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Pain Catastrophizing in Dental Students and its Relation with
Dental Anxiety and Pain Intensity
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ABSTRACT

Aim: The aim of this study was to evaluate the pain catastrophizing and dental anxiety among dental students. Additionally, we explore
the relation of pain catastrophizing scores with gender, pain intensity and dental treatment experience.

Material and Methods: This questionnaire study was conducted among dental students in 2020. The questionnaire, which was prepared
via Google forms and students studying in different faculties of dentistry filled out the questionnaire via e-mail. The Visual Analogue Scale
(VAS), the Corah's Dental Anxiety Scale (C-DAS), and Pain Catastrophizing Scale (PCS), helped the clinician examine how the participants
felt and what they thought regarding pain, were used. Spearman's rho correlation was used to analyze the correlations between the vari-
ables. The MANOVA test was used to evaluate whether the main effects of gender, grade, and treatment on C-DAS and PCS were significant.
Results: Of the total, 22.5% of the students were considered to be catastrophic individuals. According to the regression model, a one-unit
increase in VAS value led to an increase of 0.164 in the total PCS score. Similarly, while the increase in the C-DAS score led to an increase
of 0.575 in the PCS score, girls' PCS score was higher by 4.091.

Conclusion: Our study is the first to report the prevalence of pain catastrophizing among dental students and the effect of gender and
PCS-subscales. The increased knowledge level of dental students about pain may effectively reduce the tendency toward pain catastrop-
hizing.

Keywords: Pain catastrophizing, Dental anxiety, Dental student
Received: 11.04.2023 Accepted: 12.07.2023 Published: 26.12.2023

0Z

Amag: Bu calismanin amaci dis hekimligi 6grencileri arasinda agri felaketlestirme ve dental anksiyeteyi degerlendirmektir. Ek olarak, agr1
felaketlestirme puanlarinin cinsiyet, agr1 siddeti ve dental tedavi deneyimi ile iligkisini arastirdik.

Gere¢ ve Yontemler: Bu anket ¢alismas1 2020 yilinda dis hekimligi 6grencileri arasinda yapilmistir. Google formlar1 araciligiyla hazir-
lanan anket ve farkl dis hekimligi fakiiltelerinde okuyan 6grenciler anketi e-posta yoluyla doldurmustur. Gérsel Analog Skala (VAS), Co-
rah's Dental Anksiyete Skalasi (C-DAS) ve Agr1 Felaket Skalas1 (PCS), klinisyenin katilimcilarin nasil hissettiklerini ve agr1 hakkinda ne
diistindiiklerini incelemesine yardimci oldu. Degiskenler arasindaki korelasyonlari analiz etmek i¢in Spearman's rho korelasyonu
kullanildi. MANOVA testi, cinsiyet, donem ve tedavinin C-DAS ve PCS tlizerindeki ana etkilerinin anlaml olup olmadigini degerlendirmek
icin kullanildi.

Bulgular: Ogrencilerin %22,5'i felaket durumdaki bireyler olarak degerlendirildi. Regresyon modeline gére VAS degerindeki bir birimlik
artis toplam PCS puaninda 0.164'liik bir artisa neden olmustur. Benzer sekilde, C-DAS puanindaki artis, PCS puaninda 0,575'lik bir artisa
yol agarken, kizlarin PCS puani 4.091'den daha yiiksekti.

Sonug: Calismamiz dis hekimligi 6grencileri arasinda agriy felaketlestirme prevalansini ve cinsiyetin ve PCS-alt 6l¢ceklerinin etkisini bil-
diren ilk calismadir. Dis hekimligi 6grencilerinin agr1 hakkinda artan bilgi diizeyi, agriy1 felaketlestirme egilimini etkili bir sekilde azalta-
bilir.

Anahtar Kelimeler: Agri felaketi, Dental anksiyete, Dis hekimligi 68rencisi
Gelis: 11.04.2023 Kabul: 12.07.2023 Yayin: 26.12.2023

Atif/ Citation: Altan H., Karakas 0., Sidal K., Sen T., Altunok Unlii N., Pain Catastrophizing in Dental Students and its Relation With Dental Anxiety and
Pain Intensity. NEU Dent J. 2023;5:146-51.
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Pain Catastrophizing in Dental Students and its Relation With Dental Anxiety and Pain Intensity

INTRODUCTION

Pain is a distressing feeling that restricts the ac-
tions and activities of a person in daily life.! Regarding
the commonly accepted definition of pain, according
to the International Association for the Study of Pain
(IASP), pain is defined as "an unpleasant sensory and
emotional experience associated with actual or po-
tential tissue damage".l?2 According to this infor-
mation, pain is always individual since it is a sensa-
tion and has an unpleasant nature. Therefore, while
evaluating the concept of pain, it is necessary to con-
sider both physical and psychological components to-
gether.3

Effective pain management requires accurate
knowledge, a good attitude, and evaluation skills.
Dental students, as with other health care workers,
frequently encounter and perform interventions for
the “pain” that accompanies many diseases; it affects
the quality of life of the individual and occurs due to
different interventions and problems.*5 Therefore,
candidates for the dentistry profession should have
sufficient knowledge and skills related to pain and
pain-relieving/reducing. One of the pain markers is
catastrophizing.6 Catastrophizing is described as an
exaggerated negative orientation to a painful stimu-
lus.” In 1995, Sullivan et al. 8 developed the PC scale,
which is the most common scale for measuring the
catastrophic thinking associated with pain. PCS is a
questionnaire with 13 questions answered on a 5-
point scale according to the last painful experience of
the individual. The scale has three subscales: rumina-
tion, magnification, and helplessness.

The intensity of the individual's pain has a signifi-
cant role in the occurrence of catastrophic thinking.”
Catastrophic individuals are defined as those who
have difficulty in magnifying or exaggerating danger
or distractions.® The intensity of pain has conse-
quences, such as more severe depression and anxiety,
higher insufficiency levels, the use of more analgesics,
and more extended hospital stays for individuals with
high pain catastrophizing.610.11

Catastrophizing is a conceptual component of anx-
iety and depression and can be considered a compo-
nent or precursor of dental anxiety. Anxiety is a natu-
ral state against the stressors in life that arise when a
person feels physical or physiological risks.12 A de-
crease in pain tolerance is observed with anxiety. In
other words, patients who have high levels of anxiety
are more sensitive to pain. Age, gender, humor,
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educational level, and traumatic dental experiences
affect dental anxiety. Researchers have found that
psychological and environmental factors also play a
role in the development of dental anxiety.!3 In the lit-
erature, some studies suggest that anxiety increases
as thelevel of education decreases.1* 15 Apart from the
educational level, the field of education received also
affects dental anxiety.15 16,17

The approaches aimed to minimize catastrophiz-
ing thoughts can help prevent or reduce the occur-
rence of dental anxiety. Therefore, our study was de-
signed to investigate the effect of dental students' in-
creased knowledge level on pain catastrophizing and
dental anxiety levels. Furthermore, in this study, we
aimed to examine the effect of the same factors on
pain catastrophizing.

MATERIAL AND METHODS

The design of this is a questionnaire. The question-
naire, which was prepared via Google forms, was pro-
vided on a voluntary basis. Individuals were reached
via e-mail, and 346 dental students, including 196
girls and 150 boys studying in different dentistry fac-
ulties, participated in the study. The age and gender
were noted, and three scales were used to assist the
researcher: the Visual Analogue Scale (VAS), for de-
termining the last pain intensity; the Corah's Dental
Anxiety Scale (C-DAS), for determining the dental
anxiety level; and the Pain Catastrophizing Scale
(PCS), for examining students’ feelings and thoughts
regarding pain (Tables 2-3).

Visual Analogue Scale

The VAS is a scale used to discern the severity of
individuals’ pain from toothaches and other causes.
Individuals were asked to mark the severity of their
last pain on a 10-point scale, with 0 referring to no
pain and 10 referring to the worst pain. In the scale, a
score between 0 and 40 refers to tolerable pain, a
score between 41 and 70 refers to moderate pain, and
a score between 71 and 100 refers to severe pain.

Corah's Dental Anxiety Scale (C-DAS)

The C-DAS consists of four questions and five an-
swer options for each item to determine dental anxi-
ety level. A minimum of 4 and a maximum of 20 points
can be obtained from this test. A score less than 13 re-
fers to a low level of anxiety, a score of 13-14 refers
to a moderate level of anxiety, and a score of 15 and
above refers to a high level of anxiety.
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Pain Catastrophizing Scale

The PCS is a 5-option scale consisting of 13 ques-
tions prepared to examine how students feel and
think when they have pain. The scale consists of three
subgroups: magnification (questions 6-7 and ques-
tion 13), helplessness (questions 8-10 and 11), and
rumination (questions 1-5 and 12). The total score is
a minimum of 0 and a maximum of 52 points. Individ-
uals were asked to choose the most appropriate scor-
ing for them. According to Sullivan et al. 14, a total PCS
score greater than 30 represents a clinically relevant
catastrophizing level.8

Statistical Analysis

The data were analyzed by IBM SPSS V23. Con-
formity to normal distribution was investigated using
the Kolmogorov-Smirnov test and skewness-kurtosis.
Spearman's rho correlation was used to examine the
correlations between the variables. A chi-square test
evaluated the status of being a catastrophic individual
according to the grades. The MANOVA test was used
to evaluate whether the main effects of gender, grade,
and treatment on C-DAS and PCS were significant. A
linear regression analysis was used to predict the PCS
score. The significance level was considered to be
p <0.05.

RESULTS

Table 1: Descriptive statistical (n, %, mean and standard de-
viation), frequency of C-DAS, PCS and VAS scores by gender, grade,
and treatment

Gender (n, %) (n, %)
Girl 64 132
Boy 70 80 0,006
Grade Mean SD Mean SD
Grade 1 10.17 (5.16), %38.7  27.29 (7.34), %61.3
Grade 2 8.40 (4.45), %31.6 27.11(7.5), %68.4
Grade 3 10.85 (4.07), %42 29.75 (8.94), %58 0,210
Grade 4 9.40 (4.87), %32.8  26.85(7.29), %67.2
Grade 5 7.03 (4.37),%49.2  26.06 (8.02), %50.8
Treatment Mean SD Mean SD
Yes 9.39 (4.63), %36.8  27.54 (7.98), %63.2 0018
No 7.78 (5.02), %58,1 = 27.51(7.89), %41.9
VAS
Low 8.50 (4.80), %52.2  24.43 (6.83), %47.8
Severe 10.11 (4.43), %33.1  28.52(7.27), %66.9 0,000
Moderate 10.75 (4.03), %8.2  30.89(9.02), %91.8

significant difference between catastrophic and non-
catastrophic properties according to the gender
(p=0.006) Table 1.

The median value of magnification was 5 in the
first grade, 5 in the second grade, 6 in the third grade,
5 in the fourth grade, and 3 in the fifth grade. The dif-
ference was due to the higher median value of the
third grade compared to the fifth grade. The magnifi-
cation score differed according to grade (p = 0,015)
Table 2.

Table 2: Comparison of PCS-Subscale according to grades

Grade (Median, Min- (Median, Min- (Median, Min-
Max) Max) Max)
Grade 1 6 (0-20) 8(0-19) 5(0-12)ab
Grade 2 9(0-21) 7(0-19) 5(0-11)®
Grade 3 7 (0-24) 7(0-16) 6(0-12)
Grade 4 8(0-18) 7(0-16) 5(0-12)
Grade 5 7 (0-20) 5(0-15) 3(0-12)
x%=6,304 x%=9,503 x%=12,352
p 0,178 0,050 0,015

Same letters indicate that there is no statistically significant difference
(p > 0.05), and different letters indicate that there is a statistically sig-
nificant difference (p < 0.05).

As a result of the analysis, it was determined that
PCS values changed according to gender and treat-
ment (p = 0.008, p=0.021). While the C-DAS did not
differ according to gender, the C-DAS and the PCS did
not differ according to grades (p > 0.05) Table 3.

Table 3: Examination of the effect of gender, grade, and treat-
ment factors on the total values of C-DAS and PCS

A total of 346 undergraduate students consented
to participate in the study. Among them, 196 girls and
150 boys dental student participated. There was a
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C-DAS 1.681 0.188 0.01
Gender
PCS 7,136 0,008* 0,02
C-DAS 1.147 0.319 0.007
Grade
PCS 1,520 0.218 0,004
C-DAS 0.206 0.814 0.001
Treatment
PCS 5,418 0,021* 0,016
*<0.05
DISCUSSION

Pain and pain management is a broad and im-
portant subject taught in dental education.!8 19 The
evaluation and management of pain during dental
treatments are critical since pain directly affects be-
havior. Pain-related catastrophizing, which is consid-
ered a component of anxiety and depression, may be
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a fundamental problem for patients and dentists.
Therefore, the factors that effectively predict the
pain-related catastrophizing levels of dental students,
dental anxiety, and pain catastrophizing were evalu-
ated for the first time.

Gender is among the influential factors in the per-
ception and tolerance of pain. While some studies
have reported that women20 21 have higher PC levels
than men, other studies have suggested no difference
between genders.11.21.22 [n our study, we found a seri-
ous relationship between sex and pain catastrophiz-
ing, and girls exhibited more catastrophic character-
istics than boys.

The PCS has three subscales: rumination, magnifi-
cation, and helplessness.8Itis unclear whether each of
the three components of catastrophizing significantly
contributes to pain perception or whether specific
components are more determinant than others. 23-26
In a study comparing the pain catastrophizing and
subgroup scores of first- and final-year medical fac-
ulty students, no difference in PC scores was found
between pain catastrophizing behaviors. However, a
decrease in pain catastrophizing was observed
among medical faculty students in the final year.2’
Moreover, a significant decrease in the rumination
scale was reported in final-year medical faculty stu-
dents. In our study, 22.5% of all the students were de-
termined to be individuals with high catastrophizing
scores, and we found that all three subscales were
strong factors for pain catastrophizing. We assessed
that the decrease in pain catastrophizing among final-
year students was associated with the increase in stu-
dents' knowledge and experience regarding pain and
treatment methods.

When the subscales were examined in our study,
no difference was discerned in helplessness and ru-
mination values according to the grades, but a differ-
ence was observed in magnification values according
to the grades. While magnification was mostly scored
in the third grade, it was observed the least in the fifth
grade. The third grade is a period where a transition
occurs from preclinical to clinic, when the student en-
counters a painful patient for the first time and makes
diagnosis and treatment planning in the dental curric-
ulum worldwide. We determined that the magnifica-
tion scale was found to be higher due to the new ex-
periences of the students in the third grade, the edu-
cation they received as their classes progressed, and

the observations they made in clinics. The fact that
they saw the results of the treatments they applied to
the patients decreased the "magnification” value.

A person with pain catastrophizing has negative
thoughts about pain, which can be defined as a reac-
tion to previous pain experiences.28 The intensity of
the individual's pain has a significant role in the oc-
currence of catastrophic thinking.20.24.29 [n our study,
the results confirmed that students who experienced
severe pain further catastrophized the pain. Although
dental students had information about pain levels and
coping methods, the increased pain experience nega-
tively affected the students. Similar to the literature,
the pain catastrophizing score was found to be higher
in dental students who had previously received den-
tal treatment compared to those who had not re-
ceived treatment.

In the dental anxiety studies conducted with den-
tal students in the literature, it has been reported that
first-year students had higher levels of anxiety com-
pared to final-year students.30-33 Al-Omari et al. 9 eval-
uated the relationship between university students’
fields of education and dental anxiety and reported
that medical and engineering faculty students had
higher dental anxiety values compared to dental stu-
dents. Erguven et al3? evaluated the dental anxiety
levels of first-year and fifth-year dental students and
found that the anxiety-fear level was higher in first-
year students. In our study, the dental students exhib-
ited alow level of anxiety. The highest anxiety was ob-
served in the first year, while the lowest anxiety
scores were observed in the final year. When dental
students' dental anxiety was evaluated according to
their grades, a lower level of dental anxiety was ob-
served among final-year students. Their dental anxi-
ety decreased due to the increase in their professional
experience and the education they received and re-
duced their problems as they paid attention to oral
health.

CONCLUSION

Our study is the first study reporting the preva-
lence of pain catastrophizing among dental students
and the effect of gender and pain catastrophizing sub-
scales. Dental students who have received dentistry
education and whose knowledge and experience
about the practices have increased catastrophize pain
less and feel less dental anxiety. The increase in den-
tal students' knowledge level about pain may help
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reduce the tendency toward pain catastrophizing.
Therefore, it is necessary to focus on increasing the
level of knowledge about pain in dentistry to cope
with pain catastrophizing among dental students in
university curricula.
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Kanal Tedavisi Gormiis Maksiller Birinci Premolar Dislerde
Bulunamayan Kanallarin Konik Isinh Bilgisayarlh Tomografi ile

Incelenmesi
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emreculha@hotmail.com ftmguller@hotmail.com
0z
Amag: Mevcut ¢calisma, endodontik tedavi gormiis iki koklii maksiller birinci premolar disleri bulunamayan kanal agisindan degerlendir-
meyi hedefledi.

Gerec¢ ve Yontemler: Bu retrospektif calismada 336 konik 1s1nli bilgisayarli tomografi goriintiisii iki endodonti uzmani tarafindan bulu-
namayan kanal varligi yéniinden ilk 6nce aksiyal diizlemde degerlendirildi ve sonra diger diizlemlerde dogrulandi. Her bir dis i¢in, disin
ait oldugu kisinin cinsiyeti, yasi, dis numarasi ve bulunamayan kanalin lokalizasyonu kaydedildi. Calismadan elde edilen veriler kategorik
degiskenler icin frekans ve ytlizde analizi ile verildi. Anlamlilik seviyesi p degeri <0.05 olarak belirlenerek orantisal farkliliklar: degerlen-
dirmek i¢in ki-kare testi kullanildi.

Bulgular: incelenen dislerin 41 tanesinde (%12.2) bulunamayan kanal vardi. Maksiller birinci premolar dislerde, bulunamayan kanal
varlig1 agisindan dislerin ag1z i¢cindeki konumu ve bukkal veya palatinal kék arasinda istatistiksel bir fark bulunmad: (p>0.05). Bulunama-
yan kanallar daha ¢ok kadinlarda palatinal ve erkeklerde bukkal taraftaydi.

Sonug: Maksiller birinci premolar dislerde bulunamayan kanal varlig1 ile bukkal veya palatinal kokte olmasi veya agizdaki yerlesimi ara-
sinda bir iliski bulunamadu.

Anahtar Kelimeler: Endodonti, premolar, konik 151l bilgisayarli tomografi
Gelis: 22.04.2023 Kabul: 26.07.2023 Yayin: 31.12.2023

ABSTRACT

Aim: The present study aimed to evaluate endodontically treated two-rooted maxillary first premolar teeth in terms of missing canal.
Material and Methods: In this retrospective study, 336 cone-beam computed tomography images were analyzed by two endodontists
for the presence of missing canals. The presence of missing canals was first evaluated in the axial plane and then confirmed in other planes.
For each tooth, the gender, age, tooth number and localization of the missing canal were recorded. The data obtained from the study were
given by frequency and percentage analysis for categorical variables. The chi-square test was used to evaluate proportional differences,
with a significance level of p value <0.05.

Results: In 41 (12.2%) of the examined teeth, there were missing canals. There was no statistical difference between the position of the
teeth in the oral cavity and the buccal or palatinal root in terms of the presence of missing canals in the maxillary first premolars (p>0.05).
Missing canals were mostly on the palatinal side in women and on the buccal side in men.

Conclusion: There is no relationship between the presence of a missing canal in the maxillary first premolar teeth and its presence in the
buccal or palatinal root and its location in the oral cavity.

Keywords: Endodontics, premolar, cone-beam computed tomography
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GIRIS

Kok kanal sisteminin temel 6zelliklerini bilmek en-
dodontik tedavinin basarisini artirir.! Uygun kanal ici
dezenfeksiyon ve obturasyon icin tiim kok kanallari-
nin yerleri belirlenmelidir.2 K6k kanalindan kaynak-
lanan enfeksiyonun kontrol altina alinmasini engelle-
yen islemsel hatalar endodontik tedavili dislerin
prognozunu kétilestirebilir.3 Kok kanallarinda meka-
nik sekillendirme yapilmayan bolgeler zararli mikro-
organizmalarin ¢ogalmasina ve periapikal lezyon olu-
sumuna yol agabilir.# Benzer sekilde, bulunamayan
kanallar mikroorganizma rezervuari olarak gérev ya-
pabilir.5 Basarisiz endodontik tedavili dislerin %42
sinde tedavi edilmemis kanal varlig1 gézlenmistir.¢
Endodontik tedavinin oncelikli hedefleri, enfekte ol-
mayan canli pulpaya sahip dislerde kok kanal enfek-
siyonunu 6nlemek ve enfekte nekrotik pulpal disler-
deki mikroorganizma sayisini da miimkiin oldugunca
azaltmaktir.?

Endodontik islemlerin basarisi icin radyografi ge-
reklidir. Ancak geleneksel radyolojik teknikler sadece
iki boyutlu goriintiileme sagladig i¢in disteki tiim ka-
nallarin varligini tespit etmede yeterli olmamaktadir.
Konik 1s1nl bilgisayarli tomografi (KIBT) ile goriintii-
leme, dislerin ytliksek ¢oziintrliikle ti¢ boyutlu goriin-
tilenmesini saglayarak bu dezavantaji giderir.
KIBT’nin yaygin olarak kullanilmasiyla bulunamayan
kanallarin sikligi ile ilgili calismalar artmistir..28 Lite-
ratiirde maksiller birinci premolar dislerde tespit edi-
lemeyen kanallarin lokasyonuna odaklanan sinirl sa-
yida ¢alisma bulunmaktadir Ayrica bilgimiz dahilinde,
Turkiye’deki hastalarin endodontik tedavi gérmiis
maksiller birinci premolar dislerindeki kayip kanallar
lizerine bir ¢alisma tespit edilememistir. Bu ¢alisma
KIBT yardimiyla Tiirkiye'nin giineyindeki bir alt po-
piilasyonda endodontik tedavi gormiis iki koklii mak-
siller birinci premolar dislerde bulunamayan kanal-
lar1 lokasyon ve siklik agisindan degerlendirmeyi

amaclamistir.
GEREC VE YONTEMLER

Mevcut retrospektif calismanin protokolii Gazian-
tep Universitesi Klinik Arastirmalar Etik Kurulu tara-
findan onaylandi. (Onay tarihi: 26.10.2022 ve onay
numarasi 2022/292). Daha 6nce yapilan c¢alismalar
incelendiginde kanal tedavisi yapilan maksiller pre-
molar dislerin %7,8 inde kayip kanal bulunacagi
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beklentisinin %5 kesinlik ve %95 giiven ile tahmin et-
mek i¢in gerekli minimum hasta sayis1 100 olarak be-
lirlendi.t.28 297 kisiye ait KIBT goriintiileri 6zel bir dis
kliniginin arsivinden alindi. Calismaya dahil edilen
KIBT goriintiilemeleri sadece klinik tan1 amach yapil-
misti. KIBT goriintiileri Orthophos XG 3D (Sirona
Dental Systems, Charlotte, North Carolina, ABD) ile
ayni ayarlar (8 x 8 cm FOV, standart 85 kV, 0,4 mm
voksel boyutu ve 7 mA) kullanilarak alinmisti. Daha
once kok kanal tedavisi gormemis, marjinal kemik
kayb1 4 mm’den fazla olan, daha 6nce endodontik cer-
rahi islem gormiis, kok kirigi, perforasyon veya eks-
ternal kok rezorpsiyonu olan disler, goriintii deger-
lendirmesinden 6nce ¢alismadan ¢ikarildi.

KIBT goriintiileri, karanlik bir ortamda bir goriin-
tiilleme yazilimi (Sirona Galaxis Galileos Viewer Ver-
sion 1.9.2, Sirona Dental Systems, GmbH, Bensheim,
Almanya) kullanilarak incelendi. Gortintiilleme igin
2560 x 1600 piksel ¢oziiniirliige sahip bir LCD moni-
tor (HP Compaq LE2002x, HP, Teksas, ABD) kullanildu.
En az on yillik KIBT goriintiileme deneyimine sahip
iki endodonti uzmani gorintiileri inceledi. Anlagsmaz-
lik durumunda KIBT gériintiileri ortak bir karara va-
rincaya kadar yeniden analiz edildi. Degerlendirme
sirasinda birinci maksiller premolar dislerin her bir
kokii her tli¢ diizlemde de disin uzun eksenine paralel
olacak sekilde ayarlandi. Her bir dis i¢in, disin ait ol-
dugu kisinin cinsiyeti, yasi, dis numarasi ve buluna-
mayan kanalin lokalizasyonu kaydedildi. KIBT lerden
elde edilen kisisel bilgiler gizli tutuldu. Bulunamayan
kanal, kanal agzindan kokiin apeksine kadar dolgu
maddesi belirtisi olmayan kok kanali olarak tanim-
landi. Bulunamayan kanallarin varligi ilk 6nce aksiyal
diizlemde degerlendirildi ve ardindan diger diizlem-
lerde dogrulandi.

istatistiksel analiz

Calismadan elde edilen veriler, Windows igin ista-
tistiksel bir yazilim araci (SPSS v25; IBM, Chicago,
ABD) ile degerlendirildi. Tanimlayic istatistikler ka-
tegorik degiskenler icin frekans ve ylizde analizi ile
verildi. Anlamllik seviyesi p degeri <0.05 olarak be-
lirlendi ve orantisal farkliliklar degerlendirmek i¢in
ki-kare testi kullanildi.

BULGULAR

297 Kkisiye ait endodontik tedavi gérmiis 336 adet
maksiller birinci premolar disin KIBT goriintiisii ¢a-
lismaya dahil edildi. Bu goriintiilerin 201 (%59.8)
kadinlara ve 135’ (%40.2) erkeklere aitti. Dislerin ait




Kanal Tedavisi Gérmiis Maksiller Birinci Premolar Dislerde Bulunamayan Kanallarin Konik Isinh Bilgisayarl Tomografi ile incelenmesi

oldugu kisilerin 22-90 yas araliginda ve yas ortalama-
sinin 52.65 (standart sapma 12.76) oldugu tespit
edildi. Incelenen dislerin 41 tanesinde (%12.2) bulu-
namayan kanal vardi. Bulunamayan kanallarin dag-
lim1 Tablo 1’de verildi. Yas faktorleri ile bulunamayan
kanal varlig1 lokasyonu arasinda anlamli bir iliski bu-
lunamad (p>0.05) (Tablo 1). Ancak cinsiyet ile bulu-
namayan kanal varlig1 arasinda anlaml bir iliski vardi
(p=0.019). Istatistiksel olarak, bulunamayan kanallar
kadinlarda daha c¢ok palatinalde, erkeklerde ise buk-
kalde tespit edildi (Tablo 2).

Tablo 1. Yas ve kayip kanal lokasyonu iliskisinin
karsilastirilmasi

Bukkal (22) 53.95(13,6)
Yas -0.744 0.461
Palatinal (19) 57.00(12.42)

p>0,05; Ki-kare testi

Tablo 2: Cinsiyet ve kayip kanal varliginin lokas-
yonu iliskisinin karsilastirilmasi

Kadin
Cinsiyet
Erkek

7 (31.8)
15 (68.2)2

13 (68.4)2
6 (31.6)

5.467 0.019*

* p<0,05; Ki-kare testi
2 Ayni satirdaki istatistiksel farki gostermektedir.

Tablo 3. Maksiller birinci premolar dislerin agiz
icindeki konumlarina gére bulunamayan kanal lokas-
yonu dagilimi

12 (54.5) 7 (36.8)

Sag maksiller 1.
premolar

1.285 0.257
Sol maksiller 1. 164
premolar

10 (45.5) 12 (63.2)

p>0,05; Ki-kare testi

Maksiller birinci premolar dislerde bulunamayan
kanal varliginin bukkal veya palatinal kokte olmasi
acisindan istatistiksel bir fark bulunamadi (p>0.05).
Maksiller birinci premolar dislerin agiz igindeki
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konumu ile bulunamayan kanal varlig1 arasinda ista-
tistiksel bir iligki tespit edilemedi (Tablo 3).

TARTISMA

Basarisiz endodontik tedavili dislerde siklikla goz-
lemlenen teknik sorunlardan birisi dis kok kanallari-
nin tamaminin tespit edilmemesidir. Miimkiin olan
en iyi prognozu saglamak icin kok sistemi igerisinde
var olan tiim kanallar bulunmalidir.2 Endodontik te-
davi gérmiis bir diste tedavi edilmeyen kanal, baslan-
gicta enfekte olmasa bile sonradan kronik apikal pe-
riodontitise yol acabilir veya enfekte ise yeniden en-
feksiyon kaynagi olabilir.10.11 Bulunamayan kanallar
apikal patolojilerin tek nedeni olmasalar da endodon-
tik basarisizliklarin %3-8.8'ini olustururlar.12-14 Mak-
roskopik kesit alma, kontrast madde kullanimi, seffaf-
lastirma ve dekalsifikasyon teknikleri, mikro bilgisa-
yarli tomografi ve taramali elektron mikroskobu gibi
gorlntiileme yontemleri kok kanal morfolojisini de-
gerlendiren calismalarda kullanilmistir. Ancak bu la-
boratuvar teknikleri kanallarin yerlerini klinik sartla-
rinda saptamak icin kullanilamazlar.’s Pulpa taba-
ninda hemorajik lekelerin aranmasi, sodyum hipoklo-
rit ile kabarcik testi, pulpa odasin1 boyamak, ultraso-
nik ucglar veya 6zel frezlerle kalsifikasyonlar1 uzaklas-
tirmak ve dental operasyon mikroskobu kullanilarak
giris kavitesi hazirlamak kok kanallarinin yerinin tes-
pitini kolaylastirir.16-20 Ancak, bu yontemler bile dis-
teki mevcut tiim kanallarin giivenilir bir sekilde sap-
tanmasini saglamayabilir.2!

Kanallarin varhiginin ve sayisinin degerlendiril-
mesi islem oncesi alinan uygun radyografiler ile bas-
lar.2z Klinik islemlerde kullanilan rutin radyografiler,
iic boyutlu kok kanal anatomisinin sadece iki boyutlu
gorintiisiinii saglar. Bu nedenle réntgen cihazinin tii-
piiniin acis1 degistirilerek ¢oklu radyografiler alin-
mas1 Onerilmektedir.23 Konvansiyonel radyografinin
sinirlamalart tomografi yontemleriyle asilmistir.24
KIBT geleneksel bilgisayarli tomografiden daha az
radyasyon yaymasina ragmen, radyasyon dozu halen
rutin radyografiden daha fazladir.22 Buna Kkarsin,
KIBT kok kanallarinin yerini saptamada periapikal
radyografilerden daha etkilidir ve panoramik radyog-
rafilerden ¢ok daha fazla anatomik kanal varyasyo-
nunu gosterebilir.6 Ancak, KIBT'nin tedavi edilmemis
kanallar1 tespit etme kapasitesi goriintiileme para-
metrelerine baghdir.25 Sahip oldugu olumlu 6zellikler
nedeniyle KIBT, endodontik tedavi gérmis dislerde
bulunamayan kanallarla ilgili epidemiyolojik
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calismalarin yapilabilmesini saglamistir. KIBT kulla-
nilan ¢alismalarda, endodontik tedavi géormiis tiim
disler arasinda gozden kacan en az bir kanala sahip
dis sikhigt %12 ile %23.04 arasinda degismekte-
dir.1226 Ancak literatiirdeki bulunamayan kanal siklig1
calismalari daha ¢ok premolar ve molar dislere, 6zel-
likle de maksiller birinci molar dislere odaklanmis-
tir.12826.27 Bunun bir nedeni endodontik uygulamada
en sik tedavi edilen dislerin maksiller molar disler ol-
masidir.>28 Diger bir nedense, tiim disler arasinda en
sik maksiller birinci molar dislerde (%44.2 -%59) bir
veya birden fazla bulunamayan kanal gézlemlenmis
olmasidir.28 Bu dise ait ikinci mesiobukkal kanal,
(%62.8 -%85) tiim kok kanallar1 icinde en sik buluna-
mayan kanal tiiridir.1.28

Maksiller birinci premolar dislerin en sik goriilen
kanal konfigiirasyonu (%60-65) bir kok kanalinda iki
ayr1 kanal (Vertucci tip IV) olmasidir. Vakalarin %16-
18’inde iki ayr1 kanal olusumu sonradan birlesmekte
ve %8-9'unda tek bir kanal olusumu bulunmaktadir.
Sadece %6-7lik kisimda baslangicta tek olan kanal
olusumu daha sonra kékiin orta ti¢liisiinde ikiye ayril-
maktadir (Vertucci tip V).2930 KIBT kullanilarak yapi-
lan ¢alismalarda maksiller birinci premolar dislerde
tedavi edilmeyen kanal goriilme orani %3.8-%13.6
arasindadir.1.2814263132 Mevcut ¢alismada bu oran
gecmis calismalarla uyumlu olarak %12.2 olarak goz-
lemlendi. Ancak literatiirde maksiller birinci premo-
lar dislerde bulunamayan kanalin lokasyonunu bildi-
ren sadece iki ¢alisma vardi. Bu ¢alismalarin her iki-
sinde de bulunamayan kanallarin palatinal kanal ol-
dugu ve bulunamayan bukkal kanal tespit edilmedigi
bildirilmisti. Ancak bu ¢alismalardaki érnek sayilar
oldukea diisiiktii.1#32 Buna karsin, c¢alismamizda her
iki kanal tiirtinde de bulunamayan kanal mevcuttu.
Mevcut ¢alisma 336 kanal tedavili maksiller birinci
premolar disi kapsadigi icin diger arastirmalara gore
daha genis érnek sayisina sahipti.28 ilaveten, bu ¢a-
lisma sadece endodontistler tarafindan tedavi edilen
dislerden degil, cesitli bircok nedenle tedavi géren
dislerden elde edilen KIBT leri de inceledi. Tim bu
faktorler, mevcut calismanin maksiller birinci premo-
lar dislerdeki bulunamayan kanallarin durumunu Kkli-
nik olarak dogru yansitmasi a¢isindan birer avantajdi.

