48) 14.84 (0.60) 15.08 (0.52) 0.02
Arabesk Top CcF 15.14 (0.30) 14.92 (0.33) 14.54 (0.39) -0.60
RW 15.70 (0.48) 14.90 (0.69) 10.72 (0.95) -4.98

Bold numbers in table represents statistical differences (p<0.05). (TC: Thermal Cycles, DW: distilled water, CF coffee, RW: red wine)
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Table 7. Mean (Standard Deviation) and multiple comparisons of hardness values baseline, after thermal cycles and coloration

bW

56.4 (1.34)a 44.8 (1.10)b 38.8 (1.10)c 17.60
Clearfil Majesty Esthetic CF 512 (1.64)a 47.0 82.24)a 412 (1.10)b -10.00
RW 476 (2.19)a 50.2 (1.10)a 37.2 (0.45)b 10.40

bW 113.2 (4.38)a 73.2 (1.10)b 103.6 (3.58)a -9.60
Grandio CF 130.0 (2.74)a 112.8 (14.79)a 84.4 (3.29)b -45.60
RW 133.2 (9.34)a 103.6 (3.58)b 69.6 (2.19)c -63.60

DW 68.8 (1.10)a 82.2 (4.09)b 73.0 (2.34)ab 4.20
Filtek Silorane CF 83.4 80.89)a 66.4 (2.19)b 87.0 (5.39)a 3.60
RW 1016 (3.13)a 70.4 (2.19)b 35.8 (1.10)c -65.80

bW 81.0 (2.24)a 52.6 (0.89)b 436 (2.19)c -37.40
Arabesk Top CF 101.0 (3.08)a 55.2 (1.64)b 71.4 371 -29.60
RW 69.2 (1.10)a 472 (1.64)b 44.8 (1.10)b -24.40

Superscripts in same column represents statistical differences (p<0.05). (TC: Thermal Cycles, DW: distilled water, CF coffee, RW: red wine)

Filtek Silorane and Admira showed better results than methacrylate based composites in respect of the color, translucency and hardness

(p<0.05) (Tables 5-7) (Figure 1, 2, 3).

AE*ab values baseline, after thermal cycles
and coloration

Clearfil Clearfil
Majestry | Majestry
Esthetic | Posterior

Filtek
Silorane

Grandio Admira

Flow

Grandio

M Baseline W After TC m After Coloration

Figure 1. AE values baseline, after thermal cycles and coloration
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TP values baseline, after thermal cycles and coloration

Clearfil Clearfil Grandio | Grandio
Majestry | Majestry Flow Silorane
Esthetic | Posterior

M Baseline m After TC m After Coloration

Figure 2. TP values baseline, after thermal cycles and coloration

Hardness values baseline, after thermal cycles and
coloration
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Esthetic | Posterior
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Figure 3. Hardness values baseline, after thermal cycles and coloration
Discussion

Composite resins, which started to be used in the field of dentistry in the 60s, gained popularity and became the first choice for anterior
and posterior direct restorations.[** 3°] The life-span of composite restorations have been investigated and are seen as materials with
acceptable performance, with a 1-4% annual failure rate. While the most important factor in failure is caries and fracture of tooth and/or
restoration in posterior area, the aesthetic factor in anterior teeth plays an important role in the necessity of an intervention in the
restoration for both dentists and patients.[>¢-3]
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Color changes that occur over time in composite restorations are a
challenge for dentists and the perception of color change may differ
among patients. Since this situation is subjective, while it is not a
problem for one individual, it may be a problem for another. On the
other hand, Ruyter et al.[**] concluded that the clinically acceptable
discoloration (AE) of a restoration should be less than 3.3. In the
current study, although the color change at the end of one month
showed a statistically significant difference for all composites kept in
red wine and coffee compared to the control group (distilled water),
these two coloring drinks gave results above 3.3. Thus, the null
hypothesis of the study was rejected regarding color change. After
thermal cycling, the color change in all composites did not exceed the
clinical acceptability level. Kamheya et al.[*] also investigated the
color changes of bulk-fill composites by keeping them in different
beverages after thermal cycling. While there was no significant color
change in the samples kept in water, they reported significant
changes in AE values greater than 3.3 in samples aged in cola, coffee
and red wine.

In this study, the color changes in the Grandio flow groups were found
to be significantly higher than the other composites (p<0.05).
Inorganic fillers in the structure of resin composites have better color
stability than other components.[*'] The fact that the inorganic filler
ratio in the Grandio flow structure is less than many composite resins
in the study partially explains this result. Choi et al.[*?] investigated
the color stability of Arabesk Top, Filtek Supreme and Tetric Ceram
composites after thermal cycling and found AE values less than 3.3,
consistent with our study. They claimed that the filler type was the
cause for the Filtek Supreme, which showed the highest color change.
It is known that the matrix and filler type and the matrix-filler
interface affect the water absorption and color change of composites.

As human enamel has natural translucency, aesthetic restorations
should also mimic the translucency of natural teeth.[*] Since
translucency makes the restorations look more natural, it is one of
the main factors that cannot be ignored in the construction of
aesthetic restorations.[* ] Translucency, which expresses a state
between full opacity and transparency, allows light to pass through
the material and scatters it. Rather than reflection or absorption of
light, it is dispersed in the material.[*] The object behind the
material cannot be seen clearly.[*] Recently, fillers with sizes
between 5-100 nanometers have been produced. Because these filler
sizes are below the wavelengths of visible light (380-780 nanometers),
nanofilled composites provide positive translucency, polishability and
surface gloss.[?" *®] In addition, it has been reported that these
materials show high translucency of nanomeric particles ranging from
20-75 nanometers on average, which is below the wavelengths of
visible light.[*]

Composites show a "chameleon” effect in small cavities with the help
of surrounding and underlying dental tissues.['”] However, especially
in large class 3 and 4 cavities, composites with high translucency may
appear too gray because they cannot hide the dark background of the
oral cavity.[*] For this reason, it is more appropriate to use
composites knowing their translucency properties. In addition,
varying degrees of variability were observed in TP between resin
composites after aging.[>'] In terms of TP, it is known that composites
show varying values after immersed in water, while TP of some
composites increase, some of others may decrease.[*’] In the current
study, although the translucency values decreased slightly in the
control group (except for Filtek Silorane), these values were not
considered statistically significant. (p>0.05). Among other beverages,
especially red wine significantly decreased the translucency values of
the composites except Filtek Silorane (p<0.05). It can be said that
both situations are caused by the different organic matrix structure
of Silorane. Coffee caused a significant reduction only on the Majesty
Posterior. The null hypothesis of this study was partially accepted in

terms of translucency. The translucency of dental resin composites
varies depending on their thickness, as well as the light scattering and
absorbing coefficient of the resin, filler particles, color pigments and
opacifiers.[*> ] Different resin matrix and filler types may vary in
color and translucency due to the influence of the content on the
optical properties. Similar to the present study, Kaizer et al.[*]
reported an increase or decrease in translucency in the composites
(Filtek Supreme, Filtek P90, ROK) they used after 30 days of soaking
in water. They reported that translucency decreased in all composites
in red wine.

Restorative dental materials absorb water slowly, primarily due to the
polar properties of the resin molecules. Water molecules infiltrating
the polymer matrix affect the matrix-filling interface and polymer
chains, resulting in reduced mechanical properties.[**] The properties
of resin composites change after thermal cycling, and the effect of
thermal fatigue differs with material properties.[*’] In the present
study, while the surface microhardness values generally decreased
after thermal fatigue, soaking in coffee and red wine also caused
additional decreases in these values. As a remarkable result, coffee
caused a statistically significant increase on Grandio Flow, Filtek
Silorane, Admira and Arabesk Top composite resins, which showed a
decrease in surface hardness after thermal fatigue (p<0.05). This
effect of coffee can be investigated in different studies. However, it
should be noted that in the current study, similar to other studies, the
surface hardness values of the samples kept in coffee decreased
compared to the initial measurements.

Conclusion

The effect of red wine on color change and translucency of the
composites was significantly greater than that of coffee and distilled
water. In addition, the negative effect of coffee on these properties
is undeniable which is showing clinically unacceptable AE values in all
solutions. Generally hardness values reduce after thermal cycle and
colorant agents. The effect of all solutions are similar, with a slight
difference in red wine.
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ABSTRACT

Background: The present study aims to evaluate the effect of local vitamin
C application on inflammatory response and periodontal tissue destruction
in rats with experimental periodontitis.

Methods: A total of 21 animals, 7 rats in each group, were used in the study:
1- Non-ligation (NL), 2-experimental periodontitis (EP), and 3- local vitamin
C (VtC) groups. Experimental periodontitis was induced in EP and VtC group
rats. After 11 days, the ligature was removed. 50 mL of saline solution and
vitamin C were injected locally into the vestibule sulcus of the EP and VtC
group rats, respectively. After the rats were sacrificed, blood and gingival
tissue samples were taken. TNF-a levels were analyzed biochemically in
serum and 8-OHdG and MMP-8 were analyzed immunohistochemically in
gingival tissue. The mandibular specimens were histologically evaluated for
bone destruction and attachment loss.

Results: The numeric density of 8-OHdG and MMP-8 immunopositive cells
were found to be statistically significantly lower in the Vtc group than in the
EP group. Vitamin C administration significantly reduced attachment loss
and bone loss in the VtC group as compared to the EP group. However, there
was no significant difference in serum TNF-a level in the VtC group compared
to the EP group.

Conclusions: Local application of vitamin C may reduce inflammation-
related bone destruction by supporting the inflammatory response with the
antioxidant activity of vitamin C and contributing to the resolution of
inflammation with its potential immunomodulatory effect. Vitamin C may be
a therapeutic agent that can be used in the treatment of periodontitis.

Keywords: Antioxidants, Experimental Periodontitis, Oxidative Stress,

Vitamin C

0z
Amag: Bu calismanin amaci deneysel periodontitisli ratlarda lokal C vitamini

uygulamasinin inflamatuar yanit ve periodontal doku yikimi Uzerine olan
etkisini degerlendirmektir.

Gereg ve Yontemler: Calismada her grupta 7 sican olmak iizere toplam 21
hayvan kullamldi: 1-Ligatiir baglanmayan (NL) 2-deneysel periodontitis (EP)
ve 3-lokal vitamin C (VtC) gruplan. EP ve VtC grubu sicanlarda deneysel
periodontitis olusturuldu. Ligatirler 11 giin sonra ¢ikarildi. EP ve VtC grubu
sicanlarin vestibiil sulkusuna sirasiyla 50 L salin soliisyonu ve C vitamini
lokal olarak enjekte edildi. Ratlar sakrifiye edildikten sonra kan ve diseti
dokusu ornekleri alindi. TNF-a seviyesi serumda biyokimyasal olarak, 8-
OHdG ve MMP-8 diizeyleri ise diseti dokusunda immiinohistokimyasal olarak
analiz edildi. Mandibula 6rnekleri kemik yikim ve atasman kayb1 agisindan
histolojik olarak analiz edildi.

Bulgular: 8-OHdG ve MMP-8 immiinopozitif hiicre yogunlugunun Vtc
grubunda EP grubuna gore istatistiksel olarak anlamli derecede daha diisiik
oldugu bulundu. C vitamini uygulamasi, EP grubuna kiyasla VtC grubunda
atasman kaybin1 ve kemik kaybin1 6nemli olciide azaltti. Ancak EP grubuna
gore VtC grubunda serum TNF-a diizeyinde anlamli bir fark yoktu.

Sonug: Lokal C vitamini uygulamasi, C vitamininin antioksidan aktivitesi ile
inflamatuar yamti1 destekleyerek ve potansiyel immiinomodiilator etkisi ile
inflamasyonun coziilmesine katkida bulunarak inflamasyona bagli kemik
yikimin1 azaltabilir. C vitamini periodontitis tedavisinde kullanilabilecek
terapotik bir ajan olabilir.

Anahtar Kelimeler: Antioksidanlar, Deneysel Periodontitis, Oksidatif Stres,
Vitamin C

1. Introduction

Periodontitis is a chronic inflammatory disease of the periodontium
characterized by the progressive destruction of tooth-supporting tissues
due to complex interactions between periodontopathogens and the host
immune response.’ Polymorphonuclear leukocytes (PMNL) are first-line
defense cells that fight bacterial pathogens in periodontitis. When host
cells, especially PMNL, are stimulated by periodontopathogenic
bacteria, they release reactive oxygen species (ROS) as part of the
immune defense.?

In a healthy state, there is a critical equilibrium between antioxidant
defense and ROS production systems.3 When this balance is disturbed
in favor of oxidants, oxidative stress occurs. Evaluating specific
footprints of oxidative damage to protein, DNA, and lipid is the most
efficient way to determine oxidative stress in a host.*>

8-hydroxy-2'-deoxyguanosine (OHdG) is a product that shows oxidative
damage to both mitochondrial and nuclear DNA.> Recently, several
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studies showed an increase in 8-OHdG levels of saliva, serum, and
gingival crevicular fluid (GCF) in patients with periodontitis compared
to healthy individuals.®® In addition, it has been reported that 8-OHdG
can be used as a biomarker to help determine periodontal status since
there is a positive correlation between the salivary 8-OHdG level and
bacterial load in periodontitis.’

During periodontitis, immune response host cells recognize bacteria
and their products as danger and then produce proinflammatory
mediators, such as interleukin-6 (IL-6) and tumor necrosis factor-alpha
(TNF-a).'® TNF-a is an essential inflammatory mediator that induces an
immune response by inducing the secretion of adhesion molecules,
matrix metalloproteinase (MMP), and promoting differentiation of
osteoclast precursors and subsequent activation of osteoclasts.'

Vitamin C which is a member of the body’s antioxidant system aids the
bactericidal activities of macrophages and PMNLs, and promotes the
scavenging of nitrogen species and ROS." Vitamin C has been shown
to have a protective and therapeutic role when applied at higher than
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dietary recommendation levels in numerous diseases, including
recurrent bacterial or viral infections, cancer, atherosclerosis,
diabetes or allergic conditions."""® Previous reports showed a negative
relationship between plasma'® and serum'” concentration of vitamin C
and periodontal attachment loss and the prevalence* of periodontitis.

In the light of the aforementioned facts, the present study was
conducted to examine the potential ameliorative effects of vitamin C
on periodontal tissue destruction in ligature induced experimental
periodontitis in rats.

2. Material and methods
2.1. Animals and ethics

A total of 21 male Sprague-Dawley albino rats, weighing 200 to 250 g,
were used in the present study. The animals were kept in a
temperature and humidity controlled room. (23-25°C and 55-65
relative humidity) The animal procedures used in this study were
accepted by the Local Ethics Committee of Atatiirk University for
Animal Studies. (Permit Number: 2022-5).

2.2. Experimental procedures

The rats were randomly separated into three groups (7 in each group)
as: Non-ligation group (NL), experimental periodontitis group (EP),
and local vitamin C group (VtC). NL group rats have not received
ligation and were used as controls, while 3-0 silk ligatures were tied
around the right mandibular first molar teeth at the subgingival level
in the EP group and VtC group to cause bacterial biofilm retention.

The entire experimental procedure was performed after being general
anesthesia  with  ketamine  hydrochloride* and  xylazine
hydrochloride**.

After 11 days, the ligature was removed, the VtC group rats were
received 50pL commercial vitamin C*** was applied locally '®" into
the VtC group rats’ vestibular sulcus area of mandibular first molar
teeth three times at intervals of 2 days with an insulin needle. 2%
The same local application was administrated to the EP group using 50
uL of physiological saline. Schema of experimental design and time
course are demonstrated in Figure 1.

‘ EP GROUP ‘ ‘\H:CGROUP ‘ ‘ NL GROUP ‘

Induction of experimental periodontitis ‘

¥ »

I B
Administration of
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area of the
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molar tooth of rats
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physiclogical
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vitamin C locally

Y ¥ y

SACRIFICATION, TISSUE AND BLOOD SAMPLING ‘

Figure 1.

2.3. Sample collection

After the experimental procedure was completed, the rats were
anesthetized with ketamine hydrochloride and xylazine hydrochloride,
10 cc of blood was taken by cardiac puncture for biochemical analysis,
and then the animals were sacrificed. The mandibles were removed
for immunohistochemical and histological examination. Tissue samples
were stored in 10% formaldehyde solution until light microscopic
analysis.

The blood samples were transferred into centrifuge tubes and
centrifuged at 5000 rpm for 7 min, then serum was stored in a -80°C
freezer until analysis day.

2.4. Immunohistochemical evaluation of 8-OHdG and MMP-8

The mandibular specimens which were in formaldehyde solution were
prepared for the histological and immunohistochemical analyses. The
gingival tissues around the first mandibular teeth were excised from
the jawbone and deparaffinized, rehydrated and, sectioned (5-um)
with a microtome ¢ for immunohistochemical analyses. The paraffin-
embedded gingival tissue sections were stained with anti-8-OHdG Y and
anti-MMP8 ¥ using the streptavidin-biotin-peroxidase method.

The immunolabelled cell density in gingival tissue was visualized with
a high-power light microscope 8. The numerical intensity values of
immunopositive cells in the gingival sections were analyzed and
counted utilizing a modified light microscopef and stereology
software* by an examiner with no prior knowledge of the experimental
design. The unbiased counting frame-fractionator combination
stereology method was used for counting immunopositive cells.?

2.5. Histological evaluation

The mandibles were decalcified with 10% EDTA, dehydrated, and then
embedded in paraffin and the specimens were sectioned bucco-
palatally into 5-um-thick serial sections using a microtome, and
stained with hematoxylin and eosin (H&E).

The histomorphometric analysis of H&E stained tissue specimens was
performed with a high-power light microscope 8. Measurements of the
mean distance of the cementoenamel junction to the junctional
epithelium (CEJ-JE) and CEJ to the alveolar bone crest (CEJ-ABC),
were used for the detection of clinical attachment loss (CAL), and
alveolar bone loss (ABL) respectively. ?° (Figure 2). CAL and ABL were
measured at the mesial and distal sides of the right mandibular first
molar tooth.
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2.6. Biochemical evaluation of TNF-a

Serum TNF-a concentration was measured using an ELISA kit specific
with rat TNF-a kit¢ according to the manufacturer’s recommendations.
The outcomes are presented as the mean (pg/ml) + standard deviation
(SD) of the serum concentration.

2.7. Statistical analyses

All statistical analyses were conducted in IBM SPSS Statistics, Version
23.0 (IBM Corp., Armonk, NY, USA). All data were considered
statistically significant at p < 0.05. Kolmogorov Smirnov test was
performed to choose whether the data of each parameter expressed
normal distribution in all groups. Levene’s homogeneity test was used
to determine the homogeneity of data. Since the data did not show
normal distribution, the numerical density values of MMP-8 positive
stained cells were examined with the Kruskal-Wallis test. Furthermore,
since the 8-OHdG positive cells’ numerical density values, serum TNF-
a values, amount of ABL, and CAL have presented normal distribution
the statistical difference between the groups was examined by Tukey
test and ANOVA analysis.

3. Results
3.1. Biochemical results

Biochemical results and comparisons between the groups are presented
in Table 1. Serum TNF-a levels were statistically significantly higher in
the EP group compared to NL group (p < 0.05), and local vitamin C
application slightly reduced serum TNF-a levels in VtC group but this
was not statistically significant (p > 0.05).

Table 1. Comparison of biochemical and immunohistochemical
results among groups.

0.114£0.42* 0.0535+0.0357* 41.13£2.62°

EP 0.314£0.77° 0.211240.052" 61.04+1.68"

VitC 0.182£0.41° 0.0856+0.0405* 54.19+4.79"

Values are expressed as means + standard deviation. Letters (a,b,c) in the same column indicate significant
differences between groups; (n=7) p<0.05. For statistical analysis, differences between groups were determined
by Kruskal-Wallis test, Tukey test and ANOVA analysis.

3.2. Histological results

Histological results and comparisons among the groups are presented
in Figure 3. The microscopic visualizations displayed the periodontal
tissue destructions, including gingival tissue inflammation related
mesial and distal ABL and, mesial and distal CAL in the EP group when
compared with those in the NL group (p < 0.05). However, statistically
significant lower periodontal destructions were observed in the vitamin
C treatment group compared to the EP group (p < 0.05).
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Figure 3.

3.3. Immunohistochemical results

The comparisons between groups in the numerical density values of
anti-80HdG and anti-MMP-8 immunopositive cells were presented in
Table 1.

The immunohistochemical results of 8-OHdG and MMP-8 showed
statistically significantly higher immunolabeling patterns in the EP
group compared with the NL group in the gingival tissue sections.
Local vitamin C administration significantly decreased the anti-8-
OHdG positive stained cells counts in VtC group compared with the
EP group (p < 0.05). Furthermore, the VtC group showed

significantly lower immunostaining in terms of MMP-8 as compared
with that in the EP group (p < 0.05). The immunohistochemical
stainings were shown in Figure 4 and Figure 5.

Figure 5.
4. Discussion

To the best of the authors’ knowledge, this is the first study to
examine the immunomodulatory and antioxidant effects of local
vitamin C application on periodontal destruction in experimental
periodontitis in rats using gingival 8-OHdG, MMP-8, and serum TNF-
a parameters. Results of the present study showed that local
vitamin C application decreased alveolar bone loss, attachment
loss, and gingival tissue levels of 8-OHdG and MMP-8 after ligation
induced periodontitis in rats.

Oxidative stress has been associated with tissue destruction in
periodontitis®, as in many diseases.?*?® During inflammation, the
tissue antioxidant levels drop rapidly, while the production of free
radicals increases at the periodontal lesion.?* There is a negative
relationship between the severity of periodontitis and systemic
antioxidant defense.* Therefore, antioxidant support may be
beneficial in the amelioration and/or prevention of periodontitis.>'

Vitamin C is an important reducing agent as an antioxidant in the
body.?? In our previous study %, it has been shown that local vitamin
C supplementation to the inflammation side has a therapeutic effect
on reducing lipid peroxidation related tissue damage by oxidative
stress. Toraman et al.? evaluated the therapeutic effects of
vitamin C comprehensively in diabetic rats induced experimental
periodontitis model and reported that local vitamin C
administration suppressed inflammatory alveolar bone resorption;
this study also revealed that local vitamin C administration
significantly decreased anti-8-OHdG immunostaining cell count in
gingiva. Ekuni et al.  reported a 173% increase in aortic 8-OHdG
level in periodontitis-induced rats compared to the unligated
control group. However systemic vitamin C treatment induced a 38%
decrease in this level in the vitamin C group compared to the
periodontitis group. Furthermore, Tomufuji et. al.?* found that the
systemic increase in plasma vitamin C decreased gingival 8-OHdG
levels. These findings are consistent with the results of the present
study, which showed that local vitamin C application decreased 8-
OHdG levels in the periodontal tissues.

No cytotoxic effect was observed in studies using vitamin C at higher
doses than the dose used in our study.*** In addition, in our
previous studies, the dose used in this study was applied to rats
without any side effects. 223
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Oxidative stress contributes to impaired cellular differentiation
function, which stimulates osteoclast differentiation © and the
overproduction of proinflammatory cytokines such as IL-1, IL-6, and
TNF-a 3. TNF-a inhibits bone formation by reducing osteoblastic
activity and induces downregulation of the osteocalcin gene.¥”
Previous studies have found significantly increased TNF-a levels in
serum, saliva, and GCF in periodontal disease. -3 It has been
reported in the literature that vitamin C administration decreases the
production of proinflammatory cytokines TNF-a and IFN-y and
increases the formation of IL-10 from lipopolysaccharide (LPS)
stimulated peripheral blood lymphocytes. ¥ However, the results of
our study showed that vitamin C administration did not cause a
significant effect on serum TNF-a levels. The reason for this may be
that the amount of cytokine produced due to inflammation in the
gingiva, which is a very small tissue, is too low to be detected
systemically in the blood.

MMP-8 is one of the main components responsible for the degradation
of collagen in the physiological remodeling of periodontal tissues in
both health and periodontal disease.” In several studies, it has been
shown that MMP-8 is a collagenase whose secretion is increased in
gingival tissues in periodontal disease.”2*' In this study,
immunohistochemical analysis revealed a strong immunopositivity of
MMP-8 in the EP group than in the NL group. This result is in line with
the results of previous studies.“>*' Furthermore, it was found weaker
immunolabelling of MMP-8 in rats’ tissue sections in VtC group than in
the periodontitis group. This result may be associated with the role
of vitamin C in collagen formation and its potential
immunomodulatory ability to the mediation of the resolution of
inflammation.

Histomorphometric analysis performed in this study revealed a
significant alveolar bone loss and apical migration of junctional
epithelium in the ligature placed area in the EP group compared to
NL group. This finding is in line with previous research.?>* During the
immune response to bacterial stimuli in periodontitis, bone and soft
tissue destruction occur due to ROS and proinflammatory mediators.
In previous research, it has been reported that vitamin C improves
phagocyte function by 1) stimulating neutrophil migration to the
infection side, 2) increasing ROS production and microbial killing of
phagocytes. Besides, vitamin C is increased caspase-dependent
neutrophil apoptosis and clearance by macrophages. Hereby, vitamin
C not only promotes inflammation but also supports the resolution of
inflammation and protects host tissues from excessive tissue
destruction with inflammation.*? In addition, in-vitro studies showed
that vitamin C suppressed osteoclast differentiation but supported
osteoblastic differentiation.*>* However, in a clinical study, it was
shown that systemic vitamin C supplementation in addition to non-
surgical periodontal treatment did not have an additional effect on
clinical parameters and plasma antioxidant levels in patients with
periodontitis.® In contrast to this study, Yussif et al.** demonstrated
that local application of vitamin C after nonsurgical periodontal
therapy is an effective adjunctive therapy in reducing the clinical and
histological manifestations of chronic gingivitis. We may infer that
local application of vitamin C decreased alveolar bone loss and
periodontal tissue damage by suppressing oxidants and supporting the
host modulation to the resolution of inflammation.

Systemically administered antioxidants may need to be administered
at intolerably high doses in order to achieve sufficient therapeutic
doses in the relevant inflammatory region.#” For this reason, the local
application method, which can be applied at lower doses and with
fewer side effects have been preferred compared to systemic
applications.“

The present study has some limitations. First of all, although we chose
a dose that did not cause any toxic side effects in previous studies
223 the lack of dose-related study groups is one of the limitations of
our study. Furthermore, ligature-induced experimental periodontitis
is another limitation of this study. The anatomy of rat teeth is
remarkably similar to humans. However, the soft and hard tissue in
rats is very small, and the ligature-induced periodontitis is of very
short duration. Moreover, the fact that cytokine production, which is
an indicator of inflammatory activity, was not examined locally in the
gingival tissue is a limitation of our study.

CONCLUSIONS

The present findings revealed that locally administrated vitamin C
minimized alveolar bone loss and attachment loss, and decreased 8-
OHdG and MMP-8 immunolabeling in gingival tissue. Despite the
limitations of the current study, local application of vitamin C has
been shown to reduce periodontal tissue destruction in periodontal
disease. In light of this information, it may be beneficial to choose
vitamin C as a local release agent in future studies.

FOOTNOTE
* ketamine hydrochloride (Ketalar, Pfizer, Istanbul, Turkey; 40 mg/kg
** xylazine hydrochloride (Rompun Bayer, Istanbul, Turkey; 10 mg/kg

* * * Redoxon amp 500mg/5mL; Bayer Chemical Industry, Istanbul,
Turkey

¢ microtome
Germany)

(LeicaVR RM2125RT; Leica Instruments, Nubloch,

Y anti-8-OHdG (Santa Cruz Biotechnology, Santa Cruz, CA)
¥ anti-MMP8 (Santa Cruz Biotechnology, Santa Cruz, CA)

£ modified light microscope (Leica DM4000B; Leica Instruments)

¥

stereology software (Stereo-Investigator software

Microbrightfield, Williston, VT, USA)

v.9.0;

8 high power light microscope (Nikon Eclipse i50, Tokyo, Japan)
€ TNF-a kit (Invitrogen, Thermo Fisher Scientific, Waltham MA)
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ABSTRACT

Background: The purpose of this study was to assay the quality and
substance of videos on YouTubeTM about local anesthesia in children and to
assay whether they are practical for patients and parents.

Methods: A research was applied on Youtube™ using the search term "local
anesthesia in pediatric dentistry” with the assumed sorting set to "sort by
relevance”. In our study, 113 videos out of 213 were excluded and 100 videos
were analyzed. For video content classification, a 23-point score scale was
used to classify video groups as low, moderate, and high video context.

Results: Most of the videos were uploaded by healthcare professionals (n=93;
93%), while the rest were uploaded by healthcare companies/websites (n=1;
1%) and others (tv channels, news agencies) (n=6; 6%). The average duration
of videos was 9.49 minutes (range: 0.5-57.57 minutes; median: 4.25).

Conclusions: Although there are many videos on local anesthesia in children
on YouTube™, these videos contain limited information in terms of content.
There is a requirement to develop the quality of YouTube™ videos on this
subject by dentists.

Keywords: Local anesthesia, pediatric dentistry, YouTube™

(04
Amag: Bu calismanmin amaci, cocuklarda lokal anestezi ile ilgili

YouTube™’daki videolarin kalitelerini ve iceriklerini degerlendirerek hasta
ve veliler icin yararli olup olmadigini analiz etmektir.

Gereg ve Yontemler: Youtube™ de "local anesthesia in pediatric dentistry"
arama terimi kullamlarak, varsayilan filtre "alaka diizeyine gore sirala”
olarak ayarlanmis bir arama gerceklestirildi. Calismamizda, 213 videodan
113’4, calismaya disi birakildi ve 100 video analiz edildi. Video icerik
simflamasr icin 23 puanlik bir skor 6lcegi kullanilarak low, moderate ve high
video icerikli video gruplar olarak siniflandirildi.

Bulgular: Videolarin biiyiik ¢ogunlugu saglik profesyonelleri (n=93; 93%)
kalanlan ise saglik sirketleri ve web sayfasi (n=1; 1%) ve digerleri (tv
kanallari, haber ajanslan) (n=6; 6%) tarafindan yiiklenmistir. ilgili
videolarinin ortalama uzunlugu 9.49 dk’dir (range: 0.5-57.57 dk; median:
4.25).

Sonug: Cocuklarda lokal anestezi ile ilgili YouTube™’da bir ¢ok video
bulunmasina ragmen bu videolar icerik acgisindan simrli  bilgiler
icermektedir. Dis hekimleri tarafindan bu konu ile ilgili YouTube™
videolarinin kalitesinin artinlmasina ihtiyag vardir.

Anahtar Kelimeler: Local anesthesia, pediatric dentistry, YouTube™

Introduction

In pediatric dentistry, prevention of pain during dental treatments is
important in terms of gaining the child patient’s trust and establishing
a cooperative environment in dental treatments.' General anesthesia,
sedation, local anesthesia, or topical anesthesia are applied for painless
dental treatment in children. Local anesthesia is a provisional loss of
sensation in a part of the body without suppressing consciousness.? The
number of anesthetic agents used during treatment may affect the
duration of the effect of anesthesia, its side effects, and toxicity
findings.? Since children’s body mass index and blood volume are lower
than those of adults, it is necessary to reduce the amount of anesthetics
used.3 To provide successful anesthesia, the injection technique to be
used and the maximum amount of anesthetic solution suitable for the
jaw to be treated should be known.>”® However, there is no definite
information about the minimum quantity of local anesthetic solution to
be injected in children.3

Social media emerges as a platform that is widely used by patients who
want to obtain health-related information.’ YouTube™ has videos with
extensive information on many medical topics, including local
anesthesia applications in pediatric patients. Due to the high interest
in these videos by patients and their parents, the accuracy of their
content is becoming increasingly important.'

The aim of this study was to assay the quality and substance of videos
on YouTubeTM about local anesthesia in children and to assay whether
they are practical for patients and parents.
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Materials and Methods

To find videos about local anesthesia in pediatric dentistry, a research
was performed on Youtube™ (www.youtube.com) on August 9, 2021,
using the research term "local anesthesia in pediatric dentistry”, with
the supposed sorting set to “"sort by interested”. Most Youtube™ users
scan the first three pages of the research results to learn about a topic
and usually browse the first 30 videos. "

Ethics committee consent was not necessitated in this study, as data
from a publicly accessible website were used. Since research results
and descriptive features (e.g., views, likes, comments, and dislikes)
may vary on distinct days, a playlist was composed from the selected
videos. In the generated playlist, 200 videos were ranked by
connection and an evaluation was made for the quality and accuracy
of the knowledge presented in each video. Of the 213 videos, 113 were
excluded because they did not meet the inclusion criteria. Finally, 100
videos were included in the study.

Inclusion criteria for the study: 1) English or Turkish videos; 2) Videos
related to the topic. Exclusion criteria: 1) Non-English or non-Turkish
videos; 2) Videos not related to the topic; 3) Insufficient image and
sound quality; 4) Videos not related to the child patient; 5) Repetition
of the same video; 6) Videos about general anesthesia and sedation.

Two researchers independently analyzed the content of all the videos.
In case of disagreement, the researchers discussed and reached a
consensus.
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The resource locations (URL) of the videos were registered. The
resource of the videos was categorized as health professionals
(pediatric dentists/general dentists), healthcare
companies/websites, layperson, and others (TV channels, news
agencies, etc.). Video types were classified as educational (giving
information on local anesthesia in pediatric dentistry, and types and
complications of local anesthesia) and patient experiences. For each
video, country of source, number of views, video duration (minutes),
number of days since uploading, number of likes, number of dislikes,
and number of comments were listed.

Interaction index and view rate were calculated according to the
following formula:

Selected Youtube™ videos were interpreted in terms of indication,
contraindication, advantage, description, comprehensive procedure,
cost, complications, and duration of anesthesia. Video contents were
evaluated in terms of: type of anesthesia used (general anesthesia,
sedation, local anesthesia, and topical anesthesia); regional block
(mandibular anesthesia, tuber anesthesia, infraorbital anesthesia,
mental anesthesia); infiltrative block (intraligamentary anesthesia,
intrapulpal anesthesia, and palatal anesthesia); anatomical structures
adjacent to the local anesthesia area; the area affected by local
anesthesia; the method of applying local anesthesia; the manner in
which topical anesthesia is administered; type of injector used in local
anesthesia (disposable injector, metal injector, jet injector, or
computer aided injector); local and topical anesthetics used
(lidocaine, articaine, ultracaine, mepivacaine, bupivacaine,
prilocaine, topical anesthetic-benzocaine, or topical anesthetic-
xylocaine); the amount (kg/dose) of local anesthesia to be used and
the toxic dose and adrenaline in its content; type of treatment in
which local anesthesia will be used (restorative treatment,
endodontic treatment, or tooth extraction); local anesthesia
complications  (allergy, toxicity, hematoma, paresthesia,
methemoglobinemia, soft tissue injury, anesthesia failure, nerve
damage, cardiovascular complications, or needle breakage during
anesthesia); and the treatment of the complication and the use of
agents that can reverse the effect of the local anesthetic agent after
treatment. In Youtube™ videos, 1 point was given if the related topic
was mentioned and 0 points were given if it was not mentioned.

Videos were scored between 0 and 23 according to their content and
they were classified as low (0 to 7 points), moderate (8 to 15 points),
and high (16 to 23 points) substance videos based on the total content
score."

SPSS 22.0 (IBM, New York, NY, USA) and R software programs were
used for data analysis. In the comparison of the proportions of
categorical outcome variables based on the independent groups, the
Fisher’s Exact test was used. According to Kim,' even though the
Fisher's Exact test is used only in small sample analyses, it can still be
used for all sample sizes. The Fisher’s Exact test is appropriate
especially for little number of observations (i.e., less than 10) in some
cells. All analyses were made with the R software.™

Results

The first 213 videos on YoutubeTM about local anesthetic applications
used in dental treatments in children were examined. Of the videos
of 113 videos were excluded from the study. The remaining 100 videos
were assayed (Figure 1).

YouTube search using the search term
“Local Anestehsia in Peadiatric
Dentistry”

The first 213 video were
assessed

l—|—|

Included (100)

Excluded (113)

10 Repetitive video
9 non-English or non-Turkish videos
46 videos on general anesthesia or sedation
7 videos with no sound or title

24 videos not related to the subject

17 videos- children not needing treatment

Fig 1. Youtube™ search strategy

Videos were uploaded from the United States (n=44; 44%), India (n=12;
12%), United Kingdom (n=4; 4%), Jordan (n=4; 4%), Saudi Arabia (n=3;
3%), and Greece, Bangladesh, France, Iraq, Israel, Egypt, and Turkey
(n=10; 10%). The countries in which the remaining 23 (23%) videos
were uploaded are unknown.

The majority of the videos were uploaded by health professionals
(n=93; 93%) and the rest by health companies/websites (n=1; 1%), and
other (tv channels, news agencies) (n=6; 6%). The average longness of
YouTubeTM videos on local anesthesia in children was 9.49 min (range:
0.5-57.57 min; median: 4.25). The mean number of views of the videos
was 68,330.62 (range: 19-2,045,296); mean engagement index
(views/day) 2.40 (range: 0.00-40.31); the average view rate was
12,385.63 (range: 4.33-918,677.07). The overall mean number of
“likes” was 139.90 (range: 0-985), while the overall average number
of “dislikes” was 27.46 (range: 0-875). The average number of days
since upload was 980 (range: 26-4107). All of the analyzed videos
(100%, n=100) were educational videos (Table 1).

Table 1. Descriptive Statistics of the YouTube™ Videos

No. of Views 19 2045296 68330.62 260258.32 2943
Duration (Minute) 0.5 57.57 9.49 12.80 4.25
Days Since Upload 26 4107 980 892.36 671
No. of Comments 0 805 27.19 87.08 4
No. of Likes 0 985 139.90 220.27 38
No. of Dislikes 0 875 27.46 109.46 1
Interaction Index 0.00 40.31 2.40 4.49 1.57
Viewing Rate 4.33 918677.07 12385.63 91979.61 667.28
Source of Upload n %
e e e
Commercial 1 1
Layperson 0 0
Other 6 6
Video Type
Educational 100 100

Thirteen (13%) videos were included in the high substance video group,
41 (41%) videos were included in the low substance video group, and
46 (46%) videos were included in the moderate substance video group.
Most of the videos uploaded by healthcare professionals appeared in
moderate (n=46) and low content (n=41) groups (Table 2).
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Table 2. Frequency Distribution of YouTube™ Video Demographics in
Terms of Content Score Group

Healthcare

Protessionals 37 (37 %) 43 (43%) 13 (13 %) 93 (93 %) 0.52
Commercial 0 1(1%) 0 1 (1%)
Layperson 0 0 0 0
Other 4 (4%) 2 (2%) 0 6 (6%)

Educational

41(41%) 46 (46%) 13 (13%) 100 (100%)

Fisher’s Exact Test

YouTube™ videos contained various types of information about local
anesthesia practices for patients and healthcare professionals. When
the anesthesia types used in the videos were examined, it was seen that
mandibular (n=43) and infiltrative (n=40) anesthesia are mentioned
more (Figure 2). In the videos, the way of local (n=45) and topical
anesthesia (n=29), the amount of local anesthesia to be used (n=32),
and the amount of toxic dose (n=33) are mentioned. While the most
commonly used local anesthetic agent in the videos was lidocaine
(n=49), the addition of adrenaline to local anesthesia was mentioned in
45 videos.

B Mandibular

| Infiltrative

® Palatal

B Intraligamentar

y
H Tuber

Fig 2. Types of anesthesia mentioned in YouTube™ videos about local
anesthesia used in pediatric dentistry.

The most frequently mentioned local anesthesia complications in the
videos were toxicity (n=20), allergy (n=17), and soft tissue injury (n=16)
(Figure 3). There were 18 videos describing the treatment in case of
complications.

__
Methemoglobinemia ==
Paresthesia :
Cardiovascular-...
Soft tissue damage |
Toxicity |
0 5 10 15 20 25

Fig 3. Complications of local anesthesia used in pediatric dentistry on
YouTube™

According to the results of our study, videos in the high subtance score
group were longer than moderate and low substance videos and videos
in the moderate substance group were longer than videos in the low
substance group. In terms of the time elapsed after uploading, videos
in the moderate and high substance groups had a smaller mean than
that in the low substance group. In addition, videos in the high and
moderate groups had higher means than that in the low substance
group in terms of like rates and interaction index. On the other hand,
when evaluated in terms of number of views and viewing rates, those
in the low substance group had a higher mean than those in the
moderate and high substance groups (Table 3).

Table 3. Comparison of YouTube™ video characteristics based on
the content score groups

No.of Views  103949.31+384302.36 39261,31465750.88 67907.00+208840.15 0.01 B<A*
Duration
ity 5.65:9.67 11.58+12.78 17.25+18.72 0.05
By Sliee 1170.82+1020.48 895.14:£696.52 734.23+1084.38  0.33
Upload
No. of
- 31.85+127.02 28.56+46.12 14.6934.79 003 B<A* GC<A*
No. of Likes 121.36179.07 161.31£248.34 131.53+276.91 0.1
No. of Dislikes 41.68+162.77 16.60+32.27 24,53+75.92 002 B<A*
lpciol 1.2411.14 2584275 5.86+10.90 015
Index ) : T T .
Viewing Rate  25722.33:14351027 ~ 3430.86+4975.93  2461.66+5460.73 002 B<A*

'Kruskal Wallis Test
2 pairwise Comparisons Test
‘p<.05; **p<.01

Discussion

Before seeking for dental treatment, most patients and parents watch
related videos on YouTube™, one of the social media tools, to learn
about the treatment.™ The accuracy of the information on
YouTubeTM is questionable at best, due to the facileness of video
uploading and the lack of standardization of the content of the
uploaded videos.'®'® Many videos have been researched using
YouTubeTM, covering the topics of medicine™?  and
dentistry.®'%121617.25 However, this is the first study analyzing the
quality of YouTube™ videos about the application of local anesthesia
in pediatric dentistry.

Most of the videos in our study were uploaded by healthcare
professionals (n=93; 93%). Gas et al.?® found similar results with our
study. Since the majority of the videos were uploaded by health
professionals, more high substance videos were expected; however,
videos with moderate (n=43; 43%) content published by health
professionals were found more in the present study. All of the videos
in our study were educational (n=100; 100%). It was shown that videos
uploaded by health professionals and health-related websites have
more useful and educational content and have a greater impact on
patients.?

The most commonly used local anesthetic agent in pediatric dentistry
is amide-type agents.? It was reported that 2% lidocaine hydrochloride
comprising 1:100,000 epinephrine is frequently used because of its low
allergenicity and greater effect even at low concentrations.?’ The
addition of vasoconstrictor to the local anesthetic agent has
advantages such as preventing the vasodilator effects of the local
anesthetic by constricting blood vessels, prolonging the effect of
anesthesia, reducing systemic absorption and toxicity, and providing a
bloodless area in surgical procedures.?®* In our study, the most
frequently mentioned local anesthetic agent in the videos was
lidocaine (n=49), while the addition of vasoconstrictor to local
anesthesia was mentioned in 45 videos.

In pediatric dentistry, it is necessary to use local anesthesia at an
appropriate dose according to body weight in order to prevent tongue
or soft tissue trauma due to toxicity and long anesthesia duration.? In
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the videos examined in our study, the amount of local anesthesia to
be used was mentioned in 32 videos. In addition, having extensive
knowledge of the anatomy of the head and neck helps to administer
the anesthetic solution to the correct area and to minimize
complications.? In 37 of the videos we analyzed, anatomical structures
adjacent to the area where local anesthesia will be performed were
mentioned.

Depending on the application of local anesthesia, localized or
systemic complications can be seen at the injection site.? Local
complications are needle breakage, paresthesia or prolonged
anesthesia, facial nerve paralysis, trismus, soft tissue injury,
hematoma, pain/burning at the injection site, infection, edema, and
intraoral lesions after anesthesia.? Systemic complications are
toxicity due to overdose, allergy, idiosyncrasy, syncope, drug
interaction, cardiac arrest, and hyperventilation.’® In the videos
reviewed, the most frequently mentioned local anesthesia
complications were toxicity (n=20), allergy (n=17), soft tissue injury
(n=16), and nerve damage, hematoma, paresthesia, and
cardiovascular complications (n=11).

The maximum recommended dose for children is 4.4 mg/kg for non-
vasoconstrictor lidocaine and mepivacaine, and 7 mg/kg for
vasoconstrictor lidocaine.?>® In 33 of the videos inspected in our
study, the maximum dose of local anesthesia used in children was
mentioned.

Soft tissue injury, such as tongue or lip injuries, after local anesthesia
is a common complication in pediatric patients. In order to prevent
this complication, phentolamine mesylate (OraVerse) is used to
reverse the effect of local anesthesia after dental treatments.? The
use of phentolamine mesylate (OraVerse) was mentioned in only 3 of
the videos we reviewed.

While disposable injectors are generally preferred in local anesthesia
applications, alternatively, computer-controlled local anesthesia
systems and needle-free anesthesia methods can be used.? In the
analyzed videos, disposable injector (n=20), metal injector (n=30), jet
injector (n=9), and computer aided injector (n=16) were used.

When YouTube™ search is made by “relevance”, it is seen that most
of the videos appearing on the first page are of low quality in terms
of content.” For this reason, when sorting by relevance on
YouTubeTM, the contents of the videos appear to contain misleading
information and have high viewing rates.’ These videos cause patients
and their parents to obtain erroneous and incomplete information®. In
our study, it was observed that the viewing rates of videos with low
substance were higher than the groups with moderate and high
content.

As the quality of the video substance increased, the total content
score and video time also increased. While the rates of liking and
commenting on the videos were the highest in moderate content
videos, the rate of dislike was higher in low content videos. YouTube™
users watch videos with better content and increase the number of
views and likes of the videos they like.'® Hatipoglu and Gas'® found a
positive relation between the total substance score and the view rate,
video time, and number of likes. Lena and Dindaroglu'” reported that,
unlike the present results, the total content score and dislike and
comment numbers were higher in the high substance group than in
the low substance group. The average durations of videos in the low
substance and high substance groups were 5.65 minutes and 17.25
minutes, respectively. This remerkable time difference between the
two groups shows that there is a positive relationship between the
video duration and the total content score.'® However, YouTube™
users generally do not prefer to watch long videos.' Tozar and
Yapic1'? reported that the upload dates of the videos in the moderate
and high substance groups were more recent, similar to our study, and
they explained that these videos contained more up-to-date
information.

As a result, although there are many videos on local anesthesia in
children on YouTube™, the content of these videos is not satisfactory.
Only 13% of uploaded videos are high substance videos. Health
professionals should leader patients in this consider so that they can
reach correct and up-to-date knowledge.

Conclusion

In pediatric dentistry, the application of painless local anesthesia is
important in terms of gaining the patient's confidence and performing
a successful dental treatment. Since the child patient and their
parents frequently use social media to obtain information before
receiving dental treatments, the accuracy of the information on
YouTube™ needs to be evaluated. Complications that may occur as a
result of the application of local anesthesia should be noted and
awareness should be raised on this issue.
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Amag: Bu calismada iskeletsel Simif [l malokliizyonlarin tedavisinde
kullamlan yiiz maskesi apareyinin sonlu elamanlar analizi (FEM) ile
sirkimmaksiller bolgede meydana getirdigi degisimlerinin incelenmesi
amaclanmistir. Farkli noktalarindan ve dogrultulardan uygulanan kuvvetlerin
cene ve yiiz bolgesine etkileri degerlendirilmistir.

Gere¢ ve Yontemler: Bilgisayarli tomografiyle (BT) alinan kesitlerin ig¢
boyutlu olarak sonlu sayida elemana ayristinlip, tekrar birlestirilmesi ile
sanal bir model elde edilmistir. Tium modellerde benzer tasarima sahip dis-
doku destekli ekspansiyon apareyi araciligi ile 1000 gram siddetinde
protraksiyon kuvveti uygulanmistir. Birinci modelde anterior bodlgeden
lateral ve kanin disler arasindan, ikinci modelde posterior bolgeden birinci
molar dis hizasindan olacak sekilde, t¢lincii modelde ise hem anterior hemde
posterior bolgeden kombine edilerek kuvvet uygulama noktalari modellere
tamimlanmistir. Ayrica her bir modele okliizal diizleme paralel, okliizal
diizlemden asagi olacak sekilde 20°’lik ve 40°’lik acilandirmalarla
protraksiyon kuvveti uygulanmistir. Olusan gerilme alanlan sonlu elemanlar
stres analiziyle incelenmistir.

Bulgular: Calisma modellerinde sirkummaksiller bolge incelendiginde genel
olarak pterygomaksiller sutur, frontonasal sutur, zigomatikofrontal sutur,
premaksilla, maksillar alveoler cikint1 ve zygomatik butress bolgelerinde
yogun stres alanlar olustugu goriilmistir. Maksillada pterygomaksiller sutur
ve cevresi, frontonasal sutur bolgesi genel olarak tim modellerde en yiksek
Von Mises degerine sahip stres bolgeleri olarak bulunmustur.

Sonug: Calismamizin sonuglarina gore; dik yon biyiimesine sahip olgularda
maksiller anterior rotasyonun engellenmesi icin, kuvvetin uygulama
noktalarinin miimkiin oldugunca anteriorda konumlandirilmasi ve kuvvetin
yoniiniin de okliizal dizlemden 20° den daha asagida acilandirilmasi
gerekmektedir.

Anahtar Kelimeler: Simf Il malokliizyon, yiiz maskesi, sonlu elemanlar
analizi

ABSTRACT

Objective: In this study, it was aimed to examine the changes in the
circummaxillary region by finite element analysis of the face mask appliance
used in the treatment of skeletal Class Ill malocclusions. The effects of the
forces applied from different points and directions on the jaw and face area
were evaluated.

Material and Methods: A virtual model was obtained by decomposing the
sections taken by computed tomography (CT) into a finite number of
elements in three dimensions and recombining them. In all models, a 1000
gram protraction force was applied by means of a tooth-tissue supported
expansion plate with a similar design. In the first model, between the lateral
and canine teeth in the anterior region, in the second model from the
posterior region at the level of the first molar, and in the third model, both
anterior and posterior regions are combined to define the force application
points to the models. In addition, protraction force was applied to each
model with 0°, 20° and 40° angulations to the occlusal plane. The resulting
stress fields were investigated by finite element stress analysis.

Results: When the circummaxillary region is examined in the study models,
intense stress areas were observed in the pterygomaxillary suture,
frontonasal suture, zygomaticofrontal suture, premaxilla, maxillary alveolar
protrusion and zygomatic butress regions in general. In the maxilla, the
pterygomaxillary sutura and its surroundings and the frontonasal sutura
region were generally found to be the stress regions with the highest Von
Mises values in all models.

Conclusion: According to the results of our study; In cases with
perpendicular growth, it should be angled to prevent maxillary anterior
rotation, force application points should be positioned as anteriorly as
possible and angled more than 20° below the occlusal plane in the direction
of the force.

Keywords: Class Il malocclusion, face mask, finite element analysis

GIRIS

Simf Il anomalilerin, diger anomalilere nazaran insidansi daha az
olmasina ragmen tedavisi daha karmasiktir. Bu anomaliye sahip
bireylerde biiyiimenin gidisati hakkinda tahmin yapmanin zorlugu tedavi
planlamasinin ve etkinliginin kalici olmasim zorlastirmaktadir®2. Sinif il
anomalilere sahip bireyler icin profil ve estetik genellikle okliizyondan
daha fazla 6nem arz etmektedir. Bu sebeple bu bireylerin tedavisinde,
okliizyon ile beraber estetik yonden makul ve dengeli fasiyal sonuc
hedeflenmelidir’*. Goriilme sikhigr farkli popilasyonlarda etnik ve
cografik faktorlere gore degisiklikler gostermektedir 3. Tirkiye
toplumunda bu anomalinin rastlanma oran1 %6-8 arasinda olmakla
beraber; ortodontik tedavi icin basvuranlarin %12’sinde bu anomali
oldugu saptanmistir®. Basciftci ve ark.”, Konya bolgesinde yaptiklari
calismada yaslan 6-19 arasinda degisen 965 kiside malokliizyon goriilme
sikliklarini; Simif | malokluzyonun %76,4, Simf || malokluzyonun %20,2 ve
Sinif 11l malokluzyonun ise %3,5 oraninda oldugunu saptamislardir.

iskeletsel Simf Il malokluzyonlarin biiyiime ve gelisim déneminde
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gorilen, maksiller retrognati tedavisinde maksiller protraksiyon esas
tedavi yontemidir. Protraksiyon tedavisinde sagittal yondeki maksiller
buyumeyi hizlandirmak amaciyla yiiz maskesi siklikla kullanilan giincel
apareylerdendir®.

Literatlirdeki calismalar incelendiginde yiiz maskesi ile maksiller
protraksiyon tedavisinin iskeletsel ve dental etkileri soyledir;
maksillanin anterior deplasmani, maksillanin saat yoniiniin tersine
rotasyonu, mandibulanin saat yoniinde rotasyonu, yiiz profilinde
iyilesme, maksiller keser dislerde protrizyon, mandibuler keser
dislerde retriizyon, yiiz yiiksekliginde artis®%.

Yapilan calismalarda bu apareyin kullamim sekilleri arastirmacilar
tarafindan farkli prensipler ile ele alinmistir®%1011:121314 By yygulama
farklibiklan klinisyenler tarafindan istenilen ortopedik tedavide kafa
karistiric1 olabilmektedir. Yiiz maskesi ve cenelik gibi aktif kuvvetler
iceren ortopedik apareyler araciligi ile uygulanan kuvvetlerin siddet ve

uygulama  yonlerindeki  farklilklar, = nazomaksiller = kompleks,
sirkummaksiller  suturlar ve dislerde farkli stres alanlan
olusturmaktadir.
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Bir cisme gelen kuvvetlerin nerelerde yogunlastigim ve buna gére
cismin seklinin nasil olusturulmas gerektigini gdstermeye yarayan
yontemler stres analiz yontemleri olarak adlandirilir. Bu uygulamalar
analitik, deneysel ve de sayisal olarak yapilabilmektedir. Analitik
yaklasimlarda bir takim matematiksel formiller ve bunlarn
denklemlerinin ¢oziimii gereklidir. Sonlu elemanlar modeli gibi
metodlar sayisal yaklasimlardir. Deneysel yaklasimlar esas yapi
tzerinde lineer olarak elde edilen ol¢cimlerin kullammim ifade
etmektedir'®. Gerilme analizleri bir cismin iizerine gelen kuvvetlerin
nerelerde yogunlastigini belirlemek ve uygulama esnasinda cismin
daha dayanikli olabilmesi icin ne sekillerde olmasi gerektigini énceden
saptayabilmek icin yapilir.'.

Sonlu elemanlar analizi; son yillarda miihendislik, saglik ve malzeme
bilimi gibi bircok 6zel alanda kullanimi olan bilgisayar destekli bir
simiilasyon sistemidir'’. Bu analiz prensip olarak sonsuz sayida oldugu
kabul edilen degiskenleri, tahmin edilebilir bir sonlu sayida elemana
cevirebilmekte ve bunun sonucunda elde edilen veriler dogrultusunda,
tedavi mekanikleri acisindan tahminler yiritilebilmektedir®.
Calismamizda sonlu elemanlar analizinin diger yontemlere gore
Ustiinliikleri ve pratikligi acisindan tercih edilmistir.

Bu calismanin amaci, protraksiyon kuvvetlerini farkli dogrultu ve
noktalardan uygulayarak sirkummaksiller bolge ve disler tzerindeki
biyomekanik etkilerini, in vitro olarak sonlu elemanlar analizi ile
incelemektir.

GEREG VE YONTEM

Calismada kullanilan maksiller kemik modelinin olusturulmasi i¢in, bir
bireyin daha 6nceden medikal amaclar icin cekilmis tomografi verileri
kullanilmistir. Tomografi verisi 0.1 mm kesit kalinigi ile rekonstriikte
edilmistir. Rekonstriiksyon sonucunda elde edilen tomografi verileri,
DICOM (.dcm) formatinda 3DSlicer yazilimina aktarilmistir. DICOM
formatindaki CT verisi 3DSlicer yaziiminda uygun Hounsfield
degerlerine gore ayristirilarak, segmentasyon islemi ile lic boyutlu
modele donistiriilmis ve model. stl formatinda disa aktarnlmistir.

Elde edilen li¢c boyutlu modeller ALTAIR Evolve yazilimina aktanlmistir
ve burada uygun kraniyofasyal kemikler ve dis geometrileri
modellenmistir. Dislerin dis yiizeyi referans alinarak uygun kalinlikta
periodontal ligamentler modellenmistir. Calismada kullanilan aparey
ve atagmanlar da bu yine bu yaziim araciigi ile elde edilip
modellenmistir. Akrilik cap splint seklinde tasarlanan apareyin palatal
bolgesinde hyrax vidasi da bulunmaktadir.

Matematiksel modeller, geometrik modellerin mesh ad1 verilen basit
ve kuciik parcalara bolunmesiyle olusmaktadir. ALTAIR Evolve
yaziliminda modelleme islemi tamamlandiktan sonra modeller ALTAIR
Hypermesh yaziimiyla matematiksel olarak olusturulup analize hazir
hale getirilmistir. Analizlerin yapilabilmesi icin, ALTAIR Hypermesh
yaziliminda hazirlanan modeller fem formatinda ALTAIR Optistruct
analiz programina aktanlmistir.

Olusturulan 3 farkli analiz modeli icin 3 farkli yikleme kosulunda
toplamda 9 lineer statik analiz gerceklestirilmistir. Sadece iki adet
kancasi olan kanin ve lateral disler iizerinden veya Ust birinci molar
dis bolgesinden kuvvet verilecek sekilde tasarlanan 1. ve 2.
modellerde kancalar sag ve sol olmak Uizere 2 adettir. Her kanca igin
500 gf kuvvet olmak Ulizere toplamda 1000 gf yiikleme yapilmistir. Her
iki bolgeden de kuvvet verilen dort kancali 3. modelde, cift tarafli
olarak, her kanca icin 250 gf kuvvet olmak uzere toplamda 1000 gf
yikleme yapilmistir. Bitin model gruplarinda kuvvetler okliizal
dizleme paralel, oklizal dizlemle 20° ve 40° acili olacak sekilde
uygulanmistir.

BULGULAR

Maksiller protraksiyon amaciyla kullanilan yiiz maskesi ile maksiller
kemige ve dentisyona apereyin kancalar lizerinden farkli yonlerde ve
noktalardan uygulanan kuvvetlerin maksillofasiyal yapilar tizerindeki
etkilerinin incelemesi icin sonlu elemanlar analizi ile elde edilen Von
Mises stres ve yer degistirme degerleri 6l¢lilmistir.

Anterior bolgeden okliizal diizleme paralel ve 20°’lik ac1 ile asagiya
dogru kuvvet uygulanmasi sonucu, en fazla Von Mises gerilmesi 0.191
MPa ve 0.115 MPa ile frontonasal sutur etrafinda meydana gelmistir.
Kuvvetin okliizal diizlemden asagiya dogru 40°’lik ac1 ile
yonlendirilmesi sonucu en fazla Von Mises gerilmesi 0.082 MPa ile

zigomatikofrontal sutur etrafinda meydana gelmistir. (Tablo 1)

Tablo 1. Anterior Bolgeden Kuvvet Uygulanan Modele ait Von Mises
Degerleri

Maksiller Alveolar Kemik 0,022 0,017 0,013

Frontomaksiller Sutur 0,101 0,093 0,017
Frontonasal Sutur 0,191 0,115 0,026
Zygomaticomaksiller Sutur 0,021 0,025 0,027
Zygomaticotemporal Sutur 0,019 0,015 0,009
Zygomaticofrontal Sutur 0,054 0,054 0,082
Zygomatik Butress 0,098 0,095 0,052
Pterygomaksiller Sutur 0,128 0,08 0,022

Apertura Priformis 0,023 0,016 0,054

Anterior bolgeden okliizal diizleme kuvvet uygulanan modellerin yer
degistirme degerleri incelendiginde; sagittal yonde en fazla yer
degistirme maksiller disleri cevreleyen alveoler kemik ve cevresi
yapilarda izlenmis, acilandirma arttikca sagittal hareket azalma
egilimi gostermistir. Transvers yonde tim modellerde belirgin
degisiklikler izlenmemis olup, dikey yonde ise acgilandirma arttikca
vertikal hareket miktar pozitif yonde degismis ve maksillanin saat

yoniindeki rotasyonu belirginlesmistir (Sekil 1).

Sekil 1. Anteriordan Kuvvet Uygulanan Modellere ait Total Yer
Degistirme Degerlerinin Frontal Goriintiileri

Posterior bolgeden daimi birinci molar disler hizasindaki kancadan
kuvvet uygulanmasi sonucu ile meydana gelen Von Mises gerilmeleri
degerlendirilmistir (Tablo 2). Posterior bdlgeden okliizal diizleme
paralel olarak kuvvet uygulanan modelde en fazla Von Mises gerilmesi
0.190 MPa ile frontonazal sutur etrafinda meydana gelmistir. 20°’lik
ve 40°’lik ac1 ile kuvvet uygulanmasi sonucu, en fazla Von Mises
gerilmesi 0.151 MPa ve 0.124 MPa ile pterygomaksiller sutur etrafinda
meydana gelmistir.

Tablo 2. Posteriordan Kuvvet Uygulanan Modele ait Von Mises
Degerleri

Maksiller Alveolar Kemik 0,038 0,037 0,031
Frontomaksiller Sutur 0,098 0,073 0,041
Frontonasal Sutur 0,19 0,133 0,06
Zygomaticomaksiller Sutur 0,023 0,016 0,007
Zygomaticotemporal Sutur 0,019 0,016 0,011
Zygomaticofrontal Sutur 0,058 0,063 0,061
Zygomatik Butress 0,115 0,097 0,068
Pterygomaksiller Sutur 0,16 0,151 0,124
Apertura Priformis 0,027 0,012 0,031
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Posterior bolgeden kuvvet uygulanan modellerin yer degistirme
degerleri incelendiginde; sagittal yonde en fazla premaksilla ve
maksiller alveolar kemikte hareket izlenmisken, transvers yonde ise 3
modelde de benzer hareketler izlenmistir. Dikey yonde ise, acilandirma
arttikca maksillamin saat yoniiniin tersine rotasyonunun azaldigi
gozlenmistir (Sekil 2).

Sekil 2. Posteriordan Kuvvet Uygulanan Modellere ait Total Yer
Degistirme Degerlerinin Frontal Goriintiileri

Anterior ve posterior bolgeden birlikte okliizal diizleme paralel olarak
kuvvet uygulanan modelde en fazla Von Mises gerilmesi 0.190 MPa ile
frontonasal sutura etrafinda gozlenirken 20°’lik ac1 ile kuvvet uygulanan
modelde, en fazla Von Mises gerilmesi 0.124 MPa ile yine frontonasal
sutura etrafinda meydana gelmistir. Anterior ve posterior bolgeden
okliizal diizlemden asagiya dogru 40°’lik ag1 ile kuvvet uygulanan
modelde ise, en fazla Von Mises gerilmesi 0.073 MPa ile pterygomaksiller
sutura etrafinda meydana gelmistir (Tablo 3).

Tablo 3. Anterior ve Posteriordan Kuvvet Uygulanan Modele ait Von
Mises Degerleri

Maksiller Alveolar Kemik 0,014 0,016 0,017
Frontomaksiller Sutur 0,023 0,02 0,011
Frontonasal Sutur 0,19 0,124 0,043
Zygomaticomaksiller Sutur 0,022 0,021 0,017
Zygomaticotemporal Sutur 0,019 0,015 0,01
Zygomaticofrontal Sutur 0,054 0,061 0,07
Zygomatik Butress 0,109 0,096 0,069
Pterygomaksiller Sutur 0,114 0,115 0,073

Apertura Priformis 0,025 0,002 0,028

Kuvvetin anteriordan ve posteriordan uygulandigi modellerdeki yer
degistirme degerleri incelendiginde; transvers yonde tiim modellerde
benzer degisimler izlenmistir. Sagittal yonde en fazla burun tabanindan
itibaren maksiller inferior bolge ve maksiller alveolar kemik yapida
hareket tim modellerde en belirgin yer degistirme degerleri olarak
gozlenmistir acilandirma ile dogru orantili olarak anterior bdlgenin
sagittal hareketi belirginlesmistir. Dikey yonde ki degerlendirmede ise
superior alanda yer degistirme hareketi nasal kemik ve kartilaj etrafinda
sinirli kalms, inferior hareket en belirgin sekilde premaksillar bolgede
izlenmistir. 0°’lik acilandirilan modelde rotasyon saat yoniiniin tersine
iken, 20°’lik acilandiralan modelde paralele yakinsamis ve 40°’lik
acilandirma ile kuvvet verilen son modelde maksillanin saat yoniinde
rotasyonu izlenmistir. (Sekil 3).

Sekil 3. Anterior ve Posteriordan Kuvvet Uygulanan Modellere ait
Total Yer Degistirme Degerlerinin Frontal Goriintiileri

TARTISMA

Sutural modifikasyonun nazomaksiller kompleksin remodelingi icin,
en onemli faktér oldugu yapilan bircok calismada vurgulanmistir'.
Bu gibi calismalarda sutural biiyimeyi etkileyen faktorler; kuvvetin
biiylikligl, siddeti ve siiresi gibi baz1 parametrelere baglanmis olup,
bu parametrelere gore tedavinin hizlanabilecegi de belirtilmistir.
Belirli bir suturada olusan farkli gerilme tipleri, yine aym suturada
farkli remodelingler meydana getirebilmektedir.

Gautam ve arkadaslan®, calismalarinda sutural gelisimde mekanik
stimuluslara bagli olarak olusan stresin onemini vurgulamslardir.
Fonksiyonel bir matriks tarafindan tetiklenen sutural gelisimin
yapilan calismalarda, ¢igneme veya dis kaynakli kuvvetlerin meydana
getirdigi basma ve/veya cekme gerilmelerinin de sutural gelisimi
indikleyebilecek mekanik stimulus kabiliyetine sahip oldugu
belirtilmistir'.

Literatiir incelendiginde bu alanda, kuvvet etkisi ile streslerin
incelendigi bircok farkli in vitro olarak yapilan analiz yontemleri de
gbze carpmaktadir'>22,

Giincel olarak, dis hekimligi alaninda en cok kullanilan stres analiz
yontemleri sunlardir:

Denek Hayvanlar Kullanilarak Yapilan Analiz Yontemi
Fotoelastik Kuvvet Analiz Yontemi

Gerinim Olcer Stres Analiz Yontemi (Strain-Gauges)
Holografik Interferometri (Lazer Isini ile Gerilme Analizi)
Kirilgan Vernikle Kaplama Yontemi (Brittle Laquer)
Radyotelemetri

Sonlu Elemanlar Analizi (Finite Element Analysis / FEM)

Nouhwn=

Fotoelastik kuvvet analiz yonteminde, insan kafatasi gibi karmasik ve
ayrintili 3 boyutlu hassas modellerin 6lcii ile gercege yakin oranda
elde edilmesi cok zor olabilmektedir®. Kirlabilir vernik ile kaplama
tekniginde, stresin daha az etki ettigi bolgelerde olusan catlak ve
kinlmalarin goézlenmesi ve olculmesi zordur?2. Bir diger analiz
yontemi olan halografik interferometri metodunda ise, ortaya cikan
vibrasyonun engellenip elimine edilmesi cok giictiir**. Termografik
stres analiz yonteminin dezavantaji ise, derin bolgelerdeki stresin
incelemesinin zor olmasi, ayrica kesitsel olarak belirli bir segmentin
incelenmesinin zorlugudur®. Stres analiz yontemlerinden bir digeri
ise gerilim olcerle degerlendirmedir. Bu yontemde doku ici streslerin
saptanabilmesi icin gerilim olcerlerin doku icine yerlestirilmeleri
gerekmektedir. Bu gibi sebeplerden dolay1 invaziv bir yontem olmasi
kaynakli rutin kullammdan uzak kalmistir’®. Radyo telemetri
yontemini inceledigimizde, direncte farkliliklar olmasi, frekansin
ayarlanmasi ve verici yerlestirildikten sonra aygitta olusabilecek
sikintilar bu analiz yénteminin dezavantajlarindandir??.

Bu gibi farkli analizlerin bir cok dezavantaji g6z o©nunde
bulunduruldugunda sonlu elemanlar analizi, heterojen ve diizensiz
geometriye sahip maddelerin bilgisayar ortamin ayrintih
modellenmeleri olusturularak, stres ve yer degistirmelerini hassas ve
de kantitatif olarak incelenmesine olanak veren matematik tabanl
bir yontemdir?®. Calismamizda sonlu elemanlar analizi, diger
yontemlere gore ustiinlikleri ve pratikligi acisindan tercih edilmistir.
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Sonlu elemanlar analizinde, mimkiin oldugunca gercege daha yakin
sonuclar elde etmek icin, eleman ve diigim nokta sayis1 yeterince
yiksek olacak sekilde hedeflenmelidir. Bu da elde edilen ¢oziimun
dogrulugunun artmasina katkida bulunur.?? Gautam ve ark.? 2009
yiindaki calismalarinda, 108799 eleman ve 193633 diigiim ile tam
kafatas1 ve maksillayr modellemislerdir. Daha giincel olarak, Kurt®
calismasinda tam kafatasin1 ve mandibulay1 197828 diigiim ve 890038
eleman ile modellemisken, yapilan bir diger calismada ise Ozdemir?*,
4.250.445 eleman ve 828.747 diigim ile kafatasi ve maksillayr
modellemistir. Bizim calismamizda, tam kafatasi ve maksillayr
modelledigimiz her modelde, ortalama 7.150.000 eleman ve
1.700.000 diigim kullanilmistir. Literatiirdeki diigim ve eleman
sayilar g6z oniinde bulunduruldugunda, calismamizda elde edilen
sonuclarin gercege daha yakin ve hassas oldugunu sdyleyebiliriz.

Maksiller protraksiyon ile ilgili yapilan sonlu elemanlar analizi
calismalan incelendiginde, bircok calismada kuvvetin uygulama
yerinin belirlenmesine odaklanildig1 dikkat cekmektedir. Tanne ve
ark.?>, maksiller protraksiyon kuvvetini birinci blyik azi disleri
hizasindan uygulayarak yaptiklari sonlu elemanlar analizi
calismasinda, maksillada saat yonunin tersine rotasyon
gozlemlemislerdir. Gautam ve ark.? protraksiyon kuvvetini kaninler
hizasindan, Yu ve ark.%, ile Ishii ve ark.?, ise kuvveti premolar disler
hizasindan uygulamislardir.

Literatiirde bir¢ok arastirmaci, okliizal duzlemle, 15°-30° ac1 yapacak
sekilde kuvvetin yoniini asag1 yonlendirmis ve olusan anterior
rotasyonu 6nlemeye calismislardir 4?7282, Bu calismalar 15181nda, yiiz
maskesi ile protraksiyon kuvveti uygulanan tedavilerdeki kuvvet
uygulama yoni ve noktalarindaki farkliliklarin, sirkummaksiller
bolgedeki etkilerinin nasil degistigini daha iyi analiz edebilmek ve
vakaya yonelik daha spesifik tedavi yontemini belirlemek, basariyi
arttirmak, olas1 komplikasyonlardan kacinmak, zaman ve motivasyon
kayiplarint en aza indirgemek amaciyla daha giincel olarak
calismamizi planladik.

Yapilan calismalarda, sirkummaksiller sutural bolgelere etki eden
ortopedik kuvvet uygulamalarinin, o0zellikle protraksiyon ve
ekspansiyon kuvvetleri gibi kuvvetlerin pterygoid bolgede yogun stres
birikimlerine sebebiyet verdigi vurgulanmistir.®33'  Calismamizda
pterygomaksiller sutur {izerinde yiiksek Von Mises degerleri tespit
etmemize ragmen, kuvvet vektorii okliizal diizlemden asagi dogru
yonlendikce ve maksillamin saat yoniinde rotasyonu artikca bu
degerlerin azaldigim gozlemledik. Buna sebep olarak ise stres
birikimlerinin zygomatikofrontal ve zygomatikotemporal suturlara
dagilmasi olarak tahmin etmekteyiz.

Maksiller protraksiyon kuvvetleri sonucu, frontonasal ve nasomaksiller
suturlarda elde edilen yiiksek stres degerlerine yapilan calismalarda
maksillamin  frontal ve transversal dizlemde yaptig1 rotasyonel
hareketlerin sebebiyet verdigini belirtmislerdir3®32,

Yer degistirme degerleri karsilastirmasinda X ekseninde transvers
dogrultuda; biitiin tedavi modellerinde birbirine benzer degerlerde ve
simirlarda transversal degisim gozlemledik. S6z konusu degisimlerin
daha cok alveolar kemik, zigomatik butress bolgesi ile nasal apertura
cevresinde daha belirgin oldugunu izledik. RPE vidasim
calistirmadigimiz icin yer degistirme ve stres degerlerini diger
eksenlerde daha baskin olarak ol¢tik.

Maksillanin 6ne hareketinin degerlendirildigi Y ekseninde; iic temel
model icin de yakin sonuclar elde ettik ve tim modellerde sagittal
olarak uygulama noktalarina komsu alveolar kemikte yer degistirme
degerlerinin  fazla oldugunu gozlemledik. Tim  modeller
degerlendirildiginde, 40°’lik acilanma ile kuvvetin daha anteriordan
uygulanmasi sonucu total maksillar hareketin Le Fort Il diizeyine
yakinsadig1 gozlenmistir.

Calismamizda vertikal yon hareketlerin degerlendirildigi Z ekseninde;
sadece anterior bolgeden kuvvet uygulanan birinci tedavi modelinde
acilanma oklizal dizleme paralel olarak ayarlanip kuvvet
uygulandiginda, maksillanin daha ¢ok posterior bolgesinde asag1 dogru
hareket meydana geldigi gozlendi. Total olarak saat yoniiniin tersine
rotasyon hareketi tespit edildi, bu rotasyon hareketi okliizal
diizlemden asagiya dogru 20°’lik ac1 ile kuvvet verilen modelde ise
anterior bolgeninde asag yonli hareketi ile dengelendi ve maksilla
total olarak paralele yakin bir hareket sergiledi. Aym1 modelde
protraksiyon kuvvetini 40° derece olacak sekilde asagiya

acilandirdigimizda ise, spina nasalis anteriror etrafindaki asagi hareket
miktar1 posteriora gore daha belirgindi, bu sebeple maksiller dizlemde
saat yoniinde bir hareket meydana geldi. Posterior bolgeden birinci
daimi molar dis hizasindan kuvvet uygulanan ikinci modelde ise asag
dogru acilanma arttikca maksiller diizlemdeki saat yoniiniin tersine
hareket azalmasina ragmen, okliizal diizlemden asagiya dogru 40°’ lik
acilanma ile paralele yakin hareket sergiledi fakat bu senaryoda bile
saat yonunde hareket belirgin sekilde izlenememistir.

Kombine olarak hem anterior hemde posterior bolgeden kuvvet
uygulanan {iciincii modelde ise sonuclar birinci modele daha yakind,
fakat kuvvetin okliizal diizleme 40°’lik a1 ile uygulandigi modelde saat
yoniiniin tersine rotasyon hareketinden ¢cok maksillamin butinuyle ileri
ve asagl yondeki hareketi belirgin sekilde izlenmistir. Bu sonuclara
gore bizim bulgularimiz, birinci ve lclincli modeller ele alindiginda Yu
ve ark.?, yaptigi calismalanyla uyumludur, bu benzerlik aginin
kuvvetini premolar  bolgesinden uygulamalarina ragmen,
acilandirmanin 30° olmasina baglanabilir. Maksiller rotasyonun yonii;
Gautam ark.%, ile Yan ark.33, bulgulariyla birinci ve liciincii modellerde
ayrisirken, ikinci modelde ki bulgularla daha ¢ok uyum gosterdi. Fakat
Gautam ve ark.?, calismasinda kuvvet anteriordan 30°’lik ac1 ile 1000
g olarak verilmesine ragmen bizim calismamizda 2. modelde kuvvet
posteriordan 0° ve 20°’lik acilarla uygulandiginda ancak benzer
sonuclan gozlemleyebildik. Bu farkliliklarin ise modelleme farkindan
kaynaklanabilecegini diistinmekteyiz.

Maksillanin ileriye hareketi tim modellerde biitiin dentisyon boyunca
izlenmistir, ozellikle posterior dislerde istenmeyen mezializasyon
hareketinin online gecebilmek icin iskelet ankrajli ve dis doku ankrajli
sistemlerin karsilastirmali verilerinin oldugu daha fazla calismaya
ihtiyag vardir.

Calismamizda protraksiyon kuvvetlerini maksillaya
kullandigimiz  RPE apareyinin ekspansiyon vidasi
olcumlerimiz yapilmis olup, genisletme yapilan karsilastirmali
calismalarin ~ sonuclarimzi  daha degerli hale getirecegine
inanmaktayiz. Ayrica calismamizda calisma modellerini elde etmek
icin daha onceden cekilmis saglikli bir bireyin kemikleri ve disleri
modellenmistir, Simif Ill anomaliye sahip bir bireye ait tomografi
verileri kullanmlarak yapilabilecek calismalarin literatiire katki
saglayabilecegini distinmekteyiz.