Kok kanal varyasyonu cesitliligine sahip olmasi ve
bulunamayan kanal lokasyonu iizerine literatiirde ye-

terli calismanin olmamasi, maksiller birinci

premolarin calismamiz i¢in secilmesinin en 6nemli
nedenleridir. Mevcut ¢alismada bukkal kanallarin sa-
yisal olarak daha ¢ok tespit edilemedigi gozlemlenmis
olsa da (%53.65) lokasyon ag¢isindan bukkal ve pala-
tinal kanallar arasinda istatistiksel bir fark gértlmedi.
Cirtik, periodontal problemler, okliizal atrizyon, yas-
lanma, protetik ve restoratif uygulamalar maksiller
birinci premolarin pulpa hacmini 6zellikle koronal ki-
simda azaltabilir.333435 Bu etkenler kanal agizlarinin
bulunmasini da etkileyebilir. Buna karsin, dental ope-
rasyon mikroskobu, 6zellikle restoratif tedaviler so-
nucu anatomik dzelliklerin ortadan kalktig1 dislerde,
kanal agizlarinin tespitini saglayacak pulpa tabanina
ait 6zelliklerin saptanmasini arttirir. ilaveten, transil-
liiminasyon yontemleri kalsifiye pulpa i¢indeki kanal-
larin bulunmasina yardimeci olabilir.3637 Mevcut calis-
maya dahil olan iki koklii maksiller birinci premolar
dislerin %12.2 sinde bulunamayan kanal goériilmesi,
radyografik tekniklerin diger yontemlerle de destek-
lenmesi 6nerisini dogrulayan bir bulgudur.

Mevcut calismada, pek ¢ok calismadan farkl ola-
rak, bulunamayan kék kanallarinin periapikal radyo-
lusensi prevalansi lizerindeki etkisi incelenmedi.1.28
Bunun nedeni, sadece radyografik kanitlarla, iyilesen
bir dis ile periapikal lezyonu olan bir dis arasinda ay-
rim1 yapmanin zorlugudur. KIBT goriintiisii incelen-
diginde saglikli bir periodontal ligament yanhslkla
lezyonlu olarak siniflandirilabilir.383940 Ayrica kok ka-
nal tedavili dislerde apikal periodontitis tanis1 alma
orani, endodontik tedavi uygulanmayanlara gore
daha diistiktiir.41.42

Calismamizin bir limitasyonu, kanallarin 6zellikle
kanal agizlarinin tespit edilememesinde rol oynayan
tiim faktorlerin calismada degerlendirilmemis olma-
siydi. Klinisyenlerin yeterliligi ve deneyiminin yani
sira kullanilan radyografik goriintiileme teknigi, giris
kavitesi tipi veya buyiitme ydntemi gibi ¢alismanin
sonucunu etkileyebilecek faktorler hakkinda hig¢bir
kayit bulunamadi. Ulkemizde hastalara ait dental ka-
yitlarin saglikli olarak tutulmamasi bu tiir retrospek-
tif calismalar icin 6nemli bir dezavantajdir. Calisma-
nin diger bir limitasyonu da gozlemsel bir yontem iz-
lendigi icin Tiirk toplumuna ait genel bulgular sagla-
mamastydu. [leride yapilacak cok merkezli kesitsel ¢a-
lismalarla ve hastalarla ilgili daha ayrintili tutulacak
kayitlarla bu dezavantajlar giderilebilir.
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SONUC

Bulunamayan kanal riski tasiyan dis gruplarindan
bir tanesi de maksiller birinci premolar dislerdir. Ca-
lismamiz, bulunamayan kanal varliginin bukkal veya
palatinal kokte olmasiyla maksiller birinci premolar
disin agizdaki yerlesimi veya yas faktorii arasinda bir
iliski olmadigin1 gésterdi. Ancak kadinlarda palatinal,
erkeklerde ise bukkal kanalin dis hekimleri tarafin-
dan cogunlukla bulunmadig: tespit edildi. Elde edilen
sonuclar 1s18inda, kanal konfigiirasyonu ydniinden
cesitlilik sergileyen maksiller birinci premolar disler
endodontik islemler 6ncesi radyolojik olarak ayrintili
bicimde incelenmeli ve diger tekniklerle kanal lokas-
yonlarinin tespiti desteklenmelidir.
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ABSTRACT

Aim: The aim of this study was to evaluate the effect of electromagnetic effects of magnetic resonance imaging (MRI) on the release of
mercury (Hg) and on the possible amalgam phase change in amalgam with 14.1T MRI.

Material and methods: 60 amalgam discs with 4 mm diameter and 4 mm height were prepared. 30 were selected as the control and 30
as MRI group. They were placed in the Fusayama-Meyer solution. MRI group were exposed to 14.1T ultra-high-field magnetic resonance
imaging (UHF-MRI) system (EPFL, Lausanne, Switzerland). 2, 12 and 24 hours after MR], all discs were removed from the solutions. In-
ductively coupled plasma-mass spectroscopy (ICP-MS) analysis was performed to the solutions. X-ray diffractometry (XRD) was perfor-
med to amalgam discs. Differences and interactions between groups were evaluated by two-way ANOVA.

Results: The concentration of Hg released from the amalgams to the solution in the MRI group was significantly higher than the control
group (p=0,026; F=5,253). The peak intensity of the amalgam in the MRI group obtained by XRD was significantly lower than the control
group (p = 0.000).

Conclusion: UHF-MRI increases the release of Hg in the amalgam due to the strength of the magnetic field and appears to have a debilita-
ting effect on the crystal structure of the amalgam within the period of exposure to the magnetic field.

Keywords: Amalgam, Magnetic Resonance Imaging, Mercury, Inductively coupled plasma-mass spectroscopy, X-ray diffractometry
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0Z
Amag: Bu calismanin amaci, Manyetik Rezonans Goriintiilemenin (MRG) elektromanyetik etkilerinin civa (Hg) salinimi ve olas1 amalgam
faz degisimi lizerindeki etkisini 14.1T MRG ile degerlendirmektir.
Gereg ve Yontemler: 4 mm c¢apinda ve 4 mm yiiksekliginde 60 adet amalgam disk hazirlandi. 30'u kontrol ve 30'u MRG grubu olarak
secildi. Diskler Fusayama-Meyer sollisyonuna yerlestirildi. MRG grubu 14.1T Ultra Yiiksek Alanli Manyetik Rezonans Goriintiileme (UYA-
MRG) sistemine (EPFL, Lozan, isvigre) maruz birakildi. MRG'den 2, 12 ve 24 saat sonra tiim diskler soliisyonlardan ¢ikarildi. Soliisyonlara
Indiiktif eslesmis plazma-Kkiitle spektroskopisi (ICP-MS) analizi yapildi. Amalgam disklere X-1s1m difraktometresi (XRD) uygulandi. Gru-
plar arasindaki farkliliklar ve etkilesimler ¢ift yonlii ANOVA ile degerlendirildi.
Bulgular: MRG grubunda amalgamlardan soliisyona salinan Hg konsantrasyonu kontrol grubuna goére anlamli derecede yiiksekti
(p=0,026; F=5,253). XRD ile elde edilen MRG grubundaki amalgamin pik seviyesi kontrol grubuna goére anlaml derecede diisiiktii
(p=0.000).
Sonug: UYA-MRG, manyetik alanin giiciinden dolay1 amalgamdaki Hg salinimini arttirmaktadir ve manyetik alana maruz kalma siiresi
icinde amalgamin kristal yapisi iizerinde zayiflatic1 bir etkiye sahip oldugu goriilmektedir.

Anahtar Kelimeler: Amalgam, Manyetik Rezonans Gériintiileme, Civa, indiiktif eslesmis plazma-kiitle spektroskopisi, X-1s1n1 difrakto-
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Effect of 14.1T MRI on mercury & amalgam: a study by ICP-MS and XRD

INTRODUCTION

Magnetic resonance imaging (MRI) is an effective
and safe method for imaging soft tissues and used in
maxillofacial radiology to determine the pathologies
and their extensions of the head and neck region.!-3
Visualization of body structures is performed by a sta-
tic magnetic field and radio wave energy. The magne-
tic field generated by the magnets is defined as the
unit of Tesla (T).# Devices have 1.5T and more magne-
tic field are called high-field MRI devices, while devi-
ces have 7T and more are defined as ultrahigh-field
magnetic resonance imaging (UHF-MRI) system. With
the use of UHF-MRI devices, it is aimed to obtain a cle-
arer image and to differentiate the anatomical and
pathological structures easier.>

The distribution of mercury (Hg) on earth became
anthropogenic with the effects of the industrial revo-
lution in the 18th and 19th centuries.¢ Dental amal-
gam is shown as the primary source of Hg exposure in
today's societies.” The most important factor limiting
the use of amalgam is its possible harmful effects on
human health due to biochemical reactions derived
by Hg in its structure.8® However, it has also been
shown that there is insufficient evidence to prohibit
the use of amalgam.10

Atomic absorption spectroscopy (AAS), inducti-
vely coupled plasma-optical emission spectroscopy
(ICP-OES) and inductively coupled plasma-mass
spectroscopy (ICP-MS) are techniques used to mea-
sure Hg concentration.11-13 Different methods and de-
vices are used to measure the concentration of Hg re-
leased in a variety of liquids. ICP-MS is a new tech-
nique than AAS.1* [CP-MS is a more expensive system
compared to AAS, but it can perform analysis faster.
Therefore, AAS may be preferred for a small number
of sample analyses.15 AAS technique was used in 54 of
62 studies measured Hg concentration from dental
amalgams that were published in PubMed and Web of
Science databases until 2018, whereas the ICP-MS
technique was used in only eight studies. More than
half of the 54 studies using the AAS technique were
published before 2005 and all eight studies using the
ICP-MS technique were published after 2006. Follow-
ing the literature, this situation shows that the ICP-MS
technique is a new method than the AAS technique
and suggests that it may be less preferred because of
its higher cost.

The X-ray diffractometry (XRD) allows molecular
structure analysis of crystalline materials such as
composites and metals. Changes in the phases or crys-
tal structures of various dental materials examined
under physical or chemically modified conditions can
be determined by XRD. Mostafa and Aboushelibté
used XRD to compare the success of osteointegration
of implants which their surface coated with and wit-
hout hydroxyapatite (HA) crystal. Amalgam phase
change may effect released Hg amount and phase
analysis of amalgam restorations can be performed
using XRD.17 In a study examining the changes in
phase structure of amalgam restorations with MRI
applications, it was found that the phase structure of
amalgam did not change compared to control group
and according to magnetic field strength.18

The resulting interactions between new MRI sys-
tems and materials present in the human body are
tested in the context of safety. This study is planned
to ensure personnel and future patient safety of 14.1T
UHF-MRI applications, a technology not yet used in
human studies, and to observe possible Hg leakage.
The aim of this study was to evaluate the effect of
electromagnetic effects of MRI on the release of Hg
and on the possible amalgam phase change in amal-
gam restorations with 14.1T UHF-MRL

MATERIAL AND METHODS
Preparation of amalgam discs

Amalgam samples to be used in the experiment
was prepared as capsule form mercury and amalgam
powder (%59 Ag, %28 Sn, %13 Cu, %42,5 Hg, Tytin,
Kerr, Michigan, USA) that tiruated by a mixing mac-
hine. 60 discs condensed to a standard template of 4
mm height and 4 mm diameter according to the ma-
nufacturer's instructions. Consistent with clinical
practice, burnishing process was repeated for each
sample. After shaping, the samples were left at room
temperature for 48 hours for setting process, in a dry
environment. Then all samples were incubated in
500cc isotonic serum solution (0.9% NaCl) for 72 ho-
urs. And all samples were resuspended in renewed
500cc isotonic serum solution for 72 hours again.
Each sample was placed separately in 10 ml capped
tubes containing Fusayama-Meyer (FM) solution (Ph:
7.1; NaCl, KCI, CaClz.HzO, NaH2PO4.2H20, Na25.9H20,
urea) 30 minutes prior to MRI protocol (Figure 1).
MRI protocol was applied for 30 amalgam discs and
30 discs were included in the study as control group.
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The discs in both the MRI group and the control group
were divided into three equal subgroups and remo-
ved from Fusayama-Meyer solution after 2, 12 and 24
hours after the MRI protocol.

Figure 1. Fusayama-Meyer solution in capped tubes

MRI protocol

14.1T UHF-MRI device [The Center for Biomedical
Imaging (CIBM), Ecole Polytechnique Fédérale de La-
usanne (EPFL), Lausanne, Switzerland] was used in
the study. The MRI protocol [name of sequence: Fast
Spin Echo Multi-slice Imaging sequence, effective TE:
20ms, TR: 4000ms, turbo factor: 4 (center of echo: 1),
matrix size: 128*128, slice thickness: 1mm (30 slices),
field of view: 19.2*19.2mm, scan time: 6 min 30 s (to-
tal 15 min in magnetic), coil: single channel transmit
and receive surface coil] was created in accordance
with the routine procedure.

Since the bore diameter of the 14.1T UHF-MRI de-
vice was 260 mm and the length of the active using
area was approximately 100 mm, the tubes contai-
ning the amalgams in the study group were included
in the MRI protocol in three equal parts (Figure 2).

Figure 2. Active field of 14.1T UHF-MRI device and ring-
shaped coil
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ICP-MS analysis

A

Figure 3. ICP-MS device when reading samples

The disc-shaped amalgam samples that un-
derwent MRI were removed from their FM solution
after 2, 12 and 24 hours since the MRI. The solutions
containing Hg dissolved in the closed tubes were de-
livered to the laboratory where the Hg concentrations
were analyzed together with the control groups. ICP-
MS analysis was performed with the ICP-MS device
(ELAN DRC-e, PerkinElmer, Massachusetts, USA) in
the laboratory of The Center of the Food Safety and
Agricultural Research at. 1 ml of FM solution without
Hg was taken and 100 ppb stock Hg standard was ad-
ded with 2% and 5% HNOs to make to total volume 15
ml with pure water and HNOs. After 24 hours, reco-
very studies were performed to obtain Hg concentra-
tion at 0.2, 0.5 and 2 ppb levels. Since the recovery va-
lues in the results were not at the desired level, it was
waited for 24 hours by adding 65% HNO3 and stock
Hg standard to 1 ml FM solution with make to final
volume 15 ml with pure water and HNO3 and reco-
very results found in the range of 96% -99%. Thus,
the preparation protocol for the ICP-MS analysis of
FM solutions containing Hg released from the amal-
gam was determined. For analysis, the most common
isotope number 202 of Hg in earth was selected. Ca-
libration controls were repeated after every 20
sample readings at 2.5 ppb. In addition, 5% HNO3;
washing was performed after every two sample rea-
dings in order Hg residues that may remain in the de-
vice path after sample reading not to affect the new
sample results. Three simultaneous readings were
made for each sample, and the numerical data obtai-
ned were recorded in units of pg/L, multiplying by 15,
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since the samples were diluted 15-fold in preparation
(Figure 3). The arithmetic mean of the three readings
was accepted as the result data. All readings were per-
formed at 18°C to prevent evaporation of Hg ions in
the samples. A total of 3 samples (1 from MRI group
and 2 from control group) were excluded from the
study due to various problems during transportation,
preparation and analysis of samples.

XRD analysis

XRD device (Bruker, D8 Advance, Germany) which
in Technology Application and Research Center was
used for X-ray diffractometer analysis. It was aimed to
analyze a total of 40 amalgam discs in the control and
MRI group extracted 2 and 24 hours after FM solution
after MRI protocol. A total of 8 amalgam discs were
randomly selected from each of the four groups in the
MRI and control groups to test the accuracy of the
analysis results. As a result of the preliminary analy-
sis, the remaining discs (total 32 amalgam discs) were
included in the study as four different groups (n = 8)
in the MRI and control groups after 2 and 24 hours.
Amalgam discs were placed on the holder of the XRD
device and 20 scanned between the 20° and 90° ang-
les (Figure 4). XRD analysis results were interpreted
with DIFFRAC.EVA XRD (2001) program. For each
sample, angles of 20 were determined and peak in-
tensities were recorded numerically. For the angles in
which peak intensity was observed and phase analy-
sis was performed, statistical analysis was performed
between the MRI and control groups and 2 and 24
hour groups.

Figure 4. A disc in the XRD device holder
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Statistical Analysis

The differences and interactions between the cont-
rol and MRI groups with the solutions from which
amalgam was removed after 2, 12 and 24 hours for
ICP-MS and amalgam discs removed from solution af-
ter 2 and 24 hours for XRD were performed by two-
way ANOVA.

Results

The concentration of Hg released from the dental
amalgams to the solution in the MRI group was signi-
ficantly higher than the control group (p=0,026;
F=5,253). When Hg concentrations were compared
according to the 2, 12 and 24 hour periods, time did
not make a significant difference between the MRI
and control groups (p=0,107; F=2,337). Similarly,
there was no significant difference or interaction
between MRI and control according to time differen-
ces (p=0,751; F=0,289) (Table 1). Homogeneity and
normality tests were applied to the data in the statis-
tical analysis process. In order to meet the minimum
requirements of parametric analyzes, all data were
converted to logarithmic data and interpreted in the
converted form. The mean values and standard devi-
ations of the original data and logarithmic data are
shown in Table 2.

Table 1. Significant differences and interactions with time dif-
ferences between MRI and control groups (two-way ANOVA test)

Group 5.253 .026 .093
Time 2.337 107 .084
Group.Time 0.289 751 .011

The X-ray diffraction pattern was obtained for
each of the 32 amalgam discs undergoing XRD. When
the diffraction patterns of all samples were examined,
it was found that there was no difference between
angles which observed the peak. In order to reveal the
differences and interactions between MRI and control
groups, peak intensity raw data were transformed lo-
garithmically. According to statistical results; when
the peak intensity observed in XRD was compared,
the peak intensity of MRI group was found to be sig-
nificantly lower than the control (p=0,000; F=43,798)
(Figure 5). Without discrimination between the MRI
and the control group, significant reduction was de-
tected in peak intensity over time when 2 and 24 hour
time periods were compared (p=0,000; F=15,316).
Significant differences were found between MRI and
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control groups when comparing the 2 and 24 hour
time periods. The peak intensity decreased with time
in the control group whereas increased with time in
the MRI group (p=0,000; F=50,043) (Table 3).

Table 2. The raw data (pg / L) and the logarithmic data obta-

ined as a result of ICP-MS analysis of mercury concentrations of
artificial saliva

Time&Group Mean (s.d.) = Mean (s.d.) nusr?xll?‘:’rlin)
MRI 2 hours (7?:995755901) (0(?%97152924) 10
MRI 12 hours (114%86861758) (01,'308578543) 10
MRI 24 hours (220%4:43133) (01"31:93201) 9
MR total (115%96115975) (01.507469772) 29
Control 2 hours (96,2166388336) (0(?575190817) 9
Control 12 hours (69,1526672254] (0(?,298299123) 10
Control 24 hours (8?,692258136] (0(?,289993525) 9
Control total (8%32131560) (0(?581497822) 28
Total 2 hours (8?’6329:854) (0%87126840) 19
Total 12 hours (1112,606762503] (0(?,393993381) 20
Total 24 hours (11;%,6881598@ (01.'305413218) -
fotal (1121’467721565) (0(?,396510524) 57

Table 3. Interaction and differences of XRD analysis results
between MRI and control groups according to angles (two-way
ANOVA test)

Group 43,798 0,000 0,048
Time 15,316 0,000 0,017
Group.Time 50,043 0,000 0,055
! B @ sons Qs B ey e 4 \ TN
- y = ﬂ \" an
} =2 = | ] | |
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Figure 5. Graph showing the diffraction patterns and de-
tected phases obtained from the amalgams in the MRI and the
control group

Discussion

It can be concluded that UHF-MRI increase the
amount of Hg leakage from amalgam. In order to ob-
serve this release of Hg concentration changes over
time; solution samples analysed at 2, 12 and 24 hours
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after MRI. It was found that there was no significant
difference between the MRI and control groups but
the effect size was found to be high (F=2.337). These
results show that the release of Hg after MRI contin-
ues similarly with the control. This similarity can be
explained by the solution saturation, which is a chem-
ical principle. There was no effect of removal time of
amalgam discs extracted from solutions at mercury
concentration between groups. It can be interpreted
that the effect of MRI on the amount of Hg released
depends on the duration of the magnetic field.

In the present study, we set an experiment to test
the mentioned dental material in extended limits.
Food and Drug Administration (FDA) approved 7T
devices in 2017 for clinical use.1® The emerging inter-
actions between new MRI systems and materials that
exist in the human body are tested in the context of
safety. Amalgam was considered safe until testing this
material in ultra-high magnetic field. 14.1T UHF-MRI
is a technology that has not been used in human stud-
ies yet. Hereby for the safety of staff working with
UHF-MRI, as well as future patients, this study was
performed with 14.1T to observe possible Hg leakage.

The increasing of released Hg concentration from
amalgam discs exposed to a magnetic field for a total
of 15 minutes, which is chosen like present neuroim-
aging protocols with the 14.1T UHF-MRI device that
is consistent with the literature. Considering the du-
ration of exposure to magnetic field in Yilmaz and
Adisen?? and our study, it can be said that UHF-MRI
have a significant increase effect on the amount of Hg
released. Although the duration of exposure to the
magnetic field in the study of Miiller-Miny et al! was
quite long compared to the preferred periods in 14.1T
UHF-MRI, 1.5T MRI did not have a significant effect on
Hg release.

Only a few studies have been conducted to investi-
gate the effect of temperature changes on dental ma-
terials in the oral cavity or the effect of these materi-
als on image quality by UHF-MRI.21-23 Considering the
studies examining the physical, chemical and behav-
ioural changes of metal-containing dental materials
that may occur by using UHF-MRI, our study evalu-
ated Hg release of amalgam with 14.1T UHF-MRI de-
vice that may contribute to the literature as it pre-
sents new results.

The aim of some of the studies is to investigate the
changes in the amount of Hg released under varying
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conditions. However, it may be useful for researchers
planning a new study for a similar purpose to exam-
ine the similar methods and results of the relevant lit-
erature to determine the appropriate method for
their studies and to interpret the reliability of the re-
sults (Table 4). According to the table, various varia-
ble factors seem to be effective on the numerical data
obtained. Also, it can be said that the difficulty in mak-
ing comparisons between the data of previous studies
may be related to the inadequate presentation of the
method and data. The numerical data we found in our
study are given in unit of pg/L and are consistent with
the numerical ranges in the literature. However, the
values obtained in our study were closer to zero be-
cause all samples were diluted with isotonic serum
solution for 6 days at the beginning of the study. With
this dilution process, it was aimed that both the ICP-
MS device was not exposed to high concentrations of
Hg to create technical problems and to obtain samples
which containing the appropriate Hg concentration

determined before the detection limits. It was
mentioned in the study conducted by Al-Salahiz¢ that,
the standard deviation among the samples within the
group showed wide fluctuations and it was stated that
the calibration of ICP-MS device was taken care of to
indicate that this was not related to the reliability of
the data obtained. Similarly, Gurgan et al!3 stated that
the standard deviation was higher than the mean
value in the ICP-MS, and argued that this result may
be due to using of the relatively small number of sam-
ples compared to similar studies in the literature. In
our study, the standard deviation in the raw data was
found to be quite close to the average value as a result
of ICP-MS. This result may be due to the relatively
small number of samples included in the study and
difficulties in measuring ion concentrations. In addi-
tion, the difficulty of obtaining a microscopically ho-
mogeneous mixture during the formation of amalgam
discs used in the study may lead to a high standard
deviation.

Table 4. Studies examining mercury released from prepared amalgam disc

%10 and %0  10mm diameter, Distilled
carbamide pe- 2mm height, 20ml =~ water
roxide (CP)/  solution, 37°C, 24
20 samples hours
%0, %1, %3, 10mm diameter, Distilled 2,70 + 0,92
%10, %30 2mm height, 20ml ~ water 1428 +
hydrogen pe- solution, 37°C, 24 882,59
roxide (HP)/ hours
25 samples
%16 and %30 10mm diameter, Distilled 9,46 + 4,49
CP/56 samp- 2mm height, 10ml  water 61,87 +
les solution, 37°C, 24 44,19
hours
%0, %3.6, %6, 10mm diameter, Distilled 0-1000
%30 HP/ 65 2mm height, 10ml  water
samples solution, 37°C, 1-
8-48-156 hours
X-ray and 10mm diameter, FM solu- 0,54 -
MRI/ 84 3mm height, tion 10,36
samples 100ml solution, 1-
2-24 hours
MRI/ 60 4mm diameter, FM solu- 6,63 +9,46
samples 4mm height, 10ml tion 20,44 +
solution, 2-12-24 20,86
hours
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ICP-MS / Acidifica- One-way No significant difference in Hg ion
cm 2 tion with HNOs or  ANOVA release between %10 CP and %0
HCI CP (p>0.05).
pg/L  ICP-MS / Calibra- One-way Difference in Hg ion release
tion before each ANOVA between %0 HP and all concentra-
measurement, tions is statistically significant. For
acidification with Hg, there is a significant difference
HNOs or HCI in ion release between %30 and
each of %1 and %3 HP.
ppt ICP-MS Mann- The CP resulted in a significant re-
Whitney lease of Hg (p<0.05). There is no
Utest significant difference in the release
of Hg between the %16 and %30
CP (p>0.05).
pg/L  ICP-MS / Calibra- One-way There are statistically significant
tion before each ANOVA differences in Hg ion release values
measurement, aci- between water and all HP concent-
dification with rations at all exposure times
HNOs3 or HCI (p<0.05).
ppb AAS Two-way A significant increase in mercury
ANOVA was detected in the X-ray-exposed
group versus the control (p<0.05).
No significant difference was found
in released mercury between the
MRI-exposed group and the cont-
rol.
pg/L ICP-MS / Acidifica- Two-way The concentration of Hg released ir
tion with HNOs, ca- ANOVA the MRI group is significantly hig-

libration on every
20 samples, was-

her than in the control (p=0.026).
According to 2, 12 and 24 hour pe-

hing between riods, no significant difference was
every 2 measure- found between MRI and control
ments (p=0.107). There is no significant

difference or interaction between
MRI and control groups according
to time differences (p=0,751).
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In the X-ray diffraction patterns obtained from the
amalgams in the MRI group and the control group, the
observed peak angles were not different. Based on
this result it can be said that MRI do not have an effect
that may create new phases in the structure of amal-
gam. The peak intensity in the diffraction patterns ob-
tained from the MRI group was significantly lower
than the control. This suggests that MRI do not cause
any phase change, but it causes change in the crystal
structure. In comparison with 2 and 24 hour time pe-
riods without any distinction between MRI and con-
trol group, significant decrease of peak intensity over
time can be interpreted as crystal structure of amal-
gam may change with the effect of solution. Alkurt et
alt8used 0.2T and 1.5T MRI and could not find any dif-
ference between the MRI and control groups in the
phase angles and between the peak intensity in the
determined phases according to the control group
and the magnetic field strength used. In our study, alt-
hough the peak intensity decreased in the control
group, the peak intensity increased after 24 hours in
the MRI group. This result suggests that MRI applica-
tions cause a non-permanent change in the crystal
structure of the amalgam and that the crystal struc-
ture of the amalgam tends to return to the state before
the MRI application.

By using diffraction patterns obtained by XRD, the
determination of the phases of the crystalline materi-
als, as well as the change of peak intensity at the de-
termined angles in the diffraction pattern under the
effect of various conditions can be evaluated. Tole-
dano et al28 examined the change of HA crystal struc-
ture on the surface of caries affected dentin layer
which has high remineralization ability according to
the zinc content of amalgam applied to the surface for
treatment. After removal of zinc-free amalgam, XRD
showed that the intensity of HA phase peak intensity
of intact dentin was greater at each diffraction angle
than HA phase peak intensity of caries affected dentin.
According to these results, the researchers concluded
that zinc-containing amalgams had a higher remine-
ralization effect on the dentin surface than those wit-
hout zinc. Park et al?9 used the XRD to evaluate the
phase structure of the new material, in a study aimed
at strengthening the structure of hydroxyapatite,
which is the preferred bioceramic material because of
its biocompatibility in the treatment of bone defects.
They aimed to cover titanium surfaces with HA

produced by using multi-walled carbon nano-tubes
(MWCNT) at different concentrations. XRD showed
that the peak intensity in HA phase increased with
increasing MWCNT concentration in diffraction pat-
terns. Based on this result, researchers concluded
that HA crystallization developed with increasing
concentration of MWCNT. Considering the results of
these two studies, a significant difference between
peak intensity in the XRD results of MRI and the cont-
rol group can be explained by the change in crystalli-
zation of amalgams. The fact that the peak intensity of
the discs in the MRI group was less than the discs in
the control group suggests that MRI may weaken the
crystal structure of amalgam.

XRD is a preferable method for determining the
corrosion of metal containing materials in various
liquids. Lee et al30 evaluated the effect of aluminum-
zinc coating of steel materials used in marine
equipment on corrosion resistance by XRD. As a result,
the formation of Simonkolleite which is known as a
protective and slightly soluble corrosion product that
adheres to the material in water is supported by the
idea of aluminum-zinc coated materials have high
corrosion resistance. According to result of the XRD,
the researchers stated that the peak intensity in the
aluminum and zinc phases in the product held in so-
lution was lower than in the aluminum and zinc pha-
ses before being placed in the solution. Researchers
have argued that this result is related to the formation
of corrosion. In our study, the time-dependent reduc-
tion of peak intensity obtained in the XRD diffraction
pattern of amalgam discs without distinction between
control and MRI groups was consistent with the XRD
results of Lee et al.30 Considering these results, it can
be said that the crystal structure of amalgam may be
affected by the residence in FM solution independent
of MRL

Limitations

In the present study, the amount of mercury dis-
solved in FM solution from amalgam was investigated.
However, the release of mercury from amalgam is in
the form of both evaporation and corrosion products.
Not to measure the mercury vapour value is a limita-
tion of this study and to make an accurate assessment,
itis necessary to add the evaporating value to the dis-
solved value to know the total released amount.
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Conclusions

In conclusion, UHF-MRI increases the release of
mercury in the amalgam fillings due to the strength of
the magnetic field. XRD analysis revealed that 14.1 T
MRI did not cause any change in metallurgical phases
in amalgam restorations. Besides, UHF-MRI appears
to have a debilitating effect on the crystal structure of
the amalgam within the period of exposure to the
magnetic field.
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The Effect of Brushing Force on The Surface Properties and
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ABSTRACT

Aim: This study aimed to determine the effects of toothbrushing force on the surface roughness, gloss, and color change of dental enamel.
Material and Methods: This study was carried out on the sound vestibular enamel surfaces of 16 human permanent incisors extracted
for periodontal or orthodontic reasons. Teeth were randomly divided into 2 subgroups (n=8, per group) and embedded in acrylic blocks.
The vestibular enamel's initial surface roughness, gloss, and color were measured. Three measurements per sample were performed and
averaged. Six months of toothbrush simulation with 5,000 circular cycles (with a load of 1.5 and 2.5 N for groups 1 and 2, respectively)
(MOD Dental, Turkey) was performed. The same measurements were repeated and the data were analyzed with independent samples and
paired sample t-tests (p<0.05).

Results: A significant difference was observed between the surface roughness values after the toothbrushing simulation with 1.5 and 2.5
N (p=0.022). Surface gloss values decreased significantly when 1.5 and 2.5 N forces were applied (p=0.001, p=0.002, respectively). Color
change (AE) for brushing force of 2.5 N (3.48+0.83) was statistically significantly higher than 1.5 N (2.42+0.86), (p=0.025).

Conclusion: Results of this study revealed that the surface roughness and color change values increased depending on the applied brus-
hing force whereas gloss values decreased.

Keywords: Dental enamel, Oral hygiene, Surface properties, Toothbrushing, Tooth abrasion
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Amag: Bu ¢alismanin amacy, dis fircalama kuvvetinin dis minesinin yiizey piiriizliiliigi, parlakligl ve renk degisimi iizerindeki etkilerini
incelemektir.

Gere¢ ve Yontem: Bu ¢alisma, periodontal veya ortodontik nedenlerle ¢ekilmis 16 insan daimi kesici disinin saglam vestibiiler mine
ylzeyleri lizerinde gerceklestirildi. Disler rastgele 2 alt gruba ayrild1 (grup basina n=8) ve akrilik bloklara gémiildii. Vestibiiler minenin
baslangic¢taki ylizey plriizliliigl, parlakligl ve rengi dl¢lildii. Numune basina ti¢ 6l¢iim yapildi ve ortalamasi alindi. 5.000 dairesel dongii
(grup 1 ve 2 icin sirasiyla 1.5 ve 2.5 N kuvvet ile) (MOD Dental, Tiirkiye) ile alt1 aylik dis fircalama simiilasyonu yapildi. Ardindan ayni
Olctimler tekrarlandi ve veriler bagimsiz 6rneklem ve eslestirilmis 6rneklem t-testleri ile analiz edildi (p<0.05).

Bulgular: 1.5 ve 2.5 N ile dis fircalama simiilasyonu sonrasi 6lciilen yiizey piirtizliilik degerleri arasinda anlamli derecede fark gozlendi
(p=0,022). 1.5 ve 2.5 N kuvvet uygulandiginda yiizey parlaklik degerleri anlaml derecede azald1 (sirasiyla p=0,001, p=0,002). 2,5 N
(3,48+0,83) fircalama kuvveti ile meydana gelen renk degisimi (AE), 1,5 N'dan (2,42+0,86) istatistiksel olarak anlamli derecede yiiksekti
(p=0,025).