SONUGLAR

iletmek icin
cevrilmeden

Calisma modellerinde maksilla ve cevresi alanlan inceledigimizde
genel olarak pterygomaksiller birlesim, frontonasal sutur,
zigomatikofrontal sutur, premaksilla ve maksillar alveoler cikint1 ve
zigomatik butress bolgesinde yogun stres alanlarn olustugu
gorulmustur.

Maksillada pterygomaksiller sutur ve cevresi ile frontonasal sutur
bolgesi genel olarak tiim modellerde en yiiksek Von Mises degerine
sahip stres bolgeleri olarak bulunurken, kuvvetin okliizal diizlemden
asag1 dogru acilandirilmasi ile bu streslerin zigomatikofrontal sutur
etrafina dogru kaydigi izlenmistir.

Posteriordan kuvvet uygulanan modellerde, maksillanin istenmeyen
saat yoniinin tersine hareketinin sinirlandirilmasinin daha zor oldugu
gozlemlenmis olup, bu rotasyonun engellenmesi ve tedaviden
beklenen etkinin daha kolay ve efektif sekilde yakalanabilmesi icin,
kuvvetin uygulama noktalarimin miimkiin oldugunca anteriorda
konumlanmasi gerekliligi bu baglamda ifade edilebilir. Posterior
noktalardan kuvvet uygulamasi dikey boyutu azalmis ve derin kapanisi
olan vakalarda daha cok tercih edilebilecekken, yine bu grup
vakalarda okliuzal acilandirmanin da paralele yakin olmasi tercih
edilebilir.
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0z
Amag: Beyazlatic1 icerikli deneysel dis macununun, minedeki renk
degisimine ve yiizey pirizliiligiine olan etkisini degerlendirmektir.

Gere¢ ve Yontemler: Calismada 30-adet saglam, ciiriiksiiz, boyutlan
birbirine yakin daimi disler kullamldi. Disler rastgele olarak 6 deneysel gruba
ayrild1 (n=5); Grup 1: Beyazlatic1 ajan iceren deneysel dis macunu (Zubio
Test-1, Dar Kozmetik, Istanbul, Tiirkiye); Grup 2: Beyazlatic1 ajan iceren
deneysel dis macunu (Zubio Test-2); Grup 3: Beyazlatici ajan iceren dis
macunu (ipana 3D White Luxe, ipana P&G, ABD); Grup 4: Bitkisel icerikli bir
dis macunu (Gumgumix, Beka ilag, istanbul, Tiirkiye); Grup 5: Kahvede
bekletilen; Grup 6: Suda bekletilen. Tim orneklerde 3 farkli zaman
araliginda (T1-T2-T3) renk ve yiizey piiriizluligi olctimleri yapildi. T1: Tim
ornekler 24-saat kahvede bekletildikten ve renklenmeleri saglandiktan
sonra; T2: Her giin 15 dakika (3 kez-5’er dakika) kahvede bekleme ve 10
saniye (2 kez-10’ar saniye) fircalama islemi yaptiktan 7 giin sonra; T3: Her
glin 15 dakika (3 kez-5’er dakika) kahvede bekleme ve 10 saniye (2 kez-10’ar
saniye) fircalama islemi yaptiktan 14 giin sonray1 gostermektedir. Veriler
Kruskal-Wallis ve Friedman istatistik testleri ile degerlendirildi (P=0.05).

Bulgular: Tiim test gruplarinda renk degisimi goriildii ancak test gruplarimin
aralarinda farklitiklar olusmadi (P>0.05). Grup 2, sayisal olarak olumlu yonde
en bilyiik degisimi olustururken, diger gruplarla arasinda istatistiksel bir
farkliik ortaya cikarmadi. Zubio Test-2 dis macununun beyazlatic1 etkisi
ipana 3D White luxe ve Gumgumix dis macunlar ile benzer bulundu. 14
glinliik arastirmanin sonucunda Zubio Test-2, Test-1’e gore daha yiiksek
ylizey puriizlilik degerleri sergiledi.

Sonug: Zubio Test-2’nin, kahvenin neden olacagi renklenmeye karsi
geleneksel beyazlatici dis macununa benzer koruyucu etki gostererek,
renklenmeyi onleyici yonde etkili olabilecegi soylenebilir.

Anahtar Kelimeler: Dis macunu, Kahve, Pirizlulik, Renklenme, VITA
Easyshade V

ABSTRACT

Background: To evaluate the effect of whitening experimental toothpaste
on enamel color change and surface roughness.

Methods: In the study, 30 intact, caries-free, teeth with similar were used.
The teeth were randomly divided into 6 experimental groups (n=5); Group
1: Experimental toothpaste containing whitening agent (Zubio Test-1, Dar
Kozmetik, Istanbul, Turkey); Group 2: Experimental toothpaste with
whitening agent (Zubio Test-2); Group 3: Toothpaste containing whitening
agent (Ipana 3D White Luxe, Ipana P&G, USA); Group 4: A herbal toothpaste
(Gumgumix, Beka ilac, Istanbul, Turkey); Group 5: kept in coffee; Group 6:
Soaked. Color and surface roughness measurements were made from all
samples in 3 different time intervals (T1-T2-T3). T1: After all samples were
kept in coffee for 24 hours and their coloration was achieved; T2: 7 days
after waiting in coffee for 15 minutes (3 times-5 minutes each) and brushing
for 10 seconds; T3: 14 days after soaking in coffee for 15 minutes (3 times-
5 minutes) and brushing for 20 seconds (2 times-10 seconds) every day. Data
were evaluated with Kruskal Wallis and Friedman statistical tests (p=0.05).

Results: Change in color was found in all test groups, but no statistical
difference was observed between them (P>0.05). Group 2, while creating
the largest numerically positive change, did not reveal a statistical
difference between them and the other groups. The whitening effect of
Zubio Test-2 toothpaste was similar to that of Ipana 3D White luxe and
Gumgumix toothpastes. As a result of 14 days of research, Zubio Test-2
exhibited higher surface roughness values than Test-1.

Conclusion: It can be said that Zubio Test-2 can be effective in preventing
discoloration by showing a protective effect similar to traditional whitening
toothpaste against discoloration caused by coffee.

Keyword: Coffee, Coloration, Roughness, Toothpaste, VITA Easyshade V

AMAC

Ag1z ve dis sagligimin biitiinligi icin koruyucu pek cok program iizerinde
calisilmaktadir. Ancak topluma yonelik olan bu programlarin alt yap1
eksikligi, maliyetler gibi etkenler nedeniyle uygulanmasinda zorluklarla
karsilasilmakta, bu durum koruyucu tedavide bireysel uygulama
calismalarini 6n plana ¢ikarmaktadir. Bu konudaki en basit yontem ise
bireylere dis fircalama aliskanliginin kazandirilmasidir.’

Hastalarin memnuniyeti ve 6zgliveninde dislerin rengi olduk¢a onemli ve
belirleyici bir faktordiir.2 Bu nedenle konservatif bir tedavi yaklasimi
olan beyazlatma, dis hekimliginde en popliler estetik tedavi haline
gelmistir.® Ofis ve ev tipi beyazlatma tekniklerinde hidrojen peroksit
veya karbamid peroksitli jeller kullamlir.* Bu tedaviye yonelik talebin
cok olmasi, beyazlatici dis macunlari ve agiz gargaralar da dahil olmak
Uzere beyazlatma urinlerinin ¢cesitlenmesine neden olmustur. Kullanim
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icin dis hekimi recetesi gerektirmeyen, literatirde “tezgah tsti” (Over
the Counter-OTC) olarak tanimlanan bu uriinler siipermarketlerde ve
eczanelerde kolaylikla bulunabilir. OTC urunlerinden dis macunlar,
yuzeyleri asindirma veya yiuzey lekelerini cikartma etkisiyle
beyazlatmaya odaklanmaktadir.> Hidrojen peroksit gibi kimyasal
ajanlann disik konsantrasyonlarda katilmasi (%6-12), kromojenik
molekiillerle reaksiyona girerek beyazlatma glicinu artirarak; dis
minesi ve dentin lekelerini cozerek renk degisimine neden olurlar.® Bu
durum, giinimiizde dis macunlarina olan ilgiyi giderek arttirmaktadir.

Calismadaki amacimiz yeni gelistirilen bir dis macununun, insan
dislerinin minelerinde beyazlatma etkinliginin ve piriizliiliik olusturma
ozelliklerinin in vitro olarak degerlendirilmesidir.
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GEREC VE YONTEMLER

Bu calisma icin etik kurul onayr Marmara Universitesi Dis Hekimligi Fakiiltesinden 07.10.2021 tarihinde ve 2021-21 protokol numarasi ile

alinmistir.

~
Baslangic dlciimleri yapilmadan énce tiim Srmekler 24 saat boyunca kahvede bekletildi.
Daha sonra ¢rneklerin (baslangig-T1) renk ol¢iimleri ve ylizey piriizliliik degerleri

olgiildii ve kaydedildi.

A

v

Baslangi¢ dl¢iimlerinden sonra érnekler rastgele olarak 6 esit gruba ayrildi (n=5).

~— N —

J
<
Grup 1: Zubio Testl ] [ Grup 2: Zubio Test 2 ] Grup 3: Ipana 3D White
Luxe
o N
) Grup 5: Higbir uygulama Grup 6: Hicbir uygulama
Grup 4: Gumgumix
vapilmayip sadece kahvede vapilmayip sadece suda
bekletilen grup bekletilen grup )

(1.- 4. gruplardaki érnekler, fircalama uygulamasinin yani sira sabah, 6gle, aksam olmak )
iizere giinde ii¢ kez 5’er dakika, 14 giin boyunca graniil kahve soliisyonunda bekletildiler.
Firgalama islemi giinde 2 kez; sabah, kahvede bekletme isleminden yarim saat &nce:
aksam ise kahvede bekletme islemi sonrasinda 10 saniye siireyle yapildl. 7. ve 14. giin

\ sonunda Sl¢iimler tekrarlandi. |

ey

s * ™
Istatistiksel analiz (Friedman ve Kruskal-Wallis Testleri)

. ~

Sekil 1. Calismanin akis semasi

Tablo 1. Calismada kullanilan dis macunlarinin ady, iiretici firmalan, tipi ve kompozisyonlar

Uriin Ad Uretici Firma | Kompozisyon Lot Numarasi
Zubio Test 1 Dar Gliserin, Aloe Barbadensis Yaprak Suyu*, Hidrath | 211335
!(ozmetik, Silika, Hidroksiapatit, Ksilitol, Aqua, Ksantan sakizi,
Istanbul, Lauril Glukozit, Kalsiyum Karbonat, Mentol, Sodyum
Tiirkiye Floriir, Okaliptiis Globulus Yaprag: Yagi*, Mentha
Viridis Yaprak Yagi*, Limonen**
*Organik tarim icgerigi
** Organik icerik bileseni
% 100 dogal iceriklidir.
icerik oranlan firma tarafindan paylasiimamstir.
Zubio Test 2 Dar Gliserin, Aloe Barbadensis Yaprak Suyu*, Hidrath | 211454
Kozmetik, Silika, Hidroksiapatit, Ksilitol, Aqua, Ksantan sakizi,
Istanbul, Lauril Glukozit, Kalsiyum Karbonat, Mentol, Sodyum
Tiirkiye Floriir, Okaliptiis Globulus Yaprag1 Yagi*, Mentha
Viridis Yaprak Yagi*, Limonen**
*Organik tarim icerigi
** Organik icerik bileseni
% 100 dogal iceriklidir.
icerik oranlar firma tarafindan paylasilmamstir.
Ipana 3D White Luxe Ipana P&G, | Gliserin, Hidrate Silika, Sodyum Hekzametafosfat, | 103268
ABD Su, PEG-6, Aroma, Silika, Sodyum Lariil Siilfat,
Cocamidopropil Betain, Trisodyum Fosfat, Mika,
Chondrus Crispus Tozu, Sodyum Sakkarin, PEG-20M,
Sodyum Floriir, Ksantan, Sodyum Klorit, Cl 77891,
Sukraloz, Sodyum Benzoat
Gumgumix Beka ilag, | Zencefil ekstrakti, Bal, Di Kalsiyum Karbonat, | GG002
Istanbul, Gliserin, Su, Kalsiyum Karboksimetil Seluloz, Aroma,
Tiirkiye Sorbitol, Mentol, Cocamidopropil Betain, Xanthan
Gum, Sakarin, Potasyum Sorbat

https://dergipark.org.tr/tr/pub/selcukdentj
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Beyazlatma Ozellikli Bir Dis Macununun in Vitro Olarak Degerlendirilmesi

Cilt 10 » Sayi1 2

Mine Orneklerinin Hazirlanmasi

Calismada kullanilan disler Marmara Universitesi Dis Hekimligi
Fakiiltesi Agiz Dis Cene Hastaliklar1 ve Cerrahisi Anabilim dalinda
cekilmis olan dislerden secildi. Mine ornekleri icin 30 adet periodontal
nedenlerle cekilmis, saglam, ciiriiksiiz, boyutlar1 birbirine yakin
maksiller kesici disler; santral, lateral disler kullanildi. Disler
lizerindeki artiklar, lekeler ve kalan debris pomzalanarak temizlendi,
deney asamasina kadar disler % 0.1’lik timolli izotonik serum
fizyolojik soliisyonunda +4 °C’de buzdolabinda bekletildi.

Baslangi¢c olcumleri yapilmadan once tim ornekler 500 ml kaynamis
distile suya 7.5 gr granul kahve (Nescafe Classic, Nestle, Vevey,
isvicre) eklenerek hazirlanan soliisyonda 24 saat boyunca bekletildi.
Ardindan orneklerin (baslangic-T1) renk olcumleri ve yizey puriuzluluk
degerleri Olcildii ve kaydedildi. Renk olcim degerleri dijital
sprektrofotometre ile (VITA Easyshade V Vita Zahnfabrik, GmbH & Co.
KG, Almanya) dislerin orta uclusinden, aym oda ve aynm 1sik
ortaminda, gri bir zemin lzerinde gerceklestirildi. Yuzey puruzluluk
(Ra, Rz) degerleri ise profilometre (Surtronic 5128, Taylor Habson
Ltd., Leicester, Ingiltere) cihazi ile 6lciildii. Renk ve yiizey piiriizliiliik
olciimleri Kocaeli Universitesi Dis Hekimligi Fakiiltesi’nde yapildi.

Deney Gruplan

Baslangic olciimlerinden sonra ornekler rastgele olarak 6 esit gruba
aynldi. (n=5).

Grup 1: Beyazlatic1 deneysel dis macunu 1, (Zubio Test 1-Lot:211335,
Dar Kozmetik, Istanbul, Tirkiye),

Grup 2: Beyazlatic1 deneysel dis macunu 2, (Zubio Test 2-Lot:211454,
Dar Kozmetik, Istanbul, Turkiye),

Grup 3: Beyazlatici 6zellikli dis macunu, (ipana 3D White Luxe-
Lot:103208, Ipana P&G, ABD),

Grup_4: Bitkisel icerikli dis macunu, (Gumgumix- Lot:GG002, Beka
ilac, Istanbul, Tirkiye),

Grup 5: Hicbir uygulama yapilmayan, kahvede bekletilen grup (pozitif
kontrol grubu),

Grup 6: Hicbir uygulama yapilmayan, suda bekletilen grup (negatif
kontrol grubu).

Renklendirme islemi

Bu arastirma gunlik uygulamalarla uyumlu olacak sekilde in vitro
kosullar icin planlandi. 1.-4. gruplardaki ornekler, fircalama
uygulamasinin yam sira sabah, 6gle, aksam olmak {izere giinde
daldirma yontemiyle lic kez 5’er dakika, 14 giin boyunca granul kahve
solisyonunda bekletildiler. Renklendirmede kullanilan kahve
soluisyonu; 500 ml kaynamis distile suya 7.5 gr graniil kahve (Nescafe
Classic, Nestle, Vevey, isvicre) eklenerek hazirlandi. Kahveli soliisyon
her seferinde giinliik olarak ve giinde 3 kez (sabah, 6gle, aksam) taze
hazirland1. Ornekler renklendirme ve fircalama uygulamalan disindaki
sirelerde calkalamali inkiibatorde, ayrn bolmeleri olan kapali kaplar
icinde, distile suda, 37°C etiivde, karanlik ortamda, bekletildiler.”® 5.
gruptaki ornekler ise sadece kahvede bekletilirken, 6. gruptaki
ornekler sadece suda bekletildiler. Renklendirme siireci Marmara
Universitesi Dis Hekimligi Fakiiltesi Restoratif Dis Tedavisi Anabilim
Dali’nda tamamlandi. Renk dlcumleri ayn arastirmaci tarafindan; ayni
oda ve ayni 151k ortaminda, gri bir zemin iizerinde yapildi. Orneklerin
dehidrate olmasin1 onlemek amaciyla, distile sudan cikarildiktan
hemen sonra hava-su spreyiyle hafifce kurutularak 2 dakikalik bir siire
icerisinde 6lciimler gerceklestirildi.’

Fircalama islemi

Gruplarda dis macunlart 1 mgr'ik miktarda ornek ylizeyine kulak
temizleme pamuguyla siiriilerek 30 saniye bekletildi, ardindan disler
diiz zeminde sabitlenip, basinca duyarli Oral-B Genius sarjli dis
fircasiyla (Oral B PRO 5000, Procter&Gamble, USA) fircalandi.
Fircalama islemi giinde 2 kez; sabah, kahvede bekletme isleminden
yarim saat once, aksam ise kahvede bekletme isleminden yarim saat
sonra 10 saniye boyunca yapildi ve dis macunu bulamaci 110 saniye
daha numune tizerinde birakildi. Toplamda, her numune icin fircalama
prosedirii 120 saniye surdi, bu sayede oOnerilen fircalama siresi 2
dakika olarak simiile edildi.'"" Ardindan numuneler akan su altinda

temizlendi inkiibatorde distile su

yerlestirildi.

ve tekrar calkalamali icine

Renk Olciim islemi

Orneklerden alinan renk olciimleri aym yerden olmasina dikkat
edilerek, ayni arastirmaci tarafindan; ayni oda ve ayni 151k ortaminda,
gri bir zemin iizerinde yapildi. Olciimler dislerin orta iicliisiinden
olacak sekilde tek noktadan iic kere alindi. Orneklerin dehidrate
olmasin1 onlemek amaciyla, distile sudan cikarildiktan hemen sonra
hava-su spreyiyle hafifce kurutularak 2 dakikalik bir siire icerisinde
olgtimler yapildi.® Elde edilen ol¢iimlerdeki Li* as* be*, L* a2* bo*, Ls*
as* bs* renk parametreleri CIEDE2000 renk formiili kullanilarak,
olclimler arasindaki AE* degerleri hesaplandi. Degerlendirmeler
sirasinda algilanabilirlik ve kabul edilebilirlik esik degerleri 0.8 olarak
kabul edildi.""?

Yiizey Piiriizliiliik Ol¢iim islemi

Tum olcumler cihazlarnn kalibrasyonundan sonra vyapildi. Yiizey
puriizliilik degerlerinin ortalamasi olan Ra degerini belirlemek lizere
profilometre (Surtronic 5128, Taylor Habson Ltd., Leicester, Ingiltere)
cihazinda 5 pm capindaki elmas uc her bir 6rnege dik olarak (90
derece) konumlandinlarak kalibre edildikten sonra elmas ucun “cut-
off” degeri 0.25 mm olarak ayarlandi. Olciim sirasinda konveks dis
yuizeylerinde hatali dlciim ihtimali g6z oniine alinarak orta uclisu diiz
yuzeye en yakin olan disler calismada kullanildi. Bu sayede tim
dlciimler disin orta icliisiiniin diiz yiizeylerinden alindi. Orneklerin
merkezinden olacak sekilde 3 olciim (120 derecelik araliklarla) alinip,
elde edilen verilerin (Ra, pm) ortalamalan ile her numune icin
ortalama ylizey purizliilik degerleri hesaplandi.' '

istatistiksel Analizler

istatistik analizinde Friedman ve Kruskal-Wallis Testleri kullanildi.
Kruskal Wallis testi ikiden fazla bagimsiz grubu karsilastirmak igin
kullanilan non-parametrik bir testtir. Friedman ise ikiden fazla bagimli
grubu karsilastirmak icin kullanilan non-parametrik bir testtir. Bu
nedenle ikisinin islemleri de yorumlan da farklidir. Bu calismanin
verilerinin  degerlendirilmesinde  tim  gruplann bir arada
degerlendirilmesi,  birbirleriyle kiyaslanmalari  Kruskal —Wallis
testlerinin sonuclarn esas alinarak yapilirken, her grubun ayr ayn
degerlendirilmesi Friedman testleri ile yapildi (p>0.05).

BULGULAR
Renk degisim degerleri

Tum gruplarin islem oncesindeki (T1), islemlerden 7 guin sonraki (T2)
ve islemlerden 14 giin sonraki (T3) CIELAB parametre degerleri Tablo
2’de verildi.

Tablo 2. Tiim gruplarin islem oncesindeki (T1), islemlerden 7 giin
sonraki (T2) ve islemlerden 14 giin sonraki (T3) L, a, b verilerinin
mean rank degerleri

L 15.4 15.2 9.2 15.4 17.0 16.6 15.0 17.6 24.4

a 13.2 10.8 1.2 13.2 13.6 13.9 11.1 12.2 11.6
b 17.8 15.6 17.4 17.8 17.6 19.2 11.4 11.2 11

L 15.8 12.2 17.2 13.8 8.8 9.0 17.6 222 16.6
a 21.8 19.1 24.8 17.2 20.5 178 16.5 16.8 13.6
b 19 15.2 14.3 14.8 19 16.6 12.2 14.4 14.5

Tablo 2’ de goriilen tiim gruplarin L verileri Kruskal Wallis testi ile
degerlendirildiginde gruplar arasinda istatistiksel farklilk bulunmadi
(p>0.05). Tum gruplarin kendi iclerinde Friedman testiyle yapilan L,
a, b verilerinin degerlendirmeleri arasinda fark goriilmezken sadece
Zubio Test 1 grubunun kendi icinde L baslangic, L-7. giin ve L-14. giin
olclim degerleri arasinda istatistiksel olarak onemli fark bulundu
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(p=0.015). Farkin nedeni ise 14. giin renk degisiminin ¢ok azalmis
olmasindan, parlakligin azalmasindan kaynaklanmaktadir.

Tim gruplarin a ve b sonuclann Kruskal Wallis testi ile
degerlendirildiginde her ikisi icin de gruplar arasinda istatistiksel
olarak onemli fark bulunmadi (p>0.05). Her grubun baslangic, 7 ve 14
giinlik Delta E mean rank degerlerinin farklan da Tablo 3’de
goriilmektedir. En az renk degisimi Zubio Test 1 grubunda T3-T1 (22.4)
ve T3-T2 (18.9) verilerinde goriildu. En cok renk degisimi ise Zubio
Test 2 grubunda T2-T1 ve T3-T1 verilerinde goruldu (12.2;10.8).
Kruskal Wallis testi Delta E degerlerinin tim gruplar arasinda farkl
olmadigim gosterdi (p>0.05).

Tablo 3. T1- T2, T1- T3 ve T2- T3 arasindaki Delta E mean rank
degerleri

22.4 18.9

Zubio Test 1 11.8

Zubio Test 2 122 10.8 8.8
ipana 3D White

5o 20.2 13 17.8

Gumgumix 14.8 14.4 14.7

Kahve 18.6 19.2 13.4

Su 15.4 13.2 19.4

Delta E degerlerine gore; Kahve grubundaki renklenmeyle kiyaslandigi
zaman 7 giinliik macunlama sonucunda Zubio Test 2 ve Zubio Test 1
basanli renk acici ozellik gosterirken; Zubio Test 2, 14 ginlik
macunlama ile en cok renk acici ozellik gosteren grup oldu (10.8). En
az renk degisimini Zubio Test 1 14 giinlik siirecte (22.4) gosterdi.
Piiriizliiliik degisim degerleri;

Tablo 4’te tum gruplann baslangic, 7. ve 14. gunlik Ra ve Rz
degerlerinin ortalamalan goriilmektedir. Tiim gruplar arasinda yapilan
Kruskal Wallis testinde aralarinda anlamli bir fark bulunmadi (p>0.05).
Her grubun ayn ayn degerlendirildigi Friedman testi ile sadece Zubio
Test 2 grubunda baslangic “Ra” ol¢iimleri ile 7. ve 14. gun ol¢umleri
arasinda onemli farkliik gozlendi (p=0.015). Zubio Test 2’nin Ra
degerleri diger gruplarla kiyaslandigi zaman en az piiriizliiliik verilerini
gosterdi (Tablo 4). Tablo 5’te Zubio Test 2 grubunun baslangig, 7. ve
14. gilinlik Rz mean rank degerleri goriilmektedir (Friedman testi).

Tablo 4. Tiim gruplarin islem oncesindeki (T1), islemlerden 7 giin
sonraki (T2) ve islemlerden 14 giin sonraki (T3) Ra ve Rz degerleri

Ra 17.7 15.3 17 85 24.7 14.9 14.7 13.6 16.6

Rz 18.2 11.6 14.4 9.1 254 12.8 16.7 14 11.6

11.9 13 13.5 221 15.3 229 18.1 111 8.1

Rz 21.8 14.7 12.9 214 16.4 225 14.8 10.9 9.4

Ra

Tablo 5. Friedman testi ile Zubio Test 2 grubunun baslangig, 7. ve
14. giinliik Rz mean rank degerleri

Rz baslangic 1.20
Rz 7. giin renklendirme 3.00
Rz 14. giin renklendirme 1.80

TARTISMA

Gliniimiizde estetik beklentilerin artmasi ve dislerin renklenmesinden
kaynaklanan memnuniyetsizlik, dis beyazlatic1 uriinlerin sayisinin
artmasina neden olmaktadir.16 Deneysel beyazlatici ozellikli
urunlerden birisi olan Zubio Test 1 dis macunu bu calismada

kullanmilmis olup, kahve soliisyonunda renklendirilen cekilmis insan
dislerindeki potansiyel beyazlatma etkinligi ve mine ylizeylerine
purizliliik agisindan olasi etkisi arastirnlmistir. Elde edilen ilk bulgular
bu yeni Urliniin arastirilan sonuclarinin olumlu oldugu seklindedir.

Calismamizda arastinlan konulardan bir tanesi olan renk tonu
degerinin istatistiksel olarak hesaplanmasinda, renk skalalarinda
bulunan nominal degerlere numerik birer say1 verilmesi veya renk
tonunun spektrofotometre ile kantitatif olarak olciilmesi gibi
yontemler kullanilmaktadir. Spektrofotometrik analizde o6lculen renk
tonundaki her bir renk parametresi (L*, a*, b*) dikkate alinarak yapilan
hesaplamalar sonrasinda elde edilen AE* degeri incelenmektedir.'”'®
Calismamizda kahvede bekletme ve fircalama islemlerine tabi tutulan
dislerin baslangic, 7. giin ve 14. giindeki renk degisimleri
spektrofotometrik  analizler ~ sonrasinda kantitatif =~ olarak
degerlendirilmistir. Renk tonu farkliliklari, insan tarafindan algilana
bilirligin ve kabul edilebilirligin mevcut sistemler arasinda bilinen en
iyi gostergesi olan CIEDE2000 sisteminin giincel formiilasyonu
kullamlarak hesaplanmistir.'? Algilanabilirlik, insan gozii tarafindan
en kicuk renk farkinin ayirt edilebilmesi anlamina gelirken; kabul
edilebilirlik ise bir dis dokusuna komsu restorasyon arasindaki rengin
uyumunun klinik olarak kabul edilebilir diizeyde olmasi anlamina
gelmektedir.'® Algilanabilirlik (PT) ve kabul edilebilirlik (AT) i¢in daha
onceki calismalarda arastirmacilar tarafindan farkli esik degerleri
belirlenmistir. Daha once PT icjn AE*>2(21), >3.3(22), 23.7(23) ve AT
icin AE*<5.5(24), <6.8(25) degerleri referans alinmis, olup, giincel
olarak Paravina ve ark. (12), dental dokular icin CIEDE2000 renk
evreninde bu degerleri sirasiyla PT icin AE*>0,8 ve AT icin AE*<1,8
olarak belirtmistir. Calismamizda PT esik degeri olarak 0.8
kullamlmstir, 1213

Onceki in vitro calismalarda boyayici ajan olarak kahve, cay ve kirmizi
sarap gibi soliisyonlar kullanilmis ve bu ajanlarin dis renklenmesinde
onemli etkenler oldugu vurgulanmistir?’?223, Ozkanoglu ve Akin?
tarafindan yapilan bir calismada restoratif materyaller icin ilk hafta
icinde boyanma sonrasinda boyayici ajan penetrasyonunun 5 mikrona
kadar ulastigini rapor etmistir. Korkut ve Haciali®® farkli renklendirici
sollisyonlar rezin kompozitler lizerinde uygulamis ve kirmizi sarabi
diger ajanlara kiyasla daha renklendirici olarak tespit etmis, bunu
kahve, cay ve kolanin takip ettigi belirtilmistir. Barutcugil ve Yildiz?
tarafindan yapilan bir calismada orneklerin 72 saat renklendirici kahve
solusyonda bekletilmesinin, klinikte 3 aylik renklenmeye karsilik
geldigini bildirmistir.

Calismamizda renklendirici solusyon olarak en boyayici ajanlardan biri
olmasi sebebiyle kahve soliisyonu kullanilmistir.263° Kahve cozeltisi
500 ml kaynamis distile suya 7.5 gr graniil kahve (Nescafe Classic,
Nestle, Vevey, Isvicre) eklenerek hazirlanmis ve her uygulama 6ncesi
yenilenmistir. Test surecinde sabah kahveye daldirma isleminden
yarim saat once ve aksam kahveye daldirma isleminden yarim saat
sonra, gruplarda belirtilen macunlarla ornekler 10 saniye boyunca
fircalanmistir ve dis macunu bulamaci 110 saniye daha numune
uzerinde birakilmistir. Toplamda, her numune icin fircalama
prosediirii 120 saniye stirmustiir, bu sayede onerilen fircalama siiresi
2 dakika olarak simiile edilmistir.'®!

Yapilmis in vitro calismalarda restoratif materyalleri renklendirici
soliisyonlarin sabit ve ideal sicakliklarda ve belirli bir frekanstaki
titresim altinda renklendirilmesini saglamak amaciyla inkiibatdrler
kullamlmistir.®. Renklendirici  solusyonlarla birlikte inkiibatore
yerlestirilen ornekler, belirlenen siirelerde genellikle viicut sicakligi
olan 37 derecede bekletilmis ve renklendirici soliisyon haftada bir
degistirilmistir.®2 Calismamizda numuneler 14 giin boyunca 37
derecede 60 rpm’de calistirilan bir inkubatorde bekletilmistir.

Dis dokulariyla ilgili yapilan renk analizlerinde dehidratasyondan
kacinmak en zor ve onemli konularin basinda gelmektedir.’ Dis
dokulan dehidratasyon sirasinda cok su kaybetmekte ve sonucunda
mine prizmalar arasi bosluk su yerine havayla dolmaktadir. Bu durum
dental dokularin value degerlerinin yiikselmesine ve daha opak/beyaz
gorinmesine neden olmaktadir.’ Ruiz-Lopez ve ark.’ tarafindan
yapilan bir calismada 2 dakikadan sonra istatistiksel olarak anlamli ve
algilanabilir bir dehidratasyon oldugu, 4 dakikadan sonra ise renk
degisiminin klinik olarak fark edilebilir boyutta oldugu belirtilmistir.
Suliman ve ark.31 tarafindan yapilan bir calismada ise, dehidratasyon
kaynakli renk degisikliginin 1 dakika icinde oldugu ve kisa siirede
dehidratasyon sonlandinlirsa 15 dk icerisinde rehidrasyonun tam
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olarak gerceklesebildigi bildirilmistir. Hatirli ve ark.’? tarafindan
yapilan bir calismada ise dehidratasyon siiresinin 30 dakikay1 astig1
durumlarda rehidrasyonun 24 saat sirebilecegini belirtmistir. Bu
calismalarin 1s18Inda calismamizda da dehidratasyon olmamasi adina
olciimler sirasinda azami olclide dikkat edilmistir.

Giincel olarak dental dokularin renklenmesini azaltici veya onleyici
etkili bircok beyazlatic1 6zellikte dis macunu kullanima sunulmus ve
sunulmaktadir. Bu macunlardaki hidratli silika, dikalsiyum fosfat
dihidrat, kalsiyum karbonat, kalsiyum pirofosfat, sodyum bikarbonat,
alimina veya perlitinin; dental dokulardaki pigmentli kromoforlar ve
biyofilmleri uzaklastirarak koyulasan rengi bir miktar agartabildigi
distiniilmektedir.* Calismamizda kullanilan Zubio Test 2 dis macunu,
beyazlatic1 etkisi olan ipana 3D White Luxe ve bitkisel icerikli
Gumgumix dis macununa benzer renk degisimi gostermis ve Zubio Test
1, Zubio Test 2, ipana 3D White Luxe ve Gumgumix gruplan arasinda
istatistiksel olarak anlamli bir fark bulunmamistir. Ancak, bu durum
kantitatif olarak degerlendirildiginde, calismada kullanilan Urinlerin
hepsinin dis, renginde agartma sagladig1 ve bu agartmanin klinik ve
kantitatif olarak fark edilebilir boyutta oldugu tespit edilmistir (Tablo
3).

Calismamizda arastirilan konularin bir digeri olan asindiricilik ve yiizey
puruzlulugudur. Silva ve ark.** tarafindan yapilan bir calismada
beyazlatici dis macunu kullanimi sonrasi mine yiizeylerindeki optik
stabiliteyi degerlendirmistir. Calisma sonucglarina gore beyazlatici
macunlan dis yuzeylerini 6nemli olclide purizlendirmis ve sekiz
haftalik kullanimin stabilite acisindan olumlu bir etkisi olmadig
bildirilmistir. ilgili olarak Cross ve ark.* tarafindan yapilan bir
calismada yiizey pirizliliigiinin bakterileri yapismasini arttiran bir
faktor oldugunu ve biyofilm olusumunu arttirabilecegini rapor etmis
ve bu durumun dis sert dokularinda ve restorasyon yiizeylerinde geri
donisi olmayan hasarlara neden olabilecegini belirtmistir. Bu nedenle
calismamizda dis fircasinin asindinciligini en aza indirmek icin tiim
numuneler tek bir uygulayic1 tarafindan tek tip bir fircalama
uygulanarak fircalanmistir.

Dis beyazlatma uygulamalarimin yiizey pirizliiligiine olan etkisini
arastiran bircok calisma mevcuttur. Pimenta-Dutra ve ark.3®
tarafindan yapilan bir calismada hidrojen peroksitin dis dokularinin
organik yapilan ile secici olmayan bir sekilde reaksiyona girerek,
minenin yiizey pirizliligiinde artis oldugunu ve diste poroziteye
neden olduklarin bildirmislerdir. Cavalli ve ark.” tarafindan yapilan
bir in vitro calismada, dis minesi ylizeylerinde karbamid peroksit ile
beyazlatma oOncesine gore puruzluluk dizeyinde anlamli bir artis,
saptamistir. Calisma sonuclarimiza gére Zubio Test 1, ipana White 3D
Luxe ve Gumgumix benzer ve daha dusiuk asindirncibik gosterirken;
Zubio Test 2 daha yuksek dizeyde asindiric1 6zellik gostermistir (Tablo
4). Ancak baslangic T1 degerlendirmeleri gruplar arasinda
kiyaslandiginda, Zubio Test 2 diger iriinlere kiyasla diisiik bir asindirici
ozellik gostermistir. Bu durum, bu {riinin agartma etkisini olumlu
yonde etkilemis olabilir seklinde yorumlanabilir. Calismamizda pozitif
kontrol grubu olarak kullanilan kahve soliisyonunun piiriizlulik
acisindan yiiksek deger vermesinin, renklendirici etki nedeniyle yiizey
purizliluginin  farkli  okunmasi nedeniyle olmus olabilecegi
distnilmektedir.  Aynica sonuclannmza gore, sicak kahve
sollisyonunun dis sert dokulan yiizeyinde piiriizliilik olusturabilecegi
de dusiinilmektedir (Tablo 4).2% Yiizey piriizlilik degeri ile ilgili
olarak, Mormon ve ark.*® tarafindan yapilan bir calismada dis
fircalama ile yiizey piriizliiligi (Ra) arasinda bir iliski olmadigim
bildirmistir. Bollen ve ark.’® tarafindan yapilan bir calismada yiizey
piriizliligi 0,2 pm Ra'min iizerinde oldugunda bakteri plaginin
tutuldugunu bildirmislerdir. Cehreli ve ark.“ tarafindan yapilan bir
calismada ise hastanin diliyle hissettigi purizliiliik degerinin 0,3 pm
Ra ve lizerinde oldugu bildirilmistir. Daha piiriizsiz ve parlak
ylizeylerin hasta konforunu arttirdig belirtilmistir. Sasahara ve ark.*
tarafindan yapilan bir calismada ise 0,7-1,4 pm araliginda Ra degerleri
sergileyen yiizeyler arasinda plak birikiminde 6nemli bir fark olmadig
bildirilmislerdir. Calismamizin  profilometre sonuclarina gore
kullanilan driinler arasinda piiriizliliik degeri acisindan anlamli bir fark
gorulmemistir, ancak 14. guniin sonunda Zubio Test 2, Zubio Test 1’e
gore daha fazla ylizey pirizliligi sergilemistir. Calismamizda
kullamlan deneysel driinlerin  tam iceriginin Uretici firmaca
paylasilmamasi, sonuglarin yorumlanmasinda bir simirlandirma
yaratmasi ile birlikte, beyazlatici etkinin buyik olasilikla hidrojen
peroksit etkisi ile oldugu ve oraninin ev tipi icin miisaade edilen %6-

12’lik konsantrasyonda olabilecegini diisiiniilmektedir. Buna bagli
olarak Zubio Test 2 dis macununun en yiiksek peroksit diizeyinde bir
triin oldugu tahmin edilmekte ve bu iiriiniin sergiledigi daha yiiksek
ylizey puriizliiligiinin buna bagh olabilecegi dusiniilmektedir.

Bu in vitro calismanin sinirlar, cercevesinde deneysel Zubio Test 2 dis
macunu 14 giin boyunca yapilan fircalamayla olumlu yonde ve
kantitatif olarak en yiiksek agartmay1 saglamistir. Ancak renk tonunda
tespit edilen bu sayisal degisim, diger gruplara kiyasla istatistiksel
olarak anlamli bulunmamuistir. Zubio Test 2 dis macununun beyazlatici
etkisi ise ipana 3D White Luxe ve Gumgumix dis macunlan ile benzer
olarak bulunmustur. Sonuclarirmza gore, arastirilan deneysel dis
macunu Zubio Test 2’ nin, dogal dis minesindeki kahve sollisyonunun
neden olabilecegi yiizey renklenmelerine karsi olan koruyucu etkisi,
geleneksel beyazlatic1 dis macunlari ile benzer diizeyde bulunmustur.

SONUC
Calismamizin sonuclarini 6zetlersek,

1. Zubio Test 2 dis macunu 14 giin boyunca yapilan fircalamayla olumlu
yonde, sayisal olarak en biiylik degisimi olustururken bu degisim, diger
gruplarla aralarinda istatistiksel bir farklilik olusturmamistir.

2. Zubio Test 2 dis macununun beyazlatici etkisi ipana 3D White Luxe
ve Gumgumix dis macunlan ile benzer bulunmustur. 14 giiniin sonunda
Zubio Test 2, Zubio Test 1’e gore daha yiiksek yiizey piriizliliigu
sergilemistir.

icerik konusunda bilgi verilmemesi nedeniyle test iiriin Zubio Test
2’nin beyazlatic1 6zelliginin ipana 3D White Luxe dis macunu ile benzer
icerikte olabilecegini disiinmekteyiz. Bu calismanin sartlar altinda,
yeni dis macunu Zubio Test 2 dis macunu, dis minesini kahvenin neden
olacagi renklenmeye karsi geleneksel beyazlatici dis macununa benzer
sekilde koruyucu etki gostererek renklenmeyi onleyici olabilir.
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The Effect of Different Surface Treatments and Accelerated Artificial Aging on the Color
Stability of Lithium Disilicate Materials
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ABSTRACT

Background: The aim of this study is to investigate the clinical acceptability
of the color change that may occur in time about full ceramic materials used
for aesthetic restorations, which are bonded after different surface
conditioning processes, by measuring with spectrophotometer.

Methods: The lithium disilicate CAD material we used in our work was
prepared with isomet in the form of 1-millimeter-thick specimens. Three
random groups of 21 specimens were selected from the specimens. One of
these groups was conditioned with phosphoric acid, which is recommended
by the manufacturer. Er: YAG laser was applied to the second group. The
third group was conditioned by Nd: YAG laser. Surface changes in the groups
were evaluated by scanning electron microscope (SEM) and atomic force
microscope (AFM). The specimens were bonded with the adhesive resin
cement to the background material for color change measurement. The first
color measurement of the bonded specimens was done by
spectrophotometer. The specimens were aged at 10.000 cycles in the
thermal cycle device. The second color measurement after aging was done
with the same spectrophotometer.

Results: After aging with thermal cycle, there was a clinically acceptable
color change in all groups. The Nd: YAG laser group presented better color
stability (p<0.05). The SEM and AFM images presented different surface
morphology on laser groups.

Conclusion: It has been determined that the color change in the lithium
disilicate material bonded after different surface conditioning processes is
clinically acceptable. The specimens conditioned with Nd: YAG have the best
color stability.

Keywords: Lithium disilicate, Atomic force microscopy, Lasers, Aging, Color
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Amag: Bu calismanin amaci, farkli yiizey islemlerinden sonra yapistirilan
lityum disilikat restorasyonlarda zamanla olusabilecek renk degisiminin

spektrofotometre ile oOlciilerek klinik olarak kabul edilebilirligini
arastirmaktir.

Gerec ve Yontemler: Calismamizda kullandigimiz lityum disilikat materyali
1 milimetre kaliniginda numuneler seklinde hazirlandi. Hazirlanan
orneklerden, her biri rastgele secilmis 21 6rnek iceren U¢ grup olusturuldu.
Birinci grup, Uretici tarafindan tavsiye edilen fosforik asit ile islem gordu.
ikinci gruptaki ornekler Er: YAG lazere tabi tutuldu. Uciincii gruptaki
orneklere ise Nd: YAG lazer uygulandi. Gruplardaki yiizey degisiklikleri
taramali elektron mikroskobu (SEM) ve atomik kuvvet mikroskobu (AFM) ile
degerlendirildi. Numuneler, renk degisimi 6lciimii icin adeziv rezin siman ile
arka plan malzemesine yapistirildi. Yapistirilan numunelerin ilk renk ol¢imii
spektrofotometre ile yapildi. Numuneler, termal dongi cihazinda 10.000
dongii ile yaslandinldi. Yaslandirma sonrasi ikinci renk ol¢imi aym
spektrofotometre ile yapildi.

Bulgular: Termal dongi ile yaslandirma sonrasinda tiim gruplarda klinik
olarak kabul edilebilir bir renk degisimi olmustur. Nd: YAG lazer ile islem
goren grup daha iyi renk kararliigr gostermistir (p<0.05). SEM ve AFM
goriintiileri incelendiginde fosforik asit uygulanan grubun lazer gruplarina
gore farkli yiizey morfolojisine sahip oldugu gozlendi.

Sonug: Farkli yiizey islemlerinden sonra yapistinlan lityum disilikat
orneklerde renk degisiminin klinik olarak kabul edilebilir oldugu
belirlenmistir. Nd: YAG lazer ile islem gormus ornekler en iyi renk
stabilitesine sahiptir.

Anahtar Kelimeler: Lityum disilikat, Atomik kuvvet mikroskopisi, Lazerler,
Yaslanma, Renk

1. INTRODUCTION

Nowadays, Computer Aided Design-Computer Aided Manufacturing
(CAD-CAM) ceramic materials have been preferred due to their easy
manufacturability, biocompatibility, and also aesthetic properties for
restoring lost tooth tissues ('). The lithium disilicate CAD-CAM material
(LD) is one of the CAD-CAM ceramic material types that contains
homogeneously distributed polyvalent and colorant ions for aesthetic
purposes. In this way, LD can have the appearance of natural teeth by
imitating the optical properties, like translucency of the enamel, which
is called the chameleon effect. Although translucency is an advantage
of LD in terms of color (%), this property may be a disadvantage for the
long-term success of restorations in terms of visibility of the
polymerized resin cement color from the surface (**).

Resin cements are commonly used in cementing the LD due to their low
solubility, high bonding strength, and different color options. Dual-cure
resin cement is one of the resin cement varieties that has both two
properties at once: it is auto-polymerized on lightless zones and
polymerized on transparency zones using light (7). However, in the long
run, the color of dual-cure resin cement may change as it is intrinsically
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due to oxidation of the amine which is responsible for auto-
polymerization, thereby causing a non-aesthetic appearance in thinner
LDs (}). In order to overcome this problem, amine-free, dual-cure,
resin cement has been developed. But still, it is reported that these
types of developed cement may result in discoloration by absorbing
water due to their chemical contents, such as bisphenol A-glycidyl
methacrylate (Bis-GMA) (> °).

Another way to prevent aesthetic problems in LDs caused by resin
cement discoloration is by changing the optical properties by altering
the surface texture of LD during bonding procedures (> °). Altering the
surface texture of LDs is one of the many phases in bonding LDs and
teeth, which is primarily used for increasing micromechanical
retention of the cement by creating a rougher surface ('°). Various
methods are available for this, including applying aluminum oxide
particles, acid etching, and laser treatment(*% '°). Aluminum oxide
particles have been proven effective in ceramic surface roughening,
but extreme applications may result in microcrack formation on
ceramic surfaces ('"). Although acids are considered the most effective
method for pretreatment of ceramic surfaces ('?), they may also be
caustic and hazardous for users and the environment ('®). Recently,
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using lasers as a surface pretreatment method has gained popularity.
For this purpose, Nd:YAG lasers ('*'7), CO? lasers ('®), Er:YAG lasers (>
6 19) and Er;Cr:YSGG (%) have been researched widely. Lasers with
certain parameters may affect surface roughness positively (4 ' ).
However, there is very limited information concerning the alteration
in time of optical properties of cemented ceramics (?°) after different
surface pretreatment processes (> °). Safe and useful ceramic surface
roughening methods can contribute to preventing aesthetic problems
caused by cement discoloration.

The aim of this study is to investigate the clinical acceptability of the
color change that may occur in time from LDs which were bonded after
different surface pretreatment processes. The null hypothesis tested
that there would be no difference with time in the color properties of
LDs subjected to different surface treatments and bonded by dual-
cure resin cement.

2. MATERIAL AND METHODS
2.1. Specimen Preparation

A total of 63 rectangular-shaped specimens (1 mm thickness) in shade
A2-high translucency (HT) were prepared from the lithium disilicate
(IPS e.max CAD, lvoclar Vivadent, Liechtenstein) blocks by using a
cutting device under constant irrigation (MKC-100, Mod Dental,
Ankara, Turkey) (2"). All specimen surfaces were polished with wet
#400 grit silicon carbide paper under standardized conditions on a
grinding device (Minitech 233, Grenoble, France) and cleaned in
distilled water for 5 minutes using an ultrasonic cleaner (Skymen JP-
060s, China) (). They were then dried with oil-free air and one side
was glazed with a layer of neutral-shade glaze in a ceramic furnace
(Ivoclar Vivadent Programat, Liechtenstein) to mimic the in-vivo
condition (°). Three random groups were obtained according to the
surface treatments applied to the non-glazed side (n = 21).

e The specimens in phosphoric acid group were subjected to 35%
phosphoric acid (K-Etchant Syringe; Kuraray Panavia V5, Sakazu,
Japan) in 5 seconds according to the dual-cure resin cement
manufacturer’s instructions for surface conditioning, rinsing for 5
minutes, and then drying with air (22).

e The specimens in ER: YAG group were treated with Er: YAG laser
irradiation (Fotona, Fidelis, Slovenia) with a power setting of 400
mJ and a 20 Hz repetition rate (23). Laser energy was delivered
to the ceramic surfaces at a distance of 1 mm with a 20 s in a
sweeping motion over the entire surface. The same experienced
researcher achieved all interventions in order to avoid scanning
differences.

e The specimens in Nd: YAG group were prepared with Nd: YAG
(Fotona, Fidelis, Slovenia) laser with the following laser
specifications: energy parameter = 100 mJ and repetition rate =
20 Hz ('*). The other the procedures were similar to those in group
2.

2.2. Atomic Force Microscopy (AFM) and Scanning Electron
Microscopy (SEM) Analysis

The morphological changes of the ceramic surface after treatments
were examined using a scanning SEM (QUANTA FEG-250 Field Emission
Scanning Electron Microscope, FEI Company, USA) and AFM
(NanoMagnetic Instrument, Turkey) with six specimens, thus
performing their descriptive analysis. Three treated ceramic surfaces
were gold-sputtered and evaluated under SEM. The representative
micrographs were recorded at 500x magnifications. The other three
treated ceramic surfaces were examined with an AFM. Fields of view
at a scan size of 30x30 pm were considered and recorded with 2.5
pm/s scan rate. AFM images were prepared using NanoMagnetic
software.

2.3. Bonding Procedure

A dual-cure cement system was used (Panavia V5, Kuraray; Tokyo,
Japan) for the study. Specimens used for surface analysis with SEM
and AFM were excluded from the bonding procedure (n = 15). The
tooth and ceramic primers in the system were applied to the white
background material (durable acetal polyoxymethylene) (**) and the
non-glaze surface of the ceramic specimens, respectively, as the
manufacturer recommended. The dual-cure cement (Clear type) was

mixed using an auto-mix syringe, then inserted into the non-glaze
surface of the ceramic specimens, which were seated on Delrin using
finger pressure. After a five kg weight was applied (¥), the tack cure
was conducted using the light-curing unit (Ly-A180, Anyang Zongyan
Dental Material, China) for 5 seconds with an output of 1600
milliwatt/centimeter2 (mW/cm2) on the glazed surfaces. The excess
cement was removed, and polymerization continued using the light-
curing unit for 60 seconds.

2.4. Assessment of Color Stability

A spectrophotometer device (Vita Easyshade Advance 4.0, Vita
Zahnfabrik, Germany) was used for color stability measurement before
and after aging. The numerical notation of the color of each specimen
was obtained according to the Commission Internationale de
I’Eclairage (CIE) system: b* (blue-yellow chromatic coordinate), L*
(lightness, in which 100 represents white and 0 represents black), and
a* (red-green chromatic coordinate) (> % ¢). After the initial color
measurements, the specimens were stored in distilled water at 37°C
for 24 h. A thermocycle device (Gokceler Makine, Sivas, Turkey) was
used for an accelerated aging procedure with 10,000 cycles (5°C-55°C)
and a dwell time of 5 s. Following the aging procedure, the color of
each specimen was measured again and AE was calculated using a
calculation formula (%).

2.5. Statistical Analysis

In this study, when values were determined as a=0.05 8=0.10 (1-B)
=0.90, it was decided to take 15 samples for each group. The power
of the test was P = 0.90849. The data obtained from this study was
loaded into the program (SPSS Ver: 22.0 Chicago, USA). The groups’
AE values were compared via the one-way ANOVA and the Tukey test.
The Kruskal Wallis test and the Mann-Whitney U test were used for the
other parameters in the groups. Differences were considered
statistically significant at p < 0.05.

3. RESULTS

Table 1 presents the results of color values before the aging
procedure. There are no significant differences among a1 values
obtained from each group (p > 0.05). The same trends also occurred
for b1 and L1 values (p > 0.05).

Table 1. a1, b1, L1 values in the bonded specimens

Phosphoric acid -1.38 (0.34) 8.71(1.02) 80.64 (3.21)
Er: YAG -1.63 (0.29) 879 (0.78) 80.82 (2.04)
Nd: YAG -1.48 (0.20) 8.60 (0.95) 82.09 (1.86)
P value P=0.052 P=0.757 P=0.297

SD: Standart Deviation. (P<.05; Mann Whitney U test).

Aa value in the Nd: YAG group was the highest among the groups (p =
0.001), whereas the other groups were comparable with each other.
In the Er: YAG group, the Ab value was the lowest (p = 0.006) and AL
value was the highest (p = 0.001), but there were no significant
differences between the other groups for Ab and AL parameters.

The Nd: YAG laser group showed better color stability in all groups (p
= 0.001) with the lowest AE value, but there are no significant
differences between other groups (p > 0.05). In addition, all of the
groups did not show any visible discoloration (AE < 3.7) after the aging
procedure.

Representative SEM images of the ceramic surfaces in the groups are
shown in Figure 1 (a-c). A few melting points were seen in the Nd:
YAG treated surface, whereas irregular areas were observed in the
Er:YAG laser group. The phosphoric acid treated surfaces were
regular. Representative AFM views of ceramic surfaces treated with
the different techniques are presented in Figure 2 (a-c). The ceramic
surfaces in laser groups presented moderate irregularity surface
topography.
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Figure 1. Representative scanning electron microscopy (SEM) images

(500X) of the phosphoric acid (a), Er: YAG (b) and Nd: YAG (c) treated

ceramic surfaces.
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Figure 2. Representative atomic force microscopy (AFM) images (30
pm x 30 pm) of the phosphoric acid (a), Er: YAG (b) and Nd: YAG (c)
treated ceramic surfaces.

4. DISCUSSION

This in vitro study measured the changing in time of the optical
properties of cemented LDs after different surface pretreatment
procedures. The results of this study do not support the hypothesis
which there would be no difference with time in color properties of
LDs subjected to different surface treatments and bonded by dual-
cure resin cement. There were significant differences in color
changes among the groups. Under the current study’s conditions,
the lowest color changes (AE value) were recorded from the Nd: YAG
laser group (Table 2).

Table 2. Differences color in the bonded specimens

Phosphoric acid -0.01 (0.09) 0.79 (1.30) 0.24 (2.35) 270 (0.41)
Er: YAG 0.0067 (0.07) -0.66(0.37) * 269 (0.11) * 2.79(0.16)
Nd: YAG 0.29 (0.05) * 078 (1.32) -0.61(0.08) 1.63 (0.23) *

P value P=0.001 P=0.006 P=0.001 P=0.001

SD: Standart Deviation; * mean significant statistical differences inside the same column. Tukey honest
significant difference test for AE, Mann Whitney U test for others, P<.05.

The color properties of CAD-CAM ceramic materials may be affected
by extrinsic and intrinsic factors in time. The effect of extrinsic
factors (e.g., acidic solutions, coffee, smoking) depends on the
physicochemical properties of CAD-CAM ceramic materials (* ),
while the intrinsic factors are affected by certain properties in resin
cements, such as chemical components (> 8). In CAD-CAM ceramic
materials, dual-cure resin cements are recommended to ensure the
intended mechanical and biological properties (%). However, it is
known that the amine content of the dual-cure resin cement causes
discoloration (8). Therefore, the amine-free, dual-cure, resin
cement was preferred in this study. However, the color of all
specimens changed after aging, even though the values were under
the clinically unacceptable limit (AE < 3.7) (%) in the current study.
This result may be due to the Bis-GMA content of the amine-free,
dual-cure, resin cement (> °). In addition, the intrinsic discoloration
may be affected by the thickness of the ceramic and the color of
the cementation area in the background (*°). Ceramics with a
greater thickness exhibit higher color stability (® 3'). The color
stability of dental materials should measure on a white background
according to ISO standardization (*2). The ceramic thickness of 1 mm
and Delrin (white colored and durable acetal polyoxymethylene) (*%)
were used to ensure standardization in the current study. Also,
there were no statistical differences among groups when
considering ai, b1, and L1 parameters in this study. These results
may prove that initial standardization is achieved for the color
measurement of the specimens.

The properties of CAD-CAM ceramic surfaces before cementation
play an important role in the clinical success of restorations. Resin
cements bond to the surface mechanically and chemically. The
mechanical bonding occurred from the roughening of the surface
and infiltration of the resin cement on the surface (°). As
recommended by resin cement manufacturers, increasing the
ceramic surface roughness is possible thanks to both hydrofluoric
and phosphoric acids. However, there are certain controversial
reports about which one is more effective on bond strength between
ceramic and resin cement. In one study (**), the bond strength
between ceramics and orthodontic brackets cemented with a
composite resin-based bonding system was analyzed after
hydrofluoric and phosphoric acid treatments, revealing similar bond
strength values between the groups. In another study (**), the bond
strength of a lithium disilicate-based ceramic and stainless steel
rods cemented with a self-adhesive resin was examined, and
phosphoric acid-treated surfaces had a weaker bond strength than
those treated with hydrofluoric acids. Generally, using hydrofluoric
acid in terms of providing bond strength between resin cement and
ceramic is the most favored method (). It has been shown in a study
that there is no change in the optical properties of LDs roughened
with hydrofluoric acid and aged only half as much as in our study
(%). After a hydrofluoric acid treatment, the glassy matrix of the
ceramic is selectively removed, crystalline structures are exposed,
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and an abundant porosity is formed on the ceramic surface thereby
contributing to the bond strength ('*3%). However, hydrofluoric acids
have inherent flaws, such as being caustic and hazardous (). Also,
insoluble silica-fluoride salts may weaken the bond strength between
the ceramic and the ceramic primer when hydrofluoric acids are used.
Whereas, phosphoric acids are relatively safer and do not produce any
compounds that decrease the bond strength and are non-washed
easily (**). Phosphoric acid may minimally roughen surfaces (** ), but
can neutralize the alkalinity of the absorbed water layer on the
ceramic surface, thus contributing to the chemical activity of the
ceramic primer that is subsequently applied (*). It has been reported
that bond strength between ceramic and cement may increase when
phosphoric acid is used with ceramic primer (*%). Also, in the current
study, phosphoric acid was used with ceramic primer as the
manufacturer recommended.

The SEM and AFM images of the phosphoric acid group presented a
surface that was superficially modified in the current study. In
previous studies ('* %), the effect of Er: YAG and Nd: YAG lasers on
the roughness of the lithium disilicate-based ceramics were
examined. It was reported that there were no significant differences
between Er: YAG and Nd: YAG lasers-treated surfaces with similar
topographic AFM images (Figure 2). This result was similar to those
of the current study. In the SEM images of the current study, irregular
areas were observed in the Er: YAG laser group, while the Nd: YAG
laser-treated surface presented certain melting points. It may be
related that the Nd: YAG laser causes surface roughness by melting
("% 17) and random re-crystallization, which increases the strength of
the resin-ceramic bond (Figure 1) ("°).

Aging procedures can cause color change in resin cements (%) as resin-
based materials tend to cause yellowing after aging (¥). After
cementation, the final shade of CAD-CAM materials is clinically
acceptable, and ceramics may mask most of the color change caused
by resin cement (3). Also, in the current study, the color change of all
specimens is found as being under the clinically unacceptable limit
(AE < 3.7) (®). Using phosphoric acid as the manufacturer
recommended caused brighter specimens after aging (positive AL) in
the current study. The same result, an increase in L* value after aging,
was reported by a study that used dual-cure resin cement, as in the
current study (%). On the other hand, the alterations at the surface
texture may affect the color properties of the ceramics (> ¢). In the
current study, the L* value decreased in the laser groups and laser
treatment with the Er: YAG laser caused the ceramic veneers to
become the darkest and more bluish. However, previous studies have
reported that laser treatment with the Er: YAG laser caused the LDs
to become more yellowish and brighter (¢). These differences may be
related to different adhesive system used, the testing conditions, and
the use of different laser parameters during the etching procedure.
The least difference in color change among groups was in the Nd: YAG
laser-treated group in the current study. The laser-treated ceramic
surface may become more opaque (°), thus the light that passed
through the ceramic would no longer pass through the matter with
the same incidence and direction. The observed melting areas in the
SEM image of the Nd: YAG group may be related to this result.

The results of the present in vitro study are of clinical relevance
because they provide information related to the effect of surface
pretreatment on the optical properties of cemented lithium disilicate
ceramics. Dentists applying LDs may use Nd: YAG laser before
cementation to protect LD restoration from color changes that may
occur over time, according to this study’s results. However, the
current study had a few limitations based on its in vitro methodology.
First, only one type and color of resin cement and also one type of
LDs ceramic material that has one color with a certain thickness were
evaluated for standardization. The results cannot be applied to other
LDs ceramic materials which are cemented with other resin cements
that have different characteristics. Second, the shear bond strength
parameter was not evaluated, even if using phosphoric acid that the
manufacturer recommended and laser parameters were selected from
those that created the best bond strength in the literature, according
to the authors’ knowledge. Third, translucency of treated-LD, which
gives information about the color masking capacity, was not
evaluated. Fourth, the phosphoric acid application time was applied
according to the resin cement manufacturer's instructions, but
different acid dwells that the ceramic material manufacturer may
suggest should also be considered. Further research is needed to

better understand the possible effects of surface treatments on the
color stability of CAD-CAM ceramic materials. In future studies, various
CAD-CAM ceramic materials with different properties and resin
cement in different structures should be evaluated by applying
according to both materials manufacturers' instructions. Also,
different parameters such as resin cement-ceramic bond strength,
translucency, shade, different thickness should be investigated in
these materials.

CONCLUSION

Within the limitations of the current study, the following can be
concluded:

1. There was no clinically unacceptable color change (Delta E > 3.7)
in all groups.

2. The Nd: YAG laser group presented better color stability.

3. Among the groups, Aa value of the Nd: YAG group was the highest,
whereas the Ab value of the Er: YAG group was the lowest and the
AL value of the Er: YAG group was the highest.

4. The SEM and AFM evaluations revealed irregular surface
morphology in laser groups when compared to the phosphoric acid
group.
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ABSTRACT

Background: Cycling is a risky sport in terms of dental injury. Immediate
treatment of traumatized teeth is very critical for the prognosis. This study
aims to evaluate the knowledge levels and attitudes of cyclists in Turkey
about dental trauma and its emergency treatment.

Methods: In the study, a total of 12 questions were asked in the online
questionnaire directed to the participants in different cities in Turkey. The
answers received were divided into three groups according to their cycling
experience; Group 1: less than 5 years, Group 2: 6-10 years, and Group 3:
more than 11 years, and evaluated with the Chi-square and Bonferroni
multiple comparison tests. P value < 0.05 was accepted as statistically
significant.

Results: According to the data obtained; It was determined that 31.8% of
the participants in Group 3 and 10.4% of the participants in Group 2 did not
use protective equipment while cycling (P<0.05) and 65.7% of the
participants in Group 2 used helmets and goggles (P<0.05). As another
finding, 22.4% of the participants in Group 2 and 8.4% of the participants in
Group 1 answered that the avulsed tooth should be kept in saliva until the
intervention (P<0.05).

Conclusions: Individuals who use bicycles should be informed about dental
injuries. It is important to organize training programs about dental trauma
and emergency interventions for them.

Keywords: bicycling, survey, tooth injuries

0z

Amag: Bisiklet kullamm, dis yaralanmalan acisindan riskli bir spordur.
Travma gecirmis dislerin acil tedavisi prognoz acisindan ¢ok kritiktir. Bu
calisma, Turkiye'deki bisiklet sporcularimin dental travma ve acil tedavisi
hakkindaki  bilgi  diizeylerini  ve  tutumlarim  degerlendirmeyi
amagclamaktadir.

Gereg ve Yontemler: Arastirmada Tirkiye'nin farkli illerindeki katiimcilara
yoneltilen cevrim ici ankette toplam 12 soru sorulmustur. Alinan cevaplar
bisiklet deneyimlerine gore ug gruba aynldi; Grup 1: 5 yildan az, Grup 2: 6-
10 yil ve Grup 3: 11 yildan fazla olup Ki-kare ve Bonferroni coklu
karsilastirma testleri ile degerlendirildi. P degeri < 0.05 istatistiksel olarak
anlamli kabul edildi.

Bulgular: Elde edilen verilere gore; Grup 3'teki katiimcilarin %31,8'%nin ve
kullanmadig1 (P<0,05) ve Grup 2'deki katiimcilarin %65,7'sinin kask ve gozliik
kullandigi (P<0,05) belirlendi. Diger bir bulgu olarak Grup 2'deki
katiimcilanin %22,40 ve Grup 1'deki katiimcilarin %8,4'U avilse disin
miidahaleye kadar tiikiiriikte tutulmasi gerektigini bildirdi (P<0,05).

Sonug: Bisiklet kullanan bireyler dis yaralanmalarn konusunda
bilgilendirilmelidir. Dis travmalari ve bunlara yonelik acil miidahaleler
konusunda egitim programlarimn diizenlenmesi 6nemlidir.

Anahtar Kelimeler: bisiklet, anket, dis yaralanmalan

INTRODUCTION

Traumatic dental injuries are ranked as the fifth most common health
problem worldwide, with no discernible difference in prevalence or
incidence across all regions of the world." While the oral region accounts
for 1% of the total body area, orofacial injuries account for 5% of all
bodily injuries in all age groups.? It was revealed that the most frequent
causes of dental trauma are falls, sports activities, bicycling accidents,
traffic accidents, and physical violence.?

Cycling is a popular mode of transport and a popular leisure activity.
Studies show that the popularity of cycling has increased significantly
in Turkey in recent years, in parallel with global trends.* Although
bicycling is environmentally friendly, economic, and healthy, it has a
high prevalence of oral and maxillofacial injuries.> ® Bicycle injuries are
a significant part of traffic accidents. Although actual rates are difficult
to determine due to widespread underreporting, the global prevalence
of bicycle road injuries was more than 30 million, according to the
Global Burden of Disease Study 2017.7 The number of cycling-related
injuries worldwide is increasing every year.?

It was observed that 22.3% of all injuries of traumatized cyclists were
in the head region and 34.8% in the face area.’ While dental trauma
prevalence has been investigated in Turkey, no study has been carried
out about orofacial or dental trauma in adults during cycling.'®"* The
purpose of this study is to identify the prevalence of orofacial and
dental trauma during cycling, as well as to assess the attitudes and
knowledge levels of amateur cyclists over the age of 18 in Turkey.
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MATERIALS AND METHODS

The study was approved by the Clinical Research Ethics Committee of
Gaziantep University (2021/377). The study population included
members of 57 cycling groups on social media. Professional cyclists and
individuals aged under 18 were not included in the study. A three part
closed questionnaire was used to collect the data. A translated version
of the questionnaire is given in Table 1. Part | was used to identify the
sociodemographic profiles of respondents (location, age, gender), and
Part Il was about information related to cycling and protection
equipment. Part Ill comprised 12 questions used in previous studies
about orodental trauma (trauma-related thoughts, knowledge of
trauma, and trauma experience). The respondents were not asked to
write their names to ensure anonymity. In February 2022, information
messages and the link of the electronic questionnaire addressing
knowledge, behavior of dental injury emergency treatments, and
dental trauma experiences were sent to the home pages of the amateur
cycling groups on social media (https://docs.google.com/forms/).
Amateur cyclists from 42 cities in Turkey who completed the
questionnaire were divided into three groups based on their cycling
experience to examine the relationship between experience and other
factors: Group 1: less than 5 years, Group 2: 6-10 years, and Group 3:
more than 11 years. To investigate the relationship between two
categorical variables, Chi-square and Bonferroni multiple comparison
tests were applied to investigate the frequencies and percentages were
given as descriptive statistics. Statistical analysis was performed with
SPSS for Windows version 24.0, and a P value < 0.05 was accepted as
statistically significant.
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Table 1. English translation of the questionnaire
PART | Identifying information

City/Age/Gender

PART Il Information related to cycling

1-How long have you been cycling? (less than 1 year, 1-5 years, 6-10
years, more than 10 years)

2-How many hours a week do you cycle? (less than 5 hours, 6-10 hours,
more than 11 hours)

Protection equipment

3-What kind of equipment do you use to protect your head while
cycling? (I don't use any protection equipment, helmet, safety goggles)

PART Il Dental trauma-related thoughts

4-Do you think that an orofacial injury can occur during cycling? (yes,
no)

Knowledge of dental trauma management

5-What would you do if you saw someone suffering from an orofacial
injury?

(I take her/him to the doctor-hospital emergency room as soon as
possible.)

(I don't know what to do.)

(I take her/him immediately to the dentist-dental clinic-dental
faculty.)

(I relax her/him and monitor her/his condition.)
6-Do you think an avulsed tooth can be replanted? (yes, no)

7-Do you think an avulsed tooth or broken tooth fragments should be
found at the accident site and kept? (yes, no)

8-How do you think an avulsed tooth or broken tooth fragments should
be stored until the intervention?

(In napkin, handkerchief or plastic bag, saline solution, in the patient's
mouth-saliva, milk, tap water, other solutions)

9-In your opinion, within which period an avulsed tooth should be
replanted?

(Time doesn't matter, within 1 hour, within 2 hours, more than 2
hours, | have no idea)

Experience of dental trauma
10. Have you ever seen an orofacial injury during cycling?

11-Have you ever suffered from an orofacial injury during cycling?
(yes, no)

12-What kind of orofacial injury was it?

(Dental damage, soft tissue damage (tongue, lips, cheeks, gums, etc.),
jaw or facial bone damage)

RESULTS

A total of 294 amateur bicyclists voluntarily returned by email. Table
2 shows age groups, average weekly frequency of cycling, and cycling
experience. According to the answers about protective equipment
during cycling, 68 (23.1%) bicyclists were wearing only helmets and 7
(2.4%) were using only protective glasses. The number of people using
both helmets and glasses was 145 (49.3%) and 73 (24.8%) bicyclists did
not use any protective equipment. There were statistically significant
differences between Group 2 and Group 3 in non-protective
equipment-wearing groups (P<0.05) (Table 3). In both helmet and
goggle-wearing groups, usage of helmet and goggle in Group 2 was
significantly more than other groups (P<0.05). 193 (65.6%) of the
respondents thought that their mouth or teeth could be damaged
during cycling. Almost one-third of the bicyclists (n=92 / 31.3%)
witnessed someone else suffering from orodental trauma while
cycling.

Table 2. Distribution of gender, age groups, cycling frequency and
experience of the participants

Male 213 72.4

Female 81 27.6

<20 26 8.8
20-30 64 21.8
31-40 98 33.3
41-50 59 20.1
>50 47 16.0
e
< 5 hours 167 56.8
6-10 hours 83 28.2
>10 hours 44 15.0
e
<5 years 95 32.3
6-10 years 67 228
>10 years 132 44.9

Table 3. Distribution of the answers to the question about
equipment to protect their head while cycling according to the

experience

| don't use any equipment 24 (25.3) 7 (10.4) 42 (31.8)
Helmet 28 (29.5) 14 (20.9) 26 (19.7)

Safety goggles 2 (21) 2 (3.0 3 (2.3)
Helmet and safety goggles 41 (43.2) 44 (65.0) 61 (46.2)

There are variables found to be significant according to the Chi-square test. (P = 0.018)
1 <5 years experienced cyclists

£ 6-10 years experienced cyclists

§ >10 years experienced cyclists

Table 4 summarizes the trauma experiences of the participants and
how participants would primarily treat someone who has suffered
orofacial trauma. 154 (52.4%) of the participants stated that they
would take the wounded to a hospital or emergency room first, and
only 84 (28.6%) of them would take her/him to a dentist or dental
clinic. 21 (7.1%) of the participants reported that they did not know
what to do. Of the respondents, 170 (57.8%) did not think that an
avulsed tooth could be replanted. There was no statistically significant
difference among the groups in terms of orofacial injury experience,
witnessing the injury, and information about the approach to the
injured person. 31 (10.5%) of the participants suffered orofacial
trauma during cycling. Fifteen (37.5%) of them had dental injury, 23
(57.5%) had soft tissue damage, and 10 (25%) had jaw or facial bone
injury.
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Table 4. Distribution of the answers of the questions about trauma
experience according to the experience

Yes 13 (13.7) 4 (6.0) 14 (10.6) p=0.289

Yes 24 (253) 23 (34.9) 45 (34.1) p=0.305

1 don't know what to do 7 (7.4 7 (10.4) 7 (6.3) p=0.390
| take her/him immediately to the dentist-dental
clinic.dental faculty 25 (26.3) 17 (25.4) 42 (31.8)
| take her/him to the doctor-hospital emergency
room as soon as possible 48 (50.5) 39 (68.2) 67 (50.8)
| relax her/him and monitor her/his condition 15 (15.8) 4 (6.0) 16 (12.1)

1 <5 years experienced cyclists

£ 6-10 years experienced cyclists

§ >10 years experienced cyclists

From the point of view of the participants' opinions regarding the
knowledge of post-traumatic replacement of the avulsed tooth (Table
5), 124 (42.2%) of the participants answered that an avulsed tooth can
be replanted. Only 39 (13.3%) participants answered that an avulsed
tooth should be kept in milk until treatment. There was a statistically
significant difference in the knowledge about keeping the media of the
avulsed tooth; Group 2 was superior to Group 1 (P<0.05). While 41
(13.9%) of the respondents knew that an avulsed tooth should be
replaced within 1 hour, the majority of respondents (n =213/72.4%) had
no idea about the replacement duration of an avulsed tooth.

Table 5. Distribution of the answers of the questions about dental
trauma management according to the experience

Yes 46 (48.4) 25 (37.3) 53 (40.2) p=0.303

Milk 18 (18.9) 6 (9.0) 15 (11.4) p=0.036 *
Saline solution 21 (22.1) 8 (11.9) 22 (16.7)
In the patient's mouth-saliva 8 (84) 15 (22.4) 22 (16.7)
Tap water 4 (42 2  (3.0) 4 (3.0
Other solutions 10 (10.5) 9 (134) 23 (17.4)
Within 1 hour 13 (13.7) 10 (14.9) 18 (13.6) p=0.733
Within 2 hour 8 (8.4) 7 (10.4) 8 (6.1)
More than 2 hours 0 (0.0 1 (15 2 (1.5
Time doesn't matter 7 (7.4) 3 (45) 4 (3.0
| have no idea 67 (70.5) 46 (68.7) 100 (75.8)

1 <5 years experienced cyclists

1 6-10 years experienced cyclists

§ >10 years experienced cyclists

* There are variables found to be significant according to the Chi-square test at 0.05 level.

DISCUSSION

Cycling has been considered as a sport by some researchers in studies
on bicycle-related injuries, while it has been classified as a game or
leisure activity by others. Other studies have examined bicycle crashes
as part of traffic accidents, as they have focused on the transportation
aspect of cycling. As a result, data from studies in the literature

addressing cycling-related trauma were collected under several topics.”
9, 14, 15

According to 2020 traffic accident data, 0.57 % of those involved in fatal
and injured traffic accidents in Turkey were cyclists.'® However, in a
study based on 5-year hospital records, the rate of head trauma in
bicycle accidents was determined as 20.1% in Ankara, Turkey.'” To the

best of current knowledge, this is the first study to investigate the
incidence of cycling-related orofacial injuries in amateur cyclists
over the age of 18, as well as attitudes towards dental trauma and
dental emergency procedures.

One of the limitations of this study was the low number of
participants from the cycling group members who organized on
social media for the survey based on volunteerism. Although the
exact number of amateur cyclists is not known, there are 94
permanent cycling societies, clubs, or associations in Turkey.'®
Therefore, 294 responses to the questionnaire demonstrated that
orofacial trauma in cycling did not attract enough attention among
social media groups.

About half of the participants in the present study (57.5%) with
orofacial trauma had soft tissue damage, including tongue, lips,
cheeks, or gums. This rate was close to that of a Brazilian study
(55%) but much higher than the finding of a study in Austria that
focused on trauma patients, which found that 14% of cases caused
by bicycles had soft tissue injuries. This difference was probably
related to the higher helmet use rate of cyclists in Austria.'® 2

In the present study, 10.5% of cyclists experienced bicycle-related
dental trauma, which was similar to the prevalence observed by
Levin et al. (6.3%) and Lam et al. (7.7%) in adults.®?' However, the
incidence of dentoalveolar trauma was 36.4 % in a prospective
study of cyclists with maxillofacial trauma, while the prevalence of
dental injury alone was 30.2 %.% A study conducted in the United
States observed that the incidence of bicycle-related injuries in
children was highest in those aged 5-14 years, and children aged 5-
9 years had the highest rates of facial trauma.? Similarly, the
highest rates of bicycle-related trauma admitted to pediatric
emergency services in Turkey were seen in children aged 6-10
years.2 25 Contributing to this issue, the prevalence reported in
studies of bicycle-related dental trauma among individuals under
the age of 18 was between 13% and 19.2%.2628

25% of the traumatized cyclists in the current study had injuries to
their jaw and facial bones. A study supporting this data revealed
that 45% of cyclists who were admitted to the hospital had a facial
fracture, and there was a 1.2 fracture rate per patient.?’ According
to an Israeli study, 55.5% of hospitalized cyclists had jaw injuries,
with 26.4 % having maxilla injuries and 31.5% having mandible
injuries.?

When a cycling accident occurs due to speeding, inexperience, poor
road conditions, mechanical failures, or collision, a helmet is the
main protection equipment for cyclists. Helmets reduce the risk of
injuries to the upper and middle face by 65% for cyclists of all ages.®
In the first year after the introduction of laws on compulsory
helmet wearing by cyclists in Victoria, Australia, the number of
cycling casualties admitted to hospitals with head injuries
decreased by at least 37% compared to the previous year.?”
However, another study showed that the obligation to wear a
bicycle helmet reduced the incidence of facial trauma by 65%, but
did not reduce the incidence of dental trauma.™ This was most
likely because, in helmet design, head protection takes precedence
over lower face protection. 72.4% (213) of those included in this
study were wearing helmets while riding bicycles. According to
limited research, the prevalence of helmet usage during cycling in
Turkey was between 2.1 and 4.4 % in children and between 6.2%
and 7.6% in teenagers.3%3? According to current knowledge, there
is no study on helmet usage in adults in Turkey, but a study
examining trauma related to bicycle accidents in Ankara stated
that none of the head trauma individuals of all ages wore helmets
at the time of the accident."” As in many countries, educational
practices and legal regulations that encourage the use of helmets
while cycling can be made in Turkey.

In agreement with the literature, current study reported that the
majority of the participants (n:170 / 57.8%) did not know that the
avulsed tooth could be replanted. The study's rate was lower than
previous studies in Turkey (between 81.4% and 65.5%)*%, but
higher than a survey conducted in four European countries (%48).3¢
Replantation time is an important factor affecting the success of
treatment in avulsed teeth. In the current study, it was found that
there was a majority (72.4%) who did not have any information
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about the time of reimplanting of the avulsed tooth. Once avulsed
teeth are poorly kept and transported, the destruction of periodontal
ligament cells can result in inflammatory root resorption in the
tooth.¥ The avulsed tooth's prognosis is determined by the extraoral
dry time and the vitality of the root surface periodontal cells. The
patient's mouth (in saliva or the tooth socket), milk, or saline solution
are the most suitable and inexpensive transport media for avulsed
teeth.® The findings of the current study showed that 36.4% of
participants would maintain the avulsed tooth in dry condition like
handkerchief and 13.3% would keep it in milk before the avulsed teeth
were replanted.

According to the current study, amateur cyclists had erroneous
information regarding oral emergency procedures. These findings
were also in line with the observations of other published research in
Turkey in other sports branches.’** All the data collected in the
current study and the literature disappointingly underlined the
extremely low knowledge levels of first-aid procedures after dental
trauma in societies around the world. One of the reasons for the
current dramatic situation may be that emergency dental trauma
procedures are often not covered in first aid training or textbooks.*
Also, the possibility that only those with a sensitivity to dental trauma
would fill out the questionnaire may not have reflected the actual
situation of amateur cyclists. A further limitation was that, since the
questionnaire was self-managed, participants at different educational
levels could not be certain that the questions were sufficiently
understood. The last limitation was that the traumatized participants
reported their post-traumatic oral and dental health status in their
own words. These injuries were not confirmed by examination by
intraoral examination. The lack of evidence for this data from dental
records and intraoral inspection may have prevented uniformity.

CONCLUSION

The study found that amateur cyclists have limited knowledge about
the management of traumatic dental injuries. Given the growing
popularity of bicycling, educational programs on dental trauma
prevention and treatment are in high demand. In Turkey, amateur
cyclists should be encouraged to wear helmets.
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Amag: Bu calismanin amaci farkli ajanlarla remineralize edilmis (Remin Pro
veya MI Paste Plus) mine yiizeyine farkli uygulama teknikleriyle (total-etch,
aktif self-etch, pasif self-etch) uygulanan All Bond Universal adeziv

sisteminin makaslama baglanma dayanimini ve FE-SEM ile vyizeyleri
degerlendirmektir.

Gereg ve Yontemler: Calismamizda kullanilan 96 sigir disi rastgele 12 gruba
(saglam mine, demineralize mine, remineralize edilmis mine) ayrildi. Saglam
mine orneklerinin haricindeki gruplarda ornekler 37°C'de 96 saat boyunca
demineralizasyon soliisyonunda bekletildi. Orneklerin bir kismi remineralize
edilmek (Remin Pro, MI Paste Plus) icin kullamldi. Mine 6rnekleri uzerine All
Bond Universal total-etch, aktif self-etch, pasif self-etch teknikleriyle
uygulandi ve rezin kompozit (Filtek Ultimate, 3M ESPE) ile restore edildi.
Makaslama baglanma dayamim testi icin iiniversal bir test cihazi instron
(Schimadzu 1G-IS, Kyoto, Japonya) kullanildi. Elde edilen verilerin normal
dagilmasindan dolay1 gruplar arasindaki karsilastirmalarda iki yonlii varyans
analizi (Anova testi), post hoc analizlerde Tukey HSD test kullamldi (p<0,05).

Bulgular: Baglanma dayamimi MI Paste Plus ve Remin Pro gruplarinda
demineralize mine gruplarina gore anlamli derecede vyiiksek gorildi
(p<0,05). MI Paste Plus ve Remin Pro kullanildiginda pasif self-etch grubunun
baglanma dayanimi, total-etch (p= 0,000) ve aktif self-etch (p=0,000)
gruplarindan anlamli sekilde dusuktir (p<0,05). Total-etch ve aktif self-etch
teknikleri arasinda anlamli bir farklitik bulunmadi (p>0,05).

Sonug: Remineralize edilen mine yiizeylerine baglanma baslangi¢ ciriigiini
taklit eden demineralize yilizeye baglanmaya kiyasla baglanma dayanimim
olumlu etkilemektedir.

ABSTRACT

Background: The aim of this study is to evaluate the shear bond strength
of All Bond Universal adhesive system applied with different application
techniques (total-etch, active self-etch, passive self-etch) to the enamel
surface remineralized with different agents (Remin Pro or MI Paste Plus)
and to the surfaces by FE-SEM.

Methods: The 96 bovine teeth used in our study were randomly divided into
12 groups (sound, demineralized and remineralized enamel). In groups
other than intact enamel samples, the samples were kept in
demineralization solution at 37°C for 96 hours. Some of the samples were
used for remineralization (Remin Pro, MI Paste Plus). All Bond Universal was
applied on enamel samples with total-etch, active self-etch, passive self-
etch modes and restored with resin composite (Filtek Ultimate,3M ESPE). A
Universal test device Instron (Schimadzu IG-IS, Kyoto, Japan) was used for
shear bond strength test. Due to the normal distribution of the data
obtained, two-way analysis of variance was used for comparisons between
groups, and Tukey HSD test was used for post hoc analyzes (p<0,05).

Results: Bond strength was significantly higher in Ml Paste Plus and Remin
Pro groups compared to demineralized enamel groups (p<0,05). When MI
Paste Plus and Remin Pro were used, the bond strength of the passive self-
etch group was significantly lower than the total-etch (p=0,000) and active
self-etch (p=0,000) groups (p<0,05). There was no significant difference
between total-etch and active self-etch techniques (p>0,05).

Conclusion: Bonding to remineralized enamel surfaces has a positive effect
on bond strength compared to bonding to a demineralized surface, which
represents initial caries.

Anahtar Kelimeler: Dental adezivler, Dis remineralizasyonu, Kayma Keywords: Dental Adhesives, Shear Strength, Tooth Remineralization
mukavemeti
1.GIRIS Baslangi¢ ciriklerinin onlenmesinde ve tedavisinde giincel yaklasim

Dis ciiriigii, diyet, zaman, mikrobiyal dental plak ve konak faktorlerinin
etkilesiminden kaynaklanan multifaktoryel bir hastaliktir. Dis ylizeyinde
de-remineralizasyon sirecleri denge halindedir, mineral dengesinde
bozulma meydana geldiginde demineralizasyon olusmaya baslar ve
baslangic ciirik lezyonlart meydana gelir'. Demineralizasyon,
hidroksiapatit (HA) kristallerinden kalsiyum ve fosfor kaybina neden
olur.? Bakteriyel organik asitlerin diflizyonu nedeniyle agiz ici pH kritik
pH’In altina diistigiinde gerceklesen demineralizasyonla birlikte
minedeki kalsiyum ve fosfat hidroksiapatit ylizeyinden coziiniir ve bu
durumda demineralizasyon yoniinde denge bozulur.® pH’in artmasiyla
ortamda bulunan kalsiyum ve fosfat iyonlarimin varligi siireci tersine
cevirir ve remineralizasyon baslayabilir. HA yapisinin bozulmasini
onlemek icin demineralizasyon ve remineralizasyon arasinda bir denge
bulunmalidir.2  Mine  demineralizasyonunun ilk  submikroskobik
degisiklikleri, kristaller aras1 bosluklarin genislemesi ve yiizey alti
mikrosertlikte azalmayla birlikte lezyon govdesinden mineral kaybin
icerir. Yizey nispeten yiksek oranda mineralize olarak bozulmadan
kalir* 5. Minede olusan porozite alanlar karakteristik opak-beyaz
renkte, beyaz nokta lezyon gériinimiine neden olur.'
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lezyonlarn erken tespit ederek, girisimsel tedavi uygulamadan,
remineralizasyon ajanlan kullanarak tedavi etmektir. Dis ciriikleri,
erken donemde dislerin mineral icerikleri artinlarak onarilabilir ve
durdurulabilirler.® Minede baslangi¢ curuk lezyonlarinin
remineralizasyonu icin farkli floriir ve kalsiyum fosfat sistemleri dahil
olmak lizere bircok yaklasim gelistirilmistir’. Literatiire bakildiginda ¥
" kazein fosfopeptid-amorf  kalsiyum  fosfatin  (CPP-ACP)
demineralizasyonu kontrol etme ve remineralizasyonu artirma
yetenegi gosterilmistir. Kazein fosfopeptid (CPP) ile stabilize edilmis
amorf kalsiyum fosfat (ACP) bazli biyoaktif materyal olan CPP-ACP,
pelikil ve bakteri plagina baglanmak icin yar1 kararli bir halde florir
iyonlari ile birlikte serbest kalsiyum ve fosfat iyonlarin stabilize eder. '
Biyoaktif kalsiyum ve fosfat iyonlarinin bir rezervuan olan CPP-ACP,
iyonlarn minenin ylizeyinin altina iletir ve remineralizasyonu etkin bir
sekilde artirir'®. CPP-ACFP nanokompleksi olusumu, CPP-ACP floriir
iyonlan ile etkilesime girdiginde gerceklesir 2. Floriirin CPP-ACP'ye
dahil edilmesiyle olusan CPP-ACFP; CPP-ACP'den daha iyi
remineralizasyon potansiyeli gostermektedir.'

ve florir remineralizasyon tedavisinde
Florir ~ve hidroksiapatit icerigi;

Hidroksiapatit, ksilitol
kullanilan  materyallerdir.
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remineralizasyonu arttinp, mine yiizeyini giclendirirken ksilitol;
antibakteriyel gorev goriir." Ksilitol, mutans streptekoklar tarafindan
fermente edilemez, antiasidojenik ve antikaryojenik ozellik gosterir.
Ksilitoliin agiz sagligindaki bir diger rolii de agizda plak birikimini
azaltmasidir. Karyojenik mikroorganizmalar ksilitoli metabolize
etmezler ve ksilitol plak pH'1m distirmez, bu sayede demineralizasyon
engellenir.’ Nanohidroksiapatit ise, demineralize dis yiizeylerindeki
mikro  poroziteleri  dogrudan doldurarak islev goriir. Mine
gozeneklerine girdiginde, remineralizasyon soliisyonundan sirekli
olarak biiylik miktarlarda kalsiyum ve fosfat iyonlarini mine dokusuna
cekerek remineralizasyon siirecinde bir sablon gorevi goriir, boylece
kristal butlnligiinii ve buyumesini destekler.' Florir ise, dis
yiizeyinde florapatit gibi minerallerin birikimini artiran kalsiyum floriir
(CaF2) benzeri bir tabaka olusturur ve dis ylzeyine c¢okelerek
demineralizasyonu 6nler, remineralizasyonu artirir."”

Mevcut dental adeziv sistemler, ylizeylerin onceden fosforik asitle
puruzlendirilmesini gerektiren total-etch adezivler veya onceden
asitle pliriizlendirme gerektirmeden asidik primerler araciigiyla etki
eden self-etch adezivler olarak dis dokularina baglanma stratejilerine
gore simflandirilabilir. Uretici talimatlarina uygun olarak teknik
hassasiyetle uygulandiginda iki adeziv strateji de uzun donemde iyi
klinik sonuglar gostermektedir'®. Bu uygulama basamaklarindaki
teknik hassasiyeti azaltmak, uygulama kolaylig1 saglamak ve adezyonu
fonksiyonel monomerlerle artirmak icin “lniversal” veya “cok modlu”
olarak adlandinlan adeziv sistemler gelistirilmistir."®

Bu adeziv sistem; self-etch adezivler, total-etch adezivler veya
selektif mine etching (mine lizerinde total-etch adezivler ve dentin
lizerinde self-etch adezivler) olarak kullanilabildikleri icin iniversal
adezivler olarak bilinirler?. Universal adezivler, tek asamali self-etch
adezivlere benzer icerige sahiptir ve cogu ayrica hidroksiapatitteki
kalsiyuma iyonik olarak baglanan spesifik karboksilat ve/veya fosfat
monomerleri icerir?'. Universal adezivlerin formiilasyonlari, 10-MDP,
PENTA, polialkenoik asit kopolimeri ve fosfor iceren monomerler gibi
fonksiyonel monomerleri ve silanlan icerebilir’2, 10-MDP monomeri,
bircok Universal adezivin icerigine eklenmistir; dentinle iyonik baglar
ve hidroksiapatit Uzerinde hidrolitik olarak kararli kalsiyum
tuzlarindan olusan bir nano tabaka olusturur 23. Bircok arastirma
makalesi, 10-MDP'nin dis vyapilan ile kimyasal etkilesimlerini
degerlendirmistir.2?* Yapilan calismalarda, 10-MDP ve PENTA iceren
adezivler uzun siireli klinik deneylerde iyi performans géstermistir.232
Fonksiyonel bir monomer olarak 10-MDP'nin baglanmada etkinligi, mild
(hafif) asindirma kabiliyetine ve polimerize olabilen metakrilati fosfat
fonksiyonel grubundan ayirabilen hidrofobik ucuna baglidir. 26 Hem 10-
MDP hem de PENTA, dis yapisina adezyonu arttirmak icin on yillardir
farkli adezivlerin icerigine dahil edilmistir.

Universal adezivlerin farkli dis dokularina ve farkli restoratif
materyallere  baglanmalanyla ilgili literatirde  calismalar
bulunmaktadir.?*® Ancak remineralize edilmis mine yizeyine
baglanmayla ilgili bilgiler sinmrtidir. CPP-ACFP uygulanan mineye
baglanmayla ilgili calismalar bulunmaktadir?', ancak
nanohidroksiapatit uygulanan mineye universal adezivlerin farkl
tekniklerle baglanmas1 ile ilgili calisma bulunmamaktadir. Bu
calismanin amaci; 10-MDP iceren All Bond Universal adeziv sisteminin
farkli uygulama teknikleriyle (total-etch, aktif self-etch, pasif self-
etch) farkli ajanlarla remineralize edilmis (Remin Pro veya Ml Paste
Plus) mine yiizeyine uygulandiginda makaslama baglanma dayanimim
degerlendirmektir. Bu calismanin sifir hipotezi All Bond Universal
adeziv sisteminin farkli uygulama teknikleriyle (total-etch, aktif self-
etch, pasif self-etch) farkli ajanlarla remineralize edilmis (Remin Pro
veya M| Paste Plus) mine yiizeyine uygulandiginda makaslama
baglanma dayaniminin degismeyecegiydi.

2.GEREG VE YONTEM
2.1 Dis Secimi ve Gruplara Ayrilmasi

Bu calisma icin cliriik, catlak ve herhangi bir defekt icermeyen toplam
96 sigir alt keser disi secildi. Cekimden hemen sonra disler iyice
yikandi, periodontal dokular bir kiiret yardimiyla uzaklastirildi. Disler
bir aydan kisa siirede %0,1’lik timol solisyonunda saklandi ve
kullanildi. Segilen dislerin kron kismin1 ayirmak i¢in mine-sement
birlesimi seviyesinden kesildi, bukkal mineyi kullanmak icin elmas frez
yardimiyla disler meziodistal olarak kesildi ve bukkal yiizeyleri lingual

yuzeylerinden ayrilarak bukkal mine ornekleri elde edildi. Bukkal mine
ornekleri meziodistal olarak 2’ye ayrildi, makaslama baglanma
dayamim testi icin; 72 sigir disi (n=144), mine asitle asindirma modeli

FE-SEM  (Alan  Emisyonlu = Taramali  Elektron  Mikroskobu)
degerlendirmesi icin 24 s18ir disi (n=48) kullanildi. Mine 6rneklerinin
baslangic degerleri DIAGNOdent Pen (KaVo Dental GmbH,

Biberach/RiB, Almanya) kullanilarak olculdu (Tablo 3) ve randomize
olarak 12 gruba (n=12) (Tablo 1) dagitildi. Calismada kullanilan
materyallerin marka adi, icerigi, iireticisi ve uygulama sekli Tablo 2'de
gosterilmektedir.

Tablo 1. Calisma Gruplan

Grup 1: Total-etch Grup 4: Total-etch Grup 7: Total-etch Grup 10: Total-etch

(Al EeIE Grup 2: Aktifself-  Grup 5: Aktif sel-  Grup 8: Aktif self-  Grup 11: Aktif self-
Universal
q etch etch etch etch
Adeziv
Grup 3: Pasif self- Grup 6: Pasif self- Grup 9: Pasif self- Grup 12: Pasif self-
etch etch etch etch

Tablo 2. Kullanilan Materyaller
| KULLANILANAJANLAR || IGERIKLER | KULLANIMSEKILLERI |

MI Paste Plus - GC, RECALDENT, Disler ince ve uniform bir tabaka ile

Alsip, ABD CFPLEIR? kaplanir, minimum 3 dakika bekletilir.
Remin Pro- VOCO GmbH, . 5 " o Disler ince ve uniform bir tabaka ile
ALMANYA Hidroksiapatit, Flor, Ksilitol - 2. minimum 3 dakika bekletilr.

Adeziv uygulamadan 6nce Uretici
tarafindan tavsiye edilen siire
boyunca bozulmadan birakilir, daha
sonra ylizeyi hava-su spreyi ile suyla
durulanir.

Self-etch
1. Yiizeye bir mikro firgayla kat
basina 10-15 s boyunca ovalayarak
(AKTIF SELF-ETCH*) veya rahatsiz
edilmeden birakarak (PASIF SELF-
ETCH) iki ayri kat adeziv uygulanir.
Katlar arasinda 1sikla polimerize
edilmez.

2. En az 10 s boyunca bir hava
spreyiyle kurutarak fazla solvent
buharlastirilir, materyalde gérindr bir
hareket olmamalidir. Yiizey homojen
parlak bir gériiniime sahip olmalidir.
3. 1200 mW/cm2 ‘de 10 s isikla
polimerize edilir.
Total-etch
1. 15 s igin fosforik asit jel uygulanir.
2. lyice durulanir.

3. 1-2 sn igin emici pelet veya yiiksek
hacimli emme ile fazla suyu
uzaklastirilir.

4. Aktif Self-etch tekniginde oldugu
gibi adeziv uygulanir.

1. 2 mm inkremental teknikle
yerlestirilir.

2. 20 s igikla polimerize edilir.

Finetch- Spident %37 Fosforik Asit Jel

All-Bond Universal Bond- BISCO,
Schaumburg, IL, ABD

Bis-GMA, HEMA,
10-MDP, etanol, su ve
baslaticilar (pH: 3.2)

" a b BisGMA, BisEMA, UDMA,
Filtek™ Ultimate -3M ESPE; St Paul, TEGDMA (Nano

1Y, A5 dolduruculu kompozit)
(*Universal Bondun dretici talimatlarinda bulunan uygulama teknigi)

2.2 Mine Numunelerinin Hazirlanmasi

Polivinil kloriir kaliplara soguk akrilik materyali (IMICRYL Dental,
Konya, Tiirkiye) dolduruldu ve mine numuneleri bukkal yiizleri acikta
kalacak sekilde yerlestirildi. Mine yiizeyi daha sonra homojen bir
smear tabakasi olusumunu saglamak igin 600-gritlik silikon karbir
asindinc disklerle (Inter Flex, Inter Abrasiv, izmir, Tirkiye)
zimparalandi. Saglam mine orneklerinin kullanildigi gruplar igin
(36+12) mine 6rnegi ayrildi. Test yapilincaya kadar distile su icerisinde
37°C’de etiivde bekletildi. (Grup 1,2,3)

2.3 Demineralizasyon Prosediirii

Minede yapay ciiriik benzeri lezyonlar gomiili her numune 40 mL
demineralizasyon  soliisyonuna  daldirilarak  olusturulmustur.’!
Calismada kullanilan pH‘s1 4,4 olan demineralizasyon soliisyonu 2,2
mM kalsiyum klorid dihidrat (CaClz), 2,2 mM sodyum hidrojen fosfat
(NaHzP0O4), 50mM asetik asitten olusmaktadir. pH ayarlamasi ise 1M
KOH ile yapildi.?? (108+36) mine ornegi 37°C'de 96 saat boyunca
demineralizasyon soliisyonunda bekletildi** ve cozelti her giin taze
hazirlanarak degistirildi. Demineralizasyondan sonra 6rnekler ¢ikarildi
ve 30 saniye distile su ile yikandi, ardindan 10 saniye kurutuldu.
Demineralizasyon degerleri DIAGNOdent Pen kullanilarak belirlendi
(Tablo 3). DIAGNOdent Pen Referans Degerleri; > saglam mine icin (0-
6), mine clrigu icin (7-17), dentin c¢lirigl icin (18-99) kabul
edilmistir. DIAGNOdent Pen 7-17 arasi mine ciirligli degerleri
demineralizasyon icin referans alinmistir.
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Tablo 3. DIAGNOdent Pen Grup Ortalama Degerleri

Grup 1 2,4
Grup 2 2,2
Grup 3 2,2
Grup 4 2,4 14,3
Grup 5 21 14,8
Grup 6 2 14,5
Grup 7 (MI Paste Plus) 2,2 14,5 28
Grup 8 (MI Paste Plus) 2 14,9 B8]
Grup 9 (Ml Paste Plus) 2,2 15,2 3,1
Grup 10 (Remin Pro) 23 14,4 4,2
Grup 11 (Remin Pro) 24 15,1 3,9
Grup 12 (Remin Pro) 2 14,7 3,7

DIAGNOdent Pen Referans Degerleri:4
Saglam mine: 0-6

Mine curigi: 7-17

Dentin ciiriigii: 18-99

(-) isareti Grup 1,2 ve 3’e demineralizasyon ve remineralizasyon
prosediiriiniin uygulanmadigini; Grup 4,5 ve 6’ya remineralizasyon
prosediirtiniin uygulanmadigin1 gostermektedir.

2.4 Remineralizasyon Prosediirii

Demineralize edilen orneklerden 72 tanesi remineralize edilmek icin
kullanildi. Ornekler izerine Remin Pro (n=36) ve MI Paste Plus (n=36)
kullanic1 talimatlarina gore Tablo 2’de anlatildigi gibi aplikator
yardimyla 2 mm kalinlikta olacak sekilde® uygulandi ve
remineralizasyon saglandi. Demineralizasyon ve remineralizasyon
degerleri DIAGNOdent Pen kullanilarak 6lciildi. (Tablo 3)

2.5 Restoratif Prosediirler

Test edilen iiniversal adeziv sistem, iireticinin talimatlarina gore tek
kullanimlUk mikro fircalar kullanilarak mine yiizeylerine Tablo 2'de
aciklandigr gibi uygulandi. Tek bir operatér, tiim adeziv prosediirleri
asagidaki aciklamaya gore gerceklestirdi:

a) Total-etch teknigi: Universal adeziv sistem uygulanmadan 6nce
fosforik asit jel uyguland ve uretici tarafindan tavsiye edilen siire
boyunca bozulmadan birakildi. Daha sonra yuzeyler bir hava-su
spreyi ile 10 saniye sureyle suyla duruland;

b) Pasif self-etch teknigi: Universal adeziv sistem mine yiizeyine
uygulandi ve 20 saniye boyunca bozulmadan birakilds;

c) Aktif self-etch teknigi: Universal adeziv sistem mine yiizeyine 20
saniye aktif ovalayarak uygulandi.

Universal adeziv sistem uygulanan her mine numunesi lizerine rezin
kompozit (Filtek Ultimate, 3M ESPE), 2 mm uzunlugunda seffaf
polietilen tupler (r =tmm) yardimiyla yerlestirildi ve 1400 mW/cm?
glicte 20 saniye boyunca LED (Light-Emitting Diode, Isik Yayan Diyot)
151k cihaziyla polimerize edildi (D- Light Pro, GC, Tokyo, Japonya)
Polimerizasyonun tamamlanmasi icin numuneler 37°C'de 24 saat
distile suda bekletildi.

2.6 Makaslama Baglanma Dayanimi Degerlendirmesi

Makaslama baglanma dayammi iiniversal test cihazi instron
(Schimadzu 1G-1S, Kyoto, Japonya) kullanilarak test edildi. Baglanan
kompozit ylizeyi kuvvetin etkisi ile kopana kadar hizi 1 mm/dk olarak
kuvvet uygulandi. Makaslama baglanma dayanimi degerleri (MPa),
kinlma durumundaki yiikiin yiizey alanina (mm?) boliinmesiyle
hesaplandi.

2.7 Basarisizlik Tiplerinin Degerlendirilmesi

Testten sonra numunelerdeki basansizlik tiplerini belirlemek icin x100
biyitmede bir optik mikroskop (SZH-131, Olympus Ltd, Tokyo,
Japonya) kullamldi. Basansizlik tipleri asagidaki gibi belirlendi:

« Tip A: Adeziv tabakada basarisizlik (adeziv/mine ara yiiziinde);
Tip B: Koheziv basansizlik; (mine yiizeyinde)

Tip C: Adeziv/mine arayiiziinde adeziv basarisizlik, minede
koheziv basansizlik, adezivde koheziv basansizlik ve rezin
kompozitte koheziv basansizlik dahil olmak lizere kansik tip
basansizlik

2.8 Mine Yiizeyinin FE-SEM Degerlendirmesi

Mine asitle asindirma modeli (n=2), alan emisyonlu taramali
elektron mikroskobu (FE-SEM; HITACHI SU5000) altinda mine
ylizeyinde degerlendirildi. Bu amacla Universal adeziv sistemler
Tablo 2’ de anlatildig1 gibi mine yiizeylerine uygulandi, yalmzca
total-etch teknigiyle uygulanan fosforik asit jeli mine iizerine 30
saniye uygulandi, 10 saniye yikandi ve ireticinin talimatlarina gore
havayla kurutuldu. Uygulanan universal adeziv sistemler polimerize
edilmeden mine vylzeylerindeki rezin materyali ¢6zmek icin
uygulama sonrasi hizlica asetona® atildi ve 24 saat aseton icinde
bekletildi. Ardindan ornekler rezini uzaklastirmak icin sirasiyla;
deiyonize suyla 5 dakika, %96 alkolle 5 dakika ve tekrar deiyonize
suyla 5 dakika yikanip durulandi.

Tum numuneler bir desikatorde 12 saat kurutuldu ve bir vakumlu
kaplama cihazinda (LEICA ACE 200, Viyana) altin ile puskirtulerek
kaplandi. islem gérmiis minenin tiim yiizeyi bir FE-SEM; (HITACHI
SU5000, Tokyo, Japonya) altinda incelenmistir. Yiizey alanlarinin
fotomikrograflari 2000x buyitmede alinmistir.

2.9 istatistiksel Analiz

Calismada elde edilen bulgular degerlendirilirken, istatistiksel
analizler icin IBM SPSS Statistics 22 programi kullanildi.
Parametrelerin normal dagilima uygunlugu Kolmogorov-Smirnov ve
Shapiro Wilks testleri ile degerlendirilmis ve parametrelerin normal
dagiima uygun oldugu saptanmistir. Uygulama teknigi ve ylizey
islemi etkilesiminin baglanma dayanim {izerindeki etkisi Two-way
ANOVA testi ile degerlendirilmis, post hoc analizlerde Tukey HSD
test kullanilmistir. Anlamlilik p<0,05 diizeyinde degerlendirildi.

3. BULGULAR
3.1 Makaslama Baglanma Dayanimi Bulgular

Elde edilen verilere gore All Bond Universal adezivin uygulama
teknikleri arasinda baglanma dayamimi ortalamalar agisindan
istatistiksel olarak anlamli farklilik bulunmaktadir (p=0,000). (Tablo
4) Saglam mineye, demineralize mineye ve remineralize edilmis
mineye All Bond Universal adezivin baglanma dayanimi degerleri
arasinda istatistiksel olarak anlamli farkllik bulunmaktadir
(p=0,000).

All Bond Universal adezivin farkli uygulama tekniklerinin (total-
etch, aktif self-etch, pasif self-etch) ve tiim test edilen gruplarin
(saglam mine, demineralize mine ve remineralize edilmis mine)
baglanma dayanim (zerindeki ortak etkisi istatistiksel olarak
anlamlidir (p=0,001). Farkli uygulama teknikleri (total-etch, aktif
self-etch, pasif self-etch) ve farkli yiizey islemleri (saglam mine,
demineralize mine ve remineralize edilmis mine) bir arada
baglanma dayanimini etkilemektedir. (Tablo 4)

Saglam minede; All Bond adezivin uygulama teknikleri arasinda
baglanma dayanimi ortalamalan acisindan istatistiksel olarak
anlamli farkliik bulunmaktadir (p=0,000); total-etch grubunun
(Grup 1) baglanma dayamimi, aktif self-etch (p=0,000) (Grup 2) ve
pasif self-etch (p=0,000) (Grup 3) gruplarindan anlamli sekilde
yiiksektir (p<0,05). Saglam minede Grup 2 ve Grup 3 arasinda
anlamli bir farkliik bulunmamaktadir (p>0,05). Demineralize
minede (Grup 4, 5, 6); uygulama teknikleri arasinda baglanma
dayanim ortalamalan acisindan istatistiksel olarak anlamli bir
farklilik bulunmamaktadir (p=0,123). (Tablo 4)

CPP-ACFP iceren Ml Paste Plus remineralizasyon ajam
uygulandiginda (Grup 7, 8, 9); uygulama teknikleri arasinda
baglanma dayanimi ortalamalan acisindan istatistiksel olarak
anlamli farklilik bulunmaktadir (p=0,000). Pasif self-etch grubunun
(Grup 9) baglanma dayamm, total-etch (Grup 7) (p=0,000) ve aktif
self-etch (Grup 8) (p=0,000) gruplarindan anlamli sekilde dustiktir
(p<0,05). Grup 7 ve Grup 8 arasinda anlamli bir farklilk
bulunmamaktadir (p>0,05). (Tablo 4)
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Ksilitol-Hidroksiapatit-Flor iceren Remin Pro ajani uygulandiginda;
uygulama teknikleri arasinda baglanma dayanimi ortalamalan
acisindan istatistiksel olarak anlamli farklilik bulunmaktadir (p=0,000).
Pasif self-etch grubunun (Grup 12) baglanma dayanimi, total-etch
(p=0,000) (Grup 10) ve aktif self-etch (p=0,000) (Grup 11) gruplarindan
anlamli sekilde dusiuktir (p<0,05). Grup 10 ve 11 arasinda anlamli bir
farklibik bulunmamaktadir (p>0,05). (Tablo 4)

Tablo 4. Uygulama teknikleri ve yiizey islemlerinin baglanma
dayanimi iizerine olan etkisi (MPa)

Saglam Mine 12,87+1,18% 10,48+1,13% 9,67+1,16™
Demineralize Mine 5,63+1,40" 5,78+1,36" 4,7241,22%

MI Paste Plus Uygulanan Mine 10,75+0,69* 9,85+1,09* 6,96+2,57"
Remin Pro Uygulanan Mine 10,110,72% 9,29+1,20™ 7,68+0,91"

Two-way ANOVA Test

NOT 1: Satirlardaki farkl biyiik harfler uygulama teknikleri arasindaki farklili§1 gostermektedir.

NOT 2: Siitunlardaki farkli kiigiik harfler yiizey islemleri arasindaki farkliigi gostermektedir.

TE: Total-etch teknigi (Tablo2), Aktif SE: Aktif self-etch teknigi (Tablo2), Pasif SE: Pasif self-etch teknigi
(Tablo2)

3.2 FE-SEM Bulgular / Asitle Asindirma Deseni Bulgulan

Mine yiizeylerinin farkli kosullar altinda x 2000 biyiitmede FE-SEM
goriintiileri Resim 1'de gosterilmektedir. FE-SEM goriintl analizinde
saglam mine yiizeyinde pasif self-etch teknigi uygulandiginda mine
morfolojisinde diger gruplara gore daha az yiizey morfoloji degisikligi,
baz1 bolgelerde hafif piiriizlendirme belirtileri ve s1g cukurluklar
gozlendi (Resim1c). Aktif self-etch teknigiyle elde edilen asitleme
modeli, total-etch teknigiyle oldugu kadar belirgin degildi (Resim 1b).
Pasif self-etch teknigiyle karsilastinldiginda, aktif self-etch teknigiyle
daha derin bir demineralizasyon meydana geldigi goriilmektedir
(Resim 1b). Mine yiizeyinden bagimsiz olarak total-etch (Resim 1a-1d-
1g-1j), pasif self-etch (Resim 1c-1f-1i-1l) ile karsilastirildiginda en
derin ve en belirgin asitleme modelini olusturur. Aktif self-etch
uygulamas1 (Resim 1b-1e-1h-1k) pasif self-etch uygulamaya
(Resim1c-1f-1i-11) gore asitleme desenini artirmistir. Ayrica pasif
uygulamaya gore daha derin, diizensiz fossa ve oluklar bulunmustur.
Demineralize mine degerlendirildiginde total-etch teknigiyle
(Resim1d) self-etch tekniklerine (Resim1e-1f) gore daha fazla yiizey
bozulmasi goriilmektedir. MI Paste Plus uygulanan gruplarda (Resim1g-
1h-1i) mine yiizeyi Ortiilenmistir ve total-etch tekniginde (Resim1g)
asitlemenin etkisiyle mine poroziteleri daha belirgindir, sirasiyla aktif
(Resim1h) ve pasif (Resim1i) uygulamalarda poroziteler
gozlenmektedir. Remin Pro uygulanan gruplarda (Resim1j-1k-1l) ise
ajan iceriginde bulunan hidroksiapatit-ksilitol-flor sayesinde mine
yiuizeyinde kristal seklinde cokelme ve ortiileme gozlenmektedir. Total-
etch tekniginde (Resim1j) asitlemenin etkisiyle olusan kristallerin
boyutlan daha kiiclik, aktif (Resim1k) ve pasif self-etch (Resim1l)
gruplarinda kristaller daha buyiiktir. Ml Paste Plus gruplarina benzer
sekilde total-etch tekniginde mine poroziteleri daha belirgindir,
sirasiyla aktif ve pasif uygulamalarda poroziteler gozlenmektedir.

TOTALETCH

AKTIF SELF-ETCH PASIF SELF-ETCH

SAGLAM MiNE

DEMINERALIZE MINE

MI PASTE PLUS
UYGULANAN MiNE

REMIN PRO
UYGULANAN MINE

Resim 1. Mine Asitle Asindirma Deseni Bulgular

4. TARTISMA

Calismadan elde edilen bulgulara gore farkli ajanlarla remineralize
edilmis (Remin Pro veya MI Paste Plus) mine yiizeyine farkli uygulama
teknikleriyle (total-etch, aktif self-etch, pasif self-etch) uygulanan
All Bond Universal adeziv sisteminin makaslama baglanma dayanim
degerleri farklilik gostermektedir. Bu sebeple calismanin
bulgularina gore sifir hipotezi reddedilmistir.

in vitro cekilmis disler {izerinde yapilan ¢alismalar incelendiginde
farkli sebeplerden dolay1 cekilmis insan disleri 27 3" 3 ve sigir keser
disleri 3738 kullamldig1 goriilmektedir. Yapilan calismalar farkl dis
dokularimin  (mine ve dentin) makaslama baglanma dayanimi
olclimlerinin, s181r ve insan minesi arasinda esit veya yakin degerler
ortaya koydugunu gostermistir®#'. Bu iki farkli dis (sigir ve insan)
benzer bir evrimsel kokene sahiptir, ancak farkliliklar beslenme
adaptasyonuna atfedilebilir. Sigir dislerinin mine mikro yapisinin
benzerligi disiniildiiglinde, arastirmalarda insan dislerine bir
alternatif olarak kullamlabilir2. Bu calismada literatiirle benzer
olarak, remineralizasyon c¢alismalarinda da “* sigir disi
kullanildigindan  dolayn  makaslama  baglanma  dayammim
degerlendirmek icin s181r keser disi minesi kullanildi.

Curuk olusumunda, ilerlemesinde ve restoratif materyallere
baglanmada mine ylizey tabakasinin 6nemi bulunmaktadir®'. Cesitli
nedenlerle agiz hijyeninin bozulmasi ve ortodontik tedavi siirecinde
olusan beyaz nokta lezyonlari minenin dentin adezivlerine baglanma
dayanmimin1 azaltic1 bir faktor olabilir. Literatirde demineralize
mine ylizeyine adeziv sistemlerin baglanmasinin azaldigi yoniinde
bilgiler bulunmaktadir®.

Bu calismada baslangic curuk lezyonlarinin tedavisinde kullanilan Mi
Paste Plus ve Remin Pro ajanlarinin baslangic ciiriigii olusturulmus
mine Uzerine etkileri ve universal bir bond olan All Bond Universal
adezivin farkli uygulama tekniklerinin mine makaslama baglanma
dayanmimi lizerine etkileri incelenmistir. Uygulanan adezivin
uzaklastinlmasi ile remineralize edilmis mine yiizeyinde All Bond
Universal adezivin olusturdugu degisiklikler FE-SEM incelemesi ile
degerlendirilmistir.

Beyaz nokta lezyonlarinin tedavisinde ve remineralizasyonun
saglanmasinda farkli tedavi secenekleri bulunmaktadir. Bunlar
arasinda flor uygulamalari, kazein fosfopeptit amorf kalsiyum fosfat,
nanohidroksiapatit, ksilitol vb. bulunmaktadir'® 3% 447 Bu calismada
beyaz nokta lezyonlarinda siklikla kullanilan Remin Pro ve MI Paste
Plus yapay olarak olusturulan beyaz nokta lezyonlarinin uzerine
uygulandi ve remineralizasyon olustugu Lazer Floresans yontemi olan
DIAGNOdent Pen ile olculdi (Tablo 3). Baslangicta dislerin
DIAGNOdent Pen verileri 6lclldi. Demineralizasyon soliisyonunda 96
saat bekletildikten sonra 6l¢iilen DIAGNOdent Pen verileri baslangi¢

curik lezyonlan arabi@inda tespit edildi®*. (Tablo 3)
Remineralizasyon ajanlarinin uygulanmasin1 takiben elde edilen
DIAGNOdent Pen verileri vyiizeyin remineralize oldugunu

kanmtlamistir. Ortalama 14,4-15,2 arasinda degisen DIAGNOdent Pen
demineralizasyon degerleri Remin Pro ajani uygulandiginda 3,7- 4,2
degerleri arasinda degisen, Ml Paste Plus uygulandiginda 2,8- 3,3
arasinda degisen veriler elde edildi ve bu degerler saglam mine
referans deger sinirlan icerisindedir. Bu verilere gore Remin Pro ve
Ml Paste Plus’in yapay olarak olusturulan baslangic curik
lezyonlarinda ylizeyi tekrar remineralize ettigi gozlenmistir.
Literatiire bakildig1 zaman baslangic ciiriik lezyonlarinda uygulanan
remineralizasyon etkinligi siklikla yiizey sertligi Olciilerek
degerlendirilmistir®®. Bu calismada sertlikten farkli olarak baslangic
ciriiklerin teshisinde kullanilan DIAGNOdent Pen cihazi kullanilarak
demineralizasyon ve remineralizasyon kontrol edilmistir.
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Mobarak ve arkadaslan 3' lic farkli adezivin demineralize ve
farkli ajanlarla (2% CPP-ACP ve CPP-ACF) remineralize edilmis
mine tabakasina self-etch teknigiyle uygulandigi ve makaslama
baglanma dayamiminin incelendigi bir calismada en yiiksek
baglanma dayanimi saglam mine kullanilan kontrol grubunda
takiben Tooth Mousse ve MI Paste Plus kullanilan grupta elde
edilmistir. En diisiik baglanma dayanimi ise demineralize mineye
baglanmada elde edilmistir. Bu calismada da benzer olarak
tniversal bond olan All Bond Universal farkli tekniklerle
remineralize edilen mineye uygulandiginda en yiiksek baglanma
dayanim total-etch teknigiyle saglam minede elde edildi. Patel
ve arkadaslan # kalsiyum silikat ve kalay florir ile remineralize
ettikleri sigir disi mine ylizeylerine adezivlerin baglanma
dayanmimini, basarisizlik tiplerini ve yiizey degisikliklerini analiz
etmislerdir. Gruplar arasinda bizim calismamzin aksine
baglanma dayanimi degerlerinde istatistiksel olarak anlamli fark
bulunamamaktadir. Kalitatif analizle kalsiyum silikat ve kalay
floriir ylizey tabakasinda gozlenmistir. Bizim calismamizda da
FE-SEM analiziyle ylizeyde cokelen CPP-ACFP ve ksilitol-
hidroksiapatit-flor partikiilleri gozlenmistir. Ortiz-Ruiz ve
arkadaslart *® sigir disi mineleri {izerinde florir vernigin
makaslama baglanma dayanimi tzerindeki etkisini
degerlendirmislerdir. Saglam ve demineralize sigir keser
minelerini Bifluorid 12 kullanarak remineralize etmisler, 24 saat
ve 7 giin sonra adeziv prosediir uygulamislar ve bazi gruplarda
adeziv uygulama Oncesi vernigi polisajla uzaklastirmislardir.
Demineralize minede flor uygulamasi, baglanma dayanimim
artirmistir. Vernikli mine ylizeyinin polisajlanmasi, 7 giin sonra
saglam mineye benzer bir baglanma dayanimi gostermistir.
Bizim calismamizin bulgulariyla uyumludur.

Farkli  iceriklere sahip remineralize edici ajanlarin
uygulanmasindan sonra minede makaslama  baglanma
dayaniminda saglam mineyle karsilastirildiginda 6nemli bir
azalma, demineralize mineyle karsilastirildiginda ise dnemli bir
artma gozlenmistir. Remineralize edici ajanlarin antikaryojenik
ozelliklere sahip oldugu bilinmektedir ' ' 50 Ajanlar mine
ylizeyine uygulandiginda hidrojen iyonlan ile etkilesime girebilir
ve kalsiyum ve fosfat iyonlan salan kalsiyum hidrojen fosfat
olusturabilir bu da asit sebebiyle olusan coziinmeyi engeller ve
mineyi korur*>', Bu calismada makaslama baglanma dayanimi,
saglam mine kontrol gruplarinda (Grup 1, 2, 3) remineralize
edilmis mine deney (Grup 7, 12) ve demineralize edilmis mine
gruplarina (Grup 4, 5, 6) gore yiiksek bulunmustur. MI Paste Plus
(Grup 7, 8, 9) ve Remin Pro ile remineralize edilen gruplarda
(Grup 10, 11, 12) ‘da makaslama baglanma dayanim
demineralize edilmis mine grubuna (Grup 4, 5, 6) gore yiiksek
bulunmustur. Demineralize minede en diisiik baglanma degeri
pasif self-etch olarak All Bond Universal adezivin uygulandig
grupta elde edilmistir. Yapilan bir calismada farkli universal
adezivleri total-etch teknigi ve self-etch teknigiyle uygulamanin

mine ve dentin Uzerine baglanma dayammi etkisi
degerlendirilmistir. Calismanin bulgularina gére mine lizerine
asit uygulamamin baglanma dayanimimi artirdig1  rapor
edilmistir®2.

Universal adezivler ultra-hafif asidik self-etch sistemler olarak
kabul edilir °* >*. Bu nedenle, monomerlerin kristaller arasina
tam olarak infiltre olamamasi ve prizmatikler arasi rezin tag
olusumunun olmamasi nedeniyle, ayrica total-etch teknigi ayn
bir asitleme asamasi icermesi sebebiyle self-etch tekniklerine
gore yilksek makaslama baglanma degerleri gdstermistir.
Universal adezivin pasif olarak uygulanmasi, adezivin mine ile
yiizeysel olarak etkilesime girmesine, mikromekanik kilitlenme
potansiyelinin azalmasina > ve sonuc olarak mineye daha diisiik
bir baglanma dayanmiminin olmasina neden olmustur. Universal
adezivler aktif self-etch teknigiyle uygulandiginda rezin
monomerlerinin  prizmatik ve interprizmatik alanlar ile
etkilesimini iyilestirerek, rezin monomerlerinin daha derin mine
katmanlarina tasinmasi sayesinde pasif self-etch teknigine gore
daha yiiksek baglanma degerleri saglanir. Bu bulgu daha onceki
calismalarla uyumludur® %

Yapilan farkli bir calismada ise baslangic ciiriigii olusturulmus
mine yiizeyinde sertlik degerinin azaldigi ve yiizey
puriizluluguniin arttig bildirildiginden®, baglanma dayanim

degerlerindeki farkliliklar minenin yiizey purizliligi ve sertligi ile iliskili
olabilir. Bu calismada en disiik baglanma dayanmimi demineralize edilmis
minede elde edilmistir. Ek olarak, mine yiizey tabakasinin mineral ve protein
bilesenlerinde de baglanma dayanimindaki azalmadan sorumlu olabilecek
degisikliklerin meydana geldigi 6ne sirilmustiir.®®> Bazi arastincilar
mikrosertlikte azalmanin yaninda mineye baglanma dayaniminin azalmasina
neden olan kalsiyum gibi elementlerin uzaklasmasindan kaynaklandigini
bildirmislerdir®®.  Ayrica  minenin  demineralizasyonu  mikrosertlik
degerlerinde azalmayla dlciilebilirken bu calismada mikrosertlik
degerlendirmesi yapilmadan DIAGNOdent Pen verileri esas alinmis, referans
degerler teyit edilmistir.

Bu calismada, kontrol gruplarindan sonra en yiiksek baglanma dayanim
degeri MI Paste Plus uygulanan demineralize mineye All Bond Universal’in
total-etch teknigiyle 10,75+0,69 MPa ve Remin Pro uygulanan mineye total-
etch teknigiyle 10,11+0,72 MPa uygulanan gruplarda bulundu. Remineralize
edilen gruplann her ikisinde de total-etch teknigi uygulandiginda pasif self-
etch teknigine gore daha vyilksek baglanma dayamimi elde edildi. Bu
calismada, farkli gruplar arasindaki makaslama baglanma dayanimindaki
farklik, kullamlan remineralize edici ajanlarin bilesiminden de
kaynaklanabilir. Remin Pro, kazein fosfopeptid amorf kalsiyum fosfat
floriirdeki kalsiyum ve fosfat iyonlarina cok benzer HA partikiilleri icerir ve
HA partikiilleri mine yiizeyinde biriken, dislerin mikrosertligini artiran
minerallerdir'®. Ayrica ksilitol ortamdaki pHin diismesini engelleyerek
demineralizasyonu engeller.” Floriir ise, dis ylizeyinde florapatit gibi
minerallerin birikimini artiran kalsiyum floriir (CaF:) benzeri bir tabaka
olusturur ve dis ylizeyine cokelerek demineralizasyonu onler,
remineralizasyonu artinr.” Remin Pro uygulanan gruplarda baglanma
dayammimin yilksek gozlenmesinin sebebi mine ylizey sertligin artmasi
olabilir. Ayrica demineralizasyon sonucu sertliginde azalma ve mineral kaybi
olusan minede remineralize edici ajanlarin uygulanmasi ile ylizeyde Ca
birikmesi olusur ve All Bond Universal’in icerigindeki 10-MDP monomeri ile
ylizeydeki Ca iyonik bag yapmis olabilir. Sonuclardaki remineralize edilmis
minedeki baglanma degerlerinin yliksekligi hem mikrosertlik artis1 hem de
10-MDP-Ca arasindaki iyonik baga atfedilebilir.

Bu calismada, deney gruplar arasinda makaslama baglanma dayanimi; MI
Paste Plus uygulanmasi sonrasi total-etch (Grup 7) ve aktif self-etch (Grup 8)
gruplarinda, Remin Pro uygulanmasi sonrasi total-etch (Grup 10) ve aktif self-
etch (Grup 11) gruplarina gore artmistir. Fakat bu artislar istatistiksel olarak
anlam ifade etmemektedir. Remin Pro uygulamasi sonrasi pasif self-etch
grubu (Grup 12) ise Ml Paste Plus uygulanmasi sonrasi pasif self-etch grubuna
(Grup 9) gore artmistir. Sonuclara gore iki remineralize edici ajan uygulanan
grupta da pasif uygulama (Grup 9 ve 12) aktif uygulama (Grup 8 ve 11) ve
total-etch (Grup 7 ve 10) teknigine gore daha diisiikk baglanma degeri elde
edilmistir (Sekil 1). Literatiire bakildiginda universal adezivlerin aktif bir
sekilde uygulanmasi pasif uygulamaya gore daha yiiksek baglanma dayanimi
gostermektedir.?

15

10

Baglanma Dayanimi
wu

Saglam MineDemineralize MIPASTE

REMINPRO

Mine PLUS

M ER M Aktif SE M Pasif SE

ER: Total-etch teknigi (Tablo2), Aktif SE: Aktif self-etch teknigi (Tablo2), Pasif SE: Pasif self-etch teknigi (Tablo2)
Sekil 1. Makaslama Baglanma Dayanimi Degerleri

All Bond Universal adeziv kullanilarak yapilan bu calismada kirk yiizeylerin
basansizlik tiplerinin stereomikroskopik degerlendirmesi, en yaygin
basansizlik tipinin kansik tip (%48), ardindan adeziv tip (%42) ve en dusik
koheziv tip (%10) oldugunu gostermistir (Sekil 2). Benzer sekilde baska bir
calismada G-aenial Bond kullamldiginda karisik tip basarisiziik yayginken,
Clearfil S3 Bond Plus ve Single Bond Universal kullamldiginda adeziv tip
basarisizligin yaygin oldugu bildirilmistir’'. Demineralize mine gruplarinda
(Grup 4, 5, 6) goriilen koheziv basarisizligin sebebi demineralize mine
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yizeyinde olusan sertlik kayb1 sebebiyle gozlenen kopmalara
baglanabilir. Bu bulgular demineralize mine gruplarinda goriilen en
diisiik baglanma dayanim degerleriyle de uyumludur. MI Paste Plus ve
Remin Pro ile remineralize edilen gruplarda self-etch adeziv
uygulandiginda koheziv basansizik goriilmesinin sebebi adezivin
asiditesinden dolay1 remineralize ylizeyde olusturabilecegi bozulmalar
olabilir. Saglam mineye All Bond Universal adeziv total-etch teknigiyle
uygulandiginda Grup 1’de en vyiiksek goriilen adeziv tip basarsizlik
yiiksek baglanma dayanimi degerleriyle uyumludur. Baglanma dayanimi
degerleri yiiksek olan gruplarda calismamizla uyumlu olarak daha fazla
oranda adeziv basarisiziik goriilmustiir.>!

Basarisizlik Tipleri
0% 10% 20% 30% 40% 50% 60% 70% B0% 90% 100%

Grup 1|

Grup 2
Grup 3
Grup4
Grup 5 | L —
Grup 6 I —

Grup 7  —
Grup 8 | ——
Grup o | —

Grup 10 |

Grup 11

Grup 12 I —

B TipA

I TipB

@ TipC

Sekil 2. Basansizlik Tiplerinin Degerlendirilmesi

Bu calismada FE-SEM degerlendirmesi yapilarak iiniversal adezivin farkl
tekniklerle uygulanmasimin farkli mine yiizeylerinde olusturdugu
asindirmay1 gozlemlemek asitle asindirma deseni icin tercih edildi.
Universal adeziv farkli tekniklerle uygulandiktan sonra polimerize
edilmeden hizli bir sekilde asetona maruz birakilip 24 saat boyunca
aseton icerisinde bekletilerek 24 saat boyunca rezin monomerlerin
uzaklastirilmasi saglandi 36. Uzaklasan adeziv sonrasi yiizeylerden FE-
SEM goriintu analizi yapildi. (Resim 1)

FE-SEM goriintii analizinde mine yiizeyinde pasif self-etch teknigi
uygulandiginda mine morfolojisinde diger gruplara gore daha az yiizey
morfoloji degisikligi, baz1 bolgelerde hafif piriizlendirme belirtileri ve
sig  cukurluklar gozlendi (Resimic). Pasif self-etch tekniginde
monomerlerin s1g bir sekilde kristaller arasina girmesi ve prizmatikler
arasi yetersiz rezin tag olusmasi sebebiyle, mikromekanik kilitlenme icin
azalmis bir potansiyel gozlenmekte ve mineye daha dusik bir
makaslama baglanma dayanimi olusmaktadir 27. Bu durumda mine ile
daha yiizeyel seviyede etkilesim olustugu diisiiniilebilir. Bu calismada
aktif self-etch teknigiyle elde edilen asitleme modeli, total-etch
teknigiyle oldugu kadar belirgin degildi (Resim 1b). Pasif self-etch
teknigiyle karsilastirildiginda, aktif self-etch teknigiyle daha derin bir
demineralizasyon meydana geldigi goriilmektedir (Resim 1b).

Mine yiizeylerinin farkli kosullar altinda FE-SEM gortiintileri Resim 1'de
gosterilmistir. Mine ylizeyinden bagimsiz olarak total-etch (Resim 1a-
1d-1g-1j), pasif self-etch (Resim 1c-1f-1i-1l) ile karsilastinldiginda en
derin ve en belirgin asitleme modelini olusturur ve saglam mineden
smear tabakasimm tamamen uzaklastirmaktadir. Aktif self-etch
uygulamas1 (Resim 1b-1e-1h-1k) pasif self-etch uygulamaya (Resim1c-
1f-1i-11) gore asitleme desenini artirdi ve mine prizmalarindan daha
fazla hidroksiapatit ¢ozlinmesi gosterdi. Ayrica pasif uygulamaya gore
daha derin, diizensiz fossa ve oluklar bulundu. Demineralize mine
degerlendirildiginde total-etch teknigiyle (Resim1d) daha fazla yiizey
bozulmasi gorulmektedir. Pirizli olan alan daha fazla artrms olarak
degerlendirilebilinir. Literatiire bakildiginda saglam ve florotik minede
asitleme desenini arastiran bir calismada iki yiizey icin de iniversal
adezivlerin total-etch teknigiyle uygulanmasi aktif ve pasif self-etch
uygulanmasina gore daha Dbelirgin asitle asindirma deseni
gozlenmistir27. Bu sonu¢ calismamizi  destekler niteliktedir.
Remineralizasyon ajanlari (Remin Pro, MI Paste Plus) uygulanan mine
gruplarinda demineralize mine gruplarina gore puruzlulik azalmistir. M
Paste Plus uygulanan gruplarda (Resim1g-1h-1i) mine yiizeyi
ortulenmistir ve total-etch tekniginde (Resim1g) asitlemenin etkisiyle
mine poroziteleri daha belirgindir, sirasiyla aktif (Resim1h) ve pasif
(Resim1i) uygulamalarda poroziteler gozlenmektedir. Remin Pro
uygulanan gruplarda (Resim1j-1k-1l) ise ajan iceriginde bulunan

hidroksiapatit-ksilitol-flor sayesinde mine yiizeyinde kristal
seklinde cokelme ve ortuleme gozlenmektedir. Total-etch
tekniginde (Resim1j) asitlemenin etkisiyle olusan kristallerin
boyutlar daha kiiciik, aktif (Resim1k) ve pasif self-etch (Resim1l)
gruplarinda kristaller daha buyuiktir. Ml Paste Plus gruplarina
benzer sekilde total-etch tekniginde mine poroziteleri daha
belirgindir, sirasiyla aktif ve pasif uygulamalarda poroziteler
gozlenmektedir.

Ag1z icinde asit ataklarn siiresince dogal olarak gerceklesen
remineralizasyon  siirecinin  taklit edilmemesi calismanin
limitasyonlan arasinda sayilabilir.

5.SONUG

Bu calismada elde edilen sonuclara dayanarak, CPP-ACFP ve
Hidroksiapatit-Ksilitol-Flor ~ bilesiminin ~ saglam  mine ile
karsilastinldiginda mineye adezyonu karsilastinlabilir bir seviyeye
geri  kazandirdigt sonucunu ¢ikarilabilmektedir. Bu arada
remineralize minenin her zaman mine prizmalarina sahip olmadig
bazen yogun bir kalsiyum fosfat ve floriir kompaksiyonundan
olustuguna dikkat edilmelidir.®' Ek olarak, kalinti CPP-ACP
kompleksleri mine ylizeyinde kalabilir ve bonding tabakasina dahil
olabilir veya adeziv sistem ile mine arasindaki bagi engelleyebilir.5?
Bu nedenle uzun dénem baglanma dayanmimi sonuclarina ihtiyac
duyulmaktadir.
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0z
Amag: Yiritilen calismanin amaci internet sitelerindeki flor konulu
paylasimlarin icerik analizini yapmak ve giivenilirliklerini degerlendirmektir.

Gereg ve Yontem: Google Chrome tarayicisina 2 anahtar kelime (flor vernik
zararli m? /cocuklarda flor uygulamalar) girilmis ve her iki terim icin ilk 50
sitenin linki kaydedilmistir. Turkce bilgi icermeyen siteler, duplikasyon
olanlar, yalmzca video kaydi veya linki olan siteler, soru-cevap forumlari,
bilimsel yayin ve ders notu linkleri, reklam ve pazarlama amacli siteler
calisma disi birakilmistir ve kalan 73 site DISCERN givenilirlik analizi ile
icerik analizini iceren bir incelemeye tabi tutulmustur. Elde edilen veriler
SPSS 25 program ile analiz edilmis, p<0.05 istatistiksel anlamlilik degeri
olarak kabul edilmistir.

Bulgular: incelenen 73 sitenin %48’inin (n=35) Dental ve saglik
profesyonelleri tarafindan olusturuldugu goriilmistir. Bunu %37 (n=27) oram
ile medya kaynakli siteler izlemektedir. Sitelerin %8.22’sinin (n=6) olumsuz
goriis bildirdigi tespit edilmistir. incelenen tiim internet sitelerinin ortalama
icerik ve givenilirlik degerleri sirasiyla 5,26+2,37 ve 2,82+1,09 olarak
belirlenmistir. istatistiksel olarak anlamli olmamakla beraber en yiiksek
icerik puam (5,63+2.53) medya kaynakli sitelerde, en yiiksek glivenilirlik
puani ise kurum kaynakli sitelerde tespit edilmistir (3,43+1,51).

Sonug: Calismamizin bulgularina dayanarak, internette flor konusunda bilgi
veren sitelerin icerik ve giivenilirliklerinin cesitlilik gostermekle birlikte orta
seviyede oldugunu soylemek mimkiindir. Dental profesyonellerce
olusturulan sitelerin icerik ve glivenilirlik puanlarinin medya ve kurumlarin
gerisinde kalmis olmasi dis hekimlerinin bu konuda daha 6zenli icerikler
olusturma gerekliligini dogurmaktadir.

Anahtar Kelimeler: Cocuk dis hekimligi, flor vernik, internet, koruyucu dis
hekimligi, flor cila

Fluorine Applications and the InternetABSTRACT

Objective: This study aimed to assess the content and reliability of
fluoride-related information online.

Materials and Methods: Two keywords (is fluoride varnish harmful /
fluoride applications in children) were entered into the Google Chrome
browser, and the first 50 sites’ links were saved. Websites that were not in
Turkish language, duplication sites, websites with only video recordings or
video links, question-answer forums, links to scientific publications and
lecture notes, and sites for advertising and marketing purposes were
excluded from the study. DISCERN reliability scores and content analysis
were used to assess the included websites (n=73). The obtained data were
analyzed with SPSS 25 program, and p<0.05 was accepted as a statistical
significance value.

Findings: Dental and health professionals created 48% (n=35) of total
websites (n=73), and 37% (n=27) of them were media-based sites. It was
found that 8.22% (n=6) of the sites reported negative opinions. The average
content and reliability values of all websites were 5.26+2.37 and 2.82+1.09,
respectively. Although not statistically significant, the highest content
score (5.63+2.53) was found in media-based websites, and the highest
reliability score was found in institution-based websites (3.43+1.51).

Conclusion: According to the results of the recent study, it is possible to
say that the content and reliability of websites providing information
regarding fluoride on the internet are at a moderate level, although they
vary. The fact that the content and reliability scores of websites created
by dental professionals lag behind those prepared by media and institutions
suggests that dentists should create more specific and elaborate content
on this subject.

Keywords: Pediatric dentistry, fluoride varnish, internet, preventive
dentistry, fluoride varnish

GIRIS

Guniimiizde bireylerin diger pek cok alanda oldugu gibi saglik alaninda
da yeni bilgilere ulasmak ve bilinmeyeni sorgulamak icin oncelikli olarak
internete basvurdugu goriilmektedir.! internet ve sosyal medya gibi
dijital ortamlar bilgiye kolay, hzli ve zahmetsiz bir erisim sagliyor olsa
da bu ortamlarda, iceriklerin dogrulugunun teyit edilmeden paylasiliyor
olmasi bilgi kirligi yaratip toplumun ilgili konularda kanitsiz ve asilsiz
varsayimlara ve yanlis yonlendirmelere maruz kalmalarina yol acabilir.
Bu nedenle ozellikle bireylerin saghigini ilgilendiren konularda halkin
dogru yonlendiriliyor olmasi bilyiik 6nem tasimaktadir.??

Flor, dis minesinin yapisina katildiginda sert dokularin ciriige karsi
direncinin arttiran, dental plak icinde bulundugunda dis dokusundan
¢ozinen kalsiyum iyonlanyla reaksiyona girerek bu iyonlarin dis
plagindaki stabilitesini saglayarak kalsiyum iyonlarinin yeniden mine
icine cokelmesine olanak taniyan bir iyondur. Ayrica ortamin flor
konsantrasyonunun bakteriler {izerinde inhibitor etki olusturdugu da
bilinmektedir.#> American Academy of Pediatric Dentistry (AAPD)
giincel rehberlerinde cocuklar icin 6 ayda bir profesyonel flor
uygulamalarin1 onermektedir ve gerek topikal gerekse sistemik flor
uygulamalar uzun bir siiredir toplumlarn ciiriik 6nleyici programlarinin
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bir parcasidir.® Flora dnerilen dozlarin tzerinde maruz kalinmasi ve
fazla miktarda flor aliminin intoksikasyona sebep oldugu da
bilinmektedir ve bu bilgiye dayanarak, ozellikle sularin florlandig
toplumlarda flor karsit1 goriislerin yayginlastigi da bir gercektir.® Flor
karsit1 goriislerin kabul edilir ve yaygin bilimsel kamitlarinin olmadigi,
florun cocuklarin 1Q puanlarinda gerilemeye yol actigim savunan
calismalarin gelir dizeyi disuk, sosyoekonomik olarak geri kalms
toplumlarda, bireylerin saglikli ve temiz gidaya, saglikli zihinsel gelisim
icin gerekli olan diger parametrelere erisim imkanlarinin olmadig
gruplarda yapildigi goriilmektedir. Bu toplumlardaki calisma
gruplarinin 1Q puanlarindaki dustklugu flor kullammina baglamak
bilimsel kabul goriirligli disiik bir hipotez olarak karsimiza
¢tkmaktadir.”:8

Cocuk dis hekimliginde ve toplum agiz dis sagliginda koruyucu
uygulamalarin vazgecilmez bir parcasi olan flor uygulamalar hakkinda
internette farkli gorisler oldugu bu uygulamalar destekleyen gorisler
yaminda flor karsiti fikirlere de yer verildigi gorilmektedir.*°
Turkiye’de sularin profilaktik olarak florlanmasi soz konusu olmamistir
ve sistemik flor tabletlerinin kullamimi da gerek cocuk dis hekimleri
gerekse pediatristler tarafindan tercih edilmeyen bir uygulamaya
doniismiustiir. Bu nedenle Tirk toplumu icin, yer alt1 sularinda fazla
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flor iyonu bulunan bolgeler haricinde sistemik olarak flora maruz
kalinmasi s6z konusu degildir. Bununla beraber profesyonel topikal
flor uygulamamalan cocuk dis hekimleri tarafindan onerilen bir
uygulamadir." Covid-19 Pandemisi oncesinde topikal flor Saglik
Bakanlig1 tarafindan okullarda uygulanmis ve bu donemde
ebeveynlerin akillarinda soru isaretlerinin olustugu gorilmiistir.™
Ebeveynlerin cocuklarda flor uygulamalari konusunda fikir sahibi
olmak istediklerinde basvurabilecekleri ilgili internet sitelerinin
iceriklerinin  dogrulugu ve giivenilirlikleri bilinmemektedir. Bu
calismanin amaci cocuklarda flor uygulamalarina iliskin bilgi veren
internet sitelerinin sagladig1 bilgilerin iceriginin incelenmesi, flor
konusundaki genel goruslerinin (olumlu/olumsuz) tespit edilmesi ve bu
bilgilerin glivenilirliginin 6lciilmesi olarak belirlenmistir. Calismamizin
hipotezi, internet sitelerinin icerik ve givenilirliklerinin dusik
bulunacagi ve bu sitelerin flor konusunda halki dogru bilgiye
ulastirmak konusunda yetersiz kalacagi yoniinde kurulmustur.

GEREC VE YONTEM

Yuritiilen calismada halka agik dijital veriler kullamldigi icin etik kurul
onay1 alinmamstir. Calismaya baslamadan Once Google trends'
uygulamasina ebeveynlerin, ozellikle okul ortaminda uygulanan flor
vernik konusunda meraklarini gidermek icin internet ortaminda
aratabilecekleri dustiniilen; flor nedir, flor cila, ¢cocuklarda flor vernik
uygulamalar, flor uygulamalar, flor uygulamalari zarari mi? gibi
terimler girilmis ve son 5 yil icindeki Google aramalar arasinda en sik
tercih edilen arama terimi olarak ‘Flor vernik zarari m?”’
belirlenmistir. Bu veriye uygulamanin sundugu grafik gorseli iizerinden
ulasitmistir (Sekil 1).

® florcila ® cocuklarda flor uyg flor vernik zararli mi ® flor uygulamalan ® flor uygulamalar z.
ama terimi Arama terimi A Arama terimi Arama terimi

Turkiye Son Syl v Tum kategoriler Google Web Arama

Zaman icinde gosterilen lgi

I
A

Sekil 1. Google Trends arama sonuclarn

Diger anahtar kelimeler icin bir sonuc elde edilemese de ¢’Cocuklarda
flor uygulamalar’’’ terimi ilgili uygulama popiilasyonunu da icermesi
nedeniyle calisma kapsaminda arama terimi olarak kullamlmistir. ilgili
iki arama terimi kullamlarak 12.01.2023 tarihinde yapilan Google
Chrome taramasinda ilk 50 internet sitesinin adresi kopyalanmis ve bir
Word dosyasina kaydedilmistir. Daha o©nce vyapilan benzer
calismalarda™, kullanmcilarin internet aramalarinda dikkat ve ilginin
dagilimina baglh olarak en fazla ilk 50 site verisini inceleyebildikleri
tespit edildigi icin calismarmz kapsaminda her bir terim icin ilk 50
internet sitesi degerlendirmeye alinmistir. Bu sekilde her iki arama
terimi icin toplam 100 videonun erisim linki kayit altina alinmistir.
Yapilan ilk inceleme sonucunda Tirkce bilgi icermeyen siteler,
yalnmizca video kaydi veya linki olan siteler, soru-cevap forumlan,
bilimsel yayin ve ders notu linkleri, reklam ve pazarlama amacli siteler
ile duplikasyon siteler calisma dis1 birakilmistir. Buna gore toplam 73
site incelemeye tabi tutulmustur.

ilgili sitelerin iceriklerinin incelenmesi amaciyla Amerikan Pediatrik
Dis Hekimligi Dernegi’nin flor konusundaki son ve giincellenmis
rehberi”® baz alinarak hazirlanan 10 maddelik bir puanlama sistemi
kullamlmistir (Tablo 1). Buna gore, incelenen siteye, soz konusu icerik
maddesine deginilmesi durumunda 1 puan, bu konuda bilgi icermemesi
durumunda 0 puan verilmistir. Bu baglamda, incelenen her sitenin
icerik analizinden en az 0, en fazla 10 puan almasi soz konusu
olmustur. istatistiksel dagiimlar géz éniinde bulundurularak 0-4 aras
puan alan siteler zayif, 5 ve 6 puan alan siteler orta, 7-10 arasi puan
alan siteler zengin icerikli kategorisinde sayilmistir. icerik analizindeki
bu puanlamaya ek olarak incelenen siteler, “’flor uygulamasina olumlu
yaklasan’’ ve “flor uygulamalarim oOnermeyenler’’ olarak da
listelenmistir. Verilen bilgilerin givenilirligi DISCERN giivenilirlik
analizi ile yapilmistir.'” (Tablo 2). Buna gore ilgili tablodaki 5 madde

yoninden siteler incelenmis ve guvenilirlikleri 1-5 arasinda
puanlanmistir. Bu puanlama her bir basliga, metin icinde deginilip
deginilmemesine gore 1 veya 0 puan verilmesi ile olusturulmustur.
DISCERN puanlamasindan 1 ve 2 puan alan siteler zayif giivenilirlikte,
3 puan alan siteler orta giivenilirlikte, 4 ve 5 puan alan siteler yiiksek
glivenilirlikte sayilmistir.

Tablo 1. icerik Analizini Olusturan Bashklar
Flor nedir?

Hangi kaynaklarda bulunur?

Sistemik flor uygulamalari hakkinda bilgi veriyor mu?

Flor i i w/zehirlenmesinden bahsediyor mu?

Topikal flor uygulamalari hakkinda bilgi veriyor mu?
Florlu dis macunu éneriyor mu?
Flor etki mekanizmasina deginiyor mu?
Guvenilir flor dozu hakkinda bilgi veriyor mu?
Toplumdaki flor tartismalarina deginiyor mu?

Referans belirtilmis mi?

Tablo 2. DISCERN Giivenilirlik Olcegi'”

Amaglar agik olarak belirtilmis mi?
Guvenilir bilgi ve kaynaklar kullaniimig mi?
Bias icermeyen bilgiler veriliyor mu?
Hastalarin erigebilecegi ek bilgi kaynaklarina deginilmis mi?

Konu ile ilgili belirsizliklere deginilmis mi?

istatistiksel Analiz

Calisma sonucunda elde edilen veriler Microsoft Office Excel
(Microsoft Office 365; Microsoft Inc., ABD) program ile kayit altina
alinmistir. Elde edilen verilerin analizi SPSS 25 IBM kullanilarak
yapilmistir. Degerlendirme sonucunda elde edilen toplam skorlar,
ortalama ve standart sapma verilmis, elde edilen sayisal verilerin
normal dagiim analizi icin Shapiro Wilks testi kullanilmistir. Normal
dagilim gosteren verilerin analizi One Way Anova testi ile yapilmistir.
istatistiksel anlamlilik degeri p<0,05 olarak alinmistir.

BULGULAR

Calisma siiresince incelenen, flor konusunda bilgi iceren 73 internet
sitesinin % 48’inin (n=35) Dental ve Saglik Profesyonelleri (Dis hekimi,
pedodonti uzmani, dental klinik, tip merkezi) tarafindan
olusturuldugu gorilmistiir. Bunu %37 (n=27) orani ile medya kaynakli
siteler (genel haber siteleri, saglik icerikli haber ureten siteler, saglik
bloglart) izlemektedir. Saglik Bakanligi, meslek orgiitlerinin yayin
organlari ve universite siteleri gibi kurum kaynakli sitelerin incelenen
iceriklerin %10’unu olusturdugu (n=7), bu gruplandirmaya dahil
edilemeyen fakat cikanlma kriterlerine de uymayan sitelerin ise
(diger, n=4) inceleme grubunun %5’ini olusturdugu goriilmistiir. S6z
konusu internet sitelerinin olusturulma kaynagina gore dagiiminin
grafigi Sekil 2’de verilmistir.

Kaynaklar

Kurum
10%
® Medya

Dental Profesyonel

Dental
Profesyonel St
48% Diger

Sekil 2. Ekleyici kaynaklarin dagilim grafigi
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Cilt 10  Say1 2

Flor konusunda halka yonelik bilgi iceren internet sitelerinin ilgili
metnin yazarinin belirtilmis/belirtilmemis olmas ve ilgili metne tarih
eklenmis/eklenmemis olmasi yoniinden de incelemeleri yapilmistir.
Buna gore incelenen sitelerin %35,62’sinin (n=26) yazar ismi belirttigi,
%36,99 ‘unun (n=27) eklenme tarihi icerdigi goriilmiistiir. ilgili metin
icin hem yazar ismi hem de eklenme tarihi iceren internet siteleri
genel icerigin %19,18’ini (n=14) olusturmaktadir. Tarih ve yazar ekleme
sartimn ikisini de iceren sitelerin %57,14’Unin (n=8) medya,
%28,57’sinin  (n=4) dental profesyoneller, %14,28’inin (n=2) ise
kurumlar tarafindan olusturuldugu tespit edilmistir.

incelenen internet siteleri, flor konusunda olumlu gériis bildiriyor
olmasi/ olumsuz goriis bildiriyor olmasina gore degerlendirildiginde,
%8.22’sinin (n=6) olumsuz goriis bildirdigi, soz konusu sitelerin genel
icerik ortalamasinin 4, Discern giivenilirlik degerinin 2.16 oldugu tespit
edilmistir. Bu sitelerin 4’Unin medya, 2’sinin dental profesyonel
kaynakli oldugu goriilmektedir.

incelenen tiim internet sitelerinin ortalama icerik ve giivenilirlik
degerleri sirasiyla 5,26+2,37 ve 2,82+1,09 olarak belirlenmistir. Buna
gore ilgili sitelerin “’orta seviyede’’ icerik ve giivenilirlige sahip
oldugunu séylemek miimkiindiir. Incelenen sitelerin, icerik ve
givenilirlik puanlarnn One Way Anova analizi ile olusturucu kaynagina
gore (medya, dental profesyoneller, kurum, diger) karsilastirmali
olarak degerlendirilmistir. Buna gore, karsilastirilan gruplarin ortalama
icerik ve guvenilirlik puanlan arasinda istatistiksel olarak anlamli bir
farkilik bulunmadigi tespit edilmistir (p>0.05). istatistiksel olarak
anlamli olmamakla beraber en yiiksek icerik puani (5,63+2.53) medya
kaynakli sitelerde tespit edilirken bunu kurumlara ait siteler izlemistir
(5,43+2,76). Gvenilirlik agcisindan en yiiksek ortalamanin istatistiksel
olarak anlamli olmamakla birlikte kurum kaynakli sitelerde tespit
edildigi (3,43+1,51), bunu dental profesyoneller (2,89+1,02) ve medya
kaynakli (2,74+1,02) sitelerin izledigi gorilmistiir (Tablo 3) (Sekil 3).

Tablo 3. Giivenilirlik ve icerik Puan Ortalamalar

Ekleyen Kaynak n Ort+SS* Ort+SS*
Medya 27 2,74+1,02 5,63+2,53
Dental Profesyonel 35 2,89+1,02 5,20+2,18
Kurum 7 3,43£1,51 5,43+2,76
Diger 4 1,75+0,95 3,001,41
Toplam 73 2,82+1,09 5,26+2,37
“p 0,09 0,22

*Ort: Ortalama, SS: Standart Sapma; **p <0.05 istatistiksel olarak anlamli kabul edilmistir.

Ekleyici Kaynaklara Gére Igerik ve Giivenilirlik
Puan Ortalamasi

5,63
52 5,43

3

4 3,43

3 2,74 289 ¢

1
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Sekil 3. Ekleyen kaynaklara gore icerik ve givenilirlik puan

ortalamalarim gosteren grafik
TARTISMA

internet ortaminda flor konusunda bilgi veren sitelerin icerik ve
glivenilirlik yoniinden incelendigi calismamzin sonuglarina gore
incelenen sitelerin genel icerik ve giivenilirlik puan ortalama degerleri
orta seviyede bulunmus, bu nedenle calismanin baslangicinda kurulan
hipotez reddedilmistir.

Bireylerin saglik ile ilgili bilgilere erismek icin siklikla tercih ettikleri
internet ortami her ne kadar kolay erisilen bir basvuru kaynagi olsa
da burada yapilan paylasimlarin herhangi bir kontrolden gecmiyor
olmasi ulasilan bilginin yanlis/eksik/hatali veri icerme ihtimalini
dogurmaktadir.'®?' Dental profilaksinin ayrilmaz bir parcasi olan flor
uygulamalan? ve bu uygulamalarin ¢ocuklarin zihinsel gelisimi icin
risk olusturdugu varsayimi agiz dis saglig1 alanindaki tartismalarin
basinda gelmektedir.?? Ulkemizde her ne kadar sistemik flor
uygulamas1 yapilmiyor olsa da oOzellikle cocuk hastalara yonelik
profesyonel topikal flor uygulamalar yaygin olarak yapilmakta ve
onerilmektedir. Daha 6nce yapilan benzer bir calismada,™ flor
konusunda bilgi veren sosyal medya platformlarinin degerlendirildigi
bilinmektedir. ilgili konuda Tiirkce bilgi iceren internet sitelerinin ise
herhangi bir calisma kapsamina alinmadig1 goriilmektedir. Bu calisma
kapsaminda, s6z konusu uygulamalar konusunda fikir sahibi olmak
isteyen bireyler ve ebeveynlerin hizli ve kolay erisilen bir bilgi
kaynagi olarak internete basvurma ihtimalinin yiiksek olusu goz
oniinde bulundurularak' ilgili konu basliklarina deginen sitelerin
icerik ve giivenilirliklerinin degerlendirilmesi amaglanmistir.