Sonug: Bu calismanin sonuglar1 uygulanan firgalama kuvvetine bagh olarak ytizey piirtizliiliigii ve renk degisimi degerlerinin arttigini,
parlaklik degerlerinin ise azaldigini1 gdstermistir.
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The Effect of Brushing Force on The Surface Properties and Color Stability of Dental Enamel

INTRODUCTION

Recently, maintenance of the surface properties of
dental hard tissues and restorative materials against
intra-oral abrasive factors has become an important
factor in terms of clinical success, aesthetics, and du-
rability. Intra-oral tribology of dental hard tissues and
restorative materials is a very complex phenomenon
influenced by various extrinsic and intrinsic factors.!
Many components contribute to the intra-oral wear of
enamel and dentin.2 Occlusal contacts of the teeth
with their antagonists during mastication (attrition),
contact of teeth with foreign bodies (abrasion) such
as toothbrushing with toothpaste, exogenous acid at-
tacks due to consumption of acidic fruits and bevera-
ges or endogenous acid attacks with gastric fluids ca-
used by gastroesophageal reflux disease and vomiting
(erosion).3#In addition, abnormal occlusal forces (pa-
rafunctional habits and bruxism) can also cause wear
of dental hard tissues.>

Toothbrushing is the most effective and common
self-performed mechanical plaque control method
and daily practice is required.6 However, dental hard
tissues and restorative materials can be abraded du-
ring brushing.” In studies investigating the harmful ef-
fects of toothbrushing on the surface properties of
dental hard tissues and various restorative materials,
it has been stated that brushing force, technique,
frequency, duration, and condition of the toothbrush
and the abrasiveness of the toothpaste used are im-
portant determinants of effective plaque control and
wear.8? The surface deterioration caused by to-
othbrushing can increase plaque retention and pati-
ents are hypersensitive to roughness in the mouth.
Quirynen et al.1% revealed that the threshold value for
bacterial accumulation on titanium surfaces is 0.2 pm.
Jones et al.l, on the other hand, revealed that patients
could detect even 0.3 pm changes with their tongues.
Brushing wear on the dental enamel can increase the
surface roughness and cause plaque accumulation
and thus caries formation, as well as dentin sensitivity
due to wear in the long term.12 It is known that indivi-

duals apply different amounts of force while brushing.

According to ISO/TR 14569-1:2007, the recommen-
ded brushing force during toothbrushing simulations
should be between 0.5 - 2.5 N.13 In the previous stu-
dies, a wide range of brushing force values were app-
lied, and there is no standard brushing force value
applied in all studies in the literature.114-16 Therefore,
this study aims to investigate the effects of various

brushing forces on the surface roughness, gloss, and
color change of dental enamel.

The hypotheses tested were (1) that the surface
gloss and roughness of dental enamel will not be af-
fected by increasing toothbrushing forces and (2)
there will be no effect on color stability.

MATERIAL AND METHODS

This study was carried out after the necessary per-
missions were obtained from the Trakya University
Scientific Research Ethics Committee (TUTF-GO-
BAEK2022/226) and an informed consent form was
obtained from all patients before the extraction of the
teeth to be used in the current study. The sample size
for this study was conducted according to a previo-
usly published study!4 and a total of 16 teeth were de-
cided to be included in the study with an alpha level
of 0.05, 95% power, and 2.10 effect size (GxPower
software version: 3.1.9.7). Subsequently, human per-
manent incisors extracted for periodontal or ortho-
dontic reasons were gathered and disinfected with
0.1% chloramine solution after the removal of calcu-
lus and tissue residues. Vestibular enamel surfaces
were examined under magnification (X20) with a ste-
reomicroscope and worn, fractured, cracked, and de-
cayed teeth were excluded from the study. The teeth
were ultrasonically cleaned for 1 min and the resi-
dues that would affect the measurement were detac-
hed from the surface. Afterward, the extracted teeth
were randomly divided into 2 subgroups (n=8, per
group) and embedded in acrylic blocks in such a way
that their vestibule faces were exposed.

Before the toothbrushing simulation, the surface
roughness was determined with a contact profilome-
ter (Taylor Hobson-Surtronic S128, Leicester, Eng-
land) with a standard cutoff value of 0.8 mm, tracing
length of 5.6 mm, and stylus speed of 0.5 mm/s. Three
measurements were made from different locations
and the mean surface roughness values (Ra) were re-
corded (in pm). The surface gloss was then measured
at a specular angle of 60° using a precision gloss me-
ter (Nuvo-Curve, Rhopoint, East Sussex, UK) calibra-
ted to the black glass calibration tile with a reference
value of 93.3 gloss units. (GU). Three measurements
were completed per sample (at 60° light incidence,
with the sample rotated 90° each time) and averaged.

All specimens were measured three times with a
spectrophotometer for their optical properties as
transmission (VITA Easyshade V; VITA Zahnfabrik)
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and discoloration rates on a standard white backgro-
und and all devices were calibrated before each use.

After the initial surface measurements were con-
ducted, a toothbrushing simulation (MOD Dental,
Turkey) was applied to a group of samples with a
force of 1.5 N at 5,000 circular cycles (r:10 mm),
which was corresponding to approximately 6 months
of tooth brushing. The rotation frequency was 1 Hz.
For this simulation, medium-bristle toothbrushes
were divided from the neck and located in the to-
othbrushing simulator. Colgate Total containing hyd-
rated silica as an abrasive and a relative dentin abra-
sivity (RDA) of 70 was the toothpaste of choice (Col-
gate Palmolive, Hamburg, Germany). A ratio of 2 g dis-
tilled water to 1 g paste was used according to ISO/TR
14569-1:2007 during this process. To the other group,
a toothbrushing simulation with 5,000 circular cycles
(r:10 mm), equivalent to 6 months of tooth brushing
with 2.5 N force, was applied. Finally, the same rough-
ness, gloss, and color measurements were repeated
from the samples, and the obtained values were re-
corded.

The color change value was calculated as follows
(AE*ab):

AE*ab =[(AL*)? + (Aa*)2 + (Ab*)2]1/2

(L: lightness, a: green-red (-a=green; +a=red) and
b: blue-yellow (-b=blue; +b=yellow).

Statistical Analysis

After the distribution was checked by Shapiro-
Wilk tests, data was analyzed with IBM SPSS Statistics
for Windows (Version 23, SPSS Inc., Chicago, IL, USA).
Since the data was normally distributed, an indepen-
dent sample t-test for inter-group and paired t-test
for within-group comparisons were performed. Desc-
riptive statistics (arithmetic mean and standard devi-
ation) were given and the limit for significance was
p<0.05.

RESULTS

According to the outcomes of the current study (Table
1), it was determined that the surface roughness va-
lues increased as the applied force increased (Figure
1). Even though the surface roughness values of the
dental enamel were increased more after the 2.5 N
application (Ra: 0.32+0.4), no significant difference
was detected between the 1.5 N application (Ra:
0.09+0.1), (p=0.139). After 6 months of tooth

brushing simulation, the surface roughness values of
the 2.5 N force applied group (Ra: 0.84+0.3) were sig-
nificantly higher. Besides, a significant difference was
observed between the roughness values measured af-
ter the toothbrushing simulation with 1.5 and 2.5 N
(p=0.022), (Figure 2).

Figure 1. SEM images (x4000) of dental enamel after
application of (A) 1.5 N and (B) 2.5 N during the to-
othbrushing simulation.

A B .

Figure 2. AFM images of dental enamel after app-
lication of (A) 1.5 N during the toothbrushing simu-
lation and (B) 2.5 N. Note the roughened surface af-

ter 2.5N brushing force is applied.

Table 1. The surface roughness (Ra) values of the
study groups (pum)

0.48 "
+0.16 0.52+0.15 0.416 0.09 £0.11
0.52 "
25N 0.84+0.30 0.051 0.32 +0.38
+0.12
P 0.603’ 0.022* 0.139’
"independent samples t-test, ":paired sample t-

test.*<0.05

Gloss measurements and color changes before and
after the toothbrushing simulation were shown in
Table 2. Surface gloss values decreased significantly
when 1.5 and 2.5 N forces were applied (p=0.001,
p=0.002, respectively). Nevertheless, no significant
difference was detected among the number of chan-
ges in the surface gloss values of both groups
(p=0.951).
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Table 2. The mean surface gloss (GU) and color

change (AE) of study groups

12.28 6.47 -5.80

*1
crce  ingy 0001 irgg  242%086
1078 5.1 wn 570

2.5N e201  +3gg 0002 a5 3481083

P 0212 0420’ 0951’  0.025*

":independent samples t-test, ":paired sample t-

test.*<0.05

Color change (AE) when 2.5 N was applied
(3.48+0.83) was statistically significantly higher than
when 1.5 N was applied (2.42+0.86), (p=0.025).

DISCUSSION

In the current study, 5000 cycles of toothbrushing
simulation, equivalent to 6 months of brushing, were
applied to the enamel surface of the extracted human
incisors with 1.5 and 2.5 N force. Considering the out-
comes of the current study, it was observed that the
surface deterioration increased as the brushing force
increased. However, when the changes in surface ro-
ughness and gloss values were taken into considera-
tion, no statistically significant difference was obser-
ved between the groups. Therefore, the first hypothe-
sis was partially rejected.

Toothbrushing with toothpaste causes a three-
body wear process in which the toothpaste acts as a
third body between the dental hard tissues and the
toothbrush, causing both wear on the toothbrush and
tooth surfaces.!” Studies have shown that brushing
without toothpaste has no or minor effect on dental
enamel and dentin, which is considered clinically in-
significant.18 Nevertheless, toothbrushing with to-
othpaste causes wear with a correlation to to-
othpaste’s RDA values.!® Moreover, the characteris-
tics of the toothbrush, particularly the filament arran-
gement, texture, and density can alter the abrasivity
of the toothpaste.2? Since it was aimed to determine
the effects of the brushing force in the current study,
the same type of medium hardness toothbrush (all
bristles were straight and rounded) was used in all
groups (38 bundles and each bundle contains 40
bristles) and Colgate Total with a RDA value of 70 was
the toothpaste of choice.

Toothbrushing wear is time-dependent, further-
more, brushes have a recommended lifespan. The

NEU[PIS\}N
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American Dental Association advises renewal of the
toothbrush every 3-4 months or even earlier if the
bristles become frayed since worn and thinned fila-
ments are less effective at removing microbial
plaque.2! However, not all patients comply with this
recommendation, and surveys among patients revea-
led that the average toothbrush replacement period is
2.5 to 6 months.22 Previous studies have agreed that
10,000 cycles are corresponding to a year of tooth
brushing.23 Since the maximum lifespan of a to-
othbrush was 6 months, 5000 cycles corresponding to
6 months of tooth brushing were applied in the cur-
rent study.

Toothbrushing wear is affected by many factors
such as brushing frequency, duration, and force. The
brushing forces differed from 1.6 to 3.23 N in previ-
ous studies for manual toothbrushes and 0.9 to 4 N for
power toothbrushes.182¢ However, according to
ISO/TS 14569-1, the brushing force should be
between 0.5 N and 2.5 N.13 Therefore, the average (1.5
N) and the maximum (2.5 N) values recommended by
ISO/TS 14569-1 were compared in the current study.
Addy and Hunter!2 stated that normal toothbrushing
habits with toothpaste conforming to the ISO stan-
dard will, in lifetime use, cause virtually no wear or
clinically insignificant wear to tooth enamel (about
0.5 mm per 50 years). On the other hand, abusive use
of toothbrushes with excessive force can result in pat-
hological levels of abrasion.!” Even though there was
no statistically significant difference between the ro-
ughness change values, the increase in surface rough-
ness after tooth brushing simulation with 2.5 N was
higher than the 1.5 N group. This situation, consistent
with the literature, indicates that as the brushing
force increases, surface deterioration may occur.

The alterations in the surface gloss caused by to-
othbrushing have been investigated in previous stu-
dies and a decrease has been determined in correla-
tion with brushing frequency, cycles, and the applied
force.2526 In the current study, surface gloss values
were decreased significantly after tooth brushing si-
mulation application in both groups, however, no sig-
nificant difference was detected between the amount
of gloss reduction between groups. A study conducted
by O’Neill et al. investigated the gloss retention of
dental enamel after toothbrushing simulation with
different dentifrices and revealed no significant gloss
change after 5000 cycles with Sensodyne Repair and
Protect, consistent with the present study.2s On the
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other hand, other dentifrices used in this study cau-
sed significant gloss reduction proving the role of
dentifrice type on surface alterations. In the same
study, it was stated that the surface gloss decreased
as the toothbrushing cycles increased. Accordingly,
the reason why there was no significant reduction in
gloss values in the present study may be due to the
number of cycles.

It is known that dental hard tissues are prone to
discoloration depending on the toothpaste’s RDA va-
lue and the characteristic features of brushing.2? Simi-
larly, the color change value of the 2.5 N applied group
was statistically significantly higher than 1.5 N. More-
over, the AE of the 2.5 N applied group (AE: 3.48+0.83)
was above the threshold AE:3.3 which is considered
clinically acceptable.28 Consequently, the second hy-
pothesis was rejected.

Within the limitations in the current study, the al-
terations in the surface properties of dental enamel
caused by the brushing force were investigated.
However, in vivo wear was much more sophisticated
due to additional factors such as erosion and abfrac-
tion. The in vitro nature of this study is not suitable
for determining the cumulative effect of nutrients, be-
verages, and parafunctional habits such as bruxism.
Another limitation of the study is that the amount of
wear can differ depending on the type or brand of to-
othbrushes and pastes. Therefore, further investigati-
ons with various toothbrushes and toothpastes need
to be performed.

CONCLUSION

The results of the current study disclosed that the
habit of toothbrushing with increasing forces may
have a harmful effect on the surface roughness, gloss,
and color stability of dental enamel. Therefore, den-
tists have an important role in guiding their patients
about the adequate toothbrushing force for plaque re-
moval as well as the technique and selection of inst-
ruments that can be protected from toothbrush abra-
sion and its’ side effects on dental hard tissues.

ETHICAL COMMITTEE APPROVAL

The necessary ethical approval for this study was
received from Trakya University Non-Interventional
Scientific Research Ethics Committee.(TUTF-GO-
BAEK2022/226).

FINANCIAL SUPPORT

The authors declare that this study received no
financial support.

CONFLICT OF INTEREST

The authors deny any conflicts of interest related
to this study.

AUTHOR CONTRIBUTIONS

Design: MBD, MTA, Data collection and processing:
MBD, MTA, Analysis and interpretation: MBD, MTA, Li-
terature review: MBD, Writing: MBD, MTA.

REFERENCES

1) Kon M, Kakuta K, Ogura H. Effects of occlusal and
brushing forces on wear of composite resins. Dent
Mater J. 2006;25:183-94.

2) Sperber GH. Dental wear: attrition, erosion, and ab-
rasion-a palaeo-odontological approach. Dent | (Ba-
sel). 2017;5:19.

3) Yu H, Wegehaupt F], Wiegand A, Roos M, Attin T,
Buchalla W. Erosion and abrasion of tooth-colored
restorative materials and human enamel. | Dent.
2009;37:913-22.

4)  Shellis RP, Addy M. The interactions between attri-
tion, abrasion and erosion in tooth wear. Monogr
Oral Sci. 2014;25:32-45.

5) Ahmed KE, Whitters ], Ju X, Pierce SG, MacLeod CN,
Murray CA. Clinical monitoring of tooth wear prog-
ression in patients over a period of one year using
CAD/CAM. Int ] Prosthodont. 2017;30:153-5.

6) Figuero E, N6brega DF, Garcia-Gargallo M, Tenuta
LM, Herrera D, Carvalho ]JC. Mechanical and chemical
plaque control in the simultaneous management of
gingivitis and caries: a systematic review. ] Clin Pe-
riodontol. 2017;44:116-34.

7) Heintze SD, Forjanic M. Surface roughness of diffe-
rent dental materials before and after simulated to-
othbrushing in vitro. Oper Dent. 2005;30:617-26.

8) Wiegand A, Burkhard JP, Eggmann F, Attin T. Brus-
hing force of manual and sonic toothbrushes affects
dental hard tissue abrasion. Clin Oral Investig.
2013;17:815-22.

9) Kumar S, Kumar Singh S, Gupta A, Roy S, Sareen M,
Khajuria S. A profilometric study to assess the role
of toothbrush and toothpaste in abrasion process. ]
Dent (Shiraz). 2015;16:267-73.

10) Quirynen M, Bollen CM, Papaioannou W, Van Eldere
], van Steenberghe D. The influence of titanium abut-
ment surface roughness on plaque accumulation
and gingivitis: short-term observations. Int ] Oral
Macxillofac Implants. 1996;11:169-78.

WISDENT. Dis HEKIMLIGI DERGISI 171



The Effect of Brushing Force on The Surface Properties and Color Stability of Dental Enamel

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

NEU[PIS\}N

Jones CS, Billington RW, Pearson GJ. The in vivo per-
ception of roughness of restorations. Br Dent ].
2004;196:42-5.

Addy M, Hunter ML. Can tooth brushing damage
your health? Effects on oral and dental tissues. Int
Dent]. 2003;53:177-86.

ISO TR. Dental materials guidance on testing of wear:
Part 1:Wear by tooth brushing. Technical Report.
ISO TR.2007;14569:1.

Hamza B, Tanner M, Kérner P, Attin T, Wegehaupt F].
Effect of toothbrush bristle stiffness and toothbrus-
hing force on the abrasive dentine wear. Int | Dent
Hyg. 2021;19:355-9.

AlShehab AH, AlHazoom AA, Alowa MH, AlAli HA,
Abdulmohsen AA, Farooq I. Effect of bristle stiffness
of manual toothbrushes on normal and deminerali-
zed human enamel-An in vitro profilometric study.
Int ] Dent Hyg. 2018;16:128-32.

Kon M, Kakuta K, Ogura H. Effects of occlusal and
brushing forces on wear of composite resins. Dent
Mater J. 2006;25:183-94.

Addy M, Shellis RP. Interaction between attrition,
abrasion and erosion in tooth wear. Monogr Oral Sci.
2006;20:17-31.

Addy M. Tooth brushing, tooth wear and dentine hy-
persensitivity--are they associated? Int Dent ]J.
2005;55:261-7.

Addy M, Hughes ], Pickles M], Joiner A, Huntington E.
Development of a method in situ to study toothpaste
abrasion of dentine. Comparison of 2 products. ] Clin
Periodontol. 2002;29:896-900.

Dyer D, Addy M, Newcombe RG. Studies in vitro of
abrasion by different manual toothbrush heads and
a standard toothpaste. ] Clin Periodontol.
2000;27:99-103.

Rosema NA, Hennequin-Hoenderdos NL, Versteeg
PA, van Palenstein Helderman WH, van der Velden U,
van der Weijden GA. Plaque-removing efficacy of
new and used manual toothbrushes--a professional
brushing study. Int ] Dent Hyg. 2013;11:237-43.

Tangade PS, Shah AF, Ravishankar TL, Tirth A, Pal S.
Is plaque removal efficacy of toothbrush related to
bristle flaring? A 3-month prospective parallel expe-
rimental study. Ethiop ] Health Sci. 2013;23:255-64.

Monteiro B, Spohr AM. Surface roughness of compo-
site resins after simulated toothbrushing with diffe-
rent dentifrices. ] Int Oral Health. 2015;7:1-5.

Bizhang M, Schmidt [, Chun YP, Arnold WH, Zimmer
S. Toothbrush abrasivity in a long-term simulation
on human dentin depends on brushing mode and
bristle arrangement. PLoS One. 2017;12:e0172060.

O'Neill C, Price RB, Boyd D. Gloss retention on ena-
mel and resin composite surfaces after brushing te-
eth with commercial and modified dentifrices. ] Can
Dent Assoc. 2021;87:16.

DiS HEKIMLIGi DERGISI

26)

27)

28)

Heintze SD, Forjanic M, Ohmiti K, Rousson V. Surface
deterioration of dental materials after simulated to-
othbrushing in relation to brushing time and load.
Dent Mater. 2010;4:306-19.

Dutra H, Barbosa [, Camara JV, Pereira G. Influence
of brushing with natural dentifrices on color change:
In vitro study. ] Clin Exp Dent. 2021;13:809-16.

Hickl V, Strasser T, Schmid A, Rosentritt M. Effects of
storage and toothbrush simulation on color, gloss,
and roughness of CAD/CAM, hand-cast, thermofor-
ming, and 3D-printed splint materials. Clin Oral In-
vestig. 2022;26:4183-94.




E ® Necmettin Erbakan Universitesi Dis Hekimligi Dergisi
N ( ] Necmettin Erbakan University Dental Journal (NEUDent])

PRESS DOI: 10.51122 /neudent;j.2023.74

Cilt:5 Say::3 Yil:2023 Arastirma Makalesi / Research Article E-ISSN: 2687-5535

Is Periodontal Disease a Risk Factor for Premature Birth and
Low Birth Weight?
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ABSTRACT

Aim: Preterm birth or low birth weight play an important role in neonatal mortality and morbidity. Even today, there are cases whose
etiology is not fully understood. The aim of this study was to assess the impact of periodontal disease on adverse pregnancy outcomes
using the current classification system accepted at the 2017 World Workshop.

Material and Methods: This study was conducted on 172 women. Demographic characteristics of all individuals were recorded and la-
boratory values were examined. While those with a gestational age <37 weeks and/or baby birth weight < 2500 g were constituted to the
case group (n=85), those with a gestational age = 37 weeks and/or baby birth weight = 2500 g constituted the control group (n=87).
Clinical periodontal and radiographic evaluations including plaque index (PI), gingival index (GI), bleeding on probing (BOP %), probing
pocket depth (PPD) and clinical attachment level (CAL) values were performed for all individuals, and the diagnoses were made by the
applied classification system. Analyzes were performed between her two groups.

Results: P, GI, BOP %, and PPD values in the case group were significantly higher compared to the control group (p<0.001). Although the
CAL value was higher in the case group, the difference was not significant (p=0.058). WBC (p=0.020) and PLT (p<0.001) values were
significantly higher in the case group.

Conclusion: According to the results of this study, periodontal diseases are associated with adverse pregnancy outcomes independent of
other risk factors.
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Amag: Erken dogum ya da diisiik dogum agirligi, yenidogan mortalite ve morbiditesinde dnemli bir yer tutmaktadir. Giiniimiizde hala
etyolojisi tam aydinlatilamayan vakalar mevcuttur. Bu ¢galismanin amaci, 2017 Diinya Calistayi’'nda kabul edilen giincel siniflama sistemini
kullanarak, periodontal hastaliklarin olumsuz gebelik sonuglari iizerine etkisini degerlendirmektir.

Gere¢ ve Yontemler: Bu calisma, 172 kadin iizerinde gergeklestirildi.Tiim bireylerin demografik 6zellikleri kaydedildi ve laboratuvar
degerleri incelendi. Gebelik haftasi < 37 hafta olan ve/veya bebek dogum agirlig1 < 2500 gr. olanlar vaka grubu (n=85) olusturuken, gebelik
haftas1 = 37 hafta olan ve bebek dogum agirligi = 2500 gr. olanlar ise kontrol grubunu (n=87) olusturdu. Periodontal ve radyografik
muayeneleri yapilan tiim bireylerin plak indeksi (PI), gingival indeksi (GI), sondlamada kanama yiizdesi (SK%), sondlama cep derinligi
(SCD) ve Kklinik atasman seviyesi (KAS) degerleri 6lgiildii ve giincel siniflama sistemine gére tam konuldu. iki grup arasinda analizler
yapildi.

Bulgular: Vaka grubunda; Pi, G, SK%, ve SCD degerleri kontrol grubuna kiyasla anlamli olarak yiiksek bulundu (p<0.001). Vaka grubunda
KAS degeri daha yiiksek olmasina ragmen fark anlamh degildi (p=0.058). Vaka grubunda WBC (p=0.020) ve PLT (p<0.001) degerleri
kontrol grubuna kiyasla anlaml olarak ytiksekti.

Sonug: Bu calismanin sonuglarina gore, periodontal hastaliklar olumsuz gebelik sonuglari ile iliskilidir.
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Is Periodontal Disease a Risk Factor for Premature Birth and Low Birth Weight?

INTRODUCTION

Periodontal diseases are chronic inflammatory
diseases defined by the destruction of periodontal tis-
sues as a result of dental plaque build-ups along the
tooth's edge and gingiva.! The severity of the disease
is affected by the host's response, genetics, personal
factors, age, race, hormonal changes, and several
other systemic conditions.2 Periodontal diseases have
been defined using various classification systems to
date. Periodontal health and disease types were up-
dated in detail in the most recent 2017 World Work-
shop. Periodontal conditions: according to the cur-
rent classification made in 2017; are divided into per-
iodontal and gingival health, biofilm-induced gingivi-
tis, non-biofilm-induced gingivitis, and periodontitis.
Periodontitis was specified in 4 stages (as stages I, 1],
I11, IV) also into 3 grades (grades A, B, C).3

According to the World Health Organization, births
that occur between 20 and 37 weeks of gestation are
considered preterm births (PB).4 Births that are less
than 2500 grams in weight are also considered low
birth weight (LBW).5 Preterm birth and low birth
weight are considered social problems because they
are associated with high rates of neonatal morbidity
and mortality.#> Among the risk factors associated
with PB and/or LBW include maternal age below 17
years or over 34 years of age, race, low socioeconomic
status, multiple pregnancies (e.g., twins, triplets), pre-
vious preterm birth history, stress or depression,
smoking, alcohol use, high blood pressure, diabetes
mellitus, and genitourinary system infections. Pre-
term and low birth weight newborns can occur in the
absence of these risk factors. Non-genital infections
including periodontal disease in the mother can be
the reason of preterm birth and low birth weight. Alt-
hough there is considerable evidence in the literature
that periodontal diseases have a deleterious effect on
pregnancy outcomes, the information is not com-
pletely clear.6? Although much epidemiological re-
search supports the subject, there is also evidence to
the contrary. Differences in the definition of perio-
dontal disease are believed to be one of the reasons
for these inconsistent results. Our aim was to reassess
the impact of periodontal disease on adverse preg-
nancy outcomes in this study using the updated clas-
sification system adopted at the 2017 World Work-
shop.

MATERIAL AND METHODS
Patients Incorporated in the Study

This study was conducted on 172 indivudals be-
tween the ages of 18 and 35. Her follow-up care and
delivery took place in the obstetrics and gynecology
department of our university's training hospital. Ap-
proval has been received from Non-Invasive Clinical
Research Ethics Committee on 20/03/2019 with the
number 2019/2-16. The participants were informed
about the purpose and content of the study. The study
was started after written consent was obtained from
the participants. Mothers were divided into two
groups according to gestational age and baby birth
weight. Gestational week <37 weeks and/or baby
birth weight <2500 g was defined as the case group
(n=85). Gestational age 237 weeks and birth weight
of the baby 22500 g formed the control group (n=87).
Mothers with systemic, genetic or metabolic diseases
that may affect pregnancy outcomes and mothers
who use substances such as cigarettes and alcohol
were not included in the study. Mothers who received
any hormone treatment or periodontal treatment in
the last six months and who used anti-inflammatory
and antibiotics drugs in the last three months were
also excluded from the study. Mothers with condi-
tions that may adversely affect pregnancy such as
preeclampsia/eclampsia, placenta previa, ablatio pla-
centa poly/oligohydramnios, uterus or cervical mal-
formations, gestational diabetes, and multiple preg-
nancies were also excluded from the study. Weight,
height, age, mode of delivery, and the previous num-
ber of pregnancies of all mothers included in the
study were recorded mode of delivery, and the previ-
ous number of pregnancies of all mothers included in
the study were recorded. The educational status and
income level of the mother were recorded. To deter-
mine the oral hygiene habits of the mothers, the fre-
quency of tooth brushing and whether they used den-
tal floss were recorded. Laboratory values of mothers
were scanned through the system. From the labora-
tory data obtained closest to the birth in the last
month of pregnancy, hemoglobin (HGB), hematocrit
(HCT), white blood cells (WBC), platelet (PLT), mean
platelet volume (MPV) and calcium (Ca) values were
recorded.
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Periodontal Examination

Periodontal examinations of mothers were per-
formed within 1 month after their birth in our Univer-
sity Faculty of Dentistry, Department of Periodontol-
ogy. Evaluations were performed by a single self-cali-
brated clinician. Whole mouth clinical attachment
level (CAL) and probing pocket depth (PPD) measure-
ments were made and bleeding on probing (BOP),
plaque index (PI), and gingival index (GI) found deter-
mined in individuals. Average values were received
right after the indicators were received. Following the
clinical and radiographic examinations of individuals,
the new periodontal disease classification and criteria
made by AAP and EFP in 2017 were used in the eval-
uation and clinical periodontal diagnosis of periodon-
tal status.

Statistical Analysis

SPSS package for Windows version 24.0 was used
for statistical analysis. The Shapiro-Wilk test was
used to test the normality of data distribution. Stu-
dent's t-test was used to compare normally distrib-
uted variables between two independent groups. As-
sociations between categorical variables were exam-
ined using Fisher's exact and chi-square tests. Results
are presented as +SD and n (%). A result of <0.05 was
considered statistically significant.

RESULTS

A total of 172 patients were evaluated; the mean
age of the case group (n=85) was 29.845.8, and the
mean age of the control group (n=87) was 31+5.32.
The two groups were statistically similar in terms of
body mass index, age values, occupation, education
level and income level (p>0.05). While 52.9% of the
mothers in the case group gave birth to a boy, in the
control group that rate was 41.4%. This difference
was not statistically significant (p>0.05). [t was deter-
mined that 70.6% of the mothers in the case group
had cesarean section and 29.4% had vaginal delivery.
The high rate of cesarean section was found to be sta-
tistically significant (p<0.05). Number of pregnancies
were similar between the groups (p>0.05). (Table 1)

Table 1. Demographic characteristics and obstetric history of
individuals.

Age (years) (mean

+SD) 29.8+5.8 31+5,32 p=0.123 @
gfgd/ymnzl;‘(sfr:;‘:g’; sp) | 267339 28353519 | p=0.055©)
Occupation n (%)

Housewife /unemplo-

ved 78 (91.8) 82 (94.3) p=0.564 ®
Remunerated 7(8.2) 5(5.7)
Socio-economicstatus

n (%)

Low 28 (32.9) 28(32.2)

Middle 36 (42.4) 35(40.2) p=0.909®)
High 21 (24.7) 24(27.6)

Educational level n (%)

Primary 56 (65.9) 49 (56.3)

Secondary 19 (22.4) 28 (32.2) p=0,338®
Tertiary 10 (11.8) 10 (11.5)

Gender of the baby n

(%)

Male 45 (52.9) 36 (41.4) p=0.1290
Female 40 (47.1) 51 (58.6)

Type of delivery n (%)

Caesareansection 60 (70.6) 35 (40.2) p<0.001*C)
Vaginal 25(29.4) 52 (59.8)

Total number of preg-

nancies n (%)

1 25 (29.4) 23 (26.4) p=0.664(
22 60 (70.6) 64 (73.6)

BMI: Body mass index, a:Student t test b: Chi-square test, c: Fis-
her’sexact test, *: p<0,05,

Oral hygiene habits of participants were analyzed.
The frequency of tooth brushing was grouped as
those who brush regularly, those who brush irregu-
larly, and those who do not brush at all. It was deter-
mined that 71.8% of the case group brushed regularly,
27.1% brushed irregularly and 1.2% did not brush at
all. The use of dental floss was determined to be 5.9%
in the case group and 3.4% in the control group. There
were no statistical differences between the two
groups in terms of individual oral health habits
(p>0.05). (Table 2)

Frequency  of to-

othbrushing n (%)

Regular 61(71.8) 55 (63.2)

[rregular 23 (27.1) 28 (32.2) p=0.267®)
Nil 1(1.2) 4 (4.6)

Use of dentalfloss n (%)

No B0o1) | Bees) | PO

b: Chi-square test

WISDENT. Dis HEKIMLIGI DERGISI 175



Is Periodontal Disease a Risk Factor for Premature Birth and Low Birth Weight?

Periodontal examination findings of the patients
were analyzed between the two groups. PI was
1.29+0.37 in the case group and 1.01%x0.46 (p<0.01)
within the control group; Gl was 0.96+0.36 in the case
group and 0.66+0.46 (p<0.01) in the control group;
BOP% was 70.26+20.81 in the case group and
46.77+29.14% (p<0.01) in the control group; PPD
was calculated as 2.42+0.45 in the case group and
2.07£0.47 (p<0.01) in the control group. The clinical
attachment level was statistically similar between the
two groups. In conclusion, the periodontal status of
the individuals was defined. 5 (5.9%) people in the
case group and 24 (27.6%) people in the control
group were found to be periodontally healthy. In the
case group, 58 people were diagnosed with gingivitis,
21 people with periodontitis stage I, and 1 person
with periodontitis stage II. In the control group, 50
people were diagnosed with gingivitis, 12 people with
periodontitis stage I, and 1 person with periodontitis
stage II. When compared in terms of periodontal sta-
tus, the high rate of periodontal disease in the case
group was found to be statistically significant
(p<0.01). (Table 3)

Table 3. Periodontal clinical parameters and periodontal di-
seases distribution of the study population.