Calisma sonuclarina gore incelenen internet sitelerinin ortalama
icerik (5.26+2,37) ve guvenilirlik (2.82+1,09) puanlarinin “’orta’’
seviyede oldugu tespit edilmistir. Ekleyici kaynak olarak dental
profesyonellerin cogunlukta olmasi (%48) bu degerlerin beklenildigi
gibi zayif seviyede bulunmamasinin sebebi olarak gorilebilir. Buna
karsin, ekleyici kaynaga gore icerik ve giivenilirlik puanlan
karsilastinldiginda en vyiiksek puanlarinin icerik icin medya
(5,63+2.53) ve guvenilirlik icin kurum kaynakli sitelerde (3,43+1,51)
tespit edilmis olmas1 ise sasirtici olmakla beraber sevindirici bir
bulgu olarak karsimiza cikmaktadir. Bu kaynaklarin internet
ortaminda daha yiiksek bir siklikta icerik Uretiyor ve paylasim yapiyor
oldugu g6z oniinde bulunduruldugunda, ozellikle medya kaynakli
sitelerin flor konusunda daha zengin icerikli ve guvenilir bilgiler
paylasiyor olmasit olumlu bir gelisme olarak kabul edilebilir
gorusundeyiz.

Cakir ve Eden' tarafindan yapilan benzer bir calismada YouTube,
Instagram ve Twitter gibi sosyal medya platformlari flor arama terimi
kullanilarak icerik yoniinden incelenmis ve s6z konusu
platformlardaki paylasimlarin sirasiyla %67,53; %87 ve %74,64’unun
flor uygulamalar konusunda olumsuz bilgi icerdigi tespit edilmistir.
Tarafimizca yiritilen calismada olumsuz icerik Ureten internet
sitelerinin genel grubun %8,22’sini olusturdugu goriilmektedir. Bu
dogrultuda bakildiginda, internet sitelerinde sosyal medya
platformlaryla kiyaslandiginda literatiir bilgisine daha yakin
iceriklerin olusturulup yayinlandigin1 séylemek miimkiindr.

Oztiirk?* tarafindan yapilan yakin tarihli bir calismada Uiniversitelere
ait web sitelerinin ortodonti acisindan sagladigi bilgi; JAMA, DISCERN
ve EQIP kriterleri dogrultusunda degerlendirilmis ve bu sitelerde
yayinlanan iceriklerin yetersiz bulundugu gériilmiistiir. Taran ve ark.,
tarafindan yiiriitiilen benzer bir calismada ise farkli arama motorlar
kullamlarak, ingilizce iki farkli arama terimi sorgulanms (cocuklarda
flor uygulamalar, flor cilalar giivenli mi?) ve bu sorgu sonucunda
derlenen internet sitelerinin okunabilirligi ve giivenilirligi DISCERN
ve LIDA gibi puanlama sistemleri kullanilarak degerlendirilmistir. Bu
degerlendirmenin sonucunda calismaya dahil edilen sitelerin
giivenilirlik puanlarinin degiskenlik gostermekle birlikte ingilizce
metinlerin okunabilirligini ve anlasilabilirligini degerlendiren FRES
(The Flesch Reading Ease Score) degerlerinin disik seviyelerde
kaldigr goriilmiistiir. Bahsedilen 6l¢lim online erisilen bir hesaplayici
uzerinden yapilmakta ve ilgili metnin 200-500 kelimesinin bu
hesaplayiciya girilmesi sonucunda degerler otomatik olarak elde
edilmektedir. Bu calisma her ne kadar ingilizce bilgi veren siteleri
hedeflemis ve farkli degerlendirme kriterleri kullanilmis olsa da site
iceriklerinin  farklibklar gosteriyor olmasi bulgusuyla bizim
sonuclarimizla benzerlikler tasidigini séylemek miimkiinddr.

SONUC

Yiritilen calismanin sonuclan gostermistir ki internet sitelerinde
flor uygulamalann konusunda paylasilan bilgiler cesitlilik
gostermektedir. Bununla beraber arastirmaya konu olan sitelerin
icerik olarak zayif olmamasi ve flor konusunda olumsuz yargi bildiren
sitelerin dusiik bir ylizdesel dagilim gosteriyor olmasi toplumun flor
konusunda dogru yonlendirilebilmesi acgisindan olumlu bir gelisme
olarak kabul edilebilir. Dis hekimlerinin sagladig iceriklerin medya
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ve kurumlara kiyasla dusik puanlarda seyretmesi dental
profesyonellerin internet ortaminda flor konusunda olusturduklar
icerikleri hazirlarken daha 6zenli ve ayrintii olmasi gerekliligini
ortaya koymaktadir.
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The Bonding of Soft Lining Materials to the Denture Base: Meta-Analysis
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ABSTRACT

Background: One of the biggest disadvantages of soft lining materials is that
they deform over time and cause ruptures and fractures in the bonding with
the denture base. To overcome these problems, the factors that weaken the
bonding should be determined and measures should be taken accordingly.
The aim of this study is to elucidate the factors affecting the bonding of soft
lining materials to the denture base, in terms of dental base and soft lining
materials, surface treatments and retention agents.

Methods: The keywords 'soft lining materials, dental base, bond strength’
were written and searched using PubMed/Medline databases, and as a result,
54 research articles related to the current study were evaluated. Each
article was classified in terms of the type of denture base and soft lining
material, methods of surface treatment, retention agents, and bond
strength.

Results: While retention in saliva and water bathing decreased the shear
bond strength compared to the group without any retention agent, the
application of cleaning agents increased the shear bond strength. The tensile
bond strength varied according to the surface treatments, and the laser
application showed the highest tensile bond strength. In terms of peel
strength, the heat-treated group and the laser with chemical treatment
applied group showed lower bond strength than the mechanical treatment
and soaked group.

Conclusion: It was concluded that cleaning agents, laser application and
mechanical treatments increased the tensile, shear and peel strength.

Keywords: Bond Strength, Soft Lining Materials, Surface Treatments

0z

Amag: Genis bir kullanim endikasyonu bulunan yumusak astar
materyallerinin en biylik dezavantajlarindan biri zamanla deforme olmasi ve
protez kaidesi ile olan baglantida kopma ve kirilmalara yol acmasidir.
Baglantidaki bu kopma ve kirilmalar klinik acidan sorun teskil etmektedir. Bu
sorunlarin listesinden gelebilmek icin yumusak astar materyalleri ve protetik
kaide arasindaki baglantiy1 zayiflatan faktorler belirlenmeli ve buna goére
onlemler alinmalidir. Bu calismanin amaci, yumusak astar materyallerinin
protez kaidesine baglantisini etkileyen faktorleri, dental kaide ve yumusak
astar materyallerinin ¢esidi, ylizey islemleri ve retansiyon ajanlar agisindan
aydinlatmaktir.

Gerec ve Yontemler: ‘Yumusak astar materyalleri, dental kaide, baglanma
dayanmimi’ anahtar sozcikleri yazilarak Pubmed/Medline veri tabanlan
kullamlarak tarama yapilmis ve bunun sonucunda mevcut calisma ile alakal
54 arastirma makalesi degerlendirilmistir. Her bir makale dental kaide ve
yumusak astar materyalinin ¢esidi, yiizey islemleri, retansiyon ajanlan ve
baglanma dayamim tiirii bakimindan simflandirildi. Baglanma dayammi ise
kendi arasinda kesme, cekme ve soyulma baglanma dayanimi olarak 3 gruba
ayrildi.

Bulgular: Tikiiriik ve su banyosunda bekletme, herhangi bir retansiyon ajanm
uygulanmayan grup ile karsilastinldiginda kesme baglanma dayanimim
azaltirken, temizleme ajanlarinin uygulanmasi kesme baglanma dayanimini
arttirmistir. Cekme baglanma dayammi, ylizey islemlerine gore degisiklik
gostermis olup lazer uygulamasi en yiiksek cekme baglanma dayanim
sergilemistir. Soyulma dayanmmi bakimindan ise, 1sil islem uygulanan grup ile
lazer ve kimyasal maddeler uygulanan grup, mekanik islem ve suda
bekletilen gruba gore daha diisiik baglanma dayanimi gostermistir.

Sonug: Temizleyici ajanlarin, lazer uygulamasinin ve mekanik islemlerin
cekme, kesme ve soyulma dayanimini artirdigi sonucuna ulasilmistir.

Anahtar Kelimeler: Baglanma Dayamimi, Yumusak Astar Materyalleri, Yiizey
Islemleri

Introduction

Soft lining materials are defined as the soft polymers applicable on the
bond surface of the denture to lower occlusal loads on mucosa tissues
and spread the load more evenly." They can be suitable for permanent
and temporary usages. Soft lining materials used for temporary
purposes are prepared at room temperature, allowing the old prosthesis
to be adapted and used more comfortably until the prosthesis is
renewed or the patient's permanent prosthesis is made. Soft lining
materials, which are used for permanent purposes, are polymerized
with heat and their usage periods vary between 6 months and 5 years.?

The basic properties and utilization

Soft lining materials must establish a good bond with denture base, be
free from any dimensional change, preserve its softness, not absorb
water, demonstrate no porosity so that microorganisms are repelled,
be resistant against abrasion, be easy to clean and form, have a stabile
color, be biocompatible, finishing and polishing on it must be easy to
perform, be easy to repair, have a fine taste and smell, disallow
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proliferation of bacteria and fungus, and be non-toxic and non-
irritant.3

Soft lining materials exert several benefits in versatile cases. These
include aging and pathologic changes, local relief of the pressure,
lowering the occlusal load, gripping the undercuts, allowing denture
retention, patients with a maxillofacial defect, radiotherapy patients,
dryness of the mouth, presence of hyperemic loose mucosa, in bruxism
cases, preventing any bone resorption caused by extreme pressure, in
cases with hard middle palatal raphe, resettling denture retention via
correcting the resultant imbalance, after periodontal surgeries, to be
used as the functional measurement material, to prepare sinus and
plaques, maxillofacial dentures, surgical defects, epithesis and
obturator preparation, decreasing the pain emerging on thin and non-
resilient mucosa due to heavy chewing force and helping the patient
adapt to his/her denture.*®

The classification

Overall, soft lining materials are various and can be classified
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according to processing, usage, and chemical structure. Soft lining
materials polymerized under room temperature or by heat. Those
hardened under room temperature are either acrylic or silicon. They
are mostly used for temporary purposes for a few weeks to a few
months and may require renewal occasionally. Until the time denture
is renewed or permanent lining is applied, they allow using old
dentures comfortably. Their advantages are being able to be used
inside the patient’s mouth, cost effective, easy to apply, compared to
polymerized ones they are better compatible with the tissue.
Moreover, they raise blood circulation via massaging lower tissue. The
disadvantages are that it loses its softness and dimensional stability
over time, absorbs water, changes color, can fail in the bonding with
the denture base. This failure can cause fungal and microorganism
accumulation as a result of leakage.? Soft lining materials polymerized
by heat (through applying conventional muffling and compression
molding method) are more durable and remains soft for a longer
period. Soft lining materials polymerized by heat are also silicon and
acrylic. They are relatively long-lasting (6 months to 5 years). In terms
of chemical structure, soft lining materials are various. Acyrilic-based
soft linings are formed by polymethyl methacrylate polymer and n-
butyl ester monomer.® With respect to their polymerization types they
are hardened either under room temperature or by heat.”

Silicon based soft linings neither wear down easily nor undergo
physical and chemical change. They are tasteless, not allergenic,
odorless and colorless. Compared to acrylic forms, silicon based soft
linings absorb less water due to having no plasticizers. Since silicone-
based soft lining materials have a chemical composition similar to
silicone-containing impression materials, they can maintain their
elasticity for a long time without the need for any plasticizer. ®
Because of the porous structure, the color may darken in due time.
Hard to cut and polish. Their bond with base plaque may derail in due
time. Fungus proliferation such as Candida albicans is among its
greatest disadvantages. °'' The loss of the connection with the
prosthesis base over time is seen as the biggest disadvantage of soft
lining materials containing silicone. 2

Polivinyl resins are 2 types: polyvinyl chloride and polyvinyl acetate.
Vinyl copolimers are synthetic resins used in the clinic for the first
time.” Polyvinyl chloride is a brittle material that requires
polymerization heat above 1000 C, which adversely affects the
structure of acrylic base. On the other hand, alternatively developed
polyvinyl acetate is extremely flexible. Its bond with poly (methyl
methacrylate) (PMMA) base is the greatest disadvantage.

Elastomer/Methacrylate system is formed by the combination of
methacrylate monomer and elastomer. It has a single pad system and
is highly resistant with an elastic quality. It has a good bond with PMMA
denture base hence the final product is quite a resistant material.

Fluoroethylene copolymers are chemically stabile, and they have
strong resistance to water, solvents, and abrasion, but hardens with
light. Despite that they are not fit to be used for denture applications
since they are hard, they have weak bond with denture base with
lacking the essential viscoelastic features. That is why this new soft
denture lining with a fluorinated copolymer base to stick strongly on
the acrylic denture base and exhibiting notable mechanical features
is recommended. It has a good bond with PMMA base, low water
absorption quality, low ratios of waste monomer, low resolution, and
high wettability.

Polyurethanes are formed by the reaction of hydroxyl components
with isocyanate and successfully used in maxillofacial dentures. Their
bond with denture base is weak. They are colored (darkened) in a
short time. "* Another disadvantage is that isocyanates may have
toxicity. ™

Natural tires/PMMA graft copolymers have an increased the graft
adhesion onto the denture, with satisfactory mechanical test results.
Since dithiocarbame in its composition leads to mucosal reactions, it
is not deemed fit for clinical usage. "

Advantages and Disadvantages

Soft lining materials lower the occlusal load on mucosa, increase
denture retention, help prevent bone resorptions due to extreme
pressure in bruxism cases, decrease the pain emerging on thin and no

resilient mucosa due to heavy chewing force, and can help the patient
adapt to his/her denture. They stimulate blood circulation through
massaging effect on tissue, thereby enable supporting tissues to gain
health.

Soft lining materials are complex and costly. It is applied to thin
denture base that could lead to weakening and breaking of denture,
and possibly disconnections in bonding to denture base. Over time,
they lose elasticity. They may be deformed in terms of softness,
porosity, rupture, color, and shape change. # The rough surfaces
formed as a result of this deformation lead to the accumulation of
plaque and tartar, and prepare a suitable environment for the
reproduction of yeast and similar organisms. The difficulty of cleaning
the materials further increases the accumulation in the environment. ™
Due to these disadvantages, deterioration in its bonding to the denture
base can be observed and this situation causes a clinical problem. To
overcome these problems, factors that weaken the bonding should be
identified and measures should be taken accordingly. '® The aim of this
study was to elucidate the factors affecting the bonding of soft lining
materials on denture base with respect to base, type of soft lining
materials, surface treatments, and retention agents.

Material and Methods
Systematic Literature Review

A systematic literature review was conducted for the search of key
words (‘'soft liner bond strength’, 'soft lining material bond strength’,
and 'soft liner denture base bond strength’) on PubMed/Medline sites.
The categorical factors were surface treatments, retention agents,
and test methods and materials that affect bonding of soft lining
materials on denture base. The response variables were the bonding
strengths as assessed by the shear, tensile, and peel strengths.

Studies that provided not any numerical value for bond strength or
presented no details on the subjects were excluded from the
database. Data for this study was compiled from 54 relevant articles.
The base types (n=3) were acrylic, metal, and polyamide bases. The
soft lining materials (n=4) were acrylic, composite, polyvinyl acetate,
and silicon. Surface treatments were categorized into 10 groups: no
surface treatment and those subjected only to one of polymerization,
water bathing, thermal, chemical, mechanical, and laser treatments
and those subjected to both mechanical and chemical treatments and
both mechanical and laser treatments. Retention agents (n=5) were
no agent, food simulation agents, saliva, water bathing, and cleansing
agents.

Thermocycle application and autoclave retention were categorized
within the thermal treatment. Applications of adhesive, antifungal,
antimicrobial, gas, food simulating agents, retaining in chemical
solvent, monomer, cleansing agents, and retaining in salivate were
considered chemical treatment. The mechanical treatments covered
sanding and application of dissimilar lining diam.

Data were subjected to the PROC FREQ procedure of SAS to determine
category of the factors mentioned previously. After determining mean
differences against their control in original studies using the Cohen
method (>10) and the Hedges method (n<10), relative improvement
and/or regression in response variables were determined. Finally, the
linear model was established to determine the main effects of the
factors and hierarchical interactions on response variables.
Insignificant model terms were omitted in order to avoid artefactual
factors. Statistical significance was declared at P< 0.05.

Results

Data of consisted of 351 observations in 54 previously published
research papers. According to the base type, acrylic, metal, and
polyamide constituted 97.15, 1.14, and %1.71, respectively (Table 1).
Soft lining materials were comprised of mostly of silicon (69.52%) and
followed by acrylic (%27.92) (Table ).
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Table I. The type distributions of the bases and soft lining materials
in the database.

4(1.14)

Soft Lining Material

Silicon 244 (69.52)
Polyvinyl acetate 7(1.99)

In few cases, there were dual surface treatments (Table Il). Chemical
treatment and thermal processing were two most comment treatments,
constituted % 34.48 of the treatments. Mostly utilized retention agents
(% 6.55) were water bathing and cleansing agents (% 5.41) (Table II).

Table Il. The distributions of surface treatments and retention agents
in the database.

Surface Treatment

Water Bathing 23 (6.55)
Thermal Processing 41 (11.68)

Chemical Treatment 80 (22.80)

Mechanical Treatment + Chemical Treatment 4(1.14)

Chemical Treatment + Laser Application 2(0.57)

304 (86.61)

2(0.57)

Cleansing Agent 19 (5.41)

The effects of the base type, soft lining material type, surface
treatment, and retention agent on the shear bond strength are shown
in Table Ill. There was only adequate the number of observations for
acrylic base. Thus, comparisons could not be computed to elucidate the
base type effect on the shear bond strength. Soft lining materials made
of acrylic and silicon were in sufficient number of observations but they
were not significantly different. The surface treatment effect on the
shear bond strength was insignificant. There were significant
differences among retention agents on the shear bond strength
(P<0.001). Compared to the group that received not any retention agent
retention in saliva and water bathing diminished the shear bond
strength, whereas retention in cleansing agents empowered the shear
bond strength (Table ).

Table Ill. The effects of the base type, soft lining material type,
surface treatment, and retention agent on the shear bond
strength.

Base Type Not detected
T
Surface Treatment 0.832
| o gt s
Retention Agent Mean+SD
I B
Water Bathing 1.06+0.29°
N N T
Saliva 0.69+0.21¢

Different superscripts among retention agents significantly differ (P<0.05).

Among the category of the base type, soft lining material type,
surface treatment, and retention agent, the tensile bond strength
was varied by the surface treatment (Table IV).

Table IV. The effects of the base type, soft lining material type,
surface treatment, and retention agent on the tensile bond
strength.

Base Type 0.955

I e BTN
Surface Treatment 0.001

I R

Surface Treatment LS Mean

I = T
Water Bathing 3.81%

L e [ e
Thermal Processing 3.69"™

Chemical Treatment

Mechanical Treatment + Chemical Treatment 0.13°

Different superscripts among surface treatments significantly differ (P<0.05).

The laser application was superior to other treatments to enhance
the tensile bond strength. Combining laser application with
mechanical treatment numerically reduced its effectiveness.
Polymerization and mechanical treatment were inferior to improve
the tensile bond strength.

The peel strength was affected by the surface treatment (Table V).
Thermal processing and chemical treatment lowered the peel
strength, whereas laser application, mechanical treatment, and
water bathing increased the peel strength.
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Table V. The effects of the base type, soft lining material type,
surface treatment, and retention agent on the peel strength.

Base Type 0.505

Soft Lining Material Type 0.201

Surface Treatment <0.001

Retention Agent Not detected

Surface Treatment LS Mean

No Treatment 4.55%

Water Bathing 6.16"

Thermal Processing 1.38"

Mechanical Treatment 6.49°

Chemical Treatment 047"

Laser Application 7.16"

Different superscripts among surface treatments significantly differ (P<0.05).
Discussion

Failure of the soft lining materials to bond with denture base is one
of the most salient problems that limits their usages. 7 A weak bond
between the base and lining material can lead to potential sites to
accumulate microbial activity, plaque, and tartar. '® Different surface
treatments are applied to enhance the bond between soft lining and
denture base. The surface treatment effects in the literature are
controversial and hard draw conclusion.

Al-Athel et al. " divided samples into 3 groups to not wetted and
wetted at 37 and 500C in distilled water for 7 days prior to measuring
the shear and tensile bond strength. Soaking at 370C for 1 week did
not alter the shear and tensile bond strength. However, extending
soaking up to 6 months considerably decreased the bond strengths.
The adverse effect of soaking at 500C for 1 week was notable. Salloum
et al. 2 reported that keeping silicon lining material within 370C
distilled water and salivate decreased the shear bond strength.
However, Mahboub et al. ?' kept inside cleansing agent and % 2.5
sodium hypochlorite for 15 minutes and reported that acid caused
deterioration in the shear bond strength measured 20 days later. In
soaking, absorbed water could directly swell lining material and
tensile concentration in bond interface which could diminish bond
strength or absorbed water could indirectly alter visco-elastic
features of lining material. In the literature, different findings could
be related to variance in the soaking time, the soft lining materials
type, the sample shape, and the application procedure. '® The data of
the present study reveal that soaking in distilled water, retention in
inorganic artificial salivate and cleansing agents impacted the bond
strength of soft lining materials with denture base.

To evaluate the tensile bond strength, Akin et al. 22 performed Er-
YAG, Nd-YAG and KTP laser application, and administered sanding
processing to some of the groups both before laser application and
before lining application. They reported that Er-YAG laser achieved
the highest tensile bond and that Nd-YAG and KTP laser were not
effective. Moreover, exposure to sanding processing before lining
application weakened that base. This finding can be attributed to the
high energy of Er: YAG laser. The effect of high energy causes
immediate vaporization of water due to a great volume expansion.
This expansion in effect causes the abrasion of ambiance material
thereby shrinking the surface area. Therefore, soft lining materials
penetrate into the irregularities or holes caused by Er: YAG laser and
empowers the strength of the bond. In agreement with results of
current study, Tugut et al. 2 also reported that Er-YAG laser improved
the base. In another study, Akin et al. % reported superiority of laser
to bonding agent to achieve higher base level.

Alcantra et al. 26 examined various antimicrobial agents' effect on
peel bond strength. In accordance with present study they reported
that although type and concentration of chemical agent application
was changed it did not alter the bond between denture base and soft
lining material. Sanchez-Aliaga et al. 27 applied dissimilar antifungal
agents on 2 different types of soft lining material and measured the
peel strength. After keeping inside 37°C distilled water, the

treatment of soft lining material with Nystatin, Ketoconazole and
Chlorhexidine did not alter the peel test results and rupture modes.
However, treatment with Miconazole improved the peel strength.

When the studies were examined, it was seen that the type of soft
lining material, type of denture base and surface treatments had a
significant effect on the bond strength between soft lining materials
and denture base. According to the results of present study, there was
no significant effect of the type of soft lining materials on the shear,
tensile and peel bond strength. Therefore, clinicians may prefer acrylic
lining materials as well as silicone lining materials.

Conclusion

Despite having a wide range of usage indications, one of the greatest
disadvantages of soft lining materials is being deformed in the course
of time; thereby causing rupture and fractures in the denture base
bond. This meta-analysis evaluated the base type, the soft lining
material type, the surface treatment, and retention agent effects on
the bond strengths. The shear bod strength was responsive to the
retention agent, being the highest for cleansing agent. On the other
hand, retaining in saliva and water bathing diminished the shear bond
strength. Both the tensile bond strength and the peel strength were
responsive to the surface treatment, laser application had the highest
value on tensile and peel bond strengths whereas thermal processing
and chemical treatment lowered the peel strength.

Therefore, based on these results, clinicians may apply laser
application and mechanical treatments to increase the bond strength
between soft lining materials and the denture base, while they may
avoid applying thermal and chemical surface treatments, as they
adversely affect shear bond strength and reduce peel strength by
retaining in saliva and water bathing.
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0z
Amag: Bu calisma; retrospektif olarak konik 1sinli bilgisayarli tomografi
(KIBT) gorintilerini inceleyerek taskin restorasyonlarin sikligini  ve

lokalizasyonunu belirlemek ve varliginin kemik kaybi lizerindeki etkisini
degerlendirmeyi amaclamaktadir.

Gereg ve Yontemler: Bu calismaya subgingival amalgamlar, kompozit veya
cam iyonomer restorasyonlar (proksimal taskin kenarlar), simf V
restorasyonlar gibi en az bir proksimal restorasyonu olan, karsi taraftaki
disleri restore edilmemis olan hastalar dahil edildi. Taskin restorasyonlarin
tomografileri incelendikten sonra; dislerin tipi, yeri ve hasta bilgileri
kaydedildi. Verilerin istatistiksel analizinde Wilcoxon isaret testi, Mann
Whitney U testi, Spearman korelasyon testi kullanildi. Anlamlilik diizeyi %95
olarak kabul edildi.

Bulgular: Bu calismada toplam 114 hastanin (60 kadin 54 erkek) molar ve
premolar dislerinde yer alan taskin restorasyonlar degerlendirildi. Hastalarin
%52.6’s1 kadin, %47.4’U erkek ve taskin restorasyonlu dislerin %50.9’unun
molar dis ve %49.1’inin premolar dislerden olusmaktadir. incelenen taskin
restorasyonlarin %54.38’i Ust cenede, %45.62’si alt cenede yer almaktadir.
Taskin restorasyona sahip dislerin mezial ve distal bodlgelerinde yapilan
alveol kemik ytkim 6l¢iim degerleri, karsi tarafta yer alan saglikli dislerinin
olclim degerlerine gore daha ylksektir (p<0.05).

Sonug: Taskin restorasyonlarin  goriilme sikhigr  %6.08’dir.  Taskin
restorasyonlar en ¢cok maksillada ve dislerin mezial yiizeylerinde gozlendi.
Taskin restorasyona sahip dislerin mezial ve distal bolgelerinde alveol kemik
kayb1, karsi tarafta yer alan saglikli dislerin degerlerine gore istatistiksel
olarak daha yiiksektir (p<0.05).

Anahtar kelimeler: Alveol kemik, kemik kaybi, konik 1sinli bilgisayarl
tomografi, taskin restorasyon

ABSTRACT

Background: This study aims to determine the frequency and localization
of overhanging restorations and to evaluate the effect of their presence on
bone loss by retrospectively examining cone beam computed tomography
(CBCT) images.

Material and Methods: Patients with at least one proximal restoration, such
as subgingival amalgams, composite or glass ionomer restorations (proximal
overhang edges), Class V restorations, but with unrestored contralateral
teeth were included in this study. After examining the tomography of the
flood restorations; the type, location and patient information of the teeth
were recorded. Wilcoxon sign test, Mann Whitney U test and Spearman
correlation test were used in the statistical analysis of the data. The
significance level was accepted as 95 %.

Results: In this study, the overhang restorations in the molar and premolar
teeth of a total of 114 patients (60 females, 54 males) were evaluated. 52.6
% of the patients were female, 47.4 % were male, and 50.9 % of the overhang
restoration teeth consisted of molars and 49.1 % of premolars. 54.38 % of
the overhang restorations examined are located in the maxilla and 45.62 %
are located in the mandibula. Alveolar bone destruction measurement
values in the mesial and distal regions of teeth with overhang restorations
were higher than the measurement values of healthy teeth located on the
opposite side (p<0.05).

Conclusion: The incidence of overhang restorations is 6.08 %. Overhang
restorations were mostly observed in the maxilla and mesial surfaces of the
teeth. Alveolar bone loss in the mesial and distal regions of teeth with
overhang restoration is statistically higher than the values of healthy teeth
on the opposite side (p<0.05).

Keywords: Alveolar bone, bone loss, cone beam computed tomography,
overhang restoration

1.GiRi$

Disler iizerinde yapilan restorasyonlarin periodontal saglik Uzerinde
onemli etkileri vardir. Restorasyonun konturlari, komsu dislerle kontag
ve marjinlerin adaptasyonu periodontal dokularda cesitli biyolojik
degisikliklere sebep olabilir. Marjinal kenarlarin gingival sulkusa
uzandig1 restorasyonlar gingivada iltihabi cevap olusturabilir ['].

Ag1z icerisinde sinirli bir alanda calismak, bazi dislere ulasimin giic
olmas1 ve dental matris kullamiminda yapilan hatalar interproksimal
bolgede restorasyonlarin taskin olmasina neden olur. Taskin kenarli
restorasyon, restoratif materyalin kavite hazirlama sinirlarinin
otesindeki uzantisi olarak tamimlanir [2]. Dislerin servikal bolgesindeki
konkavite, oluk ve furkasyon gibi morfolojik varyasyonlar, matris
bandinin ve kamanin dis eti boslugu kenarina tam olarak uyarlanmasin
zorlastiran hatali restorasyon yontemleri taskin restorasyon
sebeplerindendir [*]. Bu restorasyonlar siklikla plak retansiyonuna sebep
olarak dis eti dokusunda iatrojenik irritasyonla mekanik uyariya ve
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ve ardindan dis eti iltihabina neden olabilir [*]. Bir calismada taskin
aproksimal restorasyonlarin periodontal hastaliklara neden olabilecegi
sonucuna vanlmistir [°]. Yetersiz yapilan restorasyonlar ise marjinal
sizint1 ve ikincil clriiklere neden olabilir. Bu sebeple restorasyonlarin
marjinal butunligi 6nemlidir[®].

Rutin uygulamada, taskin restorasyon marjinleri siklikla karsilasilan bir
problemdir. Durum, fark edilmez ve hemen diizeltilmezse veya birkac
yilicinde yeniden sekillendirilmezse, alveolar kemik desteginin kaybina
neden olabilir.

Tum restore edilmis dis ylzeyleri icin %25-76 prevalansi olan taskin
restorasyonlar 6nemli bir problemdir [%]. Taskin ve uygun olmayan
dental restorasyonlar ve protezler, gingival inflamasyon ve periodontal
yikimin en yaygin etiyolojik faktorleridir [’]. Bu bolgelerde, yetersiz
cilalamaya neden olan anatomik kisitlamalar nedeniyle cilalama
prosedirlerinin gerceklestirilmesi zordur [%].Yetersiz cilalanmis ve
taskin dental restorasyonlar, hastalarin interproksimal alanlarda agiz
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hijyeni uygulamalarina engel olarak plak birikiminin artmasina ve
saglikli floranin degismesine neden olur [°]. Zamanla artan plak
birikimi ve periodontal patojenler nedeniyle bolgede olusan
iltihaplanma kemik yikimina neden olur ['°]. Gilmore & Sheiham
tarafindan yapilan bir calismada posterior bolgedeki taskin
restorasyonlarin interproksimal alanda meydana getirdigi alveolar
kemik kaybi radyografik olarak gosterildi ['']. Jeffcoat ve Howell ise,
taskin restorasyonun boyutu ve periodontal yikim miktar arasinda bir
baglant1 oldugunu gosterdi ['2]. Pack ve arkadaslar da alveolar kemik
kayb1 ve taskin restorasyon iliskisini inceledikleri calismalarinda
benzer sonuglar elde etti [].

Radyografiler periodontal hastaliklara zemin hazirlayan etkenlerin
(sub ve supragingival dis tasi, taskin restorasyon, kok
malformasyonlari, anatomik defektler) veya klinik muayenede fark
edilemeyen alveol kemik seviyesinin, kemik rezorpsiyonunun
belirlenmesine yardimci olur. Radyografilerde periodontal aralik,
lamina dura, alveolar kemik seviyesi, kemik lezyonlarinin
lokalizasyonu, intraosseoz defektler, furkasyon lezyonlan, kok
morfolojisi, pulpa lezyonlan, displazi, kalan kok uzunlugu ve sekli
degerlendirilebilir. ki boyutlu goriintilleme yontemleri, kemik
defektlerinin U¢ boyutlu yapisim1 belirlemede ve alveolar kemik
diizeylerinde zaman icinde meydana gelen degisiklikleri izlemede
yetersiz kalmaktadir ["].

Literatiirde cok sayida arastirmacinin aproksimal yiizeylere komsu
kemik yiiksekligini taskin restorasyonlu ve restorasyonsuz olarak
6lctuigu ve bunu bitewing ['*7], bitewing ve periapikal radyograflarin
kombinasyonu ['" '] veya sadece panoramik radyograflar ['°] gibi iki
boyutlu gorintiiler kullanarak saglam kontrol yiizeylerine komsu
alveol kemik yiksekligi ile karsilastirdigi goriilmistiir. Bununla
birlikte, bu calismalarda kullanilan geleneksel agiz ici ve panoramik
radyografilerin en buyik simirlamasi, tc boyutlu (3B) bir yapinin iki
boyutlu (2B) goruntiide temsili, magnifikasyon ve siiperpozisyondur
Ll

Son yillarda ti¢ boyutlu ve kesitsel goriintiileme saglayan konik 1s1nli
bilgisayarli tomografi (KIBT) dis hekimliginde sk kullanilmaya
baslamistir.  Bilgisayarli tomografi (BT), baska dokularin
superpozisyonu olmadan viicudun herhangi bir bolgesinin kesitler
halinde goriintiilenmesini saglar. U¢ boyutlu gériintiileme yéntemi
olan KIBT, alveoler kemik seviyelerini dogru bir sekilde 6lcmek ve
intraossedz defektlerin, dehisens ve fenestrasyon defektlerin
goruntulenmesinde digerlerine gore ustiin bir yontemdir ['* 8].

Bu retrospektif calismanin amaci; gecmiste cesitli sebeplerle cekilen
konik 1s1nli bilgisayarli tomografi goriintilerini inceleyerek taskin
restorasyonlarin sikigin1 ve lokalizasyonunu belirlemek ve alveol
kemik iizerindeki etkisinin {ic boyutlu olarak degerlendirilmesini
saglamaktir.

2.GEREG VE YONTEMLER

Bu calismanin etik kurul onay1 Gukurova Universitesi Tip Fakiiltesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu’ndan (Karar Tarihi:
05.11.2021, Karar No:51), kurum izni ise Cukurova Universitesi Dis
Hekimligi Fakiltesi Dekanligi’ndan alindi. Retrospektif olarak
gerceklestirilen bu calismada, Mayis 2020-Mayis 2022 tarihleri
arasinda cesitli sebeplerle Cukurova Universitesi Dis Hekimligi
Fakiiltesi’ne basvuran toplam 1873 hastadan calisma kriterlerinde
uygun, 114 hastanin (60 kadin 54 erkek) molar ve premolar dislerinde
yer alan taskin restorasyonlar degerlendirildi.

Subgingival amalgamlar, kompozit veya cam iyonomer restorasyonlar
(proksimal sarkik kenarlar), simif V restorasyonlar gibi en az bir
proksimal restorasyonu olan, karsi taraftaki disleri restore edilmemis
olan hastalar calismaya dahil edildi. Genetik sendrom, metabolik
bozukluk veya dentoalveolar travma oOykiisii olan hastalar, demografik
ozelliklerine ulasilamayan hastalar, siit disleri ve kontaktsiz
restorasyonlar1 olan hastalar calisma dis1 birakildi. Ayrica taskin
restorasyona sahip dislerin bulundugu arkin karsit arkinda aym
dislerde herhangi bir restorasyon olmasi durumunda bu hastalar da
calisma dis1 birakildi.

Calismada incelenilen tiim konik 1s1nli bilgisayar tomografi taramalar
9x16 cm goris alam (field of view-FOV) ve 0.4 mm? voksel boyutu ile
90 kVp ve 10 mA ile calisan Planmeca Promax 3D (Planmeca Oy
Helsinki, Finlandiya) cihazi ile yapildi Konik 1sinli bilgisayar

tomografilerin hicbiri bu calisma icin 6zel olarak elde edilmedi. Taskin
restorasyonlarin tomografileri incelendikten sonra; dislerin tipi, yeri ve
hasta bilgileri kaydedildi. incelenen disin mine-sement simirmin
izlenemedigi durumlarda yandaki disin mine-sement sinin referans
alindi [3].

Olciimler Planmeca Romexis viewer 5.2.0 yaziimm (Planmeca Oy,
Helsinki, Finlandiya) kullanilarak 6 yil tecriibeye sahip bir oral ve
maksillofasiyal radyolog tarafindan karanlik ve sessiz bir odada yapildi.
Gorintiiler tipta dijital goriintiileme ve iletisim (DICOM) formatinda
olusturuldu ve koronal ve sagital kesitte incelendi. incelenecek disin
koronal kesitte bukkal ve lingual alveoler kemiginin net olarak izlendigi
kesitler secildi. Sagital kesitte ise mezial ve distal alveoler kemik
yiiksekligi incelendi. Calismaya dahil edilen posterior bolgede taskin
restorasyona sahip hastalarda ilgili disin mezial, distal,
palatinal/lingual ve bukkal bolgelerinde, mine-sement sinin ve alveol
kemik tepesi arasindaki vertikal mesafe olciildii (Sekil 1). Olciim
yapilan taskin dolgulu disin karsitindaki ayn1 diste de ayn1 olcimler
yapilarak alveoler kemik kayb1 degerlendirildi

Sekil 1. Koronal kesitte alveol kemik yikiminin gosterilmesi (a:mine-
sement birlesimi, b:alveol kemik tepesi)

Randomize olarak secilen verilerin %20’si iki hafta arayla tekrar
olciildi. Gozlemci ici uyum kappa testi ile degerlendirildi ve tim
degerler 0,82’den biiyiik olarak hesaplandi.

Arastirmada elde edilen veriler bilgisayar program (SPSS 25, IBM Corp.,
Armonk, NY, ABD) kullanilarak analiz edildi. Normal dagilima sahip
olmayan verilerde niceliksel verilerin karsilastirilmasinda iki bagiml
grup arasindaki fark icin Wilcoxon isaret testi, niceliksel verilerin
karsilastinlmasinda iki bagimsiz grup arasindaki fark icin Mann Whitney
U testi kullanildi. Numerik degiskenler arasindaki iliskiyi test etmek icin
Spearman korelasyon uygulandi. Anlamllik diizeyi %95 olarak kabul
edildi.

3.BULGULAR

Calismaya dahil edilen hastalar 19-51 yas araliginda olup yas ortalamasi
32.22’dir. Hastalarin  %52.6’s1 kadin, %47.4’U erkek ve taskin
restorasyonlu dislerin %50.9’unun molar dis ve %49.1’inin premolar
dislerden olusmaktadir. incelenen taskin restorasyonlarin %54.38’i iist
cenede, %45.62’si alt cenede yer almaktadir. Taskin restorasyonlarin
59’u (%51.75) mezio-okluzal (MO), 33’ (%28.95) disto-okliizal (DO) ve
14’si (%19.30) mezial-okliizal-distal (MOD) kavitelere sahiptir. Yapilan
restorasyonlar incelendiginde 78’i kompozit ve 36’st amalgam
restorasyondur. Ayrica bu calismada taskin restorasyonlarin gorilme
stklig1 %6.08’dir.

Hastalarin cinsiyetlerine ve dislerin molar ya da premolar dis olmasina
gore taskin restorasyonlu disler ve saglikli disler arasinda alveol kemik
kayb1 agisindan istatistiksel olarak anlamli bir fark bulunmamaktadir
(p>0.05).
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Taskin restorasyona sahip dislerin mezial ve distal bolgelerinde yapilan
alveol kemik yikimi 6lclim degerleri, karsi tarafta yer alan saglikli
dislerinin dl¢iim degerlerine gore daha yliksektir (p<0.05).

Tablo 1. Taskin restorasyonlu ve restorasyonsuz dislerin etrafindaki
alveol kemik tepesi ve mine-sement sinirn arasindaki mesafe
(milimetre)

Mezial 2.33£1.20 1.9 1.57+0.58 1.45 0.000*
Distal 1.74£0.93 1.54 1.43+0.60 1.21 0.000*
Bukkal 1.22+0.43 1.06 1.17£0.35 1.02 0.459
Palatinal/lingual 1.15+0.39 1.02 1.1£0.32 1.02 0.176

TRD: taskin restorasyonlu dis, RD: restorasyonsuz dis SS: standart sapma

Hastalarin yaslan ile taskin restorasyonlu dislerin mezialindeki alveol
kemik kayiplari arasinda anlamli orta derecede pozitif bir korelasyon
(r:0.512; p<0.01) bulunmakta olup yas ve bukkal alveol kemik kayiplar
arasinda zayif derecede pozitif bir korelasyon bulundu (r:0.298;
p<0.05). Hastalarin yaslan ve restorasyonsuz dislerin distal alveol kemik
kayib1 arasinda zayif derecede (r:0.285; p<0.01), yas ve palatinal
bolgedeki alveol kemik kayib1 arasinda cok zayif pozitif bir korelasyon
bulundu (r:0.210; p<0.05).

Tablo 2. Alveol kemik kaybi ve hasta yasi arasindaki iliski

Mezial 0.512** 0.142
Distal 0.106 0.285**
Bukkal 0.298* 0.175
Palatinal/lingual 0.167 0.210*

TRD: taskin restorasyonlu dis, RD: restorasyonsuz dis, SS:standart sapma (*p<0.05,**p<0.01)
4. TARTISMA

Restoratif dis hekimliginin hedeflerinden biri, taskinlik olmadan
optimal marjinal adaptasyon ile birlikte siki bir proksimal temas
yeniden kurmaktir. Dental restorasyon, ilgili disin seklini, islevini ve
estetigini geri kazandirirken, tekrarlayan cliriik ve periodontal
hastaliklarin olusumunu onlemelidir. Son yillarda, direkt posterior
kompozit restorasyonlar hastalar arasinda giderek popiilerlesmistir ['*
2], Amalgamin toksik olduguna dair 6nemli bir bilimsel kant
olmamasina ragmen, hastalarin amalgam kabulii gézle goriiliir sekilde
azalmistir [2 2],

Restorasyonlarin yapiminda kullanilan materyaller kadar dislerin
morfolojik ozellikleri de taskin restorasyon olusumuna neden olabilir.
Hem maksiller premolar hem de maksiller birinci molar dislerde mezial
konkavitenin mevcut oldugu klinik olarak iyi bilinmektedir [%].
Calismamizda taskin restorasyonlu dislerde en fazla alveolar kemik
kayb1 dislerin mezialinde tespit edilmistir. Bu durum dislerin mezialinde
yer alan konkaviteler nedeniyle matriks sistemlerinin adaptasyonunun
tam saglanamamasi ile ilgili olabilir. Bircok calisma [*?7], distal
yuzeylerde mesial yiizeylerden daha fazla sayida taskin restorasyon
oldugunu gostermesine ragmen calisma sonuclarimiz bu durumun tam
tersini gostermektedir. Sonuclardaki bu farklilk calismamizin kesitsel
bir calisma olmasiyla ilgili olabilir.

Calismamizda maksillada daha fazla taskin restorasyonlu dis tespit
edilmistir. Bu durum Ust disleri restore ederken matris bandinin
marjinal uyumunu goérmek ve kontrol etmenin daha zor olmasiyla ilgili
olabilir. Millar ve arkadaslar, 111 hastamin bitewing radyograflarim
restrospektif olarak inceledikleri calismada en fazla taskin
restorasyonun maksillar molar dislerde oldugunu ve taskinligin
artmastyla alveol kemik kaybimin arttigim bildirmistir ['7]. Her iki
calismada da klinik muayene bilgilerinin olmamasi calismalan
kisitlamaktadir.

Bu calismada her taskin restorasyonun alveol kemik kaybiyla
sonuclanmadigi gozlenmistir. Bu durum, restorasyonlarin ne zaman
yapildiginin bilinmemesi ve alveol kemik kaybina duyarlilik gibi hasta

faktdrleriyle ilgili olabilir. Hastanin agiz hijyen diizeyi, restorasyonun
tipi ve taskin restorasyonun cep derinligi ve periodontal hastalik gibi
bircok faktor alveol kemik kaybim etkileyebilir. Ayni zamanda
diyabet gibi sistemik enflamasyona sebep olan hastaliklarda alveolar
kemik kaybin1 arttiran ek bir faktor olarak karsimiza cikabilir.
Diyabetin hiper-enflamatuar mediatorlerin uretimini arttirmasi
sebebiyle alveolar kemik kaybini arttirdigi distintilmektedir [%8].

Simf Il restorasyonlarin degistirilmesinin en yaygin nedeni ikincil
curiklerdir [?°]. Bu defektler esas olarak interproksimal restorasyon
marjinlerinin diseti yonlerinin degerlendirilmesi en zor olan yerlerde
bulunur [*]. Posterior dislerin anatomik temas alanlari, ciriik
lezyonlarinin ~ ve  taskin  restorasyonlarin  klinik  teshisini
zorlastirmaktadir. Taskin restorasyonlarin teshis etmenin en
glivenilir yolu, hem klinik hem de radyografik degerlendirmelerin bir
kombinasyonunu kullanmaktir [3']. Geleneksel radyografi, tic boyutlu
(3B) yapilann iki boyutlu (2B) goriintisiini saglar. Bunun sonucu
olarak anatomik yapilarda stiperpozisyon meydana gelir, bu da baz
teshis verilerinin kaybolmasina neden olur. Aynica, goruntu
bozulmasi ve anatomik yapilarin bulaniklasmasi nedeniyle ince kemik
yapilarinin degerlendirilmesi icin geleneksel radyografiler yeterli
degildir [*» ¥]. Konik 1s1nli bilgisayarli tomografi ise {ic, boyutlu
goruntuleme yontemi olup, alveoler kemik seviyesinin dogru olarak
olclmesinde ustun bir tekniktir [**]. Dislerin bukkal ve lingual
bolgelerinde meydana gelen defektler intraoral radyografiyle teshis
edilemediginden, KIBT Ustiin bir teknik olarak bildirilmistir [3* 3].
Ayrica bilgisayarli tomografiye gore daha disiik doz radyasyon
icermesi, dusiik voksel boyutu, daha ucuz ve ulasilabilir olmasi
sebebiyle son yillarda siklikla tercih edilmektedir [**3]. Bu nedenle
calismamizda KIBT ile elde edilen goriintiiler lzerinde olcliimler
yapilmistir.

Yakin zamanda Tar¢in ve arkadaslar alveoler kemik kayb1 ve taskin
restorasyonlarin iliskisini konik 1sinli bilgisayarli tomografiyle
retrospektif olarak incelemistir [}]. Her iki calismamn
metodolojilerinin  benzer olmasina ragmen, Tarcin ve ark.
calismasinda CBCT’den yeniden bicimlendirilmis panoramik
goriintiilerden  retrospektif olarak taskin  restorasyonlarin
saptanmasi, taskinlik boyutunun olciilmesi ve alveolar kemik kayb1
icin kullanilmas1 ¢alismay1 Ustiin ve benzersiz kilmaktadir. Targin ve
ark. calismasi, hem taskin kenarli hem de kenarsiz aproksimal
restorasyonlarin alveoler kemik kaybina neden oldugunu ve kemik
kayb1 miktarinin taskin boyut ile korele olmadigin1 gostermistir.

Klinik olarak, proksimal yizeylerin servikal bolgesindeki marjinal
adaptasyonu degerlendirmek zordur. Herhangi bir restoratif
materyalin arzu edilen ozelliklerinden biri, ikincil curiklerin,
marjinal defektlerin, restorasyon konturunun, komsu dislerle
temasin, taskinliklarin ve ara yiizey bosluklarinin tespitini saglamak
icin radyoopak olmasi gerektigidir [** *]. Bu nedenle taskin
restorasyonlarin erken donemde tespit edilebilmesi icin, derin diseti
uzantisi iceren bilylik restorasyonlar icin islem sonrasi radyografik
degerlendirme yararli olabilir.

Alveoler kemik yiiksekligi, lokal ve sistemik faktorler tarafindan
duzenlenen kemik olusumu ve yikimi arasindaki denge ile belirlenir
[*°]. Rezorpsiyon iz formasyonu gectiginde kemik yiiksekligi azalir.
Alveolar kemikte meydana gelen yikimin tedavisi oldukca uzun ve her
zaman mimkiin degildir. Bu nedenle taskin restorasyonlarin
onlenmesi icin tedavi adimlari tam olarak takip edilmeli, dental
matris sistemleri ve kamalarin etkin kullammina dikkat edilmelidir.
Sonug olarak, periodontal hastalik riskini en aza indirmek icin taskin
restorasyonlarin onlenmesi, tammlanmasi ve hizli bir sekilde
cikarilmasi veya diizeltilmesine daha fazla 6nem verilmelidir.

Hekim bilincinin artmasi ve kullanilan materyallerin gelismesi ile
taskin restorasyonlarin sikligi azalmakta ancak klinisyenlerin tiim
cabalarina ragmen tamamen Onlenememektedir.  Anatomik
farkliliklara sahip dislerde, 6zellikle hekimin zamaninin kisitli oldugu
ve uygun materyale erisimin kisitli oldugu ve hasta yikiiniin fazla
oldugu bolgelerde halen vyiiksek oranda taskin restorasyonlar
yapilabilmektedir. Kompozit restorasyonlarin daha fazla sayida
yapildigi, teknige daha duyarli oldugu ve taskinliklarin tespit
edilmesinin daha zor oldugu gercegi g6z oniine alindiginda, taskin
restorasyon marjinlerinin onlenmesi, olustuysa da en kisa siirede
duzeltilmesi son derece onemlidir.
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Bu calismanin sinirlamalari; restorasyonlarin ne zaman yapildiginin,
hastalarin oral hijyen seviyelerinin, periodontal durumlarinin,
restorasyon oncesi alveol kemik seviyelerinin bilinmemesi ve klinik
degerlendirmelerin yapilmamasidir. Ayrica, belirli bir hastane
popiilasyonunun  orneklemesi, calisma  bulgularimin  temsil
edilebilirligini sinirlayabilir. Ek olarak radyolojik degerlendirmelerin
tek bir gozlemci tarafindan yapilmasi da  sonuclarn
tekrarlanabilirligini etkilemis olabilir. Ileri calismalarda kalibre
edilmis birden fazla gézlemcinin yaptig1 radyolojik degerlendirmeler
esas alinabilir.

SONUC

Calismamizin bulgularina gore; taskin restorasyona sahip dislerin
mezial ve distal bolgelerinde alveol kemik yikim miktari, karsi tarafta
yer alan saglikli dislerin alveol kemik yikimina gore daha yuksek
bulundu.

Asin dis sert doku kayb1 olan restorasyonlarin tedavisi zordur.
Gunumizde matriks sistemlerinde ve restoratif materyallerde
meydana gelen gelismelere ragmen klinisyenler, taskin
restorasyonlarin teshisinde dikkatli olmali ve restoratif tekniklerde,
matriks ve kama kullaniminda daha dikkatli ve 6zenli davranmalidir.
Gelecekte, klinisyenler bilgi, egitim ve teknolojinin ilerlemesiyle
taskin marjinlerle daha iyi basa cikabileceklerdir.
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ABSTRACT

Background: The purpose of the study was to examine the subcutaneous
connective tissue reaction to three self-adhesive resin cements.

Methods: Sixty-three polyethylene tubes were filled with three different
self-adhesive resin cements (Group Z [Zirconite], Group P [Panavia SA], and
Group H [High Q Bond]). Twenty-one polyethylene tubes remained empty
and were used as controls (Group C). All tubes were implanted into the
subcutaneous tissue of the 21 rats. Specimens from each cement type were
obtained at 7, 30, and 90 days. Quantitative assessments of inflammatory
cells were performed in 5 different areas of each specimen.

Results: All animals survive during the follow-up periods except two rats.
The mean values of inflammatory cells at 90 days were 14 (+1.8), 15.1 (£3.5),
96 (£12.1), 16 (x2.1) in Groups C, H, P, and Z, respectively. The thicknesses
of the fibrous capsule decreased significantly with time in all groups except
Group P.

Conclusion: Biocompatibility of self-adhesive resin cements was material-
dependent. High Q Bond and Zirconite exhibited satisfactory
biocompatibility; however, Panavia demonstrated a moderate inflammatory
response at 90 days.

Keywords: biocompatible materials; inflammation; resin cements.

0z
Amag: Bu calismanin amaa l¢ farkl self adeziv rezin simana karsi gelisen
subkutanoz doku reaksiyonunu incelemektir.

Gereg ve Yontemler: 63 adet polietilen tiip igine Ug farkli self adeziv rezin
siman yerlestirildi. ((Grup Z [Zirconite], Grup P [Panavia SA], and Grup H
[High Q Bond]). 21 polietilen tup bos birakild1 ve kontrol grubu olarak
kullanmildi (Grup C). Bitiin tiipler 21 adet farenin subkutanéz dokusuna
yerlestirildi. Her siman tipinden subkutan olarak yerlestirilmis siman
ornekleri, 7, 30, 90. giinlerde cikartildi. inflamatuar hiicrelerinin sayisal
degerlendirmesi her 6rnegin 5 farkli alanindan yapildi.

Bulgular: 2 fare disinda tiim hayvanlar takip periyodlar boyunca canli kaldi.
90. giinde Grup C, H, P ve Z de enflamatuar hiicrelerin ortalama degerleri
sirasiyla 14 (x1.8), 15.1 (£3.5), 96 (+12.1), 16 (+2.1) seklindedir. Panavya
disinda tiim gruplarda fibréz kapsil kalinlig1 zaman iginde anlamli derecede
azalmstir.

Sonug: Self adesiv rezin simanlarin biyouyumlulugu materyale bagl olarak
farklilik gostermektedir. 90. Giinde High Q Bond ve Zirconite yeterli
biyouyumluluk degeri gosterirken Panavya siman da orta derecede
inflamatuar cevap gozlemlenmistir.

Anahtar Kelimeler: Biyouyumlu materyaller; enflamasyon; rezin simanlar

Introduction

Recently, self-adhesive resin cements have been used for several types
of indirect restorations making them popular among clinicians. They
were developed to combine the advantages and obviate the limitations
of traditional and resin-based cements. Furthermore, these cements
can bond to an untreated tooth surface, thus cementation can be
achieved in a single step." They provide higher strength, lower
solubility, and ease of use compared to the other cement types.?

Biocompatibility is the efficiency of the materials to perform with a
good host response when a specific implantation was achieved.? Thus,
in the development of any dental biomaterial, biocompatibility must be
required in addition to strength, esthetics, and clinical manipulation.
The substances release from the material before and/or after setting
can cause adverse reactions on a clinical or subclinical level that may
be toxic or allergenic. In the development of any dental biomaterial,
biocompatibility must be considered in addition to strength, esthetics,
and clinical manipulation.*> Some of the in vitro studies reported that
self-adhesive resin cements presented satisfactory outcomes when
compared to the multi-step resin cements. However, only a limited
number of studies researching the biological effects of these cements
are available in the literature.>® Zirconite cement was developed for
the cementation of zirconia restoration as we know that the
cementation of zirconite restoration are still a problem because of their
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crystalline structure and there was no study about the biological
property of this cement. Self adhesive cements are composed of
monomer, filler, and initiator. Most of them are dual cure which
overcomes the difficulty of light facilitated polymerization of the
material in most clinical situations.” When the polymerization
completed sufficiently, the clinical performance and physical
properties of the composite materials were maximizing so adequate
polymerization is needed.?®® Insufficient polymerization may lead to a
low degree of conversion and unreacted monomers being released from
dental resin. This can cause adverse biological reactions with
surrounding tissues.” Those cements contain acidic monomers thus
when compared to resin cements, they have a more complex
polymerization process. In previous studies, it was reported that the
released monomers such as triethylene glycol dimethacrylate
(TEGDMA) and urethane dimethacrylate (UDMA), induced
cytotoxicity.®'® Resin-based dental cements are commonly used in
implant-related prosthetic restorations but residual cement has been
found to play a vital role in the development of peri-implantitis.™ It
was reported that one of the unfailing methods of evaluating
biocompatibility is the subcutaneous connective tissue implantation
test in animals " as inflammatory reactions are characteristic
features of all connective tissues. '

Although there are a few studies that evaluated the cytotoxicity of
self-adhesive cements in the literature &', there is no study providing
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any information about the biological reactions of these cements when
implanted in subcutaneous rat tissues. Therefore, the purpose of this
study was to examine and compare the histopathological reactions of
three different self-adhesive resin cements. The null hypothesis was
that self-adhesive dental cements could not present good
biocompatibility.

Materials and Methods

This study was approved by the Research Ethics Committee of Gazi
University (Protocol number: G.U. ET-14.082). Three different self-
adhesive dual-cure resin cements were tested in this study (Table 1).
Twenty-one sterilized clear polyethylene tubes (2mm in diameter and
10 mm in length) were used for each cement group. Polyethylene
tubes were filled with three different self-adhesive resin cements
(Group Z [Zirconite], Group P [Panavia SA], and Group H [High Q
Bond]) with automix syringes and mixing tips and polymerized (light
cure device, Osaka, China) by strictly adhering to the manufacturers’
instructions. Twenty-one polyethylene tubes remained empty and
were used as controls (Group C).

Table 1. Cements used in the study.

GroupZ Self-adhesive Tfng“T":' 250 % A BJM LAB, Yehuda,
(Zirconite) (dual cure) l-JDMA : ° Israel
BISGMA,
Group P Self-adhesive MDP, 150 % Al Kuraray, Osaka,
(Panavia SA) (dual cure) TEGDMA, ° Japan
HEMA
o UDMA,
Group H Self-adhesive y o BJM LAB, Yehuda,
(High Q Bond SE) (dual cure) T“E_"?AEE)'\T’I:‘ 2a0he Israel

Specimens from 7 animals for each cement type were obtained 7, 30,
and 90 days after the surgical procedure. At the end of each
experimental period the animals were euthanized under overdose
anesthetic medication, shaved, and the tissues containing the tubes
were retrieved and fixed in a 10% formalin solution (Merck, Darmstadt,
Germany) for 24-72 hours. After all specimens were placed in the
paraffin blocks, they were sectioned in 5um thicknesses. They were
stained with hematoxylin and eosin then evaluated under a light
microscope (Leica DM4000-B, Leica microsystems, Wetzlar, Germany).
Quantitative data of inflammatory cells (lymphocytes, plasma cells,
macrophages, neutrophil leukocytes and giant cells) was performed by
Leica DC-500 camera (Leica microsystems, Wetzlar, Germany) in 5
different areas of each specimen at x400 magnification and image
analyzer software system (Leica QWin Plus, Leica Corp, Wetzlar,
Germany) was used. The mean values of the inflammatory cells were
determined and the inflammatory reactions were classified by using
the following criteria: '»'8

0 (no reaction) = None or presence of fewer than 5 cells,
1 (mild reaction) = < 25 cells,

2 (moderate reaction) = 25-125 cells,

3 (severe reaction) = > 125 cells.

Fibrous capsule thicknesses from 10 different areas of each specimen
at x200 magnification was also measured with a camera (Leica DC-
500, Wetzlar, Germany). For statistical analysis, Kruskal-Wallis and
Wilcoxon signed rank tests were used. Statistical significance was set
at P < 0.05.

Results

All animals survived during the follow-up periods of 7 and 30 days but
2 rats died before the specimen collection on day 90. No post-
operative complications were observed and no infection was seen at
the surgical sites. Table 2 shows the mean and the standard deviation
values regarding inflammatory cells. The statistical comparisons of the
inflammation scores among the experimental groups are given in
Table 3. The fibrous capsule thickness values of the materials in each
time period are shown in Table 4. A clear fibrous capsule was seen in
all groups after day 7. At 90 day period, the thicknesses of the fibrous

capsule significantly decreased in all groups except Group P.

Table 2. The mean values (+SD) of inflammatory cells on days 7, 30,
and 90.

Group C 164.4 (#5.2) Aa 118 (+11.9) Ab 14 (#1.8) A c
Group H 170.4 (+6.7) B a 75.8 (+4.5) B b 15.1 (#3.5)Ac
Group P 172.7 (+4.3) B a 124.3 (£10.7) A b 96 (£12.1) B ¢
Group Z 165.3 (£5.6) A a 116.8 (£6.3) A b 16 (£2.1) A c

SD: Standard deviation

Same uppercase letters vertically indicate that mean values were not significantly different among the resin
cement groups in the same time period (P >0.05).

Same lowercase letters horizontally indicate that mean values were not significantly different among the time
period days in the same resin cement group (P >0.05).

Table 3. Statistical comparisons of tissue reaction among the
materials in each time period.

3.00

Group C 7 3.00 A 3.00 16.50

Group H 7 3.00 A 3.00 3.00 16.50
Day 7

Group P 7 3.00 A 3.00 3.00 16.50

Group Z 7 3.00A 3.00 3.00 16.50

Group C 7 2.00B 2.00 2.00 15.00

Group H 7 2.00 B 2.00 2.00 15.00
Day 30

Group P 7 2.00C 2.00 3.00 21.00

Group Z 7 2.00 B 2.00 2.00 15.00

Group C 5 1.00 D 1.00 1.00 9.50

Group H 5 1.00 D 1.00 1.00 9.50
Day 90

Group P 5 2.00E 2.00 2.00 21.50

Group Z 5 1.00 D 1.00 1.00 9.50

Same uppercase letters vertically indicate that median values were not significantly different among the resin
cement groups in the same time period (P >0.05).

Table 4. Statistical comparisons of fibrous capsule thickness values

(Hm).
Group C 141.42 (£29.9) Aa 109.69 (+7.9) Aa 79.66 (£3.4) Ab
Group H 184.99 (+26.8) BDa 102.81 (+18.5) AD b 50.29 (+8.5) Bc
Group P 171.79 (+41.6) BCa 231.57 (+27.7) Ba 145.91(x92.5) Ca
Group Z 212.82(+26.3) Da 217.71 (¥41.7) Ca 72.66 (+13.9) AD b

SD: Standard deviation

Same uppercase letters vertically indicate that mean values were not significantly different among the resin
cement groups in the same time period (P >0.05).

Same lowercase letters horizontally indicate that mean values were not significantly different among the time
period days in the same resin cement group (P >0.05).

Day 7

On day 7, all test and control groups showed severe inflammatory
reactions. Lymphocyte-rich inflammatory cell infiltration was seen
around the tubes and at their open-ends for all test and control groups
(Figure1). Plasma cells and macrophages were mixed. Necrosis and
foreign-body giant cells were not observed. The number of
inflammatory cells was significantly higher in the Group P than the
other groups. Fibrous capsule thicknesses were significantly thicker in
all test groups than the control groups.
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Figure 1. Inflammatory cell infiltration at the tube circumference and
the end of tube on day 7 A) Control B) High Q Bond C) Panavia SA D)
Zirconite

Day 30

According to the histolojic evaluation, the amount of inflammation
decreased in number from day 7 to day 30, and a moderate
inflammatory reaction was seen in all test and control groups (Figure
2). Necrosis and foreign-body giant cells were not observed. It was seen
that the decrease was more evident in Group H. The thickness of the
fibrous capsule reduced on day 30 in all groups. The mean thickness
values of fibrous capsule were 109.69 pm, 102.81 ym, 231.57 pm, and
217.71 ym in Groups C, H, P and Z, respectively.

Figure 2. A) Inflammatory cells around the tube and connective tissue
proliferation into the tube on day 30 in Control group.

B) Fibrous capsule-like connective tissue formation around the tube
and at the end of tube on day 30 in High Q Bond group.

C) Inflammation of the end of tube and around the tube on day 30 in
Panavia SA group.

D) Fibrous capsule-like connective tissue formation around the tube
and at the end of tube on the day 30 in Zirconite group.

Day 90

On day 90, it was seen that in all groups the number of inflammatory
cells were significantly decreased. Mild inflammatory reactions were
noted in Groups Z and H. Although inflammatory cells decreased from
day 30 to day 90, a moderate reaction was recorded in Group P.

Necrosis and foreign-body giant cells were not observed. Cell-poor
fibrous band formation was seen around the tubes and their open-
ends in Groups Z and H. Group P showed fibrous band formation and
scant inflamation around the tubes’ open ends where the particles
embed the capsule into the surrounding connective tissue (Figure
3). The fibrous capsule thicknesses significantly decreased in all
groups except Group P.

Figure 3. A) Cell-poor fibrous band formation in and around the end
of tube on day 90 in Control group.

b) Fibrous band formation around the tube on day 90 in High Q Bond
group.

c) Formation of a fibrous band around the tube at the end of tube
on day 90 in Panavia SA group and scant inflammation around the
particles embedded in the connective tissue at the end of tube.

d) Mild inflammation and fibrous band formation at the end of tube
and around the tube on day 90 in Zirconite group.

(Arrows are showing inflammatory cell infiltration areas and F:
fibrous capsule-like tissue formation, h.e. x100).

Discussion

Self-adhesive cements offer a promising new approach to indirect
restorative procedures and implant-related prosthetic restorations.
Self-adhesive cements tested in the present study are commonly
used cements in prosthetic restorations. Zirconite cement was
manufactured for the cementation of zirconia restorations and
Paniavia cement was also recommended for the zirconia
restorations. Because of the glass free structure zirconia is an un-
etchable material thus it has limited adhesive luting potential. It
has been reported that the residual cement has a significant effect
in the development of peri-implantitis but very little information
regarding the biological response of these cements exists in the
literature.®’

Cell culture and subcutaneous implantation tests were the
recommended tests to evaluate the biocompatibility of dental
materials.”>"® Cell culture and genotoxicity tests provide
information about the in vitro cytotoxicity of the materials.®"
Subcutaneous surgical placement of a testing material with
polyethylene tube has been recommended for testing the
biocompatibility and tissue reaction in vivo. Not only the ideal
properties (chemical, physical, or mechanical) but also the
biological response is important so the material should not start an
inflammatory or foreign body reaction, and it should be non-
carcinogenic.'>'? In the present study, the null hypothesis that self-
adhesive resin cements could not present good biocompatibility was
partially accepted Panavia SA showed a moderate tissue reaction at
the 90-day time period. However High Q Bond and Zirconite cements
exhibited good biocompatibility.

Correlative studies between cell culture and in vivo testing are
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available in the literature, and generally they reported a poor
correlation between the two methods.?®?' Self-adhesive resin
cements are dual-cured materials and several factors can affect their
biocompatibility. Some in vitro studies indicated that these cements
had cytotoxic effects in cell culture. This is mainly caused by
insufficiently polymerized cement that releases unconverted
monomers.? Dalpino et al., 2 reported that the exposure of
odontoblastic cells to different self-adhesive cements induced injury
to odontoblastic cells. A significant reduction in the percentage of
viable cells was also reported. Moreover, they mentioned that the
results of their study might be due to the composition of materials
used and the release of cytotoxic substances from the materials. They
noted that the choice of polymerization protocols in most of the
cements they tested affected the cytotoxicity. A study by De Souza
et al.,” reported that ensuring a high degree of conversion was crucial
to obtain the best chemical, physical, and biocompatibility properties
of resin cements. Sun et al., » evaluated the cytotoxicity of self-
adhesive cements with or without light irradiation on human
periodontal ligament fibroblasts. They found that the extract solution
of these cements used in their study was cytotoxic to the human
periodontal ligament fibroblasts, which could inhibit cell growth and
induce cell apoptosis/necrosis. It was reported in some previous
studies that resin cements significantly reduced the cell viability and
the composition of the material might have caused different cytotoxic
effects.?®?

Guttuso 2 and Olsson et al.' suggested small experimental animals
for subcutaneous connective tissue tests to examine the local effects
of materials. To our knowledge, there is no information in the
literature regarding the in vivo biocompatibility of the self-adhesive
resin cements especially the cements tested in the current study and
there are a few studies about the biocompatibility of conventional
resin cements, in vivo.?"® A study by Shimada et al.?” evaluated the
pulpal responses of the light and self cured resin cements on monkeys’
teeth. Authors reported that all self and light cured resin cements had
an acceptable biological response. Another study by Bezzon et al.?®
evaluated the tissue response of resin luting materials (Rely X Unicem
and Multilink) on dogs’ teeth and the authors noted that these
materials caused no adverse tissue reactions. The materials and test
methods used in these studies are different from the present study,
so no direct comparison to the present study can be made. In our
study, severe inflammatory reactions were seen in all test and control
groups at 7 days. Trauma produced during the implantation of the
material could be the reason of this.?® Three different self-adhesive
dual-cure cements (Zirconite, Panavia SA and High Q Bond SE) were
tested. Although a severe inflammatory reaction was seen in all
materials at 7 days, the lowest number of inflammatory cells was
found at the Zirconite cement. The severity of inflammatory
responses and fibrous capsule thickness both decreased in all groups
over time. The number of inflammatory cells decreased at the 30-day
time period and a moderate reaction was experienced. When
compared to the Zirconite (116.8) and High Q Bond cements (75.8),
Panavia SA cement (124.3) exhibited a statistically higher number of
inflammatory cells at day 30. The Zirconite and High Q Bond cement
showed better tissue response than the Panavia SA cement on day 90.
This was indicated by a moderate reaction while the Zirconite and
High Q Bond showed a mild reaction. The difference in inflammatory
response among these cements could be explained as the chemical
composition and quantity of chemotoxic leachables were different in
these cements. Migration of high levels of leachables, specifically
uncured monomers and additives from the Panavia cement could have
resulted in its high inflammation score. In the current study, the
amount of the monomer in self adhesive cements was unknown. Kong
et al.”2 examined the cytotoxicity of three resin-based cements and
found that all cements induced slight cytotoxicity. In addition,
cytotoxic effects of TEGDMA, UDMA and HEMA were also reported in
the other studies.??3%3:32 Although these studies are not similar to the
present study, some of these monomers were found in the self-
adhesive cements tested in our study. Our study has a limitation that
2 of the animals died on day 90 thus the evaluated specimens on 90
days were fewer than the 7 and 30 day periods. Further in vivo and in
vitro studies are needed to evaluate the leachable components and
determine the responsible component for the adverse tissue
reactions.

Conclusions

Within the limitations of this study, the following conclusions were
drawn;

a) Zirconite and High Q Bond self-adhesive cements showed mild
inflammatory reaction and good biocompatibility,

b) The fibrous capsule thicknesses became thinner over time in all
tested groups,

c) Although the number of inflammatory cells decreased over time,
moderate inflammatory reaction was seen with the Panavia SA
cement on day 90.
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0z
Amag: Bu calismamin amaci, retrospektif olarak incelenen panoramik

radyografilerde goriilen dental anomalilerin tim tip ve alt tiplerinin
prevalansini degerlendirmekti.

Gere¢ ve Yontemler: 2019 yiinin son 6 ayinda, bir fakiilte hastanesine
basvuran ve panoramik rontgeni cekilen 14 - 70 yas araligindaki 1266
hastanin radyografisi incelendi. Durum, biyiikliik, say1, bicim ve doku olarak
5 tip, toplamda 21 alt tip (Transpozisyon, Ektopi, Enversiyon, Median
diastema, Mikrodonti, Makrodonti, Hipodonti, Oligodonti, Anadonti,
Supernumerer, Meziodens, Talon tiberkili (dens evaginatus),
Taurodontizm, Dilaserasyon, Geminasyon, Fiizyon, Concrescence, Dens in
dente (dens invaginatus), Amelogenezis imperfekta, Dentinogenezis
imperfekta, Dentin displazisi) gelisimsel dis anomalisi arastinldi. Yas
ortalamalan icin bagimsiz orneklem t-testi, anomalilerin dagilimlarim
degerlendirmek icin ki-kare ve Fisher’s Exact testi kullamldi.

Bulgular: Yas ortalamasi 36.9 olan hastalarin %27.8’inde dental anomali
goriildii. Kadinlarda anomali goriilme prevalanst (%30.3) erkeklere gore
(%23.8) anlamli olarak daha yiiksekti. Anomaliye sahip kadinlarda ise bicim
anomalisi (%68.6) ve alt tipi olarak talon tiiberkuld (%40.3) prevalansi anlamli
olarak yiiksekti. Diger anomali alt tipleri ve cinsiyetler arasinda istatistiksel
olarak anlamli bir fark yoktu. En sik, sirasiyla talon tiberkiilii (%36.1),
dilaserasyon (%15.3), median diastema (%12.8), tek dis eksikligi (%11.9) ve
dens in dente (%11.6) alt tiplerine rastlamldi.

Sonug: Her dort hastadan birinde dental anomaliye rastlama ihtimali
oldugunu gdsteren calismanmin sonucu, basvuran her hastadan panoramik
radyografi alinmasimin ve detayli bir incelemenin 6nemini bir kez daha ortaya
koymustur.

Anahtar kelimeler: Dental anomali; Panoramik radyografi; Prevalans.

ABSTRACT

Background: The aim of the study is to retrospectively examine panoramic
radiographs and to determine the prevalence of all types and subtypes of
encountered dental anomalies.

Methods: In the last 6 months of 2019, the radiographs of 1266 patients aged
between 14 and 70 who applied to a faculty hospital and had panoramic x-
rays were analyzed. 5 types as condition, size, number, shape and structure,
21 subtypes in total developmental tooth anomalies such as (Transposition,
Ectopy, Inversion, Median diastema, Microdontia, Macrodontia, Hypodontia,
Oligodontia, Anadontia, Supernumerary, Meziodens, Talon tubercle (dens
evaginatus), Taurodontism, Dilaseration, Gemination, Fusion,
Concrescence, Dens in dente (dens invaginatus), Amelogenesis imperfecta,
Dentinogenesis imperfecta, Dentin dysplasia) were investigated.
Independent sample t-test was used for the mean age, chi-square and
Fisher's Exact test were used to evaluate the distribution of anomalies.

Results: Dental anomaly was observed in 27.8% of the patients with a mean
age of 36.9 years. The prevalence of anomaly in women (30.3%) was
significantly higher than in men (23.8%). The prevalence of shape anomaly
(68.6%) and talon tubercle (40.3%) as a subtype is significantly higher in
women. There was no statistically significant difference between other
anomaly subtypes and genders. The most common anomalys are talon
tubercle (36.1%), dilaceration (15.3%), median diastema (12.8%), single
tooth missing (11.9%), and dens in dente (11.6%) lower types were found.

Conclusion: As a result of the study, it was seen that there is a possibility
of encountering a dental anomaly in one out of every four patients. The
importance of taking panoramic radiographs from each patient and
examining them in detail has been seen once again.

Keywords: Dental anomaly; Panoramic radiography; Prevalence.

Giris

Dislerin say1, siirme, morfoloji ve boyutlarinda meydana gelen anormal
degisimler dental anomali olarak ifade edilir. Sayi, morfoloji ve boyut
anomalileri genel olarak dislerin gelisim safhalarinda meydana geldigi
icin gelisimsel anomaliler; siit disi erken kaybina bagli olusabilen siirme
anomalileri ise edinilmis anomaliler olarak degerlendirilir.! Gelisimsel
anomaliler kalitim ve mutasyon gibi genetik faktorler veya fiziksel,
kimyasal ve biyolojik etkenleri iceren cevresel faktorlere bagh olarak
gelisebilir. Bu anomalilerden bazilarinin hem genetik hem de cevresel
faktorlerin bir kombinasyonu sonucu olusmasi da s6z konusudur.?

Gelisimsel anomaliler basit ve =zararsiz olabilecegi gibi, baz
sendromlara da eslik edebilir.>* Bu anomaliler siirme zamami, ark
olusumu ve okluzyon ile ilgili bozukluklara ve maksillofasiyal
deformitelere neden olabileceginden erken teshisi onemlidir.> Erken
teshis, en uygun tedaviyi saglamak icin esastir. Clinkii anomaliye sahip
disler cok daha karmasik tedavi planina ve disiplinler arasi bir yaklasima
ihtiyac duyabilir. Erken tani, komplikasyonlar onlemek ve basarili bir
tedavi protokolii icin hayati 6nem tasir.
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Dental anomalilerin durum, buyiikliik, say1, bicim ve doku olarak tip ve
alt tipleri vardir ve genis bir simflandirma semasi gosterir.® Ancak hepsi
sadece klinik bir muayene ile teshis edilemeyebilir. Bu noktada
panoramik radyografiler, klinik muayeneyi tamamladiklar ve girisimsel
bir metot olmadiklan icin siklikla kullanilmaktadir. Dis gelisiminin
degerlendirilmesi ve tedavi planlamasi i¢in kullanilmalarina ek olarak,
agiz icinde tespit edilemeyen dis anomalilerinin taranmasi icin de
faydalidirlar. Bu nedenle dental anomalilerin kesin teshisinde
radyolojik muayene énemlidir.”

Bircok arastirmada®'" gelisimsel dental anomaliler sadece radyografik
olarak degerlendirilmistir. Turkiye’de yapilan arastirmalarda’>'¢ sekil,
boyut ve yapisal dis anomalilerinin yayginligi, farkli etnik gruplar ve
populasyonlar agisindan incelenmistir. Bu calismalara gore, genetik
farkliik ve etnik cesitlilik dental farkliiklarin olusumunda anahtar
faktor olarak rapor edilmistir.’ Bahsi gecen bu calismalar
incelendiginde gelisimsel dis anomalilerinin Cukurova popiilasyonunda
arastinlmadigi goriilmekte ve bu durum ozellikle bolgesel olarak
gerceklestirilen prevalans calismalarini genele yayma acisindan 6nem
arz etmektedir. Boylece tiim bolgelerden edinilen sonuclar ile iilke
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bazinda genel ifadeler kullanilabilir.

Gerceklestirilen calisma, retrospektif bir radyografik arastirmadir. Bu
calismanin amaci, Cukurova popiilasyonunda gelisimsel dis anomalisi
gorilme sikligin1 arastirmaktir. Ayrica anomalilerin alt tiplerini, agiz
icinde goriilduigu bolgeleri ve en sik etkilenen disleri belirlemek yan
amac olarak belirlenmistir.

Gereg¢ ve Yontemler
Calismanin popiilasyonu

Cukurova Universitesi, Dis Hekimligi Fakiiltesi, Agiz, Dis ve Cene
Radyolojisi Klinigine 1 Haziran 2019 - 1 Ocak 2020 tarihleri arasinda
basvuran hastalarin dosya numaralarn fakiilte yonetiminin izni alinarak
temin edildi. Son 6 ay icerisinde, ilk muayene icin panoramik rontgeni
cekilen ve bunlar arasindan rastgele secilen 14 - 70 yaslar arasinda
olan 1266 hastanin radyografisi incelendi. Calismaya, Cukurova
Universitesi Tip Fakiiltesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu’ndan (98. Toplanti, 33. Karar, 10 Nisan 2020) onay alindiktan
sonra baslandi.

Calismadan dislanma kriterleri;

14 yasindan kiciik, 70 yasindan biiyuk olmak,

Hastanin dislerinin yardan fazlasinin eksik ya da herhangi bir kron
- koprii ile kapli olmasi,

Hastanin dislerini kaybetmesine neden olan ve panoramik
radyografide fark edilebilen bir travma veya operasyon gecirmis
olmasi,

Hastanin eksik disinin germ eksikliginden kaynaklandigini tespit
edememek,

Radyografin incelenmesini zorlastiracak bir artefakt bulunmas.

Verilerin toplanmasi

Panoramik radyografide tespit edilebilen dislerin gelisimsel
anomalileri, alt tipleri ve radyolojik bulgular Tablo 1’de verilmistir.
Bu bulgulara gore tespit edilen dis veya dislerin anomali tipi ve alt
tipi, hastanin cinsiyet ve yas bilgileri ile kayit altina ainmistir.

Tablo 1. Dislerin gelisimsel dis anomalileri, alt tipleri ve radyolojik
bulgular

Transpozisyon Komsu iki digin yer degistirmesi
Ektopi Digin gene lizerinde ancak dis kavsinden uzakta
P! olmasi
A Digin normal siirme dogrultusundan tamamen ters
Enversiyon e

Median diastema Ust santral diglerin arasinda gériilen bosluk

Mikrodonti Tim diglerin kiigiik veya bir ya da birkag digin

kiiciik olmasi
q Tim diglerin biyiik veya bir ya da birkag digin
(e biiyiik olmasi
Hipodonti Bir veya birkag disin eksik olmasi
i N Ugtincii molar digleri harig 6 ve daha fazla dis eksik
Oligodonti A
Anadonti Tim diglerin eksik olmasi
Supernumerer Bir veya birkag disin fazla olmasi
Meziodens Ust orta kesiciler arasinda bir ya da iki tane konik

arti dis olmasi

Kesici diglerin singulum bélgesinde insizal ve
lingual yonde uzanan aksesuar tiiberkiil goriintiisii
Koklerin ay cok olmasi
ve pulpa odasinin yiiksekliginin artmasi

Talon tiiberkiilii (dens
evaginatus)

Taurodontizm

Dilaserasyon Dig koklerinde gériilen egimler

Tek ve genig bir pulpa kanalinin bulunmasi (bir dis
germinden iki digin olusumu)

Normal biiyiikliikte iki ayn kronlu tek koklii bir digin
bulunmasi

iki komsu digin kok kisminda sement yiizeyinde
birlesme goriilmesi

Derin bir
kadar ulagabilir)

Geminasyon (ikiz digler)
Flizyon (kaynagma)
Concrescence (birlesme)

Dens in dente (dens
invaginatus)

goriintlisi (pulpay

Pulpa d i ve dig
minesinin diizensiz gériilmesi

Amelogenezis imperfekta

Kole bo i asin ile can
gorintisi, pulpa odasinin ve kanallarin daralmasi

Dentinogenezis imperfekta

Kokler anormal ve cok kisa, pulpa odasi tamamen

Reltinicispiazial silinmis, pulpa taglarinin gériilmesi

istatistiksel analiz

Verilerin istatiksel analizi icin SPSS 25.0 programi (SPSS Inc., Chicago,
IL, USA) kullanmildi. Anlamllik diizeyi p<0.05 olarak belirlendi.
Cinsiyetler aras1 yas ortalamasimi karsilastirmak icin bagimsiz
orneklem t-testi, anomalilerin cinsiyete gore dagilimlarim
degerlendirmek icin ki-kare ve Fisher’s Exact testi kullanild1.

Bulgular

Calismada 778 kadin (%61.5) ve 488 erkek (%38.5) hastanin panoramik
radyografileri incelendi. Calismaya dahil edilen 1266 hastanin yas
ortalamasi 36.9. en kuclk yas 14 ve en buylk ise 70 idi. Cinsiyetler
arasinda yas ortalamasi acisindan anlamli bir fark yoktu (p>0.05).
Kadinlarda anomali goriilme prevalansi (%30.3) erkeklere gore (%23.8)
anlamli olarak daha yiiksekti (p=0.011) (Tablo 2).

Tablo 2. Hastalarin demografik bilgileri ve cinsiyete gore anomali
goriilme dagilimi.

Yasg

36.47 + 15.98 37.62 + 17.60 36.92 + 16.63 0.241%

Anomali 236 (%30,3) 116 (%23,8) 352 (%27,8) 0.011°%

“Degerler ortalama + standart sapma olarak gésterildi. “Bagimsiz 6rneklem t-testi. *Degerler frekans (%)
olarak gésterildi. °Ki-kare testi. *Gruplar arasinda anlamli bir fark oldugunu gésterir (p<0.05).

Anomali tipinin cinsiyete gore dagilimi incelendiginde, tim hastalar
icin kadinlarda bicim anomalisi prevalansi (%20.8), erkeklere (%12.7)
gore anlaml olarak daha yiiksekti (p<0.001). Herhangi bir anomaliye
sahip hastalarda da kadinlarda bicim anomalisi prevalans1 (%68.6),
erkeklere (%53.4) gore anlamli olarak daha yiiksekti (p=0.005) (Tablo
3).

Tablo 3. Anomaliye sahip ve tiim hastalar i¢in anomali tiplerinin
cinsiyete gore dagilimi.

Durum % 13.6 % 21.6 % 16.2 0.056"
Biyiiklik %3 % 1.7 % 2.6 0.723"
Sayl % 14.8 % 21.6 % 17 0.115°
Bicim % 68.6 % 53.4 % 63.6 0.005*
Doku % 1.7 % 0.6 0.108"
T N B
I =T
Durum % 4.1 % 5.1 % 4.5 0.399*
Biyiiklik % 0.9 % 0.4 % 0.7 0.495"
Sayl % 4.5 % 5.1 % 4.7 0.611*
Bicim % 20.8 % 12.7 % 17.7 0.000°*
Doku % 0.4 % 0.2 0.148"

“*Degerler frekans (% ) olarak gbsterildi. °Fisher's Exact Testi. °Ki-kare testi. *Gruplar arasinda anlamli bir fark
oldugunu gosterir (p<0.05).

Bicim anomalilerinden talon tuberkulu alt tipi, tim hastalar arasinda
kadinlarda (%12.2), erkeklere (%6.6) gore anlamli olarak daha yiiksek
oranda gozlendi (p=0.001). Diger anomali alt tipleri ve cinsiyetler
arasinda istatistiksel olarak anlamli bir iliski yoktu. Herhangi bir
anomaliye sahip hastalarda da talon tiiberkiilii, kadinlarda (%40.3)
erkeklere (%27.6) gore anlamli olarak daha yiiksek oranda gozlendi
(p=0.020). Diger anomali alt tipleri ve cinsiyetler arasinda istatistiksel
olarak anlamli bir iliski yoktu (Tablo 4).
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Tablo 4. Anomalilerin alt tiplerine gore anomali goriilen hastalar arasinda siklik, tiim hastalar arasinda prevalans, agiz ici goriildiigii bolge

ve en sik etkilenen disler.

n Sikhk Prevalans Anomalinin goriildiigii agiz ici bolge En sik etkilenen
(352) (n=352) (n=1266) digler
Transpozisyon 5 % 1.4 % 0.4 tist anterior 12-13 (% 40)
22-23 (% 40)
11-12 (% 20)
Ektopi 1 % 0.3 % 0.1 sag iist posterior 18
Enversiyon 6 % 1.7 % 0.5 sag tist post (% 33.3) 18 (% 33.3)
sol iist post (% 33.3) 28 (% 33.3)
sag alt post (% 33.3) 48 (% 33.3)
Median di; 45 %128 %3.6 orta hat
Genel ciice 1 % 0.3 % 0.1 tiim agiz tiim disler
Tek ciice 6 % 1.7 % 0.5 tist ant (% 50) 22 (% 28.6)
sol iist post (% 33.3) 28 (% 28.6)
sag tist post (% 16.7) 11 (% 14.3)
12 (% 14.3)
18 (% 14.3)
Genel dev - -
Tek dev 2 % 0.6 % 0.2 tist anterior 11(% 66.6), 21(% 33.3)
Tek dis 42 % 11.9 % 3.3 iist ant (% 54.2) iist lateral (% 56.9)
eksikligi sag tist pos (% 10.4) iist premolar (% 16.9)
sag alt post (% 10.4) alt premolar (% 12.3)
altant (% 8.3) alt santral (% 6.1)
sol ist pos (% 8.3) alt lateral (% 4.6)
sol alt pos (% 8.3) iist kanin (% 3.8)
Oligodonti 4 % 1.1 % 0.3 tiim agiz tiim disler
Anadonti 1 % 0.3 % 0.1 tiim agiz tiim disler
Siipernumere 11 %3.1 % 0.9 sol alt pos (% 33.3) alt premolar (% 40)
sol {ist pos (% 26.6) 4. molar (% 26.6)
sag iist pos (% 20) iist premolar (% 20)
sag alt pos (% 6.6) iist lateral (% 6.6)
tist ant (% 6.6) alt lateral (% 6.6)
alt ant (% 6.6)
Meziodens 2 % 0.6 % 0.2 orta hat
Talon tiiberkiilii 127 % 36.1 % 10 iist ant (% 93.9) 12 (% 22.3)
altant (% 5.3) 22 (%21.3)
sag alt pos (% 0.8) 11 (% 16.6)
21 (% 15.6)
13 (% 10.1)
23 (%10.1)
Taurodontizim 2 % 0.6 % 0.2 sag alt posterior 45 (% 50)
47 (% 50)
Dilaserasyon 54 %153 % 4.3 sag st post (% 21.9) 15 (15.9)
sag alt post (% 21.9) 44 (10.1)
sol alt pos (% 21.9) 45(8.7)
altant (% 16.4) 43 (8.7)
sol iist post (% 9.6)
ist ant (8.2)
Geminasyon - - - -
Fiizyon - - - - -
Konkrasens - - - - -
Dens in dente 41 % 116 % 3.2 tist anterior 12 (% 45.5)
22 (%36.7)
11 (%8.9)
21 (%8.9)
Amelogenezis Imperfekta 2 % 0.6 %02 tim agiz tim disler

Dentinogenezis Imperfekra - - - - -
Dentin displazi - - - - -

Tartisma

Genetik gecis hikayesi olan dental anomalilerde, bireyin dogdugu bdlgeye gore farkliliklar goriilebilmektedir. Dis hekiminin calistig1 bolgede
hangi anomalilerin oldugunu bilmesi hem hasta profilini tanimaya hem de tedavi planlarini gelistirmesine yardimci olur. Dogu Akdeniz bolgesinde
yer alan ve cevre illerden hasta gelme potansiyeli yiiksek olan Cukurova Universitesi Dis Hekimligi Fakiiltesi hastalari Cukurova popiilasyonu
olarak adlandinlmistir. Bu bdlgede dislerde gelisimsel anomali goriilme sikliginin daha once arastinlmamis olmasi literatiirdeki eksikligi
gidermeyi hedeflemistir.

Gelisimsel dis anomalilerinin 5 tip ve 16 alt tipinin prevalansini degerlendirmek icin Tiirkiye’nin Dogusunda yapilan kesitsel bir panoramik
arastirmasinda anomali prevalanst %39.2 idi.'® Aym1 calismada durum anomalileri (%60.8) ve bicim anomalileri (%27.8) en sik goriilen
anomalilerdi.' Cukurova popiilasyonundaki anomali prevalansi %27.8 bulundu ve anomali tiplerinin arasinda %63.6 ile bicim anomalileri
istatistiksel olarak one cikti. Bahsi gecen iki calismada da doku anomalileri nadir gorildii. En sik goriilen anomali alt tipleri dilaserasyon (%16.3),
hipodonti (%13.8) ve taurodontizm (%11.2) iken,' Cukurova popiilasyonunda talon tiiberkiilii (%36.1) anomaliler icinde en yiiksek orana sahipti.
Dilaserasyon (%15.3) ve hipodonti (%11.9) oranlar1 benzer iken, taurodontizm tim anomaliler icinde sadece %0.6 oraninda gorildi.

Tiirk Anadolu popiilasyonunda dis transpozisyonunu degerlendiren bir calismada prevelans %0.27 olarak bulunmus ve en sik maksiller kanin-
lateral kesici dis transpozisyonu rapor edilmistir.' Bati1 Akdeniz bdlgesinde yapilan bir calismada ise dis transpozisyonu prevalans %0.38 olarak
bulunmus ve en sik goriilen transpozisyon maksiller kanin-lateral kesici olarak belirtilmistir.” Tirkiye’nin 7 farkli sehrinden elde edilen
panoramik radyografilerden, transmigrasyon Gzelliklerini inceleyen bir calismada tiim popiilasyondaki prevalans %0.079 bulunmustur.® Bu
calismalar ile uyumlu olarak, Cukurova popiilasyonda dis transpozisyonu goriilme prevalansi %0.4 olarak tespit edildi ve en sik maksiller kanin-
lateral disler (%80) etkilendi.

Marmara bolgesinde say1 ve buyuklik anomalileri ile ilgili yapilan bir calismada, hipodonti ve hiperdonti prevalansi sirasiyla %7.5 ve %0.9 idi.
Tum popiilasyonda %0.42 oraninda mikrodonti, %0.38 oraninda ise makrodonti tespit edilmistir. Tim hipodonti (%0.38) vakalarinda makrodonti
gorilir iken, hiperdonti vakalarinin sadece %7.7’sinde mikrodonti saptandig1 belirtilmistir." Cukurova popiilasyonunda say1 anomalileri icin
prevalans, hipodonti icin %3.7. hiperdonti icin %1.1 idi. Tum popilasyonda, sadece bir hastada (%0.1) mikrodonti gorulirken, makrodontiye
rastlanmadi. Ancak tek dis mikrodonti %0.5 prevalans ile en sik keser ve yirmi yas dislerinde gozlendi.

Tiirkiye’nin dogusunda yapilan bir arastirmada ise dis agenezi prevalansi %6.2 idi.' ic Anadolu’da yapilan bir calismada benzer sekilde prevalans
% 6.77 olarak belirtilmistir.' Bayraktar & Kirzioglu' calismalarinda ise Isparta ve ¢evresinde yasayan Tiirk cocuklarinda, sendroma bagli olmayan
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oligodontinin goriilme sikligim %0.08 olarak saptadi. Yapilan
calismalardan farkli olarak, Cukurova popilasyonunda dis agenezi
oran1 %3.7 olarak goriildii ve tek dis eksikligi 42, oligodonti 4, anadonti
ise 1 vakada saptandi. Bu anomalide genetik olarak, ailesel gecisin
roll oldugu distinilmektedir.

Turkiye Anadolu populasyonunda dis say1 anomalilerini ve ozelliklerini
inceleyen bir calismada, dogumsal dis eksikliginin, fazlaliktan daha sik
gorildugi bildirilmistir.?° En sik goriilen eksik disler mandibular ikinci
premolar (%26.6) iken, siipernumere dislerin cogunlugu maksiller
arkin 6n bélgesinde (%37.9) yer almakta idi.?° Bagka bir calismada ise
hiperdonti vakalarinda, en yaygin siiperniimerer disin mesiodens (%85)
oldugu bildirilmistir." Cukurova popiilasyonunda en sik dis eksikligi
%54.2 oranla maksiller anterior bolgesinde ve ozellikle de lateral
dislerde (%56.9) goriilmektedir. Dis fazlaligi ise en fazla alt premolar
(%40), 4. Molar (%26.6) ve st premolar (%20) dislerinde
goriilmektedir. Meziodensin bu grup icinde goriilme sikligi ise %15.4
idi.

Aslan ve ark.'® tarafindan yapilan calismada, hipodonti vakalarinda
maksillada lateral - ikinci premolarlarda ve mandibulada santraller -
ikinci premolarlarda simetrik agenezi olustugu bildirilmistir.
Calismamizda dis eksikliginden en cok etkilenen dislerin sirasiyla Ust
lateral (%56.9), iist premolar (%16.9), alt premolar (%12.3) ve alt
santral (%6.1) olmas1 dikkat cekiciydi. Koc ve ark.! tarafindan
premolar agenezi prevalansini degerlendirmek icin yapilan calismada,
poplilasyonun %6.7’sinde en az bir premolar eksikligi goriilmustir ve
en sik mandibular ikinci premolar etkilenmistir. Cukurova
popiilasyonunda bu prevalans %1.1 idi ve farkli olarak daha cok Ust
premolar dislerin etkilendigi goriildii. Bu calismada daha cok tek ya
da cift tarafli lateral dis eksikligi vakalarimin gorildiigu soylenebilir.

iki santral kesici dis arasinda artik dis olarak nitelendirilen meziodens
prevalansi, bir calismada %0.13 olarak bulunmustur. En yaygin
gozlenen komplikasyonun ise iki santral dis arasi bosluk olarak
adlandirilan median diastema oldugu ifade edilmistir.’® Marmara
bolgesinde yapilan baska bir calismada ise prevalans %0.85 idi.7
Cukurova popiilasyonunda, calismalar ile uyumlu olarak prevalans
%0.2 bulundu. Ancak median diastema prevalansinin %3.6 oldugu g6z
onune alinirsa, bu bolgede diastema sebebinin meziodensten farkli
sebepler sonucu olustugu soylenebilir.

Cukurova popiilasyonunda %10 prevalans ve %36.1 siklik ile en sik
rastlanan gelisimsel dis anomalisi Talon tiberkuli oldu. %93.9
maksiller anteriorda goriilen Talon tiiberkili simetrik bir patern
izlemekte idi. En sik lateral dislerde (%43.6) ve takiben santral ve
kaninlerde gozlendi. Cogu vakada maksiller alt1 kesici dis de
etkilenmisti. Cogunlugunu Talon siniflandirmasina gore Tip Il
olusturmaktaydi.

Talon tuberkilu, bir disin oklizal veya palatal yiizeyindeki ekstra bir
cikintidan kaynaklanan ve siklikla bilateral olan gelisimsel bir
anomalidir.?' Dis gelisimi sirasinda, ic mine epiteli ve dis pulpasimin
mine organi icerisine asir1 proliferasyonu ile olusur ve mine, dentin ve
bazen ayn bir pulpa dokusu icerir. Bu nedenle dens evaginatus olarak
da ifade edilebilir.? Radyografilerde, genellikle pulpa dokusunun
cesitli uzantilann olan veya olmayan mine ve dentin iceren dis
kronundan V seklinde bir asir bilylime olarak gézlenir.2> Bu anormal
yap1 Hattab ve ark.? tarafindan; Tip 1 (talon, mine-sement birlesimi
ile kesici kenar arasinda yaridan daha fazla uzanan), Tip 2 (yar talon,
mine-sement birlesimi ile kesici kenar arasinda yaridan daha az
uzanan) ve Tip 3 (iz talon, genislemis veya belirgin bir singulum)
olarak siniflandinlmistir. Gida birikimi, ciriik, asinma ile pulpa
ekspozlar, okliizal interferanslar sonucu periodontal kayiplar, estetik
ve fonksiyonel problemler gézlenebilir.?

Decaup ve ark.? tarafindan vyapilan ve Talon tiiberkiluniin
prevalansini degerlendiren ilk sistematik meta-analizin sonuclarina
gore %0.06 ile %40.8 arasinda degisen bir prevalanstan
bahsedilmektedir. Ayrica yaklasik olarak dinya popilasyonun
%1.67’sinde goriildiigii belirtilmektedir.

Bir Tirkiye popiilasyonu oOrneginde talon tiiberkiilii prevalans ve
ozelliklerini degerlendiren calismada, prevalans %8.86 idi. En cok
etkilenen disler maksiller kanin (%40.83) ve yan kesicilerdi. En sik
gbzlenen talon tiiberkiil tipi ise Tip Il (%61.91) idi. Ozkan ve ark."
Talon tuberkuli olusumunu, Alaska Eskimolarinda yapilan calisma
disinda, literatiirde bildirilen diger calismalardan daha yiksek

oldugunu ifade etmisti. Cukurova popiilasyonunda %10 prevalans ile
goriilmiis olmas1 bu konunun 0zel olarak arastirilmasi gerektigini
distindiirmektedir. Hasta kayitlan ve radyografileri, siralanan
degiskenler agisindan tekrar incelenmelidir: yas, cinsiyet dagilimi,
etkilenen dis, talon tuberkul tipi, pulpa uzantisimin radyografik kaniti
ve iliskili dental anomaliler, iliskili sendromlar ve komplikasyonlari.
Benzer bir calisma Giindiiz & Celenk'? tarafindan Tirkiye’de yasayan
Kafkas 1rki Uzerinde gerceklestirilmistir.

Pulpa odasinin kok apeksine dogru uzayarak genislemesi ile karakterize
dental bir anomali olan taurodontizmin Cukurova popiilasyonundaki
prevalanst %0.2 bulundu. Literatiir ile uyumlu olarak mandibular
molarlar etkilenmisti. Ancak bu anomaliye, genel olarak baska dental
anomalilerin  veya sendromlarin  eslik ettigi calismalarda
goriilmektedir.”-2 Calismaya dahil edilme kriterlerine gore,
sendromlu hastalar incelenmedigi icin prevalansin disik c¢iktigi
soylenebilir. Gokkaya ve ark.18 tarafindan gerceklestirilen calismada,
taurodontizm kizlarda daha yaygin olarak, en sik hipodonti (%39) ve
mikrodonti (%10) vakalarinda bildirilmistir. Kantaputra ve ark.”
Mukopolisakkaridoz tip VI (MPS VI) ve Maroteaux-Lamy sendromlu
hastalarda taurodontizm (%53.8) goriilduginii bildirmislerdir. Ayrica,
Sekerci ve ark.® tarafindan Down sendromlu Tirk ¢ocuklarin daimi
dislenmelerinde cesitli konjenital dental anomalilerin prevalansini
degerlendirilen calismada en sik taurodontizm (%81) tespit edilmistir.

Dis koklerinin gelisim sirasinda normal olmayan sekilde egilmesi
sonucu meydana gelen kok dilaserasyonunun Turkiye
popiilasyonundaki prevalansi icin yapilan calismada %9.5 olarak
bulunmustur. Yirmi yas disleri degerlendirmeye alinmaz ise en sik
maksiller  birinci  molarda  (%6.7)  gorilmustir.?  Cukurova
populasyonundaki prevalanst %4.3 olan kok dilaserasyonundan en sik
premolar dislerin etkilendigi gorilmektedir.

Dens invaginatus olarak da adlandinlan dens in dente, dis gelisimi
sirasinda mine organinin dental papillaya dogru kivrilmasiyla olusan,
nadir goriilen bir gelisimsel dis anomalisidir. Pulpa ile iliskisine gore 3
tipi olmakla beraber en sik mine-sement sinirinin altina inmeden kron
icinde sinirli kalan, minor invajinasyon olarak ifade edilen Tip |
gorilmektedir.?

Ozkan ve ark.™ tarafindan yapilan calismada, talon tiiberkiillerinde en
stk goriilen varyasyonun dens invaginatus oldugu bildirilmistir.
Cukurova popiilasyonunda istatistiksel olarak en sik rastlanan dental
anomali Talon tiiberkiili (%10) olduguna gore, dens in dente
anomalisinin tim populasyonda %3.2 prevalans ile gorilmesi sasirtici
degildir.

Geminasyon ve fiizyon vakalarina daha cok siit dislenme doneminde
rastlanilmaktadir.’® Daimi dislenme Uzerinde yapilan bu calismada
geminasyon, flizyon ve concresence anomalileri gorilmedi.

Minenin  olusumunu etkileyen genetik bir hastalik sonucu
ameloblastlarin normal disi farklilasmasiyla minenin yoklugu veya zayif
gelisimi seklinde gériilen Amelogenezis imperfekta nadir goriilen bir
doku anomalisidir.3® Tirkiye popilasyonunda dental anomali
prevalansin1 degerlendiren bir calismada®* Amelogenezis imperfekta
%0.43; digerinde™ ise %0.08 bulunmustur. Bu calismalar ile uyumlu
olarak Cukurova poptulasyonundaki prevalansi %0.2’dir.

Bu calisma retrospektif olarak ve sadece panoramik radyografilerin
degerlendirilmesi ile gerceklestirilmistir. Bircok calisma'"'>'® gibi
sadece radyografilerin geriye donuk taranmasi ile yapilmis ve klinik bir
bulgu ile desteklenmemistir. Bu calismanin limitasyonu olarak ifade
edilebilen bu durum, dental anomalinin tespitinde bir zorluk
yaratmasa da kesinlestirilmesi acisindan onemlidir.

Cukurova populasyonunda gelisimsel dis anomalilerini ilk kez
degerlendiren bu calismanin sonuglan Tiirkiye’nin farkli bolgelerinde
yapilan calismalar ile genel olarak uyumludur. Ancak Talon tiberkiilii
prevalansi istatistiksel olarak anlamli diizeyde yiiksektir ve bunun
genetik veya cevresel faktore bagli oldugu diisiiniilse de kapsamli bir
klinik arastirmaya ihtiyac duymaktadir.
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Sonuc¢

Cukurova popiilasyonunda goriilen gelisimsel dental anomalileri ve
sikliklar1 ortaya koyan mevcut calisma, Turkiye’nin farkli bolgelerinde
yapilan calismalarin meta-analizi ile Turkiye’nin gelisimsel dis
anomalisi haritasinin ¢ikarilmasina katki saglayacaktir. Ayrica bolgede
calisan dis hekimleri acisindan, hasta profilini bilmek ve tedavi
planlarin belirlemek bakimindan da 6nem tasimaktadir.
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Dis Hekimligi Fakultesinde Mavi Kod Uygulama Sonuclarinin Degerlendirilmesi

The Evaluation of Blue Code Practises Results in Dentistry Faculty
Dilek MENZILETOGLU®(0RCID-0000-0002-2539-0688), Alparslan ESEN®(ORCID-0000-0001-7419-3210)

9Necmettin Erbakan Universitesi, Dis Hekimligi Fakiiltesi, A§iz, Dis ve Cene Cerrahisi AD, Konya, Tiirkiye
“Necmettin Erbakan University, Faculty of Dentistry, Department of Oral and Maxillofacial Surgery, Konya, Tirkiye

0z

Amag: Mavi kod; hastanelerde acil tibbi miidahaleye ihtiya¢ duyan hastalara,
hasta yakinlarina ve tim hastane personeline en kisa siirede profesyonel
ekiple miidahale edilmesini saglayan acil durum yonetimidir. Uluslararas
renkli kod uygulamalarinda mavi rengin ortak kullanildigi tek koddur. Tim
diinyada tek ve aym renk kullanilmaktadir. Bu calismamin amaci; dis
hekimligi fakiltesinde mavi kod uygulamalarinin onemini, etkinligini ve
uygulama sonuglarin degerlendirmektir.

Gere¢ ve Yontemler: Necmettin Erbakan Universitesi Dis Hekimligi
Fakiiltesi’nde Ocak 2020- Haziran 2022 tarihleri arasinda Mavi Kod cagrisi
verilen 83 hastamin verileri etik kurul onay1 alindiktan sonra retrospektif
olarak analiz edildi. Yas, cinsiyet, cagrinin hangi béliimden yapildigi, ekibin
hastaya ulasma siresi, cagn sebebi, yapilan midahalenin sonuclarn
arastirildi.

Bulgular: Calismada 83 hastanin Mavi Kod Bildiri Formu degerlendirildi.
Hastalarin 53U kadin (%63.85) ve 30’u (%36.15) ise erkekti. Yas ortalamasi
32.15 + 19.53 idi. Cagrilarin %25.30’unun pedodonti boliimiinden verildigi ve
Mavi Kod Ekibinin ortalama 2.38 + 1.52 dakikada (min/mak: 0.25 / 5.78
dakika) olay yerine ulastig1 ve yapilan miidahale sonucunda 14 hastanin acil
servise yonlendirildigi tespit edildi

Sonu¢: Bu zaman araliginda herhangi bir arrest ya da pre-arrest vakas
olmadig1 goriildii. Mavi Kod Ekibin her cagriy1 ciddiye alarak olay yerine
gittigi, gerekli midahaleyi yaptiklan ve dogru yonlendirmeler ile istenmeyen
hayati risk olasiligim ortadan kaldirdigi sonucuna varildi.

Anahtar Kelimeler: Dis Hekimligi, Hasta Giivenligi, Mavi Kod

ABSTRACT

Background: Blue Code (BC) is an emergency management system that
ensures that patients, their relatives and all hospital staff need emergency
medical intervention in hospitals are intervened by a professional team as
soon as possible. The color blue is used in common in international color
code applications in the world. The aim is to evaluate the importance,
effectiveness and implementation results of BC practices in the dentistry
faculty.

Methods: The data of 83 patients who were given a BC call between January
2020 and June 2022 at Necmettin Erbakan University Dentistry Faculty were
analyzed retrospectively after the approval of the ethics committee. The
age, gender, the department from which the call was made, the time of
the call, the reason for the call and the results of the intervention were
investigated.

Results: BC Declaration Forms of 83 patients were evaluated in the study.
There were 53(63.85 %) female and 30 (36.15%) male patients. The average
age was 32.15+19.53. It was determined that 25.30 % of the calls were
received from the pedodontics department and the BC team reached the
scene in 2.38+1.52 minutes (min/max: 0.25/5.78 minutes) on average and
as a result of the intervention, 14 patients were referred to the emergency
department.

Conclusion: It was seen that there was no arrest or pre-arrest cases in this
period. It was concluded that The BC Team took every call seriously, went
to the scene, made the necessary intervention and eliminated the
possibility of unwanted life risks with the right guidance.

Key Words: Blue Code, Dentistry, Patient Safety

GIiRiS

Mavi kod, hastane ici acil tibbi miidahaleye ihtiyac duyuldugunda
hastaya en kisa zamanda profesyonel ekiple miidahaleyi saglayan acil
durum cagri ve yonlendirme sistemidir.! Mavi kod icin mavi renk tiim
diinyada ortak renk olarak uluslararasi renkli kod uygulamalarinda
kullanilmaktadir. Mavi kod uygulamasi ilk kez 2000 yilinda Amerika
Birlesik Devletleri’nde uygulanmaya baslamistir.? T.C. Saglik Bakanligi
Performans ve Kalite Dairesi Baskanligi’mn calismalari ile lilkemizde de
profesyonel anlamda mavi kod uygulamasi 2008 yilinda kalite
standartlan ile baslamistir.? Saglik Bakanligi’min 2009 yili tebligine ve
2011 yilinda yayinlanan ‘Hasta ve Calisan Giivenligi Yonetmeligi’ne gore
hastanelerde mavi kod uygulanmasi zorunlu hale getirilmistir.* Saglik
Bakanligi tarafindan mavi kod icin “2222” numarali telefon cagn
sisteminin kullanilmasi uygun gorilmistiir.’

Hastaneler;  hastalar, hasta yakinlar1 ve personellerin birarada
bulundugu kuruluslardir ve burada bulunan insanlarda farkl
nedenlerden dolay1 hayati risk tasiyan bir problem gelisme ihtimali
olabilir.> Hastanelerde acil saglik hizmeti icin mavi kod ekibi
olusturulur. Solunum ve dolasim gibi temel yasam fonksiyonlan risk
altinda olan kisilere gerekli ~midahalenin yapilmas1 yani
kardiyopulmoner resisitasyonun uygulanmasi icin mavi kod ekibinin olay
yerine gelmesi gerekir.® Basarnili bir mavi kod uygulamasi icin
hastanelerde iyi bir cagrn sisteminin olusturulmasi, diger hastane
personellerine de bu konu da egitim verilmesi belirlenen profesyonel
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ekibin her zaman hazir ve donanimli tutulmasi gerekir. Mavi kod
ekibinin zamaninda olaya miidahale etmesi, sonrasindaki kriz yonetimi
ve kayitlarin tutulmasi son derece 6nemlidir.*

Dis Hekimligi fakiiltelerinin ve Agiz ve Dis Sagligi Merkezlerinin
biinyesinde de mavi kod ekipleri olusturulmustur. Acil tibbi miidahale
gerektiren vakalarda mavi kod ekibi cagn sistemiyle birlikte harekete
gecmekte, cagn bilgileri ve miidahale sonrasinda yapilanlar mavi kod
olay bildirim formuna kaydedilmektedir. Literatiirde, mavi kodun
verileri ile ilgili pek cok calisma bulunmaktadir fakat dis hekimligi
fakiiltesindeki mavi kod verilerinin sunuldugu calisma sayis1 sinirlidir.

Bu calismanin amaci; dis hekimligi fakiiltesinde mavi kod
uygulamalarimin  6nemini, etkinligini ve uygulama sonuglarim
degerlendirmektir.

GEREG VE YONTEMLER

Necmettin Erbakan Universitesi Dis Hekimligi Fakiiltesi Etik

Kurulu’ndan bu calisma icin 2022/164 sayili karar numarasi ile onay
alindi. Necmettin Erbakan Universitesi Dis Hekimligi Fakiiltesi’nde
Ocak 2020- Haziran 2022 tarihleri arasinda 83 hasta icin verilen mavi
kod c¢agnlanmin verileri retrospektif olarak incelendi. Tatbikat
amaciyla verilen cagrilar calismaya dahil edilmedi. Hastalarin yaslari,
cinsiyetleri, bilinen bir herhangi bir rahatsiziiginin olup olmadig,
cagrimin hangi boliimden yapildigi, ekibin hastaya ulasma siiresi, cagn
sebebi, yapilan miidahale ve uygulamalarin sonuclar degerlendirildi.
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istatiksel Analiz

Verilerin analizi icin SPSS 17 paket programi kullanildi ve tanimlayici
istatistikler yapildi. Sayisal degiskenlerde minimum-maksimum
degerler, ortalama, standart sapma; kategorik degiskenlerde de sayi
ve yiizde hesaplandi. Anlamlilik p<0.05 olarak degerlendirildi.

BULGULAR

83 hastaya ait mavi kod olay bildirim formu incelendi. Hastalarin 53’
kadin (%63.85) ve 30’u (%36.15) ise erkekti. Yas ortalamasi 32.15 +
19.53 idi. En buyuk hasta 84 yasinda, en kiicik hasta ise 7 yasindaydi.

Mavi Kod Ekibinin ortalama 1.78 + 1.52 dakikada (min/mak: 0.25 /
5.78 dakika) olay yerine ulastig1 tespit edildi. Cagr verilen hastalarin
sistemik rahatsizliklar incelendiginde; 69 hastanin herhangi bir
sistemik hastaligi yokken, 2 hastanin kalp hastaligi, 5 hastanin akciger
hastalig1 (astim, akciger kanseri, kronik obstriiktif akciger hastaligi),
1 hastanin kan hastaligi, 3 hastanin norolojik rahatsiziigi (epilepsi,
panik atak), 3 hastanin vertigosunun oldugu 6grenildi.

Fakiiltemizde en cok mavi kod cagnsi yapilan boliim pedodonti
(%25.30) bolumu, en az cagn yapilan bolimler ise tedavi (%4.82) ve
radyoloji (%4.82) boliimleriydi. Ayrica cagrilarin %14.46’s1 ise bekleme
salonunda bekleyen hastalar veya hasta yakinlari icin verilmis oldugu
tespit edildi. (Sekil 1)

Pedadonti

Bebleme sabanu

Radyolaji

Tedai

Sekil 1. Bolimlerden verilen mavi kod cagn sayilarinin dagilimi

En sik cagnlar %65.06’lk oranla kardiyak kokenli rahatsizliklardan
dolay1 yapilmis olup bunlarin nedenlerinin %88.89’unu hipotansiyon,
%9.26’s1n hipertansiyon ve %1.85’ini de tasikardi olusturmaktaydi.
ikinci en sik yapilan cagrilarin nedeni ise %20.48’lik oran ile senkoptu.
(Tablo 1)

Tablo 1. Verilen mavi kod g¢agrilarinin nedenlerinin dagilim

Kardiyak nedenler 54 (65.06)

Senkop 17 (20.48)
Panik atak 5 (6.03)
Astim krizi 3(3.62)
Hipoglisemi 2(2.41)
Epilepsi 1(1.20)
Vertigo 1(1.20)
Toplam 83 (100)

Mavi kod ekibinin miidahale sonuglar incelendiginde; 14 hastamin acil
servise yonlendirildigi, 63 hastaya herhangi bir miidahale yapilmadan
olay yerinde gozlem altinda tutuldugu bildirilmistir. Geriye kalan alti
hastanmin ikisi hipoglisemiye girdigi icin seker takviyesi yapildigi, astim
krizine giren lc hastaya inhalasyon ilaclar kullandinldigi, epilepsi
nobeti geciren bir hastaya da diazepam yapildig1 6grenilmistir.

TARTISMA

Dis hekimligi alaninda hizmet veren hastanelerde pek cok invaziv
islemler uygulanmaktadir. Bu islemler icin dis hastanelerine basvuran
hastalarin islemden once veya sonra ya da hasta yakinlarinin bekleme
salonunda herhangi bir nedenden dolay1 genel saglik durumlarinda bir

bozukluk meydana gelebilir. Bu gibi durumlar karsisinda acil eylem
plan1 olarak mavi kod uygulamasi dis hekimligi alamnda da
kullanilmaktadir. Mavi kod ekibinin en kisa siirede olay yerine ulasip
hastaya tibb1 destek vermesi gerekir. Mavi kod ekibinin olay yerine
ulasma siiresi; cagrinin verilmesiyle ekibin olay yerine ulasip cagriyr
veren kisinin cagriy1 sonlandirmasi arasinda gecen siiredir. Bayramoglu
ve ark.” yaptiklar calismada mavi kod ekibinin olay yerine vars
siresini 2.95 + 2.1 dakika olarak, Dogruel ve ark.4 ise 63 hastaya
ulasma siirelerinin ortalamasinin 4.31 + 2.25 dakika oldugunu
bildirmislerdir. Calismamizda da ekibin olay yerine ulasma siiresi 2.38
+ 1.52 dakika olarak bulunmustur. Tespit edilen bu siire aralig1 0-3
dakika standartlarina uymaktadir.

Mavi kod uygulamasinda yanlis cagrilara rastlanabilmektedir. Hastane
personeline verilen egitim bu anlamda son derece 6nemlidir. Clnkii is
glici kaybinin azalmast ve mavi kod ekibinin motivasyonunun
saglanabilmesi agisindan yanlis cagrilarin azalmasi gerekir. Murat ve
ark.2 yaptiklan calismada mavi kod icin verilen yanlis cagri oramini %12
olarak bildirmislerdir. Calismamizda da mavi kod icin yanlis cagr
oranimin  %3.6 oldugu bulunmustur. Diizenli verilen egitimler
sonucunda personelin bilinclenmesi ile yanlis cagri oraninda azalma
olmaktadir.

Dis hekimliginde tedavi sirasinda genellikle hipotansiyon, senkop,
allerjik reaksiyonlar, anjina veya serebrovaskiiler problemler
meydana gelebilir. Dis tedavisi sirasinda veya dis ameliyatlarinda
hastalardaki korkudan dolay1 senkop, hiperventilasyon veya kardiyak
bir rahatsizlik varsa kardiyak arreste bile goriilebilir.® Calismamizda
arrest vakasi olmasa bile mavi kod cagrilarimin en sik nedenlerinin
kardiyak kokenli (%65.06) oldugunu ve bunu da ikinci sirada senkobun
(%20.48) takip ettigi sonucunu gordiik. Ayrica %14.46’lk oranla mavi
kod cagrisinin bekleme salonlarindan verildigi de tespit edildi.
Fakiltemizde bekleme salonlarn her bolim icin ayndir ve hastalar
sekreterlikten kayitlarin1 actirdiktan sonra bekleme salonlarinda
beklerler. Fakat dis hekimligi islemleri genellikle agrili oldugu icin
hastalar bekleme salonunda beklerken bile strese girebilirler ve
senkop, hipotansiyon gibi durumlarla karsilasilabilinir. Calismamizda
en c¢ok mavi kod cagnsinin pedodonti bdolimiinden yapildig
goriilmektedir. Pedodonti bolumiinde kiicik yastaki hastalar tedavi
edildigi icin ve onlarinda dis hekimligi islemlerinden cok
korktuklarindan dolayr cagr sayisimin fazla oldugu diisiiniilmektedir.
Calismamizda; mavi kod cagrisinin en az tedavi (%4.82) ve radyoloji
(%4.82) boliimlerinden yapildig1 tespit edilmis olup, bu bolimlerde
invaziv islemler yapilmadig icin hastalarin daha az strese girdigi ve
mavi kod ekibine cok ihtiyac duyulmadigr goriilmiistiir.

Hasta sayisimin c¢ok oldugu dis hastanelerinde acil vakalarla
karsilasilma ihtimali yiiksektir. lyi organize olmus bir mavi kod
ekibinin varligi olasi hayati risk ihtimalini ortadan kaldirmak icin iyi
bir ¢cozim yoludur. Calismamizdaki mavi kod verilerinin sonuclan
degerlendirildiginde; 14 hasta icin 112 cagnlarak acil servise
yonlendirilmistir. Alt1 hastanin tedavisinin olay yerinde yapilip takip
edildigi, 63 hastaya ise olay yerinde herhangi bir tedaviye ihtiyac
olmadan gozlemlemek suretiyle miidahale edildigi saptanmistir.
Boylece acil durumlar iyi bir sekilde yonetilerek hasta giivenligi
saglanmistir. Bu uygulama ile hastalarin, hasta yakinlarinin ve hastane
calisanlarinin memnuniyetleri pozitif yonde etkilenmektedir.

SONUC

Fakiiltemizde bu gecen 2.5 yillik zaman periodunda herhangi bir
kardiyopulmoner veya solunum arresti vakasinin olmadigi goriildu.
Mavi kod ekibinin her cagriy1 dikkate alarak olay yerine kisa siirede
ulastigi, istenmeyen hayati risk tasiyan bir olasiigin ancak bilingli ve
profesyonel bir ekip ile ¢éziimiiniin miimkiin olacag: goriildii. Mavi kod
uygulamasinin kaliteli saglik hizmeti sunmak icin vazgecilmez bir
standart oldugu unutulmamabidir.
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Research Article /Arastirma Makalesi

COVID-19 Pandemi Siirecinde Uzaktan Egitimden Yuz Yiize Egitime Gecis Sonrasinda
Klinik Uygulamalar Yapmakta Olan Dis Hekimligi Fakultesi Ogrencilerinin Kaygi ve
Depresyon Diizeylerinin Degerlendirilmesi
Evaluation of Anxiety and Depression Levels of Students of Faculty of Dentistry Performing Clinical Practices After Transitioning

from Distance Education to Face-to-face Education in the COVID-19 Pandemic Period
Esra YAVUZ®(ORCID-0000-0003-3455-2586), Selmi YILMAZ®(ORCID-0000-0001-9546-6548)
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0z

Amag: COVID-19 pandemi siirecinde alinan onlemler sonucunda, Tirkiye’de
bir siire uzaktan egitime gecilmis ve sonrasinda tekrar yiiz yiize egitime
devam edilmistir. Bu donemde oOgrencilerde kaygi ve depresyon
gozlenebilmektedir. Bu calismanin amaci, uzaktan egitimden yiiz yiize
egitime gecis sonrasindaki donemde klinik uygulamalar yapmakta olan dis
hekimligi fakiiltesi 0Ogrencilerinin, kaygi ve depresyon diizeylerinin
degerlendirilmesidir.

Gere¢ ve Yontemler: Calismaya Akdeniz Universitesi Dis Hekimligi
Fakiiltesi’nde 6grenim gormekte olan 4. ve 5. sinif 6grencileri dahil edildi.
Ogrencilerin kayg! diizeyleri Spielberger Durumluk ve Siirekli Kaygr Olcegi
(STAI-I ve STAI-Il) ile, depresyon diizeyleri ise Beck Depresyon Olcegi (BDO)
ile degerlendirildi. Verilerin analizinde SPSS versiyon 28 kullanildi ve p<0.05
degeri istatiksel olarak anlamli kabul edildi.

Bulgular: Calismaya katilan 165 ogrencinin ortalama STAI-I skoru
51.17£10.86, STAI-Il skoru 46.65:9.04, BDO skoru 15.85+9.16 idi.
Ogrencilerin  %86.67’sinde durumluk kaygi, %80’inde sirekli kayg,

%41.21’sinde depresyon tespit edildi. 4. sinif 6grencilerinin ortalama STAI-I
skoru (53.8549.69), 5. simf ogrencilerinin ortalama STAI-l skorundan
(48.58+11.34) anlamli derecede yiiksek bulundu. (p=0.002).

Sonug: Uzaktan egitimden vyiiz ylize egitime gecis sonrasi donemde
calismamiza katilan 6grencilerin kaygi ve depresyon oranlarinin yiiksek
oldugu tespit edilmistir. Dis hekimligi fakiiltelerinde klinik uygulamalar da
yapmakta olan bu ogrencilere, gerekli durumlarda psikolojik destek
saglanmasi diistintlebilir.

Anahtar Kelimeler: COVID-19, Depresyon, Dis Hekimligi, Kaygi, Pandemi

ABSTRACT

Background: As a result of the measures taken during the COVID-19
pandemic process, distance education was started for a while in Turkey and
then face-to-face education was continued again. During this period,
students may experience anxiety and depression. The aim of this study is
to evaluate the anxiety and depression levels of dentistry students who are
performing clinical practices in the post-transition period from distance
education to face-to-face education.

Methods: 4" and 5t grade students studying at Akdeniz University Faculty
of Dentistry were included in the study. Students' anxiety levels were
evaluated using the Spielberger State and Trait Anxiety Inventory (STAI-I
and STAI-Il), and their depression levels were evaluated using the Beck
Depression Inventory (BDI). SPSS version 28 was used in the analysis of the
data and p< 0.05 was considered to be statistically significant.

Results: The mean STAI-I score of 165 students participating in the study
was 51.17+£10.86, STAI-lIl score was 46.65+9.04, and BDI score was
15.85+9.16. State anxiety was found in 86.67%, trait anxiety in 80%, and
depression in 41.21% of the students. The mean STAI-I score of 4t grade
students (53.85+9.69) was significantly higher than the mean STAI-I score
of 5% grade students (48.58+11.34) (p=0.002).

Conclusion: It was determined that the anxiety and depression rates of the
students who participated in our study after the transition from distance
education to face-to-face education were high. It may be considered to
provide psychological support to these students, who also carry out clinical
practices in dentistry faculties, when necessary.

Keywords: COVID-19, Depression, Dentistry, Anxiety, Pandemic

GIRIS

2019 yiinda Cin’in Wuhan sehrinde ortaya ¢ikan yeni tip koronavirisin
(SARS-CoV-2) neden oldugu COVID-19 hastaligi 2020 yilinda tiim diinyaya
yayilmistir ve bu hastaligin etkisi giinimiizde de devam etmektedir.’

COVID-19 asemptomatik seyredebilecegi gibi cesitli semptomlar da
gosterebilmektedir ve bazi vakalar éliimle sonuglanabilmektedir.?

Koronaviriisiin bulasmasi damlaciklarin inhalasyonu ile viriisiin agiz,
burun ya da gozle temasi ile, fekal-oral, aerosollerle ve tikiriik
yollaryla da bulas olabilmektedir.? Viriistin hem damlacik yoluyla hem
de dogrudan temas yoluyla yayilmasinda tiikiirik 6nemli bir rol
oynamaktadir.*

COVID-19’dan korunmak icin ilk etapta kisisel koruyucu onlemler,
cevresel onlemler, sosyal mesafe onlemleri ve seyahat kisitlamalar gibi
onlemler uygulanmistir. Pandemiye hazirliksiz yakalanan diinya iilkeleri
hastalikla miicadelede cesitli zorluklarla karsilasmislardir. Endise,
korku, korunma onlemleri hakkinda bilgisizlik, insanlarin hastaligi gec
kabulii gibi nedenler de hastaligin hizli yayilmasina katki saglamistir.
Ulkeler salgimin kontrol altina alinmast icin farkli 6nlemler uygulamistir.®
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esnek mesai gibi), bircok yiiz ylize toplanti ve etkinligin iptal edilmesi
ve tiim egitim seviyelerinde uzaktan egitime gecilmesidir.® Bu siirecten
toplumdaki tiim bireyler etkilenmistir ve saglik calisanlar hastaliga
yakalanma konusunda en riskli meslek gruplarindan biri olmustur.” Dis
hekimleri de pratikte hasta ile yakin mesafede bulundugundan tiikiiriik,
aerosoller ve hava yolu araciligi ile bulas riski yiiksek meslek
gruplarindan birisidir.® Bu durum dis hekimlerinde COVID-19’a
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gerceklesmesi muhtemel olmayan bir durumla ilgili tedirginlik duyma
halidir."?
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Pandemi donemi, zorlu egitim siirecinden gecen dis hekimligi
ogrencilerinde de kaygi ve depresyona neden olmustur.® Pandemi
doneminde Tirkiye’de neredeyse tum Universiteler ylz yuze
egitimden, uzaktan egitime gecis yapmislardir. Bu siirecte uzaktan
egitime gecilmesi, fiziksel aktivitenin azalmasi, pandemi siirecinin
belirsizligi ve kendini koruma kaygis1 gibi pek ¢ok neden bazi
ogrenciler lizerinde psikolojik olarak olumsuz etkilere neden
olmustur. >

Dis hekimligi egitimi teorik ve pratik uygulamalan iceren 5 yillik bir
siirecten olusmaktadir.  Klinik egitim doneminde 4. ve 5. simf
ogrencileri dogrudan hasta uygulamalar yapmaktadirlar. Bu calisma,
egitimlerinde klinik uygulamalar da yapmakta olan dis hekimligi
fakiiltesi 6grencilerinin, uzaktan egitimden yiiz yiize egitime gecis
sonras1 donemde kaygi ve depresyon diizeylerinin degerlendirilmesini
amaclamaktadir.

GEREG VE YONTEMLER
Verilerin toplanmasi

Bu anket calismasinin yiiriitiilmesi icin Akdeniz Universitesi Klinik
Arastirmalar Etik Kurulundan onay alinmistir (2022 tarih ve
70904504/196 sayili). Bu calismaya 2021-2022 egitim-6gretim yilinda,
Akdeniz Universitesi Dis Hekimligi Fakiiltesi’nde okuyan ve burada
hasta muayenesi ve tedavisi de yapmakta olan stajyer dordiinci ve
besinci sinif 6grencileri dahil edilmistir. Calismaya katilim tamamen
goniilliilik esasina dayandinlmistir.  Ogrencilere isim belirtmek
zorunda olmadiklart  belirtilmis olup, her bir &grenciden
bilgilendirilmis onam alinmistir.

Veri toplama araglan

Ogrencilerin  demografik bilgileri yanminda, kaygi ve depresyon
duzeylerini arastirmak amaciyla sirasiyla Spielberger Durumluk Kaygi
Olcegi (STAI-l), Spielberger Siirekli Kaygi Olcegi (STAI-Il) ve Beck
Depresyon Olcegi (BDO) kullanmlmustir.

Demografik veriler: Arastirmacilar tarafindan gelistirilen formda;
ogrencilerin cinsiyeti, yasi, sinifi sorgulanmistir.

Spielberger’in Durumluk ve Siirekli Kaygi Olcegi: 1970 yilinda
Spielberger ve ark.' tarafindan, normal ve normal olmayan bireylerin
durumluk ve surekli kaygi dizeylerinin olcilmesi amaciyla
gelistirilmistir. Bu Olcegin Tirkceye uyarlanmasi ve gecerlilik ve
giivenirlik calismast Oner & Le Compte tarafindan yapilmistir. Bu
yazarlar tarafindan giivenirligin 0.83 ile 0.87 araliginda degistigi
bildirilmistir."® Olcek iki ayrn bélimden olusmaktadir ve toplamda 40
soru bulunmaktadir. ilk bélim STAI-I olup buradaki sorular durumluk
kayg diizeyini 6lcmektedir. ikinci béliim STAI-II'dir ve buradaki sorular
da siirekli kaygi diizeyini 6lcmektedir."” Durumluk kaygi; bireyin icinde
bulundugu stresli durum kaynakli hissettigi korkudur ve anlik olaylara
kars1 yasanir. Siirekli kaygi duragan ve siirece yayilms kaygi halinde
olma durumudur. Kisilik yapisinin kaygiya yatkin olmas sirekli kaygi
diizeyini etkiler.” Bu calismada, envanterin hem durumluk hem de
siirekli kaygi alt dlcegi kullamlmistir. Ogrencilerden her soruda yer
alan dort maddeden kendilerini en iyi yansitani secmeleri istenmistir.
Her iki bolum (STAI-1, STAI-Il) icin minimum puan 20, maksimum puan
80 olacak sekilde degisen degerler elde edilmistir. Olcek sonucu elde
edilen yiiksek puan yiiksek kayg diizeyini gosterebilmektedir. Bu olcek
icin kesme degeri 40 olarak kabul edilmektedir. 40 puan ve lizeri kaygi
diizeyi, bireylerin “klinik olarak anlamli belirtileri” oldugunu ve kaygi
varligim gostermektedir.'? Biz de calismammzda STAI-I ve STAI-lI
skorlar icin 40 puan ve uzerini kaygi var; 40 puanmin altin ise kaygi yok
olarak kabul ettik.

Beck Depresyon Olcesgi: Kisilerde gériilen depresyon riskini belirlemek
icin kullanilan ve 21 sorudan olusan bir &lcektir. BDO, ilk kez Beck ve
ark. tarafindan gelistirilmis ve daha sonra modifiye edilmistir.?"??
BDO’niin Tiirkceye uyarlanmasi, gecerlilik ve giivenirlilik calismalar
once Tegin?®, daha sonra da Hisli** tarafindan yapilmistir. Hisli?*
calismasinda BDO’niin giivenirlik katsayisim 0.74 olarak rapor
etmistir.Ogrencilerden, BDO’de bulunan her soruda yer alan dért
maddeden (yok, bazen, sik, cok sik) kendisine en uygun olan
secmeleri istenmistir. Cevaplara sirasiyla 0, 1, 2, 3 olmak lizere artan
bicimde puan verilerek, olcekteki puanlarin toplanmasiyla 0-63
arasinda degisen bir deger elde edilmistir. Elde edilen toplam puanin

bicimde puan verilerek, olcekteki puanlarin toplanmasiyla 0-63
arasinda degisen bir deger elde edilmistir. Elde edilen toplam puanin
yiiksek olusu, depresyon derecesinin artmis olabilecegini
gostermektedir. Toplam puan 0-13 araliginda yok/minimal depresyon;
14-19 araliginda hafif depresyon; 20-28 araliginda orta depresyon; 29-
63 araliginda ise siddetli depresyon olarak degerlendirilmistir.
Depresif belirti prevalansinin belirlenmesinde Turk toplumu igin
BDO’niin 6nerilen kesme degeri 17 puan ve iizeridir. Bu deger iizeri
depresyon varligini géstermektedir. 24?° Calismamizda da BDO skorlan
icin; 17 puan ve lizerini belirti veren depresyon var, 17 puanin altim
ise belirti veren depresyon yok olarak kabul edilmistir.

istatistiksel Analiz

Calismamizda elde edilen veriler niteliklerine gore siirekli degisken
olarak veya kategorik degisken olarak kaydedildi. Elde edilen siirekli
degiskenlerin ilgili kategorik gruplara gore dagiimlarim gézlemlemek
lizere Shapiro-Wilk testi uygulandi. Normal dagiim gozlenen
degiskenler icin parametrik, normal dagilima uymayan durumlar icin
ise parametrik olmayan testler ile analizlere devam edildi. Calismada
elde edilen tiim degiskenler ve kategorik gruplara iliskin tammlayici
istatistikler paylasildi. Gruplar aras1 farklarin hesaplanmasinda
dagiima gore t-testi veya Mann-Whitney U testleri uygulandi.
Kategorik degiskenler arasi iliskilerin tespiti icin Pearson ki-kare testi
kullanildi. Sirekli degiskenler arasi iliskilerin tespiti icin Pearson
korelasyon katsayisi (r) hesaplandi. Verilerin analizinde SPSS versiyon
28 (SPSS Inc. Chicago, Illinois USA) kullamldi. p degeri < 0.05
diizeyinde anlamli kabul edildi.

BULGULAR

Calismamiza 165 kisi dahil edildi (77 kadin, 88 erkek). Kadinlarin yas
ortalamalarn 22.4 + 1.02 iken erkeklerin yas ortalamasi 22.72 + 2.17
idi. Calismamiza 4.simfta egitimlerine devam eden 81 &grenci ile 5.
sinifta egitimlerine devam eden 84 &grenci katilmistir. 1, 2 ve 3.
siniflarda  egitimlerine devam eden 0&grenciler calismaya dahil
edilmemistir. Tablo 1'de, gruplardan bagimsiz olarak tiim surekli
degiskenlere iliskin ortalama, standart sapma, minimum ve maksimum
degerleri paylasilmistir.

Tablo 1. Yas, STAI-l, STAI-Il ve BDO skorlar icin tammlayici
istatistikler

Yas 20 36

22.57 1.73
STAI-I 51.17 10.86 23 79
STAI-II 46.65 9.04 26 7
BDO 15.85 9.16 0 58

SS: Standart sapma, STAI-I: Durumluk kaygi 6lcegi, STAI-II: Siirekli kayg1 6lcedi,BDO: Beck depresyon 6lcedi.

STAI-1, STAI-Il ve BDO degiskenleri icin gruplar arasi farklar Tablo 2’de
detaylandinlmistir. Buna gore, STAI-| skoru ile cinsiyet iliskisinde iki
grup arasinda istatiksel olarak anlamli bir fark bulunamamisken
(p=0.085), STAI-I skoru ile sinif iliskisinde iki grup arasinda istatistiksel
olarak anlamli bir fark tespit edilmistir (p=0.002). STAI-Il ve BDO
skorlarinin, cinsiyete ve sinifa gore istatiksel olarak anlamli bir
farklilk gostermedigi bulunmustur (p>0.05).

445

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



COVID-19 Pandemi Siirecinde Uzaktan Egitimden Yiiz Yiize Egitime Gegis Sonrasinda Klinik Uygulamalar Yapmakta Olan Dis Hekimligi Fakiiltesi Ogrencilerinin Kaygi ve Depresyon Diizeylerinin Degerlendirilmesi

Cilt 10 » Sayi 1

Tablo 2. STAI-I, STAI-Il ve BDO skorlar icin gruplar arasi farklar

STAI-l Kadin 52.73 11.55 27-79 0.085°
Erkek 49.81 10.08 23-78

STAI-l 4. sinif 53.85 9.69 28-78 0.002*
5. sinif 48.58 11.34 23-79

STAI-II Kadin 47.60 9.83 26-73 0.208*
Erkek 45.82 8.25 26-77

STAI-II 4. sinif 47.01 8.43 30-77 0.613*
5. sinif 46.30 9.63 26-73

BDO Kadin 156.21 1.03 0-38 0.434°
Erkek 16.42 0.99 0-58

BDO 4. sinif 16.58 1.14 0-58 0.421°
5. sinif 15.15 0.87 0-38

9p degeri T-test ile elde edilmistir. °p degeri Mann-Whitney U testi ile elde edilmistir. SS: Standart sapma,
STAI-I: Durumluk kaygi 6lgegi, STAI-II: Siirekli kaygi 6lcegi, BDO: Beck depresyon olcegi.

Tablo 3’ de STAI-I, STAI-Il ve BDO skorlarinin kesme degerlerine gére
dagiimlan ve gruplar arasi iliskileri test edilmistir. Katiimcilarda
STAI-I skoru 240 olanlarin oram %86.67 (N= 143) iken, STAI-II skoru >40
olanlarin oran1 %80 (N=132) idi. BDO skoru =17 olanlarin orani ise
%41.21 (N=68) idi. Katiimcilarin kesme degerleri lizerindeki STAI-I,
STAI-Il ve BDO skorlarinin, cinsiyete ve simfa gore istatiksel olarak
anlaml bir farklilik gostermedigi tespit edilmistir p>0.05.

Tablo 3. Katilimcilarin dlgeklerin kesme degerlerine gore dagilimi
ve gruplar arasi farklar

Kadin 7 9.1 70  90.9 16 2078 61 7922 45 5844 32 4156 77 100
Erkek 15 1705 73 8285 17 1932 71 8068 52 59.1 36 409 88 100
*p 0.134 0.815 0.933

4

o 617 76 9383 14 1728 67 8272 43 5309 38 4691 81 100
sﬁ{.f 17 2024 67 7976 19 2262 65 77.38 54 6429 30 3571 84 100
P 0.008 0.392 0.144

*p degeri ki-kare testi ile elde edilmistir. .

STAI-I: Durumluk kaygi 6lgegi STAI-II: Siirekli kaygi 6lgegi BDO: Beck depresyon 6lgegi.

Tablo 4’de katiimcilarin BDO skorlarina gére depresyon diizeyleri
simiflandinlmistir  ve  gruplar aras1 iliskiler test edilmistir.
Katiimcilarda sirasiyla en cok minimal (N=76, %46.06), sonra sirasiyla
orta (N=38, %23.03), hafif (N=36, %21. 82), siddetli (N=15, %9.09)
diizeyde depresyon tespit edilmistir. Katiimcilarin minimal, hafif,
orta, siddetli BDO diizeylerinin, cinsiyete ve simfa gére istatiksel
olarak anlamli bir farklilik gostermedigi tespit edilmistir p>0.05.

Tablo 4. Katiimcilarin depresyon siddetine gore dagilimi ve
gruplar arasi farklar

4.sinif 34 41.97 17 20.99 21 25.93 9 11.11 81 100
5.sinif 42 50 19 22.62 17 20.24 6 714 84 100
*p 0.589

*p degeri ki-kare testi ile elde edilmistir.

STAI-I: Durumluk kaygi 6lcegi STAI-II: Siirekli kaygi 6lcegi BDO: Beck depresyon élcedi

Tablo 5’de tiim degiskenlere iliskin korelasyon testi sonuclar
paylasilmistir. Bu sonuglara gore STAI-I ile STAI-Il arasinda (p <0.01),
STAI-I ile BDO arasinda (p<0.01), STAI-Il ile BDO arasinda (p <0.01)
pozitif yonlu, orta siddetli ve istatistiksel olarak anlamli bir iliski
tespit edilmistir. Yas ile STAI-I, STAI-Il ve BDO degiskenleri arasinda
iliski tespit edilememistir.

Tablo 5. Korelasyon tablosu

STAI-II

0.574*

BDO 0.567* 0.604**

**p <0.01
STAI-I: Durumluk kayg1 6lcegi, STAI-II: Siirekli kayg1 6lcegi
BDO: Beck depresyon 6lgegi.

TARTISMA

COVID-19 pandemi doneminde simdiye kadar yapilan ¢alismalarda
genellikle uzaktan egitim Oncesi donemde ya da uzaktan egitim
stirecinde 6grencilerin psikolojik durumlarini incelemistir.®2627
Bahsi gecen calismalardan farkli olarak calismamizda, uzaktan
egitimden yiiz yiize egitime gecis sonrasi donemde Ogrencilerin
kaygi ve depresyon diizeylerini arastirmak amaclanmistir. Sonuclar
4, simif ogrencilerinin  ortalama STAI-l  skorunun 5. sinmif
ogrencilerinin ortalama STAI-I skoruna gore anlamli derecede fazla
oldugunu gostermistir  (p=0.002). Bunun vyanminda 4. simf
ogrencilerinde durumluk kaygi gorilme orammin 5. simif
ogrencilerinde durumluk kaygi goriilme oranina gore anlaml
derecede yiiksek oldugu tespit edilmistir (p=0.008). Elde ettigimiz
verilere gore calismamza katilan klinik uygulamalar yapmakta olan
ogrencilerde yiiksek oranda durumluk kaygi (%86.67), siirekli kayg
(%80) ve depresyon (%41.21) varligi oldugunu soyleyebiliriz.

Hem pandemi oncesi dénem hem de pandemi déneminde, saglik
calisanlan ve bu alanda egitim géren &grencilerin kaygi skorlarim
inceleyen calismalarda genel olarak kadinlarin STAI-| ve/veya STAI-
Il skorlar erkeklere oranla daha yiiksek bulunmustur.'”?%2° Bahsi
gecen calismalarla uyumlu olarak bizim calismamizda da kaygi
skorlarimin ortalamalarinin kadinlarda (STAI-I: 52.73+11.5, STAI-II:
47.60+9.83) erkeklere gore (STAI-l: 49.81+10.08, STAI-II:
45.82+8.25) daha fazla oldugu tespit edilmistir. Bunun yaninda
istatiksel olarak anlamli bir farklilik olmamasina ragmen kadinlarda
(%90.9) durumluk kayginin erkeklere (%82.95) gore daha fazla
goriildiigii tespit edilmistir. Beck Depresyon Olcegi (BDO) ve cinsiyet
arasi iliski incelendiginde ise sasirtici bicimde calismamizdaki
erkeklerin depresyon skoru ortalamasi (16.42+0.99) kadinlara gore
(15.2121.03) fazla bulunmustur. Fakat diger taraftan calismamiza
katilan kadinlarda (%41.56) erkeklere gore (%40.9) daha sik
depresyon goriildiigli tespit edilmistir. Gelismekte olan iilkelerde
biyolojik etkenlerin yam sira kadinlarin maruz kaldig1 baskilar,
siddete ugrama, sosyal hayattan uzak kalma gibi sebeplerden 6tiirii
kadinlarda kaygi ve depresyon daha fazla gorilmektedir.®
Kadinlarin maruz kaldig1 psikolojik etkiler, kadinlarin daha duygusal
olmalan ve baskiya daha sik ugramalari, bazi erkeklerin kaygilarinm
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gizlemeleri nedeniyle kadinlanin erkeklere gore kaygi ve depresyona
daha yatkin olabilecegi diistiniilmektedir.

Pandemi oOncesi donemlerde dis hekimligi Ogrencilerinde yapilan
calismalar inceledigimizde; Bulut ve ark.? 4. simiflarin STAI-I ve STAI-
Il skorlarinin ortalamalarini sirasiyla 45.07+10.4 / 36.75 = 7.24 olarak
bulmusken, 5. Siniflarin STAI-I ve STAI-Il skorlar ortalamalarini ise
sirastyla 44.1 + 8.61 / 38.87 + 8.98 olarak bulmuslardir. Peker ve ark.>!
calismasimin sonuclarina gore 4. simflarin STAI-l ve STAI-Il kaygi
skorlarinin ortalamasi 37.5+6.39 / 41.8+5.73 iken, 5. simflarin STAI-I
ve STAI-Il skorlarinin ortalamasi ise sirasiyla 39.6 + 5.83 / 43.2+ 6.96
idi. Bizim calismamizda ise 4. simf ogrencilerinin STAI-l ve STAI-II
skorlar ortalamasi sirasiyla 53.85+ 9.69 ve 47.01+8.43 iken 5. Simif
ogrencilerin STAI-I ve STAI-II skorlar ortalamasi sirasiyla 48.58+11.34
ve 46.30+ 9.63 idi. Bizim calismamizda elde ettigimiz durumluk kaygi
ve sirekli kaygi skorlari ortalamalarinin yukarida bahsi gecen
calismalara gore daha yiiksek oldugu goriilmektedir. Pandemi siireci
toplumun her alanint oldugu gibi dis hekimlerini ve dis hekimligi
ogrencilerini de etkilemistir. Klinik uygulamaya yeni baslayan lisans
ogrencilerinin bilgi dizeylerinin COVID-19'dan korunma acisindan
yetersiz olabilecegini ve klinik tecriibe eksikliginin dis hekimligi
fakiiltesi Ogrencilerinde endise ve kaygiya neden olabilecegini
gosteren calismalar bulunmaktadir.’?3® Biz de 6grencilerin kaygi
skorlarinin yiiksek ¢cikmasinda pandemi siirecinin de etkisi olabilecegini
dusinmekteyiz.

Calismamizda klinik uygulamalar yapmakta olan 6grencilerin STAI-l ve
STAI-Il skorlar1 ortalamasi sirasiyla 51.17+10.86 / 46.65+9.04 idi.
Pandemi doneminde yapilan diger calismalarda klinik uygulamalar
yapmakta olan dis hekimligi 6grencilerin kayg skorlar incelendiginde,
Yildirim & Atas’in 2 elde ettigi sonuclara gore 6grencilerin STAI-I skoru
ortalamasi 50.40+9.32 iken STAI-Il skoru ortalamas1 45.71+6.98 idi.
Ozdede ve Sahin’in ¥ elde ettikleri sonuclara gére ise égrencilerin
STAI-I skoru ortalamasi 47.51+11.4 iken ve STAI-Il skoru ortalamasi
45.88+9.64 idi. Calismamizda elde ettigimiz kaygi skorlarinin bahsi
gecen calismalardan elde edilenlere gore daha fazla oldugu
goriilmektedir. Calismarmz uzaktan egitimden yiiz yiize egitime gecis
sonrasi donemde yapilmisken, yukarida bahsi gecen calismalar uzaktan
egitime gecilmeden oOnceki donemde yapilmistir. Calismamizda
skorlarin fazla olusunun bir nedeni de &grencilerin uzaktan egitim
siirecindeki edindikleri kaygi ve/veya tekrardan yiiz yiize egitime gecis
kaynakli olusan adaptasyon kaygisi olabilir. Bugiine kadar uzaktan
egitimden yiiz ylize egitime gecis sonras1 donemde 6grencilerin kaygi
diizeylerini 6lcen bir calismaya rastlanmamistir fakat uzaktan egitimin
ogrencilerde kaygi diizeyini artirdigim  gosteren  calismalar
bulunmaktadir.34%

Calismamzda STAI-I ve STAI-Il icin belirlenen 40 ve Uzeri kesme
degerine gore 4. simflarda durumluk kaygis1 olan 6grencilerin oram
(%93.83, n=76)’dir ve 5. simflarda durumluk kaygisi olan dgrencilerin
oranindan (%79.76, n=67) istatiksel olarak anlamli derecede yiksek
bulunmustur (p=0.008). Bunun yaninda 4. siniflarin durumluk kaygi
skorlar ortalamasi da (53.85+9.69), 5.siniflarin durumluk kaygi skorlarn
ortalamasina (48.58+11.34) gore istatiksel olarak anlamli derecede
yiiksek bulunmustur (p=0.002). Bu sonucun bir sebebi de 4. siniflarin
bu siirece 5. siniflara gore daha hazirliksiz yakalanmis olmalari olabilir.
Diger bir sebep olarak da 4. siniflarda klinik tecriibe eksikligi nedeniyle
goriilen kaygininin mevcut kaygiyr daha da siddetlendirmis olabilecegi
diistiniilmektedir.

Dis hekimligi 6grencilerinin depresyon diizeylerini arastiran Peker ve
ark.3! pandemi dénemi 6ncesi yaptiklar calismada 4. simflarin ortama
BDO skorunu 12.7+8.25 olarak; 5. simflarin ortalama BDO skorunu
12.849.04 olarak bulmuslardir. Bizim calismamizda 4.siniflar icin
ortalama BDO skoru 16.58+1.14 iken, 5. simflar icin ortalama BDO
skoru 15.15+0.87 idi. Pandemi doneminde klinik uygulamalar yapmakta
olan 6grencilerin depresyon skorlarim arastiran, Yildinm & Atas’in 2
calismasinda ortalama BDO skoru 14.68+10.58 iken. Bizim
calismamizda ortalama BDO skoru 15.85+9.16 idi. Bizim calismamizda
elde ettigimiz skorlar bahsi gecen calismalara gore daha yiiksektir.
Pandemi doneminde uzaktan egitim goren Ogrencilerde depresyon
oranminin yiiksek oldugunu gosteren calismalar mevcuttur.3®%7 Artan
kaygi icin sundugumuz sebeplerin aslinda depresyon icin de gecerli
olabilecegini dislinmekteyiz. Clinkii kaygi ve depresyon birbiri ile
iliskili psikolojik hastaliklardir.’® Calismamizda da elde ettigimiz
veriler bunu destekler niteliktedir. Calismammzda STAI-1, STAI-Il ve
BDO skorlarimin birbirleri arasinda pozitif yonde korelasyon oldugu

tespit edilmistir (p<0.01).

Pandemi donemi saglik calisanlarinda ve ogrencilerde ciddi
psikolojik hastaliklara neden olabilmektedir. Ozellikle dis hekimligi
ogrencilerinin, diger saglik grubu 6grencilerine gore daha kaygili ve
depresif olabileceklerini gésteren calismalar mevcuttur.’

Calismarmza katilan &grencilerin  %41.21'inde depresyon tespit
edilmistir. Yilmaz ve ark.*® da pandemi doneminde yaptiklan
calismalarinda saglik calisanlarin %43.5’inde depresyon goriildiigiinu
tespit etmislerdir. Calismamiza katilanlar depresyon derecelerine
gore de siniflandinlmstir.  Elde ettigimiz sonuglara gore
katilimcilarda sirasiyla en cok minimal (%46.06), orta (%23.03), hafif
(%21.82), siddetli (%9.09) depresyon tespit edilmistir. Besirli ve
ark.“ da yapmis olduklan calismada saglik calisanlarinda en cok
minimal diizeyde depresyon (%62) goruldiigiinii tespit etmisleridir.
Kizilal ve ark.?? ise dis hekimligi fakiiltesi 6grencilerinde en cok hafif
(mild) derecede depresyon goriildigiini tespit etmislerdir.

Calismamizda yas ile depresyon ve kayg duzeyleri arasinda bir iliski
saptanmamistir. Bu sonucun katilimcilarin yas araliginin az olmasi
kaynakli olabilecegi diisiiniilmektedir. Pandemi doneminde genc
eriskin yas grubunda (<40) ileri yasa gore kaygi ve depresyon
sikiginin arttigim bildiren calismalar mevcuttur.**? Bu acidan
baktigimizda inceledigimiz yas grubu (22.57+1.73) zaten toplumun
depresyon ve kaygi acgisindan en cok etkilenen yas grubuna dahil
olmaktadir. Bu yas grubu yasam tarzinin ani degisiminden, sosyal
aktivitelerin bozulmasindan en cok etkilenen yas grubu oldugunu
belirten calismalar mevcuttur. 44

Tim bu veriler disinda, lisans egitimi siireci de 6grencilerde kaygi ve
depresyonu siddetlendirmis olabilir. Pandemi donemi olmasinin yam
sira, sik araliklarla girdikleri zorlu sinavlar ve sinif tekrar korkusunun
ciddi depresyon ve kaygiya neden olabilecegi diisiinilmektedir.
Nitekim Solomou & Constantinidou* da calismalarinda pandemi
déneminde 6grenci olanlarin olmayanlara gére, lisans égrencilerinin
ise yliksek lisans 6grencilerine gore daha kaygili ve depresif oldugunu
tespit etmislerdir.

Bildigimiz kadariyla calismamiz, uzaktan egitimden yiiz yiize egitime
gecis sonrasindaki donemi, depresyon ve kaygi diizeyleri acisindan
degerlendiren ilk calismadir. Bunun yaninda bu arastirmanin tek
merkezli olmasi ve klinik uygulamalar yapan diger meslek grubu
ogrencilerinin  calismaya  dahil  edilmemesi  calismamizin
limitasyonlarindandir. Ogrenciler uzaktan egitim déneminde de
incelenip, uzaktan egitim ve yiiz ylize egitimin etkileri hakkinda
daha kesin kanilara vanlabilirdi.