PI (mean +SD ) 1.2940.37 1.01£0.46 p<0.001*@
GI (mean +SD) 0.96+0.36 0.66+0.46 p<0.001*®@
0,
Eg ]/" (mean 70.26+20.81 | 46.77:29.14 | p<0.001*®
Egg ](mm) (mean 2.42+0.45 2.070.47 p<0.001*®@
CAL(mm) (mean 0.72£1.25 0.39£0.95 p=0.058@
+SD)
Periodontaldise- *
)
asen (%) 80 (94.1) 63 (72.4) p<0.001
Periodontal di- Periodontal
seases distru- diseases dist-
bution in the rubution the
Case group control group
(n=80,%100) | (n=63,%100)
Gingivitis n (%) 58 (72.5) 50 (79.37) p=0.343®
Periodontitiss-
= ®)
tage I n (%) 21 (26.25) 12 (19.04) p=0.310
Periodontitiss- 1(1.25) 1(1.59) p=1.000%®)

tage Il n (%)

PI: Plaque index, GI:Gingival index, BOP% : Bleeding on probing,
PPD: Probing pocketdepth, CAL:Clinical attachment level*: p<0,05,
a:Student t test b: Chi-square and Fisher’sexact test

NEU[PIS\}N
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When maternal laboratory values were compared;
high PLT and WBC values in the case group were
found to be statistically significant (p<0.01). (Table 4)

Table 4. Hematological parameters of individuals

WBC (x103/mm3)

(mean +SD) 11.96+3.92 10.55¢2.45 | p=0.020*@
TSG]% (g/dL) (mean 44 794122 11.78+1.71 p=0.198@
0,

';Ig])c) (%e)(mean 35594319 36.39£3.57 p=0.3446)
PLT (x103/mm3)

(mean +SD) 258.32469.93 = 225.0765.77 = p<0.001*@
E’[Sl?)‘;(m (mean 576,178 8.86£1.92 p=0.802@
Ca(mg/dL) (mean 8.70+0.41 8.83+0.51 _ @
+SD) (n=56) (n=60) p=0.055

WBC: White blood cel,HGB: Hemoglobin, HTC: Hematocrit, PLT:
Platelet volume, MPV: Mean platelet volume, Ca:Calsium. *p<0.05
a: Student t test

DISCUSSION

According to the consensus report published at the
World Workshop by AAP and EFP in 2017, the ad-
verce effects of periodontal diseases on pregnancy
are still current.8 It is a researched fact that periodon-
tal diseases that occur during pregnancy affect not
only the expectant mother but also the baby. It has
been shown in studies that periodontal disease has
many side effects on pregnant women leading to PB,
LBW, miscarriage and preeclampsia.?l® However,
there are some studies that have not found any asso-
ciation between periodontal disease and pregnant
women.1112 Offenbach et al.13 conducted the first clin-
ical trial investigating the relationship between peri-
odontal disease, LBW and PB in 1996 and right after,
a very powerful connection between periodontal dis-
ease with PB and LBW has been outlined. A prospec-
tive cohort study by Ali and Abidin!# found that peri-
odontitis was not associated with PB or LBW in preg-
nant women between 28 and 36 weeks of gestation.
Although the definition of PM and LBW is very clear,
different definitions of periodontitis have been used
in periodontal research to date. The results of the
studies in the literature are very heterogeneous due
to the different criteria used in both the diagnosis and
classification of periodontal diseases.!> Therefore, we
aimed to re-evaluate the impact of periodontitis on
adverse pregnancy outcomes using the current classi-
fication system adopted at the 2017 World Workshop,
in this study.
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Our study was conducted in two groups: as case
(n=85) and control (n=87) group with similar demo-
graphic characteristics and oral hygiene habits. We
found that the cesarean delivery rate was statistically
higher in our case group. Lohana et al.16 explained
that cesarean section is the most common method in
the delivery of premature and LBW babies. Addition-
ally, studies depicting there is no crucial connection
between the way of delivery also PB and/or LBW still
exists.1” We think that this high rate of cesarean sec-
tion may be related to the negative outcome of preg-
nancies and the necessity of urgent delivery.

In our study which we investigated the negative
pregnancy relationship with periodontal disease, the
PI, GI, and BOP% values of the mothers in the case
group were found to be statistically higher according
to the mothers in the control group. Some studies
have reported that the amount of plaque and inflam-
mation in gingivitis is connected with PB and/or
LBW.1819 By using PPD and CAL together, the perio-
dontal status of the individual from the past to the
present is evaluated.2® Lopez et al.2! found the PPD
higher in individuals with preterm birth and low birth
weight infants. Jarjoura et al.22 performed a study us-
ing 203 individuals, and the bond loss turned out to
be higher in individuals delivering a premature baby
as opposed to full-term deliveries. We found that the
PPD values of the mothers in the case group were sta-
tistically higher according to the mothers in the con-
trol group. Although CAL was higher in the case group,
the difference was not significant. In this study, the di-
agnosis and measurement criteria of periodontal dis-
ease were made according to the current classifica-
tion system accepted in the 2017 World Workshop,
the rate of periodontal disease was found to be higher
in the case group.

Hematological parameters are frequently used in
the diagnosis and prognosis of various diseases, in-
cluding periodontal diseases. WBC level counts as a
marker of the existence of the systemic contamina-
tion or aggravation within the person. Local inflam-
matory responses are maintained by the PLT under
mediator conditions.?3 Studies have shown that as the
severity and prevalence of periodontal disease in-
creases, WBC increases.2* Reason of increment in PLT
levels and activation, was indicated as dental plaque
bacteria and for the most part P.gingivalis. Leukocytes
and PLT rise in response to periodontal pathogens
and decrease after periodontal treatment.252¢ [n our

study; WBC and PLT values were statistically higher
in the case group with worse periodontal status. This
result is compatible with the literature.2”

The limitations of our study are the lack of use of
grading, which has a significant place in the new clas-
sification, it is single-centered, and the prenatal peri-
odontal status of the mothers is not known. Our study
found that mothers who gave birth to preterm or low
birth weight babies had worse periodontal conditions
than mothers who gave birth to healthy babies.

CONCLUSION

The results show that periodontal disease might
be an important risk factor for PB and LBW. Women
should take care of their oral hygiene and dental
check-ups before and during pregnancy. However,
there is a need for more detailed, highly standardized
studies using consensus criteria in defining periodon-
tal conditions to be able to talk about a full cause and
effect relationship.
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CAD-CAM ve Konvansiyonel AKrilik Rezinlerin Candida
Albicans Tutulumuna Cay Agaci Yaginin EtKisi
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Amag: Is1 ile polimerize polimetil metakrilat (PMMA) ve bilgisayar destekli tasarim ve tiretim (CAD-CAM) ile millenebilen PMMA yiizeyle-
rinde Candida albicans olusumuna, temizleme tableti (COR) ve ¢ay agaci yag1 (CY) soliisyonlarinin etkisini degerlendirmektir.

Gereg ve Yontemler: Is1 ile polimerize PMMA ve CAD-CAM PMMA kullanilarak 60 adet érnek hazirlandi. Ornekler oda sicakhiginda nétr
pH’taki yapay tiikiiriikte 24 saat bekletildi. Candida albicans sabouraud dekstroz agarda 37°Cde 48 saat inkiibe edilip cogaltildi. Ornekler
mikroorganizma ekiminin ardindan, distile suda (K), COR ve CY soliisyonlarinda bekletilmek tizere 3 alt gruba ayrildi (n=10). COR ve CY
ornekleri soliisyonlarda 5 dakika bekletildi. Son soliisyon iizerinden kolonilerin sayimi1 tamamlandi. Colony Forming Unit formiiliiyle he-
saplama yapildi. Verilerin analizinde Shapiro-Wilk, iki yénlii varyans analizi (ANOVA) ve Bonferroni testleri kullamildi (P<0.05).
Bulgular: Koloni sayimina gore en yiiksek ortalama deger 1s1ile polimerize PMMA'ya ait K grubunda, ardindan COR grubunda goérildi. En
diisiik ortalama deger CAD-CAM PMMA'ya ait CY grubunda izlendi. Is1 ile polimerize PMMA'ya ait CY grubunda koloni olusumu, K ve COR
grubuna kiyasla anlamli diizeyde daha azd1 (P<0.05).

Sonug¢: CAD-CAM PMMA yiizeyinde koloni olusumu daha az oldugundan 6zellikle protez stomatitine yatkin bireylerde kullanilabilir. Pro-
tez yiizeylerinde koloni olusumunu COR veya CY ile hazirlanmis soliisyonlar azaltabilir.

Anahtar Kelimeler: Bilgisayar yardiml tasarim, Polimetil metakrilat, Candida albicans, Cay agac1 yag:
Gelis: 17.06.2023 Kabul: 11.09.2023 Yayin: 26.12.2023

ABSTRACT

Aim: To evaluate the effect of cleansing tablet (COR) and tea tree oil (CY) solutions on the formation of Candida albicans on heat-polymer-
ized polymethyl methacrylate (PMMA) and Computer-aided design and manufacturing (CAD-CAM) millable PMMA surfaces.

Material and Methods: 60 samples were prepared using heat-polymerized PMMA and CAD-CAM PMMA. The samples kept in artificial
saliva at neutral pH at room temperature for 24 hours. Candida albicans was grown by incubating on sabouraud dextrose agar at 37°C for
48 hours. After the microorganism cultivation, the samples were divided into 3 subgroups and kept in distilled water (K), COR and CY
solutions (n=10). COR and CY samples were kept in solutions for 5 minutes. Counting of colonies was completed on the last solution.
Calculation was made with the Colony Forming Unit formula. Shapiro-Wilk, Two-way analysis of variance (ANOVA) and Bonferroni tests
were used for data analysis (P<0.05).

Results: According to the colony count, the highest mean value was seen in the K group of heat-polymerized PMMA, followed by the COR
group. The lowest mean value was observed in the CY group of CAD-CAM PMMA. Colony formation was significantly less in the CY group
of heat-polymerized PMMA compared to the K and COR groups (P<0.05).

Conclusion: Since colony formation is less on the CAD-CAM PMMA surface, it can be used especially in individuals prone to denture
stomatitis. Solutions prepared with COR or CY can reduce colony formation on denture surfaces.

Keywords: Computer-aided design, Polymethyl methacrylate, Candida albicans, Tea tree oil
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GIRIS

Polimetil metakrilat (PMMA) 1936 yilinda tanitil-
masi itibariyle; kabul edilebilir estetigi, tamir ve poli-
saj kolayligi, yiiksek maliyetlere gereksinim duyma-
masl, manipiilasyon ve liretim prosediirlerinin basit
olmasi gibi 6zellikleri sayesinde yaygin olarak kulla-
nilan bir kaide materyali haline gelmistir.1.2 Bunun ya-
ninda PMMA’'nin; boyutsal stabilite eksikligi, kirllma
ve egilme mukavemetinde yetersizlik, polimerizas-
yon sirasinda biiziilme, su emme ve renk degisimine
ugrama, artik monomer igerigine karsi alerjik reaksi-
yon gelisimi gibi dezavantajlar1 da mevcuttur.1-3 Geli-
sen bilgisayar destekli tasarim ve bilgisayar destekli
tiretim (CAD-CAM) teknolojisi sayesinde, son yillarda
konvansiyonel protez kaide rezinlerine alternatif ola-
rak CAD-CAM ile millenebilen prepolimerize PMMA
bloklar iiretilmistir.#> Bu bloklarin yiiksek basing ve
sicaklik altinda iiretilmesi sayesinde yiiksek oranda
monomer doniisiimii gerceklesir ve uzun polimer zin-
cirleri olusur. Bunun sonucu olarak da polimerizas-
yon biiziilmesi, serbest monomer ve porozitenin mi-
nimalize edildigi kondanse bloklar elde edilir.6-10 Pre-
polimerize CAD-CAM PMMA’larin gelismis mekanik
ve fiziksel ozellikler, renk stabilitesi ve azalmis rezi-
diiel monomer icerigi sundugunu bildiren ¢alismalar
mevcuttur.>7.11

Hareketli protez kullanan hastalarda protezlerin
bakimi ve temizligi oral mukozanin saghginin korun-
masli ve protezin uzun Omirli olmasi bakimindan
Onem tasir.1? Yetersiz hijyen bakteri ve mantar kolo-
nizasyonlarinin biyofilm tabakasi olusturmasina yol
acar. Bu birikim protez stomatiti, periodontitis, ¢liriikk
gibi istenmeyen oral hastaliklarla sonug¢lanabilirken
plevral enfeksiyon, aspire edilmeleri ile gelisebilecek
pndmoniler, gastrointestinal hastaliklar da gelisebi-
lir.12.13 Protez stomatiti genellikle Candida albicans’ in
mantar enfeksiyonuna bagli olarak meydana gelen
oral mukozanin yaygin enfeksiyonu olarak goriiliir.14
Tikiriik akisinin azalmasi, sistemik ya da lokal kulla-
nilan antibiyotik veya steroid icerikli ilaglar, sigara
kullanimi ve ¢esitli sistemik hastaliklar protez stoma-
titi gelisimine neden olabilirken, protezlerin oral do-
kulara uygun olmamasi, uzun siireli ¢cikarilmadan kul-
lanimy, protez kaide materyalinin tipi ve protezin ba-
kimi da etkili predispozan faktorler olarak karsimiza
cikar.1417 Ozellikle yash bireylerde dilin dorsal yiizeyi
ve maksiller protezin altindaki damak mukozasi Can-
dida i¢in ¢ogalma bolgesi olarak islev goriir ve bu bol-
geler ile akrilik protezin doku yilizeylerinden

NEU[PIS\}N

DiS HEKIMLIGi DERGISI

kolaylikla izole edilebilir.1? Bu nedenle, Candida tiirle-
rinin neden oldugu protez stomatitini 6nlemek, mik-
roorganizmalari yok etmek, agiz kokusunun o6niine
gecmek, protez yiizeyinde olusabilecek renklenme,
plak ve distasinin kontrolii icin protez temizleyicileri-
nin 6zenli kullanimi 6nemlidir.3.151819 Protez temizligi
dis macunu, dis fircasi, sabun ve su kullanimini iceren
mekanik yontemlerle yapilabilecegi gibi enzimler, hi-
poKlorit soliisyonlari, dezenfektanlar, alkalin perok-
sitler veya asitler gibi aktif temizleme ajanlarinin kul-
lanildig1 kimyasal yontemlerle veya bunlarin kombi-
nasyonu ile de yapilabilir.31820 Candida kaynakl pro-
tez stomatitinin tedavisinde protez temizliginin 6ne-
rilmesinin yanisira klorheksidin glukonat icerikli gar-
gara veya nistatin, amfoterisin B, flukonazol, itrako-
nazol, mikonazol, klotrimazol ve ketokonazol gibi an-
tifungal ilaglar da recete edilebilmektedir.2t.2223 An-
cak bu ilaglarin birtakim yan etkilerinin olmasi, di-
rengli tiirlerin gelisimi, lokal olarak kullanildi ise kisa
streli etki etmeleri ve tiikiiriigiin yikayici etkisi ile et-
kinliklerinin azalmasi gibi dezavantajlar1 da mevcut-
tur.22 Ayrica antifungal ilaglarin semptomlarin iyiles-
mesinde etkili olmalarina ragmen 6zellikle kotii hij-
yen varliginda etkin mikroorganizmalarin yeniden
koloni olusturmasini ve protez stomatitinin tekrarini
tamamen engelleyemedikleri bildirilmistir.21.22

Antifungal ilaclara alternatif olarak bitkisel {irtin-
ler arasinda antifungal ve antimikrobiyal etkilere sa-
hip olanlarin cesitli biyomalzemelerin iceriginde kul-
lanilabilecekleri ve protez stomatitine karsi etkili ola-
bilecekleri dusiiniilerek ¢alismalar yapilmistir.23-28 Bu
iirtinlerden biri Melaleuca alternifolia bitkisinin yap-
raklarindan buhar distilasyonu yoluyla elde edilen
cay agaci yagidir.2428 Cay agaci yaginin iceriginde te-
mel olarak monoterpenler ve seskiterpenler olmak
tizere 100’den fazla bilesik mevcuttur.27 Basta terpi-
nen-4-ol olmak tlizere 48’den fazla bileseni antibakte-
riyel ve antifungal 6zelligine katkida bulunur.23.29 Pac-
hava ve ark. 25 proteze uygulanan yumusak astar ma-
teryaline ¢ay agaci yagi eklenmesinin Candida albi-
cans blyiimesini 6nemli 6l¢iide azalttigin1 bulmustur.
Dalwai ve ark.23 klorheksidin glukonat ve ¢ay agaci
yaginin 1s1 ile polimerize edilmis akrilik rezin tlize-
rinde Candida albicans biiyiimesini engellemede flu-
konazolden daha etkili oldugunu bildirmistir. Litera-
tiirlere bakildiginda benzer ¢alismalarin genellikle 1s1
ile polimerize akrilik rezinleri icerdigi goriilmiis, bil-
gisayar destekli tasarim-bilgisayar destekli liretim
(CAD-CAM) ile millenebilen prepolimerize PMMA
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yluzeyinde Candida albicans inhibisyonuna ¢ay agaci
yaginin etkisinin incelendigi arastirmalara ise rast-
lanmamistir. Bu calismanin amaci, 1s1 ile polimerize
PMMA ve prepolimerize CAD-CAM PMMA'nin yiize-
yinde Candida albicans kolonisinin olusumuna protez
temizleme tableti ve ¢ay agaci yagi ile hazirlanan so-
liisyonlarin etkisini karsilastirmali olarak degerlen-
dirmektir. Sifir hipotez, ‘Is1 ile polimerize PMMA ve
prepolimerize CAD-CAM PMMA'nin ylizeyinde Can-
dida albicans kolonisinin olusumuna protez temiz-
leme tableti ve cay agaci yag ile hazirlanan soliisyon-
larin etkisi yoktur.” seklindedir.

GEREC VE YONTEMLER

Bu in vitro calismada 1s1 ile polimerize PMMA ve
prepolimerize CAD-CAM PMMA olmak tizere iki farkl
tiirde kaide akriligi kullanildi. Calismada kullanilan
materyallerin igerikleri ve tiretici firma bilgileri Tablo
1’de listelendi.

Tablo 1: Calismada kullanilan materyaller, icerikleri ve iire-
tici firma bilgileri

Is1 ile polime- | Toz: Metil metakrilat, = Meliodent, Heraeus
rize akrilik re- | Etilheksil akrilat, N- | Kulzer, Hanau, Almanya
Zin oktil metakrilat

Likit: Metil metakrilat,
Glikol dimetakrilat, Di-
metil p-toluidin
Prepolimerize polimetil
metakrilat

CAD-CAM ile
millenebilen
akrilik  rezin

HaHasmile
Changsha, Cin

Dental,

disk
Protez temiz- | Sodyum bikarbonat,Sit- | Corega, Block Drug,
leme tableti rik asit, Potasyum ka- | Minnesota, ABD
roat, Sodyum karbonat,
Sodyum karbonat pe-
roksit, Sodyum benzoat,
Sodyum lauril siilfoa-
setat
Cay agac1 yag1 %39 Terpinen-4-ol, %3 | Altapharma, Rossman
cineol GmbH, Burgwedel, Al-
manya

Akrilik rezinlerin yiizeylerindeki Candida albicans
olusumunu incelemek i¢in disk sekilli 6rnekler hazir-
land1 (n=10). Is1 ile polimerize rezin 6rneklerin elde
edilebilmesi icin 10 mm cap ve 2 mm kalinlikta pas-
lanmaz gelik kaliplar kullanilarak mum érnekler elde
edildi. Mum 6rnekler muflaya alindi ve uygun bosluk-
lar elde edildi. Ardindan tretici firmanin onerdigi
oranda toz ve likit karistirilarak elde edilen hamur
muflaya tepildi ve konvansiyonel yontemlerle poli-
merizasyon tamamlandi. Is1 ile polimerize 6rnekler
mufladan ¢ikarildiktan sonra dncelikle tungsten kar-
bid frezler ile fazlaliklar1 alindi, ardindan sirasiyla
sert, orta ve ince grenli silikon frezlerle tesviye islemi
yapildi
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CAD-CAM ile elde edilen prepolimerize akrilik re-
zin 6rnekler icin uygun yazilim programi (Autodesk,
San Rafael, Kaliforniya) kullanilarak érneklerin tasa-
rimi yapildi ve standart STL dosyasi olarak kaydedildi.
Ardindan PMMA diskler millenerek Exocad yazilim
programi (Exocad GmbH, Darmstadt, Almanya) ile or-
nekler tretildi.

Biitiin akrilik 6rneklerin ytlizeyleri 400, 600 ve 800
grit silisyum karbiir zimparalarla (Atlas Abrasives,
Tirkiye) zimparalandi. Ardindan 6rnek ylizeylerine,
15000 rpm hizla ¢alisan mikromotor (Strong, Saeshin,
Kore) kullanilarak 10 sn boyunca kece yardimiyla
pomza-su karisimi, 10 sn boyunca ise pamuk firca
yardimiyla algi-alkol karisimi uygulandi. Orneklerin
polisaji 60 sn boyunca 3000 devirde bez firca yardi-
miyla polisaj pat1 (Universal Polishing Paste, Ivoclar
Vivadent, Lihtenstayn) uygulanarak bitirildi. Elde edi-
len tiim 6rnekler mikrobiyoloji testi 6ncesi 253.7nm
dalga boyunda 9W giiciindeki ultraviyole 1sin ile
(Multifunctional Ultraviolet Machine, Cin) 10 dakika
stireyle steril edildi.

Ornekler basingh hava ile kurutulduktan sonra 24
saat boyunca oda sicakliginda nétr pH’ta (7,0-7,4) ha-
zirlanan yapay tikiirik (400 mg/L NaCl, 400 mg/L
KCl, 795 mg/L CaCl2 - 2H20, 690 mg/L NaH2P0O4 -
H20, 5 mg/L Na2S - 9H20, 1000 mg/L iire ) icerisinde
bekletildi.30

Test mikroorganizmasi olarak, sabouraud dekst-
roz agarda 37°Cde 48 saat inkiibe edilip cogaltilarak
elde edilen ATCC 14053 standart Candida albicans
susu kullanildi. Steril salin sollisyonu igeren tiipe
agardan siriintii alinarak eklendi. Mikropipet ile
%0,9’luk Sabouraud broth besiyeri iceren test tiipiine
stispansiyonun %0,1’i aktarild1 ve test edilecek or-
nekler 37°C de 48 saat boyunca inkiibe edildi. inkii-
basyonun tamamlanmasindan sonra test tiipii iceri-
sindeki karisimin %0,1'i mikropipet kullanilarak
%0,9 salin iceren test tiipiine aktarild: ve seri sey-
reltme islemleri yapildi. Olusan seyreltinin %0,1’i Sa-
bouraud dekstroz agar iceren petri kabina mikropipet
ile damlatildi. Petri ylizeyine drigalski spatiilii ile ya-
yildi ve petri ekimi gerceklestirildi (Sekil 1). Ardindan
ornekler her grupta 10’ar adet 6rnek (n=10) olacak
sekilde; sadece distile suda bekletilen kontrol grubu
(K), efervesan tablet icinde bekletilen grup (COR), cay
agaci yag1 damlatilmis su iginde bekletilen grup (CY)
olmak tizere rastgele 3 alt gruba ayrildi. COR grubu
ornekleri her giin bir adet temizleyici tablet
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kullanilarak iretici talimatlarina uygun olacak se-
kilde hazirlanan 200 ml’lik 1lik suda 5 dakika bekle-
tildi. CY grubu 6rnekleri 200 mI’lik suya 10 damla ¢ay
agaci yagl damlatilarak hazirlanan soliisyonda 5 da-
kika bekletildi. Elde edilen son soliisyon lizerinden
kolonilerin gozle sayimi tamamland: ve ‘Colony For-

ming Unit’ (CFU/ml) formiilu kullanilarak hesaplama
yapildi (Sekil 2).31

Sekil 2: Son soliisyon iizerinden koloni sayimi

Veri dagiliminin normalligi Shapiro-Wilk testi kul-
lanilarak incelendi. Veriler normal dagilima uygun ol-
dugundan parametrik testler kullanildi. iki yonlii var-
yans analizi (ANOVA) ve Bonferroni diizeltmesi uygu-
lanarak verilerin analizi yapildi (SPSS v22.0). P<0.05
diizeyi istatistiksel olarak anlamli kabul edildi.

BULGULAR

Iki yonlii varyans analizi sonuglarina goére; akrilik
rezin, soliisyon ve akrilik rezin x soliisyon arasindaki
etkilesim istatistiksel olarak anlamli bulundu
(P<0.001) (Tablo 2). Akrilik rezin yiizeylerindeki Can-
dida albicans koloni sayimina ait ortalama degerler ve
standart sapmalar Tablo 3’te gosterildi.

Tablo 2: Akrilik rezin yiizeylerindeki Candida albicans koloni
sayimina ait iki yonlii Varyans analizi tablosu

Akrilik 463,426 463,426 | 1002,567 | ,000*
rezin

Soliisyon 1238,377 2 619,189 | 1339,541 | ,000*
Akrilik 176,012 2 88,006 190,390 | ,000*
rezin x

Soliisyon

Hata 24,961 54 ,462

Toplam 9804,920 60

a R Kare =,987 (Diizeltilmis R Kare =,986), P<0.05 istatistiksel olarak an-
laml farklilik ifade eder. *P<.001

Tablo 3: Akrilik rezin yiizeylerindeki Candida albicans koloni
sayimina ait ortalama degerler ve standart sapmalar (% CFU/ml)

Kontrol Corega Cay agac1 yagi

Is1 ile polimerize
PMMA  (Melio-
dent)
Prepolimerize
CAD-CAM PMMA
(HaHasmile)

21,81 +1,2242 | 13,91 +0,6082 7,05 +0,51 ¢

13,33 +0,37Ab | 6,46 +0,508> = 6,30 +0,53 B®

Ayni stitundaki farkli kiigiik harfler akrilik rezinler arasindaki anlamh
farkliliklari ifade eder. Ayni satirdaki farkl biiytik harfler soliisyonlar ara-
sindaki anlamli farkhliklar: ifade eder. (P<0.05)

Akrilik rezin yiizeylerinde koloni sayimina gore en
yliksek ortalama deger 1s1ile polimerize akrilik rezine
ait kontrol grubunda, ardindan Corega soliisyonunda
bekletilen 1s1 ile polimerize akrilik rezin yiizeylerinde
gorildi. Cay agaci yaginda bekletilen prepolimerize
CAD-CAM PMMA akrilik rezin yiizeylerinde koloni sa-
yimi sonrasl en diisiik ortalama deger elde edilmesine
ragmen, Corega sollisyonu ile arasinda anlamli bir
fark olusmadi (P>0.05). Meliodent érneklerin bekle-
tildigi soliisyonlar arasinda koloni olusumu bakimin-
dan olusan farklar anlamliyd: (P<0.05). Cay agaci1 ya-
ginda bekletilen Meliodent yiizeylerinde koloni olu-
sumu kontrol ve Corega soliisyonuna kiyasla anlaml
diizeyde daha azdi1 (P<0.05). Prepolimerize CAD-CAM
PMMA akrilik rezin érneklerin kontrol grubuna ait
koloni sayimi, Corega ve ¢ay agaci yagi soliisyonlarina
kiyasla anlamli olarak daha fazla bulundu (P<0.05).
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TARTISMA

Bu ¢alismada 1s1 ile polimerize PMMA ve prepoli-
merize CAD-CAM PMMA’nin yilizeyinde Candida albi-
cans tutulumunun azalmasinda protez temizleme
tableti ve cay agaci yagi ile hazirlanan soliisyonlarin
etkisi istatistiksel olarak anlamli oldugundan sifir hi-
potez reddedilmistir (P<0.05).

Calismamizda test edilen akrilik rezinlerin yiizey-
lerinde Candida albicans koloni olusumu incelendi-
ginde, temizleme tableti veya cay agaci yagi ile hazir-
lanmis soliisyonlarda bekletildiklerinde bile, 1s1 ile
polimerize PMMA’ya ait ortalama degerlerin prepoli-
merize CAD-CAM PMMA'ya kiyasla anlamli sekilde
daha fazla oldugu goriilmektedir (P<0.05). Calisma-
lara gore mikroorganizmalarin baslangi¢ tutunmasi,
geri donilislimsiiz adezyon i¢in ortam ve zaman sagla-
yan piiriizli yiizeylerin ¢ukur ve ¢atlak kisimlarinda
baslamaktadir.3233 Murat ve ark.3* geleneksel PMMA
ve CAD-CAM PMMA akrilik rezinleri termal yaslandir-
maya tabi tutmus ve taramali elektron mikroskobu
incelemesinde geleneksel PMMA’'nin CAD-CAM
PMMA'ya kiyasla daha fazla ytlizey diizensizligi ve go-
zenekli bir yap1 sergiledigini vurgulamistir. Yine ayni
calismada bizim ¢alismamiza paralel olarak Candida
adezyonunun geleneksel PMMA yiizeyinde istatistik-
sel olarak anlamli derecede daha fazla oldugu bulun-
mustur. Geleneksel PMMA’nin polimerizasyonu sira-
sinda 1s1 artisi ile tim monomerler polimere doént-
sene kadar polimer zincirlerin biiyiimesi ve polimer
olusumunun devam etmesi istenir.35 Buna ragmen,
sicaklikta azalma meydana geldikce polimer olusumu
olumsuz etkilenerek rezin materyal icerisinde bir
miktar artik monomerin kalmasina neden olur. Artik
monomerin plastiklestirici etkisine bagl olarak, kalan
artik monomer miktari rezinin hem fiziksel hem de
mekanik 6zelliklerini etkileyebilir.3637 CAD-CAM
PMMAlar ise gelistirilmis tiretim kosullar1 nedeniyle
geleneksel rezinlerden daha yiiksek parlatilabilirlik
ve minimum gozeneklilige sahip yogun yapiya sahip
rezinlerdir.1038 Ayrica yiiksek oranda kondanse rezin
yapisinin bir sonucu olarak, konvansiyonel yontemle
tretilmis protezlere kiyasla azalmis monomer mik-
tar1 ve porozite sundugu, dental kaideye Candida tu-
tulumunun da azalmasini sagladig1 bildirilmistir.10.38
Bu ¢alismada farkl iiretim prosediirlerine sahip her
iki rezinin Candida albicans tutulumuna karsi sergile-
digi davranislarin farkl olmasi bu nedenlerle acikla-
nabilir.
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Protez temizligi icin kullanilan efervesan tabletler
suda c¢oziindiigiinde igerigindeki sodyum perborat,
alkalin peroksit soliisyonu olusturmak iizere ayri-
s1r.3940 Spoliisyondan salinan ve serbest kalan oksijen
kabarciklarinin hem kimyasal temizlige hem de deb-
risi ¢ikararak mekanik temizlige katki sagladigi, ayni
zamanda oksijenin antimikrobiyal ve leke c¢ikarici
ozellikler gosterdigi bildirilmistir.39-41 Bazi temizle-
yici Uriinlerin biyofilmdeki proteinleri par¢calamak
icin yapisinda enzimler bulunur. Mayalitik ve proteo-
litik enzim iceren temizleyicilerin mantarlarin hiicre
duvarini parcalayarak etki gosterdigi, deterjan 6zelli-
gindeki temizleyicilerin ise plagi uzaklastirdig1 ve
mikroorganizmalarin alkalin peroksit ile steril edil-
digi diistiniilmektedir.*! Nakamato ve ark. 4! ¢alisma-
larinda alkalin peroksit iceren dental temizleyici kul-
lanmis, fungisidal aktivite ile Candida albicans’in 5 da-
kikada steril edilebildigini ve akrilik diskler iizerin-
den Candida’nin uzaklastirilmasinda gii¢lu etki gos-
terdigini bildirmistir. De Freitas Fernandes ve ark. 42
protez temizleme soliisyonlarinin 6zellikle Candida
albicans seviyelerini diistirmekte etkili oldugunu fa-
kat dental materyallerin ylizeyinden tamamen eli-
mine edilemedigini vurgulamistir. Bizim c¢alisma-
mizda da bu sonuclara paralel olarak sodyum perbo-
rat icerikli temizleyici tablet soliisyonu her iki akrilik
kaide rezinin yiizeyinde Candida albicans olusumunu
baskilamis ve kontrol grubuna kiyasla koloni sayi-
minda daha dusiik degerler elde edilmistir.

Bu calismada ayrica ¢ay agaci yaginin Candida al-
bicans kolonisinin olusumuna etkisi de incelenmistir.
Cay agaci yaginin bakteri, mantar ve viriislerin yani-
sira geleneksel ilaglara direncli mikroorganizmalara
karsi genis antimikrobiyal aktiviteye sahip oldugunu
bildiren ¢calismalar mevcuttur.284344 Cay agaci yaginin
antimikrobiyal 6zelligi esas olarak yapisinda bulunan
ana biyoaktif bilesen terpinen-4-ol’e baglidir.23.2829.43
Terpinen-4-ol antifungal etkisini hiicrelerin memb-
ran 6zelliklerini ve fonksiyonlarini bozarak, memb-
ran gecirgenligini arttirip zarlarin ozmo regiilasyon
ve toksik maddeleri disarida birakma 6zelliklerini de-
gistirerek gosterir.2945 Bunun yaninda Candida albi-
cans’ta germ tiiplerinin olusumunu ve misel doniisi-
miini de engeller.#s Cay agaci yagi cok bilesenli bir ya-
piya sahip oldugundan bilesenlerinin her birinin anti-
mikrobiyal etkilerine karsi mikroorganizmalarin sa-
vasabilmesi i¢in birden fazla ve es zamanl mutasyo-
nunun gerektigi diislintilmektedir.4> Al-Mashhadan,2*
cay agac1 yagi sollisyonunun, 1s1 ile polimerize edilmis
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kaide rezini iizerindeki Candida albicans sayisini
azaltmada anlaml derecede etkili oldugunu bildir-
mistir. Shukur ve ark. 27 1s1ile polimerize akrilik rezin
disklerin icerigine ¢ay agaci yagi ilave etmis Candida
biiylimesinde anlaml bir azalma gérmiistiir. Noumi
ve ark.26 calismalarinda ¢ay agaci yaginin anti-kandi-
dal aktivite gosterdigini ve mantarlarin filamentasyo-
nunu inhibe ettigini bulmustur.26 Yine bir baska calis-
mada ¢ay agaci yaginin Candida albicans ve Candida
glabrata suslarinin planktonik ve yapisma fazlarinda
etkili oldugu ve PMMA ylizeyinde Candida biyofilm
formasyonunu inhibe edebildigi bildirilmistir.4¢ Bizim
calismamizda da bu sonuglara paralel olarak cay agaci
yaginin hem 1s1 ile polimerize PMMA hem de prepoli-
merize CAD-CAM PMMA yiizeyinde Candida albicans
olusumunu anlamh olarak azalttig1 goriilmektedir
(P<0.05).