SONUC

Pandemi siirecinde uzaktan egitimden yiiz ylize egitime gecis sonrasi
dénemde klinik uygulamalar yapmakta olan dis hekimligi fakdltesi
ogrencilerinde kaygi ve depresyonun, endise olusturacak oranda
yaygin olabilecegi disiinilmektedir. Ayrica calismamizda klinik
uygulamalarin ilk yiinda olan 4. simif 6grencilerinde durumluk kaygi
gorilme sikligimn anlamli derecede fazla oldugu saptanmistir.
Katiimcilarin cogunda minimal diizeyde depresyon bulunmus, az bir
kisminda ise siddetli depresyon gorilmustir.

Dis hekimligi fakiiltelerinde klinik uygulamalar da yapmakta olan bu
ogrencilere, kaygi ve depresyonu azaltmaya yonelik egitimler
verilebilir. Bu donemde 0Ggrencilere, yakin cevresinden destek
almasi, rahatlama teknikleri ve nefes egzersizleri uygulamasi
onerilebilir. Gerekli durumlarda kaygi ve depresyonun azaltilmasi
icin psikolojik destek saglanmasi ve danismanlik sistemleri kurulmasi
duisiiniilebilir. ileri vakalarda psikiyatrik muayene énerilebilir.

Depresyon ve kaygiya neden olan sebeplerin aynintili incelenmesi
gerekmektedir. Klinik uygulamalara ve egitime yeni diizenlemeler
getirilebilir, gerekirse miifredat degisikligi yapilabilir. Uzaktan
egitim sonrasi yiiz yiize egitime gecisin psikolojik etkilerini
degerlendirmek igin arastirmalar yapilabilir ve gerekli goriliirse
egitime yonelik yeni modeller gelistirilebilir. 4.s1mf 6grencilerine ek
oryantasyon egitimleri ve bilimsel yayinlar ve seminerler yoluyla
pandemi ile alakali egitimler de verilebilir.

447

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



COVID-19 Pandemi Siirecinde Uzaktan Egitimden Yiiz Yiize Egitime Gegis Sonrasinda Klinik Uygulamalar Yapmakta Olan Dis Hekimligi Fakiiltesi Ogrencilerinin Kaygi ve Depresyon Diizeylerinin Degerlendirilmesi

Cilt 10 » Sayi 1

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

Bu calisma 6. Uluslararast Degisen Diinyada Fen, Sosyal ve Saglik
Bilimleri Kongresinde 02-03 Temmuz 2022, Istanbul, Tiirkiye (online)
sozlii olarak sunulmustur.

This study was presented orally at the 6th International Congress of
Science, Social and Health Sciences in a Changing World, 02-03 July
2022, Istanbul, Turkey (online).

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

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

Benzerlik Taramasi / Similarity scan
Yapildi - ithenticate

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

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

Finansman / Grant Support

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

Cikar Catismasi / Conflict of Interest

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

Yazar Katkilar1 / Author Contributions

Calismanin Tasarlanmasi | Design of Study: EY (%40), SY (%60)

Veri Toplanmasi | Data Acquisition: EY (%50), SY (%50)

Veri Analizi | Data Analysis: EY (%50), SY (%50)

Makalenin Yazimi | Writing up: EY (%60), SY (%40)

Makale Gonderimi ve Revizyonu | Submission and Revision: EY (%60),
SY (%40)

Selcuk Dental Journal | ISSN: 2148-7529

448



Selcuk Dent J. 2023

Yavuz E, Yilmaz S

KAYNAKLAR

1.

20.

21.

22.

. Depression

WHO. WHO Director-General’s opening remarks at the media
briefing on COVID-19-11 March 2020. (Cited 10 May 2021) Available
from:
URL:https://www.who.int/directorgeneral/speeches/detail/who-
director-generals-opening-remarks-at-themedia-briefing-oncovid-
19---11-march-2020.

Gao Z, XuY, Sun C, Wang X, Guo Y, Qiu S, et al. A systematic review
of asymptomatic infections with COVID-19. J Microbiol Immunol
Infect 2021; 54(1): 12-16.

Javaid M, Chaudhary FA, Fazal, Khan EA, Hyder M, Ud Din S. Mode
of transmission of COVID-19, Oral Manifestations, Precautionary
Measures/Clinical Strategies and Treatment Considerations in
dentistry. Pakistan J. Medical Health Sci. 2022;16(1): 3-6

Xie X, Li Y, Chwang A, Ho PL, Seto WH. How far droplets can move
in indoor environments--revisiting the Wells evaporation-falling
curve. Indoor air 2007; 17: 211-225.

Sanli D, Uyanik G, Avdal EU. COVID-19 pandemi siirecinde diinyada
hemsirelik egitimi. izmir Katip Celebi Universitesi Saglik Bilimleri
Fakiiltesi Dergisi 2021; 6(1): 55-63.

TUBA. (Tiirkiye Bilimler Akademisi) (2020). COVID 19 pandemi
degerlendirme raporu.
http://www.tuba.gov.tr/files/images/2020/kovidraporu/C ovid-
19%20Raporu-Final+.pdf [12 Ocak 2021].

Bilimsel Damisma Kurulu Calismasi. COVID-19 (SARS-CoV-2
Enfeksiyonu) Genel Bilgiler, Epidemiyoloji ve Tani. TC Saglik Bakanl
2020. Available from:
https://covid19.saglik.gov.tr/Eklenti/39551/0/covid19rehberigen
elbilgilerepidemiyolojivetanipdf.pdf

Coulthard P. Dentistry and coronavirus (COVID-19)-moral decision-
making. Br. Dent. J. 2020; 228(7): 503-505.

Tugut F, Tugut N, Celik BY. Saglik alaninda okuyan dgrencilerin
covid-19 pandemi sirecinde durumluk sureklilik kaygi, algilanan
stres ve depresyon diizeylerinin belirlenmesi. Cumhuriyet
Universitesi Saglik Bilimleri Enstitiisii Dergisi 2021; 6(2): 136-144.

. Al-Rawi NH, Uthman AT, Saeed M, Abdulkareem AA, Al Bayati S, Al

Nuaimi A. Depression, anxiety and stress among dentists during
Covid-19 lockdown. Open Dent J 2022; 16(1).
WC. What is depression?
Organization.2012

World  Health

. Sahin M. Korku, kaygi ve kaygi (anksiyete) bozukluklari. Avrasya

Sosyal ve Ekonomi Arastirmalari Dergisi 2019; 6(10): 117-135.

. Wang C, Cheng Z, Yue XG, McAleer M. Risk management of COVID-

19 by universities in China. Journal of Risk and Financial
Management, 13(2), 36.et al. Risk management of COVID-19 by
universities in China. Journal of Risk and Financial Management
2020; 13(2): 36.

. Bulguroglu Hi, Bulguroglu M, Ozaslan A. Covid-19 pandemi

siirecinde iiniversite 6grencilerinin fiziksel aktivite, yasam kalitesi
ve depresyon seviyelerinin incelenmesi. Acibadem Universitesi
Saglik Bilimleri Dergisi 2021; 12(2): 306-311.

. Spielberger CD, Gorsuch RL, Lushene RE. STAlI manual. Palo Alto,

CA: Consulting Psychologists Press. 1970.

. Oner N, Le Compte A. Durumluk-Siirekli Kaygr En-vanteri El Kitabi.

Bogazici Universitesi Yayim NO 333, istanbul, 1982

. Sakaoglu HH, Orbatu D, Emiroglu M, Cakir 0. Covid-19 salgim

sirasinda saglik calisanlarinda spielberger durumluk ve siirekli kaygi
diizeyi: Tepecik hastanesi ornegi. Tepecik Egitim ve Arastirma
Hastanesi Dergisi 2020; 30: 1-9

. Okutan E, Akbas MG. 15-24 yas arasi 6grencilerin kariyer kaygilarini

incelemeye yonelik literatur arastirmasi. Siyaset, Ekonomi ve
Yonetim Arastirmalan Dergisi 2019; 7(1):33-41.

. Van Dam NT, Gros DF, Earleywine M, Antony MM. Establishing a

trait anxiety threshold that signals likelihood of anxiety disorders.
Anxiety, Stress & Coping 2013; 26(1): 70-86

Ozyurt G, Oztiirk Y, Kanik A, Oral E, Aslankaya ZD, Gérmez V, inal
N. COVID-19 Salgin Giinlerinde Cocuk Saghigi ve Hastaliklar
Asistanlarinin Anksiyete Diizeyi. Turk J Child Adolesc Ment Health
2021; 28(1): 9-13

Beck AT, Ward CH, Mendelson M. Mock J, Erbaugh J. An inventory
for measuring depression. Arch Gen Psychiatry 1961;4(6): 561-711
Beck AT, Steer RA. Internal consistencies of the original and revised
Beck Depression Inventory. J Clin Psychol. 1984; 40(6): 1365-7

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

1.

42.

Tegin B. The relationship between depressive symptoms and
assertiveness levels in university students. Hacettepe
Universitesi Edebiyat Fakiiltesi Dergisi 1990;1(2):51-63.

Hisli N. beck depresyon envanterinin Universite 6grencileri icin
gecerligi, glivenirligi. Psikoloji Dergisi 1989;7(23):3-13

Akdemir M, Aktekin MR, S6nmez Y, Baysal OD, Mamakli S, Kése F,
et al. Tip oOgrencilerinde depresyon ve psikolojik sikinti,
prospektif bir calisma. Noro-Psikyatri Arsivi 2022; 59(2): 116-122
Yildirim TT, Atas O. The evaluation of psychological state of
dental students during the COVID-19 pandemic. Braz Oral Res
2021; 35.

Ozdede M, Sahin S. Views and anxiety levels of Turkish dental
students during the COVID-19 pandemic. Journal of Stomatology,
2020; 73(3): 123-128.

Bulut E, Poyrazoglu E, Yiksel BEK. Ondokuz Mayis Universitesi Dis
Hekimligi  Fakiiltesi  6grencilerinde dental anksiyetenin
incelenmesi. Ondokuz Mayis Universitesi Dis Hekimligi Fakiiltesi
Dergisi 2009; 10(2): 16-24.

Kulu M, Ozsoy F, Giirler EB, Ozbeyli D. COVID-19 salgininin dis
hekimleri (izerinde yarattigi gelecek kaygisi ve stresin
degerlendirilmesi. Pamukkale Tip Dergisi 2020 14(1): 103-112.
Patel V, Kleinman A. Poverty and Common Mental Disorders in
Developing Countries; Bulletin of the World Health Organization
2003; 81:609-615

Peker I, Alkurt MT, Usta MG, Turkbay T. The evaluation of
perceived sources of stress and stress levels among Turkish
dental students. International Dental Journal 2009; 59(2):103-
111.

Karagéz Kirarslan O, Yildinm B. COVID-19; Drs Hekimligr
Ogrecilerinde Kaygi, Endise ve Egitim Durumlarina Etkist. 8th
UTSAK Kongresi Bildiri Kitabi, Online/ Ankara 25/26 Aralik 2021,
ss79-83.

Kizilct E, Demiroglu C, Duman B, Gumus H. Evaluation of
Knowledge Levels of Dentistry Students on the COVID-19 and its
Effects on Depression. Pesquisa Brasileira em Odontopediatria e
Clinica Integrada 2022; 22: €210015-e210015.

Tonkus M., Bakirhan C. Uzaktan Egitimin Uygulamali Alanlarda
Egitim Goéren Ogrencilerin Anksiyete Diizeyine Etkisi. Artuklu
International Journal of Health Sciences 2022; 2(1): 7-18.
Durgun H, Tayfur C., Avci AB, Kalyoncuoglu B. Covid-19 siirecinde
hemsirelik 6grencilerinin uzaktan egitime yonelik gorisleri ve
kayg diizeyleri. Dokuz Eyliil Universitesi Hemsirelik Fakiiltesi
Elektronik Dergisi 2021; 14(2): 142-148.

Islam MA, Barna SD, Raihan H, Khan M NA, Hossain MT. Depression
and anxiety among university students during the COVID-19
pandemic in Bangladesh: A web-based cross-sectional survey.
PloS one 2020; 15(8): €0238162.

AlAzzam M., Abuhammad S, Abdalrahim A, Hamdan Mansour AM.
Predictors of depression and anxiety among senior high school
students during COVID-19 pandemic: The context of home
quarantine and online education. The Journal of School Nursing
2021; 37(4): 241-248.

Yildirim TT., Karaman T. Dis hekimligi fakiiltesi preklinik
ogrencilerinin kaygi ve depresyon diizeylerinin gesitli degiskenler
acisindan degerlendirilmesi. Turkiye Klinikleri Dis hekimligi
Bilimleri Dergisi 2017; 23(3): 155-165.

Yilmaz AN, Derya YA, Altiparmak S, Cihan EG, Oztas HG.
Investigating the relationship between the depression levels of
midwives and nurses and their emotional labor and secondary
traumatic stress levels in the COVID-19 pandemic period with
structural equation modelling. Archives of Psychiatric Nursing
2022, 40, 60-67.

Besirli A, Erden SC, Atilgan M, Varlihan A, Habaci MF, Yeniceri,
et al. The relationship between anxiety and depression levels
with perceived stress and coping strategies in health care
workers during the COVID-19 pandemic. The Medical Bulletin of
Sisli Etfal Hospital 2021; 55(1): 1

Kabeloglu V, Giil G. Covid-19 salgim sirasinda uyku kalitesi ve
iliskili sosyal ve psikolojik faktorlerin arastirilmasi. Journal of
Turkish Sleep Medicine 2021; 2: 97-104.

Xiong J, Lipsitz O, Nasri F, Lui, LM., Gill, H, Phan, L, et al. Impact
of COVID-19 pandemic on mental health in the general
population: A systematic review. Journal Of Affective Disorders
2020; 277:55-64.

449

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



COVID-19 Pandemi Siirecinde Uzaktan Egitimden Yiiz Yiize Egitime Gegis Sonrasinda Klinik Uygulamalar Yapmakta Olan Dis Hekimligi Fakiiltesi Ogrencilerinin Kaygi ve Depresyon Diizeylerinin Degerlendirilmesi C|It 10 . Sayl 1

43. Barg1 G, Sahin E, Cimenli C. Covid-19 pandemisi sebebi ile
uzaktan egitim goren Universite 6grencilerinde stres, anksiyete,
depresyon ve fiziksel aktivite diizeylerinin incelenmesi. Izmir
Democracy University Health Sciences Journal 2021;4(2): 159-
168.

44. Solomou |, Constantinidou F. Prevalence and predictors of
anxiety and depression symptoms during the COVID-19 pandemic
and compliance with precautionary measures: age and sex
matter. Int J Environ Res Public Health 2020; 17(14): 4924

450

Selcuk Dental Journal | ISSN: 2148-7529



Selcuk Dental Journal 10/2 (Nisan 2023): 451-456

Research Article /Arastirma Makalesi

Evaluation of Depression, Anxiety, Stress, and Postgraduate Plans of Dentistry Students

Dis Hekimligi Ogrencilerinin Depresyon, Anksiyete, Stres ve Mezuniyet Sonrasi Planlarimin Degerlendirilmesi
Giilbahar ERDINC<(0rciD-0000-0002-0883-9834), Taibe TOKGOZ KAPLANP(ORCID-0000-0003-3967-4259)

%Karabuk University, Faculty of Dentistry, Department of Prosthodontics, Karabuk, Tirkiye
%arabiik Universitesi, Dis Hekimligi Fakiiltesi, Protetik Dis Tedavisi AD, Karabiik, Tiirkiye
PKarabuk University, Faculty of Dentistry, Department of Pediatric Dentistry, Karabuk, Tirkiye
PKarabiik Universitesi, Dis Hekimligi Fakiiltesi, Pedodonti AD, Karabiik, Tiirkiye

ABSTRACT

Background: This study aimed to measure the depression, anxiety and stress
levels of dental students using DASS-21. It was also aimed to evaluate the
relationship between these levels and to investigate the effect of these stress
levels on career motivation.

Materials & Methods: An online questionnaire that contains four-part was
developed using Google Forms. The first section is related to the
sociodemographics data of participants. The second section contains DASS-21
questions. The other sections are about choosing dentistry and postgraduate
plans for the students. Data were analyzed with IBM SPSS V23. The Kruskall-
Wallis H test was used to compare data according to groups of three or more,
and multiple comparisons were examined with Dunn's test. The significance
level was taken as p<0.050.

Results: A total of 791 undergraduate dental students participated in the
study. The study sample comprised 61,2% females (n=484) and 8% married
(n=6).A statistically significant difference was found between the median
stress scores according to gender (p<0.001). It was observed that the stress
level increased statistically significantly in the 5th grade (p<0,001). The
depression level of married people was statistically lower (p=0.046). Only 5.2%
of the participants stated that they dont want to specialize in any branch.

Conclusion: Dentistry education is a complex process and can cause an
increase in students' levels of stress, anxiety, and depression. The methods of
coping with stress should be taught to students to train psychologically
healthy. Students should be supported to make the most appropriate decisions
in their career choices and post-graduation plans.

Keywords: DASS, dental

postgraduate

education, depression, career motivation,

0z
Amag: Bu calismada DASS-21 kullamlarak dis hekimligi 6grencilerinin
depresyon, kaygi ve stres diizeylerinin 6lciilmesi amaglanmistir. Ayrica bu

diizeyler arasindaki iliskinin degerlendirilmesi ve bu stres diizeylerinin
kariyer motivasyonu uzerindeki etkisinin arastirilmas1 amaclanmistir.

Gereg ve Yontemler: Google Formlar kullanilarak dort bélimden olusan
cevrimici bir anket gelistirilmistir. ilk bélim, katiimcilarin sosyodemografik
verileriyle ilgilidir. Tkinci béliim DASS-21 sorularim icermektedir. Diger
bolimler, ogrenciler icin dis hekimligi ve lisansistii planlar secme ile
ilgilidir. Veriler IBM SPSS V23 ile analiz edildi. Verilerin li¢ ve Uzeri gruplara
gore karsilastirilmasinda Kruskall-Wallis H testi, coklu karsilastirmalar Dunn
testi ile incelenmistir. Anlamlilik diizeyi p<0,050 olarak alinmstir.

Bulgular: Calismaya toplam 791 dishekimligi lisans 6grencisi katilmistir.
Arastirmanin  orneklemini %61,2 kadinlar (n=484) ve %8 evliler (n=6)
olusturmaktadir. Cinsiyete gore stres puan ortancalar arasinda istatistiksel
olarak anlamli bir fark bulunmustur (p<0,001). Stres diizeyinin 5. sinifta
istatistiksel olarak anlamli diizeyde arttig1 goriildi (p<0,001). Evlilerin
depresyon diizeyi istatistiksel olarak daha diistiktii (p=0,046). Katilimcilarin
sadece %5,2'si herhangi bir bransta uzmanlasmak istemedigini belirtmistir.

Sonug: Dis hekimligi egitimi karmasik bir siirectir ve 6grencilerin stres, kayg
ve depresyon diizeylerinde artisa neden olabilir. Ogrencilere psikolojik
olarak saglikli yetismeleri icin stresle bas etme yontemleri 6gretilmelidir.
Ogrencilerin kariyer secimlerinde ve mezuniyet sonrasi planlarinda en uygun
kararlan vermeleri desteklenmelidir.

Anahtar Kelimeler: DASS, dis hekimligi egitimi, depresyon,
motivasyonu, lisansusti

kariyer

Introduction

Stress is the body's normal response to excessive pressure.’ Depending
on the stress, mental or psychological tensions may be experienced in
the face of adverse conditions.? The state of stress among dental
students has been the subject of much research worldwide since the
1970s.3 Dentists have to cope with stress, anxiety, and depression since
their student years.* Many reasons cause stress in dentistry students,
gender, workload, grades in preclinical years, learning clinical
procedures and dealing with complex patients in clinical years, marital
status, exams, the first choice of admission, monetary difficulties,
living arrangement, and class. Stressors can affect dentistry students in
different ways and cause negative effects such as a decline in academic
performance, burnout, mood changes, frustration, and decreased
concentration.*” In addition, a student under stress may be worried
about the future, and career motivation and professionalism may
change.

The concept of professionalism in dentistry has been defined as the
commitment of dentists to adhere to behaviors, principles, and
relationships that justify the public's trust in the dental profession.?
According to studies, students' positive attitudes towards patient-
centered social responsibility and access to care at the beginning of
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their dental education decrease as they progress through their
program.’® The professionalism may change over time depending on the
stress experienced, and considering these changes, it is thought that
career plans after graduation may change over the years. Studies have
been developed by increasing students' professional knowledge and
clinical experience of attitudes toward professionalism and by
continuously evaluating this knowledge during dental education.™
Supporting an educational environment that emphasizes student
perspectives on learning experiences that can advance their
professionalism, and role modeling of professional behavior reveals its
need." The literature shows that dental students' characteristics such
as gender, age, academic proficiency, personality, and family history,
can affect dental students' attitudes toward professionalism.®"
Although the level of professionalism of dental students has been
investigated worldwide; there is a lack of information about the factors
affecting professionalism and career planning in Turkish dental
students and this lack of information should be eliminated.?

The Depression, Anxiety, and Stress Scale (DASS-21) measure three
dimensions of these psychological states on a single, comprehensive,
and reliable scale.’ " The DASS consists of 3 parts, each consisting of
7 questions, and for each question, participants are asked to rate their
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psychological state in the past week.'® DASS-21 has been used in many
international studies to measure the depression, anxiety, and stress
levels of university students.’®'® Although many studies evaluate
stress levels and describe stress factors in the dental environment in
Turkey, measures of depression and anxiety have never been used to
assess psychological well-being. Therefore, this study aimed to
measure the depression, anxiety, and stress levels of dentistry
students in Turkey using DASS-21, to evaluate the relationship
between these levels and stress factors in literature, and to
investigate the effect of this stress on career motivation.

MATERIALS & METHODS

This study was reviewed and approved by the University of Karabuk
Human Research Ethics Committee (Approved by decision number
2022/1164). An online questionnaire was developed using Google
Forms. Participation was voluntary and anonymous and each
participant gave consent to participate before starting the survey. All
students enrolled in a dentistry program between grades 1-5 at
different universities in Turkey were included. The purpose of the
study was elucidated to all participants who signed consent forms
before participation.

An online questionnaire was developed that consist of four sections.
The first section includes sociodemographic questions, such as gender,
nationality, marital status, and years of education. 21 questions from
the short form version of the DASS form the second part of the
questionnaire. The DASS shows acceptable psychometric properties
and can be compared with other scales with confidence.'" It includes
three parts, each consisting of seven questions. Each of the three
rankings is scored on a Likert scale from 0-3 (0: never, 1: occasionally,
2: often, 3: always). Depression, anxiety, and stress scores are
calculated by summing the scores of the relevant items and the score
scale ranges from mild to very severe.

Three separate points will be taken from the scale regarding
depression, anxiety, and stress. The lowest score that can be obtained
from the scale is 0 for each section, and the highest is 14+, 10+, and
17+, respectively. Compared to other anxiety scales, it is an easy-to-
understand, reliable scale that quantitatively measures the
participants’ stress levels. In the third part, there are questions about
the selection process of the dentistry profession. In the fourth part,
there are questions about career planning after graduation. Then, the
obtained data will be analyzed, and the professional motivations and
emotional states of dentistry students will be evaluated.

Data were analyzed with IBM SPSS V23. Suitability to normal
distribution was examined by Kolmogorov-Smirnov and Shapiro-Wilk
tests. Mann-Whitney U test was used for the comparison of non-
normally distributed data for two groups; the Kruskall-Wallis H test
was used for the comparison of non-normally distributed data for
three or more groups. Multiple comparisons were analyzed with Dunn's
test. The results of the analysis were presented as mean + standard
deviation and median (minimum-maximum) for quantitative data and
as frequency and percentage for categorical data with a significance
level of p<0.05.

RESULTS

A total of 791 undergraduate dental students participated in the
study. The participants were between 17 and 42 years (overall mean
age: 20,88+2,11). The study sample comprised 61,2% females (n=484)
and 8% married (n=6). The nationality of 90.7% of the participants was
recorded as other. 64% of the participants stated that they were
considering quitting dentistry and moving to another department
during their education. All demographic and general information of
the students is presented in Table 1.

Table 1. Sociodemographic characteristics of the participants

484 61.2

Female
Gender
Male 307 38.8
Turkey 714 90.3
Nationality
Other 7 9.7
Single 785 99.2
Marital status
Married 6 0.8
1 169 214
2 216 273
Grade 3 139 17.6
4 171 216
5 96 12.1
With family 149 18.9
Type of
residence Student house 230 29.2
Dormitory 410 52.0
| don’t want to specify. 43 5.5
| don't receive any psychological support. 501 63.7
Psycsl-ltgltt;gical | receive professional psychological support. 16 2.0
I'm on psychiatric medication. 26 B3]
| want to get psychological support, but | don’t 201 255
apply. :
Other 15 1.9
Dentistry 452 57.3
First choice in
the department Pharmacy 6 0.8
Engineering 36 4.6
Medicine 280 35.5
Parents 179 227
Friends 20 25
IREHD i Other 49 6.2
are influential
in choosing .
dentistry Dentists 65 8.2
My own 444 56.3
Teachers 32 4.1
0 Yes 100 12.7
Having a
dentist's parent No 689 873
Have you
considered VG 22 &
changing to
another No 508 64.5
department?

Table 2 shows the questions and answers regarding the participants'
motivations in choosing dentistry. Looking at the results, it is striking
that the participants chose dentistry because it is a prestigious
profession with a high income.
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Table 2. Responses of the participants regarding their motivation to

choose dentistry

that was my career plan. 14.8 13.2 26.1 224 235

it has a high income. 52 10.1 20.5 37.0 271

it is a prestigious profession. 4.7 5.9 14.4 34.1 40.9
i was impressed by my dentist. 39.9 204 15.3 10.4 14.1
itis easy to find a job. 14.5 15.7 275 26.4 15.9

i want to help people. 7.7 e 19.8 28.6 34.0

i can own my clinic. 6.9 11.3 17.4 26.5 37.9
22 ATy e 200 17 16.4 206 313

A statistically significant difference was found between the median
stress scores according to gender (p<0.001). While the median stress
score was 8 for women, it was 7 for men (Table 3). A statistically
significant difference was found between stress, anxiety, and
depression levels according to the student's grade (p<0.001). The
highest values were observed in senior students. A statistically
significant difference was found between the median values of stress
score according to the answers given to the question of who was
affected when choosing dentistry (p<0.001). The lowest median value
of 7 was obtained in dentists and self-determination responses. The
anxiety score was statistically significantly higher in those who
responded that | received psychiatric medication support (p<0.001). A
statistically significant difference was found between the median values
of depression scores according to marital status (p=0.046). While the
median depression score was 6 in singles, it was 3.5 in married people.
A statistically significant difference was found between the median
values of depression score according to the answers to the question "Is
there any other dentist in your family" (p=0.037). The depression score
of those who thought about transferring to another undergraduate
program was statistically significantly higher than those who did not
(p<0.001).

Table 3. Comparison of stress, anxiety, and depression scores
according to the answers given to the questions

Female  8(0-21) 7 (0-21)
Gender <0.001¢ <0.001  7(0-18)  <0.001
Male 7(0-21) 5 (0-21)
Turkey  8(0-21) 6 (0-21) 7 (0-18)
Nationality <0.001° <0.001° <0.001¢
Other 6 (0-21) 4(0-21) 5 (0-18)
) Single 7 (0-21) 6 (0-21)
Marita! 0.956' 0050°  6(0-18)  0.046¢
Married 7.5 (0-14) 4(0-5)
1 6 (0-18)* 5 (0-19)* 5 (0-17)*
2 7(0-21) 5 (0-21)* 6 (0-18)"
Grade 3 8(121)F  <0.001c  6(0-21)  <0.001c  7(0-18)*  <0.001¢
4 7 (0-21)* 7 (0-21) 7 (0-18)*
5 9 (2-21) 7 (0-18)° 7 (0-18)°
With
amiy | 8(020) 6 (0-18) 7 (0-18)
Type of Student Y . Y . Y "
BB ousa. | 8(021) 0058 6(0-21)  0.997 7(0-18)  0.250
Dormitory 7 (0-21) 6 (0-21) 6 (0-18)
Parents 8 (0-20)" 7(0-19) 7 (0-18)
Fiends O )(,1’ 6 (0-21)" 7 (1-18)"
Peoplewno  Other 9 (121y 7(0-21)* 9 (2-18)
?r']ecﬁozgia’; <0.001¢ 0.007¢ <0.001¢
dentistry | Dentists 7 (1-21)° 6 (0-21)* 6 (0-18)"
Myown  7(0-21) 5 (0-21)" 6 (0-18)"
Teachers 9 (0-20)* 7017y 7(217)®
Having a Yes 7 (0-21) 5 (0-21)
dentist's 0.119° 0.037"  6(0-18)  0.037°
parent No 7(0-21) 6 (0-21)
cﬂﬁ‘;ﬁ,‘e’f:d Yes 9(0-21) 7 (0-21) 7 (0-18)
changing to <0.001" <0.001° <0.001¢
another No 7 (0-21) 5 (0-21) 6 (0-18)
department?

Kruskall Wallis H test, "Mann Whitney U test, a-d: There is no difference between answers with the same
letter.

The responses of the participants, who were compared with stress, anxiety and depression in the table,
should be evaluated separately on the main headings. This table does not make a direct statistical
evaluation about the relationship between stress, anxiety and depression levels.

As high as 59% of the participants stated that they would like to
pursue their careers abroad (Table 4). The majority of the students
said that they would like to work in their clinic after graduation.
Only 5.2% of the participants stated that they don't want to
specialize in any branch, while the others said they planned to
advance their careers in various specializations. 61.6% of the
participants reported changing their career plans after graduation
for multiple reasons.
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Table 4. Questions and answers regarding the postgraduate dental

careers of the participants

Public Hospital 95 121

Other 12 1.5

My clinic 196 50.0
Private clinic 114 14.5
University/Academic career 149 19.0

| don't plan to examine after patients. 5 0.6
| have not decided yet. 214 273

Oral and Maxillofacial Surgery 152 19.3
Oral and Maxillofacial Radiology 10 1.3
Endodontics 22 238
Orthodontics 146 18.5
Pedodontics 45 5.7
Periodontology 17 22
Prosthetic Dentistry 29 3.7
Restorative Dentistry 10 13
| don't want to do a Specialization/PhD. 41 5.2
It can be any branch. 39 4.9
| have not decided. 277 352
e
Yes 466 59.1
No 145 18.4
I'm undecided 177 225
(5 oy e s S S
No 299 38.4
Yes, | made a career plan where | would be exposed to less stress. 75 9.6
Yes, | have a better understanding of the field of dentistry work. 197 253
Yes, | changed my career plan because of my education expenses. 15 19
Yes, | realized that | have different interests and abilities. 60 77
Yes, other 133 1741

DISCUSSION

This study aims to determine the stress, anxiety, and depression levels
of dentistry students during the education process to evaluate their
motivation in choosing dentistry and their career plans after
graduation. Adverse external or internal stimuli cause stress as a
normal biological response in the body. Although stress is often a
motivating stimulus, it can cause clinical disorders such as anxiety and
depression.? Many researchers have conducted studies evaluating
students’ choice of dentistry and their motivation.?"?° In most studies,
different questionnaires were applied, so comparing the results
became challenging. In previous studies, not being successful enough,
education expenses, and continuing their dental education in line
with the expectations of their families were stated among the factors
that may cause stress.?®?’

Undergraduate dental education in Turkey is a 5-year program. The
fourth and fifth years are internship programs, and students examine
patients in all specialties under the guidance of teachers at certain
times. The students started to treat patients in the 4th grade, and it
was observed that the stress level increased statistically significantly
in the 5th grade (p<0,001). In general, as the student progresses
through the academic program, the level of stress increases, mainly
due to the transition to the clinical environment, anxiety about the
future, and striving to succeed academically and clinically.” These
students may have difficulty managing patients, have an inadequacy
in completing clinical tasks, and fear a future dental career. Bathla

et al. declared that students reported higher levels of anxiety and
depression in the first and last years. In addition, they classified the
factors that may cause stress as academic and non-academic and
aimed to define the predisposing factors.'

As a result of this study, it was seen that people who decided to study
dentistry had the lowest anxiety, stress, and depression compared to
others. Supporting these results, advising parents not to force their
children to participate in educational programs they dislike is equally
essential in reducing stress.?® Similar to the results of the present
study, previous studies also reported that students whose first choice
was dentistry were less stressed.>*?%30 While 57.3% of the participants
stated that dentistry was their first choice in this study, this rate was
determined as 63.5% in the study of Basudan et al.* Similarly, Sezer
and colleagues reported that more than half (53.9%) of the students
participating in the survey preferred dentistry as their first choice.?

Previous studies reported that female students had higher levels of
stress, anxiety, and depression, and the results of this study are in line
with this information. The fact that women are more likely to express
their concerns and feelings, and internal psychological differences
between the genders, can explain this observation.>?%3 Another
variable evaluated in this study is marital status, and no significant
difference was observed in the stress and anxiety levels of the
participants. However, the depression level of married people was
statistically lower (p<0.001). Previous studies have shown that a
student’s marital status is not a significant factor in psychological
status."32 However, the marriage relationship and care of children
may be a source of support. In the present study, depression level was
found to be significantly lower in married people compared to single
people (p=0.046). However, no significant difference was found in
stress and anxiety levels.

Paudel et al. emphasized that if faculties work with an educational
specialist to design and develop a student-oriented curriculum,
psychological well-being and stress in dental students will increase and
stress will decrease.?® Students should be supported to develop coping
methods, and training on stress-reducing options such as healthy
living, yoga, and meditation should be included in the curriculum.3

There is no study evaluating the relationship between stress areas with
the level of anxiety, depression, and suicidal intention. However,
Galan et al. reported the prevalence of suicidal ideation among dental
students for preclinical and clinical years.® This study also showed
that 25% of the participants want professional psychological support
but have not applied yet. This may be associated with the fear of
stigma in their social environment and the high costs of professional
psychological help. Therefore, dentists should be routinely provided
with psychological support both in their student years and professional
dentistry lives by the affiliated institutions.

Considering who is influenced by students when choosing dentistry,
Sezer et al.? reported in their study that 66.4% of the participants
stated that choosing dentistry was their own decision, this rate was
recorded as 56.3% in the present study. As a result of this study, it has
been observed that families are also very effective in students'
choosing dentistry.

In previous studies to measure the stress situation, the Dental
Environment Stress (DES) questionnaire was mostly used.>3¢ While the
DES is useful for investigating sources of stress, it does not provide
information on stress levels. Although stress has been extensively
investigated in dental students, anxiety and depression have been
much less investigated.® The DASS is a commonly used, well-validated,
and reliable tool for quantitatively measuring stress levels.">'> DASS
was also preferred in the planning of this study.

More and Kohn declared that the profession's reputation and financial
earnings were usually reported occupational motivations for studying
dentistry in their study published in the 1960s.% Khalaf stated that
economic status and reputation resonate worldwide in association
with the dental profession.®® The findings of our study are also
consistent with these studies, and the participants reported that they
agree that dentistry is a prestigious profession with a high income.

Shah et al found that dental students who participated in their study
generally had positive attitudes toward professionalism.? Postgraduate
education or specialization is mainly seen as mandator In this study,
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only 5.2% of the participants stated they did not want to receive any
postgraduate education. When the branches to want to specialize in
were evaluated, it was found that most participants wanted to
specialize in oral maxillofacial surgery (19.3%) and orthodontics
(18.5%). In other studies conducted in Turkey, it was observed that the
participants mostly wanted to specialize in the same branches.?>%

When the institutions they would like to work in after graduation were
investigated, it was found that 50% of the students wanted to work in
their clinics. On the other hand, Sezer et al22 reported that most
participants preferred to work with another clinician because of the
disadvantages, such as the costs and responsibilities of opening their
clinics. In addition, a very high percentage of the participants (59.1%)
stated that they want to continue their careers abroad.

This study has some limitations, such as the cross-sectional study
design, a limited number of participants, regional sociocultural
variations, and the probability that responses may include personal
differences. To obtain more accurate results, the study can be designed
longitudinally in future studies, and studies involving more schools and
students can be conducted at national and international levels. In
addition, predisposing factors were not evaluated in the current study,
and both predisposing factors and coping methods can be investigated
in future studies.

CONCLUSION

Dentistry education is a complicated process and can cause an increase
in students' levels of stress, anxiety, and depression. For this reason,
the curriculum should be revised, and the methods of coping with stress
should be taught to students to train psychologically healthy dentists in
their future professional lives. In career planning, students should be
provided with more detailed information about the professions they
want to study, and their career choices should be left to them. In
addition, postgraduate education in dentistry is also critical, and
students should try to find a more suitable specialization area during
their education.
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ABSTRACT

Background: Our research aimed to compare the biaxial flexural strength of
glass ceramic and two different monolithic zirconias after aging, examine
the fracture surfaces with scanning electron microscopy (SEM) and perform
elemental analysis with energy dispersive spectroscopy (EDS).

Methods: Two types of monolithic CAD/CAM materials (Katana UTML and
Prettau Anterior) and a lithium disilicate material (IPS emax Press) were
selected for this study. All samples were aged with a thermal cycle of 10000
cycles. The biaxial flexural strength of the disc specimens was determined
using the three-ball piston test and a universal testing machine. Biaxial
flexural strengths were compared for each group (n = 10). All fractured
samples were examined by SEM and elemental analyzes were performed with
EDS. Data were analyzed by 1-way ANOVA and Tukey post hoc (p<0.05).

Results: Prettau Anterior showed a statistically significant difference
between the other groups (p<0.05). Following Prettau Anterior (1141.81
MPa), IPS Emax Press (278.86 MPa) and Katana UTML (216.14 MPa) showed
biaxial flexural strength, respectively.

Conclusion: Compared to the other materials evaluated, Prettau Anterior
had much higher biaxial flexural strength. Katana UTML and IPS emax Press
show similar strength over the long term. It is seen that the chemical
structure of the materials has an effect on the mechanical capacity.

Keywords: Biaxial Flexural Strength, Lithium Disilicate Glass-Ceramic,
Monolithic Zirconia

0z
Amag: Arastirmamiz, cam seramik ve iki farkli monolitik zirkonyanin
yaslanma sonrasi ¢ift eksenli egilme dayammini karsilastirmayi, taramali

elektron mikroskobu (SEM) ile kirik yiizeylerini incelemeyi ve enerji dagiimli
spektroskopi (EDS) ile element analizi yapmay1 amacladi.

Gereg ve Yontemler: Bu calisma icin iki tip monolitik CAD/CAM materyali
(Katana UTML ve Prettau Anterior) ve bir lityum disilikat materyali (IPS emax
Press) secilmistir. Tuim ornekler, 10000 dongiilik termal siklus ile
yaslandirildi. Disk numunelerinin biaksiyal egilme dayammn, iic bilyeli piston
testi ve evrensel bir test makinesi kullamlarak belirlendi. Her grup icin (n =
10), cift eksenli egilme dayamimlan karsilastirildi. Tim kirik numuneler SEM
ile incelendi ve EDS ile element analizleri yapildi. Veriler 1-way ANOVA ve
Tukey post hoc ile analiz edildi (p<0.05).

Bulgular: Prettau Anterior diger gruplar arasinda istatistiksel olarak anlamli
fark gosterdi (p<0.05). Prettau Anterioru (1141.81 MPa) takiben sirasiyla IPS
Emax Press (278.86 MPa) ve Katana UTML (216.14 MPa) cift eksenli egilme
dayanimi gosterdi.

Sonug: Degerlendirilen diger materyallerle karsilastirildiginda Prettau
Anterior cok daha yiiksek cift eksenli egilme dayammina sahipti. Katana
UTML ve IPS emax Press, uzun donemde benzer dayanim gostermektedir.
Materyallerin kimyasal yapisimin, mekanik kapasitesine etkisi oldugu
gorulmektedir.

Anahtar Kelimeler: Cift Eksenli Egilme Dayammi, Lityum Disilikat Cam-
Seramik, Monolitik Zirkonya

Introduction

In prosthetic dentistry, the use of all ceramics has been increasing in
order to meet the patients’aesthetic expectations. Brittleness is one of
the most important disadvantages of full ceramics, and this feature is
responsible for the strength behavior of all ceramics.' All ceramics fail
at the first sign of overload due to their limited plastic deformation
capacity.??® Dental restorations are intermittently exposed to occlusal
forces during chewing and swallowing. Porcelain materials are brittle,
have limited tensile strength, and may lose their resistance to stresses
over time.* Durability is a key mechanical property that influences the
clinical application areas and limitations of porcelain materials. Since
most of the chewing forces are in the form of compression, compressive
strength is especially important in the chewing process. Therefore,
while the demand for all-ceramic systems is increasing rapidly,
attention has been focused on long-term studies in which fatigue of
systems is investigated, especially by simulating the clinical
environment.? With durability tests, samples can be loaded periodically
and stresses that materials are exposed to as a result of chewing
function in the mouth can be imitated. Flexural strength is an important
data for materials to resist harsh conditions in the oral environment.

Y-TZP ceramic (tetragonal zirconia polycrystals stabilized with yttria)
is one of the strongest material among all-ceramic dental restorations,
providing esthetics, durability and function.® IPS e.max Press (lvoclar
Vivadent) is a heat-pressed all-ceramic with lithium disilicate
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reinforcement that is preferred for its durability, aesthetics, and
biocompatibility. Because of their high performance and mechanical
properties, alumina and zirconia-based ceramics are viable options for
all-ceramic restorations in high-stress areas.” The optimum mechanical
performance of Y-TZP depends on phase transformation hardening,
which increases the fracture strength.® The crystal phase
transformation of the near-defect metastable Y-TZP grains from the
tetragonal-monoclinic crystal system is initiated by the surface tension
surrounding the microcracks.” The volumetric expansion of the
involved grains results from the phase change that places compressive
stress on the developing fracture and stops or slows crack
development. However, depending on body temperature and humidity,
low temperature degradation (LTD) and tetragonal-monoclinic phase
change may occur naturally over time.® LTD is a time-dependent and
thermodynamic phenomenon. After water diffuses into the zirconia
lattice, it can be activated by water molecules®'? over a large
temperature range (37-500°C) by breaching an energy barrier. 8213
Through a mechanism known as toughening, aging first causes an
increase in the material's mechanical qualities, and later it causes
mechanical deterioration.'®"®

Dental restorations are exposed to various harmful stimuli such as
temperature changes in the oral environment, chewing and the effect
of water. There is currently little information available examining the
effect of aging on the mechanical properties of Y-TZP monolithic
zirconia.®
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The biaxial flexural strength assessment of brittle materials are
considered more accurate than the uniaxial one as false edge fractures
are minimized and maximum tensile stresses occur within the center
loading area. This results in unaffected by the edge condition of the
sample and makes it possible to evaluate slightly distorted samples.
The biaxial bending test provides less variable data when determining
strength."

Observing surface microstructures or composition or performing
surface analysis requires the use of EDS or FE-SEM (field-emission
scanning electron microscopy).?* In this in vitro study, the
mechanical properties of various ceramic materials after thermal
cycling aging were investigated. The null hypothesis is that there will
be no difference in biaxial flexural strength between all
hydrothermally aged ceramic groups.

MATERIAL AND METHODS

In this study, two monolithic CAD/CAM materials, Katana UTML and
Prettau Anterior, as well as a lithium disilicate ceramic IPS emax
Press, were used. Table 1 shows information about the specimens,
manufacturers, and material composition. For each group, 10 disc-
shaped specimens with a diameter of 13 mm and a thickness of 1 mm
were prepared (n=10) with the Wieland Dental Zenotec Select Hybrid
CAD-CAM device. All specimens were polished with a Renfert (GMBH,
Germany) polishing disc for 5 minutes.

Table 1. The study's ceramic systems

Mibitie- Noritake

stz:)bilizgd Katana UTML Dental Co ZrO;, Y05, HfO,, other oxides

zirconia

Yitrium- 3

e Prettau Zirkonzahn A

st_ablllzgd it GmbH Y05, AlOs, Na,0, SiO; Fe;O5

zirconia

Lithium

disilicate IPS emax Ivoclar SiO,, Li;0, K;0, P,0s, ZnO, ZrO,, other oxides and ceramics

reinforced Press Vivadent

glass ceramic

pigments

Aging process

The samples underwent 10000 cycles of thermocycling in a distilled
water bath at 5-55°C. In the thermal cycle test, it is reported that
10000 cycles are equivalent to approximately 1 year of function in
vivo. 2

Test of biaxial flexural strength

The biaxial flexural strength of all-ceramic disc specimens was
determined using the three-ball piston test and a universal testing
machine according to ISO 68722 (Devotrans, Turkey) (Figure 1). The
samples were placed at an angle of 1200 to each other on three steel
balls with a diameter of 3.4 mm located at the device's base. On the
upper side of the device, a pressure tip with a diameter of 1.4 mm
was placed, which was arranged to contact the sample from the
center. A force of 1 mm per minute was applied until the pressure tip
broke the sample. The force values at the moment the sample was
broken were noted in Newton (N). Since the recorded values are N
units, the biaxial bending test result was converted to megapascal
(MPa) units using the formula below.

S =-0.2387 x P x ((X-Y) / (d2)),

P: fracture load (N);

S: biaxial flexural strength (MPa);

d: thickness of the specimen disc (mm).
Following are the calculations for X and Y:
X=(1+u)ln(r2/r3)2+[(1-u)/2] (r2/r3)?,
Y=(1+u)[1+In(r1/r3)3] + (1-u) (r1/r3)?,
r1: the radius of support circle;

r2: the radius of loaded area;

r3: the radius of the specimen and

u: the Poisson’s ratio (0.25).

Figure 1. Machine for biaxial flexural testing with a disc-shaped
specimen.

Scanning electron microscopy (SEM) evaluation

After biaxial flexural strength testing, all fractured specimens were
coated with Au and analyzed using SEM (EVO LS 10; Zeiss, Germany).
SEM images were examined at 10000 x magnification, 15 kV of
acceleration voltage, distance to sample 11mm. Chemical composition
of the samples was determined using SEM equipped with an EDS (EVO
LS 10; Zeiss, Germany) at 10000 x magnification, 15 kV of acceleration
voltage.

Statistical analysis

Data were analyzed by one-way ANOVA (IBM SPSS 20.0 software; SPSS
Inc., Chicago, IL) and to detect differences among all the groups that
Tukey honest post hoc test. Statistical significance level was p <0.05.

RESULTS

Table 2 displays the mean and standard deviation of the mechanical
properties tested for each ceramic. Prettau Anterior showed a
statistically significant difference between the other groups (p<0.05).
Following Prettau Anterior, IPS Emax Press (278.86 MPa) and Katana
UTML (216.14 MPa) showed biaxial flexural strength, respectively.

Table 2. Results of biaxial flexure tests

Prettau Anterior 1141.81£59.09 a

Katana UTML 216.14+11.67 b

IPS emax Press 278.86+24.57 b

*Different superscript letters indicate statistically significant group differences (P.05).

Figure 2 shows images from the scanning electron microscope.
Samples differ in grain size and shape. Table 3 shows the average
values of the chemical elements of each group obtained as a result of
EDS. The result of the EDS analysis shows that the chemical
components of each material are as declared by the manufacturers,
except for the absence of Li in the IPS emax Press. Although the IPS
emax Press manufacturer states that it contains lithium, this element
was not found in the EDS result.

Figure 2. SEM images of fractured specimens (original magnification
x10 000). A, Prettau Anterior; B, Katana UTML, C, IPS emax Press.
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Table 3. EDS analysis results (weight%)

Zirconium 73.69 75.76 20.14

Oxygen 10.46 10.28 42.18
Yitrium 3.66 6.82
Aluminium 0.12 0.03
Hafnium 4.50 6.65
Silicon 0.15 25.87
Iron 0.66
Sodium 0.50
Potassium 2.88
Zinc 8.90
Phosphorus 0.02
DISCUSSION

This study compared and evaluated the mechanical properties of three
different all-ceramic material after aging with biaxial flexural tests.
Additionally, microstructural composition and micromorphology of the
materials in relation to their mechanical properties were investigated.
Significant differences in biaxial flexural strength were observed
between the materials and thus the null hypothesis was rejected.
Prettau Anterior had the highest mean value in biaxial flexural strength,
followed by IPS emax Press and Katana UTML.

Conventional zirconia is categorized as 3 mol% yttria stabilized
tetragonal zirconia polycrystal (3Y-TZP), whereas highly translucent
zirconia generally contains a significantly higher amount of yttria along
with a higher amount of c-ZrO, phase. The latter is often referred to as
Y-PSZ. Furthermore, due to reduced transformation toughening, Y-PSZ
in general possesses lower fracture toughness, strength and crack
resistance than conventional 3Y-TZP. Despite these less favorable
material properties, their increased translucency makes them
attractive for full-contour restorations, promoting the development of
Y-PSZs for monolithic restorations.? In this study, yttrium-stabilized
zirconia and lithium disilicate glass-ceramic as control group were
examined.

Many in vitro studies have reported that aging processes greatly reduce
the fracture strength of zirconia.?>2 It is not known how the material
will be affected in the long term as a result of direct fluid contact in
monolithic zirconia restorations. In the in vitro study of Nakamura et al.
in 2015, it was reported that the fracture strength was sufficient for the
posterior regions, although there was an increase in monoclinic phase
transformation as a result of low heat degradation in monolithic zirconia
restorations.?

Chai et al.* examined the bending strength of three different zirconia
and glass ceramics in their study. Uniaxial flexural strength and biaxial
flexural strength tests were applied. According to the data obtained,
the results of uniaxial bending tests showed statistically low fracture
strength compared to the results of biaxial bending tests. Bending tests
performed on two axes by applying a load to the center points of disc-
shaped specimens eliminate the negative effects of bending tests
performed on one axis. In the bending tests carried out in two axes
recommended by the I1SO 6872 standard, the faults on the surfaces of
the samples can be tolerated and since the force is applied from the
center, they reported that the durability values are not affected by the
cracks on the disc edges.*® Therefore, we preferred the biaxial flexural
strength test in our study.

Flinn et al., in a study of yttria-stabilized zirconia polycrystalline
samples, examined the effect of different accelerated aging procedures
on durability and found that hydrothermal aging triggered the
conversion from tetragonal to monoclinic and caused a significant
decrease in durability.'® Dikicier et al. found that UV aging had no
significant effect on the biaxial flexural strength of all selected
ceramics.>' While commercial 5Y-PSZ showed no significant influence of
aging on strength, hydrothermal reactor aging significantly decreased
the in house 5Y-PSZ characteristic strength.? In this study,

hydrothermal aging was performed by thermal cycle.

The differences between the materials were revealed in the SEM
images of the fractured slot surfaces. The appearance of the fracture
pattern and fracture surfaces varies depending on the variations in
the microstructure.® Coldea et al suggested that “propagating
cracks are deflected and experience a more tortuous path resulting
in rough surfaces.” In this study, it shows that Prettau anterior
fracture surfaces were smoother compared to Katana UTML and IPS
e.max press.3*

There is no statistically significant difference between IPS emax
Press and Katana UTML for biaxial flexural strength results. Similar
results were found for Katana UTML and IPS emax in a study by Reyes
et al. in which they compared the biaxial flexural strength of
recently developed high translucent zirconia, high strength zirconia
and lithium disilicate ceramics.3*

The relatively larger particles in the cubic structure in the Katana UT
structure contain more Y203 to provide phase stabilization.® This
explains the fact that the biaxial flexural strengths of the katana
samples are significantly lower than the other groups. It has been
shown in previous studies that alumina has a positive contribution to
mechanical properties.¥ It is known that the increase in the amount
of Y203 has a direct negative effect on the mechanical properties of
cubic zirconia. As seen in previous studies, lower Y203 content
positively affects material durability.3 Our study supports these.
Based on EDS results, Katana UTML contains 6%, Prettau anterior 3%
yttrium. According to the biaxial flexural strength test results,
Prettau anterior was found to be more strength than Katana UTML.

Pereira et al® tested Katana UTML discs for biaxial flexural strength
without aging and reported a mean value of 470 MPa. In our study,
the biaxial flexural strength value of the katana was 216 MPa.
Considering the effect of aging in our study, the fact that it was lower
was consistent with the current study.

This in vitro study failed to include environmental factors such as
watery conditions and chewing force in the oral cavity. This is one of
the limitations of the present study. Existing findings should be
supported by further in vitro and in vivo research to clarify changes
in these and other properties.*

CONCLUSION

Within the constraints of current in vitro research, the following
conclusions can be drawn.

Compared to the other materials evaluated, Prettau Anterior had
much higher biaxial flexural strength. Katana UTML and IPS emax
Press show similar strength over the long term. It is concluded that
the chemical structure of the materials has an effect on the
mechanical durability.
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ABSTRACT

Aim: The aim of this study is to determine the cytotoxic effects of Computer
Aided Design (CAD) and Computer Aided Manufacturing (CAM) blocks
produced by different companies on human peripheral blood lymphocytes by
MTT assay.

Methods: Six different CAD/CAM materials were investigated: feldspar
ceramic VM (Vitablocks Mark Il ), resin nano-ceramic LU (Lava Ultimate),
hybrid ceramic C (Cerasmart), leucite-reinforced ceramic LRF (GC LRF),
zirconia-reinforced lithium silicate ceramic VS (Vita Suprinity), polymer-
infiltrated ceramic-network VE (Vita Enamic). A total of 36 disc-shaped
samples (@: 5 mm; h: 2 mm) were prepared from commercial blanks and
blocks. Cell proliferation and cytotoxicity were assessed at 24h and 48h using
MTT assay. The data were statistically evaluated with the Two-way ANOVA
test (p<0.05).

Results: MTT viability data at 24 h showed that group VM and LU blocks were
mildly cytotoxic, but there was no statistically significant difference when
compared with other groups (p>0.05). It was determined that all blocks
caused cell proliferation after 48 h of exposure (p>0.05). It has been shown
that all blocks whose cytotoxic effects were investigated did not cause any
toxic effects (except VM and LU for 24 h) at different application times (24
h and 48 h).

Conclusion: Based on the results obtained and the limitations of the current
in vitro study, the tested materials were not cytotoxic. Only VM and LU
caused negligible cytotoxicity at 24-hour exposure.

Keywords: human peripheral lymphocytes, cytotoxicity, CAD/CAM blocks

0z
Amag: Bu calismanin amaci, farkli firmalar tarafindan tretilen Computer
Aided Design (CAD) ve Computer Aided Manufacturing (CAM) bloklarinin

insan periferik kan lenfositleri Uizerindeki sitotoksik etkilerini MTT testi ile
belirlemektir.

Yontem: Alt1 farkli CAD/CAM materyali arastinldi: feldspat seramik VM
(Vitablocks Mark Il), rezin esasli nano-seramik LU (Lava Ultimate), hibrit
seramik C (Cerasmart), lositle giclendirilmis cam seramik LRF (GC LRF),
zirkonya ile giiclendirilmis lityum silikat seramik VS (Vita Suprinity), polimer
infiltrasyonu ile giiclendirilmis cam seramik VE (Vita Enamic). CAD/CAM
bloklardan toplam 36 disk seklinde numune (@: 5 mm; h: 2 mm) hazirlandi.
Hiicre proliferasyonu ve sitotoksisite, MTT testi kullanilarak 24. ve 48.
saatlerde degerlendirildi. Veriler iki Yonlii ANOVA testi ile istatistiksel olarak
degerlendirildi (p < 0.05).

Bulgular: 24 saatteki MTT canlilik verileri, grup VM ve LU bloklarinin hafif
sitotoksik oldugunu gosterdi, ancak diger gruplarla karsilastirildiginda
istatistiksel olarak anlamli bir fark yoktu (p>0.05). Tum bloklarin 48 saat
sonra hiicre cogalmasina neden oldugu belirlendi (p>0.05). Sitotoksik
etkileri arastirilan tiim bloklarin farkli uygulama siirelerinde (24 saat ve 48
saat) herhangi bir toksik etkiye (24 saat VM ve LU haric) neden olmadig
gosterildi.

Sonug: Elde edilen sonuglara ve mevcut in vitro calismanin sinirlamalarina
dayanarak, test edilen materyaller sitotoksik degildi. 24 saatlik sonuclarda
VM ve LU ihmal edilebilir sitotoksisiteye neden oldu.

Anahtar Kelimeler: insan periferik lenfositleri, sitotoksisite, CAD/CAM
bloklar

1. INTRODUCTION

In the field of modern dentistry, the development and application of
CAD/CAM was one of the most exciting progresses in the process of
designing, analyzing and manifacturing fixed prostheses including
inlays, crowns as well as implant abutments etc.’ In the milling process
of materials used for all ceramic and long lasting interim prostheses is
enabled by some factors of the system such as flexibility, speed,
precision and efficiency. As various new materials exist for CAD/CAM
systems, deciding upon the choice material clinically becomes more
difficult.*®

CAD/CAM blocks may consist of different materials including composite
resins, feldspathic glass ceramics, yttrium tetragonal zirconia
polycrystals, aluminum-oxide, leucite-reinforced glass ceramics or
lithium disilicate glass ceramics.®® Recently, nano-hybrid ceramic
blocks have been developed as an alternative to ceramic blocks. These
blocks are ceramics integrating with the polymer network that
polymerizes at higher temperature and pressure.®' Zirconia-reinforced
lithium silicate ceramic is another original CAD/CAM material which
displays not only the mechanical characteristics of zirconia, but also
the optical structure of glass ceramics as well.'%"?

Moreover, the technology of CAD/CAM is utilised with the aim of
producing long lasting interim prostheses from polymer materials with
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high density. Manifacturing those materials requires controlled
polymerization performed under optimum pressure and temperature.
Considered as bio-inert materials, dental ceramic materials are
attributed as conventional restoration material.

Despite the fact that dental ceramics are classified as chemically inert
materials, it would be wrong to attribute a specific property of a
ceramic as a general quality of all ceramics.™

Such factors as the temperature of the environment and the period to
which the ceramics are exposed may influence their chemical
behaviour in a negative way as well as other factors such as the diverse
constituents and microstructures of the ceramics and the corrosive
properties.

Oral environment is considered to be corrosive due to reasons including
the structure and pH of saliva, pH of foods, plaque amount and the
availability of abdominal acids.' The possible increase in the release
of potential toxic inorganic ions from dental ceramics results from
deterioration of chemical stability. Even though CAD/CAM blocks
display high degradation resistance, it becomes possible to emit toxic
components like elemental ions from CAD/CAM fabricated ceramics
which may have an impact upon oral cavity in the patients’ saliva.'¢'®

Material composition is a quite effective factor in cell adhesion, as
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well. The primary monomers used in the systems of CAD/CAM are
constituted by A-glycidyl methacrylate (Bis-GMA), urethane
dimethacrylate (UDMA), triethyleneglycol dimethacrylate (TEGDMA),
and ethoxylated bisphenol-A dimethacrylate (Bis-EMA)."’

The term biocompatibility is defined as the potential of a material to
function in such a way that no intolerable local or systemic effects
occur. Along with this, the most appropriate and beneficial response
of the cell or tissue is generated in that particular situation as well as
optimization of the clinically relevant performance of treatment.?
Circulating between blood and peripheral lympoid tissue until
encountering antigens, immune cells are forced to proliferate and
differentiate which mounts an inflammatory response. Reaching the
blood circulation of the products separated from the biomaterials
placed in the body affects the lymphocytes and their mechanisms.?'
Considering the fact that CAD/CAM materials placed in the body have
different chemical structures and the residual monomers released
from these materials, their interaction with cells involved in body
defense creates a gap in the literature.

Therefore, this study aimed to determine the biocompatibility of six
newly introduced CAD/CAM block materials with different ingredients
and production techniques and their effects on human peripheral
lymphocyte cell proliferation and cytotoxicity. The null hypotheses
are no difference in the proliferation of the human peripheral
lymphocyte cell in contact with the CAD/CAM blocks at different
exposure times.

2. Materials and Methods
2.1. Chemicals and Instruments

Six CAD/CAM materials groups were used: feldspar ceramic VM
(Vitablocks Mark IlI; VITA Zahnfabrik, Germany), resin nano-ceramic LU
(Lava Ultimate; 3M ESPE, Seefeld, Germany), hybrid ceramic C
(Cerasmart; GC, America), leucite-reinforced ceramic LRF (GC LRF;
GC,America), zirconia-reinforced lithium silicate ceramic VS (Vita
Suprinity; VITA Zahnfabrik, Germany), polymer-infiltrated ceramic-
network VE (Vita Enamic; VITA Zahnfabrik, Germany) the
manufacturers’ details are summarised in Table 1. Chemicals used for
experiments Phosphate Buffered Saline (PBS), Fetal Bovine Serum
(FBS), Antibiotic Antimycotic Solution, Histopaque-1077, Dulbecco’s
Modified Eagle’s Medium (DMEM) (Sigma), Dimethylsulfoxide (DMSO)
(Sigma-Aldrich) and MTT (Acros) were purchased commercially and
used without any purification. In addition, Thermoscientific-Multiskan
Sky Microplate Spectrophotometer, HETTICH EBA 200 centrifuge
device, Nive BM 101 Water bath, J.P. Selecta Digiheat drying and
sterilization oven, ISOLAB vortex mixer, Bandelin Sonorex RK-106
ultrasonic bath and Panasonic MCO 170AICUVH-PE CO2 Incubator were
used.

Table 1. Listed of CAD/CAM block materials

Glass ceramic, zirconia (approximately 10%  VITA Zahnfabrik,

Suv'rt;i Z':ﬁ:;fere'ggcceef;ﬂi"c“m by weight) (Si02, Li20, K20, P205, Al203,  Bad Séckingen,
[Py g ZrO2) Germany
- i 86% wt feldspathic based ceramic network VITA Zahnfabrik,
ErYanrii c @ er:?;iyg:erwglrt;a(t;%m 14% wt acrylate polymer network Bad Séackingen,
(UDMA + TEGDMA) Germany
Vita Mark Feldspar-reinforced <20% wt feldspathic particles M Z?h".fab"k’
U : Bad Séackingen,
L} aluminosilicate glass >80% wt glass matrix G
ermany
71% wt silica and barium glass
L A nanoparticles 3
Cerasmart Resin-based composite 29% wt resin matrix (Bis- GC, America
MEPP,UDMA,DMA)
. 80% wt nanoceramic (SiO2, ZrO2,
Lava Nanojparticulate pres aggregated ZrO2 / SiO2 cluster) Stz
" polymerized resin . " " Seefeld,
Ultimate composite 20% wt highly cross linked polymer matrix German
P (Bis-GMA, UDMA, Bis-EMA, TEGDMA) Y
GC LRF Leucite reinforced ceramic Glass, oxide, chemicals GC, America

2.2. Preparation of CAD/CAM Blocks.

A total of 36 disc-shaped samples (h=2 mm, O=5 mm) for each material
group were prepared according to ISO 10993-5: Cytotoxicity Tests - In
Vitro Methods.?2 CAD/CAM blocks for all groups were cut in the
determined sections with the aid of slow-speed diamond saw (Isomet,
Buehler, USA). Samples were treated on an automatic polishing
machine with a range of metallographic sandpapers (i.e. #240, #400,
#800, #1200) (Buehler, Lake Bluff, USA). This process was carried out
at 300 rpm, from both sides, and under continuous irrigation. In
addition, The polishing of the sample surfaces was performed by
Optrafine polishing system (Ivoclar Vivadent, Schaan, Liechtenstein)
in accordance with the instructions of each manufacturer. The
preparation phase of the samples was continued by cleaning with
distilled water in an ultrasonic bath for 1 minute. Sterilization of the
samples was carried out by exposing them to UV light for 30 minutes.

2.3. MTT Analysis

Lymphocytes were isolated from a human peripheral blood sample and
were dispersed in centrifuge tubes in DMEM medium (supplemented
with 10% v/v  fetal bovine serum and 1%  viv
penicillin/streptomycin/amphotericin B) in a biosafety cabin. The
lymphocytes cells were seeded on a 96-well plate with 10° cells/well
and it was incubated 24 h. After the incubation period was complete,
the CAD/CAM blocks were placed in the wells. The cells were
incubated at 37°C for 24 h and 48 h in the incubator. When the
incubation periods were completed, 10 pL of MTT reagent was added
to each well. The plate was gently mixed on the shaker. The cells were
incubated at 37°C another 4 h. Then, the medium in the well was
completely removed and 200 pL DMSO was added to each well. It was
kept in the incubator at 37°C for about 18 h to dissolve the formazan
crystals. The absorbance values were measured by spectrophotometer
at 570 nm.?* All experiments were carried out in triplicate and the
relative Cell Viability (CV) percentage related to the control was
calculated by following equation (CV (%) = ODtest/ODcontrol x 100),
where the ODtest is the mean of absorbances of the test samples and
ODcontrol is the mean of absorbances of the control.

The classification used by Sjogren et al.?* was used to determine cell
viability. If cell viability was below 30%, the material was considered
severe cytotoxic. Moderately cytotoxic materials scored 30-59% cell
viability, mild cytotoxic materials 60-90%, and non-cytotoxic materials
over 90%.

The statistical analysis was carried out with IBM SPSS statistics package
program (v.18.0, IBM, Armonk, New York, USA). Two-way ANOVA
(Tukey) was used to assess whether all blocks were significantly
different from each other and from the cell control group. Statistically
significant level was accepted as 95% (p<0.05).

3. Results

When the data obtained were examined, it was determined that
almost all blocks caused cell proliferation even in 24 h application
(Table 2). It was determined that GC LRF Block, GC CERA Smart, Vita
Enamic and Vita Suprinity blocks caused 37.14 %, 31.71 %, 22.74 % and
9.62% cell proliferation at 24 h application, respectively. 15.99 % and
4.51% cell death caused by Vita Mark Il and Lava Ultimate blocks can
be considered as slightly cytotoxic materials. All blocks caused cell
proliferation at 48 h application time. In particular, Vita Enamic block
provided lymphocyte cells to increase almost 2 times. Although Vita
Suprinity caused the lowest cell proliferation at 24 h application, this
block provided the second most important cell proliferation with a
rate of 102.75% at 48 h application. GC CERA Smart, GC LRF and Vita
Mark Il blocks induced more than 50% cell proliferation (Fig 1). When
all results were evaluated, it was determined that the blocks used in
this study did not cause a significant cytotoxic effect on lymphocyte
cells, and even caused cell proliferation in long-term exposure. In this
study, cytotoxicity and cell proliferation did not differ significantly
between materials (p>0.05). As a result, the null hypothesis was
accepted.
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Table 2. The Cell viability and cell proliferation percentages (%).

24h 100.00
Cell Control
48 h 100.00
24h 109.62
Vita Suprinity (VS)
48 h 202.75
24h 122.74
Vita Enamic (VE)
48 h 261.71
24h 84.01
Vita Mark Il (VM)
48 h 167.38
24h 131.71
GC Cerasmart (C)
48 h 178.57
24h 95.49
Lava Ultimate (LU)
48 h 169.53
24h 137.14
GC LRF Block (LRF)
48 h 170.12
300
250
&
2
< 200
g
= 150
=
-
= 100
o
o
50
(1]
Cell Vs VE VM C LU LRF
Control
24h 48h

Figure 1. Cell viability (%) results of different CAD/CAM blocks.
4, Discussion

The dental ceramics used in the present study were selected due to
the fact that they are contemporary and their chemical content differs
from each other (Table 1). During the process of evaluating dental
materials, physical and mechanical properties are mostly targeted,
while biological properties remain in the background. However, in
recent years, the necessity of evaluating the biocompatibility of newly
developed materials before clinical applications has been
emphasized.?>%

Limited number of studies have evaluated the cytotoxicity of all-
ceramic materials.?”?® Taking into account that the composition of
materials is an effective factor in cell adhesion, in the current study,
products from each material group including feldspar ceramic VM
(Vitablocks Mark Il), hybrid ceramic C (Cerasmart), resin nano-ceramic
LU (Lava Ultimate), zirconia-reinforced lithium silicate ceramic VS
(Vita Suprinity), leucite-reinforced ceramic LRF (GC LRF) have been
utilised.

Grenade et al.? investigated the effect of titanium, zirconium and
lithium disilicate ceramics on the viability, number and cell coverage
of fibroblasts and keratinocytes and found that zirconium and titanium
surfaces were better tolerated by cells. Consistent with these results,
in our study, a significant increase in cell proliferation was observed in
Vita Suprunity. Through these studies®®3' pressable all-ceramic crown
material (IPS Empress-1) and infiltrated all-ceramic crown material (In-
Ceram) were reported to have only mild suppression of cell function in
vitro at acceptable levels. However, our result did not show agreement
with the findings by Messer et al.3? They compared discs of pressable
all-ceramic material (lithium disilicate pressable materials [Empress-2
and Stylepress], conventional feldspathic veneer porcelains
[Duceragold and Vita Omega] and pressable leucite-based material
[Empress-11). Both lithium disilicate materials decreased mitochondrial

activity dependent upon aging and Empress-2, which was initially
severely cytotoxic, turned out to be more cytotoxic again following
the process of polishing. The current study found that high cell
proliferation was observed in leucite-reinforced material (GC LRF)
and zirconia-reinforced lithium silicate ceramic (Vita Suprinity). The
dynamics of cytotoxicity may be different when small differences in
material composition (i.e percentage of Zr) or processing are
considered, which may be attributed to the distinctive material
compositions in different brands. Moreover, the difference in cell
proliferation in the first 24 hours between Vita Enamic and Vita Mark
I may be due to the proportional difference in feldspar content and
preparation technique.

In a previous study which shared similarity with the current study,
a greater fibroblasts growth rate that was cultured not only on
ground but lithium disilicate and zirconia discs that had previously
undergone the polishing process as well was higher than the cells
grown on feldspathic ceramics in the 24 hours.3® This finding is
compatible with the present study in that cell death took place in
the first 24 h when it was subject to feldspathic ceramic.

Furthermore, zirconia lithium disilicate ceramic was observed to
have high proliferation activity in the current study, which possibly
caused by the high biocompatibility which was exhibited by these
materials’ ability to achieve fibroblast adhesion in vitro, as stated
earlier in the literature upon zirconia.3* Actually, in vitro toxicity
effect of lithium disilicate was reported in other studies® following
two weeks after culture along with the fact that cytotoxicity which
could biologically be unacceptable in accordance with current
empirical standards applicable for composites and dental alloys was
exhibited by lithium disilicate.

The results obtained regarding CAD/CAM nano ceramic resin are in
line with a recent study in which prefabricated polymer and nano
ceramic resin blocks are realized to be more predictable materials
in terms of preserving the periodontal soft tissues.* It was reported
by Alamoush et al.¥ that a cytotoxic effect was exhibited by
polymer-infiltrated reinforced-glass-network (PICN-Vita Enamic) in
gingival keratinocytes and human gingivofibroblasts on the third and
fifth day, which later showed an increase towards the tenth day.
Nevertheless, in another in vitro study, it was revealed that no
cytotoxic effects on gingival and pulpal stem cells were possessed
by Vita Enamic and other experimental PICN materials which were
regarded as quite biocompatible.® Moreover, comparable
biocompatibility was demonstrated not only with zirconia but also
with titanium by an experimental PICN without TEGDMA and a
photoinitiator with different filler particles.’ TEGDMA possesses
quite a lot of adverse effects in terms of cytotoxicity and
genotoxicity resulting from its small molecular size, which leads to
enhancement of diffusion processes.*>*! In this respect, the
cytotoxic effect can account for the presence of TEGDMA, a polymer
matrix fragment and a low weight monomer found in commercial
PICN (Vita Enamic).“*? The cell proliferation in human peripheral
lymphocytes was observed to increase at 24h and 48h in the current
study displaying a difference in comparison to other studies, which
may result from the differences in cell type.

Performing cytotoxicity tests of dental materials is usually
conducted on the cells with which they interact. MTT test is one of
the fastest and most sensitive tests among biocompatibility tests
and can detect low level toxicity differences. It was also preferred
in our study. Nonetheless, their impact on blood cells is of great
significance when the ions released by these materials and the
differences in composition are taken into account. MTT test is one
of the fastest and most sensitive tests among biocompatibility tests
and was preferred in our study because it can detect low-level
toxicity differences.®

5. Conclusion

The present study demostrated that, from a biological perspective,
all-ceramic groups are advisable on the basis of rapid cell response.
This is the first study to determine the effects of CAD/CAM materials
on lymphocytes. Due to the inherent limitations of this study due to
its in vitro nature, further research will be required to understand
the longer-term biological advantages and to describe these
materials in detail. The limitations of this study are that it is an
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in vitro study conducted under laboratory conditions and the results
are not directly applicable to clinical practice. However, the findings
may provide additional information for clinicians during material
selection. Although VM and LU cause negligible cytotoxicity at 24-hour
exposure, it is clear that the test materials are not cytotoxic in
general. Therefore, these blocks are recommended as biomaterials
that can be used safely in dental treatment. In addition, in order to
support the results of this study, it is thought that further in vitro and
in vivo studies should be performed using different methods and cell
lines on the biocompatibility of these blocks.
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ABSTRACT

Background: The technical quality of root canal treatment (RCT) may
impact on the outcome. The quality of education received during
undergraduate school may be linked to the quality of treatment provided in
general dental practice.

Objective: To compare the technical quality of RCT where rotary or manual
step-back canal preparatory technique was employed in an undergraduate
dental clinic in Turkey. Additionally, the present study aimed to compare
radiographically commonly seen complications in both instrumentation
systems.

Materials and Methods: Dental records of 270 patients who received RCT
undertaken by dental students were investigated by retrospective chart
review. 565 root canals belonging to 270 patients were randomized into two
groups [(rotary, n=280, and manual hand instruments, n=285)]. Root canal
obturation was evaluated on the basis of the length of obturation being
>2mm from the radiographic apex, with uniform radiodensity and good
adaptation to root canal walls. Inadequate root canal obturation included
cases containing procedural errors such as perforation, ledge,
transportation, instrument separation. Descriptive statistics were used to
define categorical variables (n, %) and the level of significance was set at
0.05.

Results: The technical quality of RCT performed by undergraduate dental
students was classified as 'adequate’ in 75% and 53.7% of the cases,
respectively for rotary and manual groups, respectively (p < 0.05). The
highest procedural errors were seen in molars. Occurrence of procedural
errors differed significantly between the groups, being 6.4% in rotary group
and 12.3% in manual group (p = 0.017). However, occurrence of ledge
formation was higher in manual group than that of rotary group (p = 0.007).

Conclusion: In view of our findings, RCT performed by undergraduate dental
students using rotary instrumentation systems is of higher technical quality
and also has fewer procedural errors than manual instrumentation.

Key words: Rotary instrumentation; manual step-back instrumentation; root
canal treatment; undergraduate dental students

0z
Giris: Kok kanal tedavisinin (KKT) teknik kalitesi sonucu etkileyebilir. Lisans

egitimi sirasinda alinan egitimin kalitesi, genel dishekimligi pratiginde
saglanan tedavinin kalitesi ile baglantili olabilir.

Amag: Tirkiye'deki bir lisans egitimi veren dis kliniginde doner veya manuel
step-back kanal preparasyon tekniginin kullanildigi KKT teknik kalitesini
karsilastirmaktir. ilave olarak, bu calisma, her iki sekillendirme sisteminde
radyografik olarak stk goriilen  komplikasyonlar1  karsilastirmay1
amaclamstir.

Gerec ve yontemler: Dishekimligi 6grencileri tarafindan KKT uygulanan 270
hastanin dis kayitlan geriye donik cizelge ile incelendi. 270 dis 565 kok
rastgele iki gruba [(Rotasyon, n=280&Manuel, n=285)] ayrildi. Kok kanal
dolumu, dolum uzunlugunun radyografik apeksten >2 mm olmasi,
radyodensite ve kok kanal duvarlarina adaptasyon acisindan degerlendirildi.
Yetersiz kok kanal dolgusu, perforasyon, basamak, transportasyon, alet
king1 gibi islemsel hatalan iceriyordu. Kategorik degiskenleri (n,%)
tammlamak icin tammlayic istatistikler kullanildi ve anlamlilik diizeyi 0.05
olarak belirlendi. Bulgular: Lisans dis hekimligi ogrencileri tarafindan
gerceklestirilen KKT'nin teknik kalitesi, rotasyon ve manuel gruplan icin
sirasiyla vakalarin %75'inde ve %53.7’sinde 'yeterli' olarak simflandirldi
(p<0.05). En yiiksek islem hatalar biyiik az1 dislerinde goriildu. Genel olarak
prosediirel hatalarin olusumu gruplar arasinda anlamli farkliik bulundu,
rotasyon grubunda %6.4 ve manuel grupta %12.3 idi (p = 0.017). Bununla
birlikte, manuel grupta basamak olusumunun meydana gelmesi, rotasyon
grubuna gore daha yiiksekti (p = 0.007).

Sonug: Bulgularimiza gore, lisans dishekimligi 6grencileri tarafindan doner
enstrimantasyon sistemleri kullamlarak gerceklestirilen KKT, daha yiksek
teknik kaliteye sahiptir ve ayrica manuel enstriimantasyondan daha az
prosediir hatasina sahiptir.

Anahtar sozciikler: Doner enstrimantasyon; manuel step-back yontemi ile
sekillendirme; kok kanal tedavisi; lisans dis hekimligi 6grencileri

Introduction

Cleaning and shaping are the most significant step for a successful root
canal treatment (RCT) because this determines the extent of the
sterility of the root canal system and the possibility of achieving a
satisfactory three-dimensional root filling.! Cleaning includes removal
of the necrotic pulp chamber, microorganisms, debris, and infected
dentin, while shaping contains widening of the canal to allow irrigation
activation and to create space for canal filling.? Since it is difficult to
remove all microorganisms from the canal walls in root canals with
complex anatomy, various shaping techniques and instruments have
been developed.? Conventional canal cleaning-shaping methods include
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hand instruments and irrigation solutions. Apical enlargement is
performed by ISO normed 0.02 tapered stainless steel hand instruments
with filing motion. The conical, flared form of the canal can be given
by the step-back technique.® However, incorrect use of hand
instruments in curved canals causes the canal to lose its natural form?
and causes complications such as ledge formation, transportation,
broken endodontic instruments, perforation, underfilling, or
overfilling.* The success of the process with hand instruments largely
depends on the clinician’s skills.®

Due to its capability to keep the canal's natural curvature, rotary
instruments are preferred instead of stainless-steel hand instruments.®
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With the development of high torque NiTi (nickel-titanium) rotary
instruments, canal shaping steps have been reduced and the total root
canal treatment time has been shortened. Rotary instruments with
various taper angles provide the appropriate conicity to the anatomy
of the existing canal better than hand instruments.® Rotary NiTi file
systems prepare canals in less time with fewer complications such as
canal transportation, straightening, or perforations.” In root canal
shaped using NiTi rotary instruments, procedural errors like working
length loss, broken instrument, apical transportation, zip formation,
strip perforation, and unnecessary root weakening are less common.?

Procedural errors in treatment adversely affect the shaping and
cleaning cause insufficient root canal obturation that risks the
treatment outcome.’ The root canal therapy outcome may be affected
by its technical quality. Factors affecting the technical quality of root
canal fillings are obturation length, distance from the apex,
homogeneity of the filling (no voids), canal conicity, and presence of
procedural errors. To evaluate the technical quality of the RCT, most
researchers use radiographic evaluation.”® The quality of RCT is
improved by teaching modern techniques and employing new
materials in dental education. The performance of NiTi rotary systems
in undergraduate dentistry education has been the focus of countless
research." The effectiveness of NiTi rotary instruments for the
management of curved root canals, obtained from studies, has
contributed to their use in the education of undergraduate dentistry
students."” However, several factors such as the risk of broken
instruments, perforation or deviation of the root canal, and cost limit
the application of such techniques in undergraduate education."
Furthermore, those who are new to NiTi rotary file systems are
worried about the rotation speed, fractured instrument, and screwing
effect in the canal when using it for the first time."

The objective of this study was to evaluate the technical quality of
RCTs performed in an undergraduate dentistry clinic at Istanbul
Medipol University, Turkey, using either a NiTi rotary or manual
stainless steel hand instruments RCT preparation technique.

Materials and methods

Digital periapical radiographs of 270 patients who had RCT by dentistry
students between 2018-2020 were obtained from Istanbul Medipol
University, Department of  Endodontics, and  evaluated
retrospectively. RCTs of patients were performed by 5th or 4th year
undergraduate students within two academic years in the Faculty of
Dentistry of Istanbul Medipol University.

The study was approved by Istanbul Medipol University Local Ethics
Committee on 10/06/2021 and numbered E-10840098-772.02-2736.
The research was done in complete compliance with the Helsinki
Declaration. Written informed consent was received from all
participants.

Periapical radiographs were taken with the Carestream RVG 5200
(Carestream Health, Inc.) device and analyzed with Kodak Dental
Imaging Software. Radiographic evaluation of the RCT was performed
twice by two researchers at different times. The results were then
compared, and researchers have reached a consensus.

Five hundred sixty-five root canals belonging to 270 patients were
randomized into two [(NiTi rotary, n=280, and manual stainless steel
hand instruments, n=285)] groups. The treatment protocol of the
manual group included working length determination with
radiographs, instrumentation with 0.02 tapered K and H files (Kerr
Endodontics, Orange, CA) using manual step-back technique, and
irrigation with 2.5% sodium hypochlorite (NaOCl). Treatment protocol
of the rotary group included working length determination with
radiographs, instrumentation with VDW rotary files (VDW, Minchen,
Germany), and irrigation with 2.5% NaOCL. In all groups, root canal
fillings have been carried out with gutta-percha and resin-based canal
sealer AH Plus (Dentsply DeTrey GmbH, Konstanz, Germany) using
lateral condensation.

The quality of RCT and iatrogenic errors were evaluated on periapical
radiographs taken immediately after treatment. The evaluated data
comprises the type of tooth treated, root filling length, ledge
formation, perforation, and presence of broken instruments or voids.
On periapical radiographs, the length of obturation was assessed by
the distance from the radiographic apex. Obturation homogeneity was

evaluated according to the adaptation of sealer and gutta percha to
root canal walls. Completed RCT was classified as inadequate when it
included any of the following in the final radiograph (Figure 1).

Figure 1. Some examples of iatrogenic errors in root canal treatment
complications, 1a. Ledge; 1b. Broken instrument in the apical third of
MB2 of an upper maxillary first molar; 1c. Overfilling; 1d.
Transportation and apical perforation; 1e. Coronal perforation; 1f.
Underfilling.

1. Ledge formation: If the root filling diverged from the canal's initial
route and was shorter than the working length."

2. Apical transportation: When the natural anatomic foramen of the
apical canal is relocated on the external root surface.™

3. Apical perforation: When the filled canal's apical differed from the
radiologic apex or the filling protruded through the apical
foramen.™

4. Furcation perforation: Extrusion of filling material from the
furcation.

5. Strip perforation: When the interior wall of curved roots has filling
material."

6. Instrument Fracture: When an instrument piece was seen inside a
canal.”

7. Zip formation: When the apical end of filling forms a teardrop
shape on the outer wall.™

8. Overfilling: Extruded root filling from the apex.'

9. Underfilling: Canal filling was 2mm or shorter than the radiologic
apex.'®

10. Voids: Presence of the voids in obturation.

Descriptive statistics were used to define categorical variables (n,%)
and the statistical level of significance was set at 0.05.

Results

Radiographic evaluation of the RCT was performed twice by two
researchers at different times. The results were then compared, and
researchers have reached a consensus.

In 210 (75%) teeth in the rotary group, RCT was successful and with no
procedural errors. On the other hand, in 70 (25%) teeth in the rotary
group, RCT was unsuccessful and detected procedural errors. The
frequency of procedural errors in the rotary group was as follows:
underfilling (more than 2 mm from the radiographic apex), 15 (5.4%);
overfilling, 20, (7.1%); voids-nonhomogenous, 40 (14.3%); broken
instruments, 5 (1.8%); apical perforation 4 (1,4); apical
transportation, 10 (3.6%); and ledge formation, 4 (1.4%) (Table 1).

In 153 (53.7%) teeth in the manual group, RCT was successful and with
no procedural errors. On the other hand, in 132 (46.3%) teeth in the
manual group, RCT was unsuccessful and contained procedural errors.
The frequency of procedural errors in the manual group was as follows:
underfilling (more than 2 mm from the radiographic apex), 24 (8.4%);
overfilling, 22 (7.7%); voids-nonhomogenous, 95 (33.3%); broken
instruments, 9 (3.2%); apical perforation, 3 (1.1%); apical
transportation, 17 (6%) and ledge formation 16 (5.6%) (Table 1).
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Table 1. The frequency of demographic information and

complications in both manual and rotary groups

v

69 48.6% 52 40.6%

Grade of
student Wik 2
A% %) 51.4% 76 59.4%
Anterior 14.Sub  15.8% 06.Sub  13.2%
Tooth type Premolar 07.Sub 13.3%  24.0ca 8.6% X2
Molar 28.Sub  20.7% 07.Mar  23.9%
Apical -) 268 94.0% 270 96.4%
Transportation ke S
+) 17 6.0% 10 3.6%
-) 25Eyl  94.4%  02.Eki  98.6%
Ledge
formation 00.0ca X2
(+) 16.0ca  56%  04.0ca 1.4%
) 285 100.0% 280 100.0%
Coronal 1 X2
+) 0 0.0% 0 0.0%
) 11.Eki  100.0% 06.Eki  100.0%
Middle 01.0ca X
(+) 00.0ca  0.0%  00.0ca  0.0%
) 282 98.9% 276 98.6%
Apical 0,686 X2
+) 3 1.1% 4 1.4%
Broken ) 02.Eki 96.8% 01.Eki 98.2%
instrument poced 28
(+) 09.0ca  32%  05.0ca 1.8%
-) 250 87.7% 262 93.6%
Procedural
errors 0,017 Xz
(+) 35 12.3% 18 6.4%
Adequate (no procedural o - o
arror, 0-2mm length) 23.Tem 71.9% 14Adu 81.1%
Acceptable, (with procedural
Root canal 03.Sub 11.9% 18.0ca 6.4%
filling quality error, 0-2 mm length) 00.0ca X2
Underfilling,> 2 mm 24.0ca 8.4% 15.0ca 5.4%
Overfilling 22.0ca 7.7% 20.0ca 71%
Homogenity of Nonomogeneous 95 33.3% 40 14.3%
root canal 0 X2
filling Homogeneous 190 66.7% 240  85.7%
Out " Unsuccessful 11.May  46.3% 10.Mar  25.0%
NEo 00.0ca X

Successful 01.Haz 53.7% 28.Tem 75.0%

X2 Chi-square test
*RCT: Root canal treatment

There were significant differences in the frequency and type of
procedural errors between the manual and rotary preparation types (p
<0.05). The prevalence of complications was significantly higher in the
manual group than that in the rotary group (p <0.05). The technical
quality of RCT done by 5th or 4th year undergraduate students were
classified as successful in 75% and 53.7% of the cases, respectively for
rotary and manual groups (Figure 2). There was a significant
difference between the two groups concerning the technical quality
(p = 0.017). The occurrence of ledge formation was statistically
significantly higher in the manual group than that of rotary group (p =
0.007). There was no significant difference between manual and rotary
groups regarding instrument breakage (p = 0.294). The homogeneity
of root canal fillings (without voids) in the rotary group was
significantly higher than that of the manual group (p = 0.000). The
success rate of RCT in the rotary group was significantly higher than
that of the manual group (p = 0.000).

80,0%

70,0%

60,0%

50,0%

40,0% -

300% 7

20,0% -

10,0%

0,0%

Manual

Rotary

O Unsuccessful RCfilling  ® Successful root canal filling

Figure 2. Technical quality of RCT in both manual and rotary
groups.

Discussion

This study was designed to evaluate the technical quality of RCTs
completed by undergraduate students in Istanbul Medipol University.
It was attempted to determine which had the higher success rate by
comparing hand files versus rotary files. For this study, digital
periapical radiographs were taken after the RCTs were collected. The
technical quality of RCT has been shown to affect the outcome of
RCT and the health of the peri radicular tissues.' In addition,
procedural errors encountered by students in this study are listed.
Procedural errors are a significant determinant in endodontically
treated teeth’ long-term survival.'®

According to the evaluated periapical radiographs, 76.73% of the
canals performed by the students were classified as adequate (71.9%
of them with manual technique and 81.1% of them with rotary
instrumentation). In a detailed analysis, 75% of the rotary group and
53.7% of the manual group were found to be successful. Procedural
errors occurred in 12.3% of the canals in the manual group and 6.4%
of the canals in the rotary group. In this study, the most common
iatrogenic error was underfilling (8.4%) in the manual group and
overfilling (7.1%) in the rotary group. In previous studies, different
evaluations were used to classify RCTs as adequate or inadequate.
Some studies have only examined the obturation length for adequate
filling assessment,'” but most studies have also examined lateral
condensation along with root filling length.>™ In this study, we
accepted criteria of the obturation length being 0-2 mm proximity to
the radiographic apex, homogeneous density, satisfactory adaptation
to root canal walls, and without procedural errors as successful.

Homogeneous filling was reported in 77.3% and acceptable filling
length was reported in 85.3% of the root canals, amongst the 565
RCTs examined. The relationship between filling uniformity and
prognosis is not evident like the filling length to the radiologic apex.™
Some of the studies have shown uniform and nonuniform root fillings
had the same prognosis.'”” Besides other studies have shown
nonuniform and less compact fillings negatively affect the success of
the treatment.?

In the manual group, the percentages of canal filling lengths that
were adequate (no procedural error), 0-2mm short with procedural
error, >2mm short, and overfilling were 71.9%, 11.9%, 8.4%, 7.7%,
respectively. In the rotary group, the percentages of canal filling
lengths that were adequate (no procedural error), 0-2mm short,
>2mm short, and overfilling were 81.1%, 6.4%, 5.4%, 7.1%,
respectively. The canal filling length greatly affects the healing
rates. According to Sjogren et al.” and Smith et al.?', the healing
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rates of RCTs ending 0-2 mm to the radiographic apex were found to
be successful with 87-94%. The healing rates of underfillings and
overfillings were 68-77.6% and 75-76%, respectively. Non-void and
homogeneous canal fillings were associated with lower levels of
disease recurrence.?

Many researchers have stated the benefits of rotary preparation with
NiTi canal instruments over manual hand preparation, both for
experts and novice operators.?2 Although many studies are
demonstrating the superiority of NiTi rotary files in RCTs, most
countries still train students using the step-back technique with
stainless steel hand instruments.

In this study ledge formation incidence was 5.6% for manual step-back
technique and 1.4% for rotary technique. According to the research of
Eleftheriadis & Lambrianidis,'® ledge formation was observed in 154
of the 620 root canals (24.8%) shaped with step-back technique in the
student clinic. In the same study, anterior and premolars had less
ledge formation than molars. According to Kapalas et al.?, ledge
formation occurred in 51.5% of the canals treated by undergraduates,
even working under guidance. Also, in the same study, specialized
endodontists demonstrated a significant incidence rate of the ledge
of 33.2% of treated teeth even though they had higher clinical skills.
The researchers found that the most important cause of step
formation is the canal curvature. Like our research, Sonntag et al.?
found out that 11.3% of the manual NiTi group and 5.3% of the rotary
NiTi group had ledges. Additionally, zip formation was seen in 47.3%
of the manual NiTi group and 17.3% of the rotary NiTi group in the
same study. It has been proven by various studies that ledge and zip
formation in hand files is higher.? Supporting the results of our study,
Kum et al.?® compared rotary NiTi files and manual stainless steel
hand files in extremely curved canals. As a result, less canal
transportation, less canal deflection, less instrumentation time, and
better preservation of working length were observed with the use of
rotary Ni-Ti instruments .2 Less transportation in canals shaped with
NiTi rotary files could be due to the crown-down technique, which has
various advantages over the step-back technique. The great flexibility
of NiTi instruments, lowers the possibility of canal transportation for
curved canal shaping.?

In this study, fracture incidence was 3.2% for the manual step-back
technique and 1.8% for the rotary technique. Contrary to our study,
Alrahabi?* found that instrument fracture incidence was 5.56% and
1.1% for NiTi rotary instruments and stainless steel files, respectively.
According to Igbal et al.?, the frequency of instrument fracture is
seven times higher for rotary NiTi instrumentation than hand
instruments. But in this study, there was no significant difference in
the rate of broken instruments in the manual or rotary groups.
According to Sonntag et al.?, even though the novice operators
created more fractures, they accomplished better RCTs with rotary
NiTi instruments compared to hand files. The percentage of broken
NiTi rotary instruments ranges from 3.7 % to 13.3 % in undergraduate
researches.??? Instrument fracture can be caused by improper file
use and a lack of experience.?” Experience is the most essential
element determining error rates in rotary files.?”

In other studies, evaluating RCT done by undergraduate students, the
most common iatrogenic error detected was the ledge formation.'
Indeed, we found a high incidence of apical transportation for both
manual (6.0%) and rotary (3.6%) techniques. It has also been shown
that canal transportation is associated with root canal leaking.?®

In this study, we found out that 27.6% of the canals had
nonhomogeneous density. 33.3% of non-homogeneous fillings were
found in the manual group and 14.3% in the rotary group. Kirkevang
et al." stated that insufficient compactness of the filling causes
microleakage along with the root filling, resulting in failed treatment.
Likewise, Eriksen & Bjertness?® found that the recurrence of apical
periodontitis was higher in poor filling densities.

In this study, the most common iatrogenic error was underfilling
(8.4%) in the manual group and overfilling (7.1%) in the rotary group.
Alamoudi et al." reported that iatrogenic errors such as underfilling,
ledge formation, overfilling, fractured instruments were found 8.4%,
4.2%, 4%, and 3%, respectively. Underfilling may occur due to ledge
formation or insufficient shaping. Insufficient shaping results from
inaccurate working length or debris blockage in the apical.®

Some researchers stated that stainless steel files cause more apical
transportation than nickel-titanium files.3' The active tips of the rigid
stainless steel files cut dentine on the inner side of the curve, forcing
the canal to straighten and formation of ledges.?' Khabbaz et al."
reported root perforation in 11.8% of the cases and apical foramen
perforation in 32.6% of the cases treated by undergraduate students.
Perforation may damage the periodontal ligament and the alveolar
bone, as a result, recovery is adversely affected.’

In a study evaluating the canals treated by Turkish undergraduate
students with hand files in 2006, the successful root canal filling rate
was found to be 33%.32 But, in this study, 53.7% of the cases in the
manual group and 75% of the cases in the rotary group were classified
as successful root fillings. The differences in results may be due to the
differences between educational systems, materials used for
instrumentation and obturation.

One of the limitations of our study was that we made our evaluation
only with periapical radiographs, which are two-dimensional imaging
methods. It is impossible to separate anatomical structures that are
superimposed, such as the root canals. Furthermore, the length of the
root canal fills may not be correctly represented. To avoid
misunderstanding, radiographs with superimposed canals or
anatomical structures were discarded. If the CBCT images of the
patients were evaluated for three-dimensional imaging, different
results could have been obtained. Nevertheless, Alves et al.** found
no significant difference in the detection of iatrogenic errors in
different imaging methods in his study. Due to its high radiation and
cost, CBCT imaging is not always preferred. Other studies showed that
the periapical radiograph is the gold standard when evaluating the
quality of RCT."®3233 Even though the radiological evaluation of the
RCT is critical for treatment's result, the main factor is the antiseptic
environment in which the treatment is performed, and the materials
used.®® Another limitation of our study is that there is no
standardization in apical diameter, canal taper, working time, etc.,
so it is not possible to make a complete comparison in the research. It
will be useful to standardize and re-examine all variables in future
randomized controlled studies.

Before beginning clinical practice, it is critical to master theoretical
knowledge of endodontic principles as well as preclinical practice. In
Istanbul Medipol University, students take the preclinical course for
200 hours. In preclinical course, students work on extracted teeth with
both hand and rotary files. Student training should be improved in both
instrumentation techniques for better treatment outcomes. Self-
assessment of the quality of RCT should be included in the curriculum
to improve preclinical and clinical endodontic instruction, as students
should be able to determine the quality of their work and maintain or
improve it after graduation.

Current undergraduate students will be future clinicians, so regular
evaluation of undergraduate students' work will determine the quality
of future RCTs.?" To increase the success rates of RCT performed in
student clinics, modern treatment methods should be taught to
students as well as traditional treatment methods, and the
opportunities provided by modern technology should be utilized. The
use of rotary files, endo motors, apex locators, and modern materials
in the student clinic should be expanded in all universities. After
graduation, students should know the materials and methods that suit
the needs of both the patients and their own.

Conclusion

In view of our findings, RCT performed by undergraduate dental
students using rotary instrumentation systems is of higher technical
quality and also has fewer procedural errors than manual
instrumentation. It has been shown that the shaping capabilities of
rotary NiTi files are superior to the hand files, even when used by
students, but still there is a need for improvement in the training of
students at the preclinical and clinical levels for both instrumentation
techniques.
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0z
Amag: Bu calismanin amaci, kok kanallarindan modifiye Ugli antibiyotik
patimin (mTAP) uzaklastinlmasinda foton kaynakli fotoakustik dalgalanma

(PIPS) teknigi ile farkli irrigasyon aktivasyon protokollerinin etkinliklerini
karsilastirmali olarak incelemektir.

Gere¢ ve Yontemler: 111 adet cekilmis insan mandibular-premolar disi
ProTaper doner ege kullanarak sekillendirildi. Kok kanallarn mTAP ile
dolduruldu ve 4 hafta sonra kokler kullanilan irrigasyon rejimlerine gore
rastgele 7 gruba (n=15) ayrildi: Self-Adjusting File (SAF), Pasif-Ultrasonik-
irrigasyon (PUl) , EndoAktivator (EA), SAF+EA, SAF+PUI, PUI+EA ve PIPS.
Kalan dislerin 3’linde mTAP uzaklastirilmazken (pozitif kontrol) negatif
kontrol grubu olarak kullanilan diger 3 disin kanali mTAP ile doldurulmadi.
Kokler uzunlamasina ikiye ayrildi ve kanal duvarlarinda kalan mTAP miktari,
4 dereceli bir skorlama sistemi kullanilarak x20 biyitme altinda
degerlendirildi. Veriler Kruskal-Wallis ve Mann-Whitney U testleri
kullamlarak istatistiksel olarak degerlendirildi.

Bulgular: Tim deney gruplan arasinda istatistiksel olarak anlamli farklilik
tespit edildi. PIPS, SAF, SAF+EA ve SAF+PUl, mTAPYyi kok kanalindan
cikarmada PUI ve PUI+EA'dan onemli 6lciide daha iyi performans gosterdi
(P=0.000). EA orta diizeyde etkinlik gosterdi. Apikal ve orta iicte birlik
kisimda PUI ve PUI+EA ve koronal lcte birlik kissmda PUI diger gruplara
kiyasla daha dusiik performans sergiledi (P<0.05).

Sonug: Kok kanallarindan iicli antibiyotik patin tamamen uzaklastirilmasi
mimkiin olmadi. Yalmzca PIPS teknigi, apikal Ugte birlik kisimda tim
mTAP1n kaldinlmasinda diger tekniklerden daha basarili bulundu.

Anahtar Kelimeler: Uclii antibiyotik patimin uzaklastinlmasi, Foton Kaynakl
Fotoakustik Dalgalanma, Irrigant aktivasyonu.

ABSTRACT

Background: The aim of this study is to compare the effectiveness of
photon-induced photoacoustic streamin (PIPS) technique and different
irrigation activation protocols in removing modified triple antibiotic paste
(mTAP) from root canals..

Methods: 111 extracted human mandibular-premolar teeth were prepared
using ProTaper rotary files. Root canals were filled with mTAP and after 4
weeks the roots were randomly divided into 7 groups (n=15) according to
the irrigation regimens used: Self-Adjusting File (SAF), Passive-Ultrasonic-
Irrigation (PUl), EndoActivator (EA), SAF+EA, SAF+PUI, PUI+EA and PIPS.
While mTAP was not removed in 3 of the remaining teeth (positive control),
the canals of the other 3 teeth used as the negative control group were not
filled with mTAP. The roots were split longitudinally and the amount of
mTAP remaining in the canal walls was evaluated under x20 magnification
using a 4-grade scoring system. Data were statistically evaluated using
Kruskal-Wallis and Mann-Whitney U tests..

Results: There were statistically significant differences among all of the
experimental groups. The PIPS, SAF, SAF+EA, and the SAF+PUI showed
significantly better performances than the PUI and the PUI+EA in removing
the mTAP from the root canal (P=0.000). EA showed moderate activity. PUI
and PUI+EA in the apical and middle third and PUI in the coronal third
showed lower performance compared to the other groups (P<0.05).

Conclusions: It was not possible to completely remove triple antibiotic
pastes from the root canals. The PIPS technique was more successful than
other methods in removing all of the mTAP from the apical third.

Key Words: Removal of triple antibiotic paste,
Photoacoustic Streaming, Irrigant activation..

Photon Induced

Giris

Kok kanal tedavisinin en onemli hedeflerinden biri agiz sagligimin
korunmasi icin dislerin fonksiyonel okliizyonda tutulmasidir.! Kok
gelisimi tamamlanmamis immatir dislerde travma veya ciirilk sonucu
pulpa nekrozu meydana gelebilir ve boyle bir durumda kok gelisimi
durur. Rejeneratif endodontik tedavi kok gelisimi tamamlanmams
dislerin kanal boslugundaki dokuyu yenileyerek, dislerin kok duvar
kalinbgimin artmasina ve apeksin kapanmasina yardimci olabilir.23
Basanli bir rejeneratif endodontik prosedir icin bakterilerin kanal
boslugundan elimine edilmesi gerekmektedir.? Bakterileri elimine
etmek icin kanal ici medikament olarak kullanilan metronidazol,
siprofloksasin ve minosiklinden olusan uclu antibiyotik patinin (TAP)
yaygin endodontik patojenlere karsi etkili oldugu hem in vitro* hem de
in vivo® calismalarda gosterilmistir. Ancak Ucli antibiyotik patinin
icerisinde yer alan minosiklinin kuronda renk degisikligine yol
acmasindan dolay1 kansimdan cikarilmast ve yerine sefaklor’un
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eklenmesiyle modifiye icli antibiyotik pat (mTAP) adim almistir.®
TAP’1In apikal papilladaki insan kok hiicrelerine kars1 sitotoksik
etkisinden kacinmak icin dusiik konsantrasyonlarda kullanilmasi
onerilmektedir.” Rejenerasyonun gerceklesebilmesi icin TAP’in kok
kanalindan tamamen uzaklastirilmasi son derece onemlidir.

Kok kanal sisteminden medikamentleri  uzaklastirmak igin
kullanilabilecek farkli irrigasyon aktivasyon sistemleri vardir. Endo-
Aktivator (Dentsply, Tulsa, OK), sonik irrigasyonda kullanilmak lizere
uretilmis bir cihazdir. Kesmeyen polimer ucu irrigasyon soliisyonuna
belirli bir hiz ve kuvvetle hareket kazandinr. Endo-Aktivatoriin
etkinliginin ucuna takili olan polimer ucun kok kanalinda ileri ve geri
sinerjistik hareketlerle olusturdugu hidrodinamik aktivasyona bagli
oldugu bildirilmistir.® Pasif ultrasonik irrigasyon (PUI) ultrasonik olarak
salinim yapan aletten, kok kanalindaki irrigasyon soliisyonuna akustik
enerjinin aktanlmasi esasina dayanmaktadir. Enerji, ultrasonik
dalgalar yoluyla iletilir ve irrigasyon soliisyonunda akustik dalgalanma
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ve kavitasyon meydana getirir.’ Self Adjusting File (SAF) (Re-Dent
Nova, Ra'anana, israil), piyasaya son yillarda sunulan ici bos silindirik
bir egedir. Bu sistemde, dikey yonde vibrasyon hareketi yapan ici bos
egenin icinden irrigasyon sollisyonunun devamli kanal igine aktigi
gosterilmistir.’® Son yillarda; Er: YAG lazer sistemlerin de kok
kanallarindan medikamentlerin uzaklastinlmas1 icin kullanilmasi
onerilmistir. Radyal ve serit seklinde yeni dizayn edilmis bir ucla
kullamlan ve “‘Foton indiiklenmis Fotoakustik Dalgalanma’ (Photon
Induced Photoacoustic Streaming- PIPS®) prensibi ile calisan bir
yontem gelistirilmistir. PIPS ile ugulanan Er: YAG lazer; giic enerjisi
kullanilarak  kok kanalinda bulunan irrigasyon soliisyonunda
fotoakustik sok dalgalar olusturur. Giicli fotoakustik sok dalgasi,
irrigasyon soliisyonlarimin lic boyutlu hareketini destekler.'" Arslan ve
ark."”? PIPS tekniginin kok kanallarindan icli ve ikili antibiyotik
patlarinin ¢ikarilmasinda EA ve siringa ile irrigasyona gore daha etkili
oldugunu bildirmistir.

Bu calismanmin amaci, kok kanallarindan Ucli antibiyotik patinin
cikarilmasinda PIPS tekniginin etkinligini tek basina veya ikili
kombinasyon halinde kullanilan SAF, EA ve PUI teknikleri ile
karsilastirmaktir. Calismanin sifir hipotezi gruplar arasinda fark
olmadigi seklinde kurulmustur.

GEREG VE YONTEMLER

Bu calismaya Necmettin Erbakan Universitesi Dis Hekimligi Fakiiltesi
ilac ve Tibbi Cihaz Dis1 Arastirma Etik Kurulu Komisyonu tarafindan
etik kurul onayr alinarak basland1 (2022/17-126). Calismada
kullanilmak lizere benzer kok kanal morfolojisine sahip 111 adet tek
ve duiz kokli alt kiiciik az1 disi kullanildi. Her bir disin koronal kisimlari
mine-sement seviyesinin altindan su sogutmasi altinda uzaklastirildi
ve her bir kokiin boyu 12+0.5 mm’ye sabitlendi. Elde edilen koklerin
apikal kisimlari pembe mum ile kapatildi. Kok kanal preparasyon
islemleri Uretici firmanin talimatlan dogrultusunda ProTaper Universal
(Dentsply Maillefer, Ballaigues, isvicre) ege sistemleri ile Sx, S1, S2,
F1, F2, F3 ve F4 (boyut 40, 0.06 koniklik) gerceklestirildi. Kok kanal
preperasyonu sirasinda kok kanallan her ege degisiminden sonra 2 ml
%2,5 'luk NaOCl soliisyonu ile yikandi. Final irrigasyonda ise 5 ml %5,25
NaOCl ve 5 ml %17 EDTA ile yikand1 ve kagit konlarla kurulandi.

Kanal ici medikament olarak kullanilacak olan Siprofloksasin,
Metronidazol ve Sefaklordan olusan antibiyotiklerin esit miktarlarda
steril su (yaklasik 0,9 g toz ve 1/mL su) ile karistinlmasiyla elde edilen
kremsi mTAP kansim bir lentulo-spiral ile kok kanalina yerlestirildi.
Giris kaviteleri pamuk pelet ve kalinlig1 3-4 mm olacak sekilde Coltosol
(Coltosol, Colten, Langenau, Almanya) gecici dolgu maddesiyle
kapatildi. Ornekler, 37°C'de %100 nemli ortamda inkiibatérde 28 giin
sireyle bekletildi. Calismada 7 deney (n:15) ve 2 kontrol grubu (n:3)
olusturuldu. Pozitif kontrol grubunda kanal i¢ci medikament
uygulanmis orneklere herhangi bir irrigasyon protokolii uygulanmadi.
Negatif kontrol grubu mTAP ile doldurulmadi. Calismada olusturulan
gruplar asagidaki gibi siralanmistir.

Grup 1: SAF

SAF egesi 10 ml %2,5 NaOCl sabit irrigasyon altinda 1 dakika siire ile
kok kanalinda kullamildi. SAF sistemi, 10 mL/dk hizinda siirekli bir
irrigasyon soliisyonu akisi saglayan irrigasyon cihazina bagh 0,4 mm
genlik ve 5.000 titresim/dk'lik bir titresimde calistirildi.

Grup 2: PUI

Satelec P5 Newtron XS ultrasonik sistemin (Acteon-Group Ltd.,
Merignac, Fransa) ege tutma adaptoriine birlestirilmis 15 K-file
kullanilarak 10 mL %2,5’luk NaOCl kanal icinde aktive edildi.
Ultrasonik ege kanala yerlestirilerek 6 giic ayarinda 1 dakika siireyle
etkinlestirildi ve irrigasyon soluisyonu islem boyunca surekli olarak 10
ml/dak hizinda verildi.

Grup 3: EA

Kok kanali 27 gauge bir siringa kullanilarak 10 ml %2,5’luk NaOCl
soluisyonu ile irrige edildi ve dakikada 10.000 devire ayarlanan EA ile
aktive edildi. Kirmizi (25/04) uc 1 dakika boyunca calisma
uzunlugundan 2 mm daha kisa tutulmustur.

Grup 4: SAF ve EA Kombinasyonu (SAF+EA)

SAF sistemi, 5 ml %2,5’luk NaOCl ile sabit irrigasyon altinda kok
kanalinda 30 saniye kullanildi. Bunu, 5 ml %2,5’luk NaOCl ile 30 saniye
sureyle kullanilan EA takip etti.

Grup 5: SAF ve PUI Kombinasyonu (SAF+PUI)

SAF sistemi, kok kanalinda 5 ml %2,5’luk NaOCl 30 saniye siireyle sabit
irrigasyon altinda kullanilarak aktive edildi. Bunu takiben 5 ml %2,5’luk
NaOCl, Satelec P5 Newtron XS ultrasonik sistemin ege tutma
adaptoriine birlestirilmis bir K-file (PUI) kullanilarak giic ayan 6'da 30
saniye sire ile aktive edildi.

Grup 6: PUI ve EA Kombinasyonu (PUI+EA)

5 ml %2,5 NaOCl ile 30 saniye siireyle PUI uygulandi. Bunu 5 ml %2,5’luk
NaOCl ile 30 saniye siireyle kullanilan EA takip etti.

Grup 7: PIPS

Dalga boyu 2.940 nm olan bir Er: YAG lazer PIPS yontemiyle
kullanilarak mTAP uzaklastinldi. 12 mm uzunlugunda, 400 mm kuvars
uc, ucundan 3 mm poliamid kilif siyrilarak inceltildi. Uc, darbe basina
0,3 W, 15 Hz ve 20 mJ ile uygulandi. Daha sonra 5 ml %2,5 NaOCl ile
kok kanali yikandi ve kanal soliisyonla doluyken optik fiber kok
kanalinin koronal kismina vyerlestirildi. Koronal kisimda irrigasyon
sollisyonu azaldiginda 5 ml %2,5 NaOCl tazelendi. Optik ug, her
uygulamada 1 dakika sureyle etkinlestirildi. Uygulanan tim gruplarda
toplam aktivasyon siiresi 1 dakika ve toplam %2,5’luk NaOCl hacmi 10
ml idi.

Her bir kokin bukkal ve lingual ylizeylerinde paralel oluklar
olusturularak dikey olarak iki parcaya ayrldi. Her lcte birlik kisimda
net olarak goriilebilen kok yaris1 degerlendirme icin secildi ve kokiin
koronal (apeksten 12 mm), orta (apeksten 8 mm) ve apikal (apeksten
4 mm) ucte birlik kisimlarinin goriintiileri alindi. Bu amacgla 20x
biuylitmede kullanilan stereomikroskop (Leica MZ16A, Wetzlar,
Almanya) uzerine monte edilmis bir dijital kamera yardimiyla
goriintiiler elde edildi ve bilgisayara aktarildi. Birbirinden bagimsiz iki
endodonti uzmani tarafindan hangi deney grubuna ait oldugu
bilinmeden herbir 6rnek incelenerek skorlandi 13. Skor 0: Temiz kok
kanal duvarlari, Skor 1: Kanalin yarisindan azinda mTAP artigi; Skor 2:
Kanalin yansindan fazlasinda mTAP artigi Skor 3: Kok kanalim
tamamen kaplayan mTAP artig1 (Sekil 1)

Sekil 1. Skorlarin temsili goriintuleri; Skor 0: A (orta, koronal uclu),
Skor 1: B (apikal iicll), Skor 2: B (orta uicll), Skor 3: A (apikal lclii)

istatistiksel Analiz

Gozlemciler arast uyumu analiz etmek icin kappa testi kullanildi.
Veriler Kruskal-Wallis ve Mann-Whitney U testleri ile analiz edildi.
Test, %95 gliven duzeyinde (P<.05) gerceklestirilmistir.

BULGULAR

Kappa testi, gozlemciler arasi uyumun %98 oldugunu gosterdi. (Kappa
degeri=0.94). Her bir deney grubunun apikal, orta ve koronal bolgedeki
skor degerleri ve medyan degerleri Tablo 1'de gosterilmistir.
Olusturulan deney gruplarinda kullanilan yontemlerin hicbirisiyle
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mTAP pati kok kanallarindan tam olarak uzaklastirilamadi (Tablo 1).

Tablo 1. Skorlarin dagilim ve medyan (n=15).

Koronal 15 - - - 0.0 b

Apikal - 7 5 3 2.0 a
Orta 1 3 5 6 2.0 a
Koronal 3 12 - - 1.0 b
Apikal 8 3 3 1 0.0 a
Orta 9 5 1 0.0 a
Koronal 13 1 1 - 0.0 a
Apikal 10 4 - - 0.0 a
Orta 14 1 0.0 ab
Koronal 15 = = = 0.0 b
Apikal 12 3 - - 0.0 a
Orta 11 1 &) 0.0 a
Koronal 15 - - - 0.0 a
Apikal 5 5 1 4 1.0 a
Orta 2 3 9 1 2.0 a
Koronal 10 4 1 = 0.0 b
Apikal 15 - - - 0.0 a
Orta 13 2 0.0 a
Koronal 1" 4 - - 0.0 a

*Ayni grubun lc bélge arasindaki istatistiksel karsilastirma. Farkli harfler énemli farkliliklar1 belirtir.

Gruplarin mTAP kaldirmada skorlarin dagilim box plots grafiginde
gosterilmistir (Sekil 2).

Scores

1
100

orr ST F ORI F O LT
TR TS T

L%

4;5:" . 2
Levels é‘b 2 o
bé\. @‘Q{:? 3@
o & o

Sekil 2. Skorlarin dagilimin1 gosteren box plot grafigi
*Uc aykir degerleri gosterir.

Pozitif kontrol grubunda kok kanal duvarlarinin tamamen mTAP ile
dolu oldugu, negatif kontrol grubunda ise kok kanal duvarlarinda
mTAP olmadig1 gozlendi. Kruskal-Wallis testi sonuclarina gore tiim
deney gruplan arasinda istatistiksel olarak anlamli farklilik tespit
edildi. (p=0,00). Esli karsilastirmalar icin yapilan Mann-Whitney U

testi sonucunda, kanalin tamami dikkate alindiginda PIPS, SAF,
SAF+EA ve SAF+PUI gruplarinin, mTAP'yi kok kanalindan cikarmada
PUI ve PUI+EA gruplarindan onemli olciide daha etkili temizlik
gerceklestirdigi gézlendi. EA grubunun, mTAP'nin uzaklastirilmasinda
orta derecede verimli bir yontem oldugu belirlendi (p=0.000).

Kruskal-Wallis testinde, her bir grubun apikal, orta ve koronal clu
bolgelerinde gruplar arasinda anlamli farklilik oldugu gozlendi
(p<0.05). Apikal ugli bolgesinde, SAF+EA, SAF+PUl ve PIPS’in
temizleme etkinligi PUI ve PUI+EA’den daha yiiksek bulundu (p<0.05).
Orta lclii bolgesinde, PUI ve PUI+EA en diisik temizleme etkinligi
gosterirken (p<0.05), diger gruplar arasinda istatistiksel olarak
anlamli bir fark bulunmadi (p>0.05). Koronal lg¢lu bolgesinde, SAF,
EA, SAF+EA, SAF+PUI’nin temizleme etkinligi PUI’dan yiiksek bulundu
(p<0.05).

Kruskal-Wallis testinde, her bir grubun apikal, orta ve koronal Uclu
bolgelerinde gruplar arasinda anlamli farklilik oldugu gozlendi
(p<0.05). Apikal ucli bolgesinde, SAF+EA, SAF+PUI ve PIPS’in
temizleme etkinligi PUI ve PUI+EA’den daha yiiksek bulundu (p<0.05).
Orta Uclii bolgesinde, PUI ve PUI+EA en diisiik temizleme etkinligi
gosterirken (p<0.05), diger gruplar arasinda istatistiksel olarak
anlamli bir fark bulunmadi (p>0.05). Koronal lclu bolgesinde, SAF,
EA, SAF+EA, SAF+PUI’nin temizleme etkinligi PUI’dan yiiksek bulundu
(p<0.05).

Her bir grup icin, apikal, orta, ve koronal ucli bolgesi
karsilastinldiginda, EA (p=0.121), SAF+PUI (p=0.058), PIPS (p=0.107)
icin apikal, orta ve koronal ucli bolgeleri arasinda anlamli fark
bulunmadi. PUI (p=0.001) ve SAF+EA (p=0.019) gruplari mTAP1
temizlemede koronal lgcte birlik kissmda anlamli derecede daha
etkiliyken, SAF grubu (p=0.001), koronal ve orta licte birlik kisimlarda
mTAP'nin cikarilmasinda anlamli derecede daha etkili bulunmustur.
PUI+EA grubunun (p=0,005), apikal ve orta lcte birlik kisimdaki
mTAP'yi temizleme etkinligi koronal bolgeye gore onemli 6l¢lide daha
yiiksek bulundu.

TARTISMA

Dentin duvarlarinda kalan medikament kalintilar kok kanal patlarinin
kapatma kabiliyetini azaltabilir." Kalan kalinti miktar1 digital
fotograf, stereomikroskop, taramali elektron mikroskobu, mikro
bilgisayarli tomografik goriintiileme ve spiral bilgisayarli tomografik
goriintiileme gibi cesitli yontemlerle degerlendirilebilir.' Mevcut
calismada x20 bilyiitmede stereomikroskop kullanilmis ve kalintilar
daha onceki calismalarda kullanilana benzer sekilde 4’li skorlama
sistemi kullamlarak degerlendirilmistir.”> Calismamizin sonuglarina
gore; kok kanalindan uzaklastirilan mTAP miktari kullanilan irrigasyon
aktivasyon protokollerinden onemli oOlcide etkilenmistir. Boylece,
sifir hipotezi de reddedilmistir.

TAP, rejeneratif endodontide kritik bir adim olan bakteriyel biyofilmi
ortadan kaldirmak icin onemli bir potansiyele sahiptir. Rejeneratif
endodontik prosediirlerde, TAP’1 3 aya kadar kok kanalindan
uzaklastirmayan calismalar mevcuttur.'' Bu calismada ise klinik
prosediirlere uyum saglamasi acisindan mTAP 4 hafta sonra kok
kanalindan uzaklastinlmistir.

Yapilan bir calismada, kok kanallarindaki yapay oluklardan hem DAP
hem de TAP'n uzaklastirnlmasinda PIPS' in EA'ya gore daha ustin
oldugu bildirilmistir.'> Mevcut calismanin sonuclan da, Arslan ve
ark.” min sonucglarina benzer sekilde, PIPS sisteminin mTAP’in
uzaklastirilmasinda EA’den daha iyi bir etkinlik sergiledigini
gostermistir. Ancak, kok kanallarindan mTAP'nin cikarilmasinda PIPS
teknigini, tek basina veya kombine kullanimda SAF ve PUI ile
karsilastiran yeterli sayida calisma bulunmamaktadir. Calismamizin
sonuclar, PIPS, SAF, SAF+PUl ve SAF+EA'min, kok kanallarindan
mTAPyi kaldirmada PUl veya PUI+EA'dan daha etkili oldugunu
gostermistir. PIPS ve ultrasonik irrigasyon aktivasyon tekniklerinin
calisma prensibi, akustik enerjinin kok kanalindaki irrigasyon
solisyonuna iletilmesine dayanmir.''7 Mevcut calismada, kok
kanallarindan mTAPn c¢ikarilmasinda PIPS grubunun temizleme
etkinligi PUI grubuna gore daha basanli bulunmustur. PIPS tekniginde,
her bir titresim su molekiilleri ile etkilesir, giclii bir akis sivisinin
olusumuna yol acan ardisik sok dalgalarn yaratir ve irrigasyon
soliisyonunun (¢ boyutlu hareketine izin verir."" DiVito ve ark'' PIPS
uclan kullanarak lazerle etkinlestirilmis irrigasyonun, geleneksel
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irrigasyon prosediirlerine kiyasla kok kanal duvarlarinin temizliginde
onemli olciide daha etkili oldugunu belirtmistir. Calismamizda, PIPS
tekniginin apikal tcliideki mTAPIn tamamini ¢ikardigi gozlenmistir. Bu
sonug, pasif ultrasonik irrigasyonla karsilastinldiginda lazer
aktivasyonu ile irrigasyon sivisina yiiksek miktarda enerji transfer
edilmesiyle aciklanabilir.” Yakin zamanda yapilan bir calismada da,
PIPS'in apikalde biriken debrisin cikarilmasinda sonik ve ultrasonik
tekniklerden daha etkili oldugu gosterilmistir.'®

Yapilan bircok calismada; Uclu antibiyotik patinin farkli irrigasyon
prosediirleri ile kok kanallarindan tamamen ¢ikarilmasinin zor oldugu
bildirilmistir.'>'%?' Berkoff ve ark.2! TAP'In %88'inin dentinde kaldigin
ve  kok kanalinda kalan TAP'In yaklasik %50'sinin 350 pm'ye
(mikronmetre) kadar cevresel olarak dentin tiibiillerinde bulundugunu
bildirmislerdir. Calismanin sonucunda, TAPin dentine baglanmasi ve
penetrasyonu nedeniyle mevcut irrigasyon prosediirleri ile kok kanal
sistemlerinden etkili bir sekilde kaldinlamayacagin rapor etmislerdir.
Mevcut calismada; kok kanalindan mTAP c¢ikarilmasinda SAF ve PIPS
gruplarinin EA ve PUI gruplarina gore temizleme etkinligi daha fazla
bulunmustur. Bu, SAF sistemlerinin tasanim ve calisma prensibine
baglanabilir. SAF sistemi, titresim hareketi ile irrigasyonun ek
aktivasyonu ile kok kanalinin siirekli 1slanmasim saglayan ve kok
kanalinda tiirbiilans olusturan ici bos bir egedir.'>?? Ayrica, farkli sekli
ile kok kanallarina uyum saglama yetenegi nedeniyle bu sistem
mTAPnin cikarilmasinda temizleme etkinliginin artmasina sebep
olmus olabilir.

Bu in vitro calismanin sinirlar icerisinde Uclu antibiyotik patlarin kok
kanallarindan tamamen uzaklastirilmast mimkiin olmadi. PIPS teknigi,
apikal iicte birlik kisimdaki mTAPin tamamim cikarmada diger
yontemlere gore daha basarli oldu.
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0z

Son yillarda uretim teknolojilerinin hzla gelismesiyle, 3 boyutlu yazicilarin
kullaniminda dikkat cekici bir artis yasanmistir. Havacilik, savunma, sanat ve
tasarim alanlarinda kullanilan 3 boyutlu iiretim teknolojileri; dis hekimliginde
de onemli bir yere sahip olmustur. Farkli metodlarda kullanilan bircok
materyal ile hasta ve hekim konforu artirilms ve calisma siiresi kisaltilmistir.
Yeni Uretim yontemleri; al¢idan model dokimi ve braketlerle ortodontik
tedavi gibi geleneksel yontemlerin aksine tedavilerin verimini ve basansin
ileri diizeye tasims ve bircok yeni gelismeye de olanak saglamistir.
Fotopolimerize rezinler; protez kaide materyali, obturator, gecici kron-koprii
iretiminin yam sira, dental egitim alaninda model eldesinde de kullamlmaya
baslanmistir. Bu derlemenin amaci; 1s1kla polimerize olan rezinlerin 3 boyutlu
Uretim siirecindeki kullamm alanlarn hakkinda genel bir bakis agis1 sunmaktir.

Aynica eklemeli {retim teknolojileri, bu teknolojilerde kullanilan
materyaller, avantaj ve dezavantajlann hakkinda bilgi verilmesi
amaclanmistir.

Anahtar Kelimeler

Bilgisayar Destekli Uretim, Eklemeli Uretim, 3-Boyutlu Yazici, Dijital Dis
Hekimligi ve Fotopolimerizasyon

ABSTRACT

In recent years, with the rapid development of production technologies
there has been a remarkable increase in the use of 3D printers. This
technology, which is also used in the fields of aviation, defense, art and
design, has an important place in dentistry. With many materials used with
different methods, patient and dentist comfort is increased and working
time is shortened. New production methods; contrary to traditional
methods such as plaster model casting and orthodontic treatment with
brackets, it has advanced the efficiency and success of treatments and has
also enabled many new developments. Photopolymerized resins; in
addition to the production of prosthetic base material, obturator,
temporary crown-bridge, it is also used in the production of models in the
field of dental education. The aim of this review is to provide an overview
of the use of light-cured resins in the 3D production process. Also; it is
aimed to give information about additive manufacturing technologies,
materials used in these technologies, advantages and disadvantages.

Keywords

Computer Aided Manufacturing, Additive Manufacturing, 3-D Printing,
Digital Dentistry and Photopolymerization

GIRiS

Tip ve dis hekimligi alaninda yeni teknolojilerin ortaya cikisi; hastalarin yasam kalitesini artiracak malzeme ve prosediirlere sahip olma imkani
taniyarak hem hastay1 hem de hekimi etkileyecek gelismeler sunmustur.’ 3 boyutlu tretim, son 30 yilda hasta ve hekimler tarafindan popiilerlik
kazanmis ve hekimlere daha konforlu, daha kaliteli ve kisiye 6zgu tedaviler yapma imkan1 sunmustur. Geleneksel uretimden farkl olarak, hizli
uretilebilen, yiksek hassasiyetli ve kisiye 6zgi tasarlanan dental implantlar ve bircok tedavi daha ulasilabilir hale gelmistir.

1986 yilinda, Charles Hull tarafindan tanitilan 3 boyutlu (3D) retim teknolojisi, bircok yeni teknolojiyi de beraberinde getirmistir.23 (Tablo1)
Tiim bu teknolojilerin icerisinde, 1s1kla sertlestirme yontemi en eski 3 boyutlu iiretim teknigidir. Bu yontemde fotopolimerizasyon esastir ve
materyal olarak sivi fotopolimerize rezin kullanilir. Rezin sadece 151k varliginda sertlesir ve isinlama olmadiginda sivi formda kalir.
Fotopolimerizasyon yontemi; kirilganlik, deformasyonunun kolay olmasi ve diisiik biyouyuyumluluk gibi dezavantajlar olmasina ragmen, glinimiiz
dis hekimliginde dental model, ortodontik tedavi, implant cerrahisi ve benzeri bircok tedavide tercih edilmektedir. ¢

Tablo 1. 3 boyutlu iiretim yontemleri

Yontem

Avantajlan

Dezavantajlar

Stereolitografi (SLA):

Isiga duyarl polimer, lazer 151n1yla taranarak tabaka tabaka fotopolimerize

edilir. boyutlu objeleri iiretebilme

Yiiksek ¢oziiniirliiklii ve hizli tiretim, farkli baski cihazlariyla uyum, biiyiik

Yetersiz yiizey piiriizsiizligi, irritasyon, smnirl

mekanik dayaniklilik

Malzeme Piiskiirtme
(Inkjet Yazicilar):

Materyal; basing, 1s1 transferi veya ultraviyole 151k ile sertlestirilir.

Proksimal ve marjinal bolgede iyi uyum, kisa ¢alisma siiresi

Giiglendirme i¢in sinterleme gerekli

Dijital Isik isleme (DLP):
Sivi rezin, bir projektor 151k kaynagi yardimiyla katman katman

sertlestirilir.

Piiriizsiiz ytizeyler, hizl tiretim, diisiik maliyet

Destekleyici materyalleri uzaklastirma gerekliligi

Yapistirici ile Katmanh Uretim
(Binder Jetting):
Toz halindeki katmanlarin tizerine yapistirici puskirtiilir ve segici olarak

birlestirilir.

Karmasik yapilarin hizli tiretimi, diisiik maliyetli giivenli materyaller, hizli

Diisiik dayamklilik, diisiik sterilize edilebilirlik

Segici Lazer Sinterleme (SLS):
Materyallerin erime sicakliginin hemen altinda 1sitilarak katman katman

sekillendirilmesidir.

Dayanikli ve uyumlu tiretim, sterilize edilebilirlik

Piiriizlii yiizeyler, yiiksek maliyet
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Cilt 10 » Say1 2

Bilgisayar ortamindaki veriler araciligiyla, katman katman malzeme
eklenerek Uc boyutlu nesnelerin tretilmesi eklemeli Uretim olarak
adlandinlir.” Giniimiizde 3 boyutlu dretim, eklemeli Uretim terimini
de icerisinde barindirmakta ve hizli prototipleme olarak da
adlandirilmaktadir.® Dijital veya konvansiyonel olarak alinan hasta
olciilerinden faydalanilarak cesitli tedavilerin yapilmasina olanak
veren bilgisayar destekli tasarim ve tiretim teknolojisi (CAD/CAM); dis
hekimligi uygulamalarinda onemli gelismelerin Oniinii acmakta ve
hasta bilgilerinin dokiimante edilebilir, saklanabilir ve iletilebilir
verilere donlismesini saglamaktadir.®'°

Eklemeli Uretim; bilgisayar destekli tasarlanan (CAD) 3 boyutlu sanal
model ve prototiplerin, bilgisayar destekli asamalar ile uretimini
gerceklestirmektedir. (CAM)"

Fotopolimerizasyon; solvent icermeyen rezinleri, ortam sicakliginda
kat1 polimerlere donustirmede en etkili yontem olarak kabul
edilmektedir.” Bu yontemde sivi rezin, tabakalar halinde ylizeye
cikar ve lazer 151m1 bu yiizeyleri tarar. Taranan sivi rezin sertleserek
bir katman olusturur, bu asama tekrarlanarak i¢ boyutlu obje
basilmis olur.™ Diger 3 boyutlu tretim teknikleriyle kiyaslandiginda,
fotopolimerizasyon, detayli iiretim, bilgisayar tasarimi ile iretilen
obje arasindaki dusiik boyut farki (yaklastk 50 mikrometre) ve
avantajli fiziksel ve mekanik o6zellikleri ile karakterizedir.™
Fotopolimerizasyon ile dretim kullaniciya; yilksek hassasiyet,
puriizsizliik ve hizli iretim avantajlarin1 sunmaktadir.

Dis hekimliginde giincel olarak; 3 boyutlu iiretim siireclerinde, bir
lazer kaynagimin kullanildig1 klasik stereolitografi (SLA) ve bir
maskeleme teknigi olarak ifade edilen dijital 151k isleme (DLP)
yontemleri siklikla kullanilmaktadir. Her iki yontemde de obje,
fotopolimer rezinin 1sikla aktive edilmesi sonucu olusturulur.'
Stereolitografi yontemiyle iiretim; son derece hassas cihazlarla,
dizayn, geometrik sekil ve lceklendirmede esneklik saglamaktadir.'®

Fotopolimer Rezinler

Polimerler, birbirlerine cesitli kovalent baglarla bagli tekrarlayan
birimlerden olusan molekiillerdir.

Fotopolimerler ise; genellikle dalga boyu 100-400 nm araligindaki
ultraviyole (UV) 151k veya dalga boyu 400-740 nm araligindaki
elektromanyetik spektrumun gozle goriiniir bolgesinden bir 1518a
maruz kaldiginda, yapisal ve kimyasal 6zellikleri degisiklik gosteren
ve fotopolimerizasyonla sertlesen polimerlerdir.” Fotopolimerler;
icerisinde fotobaslatici, reaktif seyreltici, stabilizator ve swi
monomer gibi komponentler barindirir. Isin rezine temas ettiginde,
fotobaslaticilar bir doniisiime ugrar ve sivi monomerlerle birlikte
reaktif hale gelir. Reaktif fotobaslatici, polimer reaksiyonu baslatmak
icin bir monomer molekili ile reaksiyona girer. Polimer zincirler ve
bu zincirlerin arasindaki kovalent baglar aracilig1 ile capraz baglar
olusur.™ Temel olarak; serbest radikal ve katyonik olmak lzere iki
farkl fotopolimerizasyon tiirti tammlanmistir.’ Oral yumusak dokular
icin UV 15181n olumsuz etkileri gz oniine alindiginda, goriiniir 1s1kla
indiklenen serbest radikal fotopolimerizasyon, UV 1sikla indiklenen
katyonik fotopolimerizasyona kiyasla dis hekimliginde
fotopolimerizasyon teknolojisinin hizli bir sekilde kabul edilmesini
saglamistir. 20

Vinil Polimerler

Vinil  polimerler, degistirilebilir  ozelliklerinden dolay1 dis
hekimliginde en sik kullamlan polimerlerdir. Dental implant gibi
malzemelerde uzun vadede bozunma istenmediginden, vinil
polimerlerin biyocoziiniir 6zellik gostermemeleri bir avantaj haline
gelmistir. Vinil polimerler, genel olarak secici lazer sinterleme (SLS)
ve fotopolimerizasyon yontemleri ile birlikte kullanmlir.

Dis hekimliginde 3 boyutlu {iretimde en sik kullanilan vinil polimer,
poli (metil metakrilat-PMMA) vinildir. PMMA, akrilat ailesine ait amorf
polimerlerden biridir. Oda sicakliginda 100 °C ile 130 °C arasinda cam
gecis sicakligina ve 1.20 g/cm3 yogunluga sahip berrak, renksiz bir
polimerdir. Cok iyi bir termal kararliiga sahiptir ve 100 °C'ye kadar
yiiksek ve -70 °C'ye kadar diisiik sicakliklara dayandigi bilinmektedir.
Aym zamanda, 1.490 kirilma indeksi ile cok iyi optik ozelliklere,
yiilksek bir young modiiliine ve dsiik bir kirilma uzamasina sahiptir.
isleme kolayligi, kabul edilebilir mekanik &zellikler, maliyet
uygunlugu ve nispeten diisiik toksisite ozellikleri nedeniyle, PMMA,
protez kaide materyali olarak kullanilmaktadir. 20. yizyilin son

yarisinda, sadece protez kaide materyali olarak degil, obturatdr,
gecici kron-koprii yapimi ve cesitli dental ve maksillofasiyal
protezlerin yapiminda dikkate deger bir onem
kazanmistir. (Resim1)2"22.23

3D Printing Resin {0
Temporary Teeth

Resim 1. Gegici restorasyon iiretiminde kullanilan fotopolimerize
rezin

Fotopolimerizasyon ile 3 Boyutlu Uretim Teknikleri
Stereolitografi (SLA)

SLA yontemi, dis hekimligi alaninda siklikla kullanilan bir 3 boyutlu
iretim teknigidir. Objelerin lretimi, sivi rezinin fotopolimerizasyon
yoluyla sertlestirilmesine dayanir. Lazer 1sini, belirli bir derinlige
odaklanir ve lokalize polimerizasyona (dolayisiyla sertlesmeye) neden
olur.? Polimerizasyon islemi, 3 boyutlu obje iiretilene kadar katman
katman devam eder. Lazerin bu x-y ekseni lizerindeki hareketi, ozel
bir optik sistemle birlikte iki galvanometre tarafindan gerceklestirilir
ve 5-10 pym ¢oziiniirlik elde edilir.?

Dijital Isik isleme (DLP)

DLP tabanli 3 boyutlu iiretim; hizli baski, miikemmel 6lceklenebilirlik
ve kolay calisma kosullanyla 6n plana cikan bir yontemdir.?¢ Bu
yontemde, bagimsiz olarak acik veya kapali konuma getirilebilen
milyonlarca aynadan olusan bir dijital ayna aygit1 (DMD) kullanilir.
Seffaf rezin plaka lizerine iki boyutlu bir piksel deseni yansitilarak tek
seferde bir tabaka rezin sertlestirilir. Objelerin tamamlanma stresi
x-y dizlemindeki boyutlara ve ayni anda uretilen objelerin sayisina
degil, yalmzca katman kalinigina baglidir. Dolayisiyla daha hizli bir
retim siireci saglanmis olur.? Yiiksek hassasiyet, DLP tekniginin en
onemli avantajlarindan biridir. Ancak yiiksek hassasiyet kiciik
boyutlu iretimde garanti edilir. Bu 0Ozelliginden dolayr dis
hekimliginde siklikla kullamlan bir yontemdir.?

Siv1 Kristal Ekran (LCD)

Isikla polimerizasyon kullanilan tim yontemlerde, SLA’dan DLP’ye ve
en son teknoloji LCD’ye, kontrol ve adim sistemi arasinda cok az fark
vardir, temel fark 151k kaynagi ve goriintiileme sistemidir.(Tablo2)
DLP ve LCD teknikleri arasindaki en blyuk fark gorintiileme
sistemidir. LCD tekniginde goriintiileme sistemi olarak likit kristal
ekran kullamlmistir. Siv1 kristale bir elektrik alani uygulandiginda,
molekiiler diizenini degistirir ve 15181n gecmesini onler. Gelismis likit
kristal ekran teknolojisi sayesinde likit kristal ekranin coziinirliigii
cok yiiksektir.?® Baski kalitesine ek olarak, DLP ve LCD arasindaki en
biiyiik fark, kullanilan 1s1k yogunlugudur.3®
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Tablo 2. Fotopolimerizasyon yontemini kullanan 3 boyutlu iiretim
tekniklerinin karsilastiriimasi

SLA

355 nm (lazer isin) Sinir yok Orta
DLP 385-405 nm (LED) Sinirh Cok iyi
LCD 405 nm (LED) Sinirh iyi
MJP Sinir yok Sinir yok Mukemmel
CLIP 385-405 nm (LED) Sinirl Cok iyi

Moon ve ark.3' DLP ve LCD tekniklerini kullanarak 2, 3, 5, 6 lyeli ve
tam ark gecici restorasyonlar uretmis ve bu restorasyonlarin cesitli
ozelliklerini kiyaslamistir. Her iki yontemde de, restorasyon boyutu ile
hata miktarinin orantili olarak arttigi, DLP yonteminde 6 (lyeli
restorasyonlarda belirgin hata meydana gelirken, LCD yonteminde 5
uyeli restorasyonlardan itibaren belirgin hatalar gozlenmeye
baslanmistir. Bu sonuclara dayanarak, daha biiylik restorasyonlarda
DLP ve LCD baskinin her ikisinin de hatali oldugu sonucuna varilmistir.
Kuclk restorasyonlar icin DLP ve LCD baski kullanilabilir, ancak daha
bliylik restorasyonlarin daha dogru sonuclar elde edilebilmesi icin diger
teknolojilere dayali 3 boyutlu yazicilar distnulebilir.

Devamli Sv1 Arayiiz Uretimi (CLIP)

SLA ve SLS gibi rutin olarak kullanilan 3 boyutlu eklemeli uretim
teknikleri, baski islemini katman katman yaptiklar icin yavastir.
Katmanli uretimin seri Uretimde uygulanabilmesi icin, ¢ozunurluk
kalitesini korurken, hizinin da artmasi gerekmektedir. Serbest radikal
polimerizasyon sirasinda aciga cikan oksijen inhibisyonu, 1sik ile
sertlesen rezinlerin fotopolimerize edilmesinde yaygin olarak
karsilasilan bir engel olmasina ragmen, daha basit ve daha hizli iiretim
saglamak icin kontrollii oksijen inhibisyonunu icerisinde barindiran CLIP
yontemi gelistirilmistir.3? CLIP tekniginde nesne, katman katman
yazdirmanin geleneksel prototiplemesinden farkli olarak, cam

membrandan yapilmis oksijen gecirgen bir pencere ve bunun altindaki
ultraviyole goriintii projeksiyon diizlemi ile elde edilir, bu da 3 boyutlu
objelerin tretilmesine olanak tamir. (Sekil1)3

Sekil 1. CLIP teknigi ile 3 boyutlu tretim semasi
Polyjet (MJP)

MJP teknigi ile 3 boyutlu liretim; bircok noziil dizisi ile birlikte calistig1
icin modelleri verimli bir sekilde yazdirabilen bir yontemdir. Model
verilerine gore, noziiller x-y eksenleri boyunca siv1 rezin puskurtur.
Puskirtilen rezin bir silindir yardimiyla duzlestirilir ve UV 1sikla
sertlestirilir. ilk katman sertlestirildikten sonra, son derece hassas bir
sekilde katman kalinig1 diisiiriiliir ve noziiller sivi rezin plskirtmeye
devam eder.3

SLA, DLP, LCD ve CLIP tekniklerinin aksine, MJP tekniginin goriintiileme
kontrolii ve 151k kaynagi bagimsizdir. Rezinin viskozitesi, enjekte
edilebilirlik ve puskirtilebilirlik agisindan onem tasimaktadir. Bu
nedenle dusiik viskoziteli rezin veya 1siticili nozil sarti aranir.

MJP tekniginde cok sayida noziil kullamlmasi, farkli materyallerin
kullamlabilirligini arttirmaktadir. Bu 0&zelligi sayesinde, farkh
boyutlarda, farkli renklerde ve farkli sertliklerde nesneler
Uretilebilmektedir. 16 mikrona kadar diisebilen katman kalinligr ile,
yuksek cozinurlikte nesneler Uuretilebilmektedir. Destekleyici
malzemeler c¢oziiniir oldugundan, destekleyicilerin kaldirilmas islemi

kolayca yapilir ve baski modellerinin ylizeyinde pirizsizlik
saglanabilir. Tim bu avantajlarina ragmen, MJP yazicilarinin pahali
olmas1 ve dusik viskoziteli rezin gerektirmesi nedeniyle yalnizca
yiksek coziniirliik gerektiren alanlarda kullanilmaktadir.35

Fotopolimerize Rezinlerin Kullanim Alanlar
Cerrahi Rehberlerle implant Cerrahisi

Dental implantlarla restorasyon yapilirken, konik 1sinli bilgisayarl
tomografi (CBCT) 3 boyutlu implant planlama yazilim ve cerrahi
rehber gibi yeni tanitilan teknolojiler kullamilarak implantlar ideal,
ongorilebilir ve planli bir konuma yerlestirilebilir. CBCT sadece
dental implantlan yerlestirmeden once degerlendirme icin degerli
bilgiler saglamakla kalmaz, ayn1 zamanda cerrahi vakalarin tamamen
dijital olarak planlanmasina da olanak saglar. Bir CBCT taramasi
kullanilarak, planlanan bir implantin kesin konumuna dayali olarak 3
boyutlu cerrahi rehber iretilebilir. Cerrahi rehberler sayesinde,
cerrahi islem suresi kisalir ve implantlar istenen konuma ideal bir
sekilde yerlestirilebilir.3¢

CBCT rehberligindeki cerrahide dogruluk, planlamadaki dental
implant pozisyonu ile postoperatif pozisyon arasindaki sapma olarak
tanimlanir.¥”

Assche ve ark.®® tarafindan yapilan bir calismada, CBCT ile alinan
veriler esliginde rehberli ve rehbersiz olarak yerlestirilen implantlarin
sapma miktarlarn degerlendirilmis ve yerlestirme sirasinda rehber
kullanilan implantlar i¢in sapma parametrelerinin (giris, apikal ve ac1)
daha diisiik oldugu goriilmistiir. inceleme aynca, ilk bakista
gorunuste biiyuk olan, ancak kilavuzsuz cerrahi icin acikca daha duisuk
olan 2 mm'lik bir yanlishigin kabul edilmesi gerektigini géstermistir.
Ayrica, gerceklestirilen sistematik incelemeye dayanarak, dogrulugun
0.5 mm'nin altina diisiiriilmesinin son derece zor goriindiigii sonucuna
varilmistir. (Tablo3)

Tablo 3. Rehber esliginde ve rehbersiz yerlestirilen dental
implantlarin sapma degerleri

Giris noktas| sapma miktari (mm) 0.87 1.34
Apeks sapma miktari (mm) 1.15 1.69

Angulasyon sapma derecesi 3.06° 5.6°
Cerrahi kilavuz, kilavuzun dogruluguna bagli olarak implantin
planlanan pozisyonda vyerlestirilmesini kolaylastinr. Ancak CBCT,
segmentasyon, CAD, 3D baski ve islem sonras1 her adimda hatalar
meydana gelebilir ve birbirini tetikleyebilir. Ayn1 CAD modeli
yazdinldiginda bile, ortaya cikan parcanin dogrulugu, kullamlan 3D
yazicl teknolojisine baglidir. Basii kilavuzun kullamlabilmesi icin
ongoriilen toleranslar dahilinde olmasi gerekmektedir.

Ortodontik Aligner

Plak tedavisi, ortodontide bir tedavi secenegi olarak tanitilmasindan
bu yana, buyik bir populerlik kazanmis ve plak tedavisi goren
hastalarin sayisinda biyuk bir artis yasanmistir. Konvansiyonel
tedavinin dezavantajlari ve hastalarin alternatif braketsiz tedavilere
yonelik artan istekleri, seri olarak kullanilan seffaf alignerlarin, yani
hassas oOlcllere veya dijital taramalara dayali olarak retilen
alignerlarin populerlesmesine katkida bulunmustur. 3 boyutlu
basilmis seffaf bir alignerin kullanilmasi, analog olci alma ve bunu
takip eden termoplastik is akisindan kaynaklanan kumiilatif hatalari
ortadan kaldirristir. Dogrudan baski, daha yiiksek dogruluga ek
olarak, daha kisa teslim siireleri ve daha diisiik maliyetler gibi
avantajlar da saglar. Ayrica, eksiltici ve termoform siireclerinden
onemli 6lciide daha az atik iireten daha surdiiriilebilir bir stirectir.“

Jindal ve ark.“' Dental Long Term (LT)® seffaf rezin (Form Labs,
Somerville, MA, ABD) kullanarak basarili bir 3D baskili 0.75 mm
kalinliginda seffaf hizalayic1 iretmis ve mekanik ve geometrik
ozelliklerini geleneksel olarak uretilen 1siyla sekillendirilmis Duran
seffaf hizalayicilanyla karsilastirmislar ve daha iyi geometrik dogruluk
ve mekanik dirence sahip olduklar icin 3D baskili 1s1kla sertlesen
seffaf alignerlarin daha uygun oldugunu 6ne sirmislerdir.

Invisalign®, malokliizyon tedavisinde son 20 yildir kullanilmakta olan
poliiretandan yapilmis stereolitografik seffaf bir alignerdir. Ayrica,
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maloklizyon tedavisi icin su anda kullanimda olan baska estetik seffaf
hizalayic1 sistemleri de vardir. Yakin zamanda ise, Form Labs®
tarafindan tanmitilan metakrilat bazli stereolitografik fotopolimerik
rezin olan Dental LT®, diger rezinlere gore biyouyumluluk degeri cok
daha yiiksek olan simif lla bir malzeme oldugunu iddia etmektedir.

Cesitli seffaf aligner sistemlerinin sitotoksisitesini kontrol etmek icin
birkac calisma yapilmistir ve bunlarin cogu istatistiksel olarak onemsiz
diizeyde sitotoksisiteye sahip olduklar ve agiz ici kullanim icin giivenli
olduklan sonucuna varmistir. Dental LT®nin sitotoksisitesi Uzerine
daha dnce yapilmis bir calisma bulunmamaktadir.

Protez Kaide Materyali

Bilim ve teknolojideki son gelismeler, CAD/CAM ve 3D baski dahil olmak
lizere protez kaidesi lretimi icin bircok dijital yontemi beraberinde
getirmistir. Dijital yontemler, tek blokta bir protez kaidesi
uretilmesine izin verir ve prefabrike dislerin uygun bir yapistirici ile
yapistirilabilmesini saglar. Dijital kaide iiretimiyle, protezin daha hizl
teslimi ve daha az asama olmasindan kaynakli olarak hata olasiliginin
azalmasi so6z konusudur.

Kopma modiilii, egilme mukavemeti veya enine kopma mukavemeti, bir
malzemede egilme testinde kopmadan hemen onceki gerilme olarak
tammlanan bir ozelliktir. Bir protez gunluk kullanimda cesitli
nedenlerle  kinlabileceginden, malzemesinin  yilksek egilme
mukavemetine sahip olmasi onemlidir. Protez kaidesi icin CAD/CAM
malzemelerinin egilme mukavemeti ile ilgili bulgular degiskenlik
gostermektedir. Steinmassl ve ark.”® yaptigi bir calisma, farkl
CAD/CAM protez kaidesi rezinlerinin, 1siyla polimerize edilmis kontrol
grubuna gore benzer, daha diisiik veya daha yiiksek egilme mukavemeti
degerleri gosterdigi karsik sonuglar vermistir.

Hareketli protezlerin basarisi; biylik oranda protezin tutuculuguna
bagli oldugundan, kullanmlan rezinlerin boyutsal stabilitesi Gnem
tasimaktadir. Mekanik ozelliklerle birlikte boyutsal dogruluk, uzun
vadede protez basarsini etkilemektedir. Yapilan bircok arastirma 3
boyutlu baski teknolojisini degerlendirmis olsa da, 3 boyutlu baskili
protez kaidesi rezininin dogruluguna iliskin veriler hala yetersizdir.

Fasial ve ark.*, termoplastik ve fotopolimerizasyon yontemleri ile
uretilen  protez  kaidelerinin  cesitli mekanik  ozelliklerini
karsilastirmislardir. Bu calisma, baski dogrulugunun secilen materyale
gore degisiklik gosterdigini ve fotopolimerize rezinlerle elde edilen
kaidelerde, termoplastik rezinlere kiyasla, elastik modulii ve egilme
mukavemeti degerlerinde farkli sonuclar elde edilecegini kamitlamistir.

Dental Modelleme

Dental modelleme; uzmanliginda, calisma modeli, adli tip modeli,
teshis modeli gibi araclara ihtiyac duyan tim hekimler icin vazgecilmez
bir aractir. Dental model, geleneksel olarak dis laboratuvarinda
modelin ongodriilen amacina bagli olarak sertligi degisen alcilardan
uretilir.

Yapilan calismalar; yeni dijital modelleme yontemlerinin, geleneksel
alc1 modellemenin gecerli bir alternatifi olabilecegini dogrulamistir. 3
boyutlu modeller; teshisin ana hatlarimin belirlenmesini, tedavi
planlamasini ve diger profesyonellerle bilgi alisverisini kolaylastirir.
Geleneksel al¢1 dokiim modellerle karsilastirildiginda, basili modeller
giiclii ve dayaniklidir, ve tekrar iretilebilir. (Resim2)*>-4

.

Resim 2. 3 boyutlu uretim ile model eldesi

Alci modellere kiyasla basili modellerin  dogrulugu konusunda
yayinlanmis sadece birkac calisma yapilmis ve bu calismalar, basili
modellerin al¢t  modellerin  yerine kullanilabilecegi sonucuna
varmistir.

Camardella ve ark.”, 10 goniilluniin agiz ici taramalarim yaptiktan
sonra, bu verileri STL dosyasina aktarmis ve 30 set dijital model elde
etmistir. Dijital modeller, farkli baski ve model tarama teknikleri
kullanan 2 dis laboratuvarina gonderilmistir. 30 dijital model, 1s1kla
sertlesen metakrilat rezin (E-Denstone; Envisiontec) iceren ve 0.10
mm'lik bir yap1 katmani kaliniginda DLP baski yontemini kullanan
yaziciyla (Ultra 3SP Ortho; Envisiontec, Gladbeck, Almanya) ve 0.016
mm katman kalinligina sahip yazic1 (Objet Eden260VS; Stratasys, Eden
Prairie, Minn) ile Polyjet teknigi kullamilarak basilmistir. Basili
modeller, iki karsilastirma yontemi olan uste bindirme ve ol¢me ile
incelenmis ve agiz ici taramadan elde edilen orijinal dijital modeller
ve taranan basili modellerin benzer ve dogru oldugu, hem SLA hem de
Polyjet yontemiyle basilan modellerde ortalama 0.01 mm fark oldugu
gosterilmistir.

Egitim

Dis hekimligi 6grencilerini hastalarina hazirlamak icin, klinik oncesi bir
ortamda kapsamli uygulamali egitim gereklidir. Hohne &Schmitter®®
tarafindan yapilan ¢alismada, klinik ncesi egitim icin 3D baski yoluyla
ciriik lezyonlarn ve pulpa boslugu olan bir dis gelistirilmistir. Bu
calismada disler, 47 dis hekimligi Ogrencisi tarafindan cirik
temizleme, kanal tedavisi giris kavitesi, kron hazirlama ve kor
olusturma konularinda preklinik egitim icin kullanmilmis ve uygulamalar
sonrasinda katilimcilara bir anket verilmistir. 3D baskili dislerin dis
hekimligi 6grencilerini egitmeye yardimai olacak bircok 6zellige sahip
oldugu sonucuna varilmis ve katiimcilar bu dislerin dis hekimligi
egitimindeki 6nemini vurgulamslardir.

Remus ve ark.*, dental travmatoloji egitimi icin gercekgi bir 3 boyutlu
model yapmanin fizibilitesini degerlendirmeyi amaglamis ve travmatik
dis yaralanmasi olan gercek hastalarin maksillasindan alinan CBCT’lere
dayanarak 3 boyutlu modeller Uretmislerdir. Modelin nispeten ucuz
oldugu ve lisans dis hekimligi 6grencileri icin uygulamali egitimde
oldukca faydali oldugu sonucuna vanlmistir.

Bulut® tarafindan yapilan calismada, maksiller premolar ve molar
dislerin pembe mumdan modelleri hazirlanmis ve bu modeller STL
dosyalarina aktanlarak ve 3 boyutlu yazicilar ile basilmistir. Pembe
mum kron boyutu ile 3 boyutlu yazici ile elde edilen modellerin kron
boyutu arasinda anlamli bir fark gorilmemistir. Bu calisma
kapsaminda, uretilen modellerin gorsel kalitelerinin preklinikte
kullanilmakta olan fiziksel modellere yakin bir gercekcilige sahip
oldugu gosterilmistir.