Literatiirlere bakildiginda protez temizleme tab-
letlerinin farkli tekniklerle tiretilen protez kaide re-
zinlerinin fiziksel 6zelliklerini etkileyebilecegini bil-
diren ¢alismalar mevcuttur.1847-49 Durkan ve ark.18 ge-
leneksel akrilik rezin érnekleri temizleme tabletleri
ile hazirlanan soliisyonlarla muamele etmis 20 giin-
likk tekrarlayan daldirma prosediirii sonrasi yulzey
purizliliiklerinde artis oldugunu bildirmistir. Porwal
ve ark.#7 1s1ile polimerize akrilik rezinin yiizey piiriiz-
liltigiiniin 180 giinliik daldirma periyodu sonrasi kli-
nik olarak kabul edilebilir sinirlar icerisinde degisti-
gini belirtmistir. Al-Thobity ve ark.*8 ile Ozyilmaz ve
Akin%® da dental kaide materyallerinin yiizey piirtizlii-
liigiiniin efervesan temizleme tabletleri ile artis gos-
terdigini bulmustur. Bu ¢alismada protez temizleme
tableti ve cay agaci yaginin akrilik rezin ylizeylerinde
Candida albicans olusumu iizerine etkisi kiyaslandi-
ginda 1s1 ile polimerize PMMA icin ¢ay agaci yaginin
anlamli derecede daha etkili oldugu goriilmektedir
(P<0.05). Bu sonug bize belirtilen ¢alismalarin sonug-
larina paralel olarak Corega temizleyici tabletin akri-
lik rezin 6rneklerin ylizeyini piiriizlendirerek Can-
dida tutulumunun azalmasini etkilemis olabilecegini
distindiirmistiir. Yiizey piiriizliligiindeki degisimin
rezin yapisindaki ¢apraz baglanti miktar ile iliskili
olabilecegi*’, dental temizleyici soliisyonlardan sali-
nan oksijenin polimerize akrilik rezinin yapisinda
hidrolize ve ayrismalara neden olabilecegi bildiril-
mistir.50 Al-Thobity ve ark.8 ylizey degisikliklerinin
kullanilan protez temizleme tabletlerinin tipine, su
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sicaklifina, rezin materyallerin icerigine, liretim tek-
nigi ve sicakligina bagh olabilecegini vurgulamistir.
Bu nedenle, prepolimerize CAD-CAM PMMA’'nin daha
once de belirtildigi gibi polimerizasyon biiziilmesi,
serbest monomer icerigi ve pordzitenin minimalize
edildigi gelismis mekanik ve fiziksel dzellikler sunan
kondanse bloklar olmasi,5-11 temizleme tableti soliis-
yonunun rezin drneklerin yilizeyinde Candida tutulu-
munun azalmasina engel olacak degisiklikler mey-
dana getirememesine neden olmus olabilir.

Antimikrobiyal 6zellikli oldugu bilinen cay agaci
yaginin protez temizleme islemlerinde kullanilmasi-
nin geleneksel temizleme yontemleri ile kiyaslandigi
bu ¢alismada sadece bir mantar tiirtiniin (Candida al-
bicans) kullanilmis olmasi ve farkli mikroorganizma-
larin kullanilmamasi bu g¢alismanin limitasyonlarini
olusturmaktadir. Cay agaci yaginin temizleyici soliis-
yonlarda kullanilmasi durumunda, dental materyal-
lerin fiziksel ve mekanik 6zelliklerini nasil etkiledigi-
nin arastirildigi ileri calismalar planlanmalidir.

SONUC

Bu calismanin limitasyonlar1 dahilinde su sonug-
lara varilabilir:

1) Prepolimerize CAD-CAM PMMA yiizeyinde Can-
dida albicans olusumu 1s1 ile polimerize PMMA'ya ki-
yasla daha az oldugundan protez stomatitine yatkin
bireylerde protezin prepolimerize CAD-CAM PMMA
kullanilarak tiretilmesi tavsiye edilebilir.

2) Is1 ile polimerize PMMA ve prepolimerize CAD-
CAM PMMA yiizeyinde Candida albicans olusumunu
Corega temizleme tableti ve ¢ay agaci yag ile hazir-
lanmis soltisyon kullanimi azaltabilir.

3) Is1ile polimerize PMMA kullanilarak tiretilen pro-
tezlerin bakiminda temizleme tableti ile hazirlanan
soliisyonlarin literatiirde belirtilen negatif etkilerin-
den kaginmak icin, cay agaci yagi iceren temizleme so-
liisyonlar gilinliik protez temizliginde alternatif ve
dogal bir yontem olarak tercih edilebilir.

ETiK KURUL ONAYI

Bu ¢alismada insanlardan ya da hayvanlardan elde
edilen kaynaklar kullanilmadigindan etik kurul onay:
alinmamustir.

FINANSAL DESTEK

Bu calisma i¢in herhangi bir kurum veya kurulustan
finansal destek alinmamustir.
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CIKAR CATISMASI

Bu ¢alismada herhangi bir ¢ikar ¢atismasi bulunma-
maktadir.
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Effects of Third Molars on Anterior Crowding and Relapse
After Orthodontic Treatment
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ABSTRACT

Aim: This study aimed to evaluate the effect of the absence or presence of third molars on the relapse of mandibular incisor crowding
after orthodontic treatment and to determine the indication for prophylactic third molar extraction in orthodontic patients based on Ganss
ratios.

Material and Methods: The study was conducted with the dental models, panoramic and lateral cephalometric radiographs, and intraoral
and extraoral photographs of 42 patients (26 females, mean age 16.56+4.96 years; 16 males, mean age 17.52+4.39 years). Data were
collected at three time points: before (T1), at the end of (T2), and at least 2 years after the end of orthodontic treatment (T3). The patients
were divided into two groups: those with impacted or erupted third molars (Group 1, n=22) and those with agenesis or extracted third
molars (Group 2, n=20). Panoramic radiographs were used to determine the presence or absence of third molars at the three time points
and to calculate Ganss ratio (GR) (1). Dental models were scanned with the 3 Shape TRIOS oral scanner (3 Shape Co. Copenhagen, Den-
mark) and mandibular anterior crowding was assessed using Little’s Irregularity Index (LII) (2). Statistical significance was set at P<0.05.
Results: There was no statistically significant difference between the groups in terms of the relapse of mandibular anterior crowding and
the presence or absence of mandibular third molars (P=0.940).

Conclusion: Prophylactic third molar extraction after orthodontic treatment does not seem necessary.

Keywords: Third molar, anterior crowding, orthodontic treatment, Little’s Irregularity Index, Ganss ratio
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Amag: Bu ¢alismanin amaci, ortodontik tedavi sonrasi tiglincii molar dislerin varliginin mandibular kesici dis ¢aprasiklig: tizerine etkisini
degerlendirmek ve gomiilii tiglincii molar dislerden elde edilen Ganss oranlari ile ortodontik hastalarda profilaktik tiglincii biiyiik azi
dislerinin ¢ekim endikasyonunu belirlemektir.

Gere¢ ve Yontemler: Bu calismanin materyalini 42 hastanin (26 kadin, ortalama yas: 16.56+4.96; 16 erkek, ortalama yas:17.52+4.39)
dental al¢c1 modelleri, panoramik ve lateral sefalometrik radyografileri ile agiz ici ve agiz disi fotograflari olusturdu. Veriler ii¢ asamada
analiz edildi; T1: ortodontik tedavi dncesi, T2: ortodontik tedavi bitimi, T3: ortodontik tedavinin bitiminden en az 2 y1l sonra. Calisma
gruplary; Grup 1: liglincli molar disleri gomdiilii veya siirmiis olan hastalar (22 hasta). Grup 2: ii¢lincii molar disleri hi¢ olusmamis veya
cekilmis olan hastalar (20 hasta). Panoramik radyografiler, T1, T2 ve T3 dénemlerinde tigiincii molar dislerin varligin1 veya yoklugunu
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tarayici (3 Shape Co. Kopenhag, Danimarka) ile tarandi ve mandibular anterior caprasiklik Little's Irregularity Index (LII) ile 6lctildi.
Istatistiksel anlamlilik P<0.05 olarak belirlendi.
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Sonug: Ortodontik tedaviden sonra profilaktik tigiincii molar dis ¢ekimi zorunlu gériinmemektedir.

Anahtar Kelimeler: Ugiincii molar, anterior caprasiklik, ortodontik tedavi, Little's Diizensizlik indeksi, Ganss orani
Gelis: 08.05.2023 Kabul: 25.09.2023 Yayin: 31.12.2023

Atif/ Citation: Kurt Demirsoy K., Yilanc1 H,, Abay F., Biiyiik S. K., Effects of Third Molars on Anterior Crowding and Relapse After Orthodontic Treatment
NEU Dent]. 2023;5:188-194.

* Sorumlu Yazar/Corresponding Author

1. Assoc. Prof: Nevsehir Haci Bektas Veli University, Faculty of Dentistry, Department of Ort-
hodontics, Nevsehir, Tiirkiye

2. Asst. Prof, Medipol University, Faculty of Dentistry,Department of Orthodontics, Istanbul,

Tﬁrkiye “This article is licensed under a Creative Commons
. Attribution-NonCommercial 4.0 International Li-
3. RA, Ordu University, Faculty of Dentistry, Department of Orthodontics, Ordu, Tiirkiye T censle u(clc BY-NC 4.0) ' l ;
4. Assoc. Prof,, Ordu University, Faculty of Dentistry, Department of Orthodontics, Ordu, Tiir-
kiye

(A DENT. Dbis HEKIMLIGi DERGiSI


mailto:k_ldemirsoy@hotmail.com
mailto:hilal.yilanci@medipol.com.tr
mailto:feridunabay@gmail.com
mailto:skbuyuk@gmail.com
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-7271-4377
https://orcid.org/0000-0002-8983-6220
https://orcid.org/0000-0002-7214-093X
https://orcid.org/%200000-0002-7885-9582

Effects of Third Molars on Anterior Crowding and Relapse After Orthodontic Treatment

Introduction

Relapse after the long and arduous process of or-
thodontic therapy is an undesirable situation for both
patients and physicians. Tending to occur immedi-
ately after the debonding phase of orthodontic treat-
ment, relapse is thought to occur because of the time
required for the periodontal and gingival fibrils to
adapt to the new place of the teeth.!

The effect of the 3rd molars on incisor crowding
has been studied for over 160 years. However, the re-
lation between 3rd molars and orthodontic relapse is
controversial, and clinical practices vary in terms of
prophylactic removal of the 3rd molars.2 There is still
no consensus in the literature on this subject. While
some studies have reported that the presence or ab-
sence of mandibular 3rd molars does not affect the re-
lapse of anterior crowding in orthodontically treated
patients3-8, other studies have reported that these
teeth may contribute to crowding of the incisors.9-12
Zachrisson!3 stated that the etiology of lower incisor
crowding after orthodontic treatment was multifacto-
rial. Angle!* argued that normal occlusion together
with ideal interdigitation after orthodontic treatment
would prevent the recurrence of incisor crowding.
However, Vego!> reported that erupting lower 3rd
molars can exert force on the adjacent teeth, and the
results of a recent cone beam computed tomography
study suggested that although crowding is a complex
phenomenon with a multifactorial etiology, 3rd mo-
lars have an effect on late incisor crowding.12 On the
other hand, in a recent meta-analysis and systematic
review by Pithon et al.5 no statistically significant dif-
ference was found in the degree of incisor crowding
after orthodontic treatment between patients with
3rd molars and those with agenesis of these teeth.
Therefore, it was concluded that prophylactic extrac-
tion of the 3rd molars is not indicated for orthodontic
patients. Due to these conflicting results in the litera-
ture, this study aimed to evaluate the effect of 3rd mo-
lars on the relapse of incisor crowding after ortho-
dontic treatment and to determine the indication for
prophylactic 3rd molar tooth extraction in orthodon-
tic patients based on Ganss ratios. First discovered by
Olive and Basford in 1981 and later developed by
Ganss et al,, the ganns ratio is the ratio of the length of

the retromolar region and the mesiodistal width of
the third molar.12

Material and Methods

This study was approved by the Non-Invasive Clin-
ical Trials Publication Ethics Committee at XXX Uni-
versity (2021.10.416.). The G*Power program (ver-
sion 3.1.9.2, Universitat Diisseldorf, Germany) was
used to calculate the sample size based on an alpha
significance level of 5% and power of 80% to detecta
minimum intergroup difference of 0.94 mm with a
standard deviation of 1.40 for Little’s Irregularity In-
dex (LII).16 The power analysis indicated that at least
36 patients were required for this study. The records
of atotal of 250 patients were analyzed and the 42 pa-
tients who met the inclusion criteria were included.

The inclusion criteria were:
1. Full dentition except for the 3rd molars;

2. Skeletal Class I, dental Class I or II malocclusion
with mild, moderate, or severe anterior crowding
treated by orthodontic treatment without pre-
molar extraction;

3. Orthodontic treatment completed at least 2 years
earlier;

4. Complete minimal diagnostic records (dental
stone models, panoramic films, and extraoral
photographs) for the analyzed time points.

5. Patients using essix plates after orthodontic
treatment

Exclusion criteria were:

1. Presence of polydiastema, anomalies of tooth
form (e.g., macrodontia, microdontia), or orofa-
cial syndromes;

2. History of orthognathic surgery or any anterior
tooth restoration;

3. Undergoing anterior/posterior dental stripping
during orthodontic treatment

4. Patients using fixed retainers after orthodontic
treatment

Study groups

The stone models, panoramic and lateral cephalo-
metric radiographs, and intraoral and extraoral pho-
tographs of 42 eligible patients who underwent

WISDENT. Dis HEKIMLIGI DERGISI 189



Effects of Third Molars on Anterior Crowding and Relapse After Orthodontic Treatment

orthodontic treatment between 2014 and 2019 were
analyzed in this study.

The study material was analyzed at three time
points: before orthodontic treatment (T1), at the end
of orthodontic treatment (T2), and at least 2 years af-
ter the end of orthodontic treatment (T3). The pa-
tients were classified into two groups for comparison.
Patients in Group 1 had impacted or erupted 3rd mo-
lar teeth in T3 records. Group 2 included patients
without 3rd molars because of agenesis (no 3rd molar
in T1-T3) or extraction (3rd molar presentin T1 or T2
but absent in T3).

Analyzed Variables

Skeletal malocclusions were determined from
cephalometric radiographs, while the 3rd molars
were assessed from panoramic radiographs. Dental
stone models taken at T1, T2, and T3 were also
scanned with a 3 Shape Trios oral scanner (3 Shape
Co.,Copenhagen, Denmark) and the amount of crowd-
ing was measured using the computer program.(3
Shape Ortho Analyzer Copenhagen, Danimarka)

Ganss Ratio: The Ganss ratio, used to make the de-
cision of whether to extract 3rd molars, can be meas-
ured for each quadrant of the dental arch. If there is
not enough space for eruption, the 3rd molar may af-
fect the movement of the other teeth, and therefore
prophylactic extraction is recommended.!” The meas-
urement of this ratio is shown in Figure 1. On the pan-
oramic radiograph, a line perpendicular to the man-
dibular occlusal plane was drawn from the distal of
the second molar. The distance between this point
and the anterior border of the ramus on the occlusal
plane was determined as the retromolar distance. The
Ganss ratio was calculated as the ratio of this distance
to the mesiodistal width of the 3rd molar.

Figure 1. The measurement of Ganss ratio (GR) on panoramic
radiographs (GR=a/b).

Little’s Irregularity Index:18 LIl is one of the meth-
ods frequently used to measure the amount of crowd-
ing in the dental arches.19-20 The measurement of LII
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is shown in Figure 2. LIl was measured on a digital
model to calculate the amount of anterior crowding at
T1, T2, and T3.

Figure 2. The measurement of Little’s Irregularity Index with 3
Shape Trios oral scanner models.

Method Error

One month after completing the measurements on
panoramic films and digital plaster models, 20% of
the study material was randomly selected and re-
evaluated by the same researcher. Method error was
assessed by calculating intraclass correlation coeffi-
cients (ICC) for the first and second measurements.

Statistical Analysis

Statistical analysis was performed with SPSS for
Windows version 26.0 (IBM Corp, Armonk, NY). After
the normal distribution test, parametric tests were
chosen because the data showed normal distribution.
Pearson chi-square test was used for gender compar-
ison, and the independent-samples t-test was used for
mandibular LIl comparison. Ganss ratios of mandibu-
lar impacted 3rd molars at T1-T3 were evaluated by
repeated-measures ANOVA test. The relationship be-
tween Ganss ratio and LIl in Group 1 at T3 was
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evaluated with the Pearson correlation test. Statisti-
cal significance value was determined as P<0.05.

RESULTS

The demographic characteristics of the partici-
pants by gender is shown in Table 1. Of the 42 pa-
tients in the study, 26 were female (mean age:
16.56+4.96 years) and 16 were male (mean age:
17.52+4.39 years). Group 1 included 22 patients (15
female, 7 male) with erupted or impacted 3rd molars
and Group 2 consisted of 20 patients (11 female, 9
male) without 3rd molars because of agenesis or ex-
traction.

Table 1. Demographic characteristics of participants at the
start of orthodontic treatment (T1).

Group 1: Im- 7 15 13.63
pacted/Erupted (2.19)
Mandibular  Third

Molars

0.527 — <0.001

Group 2:  Ab- 9 11 20.56
sent/Extracted (4.03)
Mandibular  Third

Molars

# Pearson chi-square test; ¢ Independent-samples t test.

The mandibular LII scores in the groups at T3 are
shown in Table 2. The mean LII score was 1.71+1.07
in Group 1 and 1.60£1.45 in Group 2. There was no
difference between the groups in terms of the amount
of crowding due to relapse after orthodontic treat-
ment (P=0.488).

Table 2. Mandibular Little’s Irregularity Index two years after
orthodontic treatment (T3).

Group 1: Impacted/Erupted Man- 1.71 (1.07)
dibular Third Molars

0.488
Group 2: Absent/Extracted Man- 1.60 (1.45)

dibular Third Molars
#Results of the independent-t test.

The Ganss ratios of impacted mandibular 3rd mo-
lars at T1-T3 in Group 1 are shown in Table 3. There
was a statistically significant increase in Ganss ratios
in both the right and left mandibular 3rd molars over
time (P<0.05). However, Pearson correlation analysis
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revealed no association between Ganss ratio and
mandibular LII (Table 4).

Table 3. Ganss ratios of the mandibular third molars in pa-
tients in Group 1 with impacted third molars.

- T1 T2 T3 -

Left Mandibular Third Mo-| 0.65 0.82 0.82
lars (0.22) (0.29) | (0.23)

0.004

Right Mandibular Third| 0.66 0.76 0.81 0.009
Molars (0.25) (0.25) | (0.27)

# Results of repeated-measures ANOVA test (Wilks’ lambda). T1:
Before orthodontic treatment, T2: At the end of orthodontic treat-
ment, T3: Two years after orthodontic treatment

Table 4. Pearson correlations between mandibular third mo-
lars Ganss ratios and mandibular Little’s Irregularity Index in pa-
tients with impacted mandibular third molars two years after or-
thodontic treatment (T3).

Mandibular Little’s| © -0.091 -0.028

Irregularity Index | p 688 .900

In the evaluation of method error between the first
and second measurements of LIl and GR, we obtained
ICCs between 0.954 and 0.983, indicating that these
measurements can be repeated with high reliability.

DISCUSSION

The lack of a definitive consensus in the literature
on the effect of the 3rd molars on mandibular incisor
crowding formed the basis of our study. While some
recent meta-analyses reported that the 3rd molars do
not exert a force that affects incisor crowding,3-8 other
studies have indicated that impacted molars may af-
fect incisor crowding in proportion to the level of im-
paction.!121 However, some researchers argue that
prophylactic 3rd molar extraction is advisable to pre-
vent lower incisor crowding.2223 Of course, 3rd molar
teeth are not the only cause of the incisor crowding
that occurs in the long term or with relapse after or-
thodontic treatment.” Factors associated with incisor
crowding include compression forces in the posterior
of the dental arch due to physiological mesialization’;
the crowns of the anterior teeth being more mesially
inclined than their roots, which changes the interca-
nine distance and dental arch lengths with orthodon-
tic treatment after the eruption of the second molar
teeth2425; the mesial force vector occurring during
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contraction of the perioral muscles26 , mouth breath-
ing, and late mandibular growth.2? Considering the
presence of 3rd molars is one of the only factors in
this complex process that is controllable and there are
conflicting reports regarding their role in late incisor
crowding in the literature, this study sought to evalu-
ate the impact of wisdom teeth on mandibular incisor
crowding.

In our study groups, the mean age at the beginning
of treatment (T1) for patients in Group 1 was 13.63
years, while that of the patients in Group 2 was 20.56
years. Although the initial age of the patients with im-
pacted 3rd molars seems relatively young, we did not
consider this a problem in terms of evaluating the
possible effects of 3rd molar eruption, as T3 records
were obtained at least 2 years after T2. Furthermore,
the measurements used in this study (ratio of the
retromolar distance to the mesiodistal width of the
3rd molar) do not require root formation, so the in-
clusion of adolescent subjects should not interfere
with the results. Similar studies evaluating the effects
of 3rd molar teeth on anterior crowding have also in-
cluded adolescents.*22:28

The individuals in this study were divided into two
main groups according to the presence or absence of
3rd molars. Group 1 included patients with erupted
or impacted 3rd molars and Group 2 included those
with extracted or absent 3rd molars. Although we in-
tended to further divide each of these groups into two
subgroups and analyze the data in a total of 4 groups,
the study was carried out with only the two main
groups because there were not homogeneous and suf-
ficient numbers of patients in the subgroups. When
similar studies in the literature are examined, Andre-
asen et al.2% formed two groups according to the pres-
ence or absence of 3rd molars, as in our study,
whereas Ades et al.1¢ divided the individuals into four
groups (3rd molar impacted, erupted, extracted, or
agenesis). In another study3?, individuals were
grouped according to whether the 3rd molar erupted
to the occlusal plane, was impacted, or was absent
due to agenesis. As can be seen, different classifica-
tions have been made in the literature. It can be said
that in clinical practice, 3rd molars are evaluated as
present or absent in orthodontic treatment, and ex-
traction indication is considered for erupted or im-
pacted teeth .10 However, we believe it would be ben-
eficial to conduct further studies with larger samples

and a sufficient number of participants in the sub-
groups (those with impacted, erupted, agenesis, and
extracted 3rd molars).

Several methods are used to evaluate tooth-arch
size discrepancies. The tooth size-arch length dis-
crepancy method developed by Lindauer et al.3! as-
sesses dental arch lengths between the distal surfaces
of the second premolars. In the method developed by
Lundstroms3?, length deviations between 36 and 46
are analyzed in six segments. Because these methods
are not specific to the incisors and include complex el-
ements, for this study we preferred to use LII, which
is easy to apply and is the most common method used
in the measurement of anterior incisor crowd-
ing182033_ In addition, the Ganss ratio is frequently
used to make decisions regarding prophylactic 3rd
molar extraction.3* In this study, we calculated Ganss
ratios in patients with impacted 3rd molars from pan-
oramic radiographs, although some researchers re-
ported that it would be more useful to evaluate the
3rd molars on lateral cephalograms.3s

The groups in our study showed no difference in
LIl associated with relapse after orthodontic treat-
ment. In other words, lower incisor crowding after
the retention period was similar in Groups 1 and 2.
This suggests that mandibular incisor relapse occurs
independently of the presence or absence of 3rd mo-
lars. As mentioned before, although there is no defin-
itive evidence in the literature, some authors state
that the increase in incisor crowding after orthodon-
tic treatment is a physiological phenomenon ob-
served with age and is associated with lifelong mesi-
alization of the teeth and a decrease in arch
length.13.1516 In Group 2, the Ganss ratios of both the
right and left mandibular 3rd. molars were increased
significantly at the end of and 2 years after orthodon-
tic treatment compared to before treatment. This
change is thought to be related to the increase in
retromolar distance. Although the Ganss ratio is de-
fined as a criterion that can be used for prophylactic
3rd molar extraction?, some authors have stated that
this ratio does not have a major impact on extraction
decision-making because it is based on a limited sam-
ple size35. Another study reported that impacted man-
dibular 3rd molars were associated with decreased
faciocranial height and increased cranial width.8.36
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This study has certain limitations. As mentioned
earlier, if there had been a sufficient number of sam-
ples in the subgroups formed in Groups 1 and 2, we
planned to conduct analyses in two main and four
subgroups in total. However, as a sufficient number of
samples could not be achieved, the study was con-
ducted with only the two main groups. Although there
was no difference in mandibular anterior crowding
based on the presence or absence of 3rd molars and
this somewhat eliminates the need to form subgroups,
we still recommend further studies including larger
groups of participants of similar age. Moreover, the
patients in this study had only a retention protocol
with clear aligners, without the use of a lingual re-
tainer after orthodontic treatment. It should be kept
in mind that the duration of clear aligner use by pa-
tients is also a factor influencing the relapse of man-
dibular anterior crowding. In this study, the angle be-
tween the lower incisors and the mandibular plane
was not evaluated at the finishing stage. Evaluating
this aspectin future studies may provide safer results.

CONCLUSION

The findings of this study suggest that 3rd molars
are not a factor that increases mandibular incisor
crowding, and prophylactic 3rd molar extraction does
not seem necessary to prevent the relapse of mandib-
ular incisor crowding in patients undergoing ortho-
dontic treatment. There is no significant correlation
between the impaction rate of mandibular 3rd molars
and mandibular lower incisor crowding. These re-
sults are relevant for patients with similar character-
istics to the groups examined in this study.
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drhamittunc@gmail.com drabdurrahman07 @hotmail.com

0z

Amag: Temporomandibular disfonksiyon (TMD), temporomandibular eklem (TME) basta olmak iizere ¢igneme kaslari ve ¢evre dokular:
etkileyen bir bozukluktur. Bu nedenle TMD hasta konforunu olumsuz yonde etkilemektedir. Bu ¢alismanin amac1 TMD prevalansini ve
parafonksiyonel aliskanliklar ile olan iligkisini belirlemektir.

Gereg ve Yontemler: Calismaya Burdur Mehmet AKkif Ersoy Universitesi Dis Hekimligi Fakiiltesi'nde 6grenim géren 71’i kadin, 58’1 erkek
dgrenci olmak iizere toplam 129 kisi dahil edilmistir. Katiimcilara sosyodemografik sorular, Fonseka Anamnestik indeksi (FAI), parafonk-
siyonel aliskanliklar ve bruksizmi igeren anket uygulanmistir.

Bulgular: Calismaya dahil edilen katilimcilarin %74,42’ sinin TMD’ye, %70,5’inin en az bir parafonksiyonel aliskanliga, %40,3’tiniin ise
bruksizme sahip oldugu tespit edilmistir. TMD, parafonksiyonel aliskanlar ve bruksizm prevalansinin kadinlarda erkeklere oranla istatis-
tiksel olarak anlamli derecede yiiksek oldugu tespit edilmistir (p<0,05).

Sonug: TMD prevalans ve siddetinin FAI kullanilarak belirlenmesi, diisiik maliyet ve kolay uygulanabilirlik gibi avantajlara sahiptir. Ozel-
likle geng erigkinlerde TMD prevalansinin tespit edilmesi, TME problemlerinin ilerlemeden teshis edilmesi, olas1 komplikasyonlarin 6n-
lenmesi ve tedavi prognozu acisindan biiyiik 6neme sahiptir.

Anahtar Kelimeler: Temporomandibular disfonksiyon, Fonseka Anamnestik indeksi, Parafonksiyonel Aliskanliklar, Bruksizm

Gelis: 21.07.2023 Kabul: 05.09.2023 Yaymn: 31.12.2023

ABSTRACT

Aim: Temporomandibular dysfunction (TMD) is a disorder that affecting especially temporomandibular joint (TM]), masticatory muscles
and surrounding tissues. Because of that TMD affect on patient comfort negatively. The aim of this study determine to prevalence of TMD
and its relationship between parafunctional habits.

Material and Methods: A total of 129 people, 71 female and 58 male students, studying at Burdur Mehmet Akif Ersoy University Faculty
of Dentistry were included in the study. A questionnaire including sociodemographic questions, Fonseca Anamnestic Index (FAI), para-
functional habits and bruxism was applied to the participants.

Results: It was determined that 74.42% of the participants included in the study had TMD, 70.5% had at least one parafunctional habit,
and 40.3% had bruxism. The prevalence of TMD, parafunctional habits and bruxism was found to be statistically significantly higher in
female than in male (p<0.05).

Conclusion: Determining the prevalence and severity of TMD using FAI has advantages such as low cost and easy applicability. Deter-
mining the prevalence of TMD, especially in young adults, is of great importance in terms of diagnosing TM] problems before its progress,
preventing possible complications and prognosis of treatment.
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GIRIS

Temporomandibular disfonksiyonlar (TMD); tem-
poromandibular eklemi (TME), cigneme kaslarini ve
cevre dokular etkileyen bir grup bozuklugu kapsa-
maktadir.! TMD' nin agri, ag1z agmada kisithlik, agma
yolunda deviasyon veya defleksiyon ve eklem sesleri
gibi klinik belirtileri hastalarin yasam kalitesini olum-
suz etkilemektedir.2 Yap ve ark.,3 dogu Asyali hasta-
larda pandeminin TMD alt tipleri lizerine etkisini in-
celedikleri calismalarinda TMD prevalansini yaklasik
%43,2 olarak bildirmislerdir. Literatiirde, TMD pre-
valansinin yiiksek olarak 15 ila 40 yaslar1 arasinda go-
rildiigii ve TMD’den agirlikhi olarak kadinlarin etki-
lendigi bildirilmistir.2-4

TMD'nin etiyolojisi karmasiktir ve tam olarak an-
lasilamamistir. Fakat bu multifaktoriyel etiyolojide
genetik, hormonal faktorler, stres duyarlilig: ve cinsi-
yet etkin rol oynamaktadir.> TMD etiyolojisini ¢ok
faktorli bir cerceve icinde ele alan biyopsikososyal
hastalik modelinin giderek daha fazla taninmasiyla
birlikte, bircok calismada TMD'nin psikososyal y6n-
leri de arastirllmistir.>¢ Buna ek olarak, agr1 da dahil
olmak iizere TMD'nin bazi semptomlarinin psikolojik
bozukluklara neden olabilecegi diisiiniilmektedir.2
Geng erigkinlerde tanimlanan TMD ve bu durum ile
iligkili agri, orofasiyal agrinin dental olmayan ana ne-
deni olarak bildirilmistir.”# Bununla birlikte, TMD bu-
lunan geng eriskinlerin biiyiik bir ¢cogunlugu bu du-
rum ile ilgili olarak hekime basvurmamaktadir. Bu
durum TMD'nin teshisi ve iliskili agr1 tedavisinin
oniinde biiyiik bir engeldir.” Fonseca Anamnestik In-
deksi (FAI), popiilasyon calismalarinda TMD'yi teshis
etmek ve TMD semptomlarinin varligi ile siddetini be-
lirlemek icin giivenilir bir arag¢ olarak kabul edilmek-
tedir.1o FAI, arastirmacidan etkilenmeden o6zellikle
epidemiyolojik arastirmalar i¢in diisiik maliyetli veri
toplanmasini saglar.1! Ayrica, insanlarin farkinda ol-
madigi TMD semptomlarinin belirlenmesi ve daha
fazla ilerlemesini 6nlemek icin kullanilabilir.12 FAI,
cene fonksiyon kisithligi, agri sikligl, psikolojik sikinti
ve TMD'lerle ilgili parafonksiyonel davranislarin de-
gerlendirilmesine imkan saglayan 10 sorudan mey-
dana gelen ¢ok boyutlu bir indekstir.13

Bu kapsamda yapilan ¢alismamizda geng eriskin-
lerde biiyiik 6neme sahip olan TMD’nin dis hekimligi
fakiiltesi 6grencilerinde FAI kullanilarak teshis edil-
mesi, prevalansinin ve siddetinin belirlenmesi amag-
lanmistir.

GEREC VE YONTEMLER

Bu Kkesitsel calisma Burdur Mehmet AkKif Ersoy
Universitesi Girisimsel Olmayan Klinik Aragtirmalar
Etik Kurulu tarafindan onaylandi (GO 2023/281) ve
tlim katilimcilardan bilgilendirilmis onam alindi. Tiim
yontemler, Helsinki Bildirgesi'nin ilgili yonergelerine
ve diizenlemelerine uygun olarak gerceklestirildi. Ca-
lisma Burdur Mehmet AKkif Ersoy Universitesi Dis He-
kimligi Fakiiltesi 6grencileri arasinda gerceklestiril-
mistir. Toplam 137 68renciden ¢alismaya katilmayi
onaylamayan 8 6grenci calismaya dahil edilmemistir.
Mevcut calismanin 6rneklem biiytikligi G-Power
(versiyon 3.1.9.7; Heinrich-Heine-Universitit Diissel-
dorf, Diisseldorf, Almanya) kullanilarak belirlendi. Dis
hekimligi fakiiltesi 6grencilerinde TMD prevalansinin
FAI kullanilarak belirlenmesi icin etki biiyiikliigii 0,83
olacak sekilde anlamlhlik diizeyi 0,05 ve %95 giic ola-
rak belirlenmistir. Orneklem biiyiikligii 120 olarak
hesaplanmistir. Calismaya 71’i kadin, 58’i erkek ol-
mak iizere toplamda 129 6grenci dahil edildi. Katihm-
cilara Google Forms (Google LLC, Mountain View, Ca-
lifornia, ABD) araciligiyla hazirlanan anketler uygu-
landu.

Anket iki boliimden olusmaktadir; birinci boliimde
yas, cinsiyet, aylik gelir, egitim diizeyi, bruksizm ve
parafonksiyonel aliskanliklar (¢eneyi 6ne ¢ekme/
tutma, cep telefonunu kulak-omuz arasina sikistirma,
dil 1sirma, yanak veya dudak; giin icinde ¢cok konusma;
sakiz cigneme; yabanci bir nesneyi 1sirma; tirnak
yeme), ikinci béliimde ise FAI kullanilarak TMD
semptomlarinin varligi ve siddeti tizerinde durulmus-
tur.

FAI, TMD'lerin neden oldugu semptomlarin varh-
gim ve siddetini degerlendirir. Olgegin 2020 yilinda
yapilan Tiirkce uyarlama ve giivenirlik calismasi “evet”
(10 puan), “bazen” (5 puan) veya “hayir” (0 puan)
seklinde cevaplanabilecek 10 sorudan olusmaktadir.
Toplam puana gore; 0-15 puan aras1 TMD yok, 20-40
puan arasi hafif TMD, 45-65 puan arasi orta TMD ve
70-100 puan arasi siddetli TMD seklinde yorumlan-
maktadir.14 Sorular Tablo 1'de gosterilmistir.

Elde edilen verilerin istatistiksel analizi istatistik
paket programi (SPSS 25, IBM, Chicago, IL, USA) kul-
lanilarak gerceklestirildi. Normal dagilima uygunluk
Shapiro-Wilk ve Kolmogorov-Smirnov testi ile ince-
lendi. Gruplara gore kategorik degiskenlerin karsilas-
tirllmasinda ki-kare testi ve Yates diizeltmesi kulla-
nildi. Analiz sonuglar1 nicel veriler icin orta-
lamaz*standart sapma seklinde, kategorik veriler ise
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frekans (yiizde) olarak sunuldu. Onem diizeyi p<0,05
olarak belirlendi.

Tablo 1: Fonseca Anamnestik indeks Tiirkce Versiyonu

Agzin1z1 genisce agmakta zorlaniyor musunuz?

Cenenizi saga ve sola hareket ettirmekte zorluk yasiyor musunuz?
Cigneme esnasinda yorgunluk veya kas agrisi hissediyor musunuz?
Sik sik bas agriniz oluyor mu?

Boyun bélgenizde agr1 ya da gerginlik var m1?

Kulak veya ¢ene ekleminizde agriniz var mi?

Cigneme veya agzinizi agma esnasinda ¢ene ekleminden herhangi
bir ses geliyor mu?

Dislerinizi sikmak veya gicirdatmak gibi aliskanliklariniz var mi?
Dislerinizin diizgiin kapanmadigini hissediyor musunuz?

10. Kendinizi gergin (sinirli) birisi olarak tanimlar misiniz?

BULGULAR

N[ [R[WN[=

IS

o

Anketi dolduran yiiz yirmi dokuz 6grenci calis-
maya dahil edildi. Calismaya dahil olan katilimcilarin
yas ortalamasi 19,86 * 1,18 olup, %52,5'i (n=71) ka-
din, %47,5'i (n=58) erkektir. Katilimcilarin
%34,1'inin (n=44) anne egitim diizeyi liniversite iken

%43,4"liniin (n=56) baba egitim diizeyi Universite
olarak elde edilmistir. En az bir parafonksiyonel alis-
kanliga sahip oldugunu belirten katilimcilarin oram
%70,5 (n=91) olarak elde edilmistir. Katilimcilarin
TMD siddetini degerlendirmek icin uygulanan FAI
skoru ortalama 30,27+19,94 olarak elde edilmistir.
TMD olan ve olmayan katilimcilarin sosyodemografik
ozellikleri ve parafonksiyonel aliskanliklarin dagilimi
Tablo 2'de gosterilmistir. TMD olan katilimcilarin an-
lamli derecede yiliksek cogunlugunun dislerinde
ve/veya cenelerinde rahatsizlik hissettiginde dis he-
kimine basvurdugu goriilmiistiir (p<0,05). Bruksizm
ve parafonksiyonel aliskanliklar cinsiyete gore ince-
lendiginde ise en az bir parafonksiyonel aliskanliga ve
bruksizme sahip olan kadin katilimei sayisinin, erkek
katilimci sayisindan istatistiksel olarak anlamli dere-
cede fazla oldugu tespit edilmistir (p<0,05).

Tablo 2: Katilimcilarin tanimlayici 6zellikleri

Cinsiyet

Kadin 71
Erkek 58
Yas 19,86+1,18
Anne egitim diizeyi

Okur-yazar degil 4
Ilkokul 43
Lise 38
Universite 44
Baba egitim diizeyi

Okur-yazar degil 1
{lkokul 30
Lise 42
Universite 56
Kardes varligi

Evet 117
Hayir 12
Diizenli ila¢ kullanimi gerektirecek sistemik bir hastalik varhig

Evet 10
Hayir 119
Dis hekimine basvuru siklig1

Dislerimde, cenemde rahatsizlik hissettigimde 64
Alt1 ayda bir kez 29
Yilda bir kez 36
Aylik ortalama gelirini ihtiya¢larini karsilayacak yeterlilikte gorme

Evet 77
Hayir 52
Diizenli fiziksel aktivite yapma

Evet 56
Hayir 73
Parafonksiyonel aliskanliklar

Cep telefonunu kulakla omuz arasina sikistirma 32
Ceneyi 6ne cekme/tutma 11
Dil yanak dudak 1sirma 54
Giin icinde ¢ok konusma 28
Herhangi bir aligkanligim yok 38
Sakiz cigneme 42
Tirnak yeme 15
Yabanci cisim 1sirma 11
Bruksizm 52
Temporomandibuler Disfonksiyon Siddeti

Temporomandibuler disfonksiyon yok 33
Hafif temporomandibuler disfonksiyon 60
Orta temporomandibuler disfonksiyon 31
Siddetli temporomandibuler disfonksiyon 5

Temporomandibuler Disfonksiyon
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Yok
Var

TMD icin istatistiksel analiz sonuclar1 Tablo 3 ve
Tablo 4'de gosterilmistir. Calismada elde edilen veri-
ler dogrultusunda yapilan istatistiksel analiz sonugla-
rina gore TMD ile cinsiyet arasindaki iliski incelendi-
ginde, kadinlarda TMD prevalansinin erkekler ile

33
96

karsilastirildiginda anlaml derecede yiiksek oldugu
goriulmistiir (p<0,05). Buna ek olarak TMD prevalan-
sinin ve FAI skorunun parafonksiyonel aliskanliklara
sahip katilimcilarda anlamli derecede yiiksek oldugu
tespit edilmistir (p<0,001).

Tablo 3: Temporomandibular Disfonksiyonun Parafonksiyonel Aliskanliklar ve Bruksizm ile iliskisi

Cep telefonunu kulakla omuz arasina sikistirma | 4 (12,5) 16 (50) 9(28,1) 3(94)

Ceneyi 6ne ¢cekme/tutma 0(0) 3(27,3) 6 (54,5) 2(18,2)

Dil yanak dudak 1sirma 10 (18,5) | 27 (50) 13 (24,1) 4(7,4)

Giin 1§1n<.ie .<;ok konusrfla 4(14,3) | 11(39,3) | 10(35,7) 3(10,7) 56965  <0,001*
Herhangi bir aligkanligim yok 28 (73,6) | 10(26,4) 0(0) 0(0)

Sakiz ¢igneme 6(14,3) @ 20 (47,6) 13 (31) 3(7,1)

Tirnak yeme 3(20) 6 (40) 5(33,3) 1(6,7)

Yabancl cisim 1sirma 1(91) 4(36,4) 6 (54,5) 0(0)

Bruksizm 5(0) 8 (11,11) |12 (27,77) 27 (61,12) | 17,078 | <0,001*

* Pearson’s ki kare testi p< 0,05, frekans (yiizde) TMD: Temporomandibular disfonksiyon

Tablo 4: Cinsiyete gore géore Temporomandibuler Disfonksiyon durumlarinin karsilastirimasi

TMD Siddeti

TMD yok (FAI skor 0-15) 10(14,08)
Hafif TMD (FAI skor 20-40) 36(50,70)
Orta TMD (FAI skor 45-65) 22(30,99)
Siddetli TMD (FAI skor 70-100) 3(4,23)
TMD

Yok 10(14,08)
Var 61(85,92)

23(39,66) | 33(25,58)

24(4138) | 60(4651) | oo o0
9(15,52) | 31(24,03) ' ’
2(3,45) 5(3,88)

23(39,66) | 332558) | 4 cr (00
35(60,34) | 96(74,42)

* Pearson’s ki kare testi p<005, **Yates dilizeltmesi, frekans (ylizde) p<0,05

TMD: Temporomandibular disfonksiyon
FAI: Fonseca Anamnestik indeksi

TARTISMA

Bu calisma dis hekimligi fakultesi 6grencilerinde
TMD semptomlarinin varligini, siddetini ve TMD ile
sosyodemografik faktorler, parafonksiyonel aliskan-
liklar ve bruksizm arasindaki iliskiyi arastirmistir.
Arastirmamizda katilimcilarin TMD siddetini ve pre-
valansini tespit etmek amaciyla FAI kullanilmistir.
Kullanilan bu indeks yiiksek maliyetlerin ortaya ¢ik-
masin engelleyerek daha kisa zamanda TMD sidde-
tini ve prevalansini tespit etmeye olanak saglamakta-
dir.1* Tecco ve ark.!>, TMD prevalansi ve siddetinin
degerlendirilmesi icin TME ve ¢evre dokularin mua-
yene edilmesini tavsiye ederken, Pedroni ve ark.,1¢ ise
oncelikle zaman ve maliyetten tasarruf amaciyla in-
deksler ile degerlendirme yapilmasini 6nermektedir-
ler. Buna ek olarak FAI'nin TMD teshisinde cagdas
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tani standardi olarak goriilen DC/TMD ile yiiksek de-
recede teshis benzerligi oldugu literatiirde yer almak-
tadir.?

Calismamizin sonuclari, FAI anketine gore katihm-
cilarin %25,58’inin herhangi bir TMD belirtisi goster-
medigini, %74,42'sinin ise hafiften siddetliye degisen
derecelerde TMD'ye sahip oldugunu ortaya koymus-
tur. Herhangi bir siddette TMD’ye sahip katilimcilar-
dan; %62,5’inde hafif, %32,29’unda orta, %5,21’inde
ise siddetli TMD oldugu tespit edilmistir. Cinsiyetlere
gore TMD prevalansi incelendiginde ise hafiften sid-
detliye degisen derecede TMD gozlenen kadin kati-
limcilarin sayisinin, erkek katilimcilara oranla istatis-
tiksel olarak anlaml derecede yiiksek oldugu tespit
edilmistir. Kadin katihmcilardaki yiiksek TMD preva-
lansinin yapilan calismalarda genetik ve fizyolojik
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farkliliklar, mental stres ile iliskili olabilecegi 6ne sti-
rilmiistir.1618 Calismamizda elde edilen bulgulara
gore TMD semptomlarinin prevalansi, Turkiye’'de dis
hekimligi 6grencilerinin katilimiyla yapilan diger ¢a-
lismalarin sonuglari ile paralel sonuglar gostermis-
tir.1920 Brezilya’da FAI anketinin kullanildig1 dis he-
kimligi 6grencilerinin katilimiyla gerceklestirilen bir
calismada katiimcilarin %53,21’inde TMD goriildigi
ve bu oranin da %63,11’ini kadin katiimcilarin olus-
turdugu bildirilmistir.2! Conti ve ark.?2 adolesan ve
genc eriskinler iizerinde yaptiklari arastirmalarinda
TMD prevalansinin %61 ve TMD goriilme oraninin ise
kadin katilimcilarda daha yiiksek oldugunu bildirmis-
lerdir. Pedroni ve ark.6 {iniversite 6grencilerinde
TMD belirti ve semptomlarinin sikligini arastirdiklari
anket ve klinik muayene iceren calismalarinda degi-
sen siddetlerde TMD’ye sahip katilimcilarin oranini
%068 olarak bildirirken bu oranin %84’iintin kadin ol-
dugunu rapor etmislerdir. Calismamizda TMD gozle-
nen katilimci oraninin yiiksek olmasi diger calisma-
larla uyumlu olmasina ragmen c¢alismalar sonucunda
elde edilen oranlardaki farkliliklarin sebebi, 1rk, kati-
limc1 sayisindaki ve cinsiyet dagilimindaki farklilik-
lara baglanabilir. Buna ek olarak farkl irk ve toplum-
lardaki TME kassal ve kemiksel komponentlerinin ya-
pisindaki degisiklikler, yasam tarzlarindaki ve sosyo-
ekonomik seviyelerdeki farkliliklar TMD prevalan-
sinda toplumsal farkliliklar olusmasinda bir neden
olarak 6ne striilebilir.

Fernandes ve ark.23 ad6lesanlarda yaptiklari ¢alis-
malarinda, TMD gibi TME ile ilgili bozukluklarin gece
veya giindiiz bruksizmi ve parafonksiyonel aliskanlhk-
lar ile iligkili olabilecegi rapor edilmistir. Calisma-
mizda da bruksizm veya bir ya da daha fazla para-
fonksiyonel aliskanliga sahip katilimcilarda istatistik-
sel olarak anlaml derecede yiiksek oranda TMD tes-
pit edilmistir. Elde ettigimiz bu sonuglar konu ile ilgili
yapilan diger c¢alismalar ile benzerlik gostermekte-
dir.2425 Literatiirde bruksizmin gece veya giin i¢inde
meydana gelmesi ve parafonksiyonel aliskanlik goz-
lenmesi mental stres ile iliskilendirilmistir.2é Calisma-
mizda da TMD prevalansinin ve FAI skorunun para-
fonksiyonel aliskanliklara sahip katilimcilarda an-
lamli derecede yiiksek oldugu tespit edilmistir
(p<0,001). Bruksizm veya diisiik siddette ve siirekli
meydana gelen cigneme bozukluklar gibi cesitli para-
fonksiyonel aliskanliklarin maksilofasiyal bolgedeki

kaslar1 aktive ederek bas-boyun bolgesinde agriya ve
yorgunluga neden oldugu bildirilmistir.2”

Literatilirde, kadinlarda erkeklere oranla TMD gibi
TME problemlerinin daha yliksek oranlarda tespit
edilmesinin nedeni olarak daha yiliksek miktarda ost-
rojen salgilanmasi gosterilmektedir.28 TMD siklig
lizerine yapilan bir arastirmada, 20 ile 40 yas arasi1 ka-
din hastalarda TMD sikliginin arttigi, ergenlik done-
minden 6nce ve menopoz sonrasinda ise TMD go-
rilme sikliginin azaldig1 rapor edilmistir. Bu bag-
lamda arastirmacilar, ergenlik 6ncesi ve menopoz
sonrasinda TMD sikliginin azalmasini, bu dénemler-
deki diisiik 6strojen seviyesinden kaynaklanabilece-
gini bildirmislerdir.2? Ayrica, 6strojen eklem diskin-
deki dejeneratif prosesi hizlandirabilir ve bu durum
sekil degisikligine neden olabilir. TME yapilarinin
seklinde meydana gelen bu degisikliginde TMD gelisi-
minde bir rol oynadigi diisiiniilmektedir ve 6strojenin
bu etkisinin kadinlar1 TMD'ye yatkin hale getirebile-
cegi One siiriilmektedir.30 Buna ek olarak da 6strojen
ile nérotransmitter olan nitrik oksit arasindaki etkile-
sim, miyofasiyal agrinin tetiklenmesinde bir yolak
olabilmektedir. Dejeneratif degisikliklerin bir sonucu
olarak da TME sivisindaki NO konsantrasyonunun
artmasinin agrinin baslangiciyla iliskili oldugu diisii-
niilmektedir.3!

TMD prevalansinin ve siddetinin tespit edilmesi
amaciyla gelistirilen indekslerin kullanimi ile ¢ok ge-
nis ve detayli sonuglar elde edilmesi giictiir. Ancak
yaptigimiz ¢alismamizda oldugu gibi indeks kullanila-
rak yapilan arastirmalardan elde edilen sonuglar ile
daha ileri arastirmalarin planlanmasi zaman ve mali-
yet acisindan da biiylik avantajlar saglamaktadir. Elde
edilen sonuglara paralel olacak sekilde TMD gozlenen
katilimcilarda daha ileri klinik ve radyolojik muayene
yontemleri kullanilarak TMD’ nin belirlenmesi ve te-
daviye ihtiyacin tespit edilmesi biiyiik 6nem tasimak-
tadir. Mevcut c¢alismanin limitasyonlarindan en
onemlisi katilimcilarin bir dis hekimligi faktltesinden
secilmesi ve her iki cinsiyetten esit sayida katilimci
bulunmamasi dolayisiyla genel popiilasyonu tam ola-
rak yansitmamasidir. Buna ek olarak FAI skorlari ile
klinik ve radyografik bulgulari da igeren ileri ¢calisma-
larin planlanmasi gerekmektedir.

SONUC

Calismanin limitasyonlar icinde elde edilen so-
nuclar TMD prevalansinin dis hekimligi fakiiltesi
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Ogrencilerinde yiiksek oranlarda oldugunu goster-
mektedir. Kadin katilimcilarda TMD prevalansi er-
keklere oranla daha yiiksek seviyelerdedir. Buna ek
olarak parafonksiyonel aliskanliklar ile FAI skorlari
arasinda pozitif yonde bir iliski bulunmaktadir. Calis-
mamizin sonuclarina bakildiginda FAI i{izerinden
TMD gozlenen bireylerin daha ileri muayene ve rad-
yolojik yontemler kullanilarak muayene edilmesi ve
uygun tedavi planlarinin yapilmasi gerekmektedir.
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Amag: Bu arastirmanin amaci Mart 2019 - Mayis 2021 tarihleri arasinda agiz ve dis sagligi hizmetine ihtiya¢ duyan yetiskin bireyler tize-
rinde COVID-19 pandemi siirecinin etkisini degerlendirmektir. Ayrica bireylerin agiz ve dis problemlerinin tedavisi icin 6demeye razi ol-
duklar tcretin tespit edilmesi amaglanmigtir.

Gereg ve Yontem: Arastirmada COVID-19 pandemisinin ag1z ve dis sagligi problemi yasayan hastalar tizerindeki etkisini belirlemek ama-
ciyla soru formu olusturulmustur. Arastirmanin evrenini Mart 2019 - Mayis 2021 tarihleri arasinda Konya’da agiz ve dis saglig1 hizmetine
ihtiya¢c duyan yetiskinler olusturmaktadir. Arastirmada kartopu drnekleme yontemi ile 283 kisiye ulagilmistir.

Bulgular: Katilimcilarin %42,8'i dis agrisi, %26,9’u dis etinde sislik nedeni ile agiz ve dis saglig1 hizmetine ihtiya¢ duymustur. Katilimcila-
rin %20’5’i problemini 3 aydan daha fazla bir siire yasamistir. Yasadiklar agiz ve dis problemi sonucunda katilimcilarin %49,8’i herhangi
bir dis hekimligi hizmeti alamadiklarini, %26,9’unun 6zel dis hekimligi kliniginde tedavi aldigin1 belirtmistir. Agiz ve dis saglig1 hizmeti
alamayanlarin %49,1’i COVID-19’dan korktugu i¢in tedavisini ertelemis, %43,1’i ise kamu kurumlarindan randevu alamadigl i¢in tedavi
hizmeti gérememistir. Katilimcilara yasamis olduklar1 agiz ve dis problemini gidermek i¢in ne kadar iicret ddemeye razi olduklari sorul-
dugunda ise cogunlugun 500 TL altinda bir 6demeye razi oldugu tespit edilmistir.

Sonug: Dis hekimligi hizmetlerine erisim zorluklar: ve hastalarin COVID-19 korkusu agiz ve dis saglig1 tedavilerinin alinamamasi veya
bilingli olarak ertelenmesine neden olmustur. Benzer pandemi dénemlerinde agiz ve dis saglig1 hizmetlerinin kisitlanmamasi i¢in proaktif
stratejiler gelistirilmelidir. Acil ag1z ve dis saglig1 hizmetleri yayginlastiriimalidir.

Anahtar Kelimeler: COVID-19 pandemisi, Dis klinikleri, Dental ekonomi, Dental saghk, Odeme istekliligi
Gelis: 21.07.2023 Kabul: 05.09.2023 Yayin: 31.12.2023

ABSTRACT

Aim: The aim of this research is to evaluate the effect of the COVID-19 pandemic process on adult individuals who need oral and dental
health services between March 2019 and May 2021. In addition, it is aimed to determine the price that individuals are willing to pay for
the treatment of oral and dental problems.

Material and Method: In the research, a questionnaire was created to determine the effect of the COVID-19 pandemic on patients with
oral and dental health problems. The population of the research consists of adults who need oral and dental health services in Konya
between March 2019 and May 2021. In the study, 283 people were reached by snowball sampling method.

Results: 26.9% of participants had swollen gums, and 42.8% had toothaches. 20.5% of the participants experienced the problem for more
than 3 months. Due to their oral and dental issues, 49.8% of the participants they were unable to acquire any dentistry services, 26.9% of
them sought treatment at a private dental office. 49.1% of individuals who were unable to access oral and dental health services delayed
their treatment due to COVID-19 fear, and 43.1% were unable to receive care because they were unable to schedule an appointment with
public institutions. Most of the participants were willing to pay less than 500 TL to get their oral and dental issues fixed.

Conclusion: Due to access challenges for dentist and people's fear of the COVID-19 virus, treatments for oral and dental health have either
not been received or have been purposely delayed. To avoid restrictions on oral and dental health care during similar pandemic periods,
proactive strategies should be devised. Services for immediate oral and dental health should be increased.

Keywords: COVID-19 pandemics, Dental clinics, Dental economics, Dental health, Willings to pay
Received: 21.07.2023 Accepted: 05.09.2023 Published: 31.12.2023

Atif/ Citation: Tekpinar L., Yigit V., COVID-19 Pandemi Siirecinden Yansimalar: Ag1z ve Dis Sagligi Hizmeti Bekleyen Hastalar. NEU Dent J. 2023;5:193-
200.

* Sorumlu Yazar/Corresponding Author

1. Dr. Ogr. Uyesi, Necmettin Erbakan Universitesi, Nezahat Kelesoglu Saglik Bilimleri Fa-

- : 5 w S RATS M et “This article is licensed under a Creative Commons
kiltesi, Saghk Yon?tlml BOlumu'. Kor.l.yal' Tur.kly?' S . oL . Attribution-NonCommercial 4.0 International Li-
2. Prof. Dr., Stileyman Demirel Universitesi, Iktisadi ve Idari Bilimler Fakiiltesi, Saghk Yo- o cense (CC BY-NC 4.0)

netimi Bolim{j, Isparta, Tiirkiye.

(A DENT. Dbis HEKIMLIGi DERGiSI



mailto:ltfyetkpnr@gmail.com
mailto:vahityigit@sdu.edu.tr
https://orcid.org/0000-0003-2267-771X
https://orcid.org/0000-0002-9805-8504
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

NEU

PRESS

Necmettin Erbakan Universitesi Dis Hekimligi Dergisi

Necmettin Erbakan University Dental Journal (NEUDent])

DOI: 10.51122 /neudent;j.2023.78

Cilt:5 Sayi:3 Yil:2023

GIRIS

Ag1iz ve dis saghgl sorunlar1 yasam kalitesini
onemli derecede etkileyebilen, yiiksek yayginlik ve
hastalik yiikiine sahip bir halk saglig1 problemidir.
Giiniimiizde artik ag1z ve dis sagliginin sosyal, ekono-
mik ve psikolojik sonuclarina dair kanitlar ortaya
konmaktadir. Agiz saghg ile ilgili yasam kalitesinin
(OHRQoL-Oral Health Related Quality of Life) tani-
minda da bunun yansimalarini1 gérmekteyiz.

OHRQoL genel saglik ve refahin ayrilmaz bir bile-
senidir ve bu nedenle DSO tarafindan Kiiresel Agiz
Saglig1 Programi genel sagligin 6nemli bir boliimii ola-
rak kabul edilmistir.! Agiz saglig ile ilgili yasam kali-
tesi Gift ve Atchison? tarafindan "Agiz hastaliginin
hem islevsel hem sosyal hem de psikolojik etkilerini
yakalayan, ag1z sagligiyla ilgili 6z bildirim" olarak ta-
nimlanmistir. Giniimizde dis ile ilgili arastirmalar sa-
dece agiz ve dis hastaliklarin iyilestirmek degil, ayni
zamanda agiz saghgini degerlendirmek ve korumak
da istemektedir. Bu nedenle yasam kalitesiyle arasin-
daki iliskiyi kesfetmeye odaklanmistir.3

COVID-19 pandemisi nedeniyle bir¢ok alanda ol-
dugu gibi saglik hizmetlerinde de kesintiler olmustur.
Pandemi nedeniyle agiz ve dis saglhigi hizmeti sunan
kamu kurumlarda acil islemler disindaki hizmetler
askiya alinmistir. Kamu kurumlarinda ¢alisan bir¢ok
dis hekimi filyasyon ekibine dahil edilmistir. Bu ne-
denle dis hekimligi hizmetleri neredeyse durma nok-
tasina gelmis ve ihtiyaci olan hastalar problemlerinin
¢O6zlimiini ertelemek zorunda kalmislardir.

Ozellikle as1 siireci baslamadan 6nceki dénemde
agiz ve dis saghigi hizmet faaliyetleri asgari diizeye in-
dirilmistir. Bu slirecte hastalar agiz ve dis problemle-
rinin ¢6ziimi konusunda ciddi giigliikler yasamislar-
dir. Hastalarin bir kismi COVID-19 virtsii bulas ris-
kinden ¢ekindigi i¢in bir kismi ise dis hekimine ulas-
makta giicliik cektigi icin gerekli hizmeti alamamis-
lardir. Acil miidahale edilmesi gereken agiz ve dis sag-
lig1 problemlerinin ¢6ziimi i¢in hastalar arayislara
girmislerdir.

Kamu saglik kurumlarindan randevu alamayan
hastalar 6zel dis hekimligi hizmetlerini degerlendir-
mislerdir. Hastalarin bir kismi cepten harcama
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yaparak dis hekimligi hizmeti almistir. Bu baglamda
bireylerin saglikl bir dise ulasmak icin ne kadar 6de-
meye razi (WTP- willingness to pay) oldugu 6ne ¢ik-
maktadir.

WTP, faydalar1 parasal terimlerle 6l¢menin bir yo-
ludur. Hastanin aldig1 her birim saglik hizmeti icin
fazladan ne kadar 6demeye istekli oldugunu ortaya ¢i-
karmaktadir. Bu yaklasim, hastanin bir disi tam sagli-
gina kavusturmak icin gereken tedavinin degerini ve
tedavinin etkili olma olasiigim1 belirleyebilecegini
varsaymaktadir.*

Bu arastirmanin amaci Mart 2019 - Mayis 2021 ta-
rihleri arasinda agiz ve dis saglig1 hizmetine ihtiyag
duyan yetiskin bireyler tizerinde COVID-19 pandemi
strecinin etkisini degerlendirmektir. Ayrica bireyle-
rin agiz ve dis problemlerinin tedavisi icin 6demeye
razi olduklari licretin tespit edilmesi amaglanmistir.

GEREC VE YONTEMLER
Arastirmanin Tipi

Nicel bir arastirma olarak tasarlanan bu ¢alismada
kesitsel tarama modeli kullanilmistir. Yerli ve yabanci
literatiir incelenmis, veri toplama metodu belirlen-
mistir. Arastirmacilar tarafindan veri toplama araci
hazirlanmistir. Bu ¢alismada bireylerden bilgiler soru
formu kullanilarak toplanmistir.

Arastirmanin Evren ve Orneklemi

Arastirma evrenini Konya merkezde (Meram, Ka-
ratay, Selcuklu) ikamet eden veya pandemi déne-
minde Konya'da yasamak durumunda kalan ve agiz
ve dis saglig1 problemi yasayan 18 yas ve istii yetiskin
bireyler olusturmaktadir. Mart 2019 - Mayis 2021 ta-
rihleri arasinda Konya’da ikamet eden ve agiz ve dis
saglig1 problemi yasayan bireyler arastirmaya dahil
edilmistir. Orneklem biiyiikliigii Saglik Istatistikleri
Yillig1 2018 yili dis hekimine basvuru sayisi verileri
dikkate alinarak %95 gtliven diizeyinde 384 olarak he-
saplanmistir.>6

Veri Toplama Araglari ve Verilerin Toplanmasi

Arastirmacilar tarafindan hazirlanan veri toplama
aracinda sosyo-demografik sorular, katilimcilarin ya-
samis oldugu agiz ve dis problemini tanimlayici,
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saglik hizmetine erisimi tanimlayici sorular ve WTP
sorular1 bulunmaktadir. Katilimecilarin yasamis ol-
duklar1 ag1z ve dis sagligi probleminin tedavisi icin ne
kadar 6demeye razi olduklari; 200 TL ve 6000 TL ara-
sinda sunulan tekliflere verdikleri ‘evet’ ‘hayir’ yanit-
lar1 ile Ol¢lilmistiir. En diisiik teklifi 6demeyi redde-
den bir katilimcinin, 6demeye istekli olmadig1 kabul
edilmistir. Her katilimci icin WTP, katilimcilarin 6de-
mek isteyecegi maksimum para miktar1 olarak tanim-
lanmistir (yani katilimcinin ‘evet’ yanitini verdigi en
ylksek teklif). Hazirlanan anket formu iizerinden bes
uzman goriisti alinmis ve pilot uygulama yapilmistir.

Veriler arastirmaci tarafindan olasilikli olmayan
ornekleme yontemlerinden kartopu 6rnekleme yon-
temi kullanilarak Temmuz-Kasim 2021 tarihleri ara-
sinda toplanmistir. Anket formu Konya merkez ilge-
lerde (Meram, Karatay, Selcuklu) yasayan ve pandemi
doneminde agiz ve dis saglig1 hizmetine ihtiya¢ duy-
dugunu beyan eden bireylere kartopu o6rnekleme
yontemi ile ulasilarak yiiz-yiize ve online olarak uygu-
lanmistir. Toplamda 283 kisiye ulasilmistir.

Arastirmanin Etik Boyutu

Siileyman Demirel Universitesi Sosyal ve Beseri Bi-
limler Etik Kurulu'ndan 05.07.2021 tarihli ve 109/5
sayili karart ile izin alinmistir. Arastirmaya katilan ki-
silerden sozlii onam alinmistir.

Arastirma Sorulan

Pandemi doneminde Mart 2019 - Mayis 2021 agiz
ve dis saghgi hizmetine ihtiya¢ duyan bireyler iize-
rinde yapilan arastirmanin temel sorulari su sekilde-
dir:

1. Pandemi doneminde yasanan agiz ve dis saghgi
problemleri nelerdir?

2. Pandemi doneminde yasanan agiz ve dis saghgi
problemlerinin siddeti nedir?

3. Pandemi doneminde agiz ve dis saghigi problemi
yasayan hastalarin hizmet alma durumu nedir?

4. Pandemi doneminde agiz ve dis saghgi problemi
yasaylp saglik hizmeti almayan hastalarin saglk
hizmeti almama nedeni nedir?

5. Hastalar pandemi 6ncesi ve sonrasi icin agiz ve dis
saglig1 problemlerinin tedavisinde ne kadarlik bir
licret 6demeye istekliler?

Arastirmanin Smirliliklar:

e Arastirma pandemi doneminde Konya’'da agiz ve
dis saglig1 hizmetine ihtiya¢ duyan ve arastirmaya
katilmay1 kabul eden bireyleri kapsamaktadir.

e Arastirma sonuglar1 daha 6nce mevcut konu ile il-
gili herhangi bir uygulamaya rastlanmadig igin,
arastirmacilarin olusturdugu soru formu verile-
riyle sinirhdir.

Istatistiksel Analiz

Tanimlayici istatistikler, sayi, yiizde, ortalama ve
standart sapma ile hesaplanmistir. iki kategorik veri
arasindaki iliskiyi incelemeyi saglayan ki-kare (x2)
testi kullanilarak ¢apraz tablo analizi yapilmis, p<0,05
anlaml olarak kabul edilmistir. Degiskenlerin iliski
diizeyi hesaplanirken rxr sayida tablolarda Contin-
gency Coefficient, rxc sayida tablolarda Cramer’s V
degeri incelenmistir.”

BULGULAR

Katilimcilarin tanimlayic1 6zellikleri Tablo 1'de
gosterilmektedir. Katilimcilarin yas ortalamasinin
35,37+13,01 gelir ortalamasinin ise 3.044+2.837 ol-
dugu tespit edilmistir. Arastirmaya katilanlarin
%57,2’si kadindir ve %39,6’s1 lisans, %31,42'1 lise
mezunudur. Katihmcilarin %27,9'u SGK kapsaminda
calisan, %21'i 6grenci, %16,6’s1 memur/kamu gorev-
lisidir (Tablo 1).

Tablo 1: Katilimcilarin tanimlayici 6zelliklerine gére dagilimi

Yas

35,37 13,01 18 73
Gelir* 3.044 2.837 15.000
Tamimlayic Ozellikler n %
Cinsiyet
Kadin 162 57,2
Erkek 121 42,8
Egitim Durumu
Okuryazar degilim 2 0,7
ilkokul 42 14,8
Ortaokul 17 6,0
Lise 89 31,4
Lisans 112 39,6
Lisanstistu 21 7,4
Calisma Durumu
SGK kapsaminda ¢alisan 79 27,9
Memur/kamu gorevlisi 47 16,6
issiz 26 9,2
Ogrenci 60 21,2
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Ev hanimi 44 15,5
Diger 27 9,5

* Asgari licret 2019 yilinda 2.020,59 TL, 2021 yilinda 2.825,90
TL

Katilimcilarin yasamis olduklari agiz ve dis proble-
minin 6zellikleri incelendiginde; en fazla dis agrisi
(27,4), sislik ve dis ¢liriimesi (%17,6) probleminin ol-
dugu ve %40,7’sinin ise bu problemine bir haftadan
daha uzun stire maruz kaldig tespit edilmistir. Ayrica
katilimcilara agiz ve dis problemlerinden dolay: ilag
kullanip kullanmadiklar1 soruldugunda %55’inin en
az bir kez ila¢ kullandig1, %15’inin ise giinde en az bir
kez ilag¢ kullandigini ifade etmislerdir. Katilimcilarin
yasadiklar1 agridan/acidan dolay1 gece uykudan uya-
nip uyanmadiklart soruldugunda ise
%32,9'unun hic¢bir zaman uyanmadig tespit edilmis-
tir (Tablo 2).

sadece

Tablo 2: Katilimcilarin yagamis oldugu agiz ve dis problemle-
rinin 6zellikleri

COVID-19 Pandemisi Siirecinde Dis He-
kimligi Hizmeti ihtiyacinin Nedeni*

Dis Agris1 121 27,4
Sislik 76 17,6
Dis Kirilmasi 55 12
Dis Clirtimesi 81 17,6
Dis Kayb1 20 4,3
Protez olan disten kaynakl sorunlar (prote-
zin diismesi, kirllmasi vd.) 17 37
Implant olan disten kaynakli sorunlar 14 3
Ortodonti 20 4,4
Ag1z ya da yiizde sekil bozuklugu 4 0,9
Diger 42 9,1
COVID-19 pandemi siirecinde yasanilan
agiz ve dis probleminin siiresi
1-12 saat 99 34,9
1-3 giin 50 17,7
4-6 glin 19 6,7
1-3 hafta 24 8,5
1-3 ay 33 11,7
3 aydan fazla 58 20,5

*Coklu yanith soru oldugu i¢in toplam N sayis1 6rneklem sayi-
sin1 gegmektedir.