Sonug

Dis hekimligi alaninda 3 boyutlu iiretimin genis bir uygulama alani
vardir ve tedavilerde daha yeni ve daha verimli ¢oziimler uretmeyi
mumkin kilar. En yaygin uygulama, teshis icin modeller olusturmak ve
ardindan hastalara daha ongorilebilir, daha az invaziv ve daha az
maliyetli tedaviler sunmaktir. 3 boyutlu iiretim teknolojilerinin ortaya
cikist ve gelismesi; dijital verilerle, yiksek ayarlanabilirlik ve
karmasikliga sahip cesitli malzemeleri kullanarak karmasik geometrik
formlar olusturma, hekime oOzellestirilmis tasanimlar lretme ve
calisma verimini artirma olanag tanir. Bu siirecte yazic1 dogrulugu,
yazilim  kullanim, baski malzemeleri ve klinik sonuclarin
degerlendirilmesi 6nem kazanmaktadir. Dijital teknolojilerin getirdigi
yeniliklerin bircok avantaji olmasi, bu teknolojilerin giin gectikce daha
fazla tercih edilmesini saglasa da; cihazlarin ve diger malzemelerin
maliyeti, ulasim zorlugu, teknik servis gerekliligi ve malzemelerin
glivenilirligi konusundaki arastirmalarin yetersiz olmasi sebebiyle
geleneksel yontemler hekimler tarafindan kullanmilmaya devam
etmektedir.
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Ag1z ve Dis Saglig1 Hizmetlerinde HIV/AIDS Stigmasi

HIV/AIDS Stigma in Oral and Dental Health Services
Sinan KINAY®(ORCID-0000-0001-6009-9063), Sevkat Bahar OZVARISP(ORCID-0000-0003-0650-2952)
“Hacettepe Universitesi, Dis Hekimligi Fakiiltesi, A§1z Dis Saguig1 Arastirmalan AD, Ankara, Tiirkiye
“Hacettepe University, Faculty of Dentistry, Department of Oral and Dental Health Research, Ankara, Turkiye
[‘Hacettepe Universitesi, Tip Fakiiltesi, Dahili Tip Bilimleri Béliimii, Halk Saglig AD, Ankara, Tiirkiye
[‘Hacettepe University, Faculty of Medicine, Department of Internal Medicine, Department of Public Health, Ankara, Tiirkiye

0z

HIV ve HIV ile ilgili damgalanmalar, HIV ile yasayan insanlar1 hayatin her
alaninda etkilemekle birlikte saglik alaminda da olumsuz etkiler
yaratmaktadir. Giindemde yerini almaya baslayan agiz ve dis sagligi
hizmetlerinde ve dis hekimleri arasinda ortaya cikan HIV fobisi ve
damgalanmasinin nedenleri ve olasi etkilerinden bahsetmek onemlidir. Dis
hekimligi egitiminde HIV, toplumsal degerler ve bunlarla ilgili 6grenilen etik
dis1 tutum ve davranislar, 6zel ve kamu hastanelerinde saglik hizmeti arayan
HIV ile yasayan bireylerin olumsuz deneyimleri konusulmalidir. Gelisen
tedaviler, Birlesmis Milletler AIDS Komitesi'nin calismalan ve Diinya Saglik
Orgiitiiniin kilavuzlan Tiirkiye'de de ogretilmeli ve 6grenilmelidir. HIV ile
yasayan kisilerin sagliginin gelistirilmesi ve cinsel yolla bulasan hastaliklara
kars1 olumsuz tepkilerin devam etmesini onlemek icin bu konuda daha fazla
calismaya ihtiyac vardir.

Anahtar sozciikler: HIV/AIDS, Dis hekimleri, damgalama

ABSTRACT

HIV and HIV-related stigmas have far-reaching effects on the lives of people
living with HIV, including detrimental impacts on their health. Therefore, it
is crucial to address the reasons and potential consequences of HIV phobia
and stigma, particularly among dentists and in oral and dental health
services, which are increasingly gaining attention. This study aims to shed
light on various aspects, including HIV in dentistry education, societal
values, unethical attitudes, and behaviors associated with them, as well as
the negative experiences faced by individuals living with HIV when seeking
health services in private and public hospitals. Moreover, it emphasizes the
importance of incorporating information on the advancements in treatments
and guidelines from the United Nations AIDS Committee and the World
Health Organization into the curriculum in Turkey. In order to enhance the
well-being of people living with HIV and to prevent continued negative
reactions towards sexually transmitted diseases, further research is required
on this matter.

Key Words: HIV/AIDS, Dentists, Stigma

1. GiRiS

immiin yetmezlik sendromu olarak bilinen “AIDS”, ilk kez 1981’de
Amerika Birlesik Devletleri’nde nadir goriilen zatiirre etkenleri ve Kaposi
Sarkomu ile literatiirde yerini almaya baslamistir."

1983’te Akkiz Immiin Yetmezlik Sendromunun(Acquired Immune
Deficiency Syndrome, AIDS) etkeni viriis de izole edilerek insan immiin
Yetmezlik Virisi ya da su an da dilimizde kullanilan adiyla "HIV”(Human
Immunodeficiency Virus) tanimlanmistir. Virlsiin insanlarda bagisikligi
baskilandig1 ve bu dogrultuda rahatlikla tedavi edilebilen hastaliklarin
tedavi edilemedigi ya da nadir goriilen hastaliklarin ortaya ciktig1 tespit
edilmistir.’

Diinya Saglik Orgiitii’ne gére 1981’den beri 79.3 milyon insan HIV tamsi
alirken, 36.3 milyon insan da bu etkenle hayatin1 kaybetmistir.(DSO,
Aralik 2020)

Turkiye’de bilinen ilk vaka 1985’te tespit edilmistir.1 90’1 yillara kadar
yeni vaka sayilan yillik 30 civar sayilarda izlerken 2017°den beri yillik
3000 civari sayilara ulasmistir.

Verilerin  dogrulugu tartismalidir. Bu tarz toplum tarafindan
damgalamayla karsilasilan enfeksiyonlarda hastaneye basvuru sayisi
yetersizligi, yapilan testlerin yeterliligi hakkinda bir netlik olmadigindan
vaka sayilan ve buradan cikartilan istatistikler gercegi yansitmayabilir.

HIV ile yasayan insanlar, toplumun 6grenilmis stigma ve onyargilarindan
dolay1; sosyal hayatta, is hayatinda ve baska pek cok alanda dezavantajli
gruplar arasina girmistir. Bu tiir bir alg: kisileri “self stigma” olarak
adlandinlan kisir bir donguye sokmaktadir. Toplum kendilerinden
korktugu icin bu kisiler varliklarini saklarlar. Kuskusuz ki HIV ile yasayan
insanlarin en bliyiik dezavantaji da saglik hizmetlerinden yararlanmalari
noktasinda baslar. Saglik hizmetlerinden tam fayda gorebilmeleri icin
endise ve korku yasamadan statilerini soyleyebilmelilerdir. Ancak self
stigma kaynakli muayene siireclerine girmek aksayabilir ve girdiklerinde
statlilerini belirtmek korkutucu olabilir.

HIV damgalamasimin boyutu toplumlarin kiltir ve degerlerine goére
degismekle birlikte, sebepleri de topluma goére sekillenmektedir.
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Toplumun cok partnerli cinsel hayata bakis acisi, LGBTiQ+'lara
(Lezbiyen, gey, biseksiel, trans, interseks, queer ve arttirilabilir cinsel
kimlikler) bakis acisi, cinsel hayati olan kadinlara bakis acisi ve HIV’nin
temel olarak cinsel yolla bulasan bir hastalik olmasi bu stigmalar
sekillendiren bazi nedenler olabilir.

Saglik calisanlar, HIV enfeksiyonu konusunda toplumun geneline gore
daha iyi bir fikre sahip olsa da toplumla ortak stigmalar tasiyabilirler
ve buna gore tutumlar sergileyebilirler. Saglik calisanlarinin HIV ile
yasayan hastalarina, rutin hastalarindan farkli davranmasi gibi
hallerden tedavi reddine kadar degisen boyutlarda, etik degerlere aykin
davranislar gozlenebilir.

Agiz, dis ve cene hastaliklarina baktigimizda; baz1 toplumlarda, bazen
diger saglik calisanlan ve hatta dis hekimleri tarafindan bile agzin
beden biitiiniin bir parcasi olarak goriilmedigi dikkat ceker. Bunun
yaninda hem Tirkiye'de hem diinyada 0zel klinik ve ozel sigortalara
dayali bir alan olmasi nedeniyle ekonomik dezavantajlan ortaya
cikarmaktadir. Bu nedenlerle agiz ve dis sagligi hizmetlerine erisim,
agiz ve dis sagliginin gelistirilmesi kendi basina bir miicadele konusu
iken, HIV faktorii denkleme girdiginde baska bir boyut kazanmaktadir.

Bu derleme yazisinda, konuyla ilgili uluslararasi ve ulusal literatir
bilgileri taranarak ve ulusal vaka ornekleri ele alinarak bu soruna dikkat
cekmek amaclanmistir. Maalesef HIV ile yasayanlarin agiz dis sagligi ile
ilgili yerli arastirmalar yetersizdir. Bu nedenledir ki boyle bir derlemeyi
literatiire kazandirmak gerekli goriilmustdir.

2. STIGMA KAVRAMI VE HIV

Halk sagligi kapsaminda bakildiginda, stigma bes farkli Ggeyle
incelenebilir: etiketleme, stereotipleme, dislanma, ayrimcilik ve giic
iliskileri.? Etiketleme cogunlukla negatif stereotiplere baglh insani
farklibklan ifade eder. Dislanma, toplumdan otekilestirmek ve/veya
izole etmek seklinde goriilebilir. Aynmcilik baskalar tarafindan
itibarsizlastinlmak ve degersizlestirilmek seklinde ortaya cikar. Son
bilesen olarak glic iliskileri ise; belli gu¢ yapilanmin (toplum,
politikalar, ekonomi) aynmciliklann mesrulastinp surekli hale
getirmesiyle kendini gosterir.
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DSO’niin AIDS ile ilgili 6zel programi HIV/AIDS epidemisini 3 fazda
incelemeyi  onerir:  HIV  epidemisi, AIDS epidemisi ve
damgalama(stigma)- ayrimcilik- ret epidemisi.? Damgalama fazi
mucadele edilmesi gereken, HIV ile yasayanlarin hayatini ve iyi olma
halini zorlastiran bir sorun olarak hala devam etmektedir.* Daha iyi
kavramak icin HIV ile ozdeslestirilen kavramlarn incelemek ve
toplumlarin sosyal, kiiltirel altyapilarin incelemek gerekecektir.

Cinsel yolla bulasin 6n plana ¢iktig1 bir viriis olan HIV, toplumun cinsel
davranisa bakisini da incelemeyi gerektirir. Tirk toplumunda cinsel
davranis tabu olarak kabul edilir ve cinsel yolla bulasan bir hastaliga
sahip olmak utanca neden olur.?

HIV ile 6zdeslesegelmis kavramlardan biri de “homoseksiielliktir”. Dis
hekimligi fakiltelerinde HIV bilgi diizeyini 6lcen calismalarda,
ogrencilerle anket vyapilan vyayinlarinda®®, 6grencilerin  “HIV
homoseksiieller arasinda yayilir” cevabi dogru yanit olarak kabul
etmistir. Buna karsilik HIV’e dair cok daha temel bilgiler olan bulas
yollan gibi bilgilerin ise ya eksik oldugu tespit edilmis ya da yanlis
kanilar ortaya cikartilmistir. B=B kavrami[belirlenemez=bulasamaz,
HIV tedavisi(highly active antiretroviral therapy) goren bireylerin,
diizenli kan taramalarinda HIV’nin tespit edilmedigi hallerde, bulasici
olmadigini vurgulayan, UNAIDS’in destekledigi giiclu bir slogan] ya da
giincel tedavi yontemleri miifredatta yerini edinmezken,
“homoseksiieller arasinda yayilir” kanist mutlak onemle derslerde
aktarilmaya devam etmistir. Ulkemizdeki duruma bakarsak, Halk
Saglig1 Genel Midirliigi’niin yayinladig1 verilere gore(1985-2021)
vakalarin  %14.46’s1  homoseksiiel/biseksiiel cinsel iliski ile
bagdastiriirken,  %31.61’i  heteroseksiiel  cinsel iliskilerle
bagdastirlmistir.

Ornegin cis gender’ heteroseksiiel bireylerle yapilan bir calismada
gosterilmis ki, HIV denince c¢ogunlugun aklina ilk gelen kavram
escinselliktir® (%52.9, 1997). HIV belli bir cinsel kimlik ve yonelime
atfedilmisse de biyolojik anlamda cinsel yonelimin ve kimligin viriisiin
yapisi, dolayisi ile bulas yoluyla bir ilgisi yoktur.' Bu noktada cinsel
birlesmenin tipi ve iliski sirasinda anal ve vajinal mukozanin tahribati
cinsel yonelimden daha dikkat cekici bir etken olarak incelenmesi
gerekir. Heterosekstel iliskilerde; anal seks sirasinda giivenli cinsellik
icin gereken kondom, kayganlastinici kullanimi gibi onlemlerin alinms
olma ihtimali, escinsel erkeklere gore daha az oldugu goriilmiis ve
buna ek olarak heteroseksiiellerin anal sekste kadinin nizasinin
alinmadig1 durumlarin siklig1 daha dikkat cekici bir veri olmustur.™

HIV ile ilgili damgalama ve dnyargilar Tirkiye’ye 6zel olmadig gibi,
HIV’ye de 6zgii degildir. Halk sagliginda gecmisten giiniimiize bulasici
hastaliklar so6z konusu oldugunda stigmalar ayr1 bir miicadele konusu
olmustur. Ornegin ciizzam aym sekilde toplumsal ahlak algilan
gerekce gosterilerek ilahi bir ceza olarak goriilmiis ve dini-sosyal
cevrelerce clizzam hastalar dislanma, ayrimcilikla da miicadele
etmistir. 2

Kolera salginin erken donemlerinde Amerika’da kolera bulasmis
insanlar tembel olarak yaftalanmis ve hastalig1 hak ettikleri ifade
edilmistir. '

HIV salgini da farkli bir hikaye olmamistir. 2000 yili Amerika’sinda bes
vatandastan biri  “AIDS’li insanlardan” korktuklarini ve cinsel
davranislar, uyusturucu kullanimindan dolay1 yasadiklarini hak
ettikleri ifade etmistir.™

HIV/AIDS salgin1 ile miicadelede cinsel saglik egitimi, kondom
kullanimi her ne kadar onemli de olsa su an bu hastalikla yasayan
insanlarin hala maruz kaldiklan etiketlemeler, bu hastalarin yasam
kalitesini, ruhsal ve sosyal biitiinliigiinii etkilemektedir. Ozellikle
saglik hizmetlerine ulasim etkileme noktasinda, rutindeki HIV ile
iliskili takip ve test hizmetlerini almay1 aksatabilir. Diger saglik
hizmetlerinde karsilastiklari damgalamalar, HIV statiilerini saglik
calisanlarindan gizlemeyi zorunluluk haline getirebilir.”> Topluluk
icindeki HIV stigmalar direkt olarak HIV ile yasayan kimselerde self
stigmalara yol a¢maktadir. Self stigmalarla kisiler kendinden
utanmakta, giderek kendilerini “kirli” ya da suclu hissetmeye
yonelmektedirler.'®

Toplumun HIV’ye karsi stigmasi ve bunun yarattigi self stigma
birleserek HIV ile yasayan insanlarin agiz, dis saglhigi hizmetleri dahil
genel saglik hizmetlerine basvurma oranlarin1 azaltabilmekte, bu
hizmetleri alirken statiilerini gizlemeye neden olabilmekte ya da

paylasmalan ile beraber etkin olmayan bir hizmet almalarina veya
hic hizmet almamalarina neden olabilmektedir.

Saglik alamindaki ayrnmciliklar, yargilayici davramislar ve hasta
gizliliginin ihlalleri heniiz pozitif tanm almamis kisileri HIV icin rutin
kontrollerden, tedavilerden ve cinsel yolla bulasan tiim hastaliklarin
testlerini yaptirmaktan uzaklastirmaktadir.''® Dolayisi ile koruyucu,
onleyici saglik basamaklar engellenmis olmaktadir.

Saglik calisanlarinin negatif tutumlarn ozellikle belli gruplar ve
kadinlar icin major ayrimcilik faktoriine donusebilir. Ahlaksiz
davranislarin  cezasi oldugu algisi, HIV ile yasayan kadinlarin
kisirlastinilmast gibi u¢ durumlara kadar gidebilmektedir. '

Birlesmis  milletler HIV/AIDS programi(UNAIDS) damgalama,
ayrimcilik  konusu konusulmadan, AIDS’in 2030’da son bulmasi
hedefine ulasilamayacagin ifade etmistir. Sadece korunma ve tedavi
yontemleri ile bu salginin son bulmayacagi ve bunun bir nedeninin
saglik hizmetlerinde karsilasilan stigmalarin oldugu belirtmistir.?

3. Agiz ve Dis Sagligi Hizmetlerinde HIV

Diinya Saglik Orgiitii 1988 yilinda dis hekimlerine HIV+ insanlan tedavi
etme zorunlulugu getirmistir. Bu bildiriye gore yasal olarak hicbir dis
hekimi bu insanlar tedavi etmeyi reddedemez.

HIV/AIDS s6z konusu oldugunda hasta reddi bir yana, agiz ici bulgular
dis hekimligi pratiginde oOnemli yere sahiptir. Aftoz iilserler,
periodontal hastaliklar, Kaposi Sarkomu agiz icinde dikkat cekici
diizeyde her zaman goriilebilir. HIV kaynakli agiz ici bulgular, HIV
tamist  konmadan, ilk kez dis hekimi tarafindan fark
edilebilmektedir.?'

HIV’nin tan1 konmadan once belli oral patolojiler ile kendini
gostermesi onemlidir. Dis hekimleri erken donem bulgularinda onemli
bir rol oynar.2"2* Kaldi ki HIV ile yasayan insanlarin karsilanmayan agiz
dis sagligi ihtiyaclan, karsilanmayan genel saglik ihtiyaclan ile
karsilastinildiginda 2 kat daha fazla oldugu gériilmiistiir.2*?° Ozellikle
agiz dis saghigr islemlerini karsilayan saglik sigortasi yoksa bu
problemlerin daha belirginlestigi goriilmustiir.3%-32

Bazi agiz sagligi problemlerinin HIV ile yasayan insanlara 0zgii
nedenlerle var olup olmadig1 da incelenmedir. Zira cok etkin
antiretroviral tedavi (highly active antiretroviral terapy) alan
hastalarda tikiriik akisi azalir.333* Tikirik akisinin azalmasi dis
clriikleri basta olmak lizere, agiz ve dis hastaliklan icin bilinen bir
etkendir.

3.1 Ag1z ve Dis Saghg Profesyonelleri ve HIV’ye Bakis

Dis hekimlerinin HIV konusundaki bilgi ve tutumu, HIV ile yasayanlarin
agiz ve dis sagliginda 6nemli bir faktordiir.3 HIV ile yasayan insanlar
yargilanma, reddedilme ve ayrn muamele gorme korkusu ile dis
hekimine gitme ve HIV statilerini belirtme konusunda goniilsiiz
davranabilmektedir.* Her ne kadar HIV kaynakli stigma ve
ayrimciliklan azaltmak icin cabalar gosterilse de hala klinik pratikte
tedavi konusunda goniilsiizlik tamamen yanlis varsayimlar ve kanilar
nedeni ile devam etmektedir.¥” Olast nedenleri arasinda, diger
hastalara kars1 sozde etik sorumluluklar, bilgi eksikligi, HIV ile
enfekte olma endisesi gorilmiistiir.® Daha net fikir sahibi olabilmek
adina hekimlerin dis hekimligi egitimi siresince kazanimlan
incelenebilir, varsa bilgi eksiklikleri ortaya konabilir.

3.1.1 Tiirkiye’de Dis Hekimlerinin Egitiminde HIV

Tirkiye’de dis hekimligi fakiltelerinde yapilan pek cok calismada
tespit edildigi lizere dis hekimligi egitimi, HIV bulas yollar s6z konusu
oldugunda yetersiz kalmaktadir.¢® Bu da muhtemel stigmalara ve
klinik pratikte HIV ile yasayan insanlarla temas kurmak konusunda
problemlere yol acabilir.

Farkli tniversitelerde dis hekimligi 6grencileri ile yapilan anketlerde
dogru/yanlis sorularn ve katiliyorum/katilmiyorum sorulan ile
ogrencilerin HIV hakkindaki bilgi diizeyleri 6lciilmiis ve HIV ile
yasayan insanlara kars1 muhtemel tutumlari incelenmistir.

Dicle Universitesi’nde preklinik ve klinik dénemdeki 353 dis hekimligi
6grencisi ile yapilan calismamin’ sonucunda dikkat cekici olan, bulas
yollar1 ve sterilizasyonla ilgili baz1 sonuglar sunlardir: HIV’nin kan
nakli, doku transplantasyonlari, anne siitii, cinsel iliski, acik yara
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veya kesikler ile bulasabilecegine verilen dogru yamt %95 olmus. Buna
karsilik tiikiiriik yoluyla bulasmadigina ve aerasollerle bulasmadigina
dogru yanmit %31.5 ve %33.5 olmustur. HIV’nin kanda, spermde, vajinal
sivilardaki 6mriiniin 1 saat olusuna, tiim sterilizasyon yontemlerinin HIV
izerinde etkin olduguna dogru yanitlarsa %54.8 ve %33.9 olmustur. Bu
yanitlara karsiik katiimcilarin yalnizca %54.5°i HIV ile yasayan
insanlan tedavi etmede yeterli bilgi diizeyine sahip oldugunu ifade
etmistir.

Damgalama ve ayrimcilikla ilgili sonuclar veren yanitlar ise; HIV/AIDS
ile yasayan insanlarin tedavi edilmesi milli kaynaklar bosa harcamaktir
fikrine katilmayanlar %80 iken, HIV ile yasayan insanlan tedavi etmek
ahlaki gorevimdir diyenler %75 olmustur. Katiimcilann %65’i bu
bireyleri tedavi edecegini ifade etmistir. Bilgi skoru iyi olanlar,
katilimcilarin %56.26’sim olusturuyor. Davranis skoru pozitif olarak
belirlenmis katilimcilar ise %35.8’i olusturuyor.

Ozetle ogrencilerin tiikiiriikle bulas olan hicbir vaka olmadigim
bilmemesi, sterilizasyon s6z konusu oldugunda zayif bir viriis oldugunu
bilmemesi gibi dikkat cekici verilerin 15181nda HIV ile enfekte olma
korkusu yliksek bir oranda(%66.46) oldugu ortaya konmustur.

Yeditepe Universitesi’nde yapilan Dis Hekimligi Fakiiltesi 6grencilerinin
HIV bilgi diizeylerini dlcen bir baska anket calismasinda® ise; tikirik
sivisi, anne siiti ile iliskili HIV bilgi dizeyi yetersiz bulunmus(%52.4).
Ogrencilerin kendileri, HIV ile ilgili genel bilgi diizeylerini diisiik
bulmustur(%81.6) ve buna istinaden HIV ile ilgili ilave egitim ihtiyac
olduguna kanaat getirmistir(%87.2).

Aralik 2018 tarihlerinde aktif olarak sahada calisan dis hekimleri ile
yapilmis bir calisma®, 6grencilik doneminde olmayan hekimlerin tutum
ve bilgi diizeylerini ortaya koymaktadir. Yapilan calismada hekimlerin
sorulara verdigi bazi cevaplar soyledir: Dis hekimlerinin %13.8’i ortak
kullamlan esyalarla(havlu, tabak vb.) HIV bulasabilecegini
disinmektedir. Derideki yaralanmalarda HIV icin profilaktik tedavi
oldugunu bilenler %47.2’dir. HIV ile yasayan insanlara tedavi yapar
misiniz sorusuna hekimlerin %59.4’u evet derken %8.3’u hayir, %32.2’si
kararsizim seklinde cevap vermislerdir. HIV ile enfekte olma
endiselerine verilen yanitlarsa; %40’1 evet, %25.5’i hayr, %34.4’U
bazen seklindedir. Bu bilgilerin nerden edinildigine bakarsak;
hekimlerin %85’inin Universite egitimi, %56.1’inin kendi ulastig yazili
kaynaklar, %43.8’inin internet ve sosyal medya oldugu goriilmektedir.
Bu calismadan da yola ¢ikarak anliyoruzki HIV’nin bulas yollari hakkinda
yetersiz veya yanlis bilgiler ve bu konuya nasil yaklasilabilecegi
konusunda olumsuz tutumlar hekimler arasinda dikkat cekici
diizeydedir. Mezuniyet Gncesi egitimin reformu gerekli oldugu kadar,
sahada calisan hekimlerin de bilgilerinin glincellenmesi bir o kadar
onemlidir.

Antiretroviral tedavi goren HIV+ bir bireyin kaninda, HIV 6 ay boyunca
tespit edilemedigi hallerde HIV’nin bulas riski yok olarak kabul
edilir. (untransmittable=undetectable, belirlenemez=bulasmaz)® Bu
durum ilk kez 2008’te fark edilmis ve giiniimiizde saglik egitiminde
yerini edinmistir. Buna ragmen Tiirkiye’de, dis hekimligi egitiminde
yerini heniiz bulamamistir. Zaten dental tedavi sureclerinde HIV’nin
bulasma riski diisiiktiir. Tim bunlarin 15181nda dis hekimleri, bu tiir bir
hastayla nasil iletisim kurulacagi konusunda yetersiz hissettiklerini
belirtmis, enfekte olmaktan, gelen hasta sayisinin ve kazanclarinin
azalmasindan korktugunu bildirmislerdir.*»4

Pozitif Yasam Dernegi’nin Saglik Calisanlart HIV Stigma Tespit
Raporunda® cerrahlar, dis hekimleri, aile hekimleri, is yeri hekimleri
ve hasta haklarn birimi ile yapilan anket sonuclara gore; 83 dis
hekiminden % 28’i B=B kavramina asina, %40’1 “HIV+ kisiler AIDS ile
yasayan kisilerdir” demistir, %43’U HIV tedavisinin bulasiciliga engel
oldugunu bilmektedir. Dis hekimlerinin, anket yapilan diger gruplar ile
karsilastinldiginda dikkat cekici bir bilgi eksiligine sahip oldugu
goriilmektedir. Her 3 dis hekiminden 1’i hastasimin HIV statusiini
ogrendiginde, hastayla temas edecek tiim personele bilgi verecegini
belirtmistir. Bir baska dikkat cekici veri ise dis hekimleri HIV ile yasayan
kisilerdense Hepatit B tasiyan kisileri tedavi etmeyi tercih ettigini de
belirtmistir. (HIV ile yasayan kisiyi tedavi etmek isterim % 5, HBV ile
yasayan kisiyi tedavi ederim %24) Bastirilmis on yargi testlerinin
analizlerine gore de en vyiksek HIV stigmasi skoru is yeri
hekimleri(48/100) ve dis hekimlerinde(45/100) gorilmistir.

Bu calismalardan ozetle anliyoruz ki dis hekimleri HIV’nin nasil
bulastigin1 bilmiyor, HIV konusunda kendini yetersiz hissediyorlar.

Hepatit B ve HIV ayni yollarla bulastig1 halde iki hasta grubuna farkl
yaklasimlar goriiliiyor. Etik acidan bakildiginda bilgi yetersizligi, HIV
ile yasayan insanlar1 tedavi etme konusunda goniilsuzlik icin gecerli
bir neden olmasa da bu konuda verilecek eksiksiz bir egitim mevcut
stigmalan yikmak konusunda etkili bir adim olabilir. Hekimlerin
egitilmesi sadece hekimi degil, beraber calistig1 saglik personelini ve
tedavi ettigi insanlan da egitme konusunda kiymetli bir konudur.

3.1.2 HIV ile yasayan insanlarin dis hekimleri ile deneyimleri

HIV ile yasayanlarin dis hekimindeki deneyimleri, hekimlerin ve saglik
calisanlarinin  tutumlarindaki yanlislan tespit etmek acisindan
degerlidir. Hekimlerin bilgi dizeyleri ve tutumlarim lcen anketlere
karsilik, insanlarin farkli ihtiyaclarim anlamak da onemlidir.
Literatiirde HIV ile ilgili cok sayida calisma olmakla birlikte, HIV ile
yasayan insanlarin saglik hizmetlerimdeki deneyimleri ile ilgili
calismalar ¢ok daha azdir. 4

Agiz dis saglig1 hizmetlerine ulasimda yasanan sikintilar HIV’nin ilk
vakasi ile beraber baslamistir. 1987°de New York’ta insan haklan
komisyonuna verilen 750 rapora gore dis hekimleri, hastalarin1 HIV+
ve/veya escinsel oldugu icin tedavi etmeyi reddetmis ve hastalarina
bu gerekgcelerle hakaret etmistir.“® Yine 1989 yilinda Amerika Birlesik
Devletlerinde yapilan bir calismada dis hekimlerinin %63 i HIV+
bireyleri tedavi etmeyi reddetmis ve baska hekimlere sevk etmistir.*

Yaklasik 40 senelik tarihinde damgalanma ve ayrnmalik farkh
boyutlarda bu meslek pratiginde kendini géstermeye devam etmistir.
Diinya’da HIV ile yasayanlarin dis hekimleri ile deneyimleri hakkinda
pek cok calisma yapildigi halde, Tiirkiye’de bu konu izerine
literatirde bir calisma yoktur. Bu nedenle ancak Diinya’dan bazi
calisma ornekleri ile bu grubun agiz ve dis sagligi hizmetlerine
ulasirken neler yasayabilecegi hakkinda fikir edinebiliyoruz.

Danimarka’da agiz ve dis saghig1 hizmetleri sisteminde kayitli HIV ile
yasayan bireylerin deneyimlerini anlatan bir raporun verilerine gore;
bireylerin yaklasik %10’unun tedavisi dis hekimi tarafindan
reddedilmis ve %83’U de negatif, aynma davramslara maruz
kalmistir.

1999 yiinda Amerika’da 213 HIV+ kadinla yapilan bir calismada?,
katiimcilarin - %43’ti(cogunlukla Afrikan-Amerikan) dis hekimine
gitmediklerini, %53’G 1 yildan fazla siiredir dis tasi temizligi
yaptirmadigin1 belirtmistir. Dis hekimine gitmeyen bu grubun %78’i
gitmek istediklerini ancak dis hekimi ile pozitif statiisiinii paylasma
konusunda korku yasadigimi ve hangi dis hekimine gideceklerini
bilmediklerinden ertelediklerini belirtmistir.

italya’da yapilan bir arastirmada HIV tamisi konduktan sonra dis
hekimine giden 630 kisinin dis hekimleri ile deneyimleri incelenmis.3®
Arastirmaya katilanlarin %33.17’si HIV pozitif oldugunu hekimle
paylasmamis, nedeni ise statilerinin baskalarina ifsa edilmesi
endisesi, kendisine farkli muamele gosterilme endisesi ya da tedavi
reddi endisesi olmustur. Hekimiyle statusunu paylasanlarin bir
kisminda dis hekimi tedavi etmeyi reddetmistir. Tedavilerinin
reddedilmesindeki sebeplere bakildiginda ise; yeterli ekipman
olmadig1 soylenmis, immunosupresif komplikasyonlar olabilecegi
soylenmis, HIV+ insanlan tedavi etmek istemedikleri soylenmis veya
dis hekimleri kisileri hicbir aciklama yapmadan baska kuruma
yonlendirmistir. Bu nedenlerle katiimcilarin = %34’G  hekim
degisikligine gitmis ve cogunlugu kendilerini tedavi etmek isteyen
hekim bulmustur. Kendilerini tedavi etmek isteyen hekim bulana
kadar HIV statiilerini tanistiklar her hekime aciklamislardir.

ingiltere’de, vatandaslarin genelinde, dis hekimine ulasma ve hizmet
alma konusunda yapilan bir ankette* su verilere ulasilmis:
Katiimcilarin  %21’ini olusturan HIV pozitif vatandaslarin, diger
vatandaslara gore kendilerine bir dis hekimi atanmasi konusunda
belirgin bir sekilde daha fazla sikint1 yasadigi goriilmistiir. Aym
zamanda daha fazla agiz saghig1 problemleri oldugu da muayenelerde
ortaya konmustur. Dis hekimleri ile statiilerini paylastiktan sonra
negatif durumlarla karsilasan hatta tedaviden reddedilenler
olmustur. Arastirmanin yapildig1 gruplara bakildiginda Afrikali
kadinlarin daha dezavantajli konumda oldugu gériilmustir.

Kanada’da HIV ile yasayan bireylerin dis hekimindeki deneyimlerini

aktardiklan bir calismada®®, katiimcilarin  bir dis hekimine
basvurdugunda etiketlenme, kaliplara sigdinlma, dislanma ve
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aynmailikla karsilastigr goriilmistir. Her katiimcr gegcmiste en az bir
kez negatif bir tepki ile karsilastigint belirtmistir. Dahasi bu
katiimcilarin %60°1 hala kotii ya da ortalama agiz sagligina sahip
oldugunu bildirmistir. Dis hekimleriyle statiilerini paylasan kisiler, dis
hekimlerinin davramislarinda belirgin bir degisim oldugunu ifade
etmislerdir. Katiimcilarin dikkatini ¢eken baska bir durum ise,
hekimlerin HIV+ kisilerin tedavisi sirasinda ekstra koruma onlemleri
aliyor olmasi olmustur. (ekstra maske, siper, onliik). Dis hekimliginde
alinan iiniversal onlemler HIV bulasin1 6nlemede yeterli oldugu halde,
basvuran hastalarin hepsine ayn1 muamele yapilmamasi dikkat cekici
bir durumdur.

Alberta Dis hekimleri birliginin yaptig1 calismaya® bakildiginda; HIV+
kisilerin beste birinin tedavilerinin dis hekimleri tarafindan
reddedildigi rapor edilmistir. Bu kisilerin %40”1 bir ay boyu yeni bir dis
hekimi de bulamamistir. Dis kliniklerinin, kisilerin devlet destekli agiz
saglig sigortalarim gecersiz sayarak hastalari baska dis hekimine
gitmeye zorladig1 durumlar goriilmustiir.

4. Sonug

Gecgmisten giinlimiize HIV’nin saglikcilan egiten miifredatlara girmesi
negatif bakis acilarin siddetini azaltmistir. Ancak hala HIV ile yasayan
hastalan reddeden genc hekimlerin varligi, mevcut egitimin olumsuz
tutumlan degistirmedigini gozler 6niine sermektedir.

Bu durumun degistirilmesi icin pek ¢ok adim atilabilir. Oncelikle HIV ile
yasayan bireylerin saglik ihtiyaclarin1 belirleyen anket calismalan ve
taramalar yapilabilir. Turkiye’deki literatiirde bu verilerin olusmasi,
yapilacak saglik hizmeti iyilestirilmelerinin rehberi olacaktir.
Sonrasinda precede-procede modelini takip edecek bir saglig
gelistirme programi bu dezavantajli grubun sorunlarin1 her basamakta
cozebilecek ideal yol haritasini sunabilir. Ciinkii yasanilan sorunlar agiz
ve sagligina ya da saglik hizmetlerine 6zgii degildir. Saglik calisanlarinin
bir meslek grubu olarak kendi icinde atabilecegi en énemli adim, bu
konuya 6zgii bir egitim programi gelistirmek ve uygulamaktir. Ozellikle
fakiiltelerdeki egitim vericilerin, bu konudaki bilgi diizeylerinin
gelistirilmesi gelecek nesil saglik calisanlarin1 yetistirmede cok
kiymetlidir.

Yapilabilecek bir egitim program &rnegi Kanada’da dis hekimligi ve
agiz hijyenistligi egitimi alan bir grup Universite 6grencisi ile yapilan
projede goriilmektedir. Bu calismada Ogrencilere HIV damgalamasi
lizerine farkindalik yapilan bir egitim programi uygulanmistir. Egitim
programi bitiminde stajyer 6grenciler HIV ile yasayan insanlarin agiz ve
dis muayenelerini ve tedavilerini yirutmuslerdir. HIV ile yasayan
katilimcilarin olumlu geri donusleri erken donemde hekim ve hijyenist
adaylarinda programin basarili oldugunu gostermektedir. Benzer
projeler lilkemiz liniversitelerinde uygulanabilir.

HIV ile ilgili derslerde odaklanilan cinsel yonelim kavramlarindan
ziyade, klinik pratikte islevsel sayilabilecek bilgilere agirlik
verilmelidir. Sonucta dis hekimlerinin ilk gorevi HIV teshisi koymak veya
hastaligin yaygin oldugu gruplan belirlemek degildir, herkese esit
sartlarda tedavi uygulamaktir. Bulasicilik, dezenfeksiyon kurallan ve
glincel HIV/AIDS tedavileri hakkindaki temel bilgiler sayesinde korkular
ve stigmalarin bir kism1 ortadan kaldinlabilir.

HIV stigmasinin sosyal nedenleri igin baska alanlarda da egitim reformu
gerekmektedir. Her saglik calisaninin hakim olmasi gereken belli etik
degerler vardir. Din, dil, 1rk ve cinsiyet ayirt edilmeden hasta kabul
etmenin kapsami genisletilmeli ve tim sosyal kavramlan icinde
barindirabilmelidir. Arastirmalarda sozii gectigi lizere rk s6z konusu
oldugunda dezavantajlar hep artarak kendini gostermistir. G¢cmen
sayisinin arttigi degisen bir diinyada bu kavram, etik egitiminde daha
genis acilimlara sahip olmalidir. HIV ile yasayan kadinlar iizerine daha
az arastirma mevcut olmasi, kadinlarin saglik hizmetlerine ulasimim
gliclendirecek bir egitime ihtiyac oldugunu da dusindirmektedir.
Verilen egitimlerde sadece hasta ayirt etmemek degil, dezavantajli
gruplann farkinda olmak ve vyeri geldiginde bu insanlara pozitif
ayrimciliklarla oncelik veren bir tutum asilanmalidir. Toplumda farkli
kilturel altyapilardan gelen, saglik calisan1 olmay1 secen insanlar;
kimlerin dezavantajli, kimlerin sagliginin gelistirilme ihtiyac1 oldugunu
bilmedigi takdirde; kendi kiiltlirel degerleriyle uyusmayan hastalarina,
dezavantaji kendileri yaratacaklardir ve etkin tedavi
surdiiremeyeceklerdir.

Ozetle eksiksiz ve dogru bir HIV egitiminin yam sira; kadinlan,
gocmenleri ve LGBTIQ+’ lan kapsayan, ayrimclik karsiti derslerin
mufredata girmesi kalic1 bir ¢c6zum icin kaginilmazdir. Bu minvalde,
bu gruplan ve sorunlarini tespit eden ihtiyac taramalari, yeterli
kapsamda ders icerigi olusturulabilmesi icin gereklidir. Gelecekteki
arastirmalar sagliga erisim problemlerini gerekli her katmanda tespit
edecek konularda olmalidir.
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Restoratif Dis Hekimliginde Ciiriik Onleme ve Tedavilerinde Nanoteknoloji Stratejileri

Nanotechnology Strategies for Caries Prevention and Treatment in Restorative Dentistry
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Dis cirligl en sik goriilen agiz hastaligidir. Dis ciiriiklerinin bakteriyolojik
etiyolojisi, bu tir oral bulasici hastaliklar1 onlemek icin antibiyotik veya
antimikrobiyal ajanlarin kullanimini tesvik eder. Sistemik antibiyotikler dis
curiiklerini tedavi etmek icin uzun siredir kullanilmaktadir. Bununla birlikte,
dis ciriiklerine kars1 savasmak icin yeni antimikrobiyal ajanlar gelistirilmistir.
Nanoteknoloji, nanomalzemelerin kullammi yoluyla tip da dahil olmak lzere
cesitli alanlarda bircok heyecan verici ve yeni uygulamalar ortaya ¢ikmasin
saglamistir. Nanomalzemelerin dis ciiriikleri de dahil olmak Uzere agiz
hastaliklarin1 onlemek ve tedavi etmek icin kullanilmasi diistinilmektedir.
Restoratif, protetik, endodonti, periodontal tedaviler ve implantasyonlarda
kullanilan bu nanopartikiiller; rezinler, metaller, seramikler vb. gibi
malzemelere dahil edilebilir. Nanoteknoloji dis c¢liriiklerini iki ana yaklasimda
tedavi eder. Dis clriigii yonetimi icin nanoteknoloji tabanli stratejiler
remineralize yaklasim ve antibakteriyel yaklasimdir. ilk yaklasimda, kalsiyum
fosfat, kalsiyum floriir, hidroksiapatit ve flor-hidroksiapatit gibi floriir ve
kalsiyum salimim kabiliyetine sahip nanomalzemeler remineralizasyon adi
verilen bir surecte kullamlmaktadir. Gumis, kuaterner amonyum
polietilenimin ve c¢inko oksit nanopartikilleri gibi antibakteriyel
nanomalzemelerin uygulanmasi ikinci yaklasimdir. Bu iki yaklasimin bir
kombinasyonu daha iyi sonuclar sunmak icin de kullamlabilir. Bu derlemenin
amaci, dis ciriklerinin gelisimini durdurmak ve onlemek amaciyla, oral
patojenlerle miicadelede nanoteknoloji ile yeni ve gelistirilmis dental
ajanlann kullanim, etki mekanizmalarn hakkinda en giincel bilgileri bir arada
toplamaktir.

Anahtar Kelimeler: Dis Ciiriikleri; ilac Dagitim Sistemleri; Koruyucu Dis
Hekimligi; Nanoteknoloji.

ABSTRACT

Tooth decay is the most common oral disease. The bacteriological etiology
of dental caries encourages the use of antibiotics or antimicrobial agents
to prevent such oral infectious diseases. Systemic antibiotics have long
been used to treat dental caries. However, new antimicrobial agents have
been developed to combat dental caries. Nanotechnology has provided
many exciting and new applications in various fields, including medicine,
through the use of nanomaterials. The use of nanoparticles is now
considered for the treatment and prevention of dental infections and
diseases. These nanomaterials are used in restorative, prosthetic,
endodontic, periodontal treatments and implants such as resins, metals,
ceramics etc. to prevent and treat oral diseases including dental caries.
may be included in materials such as Nanotechnology treats dental caries
in two main approaches. Nanotechnology-based strategies for dental caries
management are the remineralized approach and the antibacterial
approach. In the first approach, nanomaterials capable of releasing calcium
fluoride and calcium such as calcium phosphate, calcium fluoride,
hydroxyapatite and fluorohydroxyapapite are used in a process called
remineralization. Application of antibacterial nanomaterials such as silver,
quaternary ammonium polyethyleneimine and zinc oxide nanoparticles is
the second approach. A combination of these two approaches can also be
used to deliver better results. The aim of this review is to gather the most
up-to-date information on the use and mechanisms of action of new and
improved dental agents, with nanotechnology in the fight against oral
pathogens, in order to stop and prevent the development of dental caries.

Keywords: Dental Caries; Nanotechnology;

Preventive Dentistry.

Drug Delivery Systems;

GIRiS

Dis ciiriikleri, birbirlerine ve dis ylizeyine (yani, oral biyofilm veya dis
plagi) bagl kiimelerde bulunan karyojenik bakterilerin asidik saldirsi ile
dis yapisinin tahrip olmasina neden olan biyofilme bagli en yaygin agiz
hastaligi olmaya devam etmektedir. Dis clriimesine neden olan
(karyojenik) biyofilmlerin bir araya gelmesi, bakterilerin ylizeylerde
nasil biriktiginin ve ekzopolisakkarit (EPS) gibi polimerik maddelerden
olusan hiicre dis1 bir matriks icinde yapilandinlmis topluluklar
olusturdugunun baslica 6rnegidir. Ciiriik, dis yapisinda bulunan mineral
iyonlan ile demineralizasyon ve remineralizasyon sirecleri ile temsil
edilen dental plak sivist arasindaki dengedeki dengesizlikten
kaynaklanan bolgeye o0zgii ve dinamik bir hastaliktir. Avantajli bir
sekilde, oral biyofilmler, saglikla iliskili diger biyofilmlerin aksine topikal
olarak tedavi edilebilir. Diger biyofilmlere benzer sekilde, EPS agisindan
zengin karyojenik biyofilm matriksi, blyiimeyi modiile eden ve
patojenler icin icsel ve uygulamali antimikrobiyallere karsi koruma
saglayan uzamsal ve mikro cevresel heterojenlikler yaratir."? Lokal
tedavi, yan etkileri en aza indirirken hastalikli bolgede hedefe yonelik
bir tedavi islevi goriir. Nanoteknoloji dis curiklerini iki ana yaklasimda
tedavi eder. Dis c¢lirligli yonetimi icin nanoteknoloji tabanli stratejiler
remineralize yaklasim ve antibakteriyel yaklasimdir. ilk yaklasimda,
kalsiyum fosfat, kalsiyum floriir, hidroksiapatit ve flor-hidroksiapapit
gibi florir ve kalsiyum salinm kabiliyetine sahip nanomalzemeler
remineralizasyon adi verilen bir surecte kullamlmaktadir. Gumiis,
kuaterner amonyum polietilenimin ve cinko oksit nanopartikilleri gibi
antibakteriyel nanomalzemelerin uygulanmasi ikinci yaklasimdir. Bu iki
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yaklasimin bir kombinasyonu daha iyi sonuclar sunmak icin de
kullanilabilir. 3

Giiriik Onleme

Patojenik oral biyofilmleri onlemek veya tedavi etmek zordur. Guincel
oral biyofilm tedavi secenekleri arasinda yer alan topikal olarak
uygulanan ilaclar hizli tukirik temizleme, EPS matriksinin zayif
penetrasyonu ve sirekli biyofilm olusumunu ele almak icin dis
ylizeylerinde retansiyon eksikliginden muzdariptir. Degistirilmis mikro
ortamiyla EPS' nin varligi ilag erisimini azaltir ve antibiyotiklere karsi
bakteriyel tolerans: tetikler ve bakterilerin normal florayr bozmadan
tedavi edilmesini zorlastinr. Aynca, oral biyofilmlerin asidik pH
gostergesi bircok antibiyotigin etkinligini azaltir. Daha da onemlisi,
oral biyofilmlerin kronik dogasi, minimum toksisite ile uzun bir siire
boyunca surekli kullanim icin herhangi bir terapotik maddenin tolere
edilmesini gerektirir.2

Oral biyofilmleri kontrol etmek icin mevcut ajanlar, olumsuz yan
etkilerle (tas olusumu ve dis lekelenmesi) sinirli olan klorheksidin (CHX)
gibi genis spektrumlu antimikrobiyal ilaglarla sinirlidirlar ve bu nedenle
glinlik, uzun sireli kullamm icin uygun degildirler. Alternatif
antibiyofilm ajanlan, karyojenik biyofilmlerin olusumunu bozan
ve/veya EPS sentezini azaltan ucucu yaglar ve flavonoidler gibi dogal
olarak olusan ilaclan icerir. Bu ilaclar, asidik pH' ta Streptococcus
mutans (S. mutans) canliigini, asit Uretimini, asit toleransini ve EPS
sentezini etkiler. Bununla birlikte, antibiyofilm etkinlikleri, zayif ilac
cozlinurligti, EPS difizyonu ve kalicilk nedeniyle hala
engellenmektedir. 2
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Nanopartikiil Bazh Oral Biyofilm Tedavileri

Nanopartikillerin (NP' ler), kiicik boyutlar, yiiksek yiizey alanlar ve
dusik miktarlarda yuksek iyon seviyelerini serbest birakma
yetenekleri gibi benzersiz 6zellikleri, onlarn mikro boyutlu veya toplu
boyuttaki aym malzemelerden ayirnr. NP ler, oral biyofilm ilag
dagitiminin  zorluklarim ele almak icin 6nemli bir umut vaat
etmektedir. Nanopartikiil hazirlamanin kimyasal esnekligi ve goreceli
kolaylig1, benzersiz biyofilm islemlerinin gelistirilmesine izin verir.*

Metal ve metal oksit bazli NP’ ler, dogal antibakteriyel 6zellikleri igin
uzun suredir kullanmlmaktadir; bakir, titanyum, altin, gimis ve demir
oksit bazli NP’ ler bakterisidal etkiler gostermistir. Metal veya metal
oksit bazli NP' ler cesitli sekillerde antibakteriyel etkiler gosterir. Ag,
Cu, TiO gibi bircok nanomalzeme ZnO, kitosan ve kuaterner amonyum
polietilenimin (QA-PEI) NP' ler biyofilmlerin kontroliinde etkili olmus
ve dolgu parcaciklar olarak polimer matrikslerine dahil edilmistir.
Mekanizmalar, bakteriyel hiicre duvan ile dogrudan etkilesimi, glukan
tretimini veya cekirdek algilamasini etkileyerek biyofilm olusumunun
inhibisyonunu, dogustan gelen ve/veya uyarlanabilir konakgi bagisiklik
hiicrelerinin ise alinmasim, reaktif oksijen tirlerinin (ROS)
uretilmesini veya bakteriyel DNA ve/veya proteinlerle zararl
etkilesimler yoluyla icerebilir. Tim bu mekanizmalar, uykuda olan ve
dolayisiyla geleneksel antibiyotiklere direncli olan kalici hucrelere
karsi bile milkkemmel bakterisidal aktivite ile uyumludur.?*

1. Ozellikler

« NP ler ya dogrudan bakterisidal olabilir ya da ilacin suda
¢oziintrligini ve bakteri hiicrelerine tasinmasini artirmak icin
tasarlanabilir.

« Antibiyofilm NP’ leri metallerden veya metal oksitlerden, sentetik
veya dogal polimerlerden veya hibritlerden gelistirilebilir.

« Ayrica, kimyasal bilesimlerin, boyutun, yiizey yikiiniin ve diger
ozelliklerin hassas bir sekilde ayarlanmasi yoluyla, NP' ler,
biyofilm matriksi etkilesimleri yoluyla saglam biyofilm hedefleme
ve tutma saglamak icin benzersiz bir esneklik saglar, boylece
ozgiilligli ve antibiyofilm etkinligini arttirr.

« NP’ lerin yiiksek ylizey alani-hacim oranlar, sinerjik antibiyofilm
etkinligi ile sonuclanabilecek ilag kombinasyonu yiiklemesini
mumkun kilar.

e Aynca, ortaya cikan son derece karmasik antimikrobiyal etki
mekanizmasi, yaygin bakteriyel direng mekanizmalarinin
Ustesinden gelebilir.

« Veriler, NP' lerin bakteri direnci potansiyelini azaltabilecegini ve
geleneksel ilaglan zorlu biyofilm mikro cevrelerinde pH ve/veya
enzimatik bozulmadan koruyabilecegini gostermektedir.

» Kritik olarak, NP tasarimi, pH veya hipoksi gibi benzersiz biyofilm
patolojik mikro cevresel tetikleyicilere yamit olarak
etkinlestirilecek sekilde ayarlanabilir.

Dis plagindan sorumlu bakterileri yok ederek dis ciriiklerinden
kacinmak icin tasarlanmis yeni nanomalzeme tiirleri asagida
sunulmustur.?

2. Materyaller
2.1 Giimiis Nanopartikiiller (AgNP)

Dis hekimliginde giimis, genis spektrumu, disiik toksisitesi ve capraz
spektrumlu bakteri direncinin olmamasi nedeniyle uzun bir siiredir
antimikrobiyal bir ajan olarak kullamlmaktadir.  Gimusin
antibakteriyel, antifungal ve antiviral yetenekleri vardir. Glimdusin
cok cesitli mikroorganizmalar lizerindeki antibakteriyel aktivitesi eski
zamanlardan beri iyi bilinmektedir ve disiik konsantrasyonlarda insan
hiicreleri icin toksik degildir. Glimis, azot, kikiirt ve fosfor iceren
bilesikler icin yuksek bir kimyasal afiniteye sahiptir, bu nedenle giimus
iyonlarinin inhibitor giiciniin, proteinlerin tiyol gruplan ve bakteri
zarnimin  fosfolipit kismi ile etkilesiminden kaynaklandigi one
stirilmustiir. NP ler halinde olusturuldugunda, giimiis, daha bilyiik
ylizey alanmi nedeniyle diger organik ve inorganik molekiillerle daha
yogun etkilesime girer ve gecirgenligini degistirmek icin bakteri zarina
etki eder, boylece yirtilmasina neden olur. Hiicre icinde giimis, hiicre
replikasyon islemini nlemek icin niikleik asitlerle etkilesime girer. 3

Nanoteknolojinin dis hekimliginde kullanimi ve son yillarda NP’ lerin
antimikrobiyal olarak kullamimi, cesitli bulasici hastaliklarin gelisimini
onlemek ve kontrol etmek icin cok yeni bir secenektir. Ciriklerin

onlenmesi ve tedavisinde, plakla iliskili biyofilmlerin kontroliinde ve
erken dis ciiriiklerinin remineralizasyonunda yeni yontemler arasinda
cok cesitli mikroorganizmalara karsi antimikrobiyal ozelliklere sahip
AgNP' lerin formiilasyonlar bulunmaktadir.®

Biyomalzeme teknolojisindeki son gelismeler, ikinci nesil glimus
driinlerinin gelistirilmesine yol acmistir ve bunlar arasinda nano-
molekiller ve nano olcekli  AgNP' ler  bulunmaktadir.
Nanomalzemelerin partikiil boyutu 1 ile 100 nm arasinda degisir ve
boyuta bagli fizikokimyasal czellikler sergiledikleri goriilmektedir.
AgNP' lerinin bakterisidal etkisi, yliksek reaktif ylizey etkilesimleri
sergiledikleri 1-10nm boyut araliginda en yiiksektir. NP' lerin cok
kiiclik boyutu ve genis temas alani, yiiksek konsantrasyonlarda hiicre
ici sitotoksisiteye ve hiicre olimiine yol acarak canli okaryotik
hiicreler lizerinde kayda deger bir etkiye sahiptir. 7 AgNP' ler, S.
mutans gibi bazi oral karyojenik bakteriler de dahil olmak lizere cok
cesitli mikroorganizmalarda olaganiistii bakterisidal ozellikler
gostermistir. Hatta dis hekimligi pratiginde altin standart olarak
kabul edilen dental antiseptik soliisyon olan CHX’ den 25 kat daha
fazla antibakteriyel aktiviteye sahip olup ayrica bir antiviral ve
antifungal aktiviteye sahiptir, bu nedenle, erken dis curiklerinin
tedavisinde iyi sonuclar gosteren cesitli preparasyonlarda
kullanimlarinm 6neren cok sayida calisma vardir. &8

AgNP' ler, iyonik glimiis ile karsilastinldiginda etkisi daha biiyiik olan
cok etkili antimikrobiyal ajanlardir. Mikroorganizma ile etkilesime
girmek icin daha buyiik bir yuzey alanina sahiptirler ve antibakteriyel
aktiviteleri partikiiliin biyukligi ile ilgilidir; yani, antimikrobiyal
etkisi, partikil boyutunun azalmasiyla artar. AgNP' lerin
antimikrobiyal mekanizmasi, bakteriyel hiicre duvarina niifuz etme,
dogrudan ve dolayli lipit peroksidasyonu ile zarar verme, boylece
DNA' nin replikasyonu ve hiicresel solunumun inhibisyonu gibi hiicre
suireglerini kesintiye ugratma yetenekleri nedeniyle olusur.® Yapilan
bir calismada, AgNP' lerin, daha kiicik boyutunun daha biiyik
partikiillerden daha iyi bakterisid ozelliklerle iliskilendiren iyi
antibakteriyel 6zelliklere sahip oldugu bildirilmistir. Aym zamanda
dis curuklerinin ve periodontal hastaliklarin kontrolu ve dnlenmesi
icin potansiyel oOzelliklere sahip olan AgNP’ lerin yiiksek
antimikrobiyal ozelliklere sahip oldugu sonucuna vardiklarini da
bildirmislerdir. "

AgNP' ler reziduel intratubuler bakterileri oldurmek icin patent
dentin tibiillerine niifuz edecek kadar kiciktiir (ortalama 40 nm
capa sahiptir). AgNP' lerin dis hekimliginde uygulanmasi icin bazi
temel hususlar dikkate alinmalidir:

1. AgNP' lerin boyutu, biyofilme etkili bir sekilde niifuz etmek icin
yeterince kiiciik (50 nm'den kiciik) olmalidir;

2. Dahil edilen AgNP miktarlar, tasiyict malzemelerin orijinal
ozellikleriyle ters bir iliski sergiler.

Dis hekimliginde su anda kullanilan AgNP bilesikleri arasinda
nanokompozit rezinler, adeziv rezinler, implant yiizeyi kaplamalari,
ortodontik malzeme ve kanal ici ilaglar bulunmaktadir. AgNP" nin
yogun niifuz etme kapasitesi ve mikrobisidal etkileri nedeniyle
ozellikle konservatif curuklerin cikarilmasindan sonra kalan bakteri
yukunu yok etmek icin derin dentin lezyonlarinin dezenfeksiyonu
(0rnegin atravmatik restoratif tedavi (ART)) icin tercih edilmesi
gerekli kimyasallar olarak goriilmektedirler.” Agirlikca %0.1" e kadar
AgNP' ler, deneysel adezivlerin mikrogerilme bag giiclinii ve dentin
kesme baglanma dayamimim veya kompozit rezinlerinin egilme
dayanimimi onemli Olclide azaltmaz. Bununla birlikte, deneysel
adezivlerde agirlikca %0.15 veya daha yiiksek miktarda AgNP' ler
dentin baglanma dayamiminda bir azalmaya neden olabilir.*

2.2 Nanogiimiis Diamin Floriir

Giimiis diamin floriiriin (SDF), kalay floriir ve sodyum floriir gibi diger
curuk onleyici ajanlardan benzersiz ve farkli kilan sey, curuk sureci
durdurma ve ayni zamanda yeni lezyonlarin olusumunu onleme
yetenegidir. Giimisiin antibakteriyel ve floririin remineralize edici
ozelliginin bir kombinasyonuna sahiptir. SDF’ nin, agnli olan geri
donusiimlu lezyonlarin ortaya ¢ikmasi ve doku uzerinde siyah lekeler
birakma egilimi gibi ciddi yan etkileri vardir.""?

Nanoteknoloji ile birlikte dentin curiklerini kontrol altina almada
etkili oldugu gosterilen AgNP' ler, floriir ve kitosan iceren kirmizimsi
sar1 bir kolloid olan nanogiimiis floriir (NSF) maddesi gelistirilmistir;
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ancak su anda deneysel bir ajandir. Dislerde siyah leke birakmadan ve
yumusak dokuyu tahris etmeden siit dislerinin demineralizasyonunu
kontrol edebilen ve durduran antimikrobiyal ve karyostatik 6zelliklerin
bir araya getirildigi NSF etkili bir ¢iiriik dnleyici alternatif ajan haline
gelmistir.' "3

Bilesimde AgNP' lerin varligi ile yeni cirik onleyici ajanlarin
gelistirilmesi, SDF kullamldiginda dis ylizeyindeki pigmentasyonun
neden oldugu estetik hasar ortadan kaldirabilir. Ayrica, sitotoksisitesi
dusiik veya sifir olan antibakteriyel ve remineralize edici 6zellikler elde
edilebilir. Bununla birlikte, etkin olabilmesi ve antikaryojenik
solusyonlarda iyonik gumisun yerini alabilmesi icin, bu AgNP' ler,
bakterilerle siirekli etkilesim olmayacak sekilde kolloidal bir
sollisyonda stabilize kalmalidir. Floriir varligi da gereklidir; bunun
nedeni, floriiriin AgNP' lerle iliskilendirildigi zaman, dis minesinin
remineralizasyonunu karyojenik mikroorganizmalara karsi bakterisidal
etkiyi destekleyen sinerjik bir etki vermesidir. °

Sut disleri demineralizasyondan etkilenen cocuklarda NSF soliisyonunun
kullanilmasinin dentin ciriiklerini durdurma ve tedavi etmede daha
etkili ve girisimsel olmayan bir tedavi yaklasimi oldugu gozlendi. Ayrica
bu iiriin, metalik bir tada sahip olmadigi ve dis dokusunu lekelemedigi
icin SDF’ e kiyasla iistiinliik gostermistir. Ayrica, sentez kolayligi, uygun
maliyetli olmasi umut vaat etmektedir. '3 4

2.3 Nanogiimiis Floriir Kitosan

Kitosan, ilag dagitiminm iyilestiren ve dis baglanmasina yardimci olan
biyo-yapiskan ve glvenli bir polisakkarittir.  Ayrica, asit
penetrasyonuna karsi1 bir bariyer gorevi gorebilir ve boylece in vitro
mine demineralizasyonunu engelleyebilir. Ornegin, sakizlardaki kitosan
takviyelerinin agizdaki bakteri miktarim azalttigi gosterilmistir.
Kitosanin, S. mutans ve diger streptokoklara karsi antibakteriyel ve
anti-plak etkilerine ve anti-yapiskan ozellikler gibi inhibitor etkilerine
sahip oldugu bildirilmistir.' Kitosan, koruyucu dis hekimliginden agiz
cerrahisinde kemik rejenerasyonuna kadar benzersiz 6zellikleri ve dis
uygulamalan icin kapsamli bir sekilde incelenmistir. Agiz gargarasi, dis
macunu, vernik, direkt pulpa kuafaj materyali, adeziv rezin, kok kanal
pati, kompozit rezin ve cam iyonomer simanlar gibi malzemelere dahil
edilerek agiz bakim ve restorasyonlarin yapiminda alternatif materyal
olarak kullanilabilir. Son arastirmalarda, kitosan biyomateryalleri
titanyum implant kaplama, dis membram, yap1 iskeleleri, hemostatik
pansuman ve ilac veya gen aktannminda tasiyict olarak da
kullanilmigtir.'®

Nanomalzemelerin  antibakteriyel  ozellikleri — arastinlmis  ve
antibakteriyel etkinin AgNP' lerden geldigi gosterilmistir. AGNP' lere bir
tasiyic1 gorevi gordiigli ve bilesigi stabilize ettigi icin kitosan
eklenmistir. Ayrica, AgNPs-kitosan bilesigini daha etkili bir ajan haline
getirmek icin, antibakteriyel o©zellikleri  guclendirmek ve
demineralizasyonu 6nlemek icin floriir eklenmistir. 7

2.4 Ginko Oksit Nanopartikiilleri (ZnO-NP)

Cinko nanopartikuller (ZnO-NP) S. mutans' 1 inhibe edebilir, plak
olusumunu azaltabilir ve remineralizasyonu kolaylastirabilir. ZnO-NP’
leri, cinko nanopartikiillerinden daha biyouyumludur. ZnO-NP’ lerinin
bakterilere karsi geleneksel partikiillerden daha etkili ve daha iyi
antimikrobiyal aktiviteye sahip oldugu bulunmustur. Ek olarak, ZnO-
NP’ leri S. mutans' 1n biiyiimesini engeller. NP' ler, ciiriikleri onlemek
icin restoratif materyallere eklenebilir. ZnO-NP’ leri, temel mekanigi
degistirmeden geleneksel cama dahil edilebilir. Ayrica konjuge
kompozit rezinle birlesen ZnO-NP’ ler, S. mutans' a karsi1 antibakteriyel
aktivite sergilemistir. Ciurik onlemede ZnO-NP’ lerinin uygulanmasi
incelersek;

Bakir-cinko oksit NP’ leri: Ciiriikten etkilenen dentin lizerindeki hibrid
tabakanin biitinliiglinun iyilestirilmesi, S. mutans' in bilylimesini inhibe
etmek ve antimatriks metalloproteinaz aktivitelerinin tesvik edilmesi.

Bakir oksit-florur-cinko oksit NP’ leri: S. mutans’ in buyiimesini inhibe
etmek ve remineralizasyonun tesvik edilmesi.

Glmus-cinko oksit NP’ leri: S. mutans' 1n blyumesini inhibe etmek ve
odiin vermeyen basin¢c dayanimi.

Kitosan hidrojeli - cinko oksit NP’ leri: S. mutans' in biiyiimesini inhibe
etmek ve insan diseti fibroblast hiicreleri Gzerinde sitotoksik olmayan
etki gosterme

Seliiloz nanokristal - ¢inko oksit NP’ leri: S. mutans' in biuyumesini
inhibe etmek ve mekanik ozelliklerin tesvik edilmesi.

Grafen-cinko oksit NP’ leri: S. mutans' in biylimesini inhibe etmek.

ZnO-NP’ leri, clrigin onlenmesi icin diger metal NP’ lerle
birlestirilebilir. Cinko oksit ve bakir NP’ lerinin universal adezive
eklenmesi, S. mutans 'a karsi antimikrobiyal aktiviteyi artirabilir ve
mekanik oOzellikleri degistirmeden antimatriks metalloproteinaz
ozelliklerine sahip olabilir. Benzer sekilde, floriir iceren ¢inko oksit
ve bakir oksit NP’ lerinin karyojenik kosullarda antibakteriyel etki,
enzim inhibisyonu ve biyomineralizasyon sergiledigi bildirilmistir.
Kompozit rezine gumiis-cinko oksit NP’ lerinin eklenmesi, basinc
dayammim degistirmeden S. mutans biyofilmi {izerinde onemli bir
inhibitdr etki gostermistir.'®

Bu ZnO-NP' ler insan hucreleri lizerinde minimum etki ile bakterilere
karsi secici toksisiteye sahiptir. Antimikrobiyal davranisindan sorumlu
olabilecek mekanizmalardan ilki; lipitler, DNA ve proteinler gibi
hiicresel bilesenlerin tahrip olmasina neden olarak bakteri hiicre
zarina girerek bakterilerin buyumesini engelleyen H:0: gibi aktif
oksijen tirlerinin iretimidir. Bir baska potansiyel antimikrobiyal
mekanizmasi, cinko iyonlarinin biiyime ortamina sizmasi ve dis
plaginin enzimatik aktivitesi icin gerekli olan magnezyum iyonlarinin
yerini alarak bakteriyel enzim sistemlerine mudahale ederek biyofilm
olusumunu azaltmasidir. Son olarak da 1s18a maruz kalma ile retilen
elektrostatik kuvvetlerin neden oldugu NP’ ler ve bakteriler arasindaki
etkilesimdir. "

2.5 Kuaterner Amonyum Polietilenimin Nanopartikiilii (QA-PEI NP)

Kuaterner amonyum (QAS) tuzlari iceren polimerler dis
malzemelerine dahil edilmistir. QAS, antibakteriyel maddenin
polimer agi ile kovalent bir bag olusturarak rezin ile kopolimerize
edilmesi ve bu nedenle kompozit rezinde hareketsiz hale getirilmesi
ve zamanla serbest kalmamasi veya kaybolmamasi avantajina
sahiptir. Bu yontem, agiz boslugundaki biyolojik dengeyi Gnemli
olcide etkilemeden dis materyaline dayanikli ve kalici bir
antibakteriyel 6zellik kazandirir. QAS iceren adeziv sistemler, 6 aylik
su yaslanmasindan sonra benzer antibiyofilm ozellikleri sergilerken,
dental monomerlerine organik floriir tuzlarn eklemek, sizabilen iyon
ciftleri olusturma egiliminde olan dental kompozit rezinleri
tretilmistir. Zamanla artan su emilimi ve ¢oziinurligiine ve mekanik
ozelliklerin azalmasina yol acarak bu malzemelerin klinik 6mriini
kisaltir.!

QA-PEI NP’ leri, antibakteriyel aktiviteyi iyilestirmek ve mekanik
ozellikler tizerindeki olumsuz etkileri daha da azaltmak icin restoratif
materyallere dahil edildi. QA-PEI ile ilgili son calismalar, capraz bagh
NP formlarina odaklanmistir. Bu NP’ ler, restoratif dis hekimligi,
ortodonti, protez, endodonti ve oral implantolojide kullanilan cesitli
dis malzemelerinin matriksleri icinde dagilmis antibakteriyel ajanlar
olarak test edilmistir.20-22

Curuk yapic1 bakteriler polimerizasyon buziilmesi nedeniyle olusan
marjinal bosluklarda bakteriyel metabolik siireclerini devam ettirerek
hayatta kalabilirler ve dental restorasyonlarda basarisizliginin ana
nedeni olduguna inanilan sekonder ciiriikler ortaya cikabilir. Bu
nedenle, antibakteriyel ozelliklere sahip dental kompozit rezin
malzemelerin gelistirilmesi gerekmektedir. Matrikslerini fiziksel
olarak iclerinde dagilmis QA tuzlarina dayanan dinamik olarak gelisen
bir antibakteriyel ajan grubu gibi biyoaktif bilesiklerle
degistirmektir.?

QA-PEI pozitif yiiklu ve hidrofobiktir, bu da onu negatif yiiklu bakteri
hiicre duvarim hedeflemek icin potansiyel bir antimikrobiyal ajan
haline getiren ozelliklerdir. Dahasi, QA-PEI partikiilleri hem gram-
pozitif hem de gram-negatif bakterilere kars1 daha giiclii bir sekilde
hareket eder, ancak gram-pozitif olanlara karsi daha giiclii bir sekilde
hareket eder. Pozitif yikli polimer QA-PEI, negatif yuklu bakteri
hiicre duvarina cekilir, boylece hiicrenin elektrik yikini
dengesizlestirir ve bakterilerin kendi kendine ayrismasina izin verir.
Dis restorasyonlarinin yuzeyinin parlatilmasi ve purizsuzlestirilmesi,
biriken plak ve bakteri miktarinm azaltir. Disin piriizsiz ylizeyi ve
restorasyon bakteri yapismasim azaltir ancak tamamen engellemez.
Bununla birlikte, yiizey parlatma, ylizeyin antibakteriyel etkisinin
kaybina neden olabilir.
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Rezin bazli restoratif materyallerde diisik konsantrasyonda dahil
edilen capraz bagli QA-PEI NP’ leri, dis ciriiklerine neden olan baslica
bakteri olan S. mutans' a ve dis plaginda yaygin olarak bulunan bir
bakteri olan Actinomyces viscosus’a (A. Viscosus) karsi giclu bir
antibakteriyel etki gosterir. Bu etki, materyalin polimerizasyonu ve
yaslanma surecinden sonra da belirgindir. Cesitli antibakteriyel
bilesenlerin aksine, QA-PEI kimyasal olarak kararli ve ¢o6ziinmezdir, bu
da onu birlestiginde biyouyumlu hale getirir. 24

2.6 Miseller

Nanotasiyicilar ayrica bir ilac / gen gibi baska bir madde icin bir tasima
birimi olarak kullanilan nanomalzemelerdir. Yaygin olarak kullanilan
nanotastyicilar miseller ve lipozomlan icerir. Nanotasiyicilar su anda
dis hekimliginde kullammlan icin dislniilmektedir ve benzersiz
ozellikleri antimikrobiyal ajanin sunumunda potansiyel kullanim
olusturmaktadir. Miseller, tedaviyi hedefleyen cirikler icin test
edilmis diger nanopartikiilat sistemlerdir. Pluronic blok kopolimerleri
gibi baz1 biyolojik olarak parcalanabilen malzemeler, dise baglanma
yetenegi ve antimikrobiyal etkilerle misel olusturma agisindan test
edilmistir. 3

2.7 Mezogozenekli silika nanopartikiiller (MSNP'ler)

Cam iyonomer siman (CiS) ve kompozit rezin gibi restoratif
materyallere klorheksidin mezogozenekli silika NP’ iin (CHX-MSNP)
eklenmesi, dolgu malzemelerinin mekanik ozelliklerinden, vylizey
estetigi ve bitlnlugiinden 6diin vermeden S. mutans’ in biyofilm
olusumunu onemli olclide engelleyebilir.

MSNP, CHX' in uzun siire boyunca surdurulebilir salinimi karyojenik
biyofilm kontroliine icin daha iyi bir yol ve rezervuar saglamaktadir.
MSNP iizerindeki mezoporlar, antimikrobiyal ajanlarla tekrar tekrar
sarj edilebilen kalic1 bir "stinger” islevi gorir ve antibakteriyel ajanin
siirekli olarak siirekli salimimini saglamak icin, bir antibakteriyel dental
kompozit rezinin, yukli antimikrobiyal ajanlar tiikendikten sonra
antimikrobiyal aktivitesini yeniden canlandirmak icin CHX' i cevreleyen
ortamdan (6rnegin, CHX iceren bir agiz gargarasi veya vernikten) emme
veya sarj etme yetenegine sahip olmasi gibi avantajlan
bulunmaktadir.?

3. “Akilli” ilag Dagitim Sistemi
3.1 pH'a Duyarh Nanopartikiiller

Salimi pH, glikoz veya bakteriyel uriinler gibi cevresel uyaranlar
tarafindan tetiklenen NP’ ler tarafindan ila¢ dagitim sistemidir. pH' a
duyarli NP’ ler, fizyolojik pH seviyelerinde stabildir, ancak aktif ilaci
serbest birakmak icin asidik pH seviyelerinde bozunur. Fizyolojik
ortamda tiikiiriikk normal pH araliginin 6.2-7.6 (ortalama pH 6.7) oldugu
ve dis clriklerinin her zaman, karyojenik organizmalarin sekeri
fermente ettigi ve asidik nisler olusturdugu 5.5 civarinda kalic1 diisiik
pH bodlgesinde meydana geldigi géz 6niine alindiginda, bu pH duyarl
sistem, hidroksiapatit, pelikul ve EPS ylizeyine yiiksek afinite ile asidik
durumdan tam olarak yararlanir, diisiik pH ile aktive olan ilaclan
serbest birakir.

NP’ lere yiiklendikten sonra dis ciriiklerine karsi etkili bir tedavi icin
sinirll antibiyofilm ve antikaryojenik etkilere sahip bir antibakteriyel
ajan olan Farnesol, ek olarak, asidik pH degerlerinde kuvvetli katalitik
aktiviteye ve hedeflenen biyofilmlerde yiiksek o0zgiillige sahip
nanozimler olarak adlandirilan dekstran kapli demir oksit NP’ leri bu
amacla sentezlenmistir. Dahasi, ikincil dis clriklerinin olusumunu
azaltmak icin yeni akilli malzemeler olarak, pH' a duyarli antibakteriyel
etkiye sahip Uclinciil amin modifiye rezin adezivlerini (TA@RAs),
karyojenik biyofilmler icindeki asidik ortamlarda CHX' i serbest
birakabilen pH ‘a duyarli bir nanotasiyici sistem ve biyofilm inhibisyonu
icin AgNP’ leri ve CHX' i birlikte vermek icin pH ve glutatyona duyarli,
biyolojik olarak parcalanabilir disulfir koprili mezoporoz silika
nanopartikiilleri (MSNP' ler) uretmislerdir. 2627

3.2 Katalitik Nanopartikiiller (CAT-NP)—Enzim Taklit Aktivitesi
Nanopartikiiller

Katalitik demir oksit NP’ lerinin, in vitro H.0;' yi aktive edebilen dogal
peroksidazlara benzer icsel enzim mimetik aktivitesi sergiledigi
gosterilmistir ve bu nedenle nanozimler olarak adlandinlmistir.
Katalitik NP’ ler (CAT-NP), asidik pH seviyelerindeyken, dogal enzim
mimik aktivitesi (orn. peroksidaz) yoluyla matriksi bozabilir. Biyofilm

matriksinin asidik pH' 1, antibiyofilm aktivitesine aracilik eden CAT-
NP olarak adlandirlan katalitik demir oksit NP’ lerini aktive etmek
icin kullamlmistir.

H20: ile kombinasyon halinde muamele edildiginde, bu NP’ lerin ROS
Urettigi bulunmustur. ROS aracili oksidatif stres tipik olarak
biyomolekdllerin ve hiicre bilesenlerinin oksidasyonuna yol acarak
ciddi hiicresel hasara neden olur. Bu durumda, ROS dogrudan
biyofilm ekzopolisakkarit matriks bozulmasina ve S. mutans' 1n
oldiriilmesine katkida bulunmaktadir. Onemli olarak, fizyolojik
kosullarda serbest radikal uretimini simirlayan NP’ lerin pH' a duyarli
davranisi nedeniyle, normal dokular hedef dis1 etkilerden
korunmustur.>?® Uygun konsantrasyondaki H,0,, antimikrobiyal
icermeyen radikaller iirettigi ve polisakkaritleri bozdugu icin yaygin
olarak dezenfektan olarak kullanmlir. Ek olarak, CAT-NP gecici
maruziyetten sonra bile biyofilmde kalir. CAT-NP biyouyumludur
clinkii katalitik aktivitesi pH' a baglhidir. Fizyolojik bir pH' ta serbest
radikal Uretimi en aza indirilir. CAT-NP in vivo olarak H;0; ile
kullanildiginda oral mukoza dokusu iizerinde hicbir yan etki
gosterilmemistir. Ek olarak, CAT-NP in vitro asidik kosullar altinda
apatit demineralizasyonunu azaltabilir ve boylece curik
lezyonlarinin siddetini azaltabilir.

Sonug

Nanoteknolojinin arastirilmasi ve gelistirilmesindeki ilerlemelerle,
gelismis fizyokimyasal, antibakteriyel veya remineralize edici
ozelliklere sahip nanomalzemeler gelistirilmistir. Nanoteknolojinin
hizli ilerlemesi, hem plak-biyofilmleri kontrol etmek hem de dis
curiklerini onlemek icin kullanilabilecek yeni potansiyel yontemler
sunmaktadir. Tim bu umut verici bilgilere ragmen, ciiriik tedavisi
icin s6z konusu ¢181r acan tekniklerin klinik uygulamasi heniiz yeterli
degildir. Gelecekte gelismis nano-ila¢c dagitim yaklasimlarina dayali
pazarlama icin daha fazla uriin sunulabilir.
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