Tablo 3’te katilimcilarin yasadiklari agiz ve dis so-
runuyla ilgili dis hekimligi hizmeti alma durumlarinin
dagilimi goriilmektedir. Katilimcilara COVID-19 pan-
demi siirecinde yasamis oldugunuz agiz ve dis prob-
lemi sonucunda dis hekimligi hizmeti aldimiz m1? diye
soruldugunda %50,8’inin dis hekimligi hizmeti alma-
dig1, kamuda dis hekimligi hizmeti alanlarin ise sa-
dece %16,3 oldugu tespit edilmistir. Dis hekimligi hiz-
meti alamama/almamalarinin nedeni soruldugunda
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ise, %34,2’sinin kamu dis hekimligi hizmeti veren ku-
rumlardan randevu alamadigi, %36,7’sinin COVID-
19’dan korktugu i¢in tedavisini erteledigi ve dis heki-
mine bagvurmadigl, %23,6's1 ise kamu saghk kurum-
larindan randevu alamadig ve 6zel dis hekimligi hiz-
meti almak i¢in de maddi giicliniin yetersiz oldugunu
belirtmistir. Katilimcilara bundan sonraki siirecte dis
hekimine basvurmay1 disiinlip diistinmedikleri so-
ruldugunda %53,0'1 hizmete erisim sagladiginda,
%30,4’1i ise pandemi gecene kadar bir dis hekimine
basvurmay1 diisiinmedigini belirtmistir (Tablo 3).

Tablo 3: Katilimcilarin dis hekimligi hizmeti alma durumla-

rina gore dagilimi

COVID-19 pandemi siirecinde yasanilan
agiz ve dis problemi sonucunda dis he-
kimligi hizmeti alma durumu
Evet, kamuda (ag1z ve dis saglhig1 merkezi,

dis hekimligi fakiiltesi vb.) dis hekimligi hiz- 46 16,3
meti aldim
Evet, 6zel dis heklmlcllflgrlnklmlgmde hizmet al- 76 26,9

Evet, dis hekimligi tedavisine bagladim fakat

yarim kaldi tamamlanma 17 6.0
Hayir, dis hekimligi hizmeti almadim 144 50,8
Dis hekimligi hizmetine ihtiya¢ olmasina
ragmen gitmeme/gidememe nedeni
Kamuda dis hekimligi saglik hizmetlerinden 49 342
randevu alamadim !
Kamudan randevu alamadim ve 6zel klinige 34 236
gitmek icin maddi giiciim yetersizdi !
COVID-19’dan korktugum i¢in tedavimi er- 53 36.7
teledim, dis hekimine bagvurmadim !
ilcede/kéyde/kasabada oturdugum icin
pandemi kisitlamalarindan dolay1 il merke- 2 1,4
zine ulasim saglayamadim
Diger 6 3,8
Bundan Sonraki Siirecte Bir Dis Heki-
mine Basvurma Durumu
Evet, hizmete erisim saglayabildigimde 150 53,0
Evet, kendi asilarim tamamlandig1 zaman 18 6,7
Evet, ailemdeki herkesin asis1 tamamlandig 8 28
zaman i
Hayir, pandemi gecene kadar dis hekimine 86 304
basvurmayi diisiinmiiyorum !
Diger 21 7,1

*Coklu yanitl soru oldugu i¢in toplam N sayis1 6rneklem say1-
sin1 gecmektedir.

Katilimcilara pandemi déneminde (2019 Aralik-
2021 Mayis) yasamis oldugunuz agiz ve dis proble-
mini gidermek icin alacaginiz tedaviye ne kadarlik bir
licret 6demeye razi olurdunuz? diye soruldugunda
282 TL'den 6000 TL'ye kadar olan skalada evet yaniti
%73,1 orani ile baslayip %18,1'de sonlanmistir. Ayni
agz ve dis problemini pandemiden 6nce (2019 Aralik
Oncesi) yasamis olsaydiniz gidermek icin alacaginiz
tedaviye ne kadarlik bir licret 6demeye razi olurdu-
nuz? Seklinde soruldugunda ise 6denecek miktarlara
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verilen onay ve ret oranlarinin fazla degismedigi go-
rilmektedir. Katilmcilara agiz ve dis saghginiza ka-
vusmak icin pandemi déneminde (2019 Aralik - 2021
Haziran) 6demeye razi oldugunuz en yiiksek maliyet
(TL) nedir? diye acik uclu olarak soruldugunda orta-
lama 2839,4 TL, pandemi déneminden once olsaydi
O6demeye razi oldugunuz en yiiksek maliyet ne olurdu
diye soruldugunda ise 3086,1 TL oldugu tespit edil-
mistir (Tablo 4).

Tablo 4: Odemeye razi olma durumunun dagilim

2019 Arahik Oncesi
- Evet  Hayr  Evet
- n % n % n % n %

282 206 @ 73,1 76 26,9 | 206 | 73,1 76 26,9
423 145 @ 51,4 137 | 48,6 | 142 50,4 | 140 @ 49,6
565 126 | 44,7 @ 156 | 55,3 124 | 44,0 @158 | 56,0
847 97 34,4 | 185 65,6 94 33,3 188 | 66,7
988 84 29,8 | 198 | 70,2 86 30,5 196 | 69,5
1130 72 25,5 210 | 75,5 72 25,5 | 210 | 74,5
1412 67 23,8 215 76,2 69 24,5 @ 213 75,5
2000 63 22,3 | 219 | 77,7 65 23,0 | 217 | 77,0
2800 58 20,6 224 79,4 60 21,3 222 78,7
6000 51 18,1 @ 231 | 819 53 18,8 @ 229 | 81,2

TARTISMA

Yetkililer COVID-19 vakalarindaki hizli artistan
dolayi, saglik sisteminin tikanmasini engellemek icin
onlemler almak zorunda kalmistir. Hastanelerin yii-
kiinilin hafifletilmesi icin iilke disindan gelenlerin ka-
rantina kosullarinda tutulmasi ve yurt-hastane uygu-
lamasi ile bulasin hiz1 yavaslatilmis ve hastanelerin
yukii stirdirilebilir seviyede korunmustur.® Bulas
riskinin azaltilmasi i¢in alinan 6nlemlerden bir digeri
de yalnizca acil vakalara hizmet sunulmasi ile agiz ve
dis saglig1 hizmetlerinin durma noktasina kadar kisit-
lanmasidir. Diger yandan kamu dis hekimleri filyas-
yon ekibinde gorevlendirilmistir.

Acil hizmetler disindaki dis bakimi i¢in kliniklerin
kapatilmasi ciddi bir endise yaratmistir ¢linki birgok
hasta dis agris1 ve iltihabinin olusmasini 6nlemek icin
diizenli koruyucu ve tedavi edici hizmetlere ihtiyac
duyacaktir. Simdiye kadar, dis kliniginin kapatilmasi-
nin bu hastalarin agi1z sagligi ve esenligi tizerindeki et-
kisi hakkinda ¢ok az sey bilinmektedir.® Literatiir in-
celendiginde yapilan ¢alismalarin daha ¢ok COVID-
19'un disler tizerindeki klinik etkisinin ve bulas riski-
nin arastirildig gorulmiistiir. Dis tedavilerinin kisit-
lanmasinin etkilerinin, 6zellikle de dis tedavilerine
karsi hastalarin 6deme istekliligini arastiran herhangi
bir arastirmaya rastlanmamistir. Tiirkiye'de de agiz
ve dis saghigr hizmetlerinin kisitlanmasi bireylerin
saglik sorunlarinin giderilememesine neden olmus-
tur. Bu arastirmada bireylerin en ¢ok dis agrisy, sislik
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ve dis ¢liriimesi problemi yasadiklari ortaya ¢ikmistir.
Cogunlugunun probleminin bir haftadan uzun siir-
diigii, 6nemli bir kisminin ise aylarca problem yasa-
dig1 tespit edilmistir. Pandemi déneminde Google
Trendlere bakildiginda Google arama motorunda en
sik aranilan semptomun “dis agris1” olmasi da aras-
tirma sonuclarini destekler niteliktedir.1® Arastirma-
lar, dis minesinde asinma, ¢liriik ve periodontal has-
talik gibi dis sorunlarn ile stres, kaygi, depresyon ve
yalnizlik gibi ruhsal durumlar arasinda gtigli bir iliski
oldugunu gostermektedir.l! Oral hastaligin ilerlemesi
agriya, enfeksiyona ve sepsise neden olabilir ve teda-
visi pahalidir.12 Tedavi edilmeyen dis sorunlarinin
son noktasi dis kayiplaridir. Literatiirde, eksik disle-
rin OHRQoL'u etkiledigini gosteren bircok arastirma
bulunmaktadir.13-16

Arastirma sonuclar1 pandeminin bireysel agiz ve
dis saglig1 lizerinde etkili oldugunu goéstermektedir.
Brian ve Weintraub2 COVID-19 ile agiz saghgi ara-
sinda 6nemli bir iligskinin oldugunu ileri siirmisgtir.
Pfefferbaum ve North1? COVID-19 salgininin bireysel
ve toplum saghg ile duygusal ve sosyal islevsellik
uizerinde endise verici etkileri bulundugunu ortaya
koymustur. Dickson-Swift, Kangutkar, Knevel ve
Down18 pandeminin agiz saglhigini bireysel diizeyde
etkiledigini gdstererek bu etkilerin farkinda olunmasi
gerektigini ve dis hekimligi hizmetlerine erisimin ki-
sitlandig1 donemler i¢cin koruyucu bakimin énemini
vurgulamistir.

Arastirmada katilimcilarin yarisinin yasadiklari
ag1z ve dis sorunu i¢in dis hekimligi hizmeti almadigj,
¢ok az bir kisminin ise kamuda dis hekimligi hizmeti
aldig1 tespit edilmistir. Katihmcilarin dis hekimligi
hizmeti almama/alamama nedenleri incelendiginde
ise cogunun kamu saglik kurumlarindan randevu ala-
madiklar1 ve COVID-19 bulas riskinden korktuklari
icin dis hekimligi hizmeti almadiklari tespit edilmistir.
Katilimcilarin yarisindan fazlasinin dis hekimligi hiz-
metine erisim sagladiginda agiz ve dis saglig1 sorun-
lar1 i¢in bagvuracagi, 6nemli bir kisminin ise pandemi
gecene kadar bir dis hekimine basvuru yapmayacagi
tespit edilmistir. Arastirmanin sonuclar1 toplumun
COVID-19 korkusunun agiz ve dis saglig1 hizmetlerini
ertelemesine neden oldugu ortaya ¢ikmistir. Pandemi
déneminde Konya’da yapilan bir arastirmada endo-
donti klinigine basvuranlarin %88,7’si acil olmasaydi
klinige basvuru yapmayacagini belirtmistir ayrica
COVID-19'un hastalarin anksiyete seviyesi tizerinde




COVID-19 Pandemi Siirecinden Yansimalar: Agiz ve Dis Sagligi Hizmeti Bekleyen Hastalar

etkili oldugu tespit etmis edilmistir.l9 Ote yandan
COVID-19'un dis hekimligi 6grencilerinde korku ve
anksiyeteye neden oldugu ortaya konmustur. 2021

Arastirma sonuglar1 COVID-19 doneminde dis he-
kimligi hizmetlerine erisimin zorlastigim1 acik¢a or-
taya koymaktadir. Ote yandan kamu saghk kurumla-
rindan dis hekimligi hizmeti alinamamasinin yaninda
6zel dis hekimligi hizmetinin de maddi yetersizlikler-
den dolay1 alinamamasi agiz ve dis saglig1 hizmetle-
rindeki esitsizliklerin daha fazla artmasina neden ol-
mustur. Dis hekimine miiracaat sayis1 2018’de 0,65,
2019’da 0,67 iken pandemi donemini iceren 2020 yil-
larinda 0,32’ye kademeli olarak normallesmeyi iceren
2021 yilinda ise 0,41’e diismiistiir.522-2¢ HASUDER
2022 yilinda hazirladigi raporda agiz ve dis saghgi yo-
niinde calisma yapilmasi gerektigini ifade etmistir.25
ABD’de yapilan bir ¢alismaya gore Agustos 2020 iti-
bariyle bir 6nceki yila gére Amerika vatandaslarinin
basvurularnt %20 diisik kalmistir.2é Tirkiye'de ise
%50’den fazla bir diisiis yasanmistir. Diinya capinda
bir¢ok arastirma da pandeminin dis hekimligi hizmet-
lerindeki kisitlamalara, hizmete erisimin zorlasma-
sina ve saglik hizmetlerindeki esitsizliklerin artma-
sina neden oldugunu ortaya koymustur.27-30 Ingil-
tere’de yapilan arastirmada saglhk davranislari, hiz-
mete erisimin azalmasi ve ag1z saghigi ile ilgili hizmet-
lerin durdurulmasi1 COVID-19 salgininin agiz ve dis
saglig1 ve sonuglari lizerinde biiyiik bir etkiye ve esit-
sizliklerin genislemesine sahip olacagini gosterilmis-
tir31 Nijeryada yapilan bir arastirma da COVID-19
pandemisinin toplumun biiyiik bir kesiminin 6zellikle
de koti agiz ve dis sagligina karsi savunmasiz olanla-
rin, dis hekimligi hizmetlerine erisiminde ciddi etkiye
sahip oldugu ve esitsizlikleri daha fazla kotiilestirdi-
gini ortaya koymustur. Ayrica cepten yapilan harca-
malari azaltacak ve tiim vatandaslarin agiz sagligi hiz-
metlerine erisimini kolaylastiracak politikalar kulla-
nilmasi gerektigini vurgulamistir.32 Tiirkiye 6zelinde
diistintildiigiinde de agiz ve dis sagligi hizmetlerinde
cepten harcamalari azaltacak topluma daha esitlikei
bir yaklasimi benimseyen politikalar ortaya konul-
mas1 gerekmektedir. ABD’de ise pandeminin saglik
hizmetlerine onun da 6zelinde agiz ve dis saghg hiz-
metlerine erisimdeki esitsizlik ve adaletsizligin 6zel-
likle dezavantajli gruplar tlizerinde orantisiz bir etki
olusturdugu belirtilmistir.l” Yapilan arastirmalarin
sonuglari, agiz ve dis saghigi hizmetlerinin temel sag-
birinci  basamak

Iik  hizmetlerinin, saghk

hizmetlerinin veya kamu saglik sistemlerinin bir par-
¢ast olmadig1 durumlarda uygun finansal destegin
saglanmasi gerektigini géstermektedir.33

Arastirmada 6deme istekliligi durumu ile diger de-
giskenler arasinda iliski tespit edilememistir. Katilim-
cillara pandemi doneminde (2019 Aralik-2021 Mayis)
yasamis oldugunuz agiz ve dis problemini gidermek
icin 6deme isteklilikleri soruldugunda %73’liniin 282
TL 6demek icin istekli oldugu, yalnizca %18’inin 6000
TL'yi 6deme istegi oldugu ortaya konmustur. 2019-
2021 yillar1 net asgari ticretleri 2.020,90 TL- 2.825,90
TL’idi. Bubaglamda degerlendirilecek olursa katilim-
cilarin %27 gibi 6nemli bir kisminin asgari iicretin
%10’unu bile 6demeye istekli olmadig1 goriilmekte-
dir. Tiirkiye’de daha 6nce yapilmis benzer bir arastir-
maya rastlanmamistir. Yapilan bir sistematik derleme
arastirmasinda daha ytiksek gelirlerin daha yiiksek
WTP degerleri ile iligkili oldugu bulunmustur. Bazi
arastirmalarda kadinlarin, daha geng yas ve daha yiik-
sek egitim seviyesinin daha yiiksek bir WTP ile iligkili
oldugu tespit edilmistir.3* Finlandiyali yetiskinlerin
beklenmedik dis masraflarini karsilama istegi {izerine
yapilan bir arastirmada yiiksek gelir ve erkek degis-
keni ile yliksek WTP’nin iliskili oldugu tespit edilmis-
tir. Ankete katilanlarin ¢ogunun (%93,0) kisa siirede
beklenmedik bir tedavi icin 50 Euro gibi diisiik bir tic-
ret 6deyebildikleri ve neredeyse yarisi (%41,6) en az
300 Euro 6deyebildigi ortaya konmustur.3> 2012 y1-
linda Avrupa’da asgari iicret 721 Euro civarinda idi,
Finlandiya'daki arastirmada katilimcilarin yaklagsik
yarisinin asgari ucretin yarisini 6demeye istekli ol-
duklar gériilmektedir. Japonya’da iilke ¢apinda yapi-
lan bir arastirmada da diizenli dis muayenesi yapti-
ranlarin WTP degeri yaptirmayan guruba gore daha
ylksek bulunmustur.3¢ Birlesik Krallik’ta genel popii-
lasyon iizerinde yapilan bir arastirmada detayh ve ki-
sisellestirismis agiz bakiminin WTP'si ve WTP'yi
hangi faktorlerin etkiledigi arastirilmistir. Yiiksek ge-
lirliler ve dis bakiminin 6énemli oldugunu belirten
gruplarin daha yiiksek WTP degerine sahip oldugu
tespit edilmistir.3” Almanya’da da Tiirkiye’de oldugu
gibi diger saglik hizmetleriyle karsilastirildiginda, dis
tedavileri yasal saglik sigortasi tarafindan kismen
karsilanmaktadir. Almanya’da yapilan bir Arastirma
belirli tedavi 6zelliklerinin hastalarin tedavi se¢imine
etkilerini ve cepten yapilan 6demelerin dis bakimina
erisimde bir engel teskil edip etmedigi arastirilmistir.
Arastirma yas ve cinsiyetin WTP’yi etkiledigi ve
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bireylerin cepten 6deme yapmaktansa sigortanin kar-
siladig1 standart tedaviyi tercih ettikleri tespit edil-
migtir.38

SONUC

Arastirma sonuglar1 incelendiginde COVID-19
pandemi doneminde katilimcilarin cogunlugu dis ag-
ris1, dis etinde sislik ve dis kirilmasi nedeniyle saglik
hizmetine ihtiya¢ duymuslardir. Katilimcilarin cogun-
lugu 1-3 hafta arasinda ve 3 aydan daha uzun siire
saglik problemlerini yasamislar. Arastirmaya katilan-
larin yaris1 yasadiklar1 agiz ve dis problemi sonucu
herhangi bir dis hekimligi hizmeti alamadiklarini be-
lirtmislerdir. Ag1z ve dis saglig1 hizmeti alamayanlarin
yarisl ise COVID-19’dan korktugu icin tedavisini erte-
lemis yariya yakin bir kismi ise kamu kurumlarindan
randevu alamadigi i¢in tedavi hizmeti gorememistir.
Katilimcilara yasamis olduklari agiz ve dis problemini
gidermek i¢in ne kadar ticret 6demeye razi olduklari
soruldugunda ise ¢ogunlugunun 500 TL altinda bir
6demeye razi oldugu tespit edilmistir. Ayni agiz ve dis
problemi icin pandemi 6ncesi ne kadar iicret 6de-
meye razi olurdunuz sorusuna verilen cevaplarda ise
o6nemli bir fark tespit edilmemistir. Arastirmada agiz
ve dis saghgi problemi i¢cin 6demeye razi olunan mik-
tar ve diger degiskenler arasinda anlamli bir iligki tes-
pit edilememistir.

Sonug olarak COVID-19 pandemi doneminde agiz
ve dis saghigi hizmetine ihtiya¢ duyanlarin 6nemli bir
bo6limi saglik problemini uzun siireli olarak yasamis-
tir. Katilimecilarin yarisinin kamu saglik hizmetinden
randevu alamadig icin saglik hizmetine erisim sagla-
yamadigl tespit edilmistir. Katilmcilarin énemli bir
bolimiiniin COVID-19’dan korktugu icin tedavisini
ertelemesi, pandeminin ag1z ve dis saglig1 tizerindeki
uzun vadedeki etkisinin daha derin arastirilmasi ge-
rektigini diisiindiirmektedir. Odeme istekliligi saghk
ekonomisinde faydanin parayla ol¢iimiinii yansitan
onemli bir aractir. Katilimcilarin agiz ve dis saghgi
problemlerinin tedavisi i¢cin 6demeye razi olduklari
miktarlar ile diger degiskenler arasinda anlamh bir
iliskinin tespit edilememesi de arastirilmasi gereken
diger bir konuyu gostermektedir. Agiz ve dis sagligi
problemleri dogrudan oliimciil sonuglar dogurma-
mas1 6deme istekliliginin daha az miktarlarda kalma-
sini etkileyen bir faktor olabilir. Pandemi déneminde
ertelenen agiz ve dis sagligl problemlerinin tedavisi-
nin uzun vadede saglik sistemine yiik getirebilir, bu

nedenle COVID-19 gibi benzer beklenmedik durum-
larda tedavilerin daha fazla 6telenmemesi icin;

e Kamu saglik sistemi proaktif bir yaklasim be-
nimsemelidir.

e Benzer pandemi dénemlerinde agiz ve dis
sagligl hizmetlerine erisimin kisitlanmamasi
icin daha fazla arastirma yapilmali ve eylem
planlar1 hazirlanmalidir.

e Sosyal Giivenlik Kurumu ve 6zel klinikler ara-
sindaki anlasmalar artirilabilir.

Ag1z ve dis saglig1 sorunlar1 dogrudan 6liimciil so-
nuclar dogurmasa da yasam kalitesini énemli dere-
cede etkileyebilen kronik rahatsizliklardir. Agiz ve dis
saghiginin uzun vadedeki etkisinin topluma anlatil-
masi 6deme istekliligini de etkileyebilir.
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Endodontik Irrigasyon Soliisyonlarinin One Curve Egesinin
Dongiisel Yorgunluk Direncine Olan EtKisinin
Karsilastirilmasi: In Vitro Bir Calisma
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Amag: Sodyum hipoklorit (NaOCl), klorin dioksit (Cl0z), etilen diamin tetra asetik asit (EDTA) ve etidronik asit (HEDP) soliisyonlarinin
One Curve (OC) egesinin dongiisel yorulma direncine etkisini degerlendirmektedir.

Gereg ve Yontemler: 60 adet OC egesi %5 NaOCl, %3,5 ClOz, %17 EDTA, %18 HEDP soliisyonu ve distile su ile muamele edilmek iizere 5
gruba (n= 12) ayrildi. Her grupta bulunan egeler kanal ici sicakliga (35+1 °C) getirilmis ilgili soliisyonlara daldirilarak 5 dk bekletildi.
Ardindan egeler 60° kurvatiir agisina, 5 mm yarigapina ve 1,5 mm capina sahip 17 mm uzunlugunda paslanmaz ¢elik blokta test edildi.
Egeler X-Smart Plus endomotor ile kirilincaya kadar kullanildi. Egelerin kirilana kadar olan tur sayilari ve siireleri ve kirik par¢a uzunluk-
lar1 kaydedildi. P<0,05 anlamlilik derecesinde verilerin istatistiksel analizi i¢in tek yonlii varyans analizi ve Tukey testi kullanildi.
Bulgular: Egelerin dongiisel yorgunluk direnci arasinda istatistiksel olarak fark gézlenmedi (P>0,05). Kirik parc¢a uzunluklar1 biiytikten
kiictige sirasiyla; distile su, HEDP, EDTA, NaOCl], ClOz olarak bulundu. Test edilen soliisyonlar kirik par¢a uzunluklar1 agisindan anlamh
fark gosterdi (P<0,05).

Sonug: Test edilen tiim sollisyonlar OC egesinin dongiisel yorgunluk direnci lizerinde benzer etki sergilemistir. Bununla birlikte kirik parca
uzunlugu en uzun distile su grubunda iken, en kisa Cl02 grubunda bulunmustur.

Anahtar Kelimeler: Dongiisel yorgunluk direnci, Kirik parca, Kok kanal irrigasyon soliisyonlari, Déner alet egesi

Gelis: 31.05.2023 Kabul: 11.09.2023 Yaymn: 31.12.2023

ABSTRACT

Aim: Evaluate the effects of sodium hypochlorite (NaOCl), chlorine dioxide (Cl02), ethylene diamine tetra acetic acid (EDTA) and etidronic
acid (HEDP) on the cyclic fatigue resistance of the One Curve (OC) file.

Materials and Methods: 60 OC files were divided into 5 groups (n= 12) to be treated with 5% NaOCl, 3.5% Cl02, 17% EDTA, 18% HEDP
and distilled water. The files were immersed in the relevant solutions in temperature (35+1 °C) for 5 minutes. Stainless-steel block with
17 mm long an angle 60° and an inner diameter of 1.5 mm was used. X-Smart Plus endomotor was used until files were broken. The
number of cycles, elapsed time and the lengths of broken fragments were recorded. One-way analysis of variance and the Tukey test were
used for statistical analysis (P<0.05).

Results: No statistical difference was observed between the cyclic fatigue resistance of the files (P>0.05). Broken fragment lengths, in
order from largest to smallest; distilled water, HEDP, EDTA, NaOC], and ClO2 (P<0.05).

Conclusion: All tested solutions exhibited similar effects on OC file. The longest fractured fragments length was found in the distilled
water group, while the shortest was found in the ClO2group.

Keywords: Cyclic fatigue resistance, Broken fragment, Root canal irrigation solutions, Rotary file
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Endodontik Irrigasyon Soliisyonlarinin One Curve Egesinin Déngiisel Yorgunluk Direncine Olan Etkisinin Karsilastirilmast: In Vitro Bir Calisma

GIRIS

Endodontik tedavi kemomekanik preperasyon ile
kok kanal sistemini tamamen dezenfekte etmeyi
amaglar. Kok kanallarinin dezenfekte edilmesinde
kanal aletleri ve irrigasyon soliisyonlar: birlikte kul-
lanilirlar.! Gliniimiizde kok kanallarinin dolumu 6n-
cesi sekillendirilmesinde NiTi ege sistemleri siklikla
kullanilmaktadir. Alasimlarinda ve enstriimantasyon
kinematigindeki baz1 gelismeler, kok kanal enstri-
mantasyon teknolojisinde olumlu etkiler yaratmis-
tir.2 Son yillarda gelistirilen tek ege sistemleri saye-
sinde de ¢ok adimli doner enstriimantasyon sistem-
leri ile sekillendirme yerine tek ege sistemleri ile kok
kanal sekillendirme islemleri yapilabilmektedir.

Tek ege sistemi olan One Curve (OC) (25/.06)
(Micro-Mega, Besancon, Fransa) egesi C-wire olarak
adlandirlan 1s1l islem gérmiis NiTi'den tlretilmistir.
Bu sayede kok kanal hazirligini kolaylastiran 6n egim
verilebilme (sekil hafizali) 6zelligine sahiptir.3 Ayrica,
degisken kesitli ege tasarimi sayesinde daha iyi mer-
kezleme ve kesme kabiliyeti saglar.* Bu olumlu 6zel-
liklere ragmen, bir ege egri bir kanalda kullanildi-
ginda ve tekrarlanan sikistirma ve ¢ekme kuvvetle-
rine maruz kaldiginda, déngiisel yorulmadan kay-
nakli basarisizlik meydana gelebilir.5 Dongiisel yo-
rulma direnci bir egenin bozulana ve dagilana kadar,
tekrarlayan stres ve sikistirma dongiileri altinda da-
yanabilecegi dongiilerin miktarini ifade eder.6 NiTi
aletlerinin dongiisel yorulma direnci korozyondan et-
kilenebilir ve sinirlanabilir.” NiTi egelerin temizleme
islemleri, kimyasal dezenfeksiyon, kemo-mekanik
hazirlik ve sterilizasyon islemleri korozyona neden
olabilir.8

Endodontide en sik kullanilan irrigasyon soliis-
yonlar1 olarak Sodyum hipoklorit (NaOCl) ve etilen
diamin tetra asetik asit (EDTA) sayilabilir.? Bir¢ok ca-
lismada NaOCl ve EDTA'nin endodontik aletlerin me-
tal yiizeyinde korozyona ve bozulmaya neden olabi-
lecegi ve bu nedenle egelerin kirilma direncini olum-
suz yonde etkileyebilecegi bildirilmistir.10-12

Klorin dioksit (C102) yaygin olarak kullanilan biyo-
uyumlu bir dezenfektan, agartma soliisyonu ve oksit-
leyici ajandir. ClO2'nin antimikrobiyal aktivitesi, biyo-
uyumlulugu ve organik doku ¢oziicii 6zellikleriyle
kok kanal tedavisinde NaOCl'ye alternatif bir
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irrigasyon soliisyonu olabilecegi bildirilmistir.13.14
Ancak literatiirde ClOz'nin 1s1l islem gérmiis endo-
dontik egelerin dongiisel yorgunlugu ilizerine her-
hangi bir etkisinin olup olmadig1 arastirilmamistir.

Etidronik asit (HEDP) ise EDTA yerine kullanilabi-
lecek zayif bir selasyon ajanidir !5 ve NaOCl ile kisa
doénemde reaktivasyon gostermedigi bilinmektedir.16
Bununla birlikte HEDP, metal endiistrisinde antiko-
rozif etkisi, metalik iyonlar1 selatlayabilme yetenegi
ve yag asitlerinin asitlesmesini ve oksidasyonunu 6n-
lemek icin kullanilir.1?

Mevcut literatiirde endodontik irrigasyon soliis-
yonlarinin OC egesinin dongiisel yorulma direncine
olan etkisini degerlendiren az sayida ¢calisma mevcut-
tur. Bu nedenle bu calismanin amaci NaOCI, ClOq,
EDTA ve HEDP soliisyonlarinin, 1s1l islemli NiTi ala-
simdan tretilmis OC rotary egesinin dongiisel yo-
rulma direnci lizerindeki etkisini degerlendirmekte-
dir.

Calismamizin sifir hipotezi, kanal i¢i sicakliktaki
farkli irrigasyon soliisyonlarina daldirilan One Curve
egesinin dongilisel yorulma direncleri arasinda bir
fark yoktur.

GEREC VE YONTEMLER

Bu ¢alismada insan ve hayvan 6gesi bulunmadigi
ve herhangi bir canliya zarar verilmediginden dolay1
etik kurul karar1 ve hasta onami alinmamaistir.

Onceki bir calismanin 7 verilerine dayanarak yapilan
glc¢ hesaplamasinda (G*Power) alfa=0,05 ve giic=0,80
alinarak gerekli olan minimum 6rnek sayisi her grup
icin 11 olarak hesaplandji, olasi hatalarin 6niine gegmek
icin mevcut calismada 6rnek sayis1 12 olarak belirlendi.
Toplam 60 adet yeni OC egesi (#25.06, Micro-Mega, Be-
sancon, Fransa); %5’lik NaOCl (Imicryl, Konya, Tiirkiye),
%3,5luk Cl0; (Cemmox, Denizli, Tiirkiye), %17’lik
EDTA (Imicryl, Konya, Tiirkiye), %18’lik HEDP (Sigma-
Aldrich, St. Louis, ABD) sollisyonu ve distile su olmak
tizere 5 farkl gruba ayrildi (n=12).

Testten dnce egeler stereomikroskop (Carls Zeiss,
Almanya) ile 16x biiylitme altinda incelendi. Egelerde
herhangi bir deformasyon veya kusur goriilmedi.
Egeler her grup icin kanal ici sicaklhig1 (35+1 °C) taklit
etmek tlizere ilgili soliisyon icinde 5 dk 18 bekletildi.
Deney diizenegi distile su ile doldurulup 35+1 °C 'ye
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sabitlendi. Ardindan egeler kurvatiir merkezi uctan 5
mm olmak iizere toplam 17 mm uzunlugunda, 5 mm
kurvatiir yaricapina, 60°lik kurvatiir acgisina ve 1,5
mm i¢ capindaki paslanmaz celik bir blokta sabit tu-
tularak test edildi. Egeler f{iretici firmanin 6nerdigi
uygun hiz ve tork ayarinda X-Smart Plus endomotor
(Dentsply Maillefer, Ballaigues, Isvigre) ile rotary
modda kirilincaya kadar kullanildi. Egelerin kirilana
kadar olan tur sayilar1 ve siireleri ile kirik par¢a uzun-
luklar1 kaydedildi.

[statistiksel Analiz

Calismada elde edilen verilerin istatistiksel analizi
SPSS 24 (IBM, Chicago, ABD) paket programi kullani-
larak gerceklestirildi. Verilerin istatistiksel analizi
icin tek yonlii varyans analizi ve Tukey testi kulla-
nildi. P<0,05 istatistiksel olarak anlamli kabul edildi.

BULGULAR

Egelerin kirilincaya kadar yaptiklar: tur sayilari-
nin (KKTS) ve kirik par¢a uzunluklarinin, ortalama ve
standart sapma degerleri Tablo 1’de gosterilmekte-
dir. Egelerin dongiisel yorgunluk direnci arasinda is-
tatistiksel olarak fark gézlenmedi (P>0,05). Kiiglikten
biiytige siralandiginda kirik parca uzunluklari; ClO,
NaOCl, EDTA, HEDP ve distile su olarak tespit edildi.
Kirik parga uzunluklar1 agisindan test edilen soliis-
yonlar arasi anlaml fark gézlendi (P<0,05). Egelerin
KKTS degerleri Sekil 1’de 6zetlenmektedir.

Tablo 1. Egelerin kirilincaya kadar yaptiklar: tur sayilarinin
(KKTS) ve kirik par¢a uzunluklarinin ortalama, standart sapma

degerleri
Distile Su 12 1206,50 + 281,062 4,54 + 0,402
HEDP 12 1145,25 + 343,162 4,42 £ 0,470
EDTA 12 1180,17 + 299,722 3,96 + 0,78
NaOCl 12 1246,50 + 194,224 3,42 £ 0,47<d
ClO2 12 1029,58 + 235,11a 2,96 + 0,144

KKTS, Egelerin kirilincaya kadar yaptiklar tur sayilari; SS, Stan-
dard sapma

Farkl harfler, post-hoc Tukey testine gore ayni siitun i¢inde ista-
tistiksel olarak anlaml farklilig1 gosterir (P<0,05).
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Sekil 1. Egelerin kirilincaya kadar yaptiklar: tur sayilarinin
(KKTS) ortalama degerleri
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irrigasyon Soltisyonu

TARTISMA

Mevcut calismada kanal ici sicaklikta NaOCl, Cl10o,
EDTA, HEDP'in tek ege sistemi olan OC egesinin don-
glisel yorulma direnci tizerindeki etkisi test edilmistir.
Kullanilan soliisyonlarin OC egesinin ddnglisel yo-
rulma direncini etkilemedigi bulunmus ve sifir hipo-

tez kabul edilmistir.

Literatiirde NiTi egelerin dongiisel yorulma diren-
cini test etmek icin statik ve dinamik yontemler kul-
lanilmistir. Statik testlerde doner alet yapay bir ka-
nalda sabit bir uzunlukta eksenel hareket olmaksizin
doner. Ancak dinamik testlerde alet yapay kanal
icinde ileri geri hareket eder.19 Klinik kosullar1 dina-
mik yontem daha iyi simiile etmesine ragmen dongi-
sel yorgunlugun degerlendirildigi pek c¢ok arastir-
mada statik yontem kullanilmistir. Keles ve ark. 20
dort farkl resiprokal tek ege sisteminin yapay celik
kanallarda test edildigi dinamik modeldeki tur sayila-
rinin statik modele kiyasla daha fazla oldugunu ancak
her iki modelin de test edilen egeler arasindaki karsi-
lastirma tizerine hig¢bir etkisinin olmadigini bildir-
mistir. Mevcut calismada da dongiisel yorulma diren-
cini test edebilmek ve standardize etmek amaciyla
paslanmaz celik blok lizerindeki yapay kanallar kul-
lanilarak bir test diizenegi hazirlanmis ve statik mo-
del uygulanmistir.2! Bu standart kanallarin kullanimi-
nin calisma sonuclarina etki edebilecek diger faktor-
leri ekarte etmek icin daha yararl oldugu disiiniil-

mektedir.




Endodontik Irrigasyon Soliisyonlarinin One Curve Egesinin Déngiisel Yorgunluk Direncine Olan Etkisinin Karsilastirilmast: In Vitro Bir Calisma

Kok kanallarinin son irrigasyonunda NaOCl ve EDTA
sollisyonlarinin ardisik kullanimi genel olarak kabul
edilen bir ydntem olmasina ragmen soliisyonlarin karis-
tirllmasi sonucu olusan beyaz renk ¢okeltisi NaOCl'nin
organik doku ¢oziicii 6zelligini ve antimikrobiyal aktivi-
tesini azaltir.22 HEDP, EDTA yerine 6nerilen bir selasyon
ajanidir ve NaOCl ile ardisik kullanimi tavsiye edi-
lir.1623.24 Erik ve Ozyiirek 25 %17 EDTA, %6 NaOCl ve
%718 HEDP soliisyonlar: ayr1 ayr1 kullanildiginda viicut
1sisinda RPC Blue, HyFlex EDM ve WaveOne Gold egele-
rinin dongiisel yorulma direncini etkilemedigini ancak
NaOCl ve HEDP soliisyonlarinin esit hacimdeki karisimi-
nin test edilen egelerin dongiisel yorulma direncini
onemli dl¢lide azalttigini bildirmistir. Bu ¢alismada her
ne kadar farkli ege sistemleri kullanilmis olsa da bulgu-
lar1 bizim ¢alismamizin sonugclarina paraleldir. Benzer
sekilde Perez-Villalba ve ark.26é NaOCl ve HEDP soliis-
yonlarinin viicut 1sisinda resiprokal ve rotasyonel hare-
ket yapan iki ayri glide path egesinin dongiisel yorulma
direncini etkilemedigini bildirmistir. Ertugrul?? %?2,5
NaOCl'nin kanal i¢i sicaklikta OC egesi lizerinde koroziv
bir etkisinin oldugunu fakat bu soliisyonun egenin dén-
giisel yorgunluk direncini degistirmedigini bildirmistir
ve bu sonuglar ¢alismamizin sonuglari ile uyumludur.

Onceki calismalarda 28-3¢ deneylerin gerceklestiril-
digi ortam sicakliginin egelerin dongiisel yorulma di-
renclerini etkiledigi gosterilmistir. La Rosa ve ark. 31
F6 Skytaper ve OC egelerinin 35 °C’de oda sicakligin-
dan daha az dongiisel yorgunluk direnci gosterdigini,
benzer sekilde Staffoli ve ark. 32 One Shape, One
Shape New Generation ve OC egelerinin ortam 1sis1
diistiikce kirillma direncinin arttigini rapor etmistir.
Bu nedenle mevcut ¢alismada kanal i¢i sicakhig: si-
miile etmek icin deney diizenegindeki su tankinin si-
cakligi 35+1 °C’de sabit tutulmustur.

Bu calismada kirik parcanin uzunlugu degerlendi-
rildiginde en kisa parga ClO; grubunda ve en uzun
parca distile su grubunda 6l¢iilmiistiir. Kermeoglu ve
Abduljalil33, NaOCl ve irritrol soliisyonlarinin ve otok-
lav stire¢lerinin ProTaper, WaveOne Gold ve Reciproc
NiTi egeleri tizerindeki dongiisel yorgunluga ve kirik
parca uzunluklarina olan etkilerini arastirmistir. Ayni
egenin farkl sterilizasyon prosediirleri ve irrigasyon
uygulandiktan sonraki degerleri incelendiginde hem
dongiisel yorgunluk hem de kirik par¢a uzunluklar:
arasinda istatistiksel anlaml farkhliklar bulmuslar-
dir. Al- Nasrawi ve ark. 3¢ ise %0,35'lik perasetik asi-
tin OC egesinin dongiisel yorgunluk direncini
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olumsuz etkiledigini bildirmistir. Ayni ¢alismada pe-
rasatik asit uygulanan OC egelerinin kirik par¢a uzun-
luklar1 kontrol grubundan farkli bulunmustur ve bu
bulgu bizim calismamiz ile paraleldir. Palma ve ark. 35
%3 NaOCl soliisyonunun Protaper Next (PTN), Hyflex
CM (HCM) ve Hyflex EDM (HEDM) egeleri iizerindeki
dongiisel yorgunluk ve kirik parga uzunluklarina olan
etkilerini incelemistir. Arastirmacilar PTN egesinin 1
dk ve 5 dk NaOCl ile bekletilmesi sonrasi kirik parga
uzunluklar: arasinda istatistiksel olarak anlaml fark
bulmuslar ancak déngiisel yorgunluk direncinin de-
gismedigini bildirmistir. Aym1 arastirmada HCM ve
HEDM egelerinin soliisyonlar uygulandiktan sonra
kirik parca ve dongiisel yorgunluk direnclerinde ista-
tistiksel olarak anlaml fark olmadigi bulunmustur.
Literatiirde irrigasyon sollisyonlarinin kirik parca
lizerine olan etkisi ile ilgili mevcut ¢alismalar bu fark-
liligin sebebini ortaya koymamaktadir ve bu konu ile
ilgili daha ileri arastirmalara ihtiya¢ vardir.

SONUC

Test edilen irrigasyon soliisyonlarindan NaOCl,
ClO2, EDTA ve HEDP, OC egesinin dongilisel yorgunluk
direnci Uzerinde benzer etki gdstermistir. Bununla
birlikte kirik par¢a uzunlugu en kisa ClO; grubunda
iken, en uzun distile su grubunda bulunmustur.

ETiK KURUL ONAYI

Bu calismada insanlardan ya da hayvanlardan elde
edilen kaynaklar kullanilmadigindan etik kurul onay1
alinmamustir.

FINANSAL DESTEK

Bu calisma i¢in herhangi bir kurum veya kurulus-
tan finansal destek alinmamuistir.

CIKAR CATISMASI

Bu c¢alismada herhangi bir ¢cikar ¢atismasi bulun-
mamaktadir.
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ABSTRACT

Forensic odontology is the branch of dentistry that deals with legal issues. With the development of technology, radiographs have become
an indispensable part of forensic odontology. Today, comparative identification is based on the comparison of antemortem and post-mor-
tem images of the deceased. The uniqueness of the structures in the oral and paraoral region and their resistance to environmental influ-
ences allow for comparative identification. These structures are so durable that they can maintain their structural integrity for a long time
against various external factors. Comparative identification is done in 3 stages. Each stage has a special importance for the accuracy of the
result of the comparative identity analysis. These stages are antemortem data collection, postmortem data collection and comparison of
these data. Among the antemortem data, the most valuable are the radiographic records closest to the time of death. For identification,
digital radiographs are often preferred to analog radiographs because of their ease of use and archiving. Although most of the radiography
techniques are important in definition, the most commonly used radiography techniques are periapical, bitewing, cephalometric, wrist
radiographs, occlusal, panoramic, waters and three-dimensional imaging methods. In addition, the reconstruction of the facial profile by
means of three-dimensional images has also begun to be used today. The aim of this study is to reevaluate the usage of oral and maxillofa-
cial radiology in identification.
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Adli odontoloji, dis hekimliginin yasal konularla ilgilenen birimidir. Teknolojinin gelismesi ile radyografiler adli odontolojinin vazgecilmez
bir pargasi olmustur. Giliniimiizde karsilastirmali kimlik tespiti, 6len kisinin 6liim 6ncesi ve 6liim sonrasi goriintiilerinin karsilastiril-
masina dayanmaktadir. Oral ve paraoral bolgedeki yapilarin benzersizligi ve ¢evresel etkilere karsi direngleri, karsilagtirmali tanimla-
maya olanak tanir. Bu yapilar 6yle dayanikhidir ki cesitli dis faktorlere karsi yapisal biitiinliigiinii uzun siire koruyabilmektedir.
Karsilastirmali tanimlama 3 asamada yapilir. Her asamanin karsilastirmali kimlik analizinin sonucunun dogrulugu i¢in ayr1 bir 6nemi
bulunmaktadir. Bu agsamalar antemortem veri toplama, postmortem veri toplama ve bu verilerin karsilastirilmasidir. Antemortem veriler
arasinda en degerlileri 6liim saatine en yakin radyografik kayitlardir. Tanimlama icin dijital radyografiler, kullanim ve arsivleme kolaylig
nedeniyle genellikle analog radyografilere tercih edilir. Radyografi tekniklerinin ¢ogu tanimlamada 6nemli olmakla birlikte en sik
kullanilan radyografi teknikleri periapikal, bitewing, sefalometrik, bilek grafileri, okluzal, panoramik, waters ve ii¢ boyutlu gériintiileme
yontemleridir. Ayrica giinlimiizde ii¢ boyutlu goriintiiler aracilig1 ile yiiz profilinin rekonstriiksiyonunun yapilmasi da kullanilmaya
baslamistir. Bu calismanin amaci agiz dis ve gene radyolojisinin kimlik belirlemede kullanim alanlarinin yeniden degerlendirilmesidir.
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INTRODUCTION

Forensic odontology is a unit of dentistry that
deals with legal issues.! This unit evaluates the evi-
dence obtained as a result of the examination of den-
tal, oral and paraoral structures.? It is used for pur-
poses such as identification, gender determination
and age determination.3 The first example of the use
of odontology for identification purposes in history is
the identification of Lollia Paulina, which is described
in Dion Cassius book "Roman History" written in the
Roman period.*

Forensic odontology was also used for identifica-
tion purposes in the Vienna Opera House fire in 1878
and the Charite bazaar fire in Paris in 1897, in which
126 people died. People who died in the Charite ba-
zaar fire were diagnosed by dentists with crowns, ex-
traction spaces in the jaws, amalgam and gold resto-
rations.5 Identification is necessary for social, legal,
religious and personal reasons.¢ Genetic analysis, fin-
gerprint and dental examination are the three most
important methods in the diagnosis of disaster vic-
tims.> However, fingerprint and DNA matching in
cases where human soft tissue is damaged, such as
burning and decay may not be possible.” The reason
why dental examination is advantageous in identifica-
tion is the uniqueness of the structures in the oral re-
gion. Even a single tooth gives information about the
person's age, genetics, lifestyle and social life. Teeth
protect their structures against physical, chemical or
mechanical forces longer than other body tissues.5 In
addition, finding records of tooth and bone structures
from previous times also allows identification.8 For
this reason, radiographs recording oral and perioral
hard tissues can be useful in identification. Radiologi-
cal methods can be used for reconstructive and com-
parative identity analysis.3 The purpose of this article
is to reconsider the importance of oral radiology in
identification.

Comparative Identification

In comparative identification, oral and perioral
structures are compared before and after death. Pre-
mortem status is determined by dental records, mod-
els, intraoral and extraoral radiographs. While dental
records present relatively subjective data, more ob-
jective data are obtained when radiographs and den-
tal records are used together.3 Although dental
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records alone constitute a valuable record by stating
the condition of missing and filled teeth, radiographs
were found to be more reliable due to inaccuracy and
fraud in these records.® Individuals who have re-
ceived more dental treatment can be easily diagnosed
from individuals who have received less dental treat-
ment.10

Antemortem Data Collection

The first thing to do is to reveal the missing per-
sons list.1! Written records, models, photographs and
radiographic records can be used as antemortem
data. The most useful are radiographic records. Radi-
ographic records carry many identification factors.
Some of these factors are number anomalies of teeth,
crown-root morphologies, crown-root pathologies,
existing tooth type (primary teeth-permanent) and
positions, periodontium structures and pathologies,
anatomical formations and pathologies of the jaws,
dental restorations. While collecting antemortem
data, the most valuable records are radiographic rec-
ords close to the date of death.212 [t is very important
to record all these records properly. Because the ac-
curacy of antemortem records is crucial in the success
of identification.* It is useful to access antemortem
image before taking postmortem radiography, be-
cause in this way, postmortem image can be taken un-
der similar conditions by taking the antemortem im-
age as a guide.!

Postmortem Data Collection And Comparison
With Antemortem Images

The purpose of postmortem radiography is to doc-
ument the teeth and jaws after death. It should pat-
tern after the radiography technique and irradiation
angle of the antemortem image as much as possible.
These radiographs should have appropriate contrast,
detail and resolution.6 Small changes in the angula-
tion during radiography can lead to serious misinter-
pretations.3 While the study conducted by Goldstein
et al.13 showed that five degrees of horizontal angula-
tion differences would cause serious interpretation
errors; italso revealed that the vertical angulation er-
rors would be less misleading.

When comparing antemortem and postmortem
images, it is possible to overlay and remove similari-
ties between them.! Wood!*4 used a modification of
the superimposition method, but this method was
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limited to situations such as mixed dentition and or-
thodontic treatments. In comparison of antemortem
and postmortem images, Interpol's advantage Com-
puter-based comparison programs such as Plass
Data®, used in North America, and DAVID® used in
Australia are utilised.!! Recently, human-induced er-
rors have been prevented by the use of artificial intel-
ligence. In the researches, identity diagnosis made by
artificial intelligence using panoramic films was ob-
served with an accuracy rate of 97.7%.15

In general, maxilla dissection is not recommended
when taking postmortem images, but in some cases,
such as burn cases in which rigor mortis occurs, there
are problems with the placement of X-ray sensors. For
this reason, it can be used rarely.!

Tooth age estimation is an important part of iden-
tification. Tooth age estimation can be made in differ-
ent ways.!! It has been suggested that age estimation
can be made by examining features such as root trans-
lucency, secondary dentin, cementum position, root
resorption, periodontitis, attrition and abrasion of
teeth. In children, age estimation can be made up to
the age of 15 with the dental development atlas. If the
age is between 15-22, age estimation can be made ac-
cording to the developmental status of the third mo-
lars.5 If the tooth development is completed, the
KVAAL technique is used, in which two-dimensional
images of the teeth are taken.16 With Cone Beam Com-
puted Tomography (CBCT), the volumetric pulp-
tooth ratio can be calculated and thus age can be esti-
mated with this method.l” However, it should be
noted that nutritional disorders may affect the devel-
opment of teeth and may mislead the examiners who
evaluate the radiograph about the examined person’s
age.” In comparative identification, diagnosis is diffi-
cult with six months intervals in the mixed dentition
period of the same person.8

Analogue Films

The main advantage of analog films is that they are
easy to use with portable X-ray equipment where
computer imaging would not be possible. The disad-
vantages are the main difficulties in film processing
and storage. Since there is no risk of radiation expo-
sure for the victim while taking the postmortem im-
age, low-speed films give a clearer image, but it is rec-
ommended to use high-speed films since these films
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will expose the people in that environment to more
radiation. It is known that the radiation dose received
can be reduced by using large receiver dimensions
while taking the radiograph and by holding the re-
ceiver with hemostats if it is necessary to hold the re-
ceiver. If the maxilla are resected, they are placed in a
polyethylene bag in which the maxilla can move
freely. Thus, both radiographs are taken more easily
and a relatively sterile environment is obtained.¢

In order to create a physical record of the images
obtained, previous research has suggested photo-
graphing or scanning digital images and sending them
via e-mail. However, tabing was observed in the im-
ages due to the use of fluorescent lamps and fluctua-
tions in alternating current in the use of scanners in
the South Asian tsunami. Instead, it is recommended
to photograph the images from the appropriate angle
and distance. Position disorders during photo-
graphing may cause errors in the image.! In addition,
a typical herringbone image occurs due to the place-
ment of the wrong side of the film in analogue films.?
As a result, digital radiographs are recommended in
mass disaster events and routinely if there is no seri-
ous problem in energy sources.!

Digital Radiography

The introduction of computerized and digital radi-
ographs in dentistry has led to a great deal of progress
in diagnostic imaging.1® The biggest advantages are
that they do not require developing procedures, fast
image acquisition, easy export of images with addi-
tional software, and allowing enlargements and opti-
cal improvements on the resulting images. Hard-
wired image receivers, however, must allow appro-
priate distance from the operator of both the X-ray
generator and the laptop. The soft tissues of the peo-
ple to be examined may be damaged. Therefore,
clearer images can be obtained by reducing the X-ray
exposure factors. If mAs is reduced, images may not
be of the desired quality. Instead of all these, it can be
applied in additional filtration. Situations where the
tissues are more swollen will cause the opposite, and
tissue excision and double irradiation are recom-
mended for the solution of this situation.6

Methods Used In Comparative Identification

If periapical radiograph is to be used, CCD, phos-
phorplate, analog films can be selected. The most
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important difference of Phosphor plate (PSPs) from
CCD is that there is no cable in the sensor. This makes
PSP more useful.® Valenzuela et al. 19, were able to
identify 6 of 28 burned bodies by periapical radiog-
raphy. In the Asian tsunami in 2004, 79% of the cases
were diagnosed only with intraoral radiographs.2°

Comparative identity analysis can also be per-
formed with bitewing radiographs.1821 In the studies
conducted by Wenzel et al. 22, and Fridell and Ahlqvist
23, who conducted research on adults on this subject,
it was stated that identification would be made with
bitewing radiographs. However, it was suggested that
it would be more difficult to diagnose pediatric pa-
tients in these studies. In another study, they found
this method successful in their study on children.3 In
the studies carried out, they made an automatic den-
tal identification system using bitewing radiographs
and molar and premolar teeth.* Gender discrimina-
tion can be found out with panoramic, occlusal and
cephalometric images.” The same regions are dis-
played with less exposure on occlusal radiographs,
thus extending the battery life and the operator is ex-
posed to less radiation.é It saves time and resources.3

Postero-anterior radiography and Waters radiog-
raphy are good ways of imaging the frontal sinuses.3
The fact that the frontal sinuses are different and have
a solid structure even in identical twins gives the
frontal sinuses an important place in the diagnosis of
identity.82¢ Although there is disagreement about the
age at which the development of the frontal sinuses is
complete, it is considered stable after it has com-
pleted its development. However, pathologies, surgi-
cal operations and traumas that may affect the frontal
sinuses should be considered. In addition, frontal si-
nus aplasia is rarely observed in the community. Due
to this low frequency, frontal sinus aplasia can also be
used for identification purposes.2> The frontal sinus
has a different structure in each individual, its stable
structure in adulthood, and the fact that it is covered
by the frontal bone behind the glabella, which is re-
sistant to external factors, allows this structure to be
used in identification. Overlapping method can be
used for identification with the frontal sinus.2* Wrist
radiographs and examination of cervical vertebra de-
velopment with cephalometric radiographs can help
in estimating age.3 Lateral cephalometric radiographs

have also been used in the examination of the frontal
sinus.25

Panoramic radiographs are one of the imaging
methods used for identification.12! Panoramic radio-
grams are very useful in identification because they
include a large area in a single image. It is used for age
estimation. If it is taken in conditions close to the pre-
mortem image, the diagnosis is made with an accu-
racy rate close to 100%. As a disadvantage, the re-
gions outside the image layer are blurred and are not
used in the evaluation. In addition, superpositions de-
grade image quality.3

Especially antemortem panoramic recordings are
easier to access than 3D imaging methods. Fujimoto
et al.26 computed tomography images of patients with
panoramic radiography were compared. In the pano-
ramic view, the apex of the single-rooted teeth, the
distal root of the multi-rooted teeth except the wis-
dom teeth, and the distal alveolar ridge were marked
and compared. This study was found successful and it
was suggested to use the method in disaster victim
identification (DVI). However, there are limitations in
the study such as not being able to be used in cases
where there are few teeth, metal artifact in computed
tomography and unreliability in cases such as severe
periodontitis that changes the maxilla structure, or-
thodontic treatment. It has been stated that this
method can be used by people who are not dentists if
it is automated.

Lundberg et al. 2, in another study, it was studied
whether total edentulous patients could be diagnosed
on panoramic films. Oral and maxillofacial radiolo-
gists and non-oral and maxillofacial radiologists par-
ticipated in the study. Non-oral and maxillofacial ra-
diologists were successful at a high rate of 96%. Oral
and maxillofacial radiologists were 100% successful.
Although there are no teeth, inferences were made
using anatomical variations and pathologies in the
maxillas. As a result, it has been understood that iden-
tification can be made with panoramic radiograms in
edentulous patients.

The use of computed tomography is a useful
method for identification.?s It can be used instead of
autopsy in some cases.?’ It is a fast and inexpensive
method compared to methods such as DNA analysis.28
It is also recommended for the examination of the
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frontal sinus.25 Tatlisumak et al. 29, found a developed
definition by performing 3D analysis. Metal artifacts
can complicate the interpretation of the image, but
lately it has been known that artifacts can be reduced
by using different algorithms.! 2D manipulation and
sizing is possible in computerized tomography. In a
study conducted by Sakuma et al. 39, which evaluated
the comparison of dental radiographs and computed
tomography images with fusion, tooth roots that were
relatively less affected by metal artifact were based
on. However, it is recommended to be used in cases
where there is a large number of tooth roots during
the fusion process.

CBCT has advantages such as lower cost and lower
dose compared to computed tomography. It is a valid
diagnostic tool in all specialties of dentistry.25 Its low
metal artifact provides an advantage over computed
tomography.3! With CBCT, pulp and tooth volumes
can be calculated in 3D and age can be estimated.!!
Compared to periapical and panoramic radiographs,
CBCT gives more accurate information about tooth
and periphery tissues.32 In some types of CBCT, the
image is scanned in the supine position, so there is no
problem when scanning loose body parts.20

Facial Reconstruction

It is a method of obtaining facial appearance with
human skeletal remains. In this case, the positions of
the anterior teeth are important.8 According to the
study of Kirschoff et al. 33, although three-dimensional
reconstruction procedures by means of computed to-
mography are found to be costly, it has been seen that
it can be useful in identification.

The Use of Artificial Intelligence in Forensic
Dentistry

Technological developments have enabled artifi-
cial intelligence to be used in forensic odontology as
in many other fields in recent years and have brought
great conveniences. Artificial intelligence is known to
be used with high accuracy in facial reconstruction,
age and sex determination.!> In the research con-
ducted by Nicolas Vila-Blanco et al. programs called
DANet and DASNet which were used for sex and age
determination and the results were compared. Ac-
cording to the results of the research, DASNet was
found to be more successful.3> It is thought that the
use of artificial intelligence will be beneficial in the

identification process and speed up the identification
process.3¢ In addition, artificial intelligence will help
decision-making in cases where physicians decide.3”

CONCLUSION

In the past, identification was made by inspection
of the oral and paraoral structures. Later, with the in-
troduction of radiographs, radiographs of victims
were compared and identification was made effort-
lessly. With the development of technology, 3D imag-
ing systems have increased the accuracy rate. Today,
the human factor has been removed with artificial in-
telligence and the error rate has been minimized. As a
result, identity diagnosis in mass death events such as
natural disasters and wars can be applied much more
practically and accurately thanks to the develop-
ments in radiography and artificial intelligence.
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0z

Sanal gerceklik (SG), teknoloji yardimiyla olusturulan simiilasyonlar ve gorsel/isitsel deneyimlerle gerceklik ve hayal diinyasinin birlesti-
rilmesidir. ik olarak, SG teknolojisi eglence sektdriinde yaygin olarak kullanilmistir. Zamanla SG teknolojisi egitim, saghk, endiistri, {iretim
gibi farkli sektoérlerde de kullanim alani bulmustur. SG teknolojisinin dis hekimligi alaninda kullanimi 6nemli bir gelismedir. Dis hekimli-
ginde SG uygulamalarl hem egitim ve simiilasyonda hem de hastalarm tedavi sﬁrecindeki deneyimlerinin iyilestirilmesi aglslndan degerli

imkani sunar. Ogrenc11er sanal ortamlarda dis tedav1ler1n1 uygulayarak pratik becerilerini gelistirebilir ve karmasik prosediirleri tekrar-
layarak deneyim kazanabilirler. Ayrica, SG simiilasyonlari, yeni tekniklerin 6grenilmesi ve mevcut becerilerin giincellenmesi i¢in etkili bir
aractir. Hastalarin tedavi siirecinde endise ve korku gibi duygusal faktérleri hafifletmeye yardima olur. Ozellikle dental fobisi olan hastalar
icin SG kullanilarak rahatlatici bir ortam yaratilabilir ve tedaviye uyumlarini arttirabilir. SG, gorsel ve isitsel simiilasyonlarla agriy1 azalta-
bilir ve tedavi siirecini daha hos bir deneyim haline getirebilir. SG'nin dis hekimliginde bir diger kullanim alani da tedavi planlamasi ve
tasariminda kullanilmasidir. Bu sayede kisiye 6zgii tedavi planlar1 olusturulabilir.

Anahtar Kelimeler: Dental Anksiyete, Dis Hekimligi, Sanal Gergeklik
Gelis: 24.05.2023 Yayin: 02.09.2023 Kabul: 31.12.2023

ABSTRACT

Virtual reality (VR) is the combination of reality and imagination through the creation of simulations and audio/visual experiences using
technology. Initially, VR technology was widely used in the entertainment industry. Over time it has found applications in various sectors
such as education, healthcare, industry, and manufacturing. The utilization of VR technology in the field of dentistry is a significant ad-
vancement. VR applications in dentistry have been valuable tools for both education and improving the patient experience during treat-
ment. In the area of education and simulation, VR provides dental students and professionals with the opportunity to practice in a realistic
environment. Students can enhance their practical skills by performing dental procedures in virtual settings and gain experience by re-
peating complex procedures. Additionally, VR simulations are effective tools for learning new techniques and updating existing skills. VR
helps alleviate emotional factors such as anxiety and fear during the patient's treatment process. It can create a soothing environment
using VR, particularly for patients with dental phobia, and enhance their compliance with the treatment. VR can reduce pain through
visual and auditory simulations, making the treatment process a more pleasant experience. Another application of VR in dentistry is its
use in treatment planning and design. This enables the creation of personalized treatment plans for individuals.
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Dis Hekimliginde Sanal Gergeklik Uygulamalari

GIRIS

Sanal gerceklik (SG), kullanicilarin bilgisayar tara-
findan iiretilen 3 boyutlu (3B) bir diinyaya kendilerini
kaptirmalarini saglayan gelismis bir teknolojidir. SG
ekipmani tipik olarak basa takilan ekranlar, kulaklik-
lar, hareket izleme sistemleri, bilgisayar faresi, oyun
kumandasi gibi sanal ortamla etkilesim kurmak igin
farkli cihazlari icerir (Resim 1).

Gercek diinyadaki duyusal bilgilerin yerini alan
sentetik uyaranlar arasinda gorsel imgeler, ses, do-
kunsal ve kokusal geri bildirimler bulunur. Bu ¢ok
modlu uyaranlarin saglanmasi ve kullanicinin hareke-
tini algilamasi, kullaniciya ‘sanal ortamda bir varlik’
oldugu duygusunu uyandirir.!

SG ortami 4 temel ozellik tizerine bina edilmistir.
Bunlardan ilki, "3B grafik diinya" yani gercek ortami
yansitan, taklit eden bir modelleme veyahut hayal
{iriinii ortamlarin olusturulmasidir.2 IKkincisi ise, "sti-
riiklenme" yani gercek diinyadan sanal diinyaya iler-
leyebilme durumudur ve bu durum kisinin 3B diin-
yaya kendini kaptirmasiyla da ifade edilebilir.3 Uciin-
clisii "etkilesimdir”. SG kullanicisi sanal ortam ile etki-
lesim halindedir. Ornegin sanal ortami bir oyun oyna-
mak i¢in kullanan kisi karsidaki rakibi ile etkilesim
halindedir.# Dérdiinciisii ise "duygusal geri déontisttir".
SG ortaminda bulunan kisi, duygusal olarak gergek-
lestirdigi eylemlerden etkilenir. Ornegin sanal olarak
gezdigi yerleri cok begenebilir ya da sanal olarak oy-
nadig1 oyunda yenilme duygusu yasayabilir. SG tera-
potik amagclar icin kullanildiginda, kisilere gercek
diinyada karsilasabilecekleri olumsuz ya da korku-
tucu durumlar1 sanal ortamda deneyimlemelerine

imkan verir. Bu sekilde, gercek diinyada benzer zor-
luklar:1 daha iyi atlatabilmelerine katki saglayabilir.>

SG uygulamalari ilk olarak askeri egitim ve bir eg-
lence araci olarak gelistirilmistir. Son yillarda SG uy-
gulamalar1 oyun ve eglencedeki payini arttirmis olsa
da kendine yeni kullanim alanlar1 bulmustur. Ozel-
likle saglik alaninda pek ¢ok kullanim yeri s6z konu-
sudur. Bunlardan bazilar;; damaryolu agilmasié, ank-
siyete bozukluklarinin tedavisi’, bilissel ve fiziksel re-
habilitasyon alanlari8, akut ve kronik agr1 yonetimi®,
yanik tedavileril0, travmatik yaralanmalar!?, dis he-
kimliginde dental kayginin 6nlenmesi!?, lokal anes-
tezi uygulamalari!3 ve cerrahi egitim14 gibi alanlardir.

Dental Tedavilerde SG Kullanimi

SG'in hem ¢ocuklarda hem de yetiskinlerde dental
prosediirler sirasinda agriy1 azaltabildigi kanitlanmis
ve geleneksel bir dikkat dagitma biciminden (film iz-
lemek) daha etkili oldugu gosterilmistir. Ayrica, SG
hem c¢ocuklarda hem de yetiskinlerde anksiyeteyi
azaltmada etkili olmus ve kalp atis hizi, nabiz hizi ve
kan basinci gibi fizyolojik degiskenleri de etkilemistir.
Bu degisiklikler agr1 ve anksiyetenin azalmasinin gos-
tergesidir.1s

Shetty ve ark.16 5-8 yas grubu cocuklarda invaziv
dental islemler sirasinda SG kullaniminin etkilerini
incelemislerdir. Calismaya esit olarak 2 gruba ayrilan
120 cocuk dahil edilmistir. Bu arastirmada, modifiye
dental anksiyete skalas1 ve Wong Baker yiiz agri orani
skalasi kullanilarak agr1 ve anksiyete diizeyleri ile tii-
kiiriik kortizol seviyeleri degerlendirilmistir. SG uy-
gulanan hastalarin agri, anksiyete ve tiikiiriik kortizol
seviyelerinde azalma gozlenmistir.

Dental Anksiyetede SG Uygulamalari

Anksiyete; strese karsi olarak olusan, tehlike
aninda eyleme ge¢cmeyi saglayan yasamsal bir duygu-
dur. Dental anksiyete, genis popiilasyonlari etkileyen
ve hemen hemen her bireyde karsilasilabilen bir
problemdir. Modern dis hekimligindeki tiim teknolo-
jik uygulamalara ragmen bireylerde hala korku ve
kayg1 reaksiyonlari gelisebilmektedir. Bir¢cok hasta
dental anksiyete sebebiyle dis tedavisi yaptirmaktan
kacinmaktadir. Tiirkiye’de yapilan arastirmalarda
dental anksiyete oraninin %21,5-23,5 gibi yiiksek
degerlere ulastig1 goriillmektedir.1?
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Dis hekimine gelen hastalarda 6zellikle ¢cocuk has-
talarda eger farkh sistemik ve psikolojik hastaliklar
da bulunuyorsa, bu hastalarin dental islemleri ol-
dukc¢a zordur. Bunun nedeni hastalarin, dis hekimin-
den 6nce bir cok defa farkli doktorlarla ve medikal is-
lemlerle karsilasmis olmalar1 ve dental tedavilere is-
teksizlikleridir. Bu nedenle bu hastalarda saglikli has-
talara oranla daha fazla anksiyete gozlenebilmekte-
dir.18

Lokal anestezi ile yapilan analjezi, bu endise ve
korkuyu ortadan kaldirmak icin tek basina yetersiz
kalmaktadir.l® Sedasyon; propofol veya benzer bir
ajanla intravendz anestezi veya nitroz oksitle inhalas-
yon anestezisini iceren, tedaviden asir1 derecede en-
dise duyan veya korkan, dental fobisi olan hastalar
icin siklikla kullanilmaktadir. 20

Raghav ve ark.?! dis hekimligi prosediirlerinden
kagindigini ve anksiyete yasadigini bildiren 18-50 yas
grubu 30 yetiskin hastayi calismaya dahil etmislerdir.
SG uyguladiklar hastalar1 sadece bilgilendirme bro-
siirleri verilen hastalarla karsilastirmiglardir. Arastir-
macilar, 6 aylik takip sonuclarina dayanarak, SG uy-
gulamasinin dental fobisi olan hastalar i¢in olasi1 bir
alternatif tedavi saglayabilecegi sonucuna varmislar-
dir.

Cocuk Dis Hekimliginde SG kullanimi

Agr1 duygusu, cocuklarda dis kaygis1 gelistirmede
kritik faktorlerden biri olarak kabul edilir. Tedavi si-
rasinda yetersiz analjeziye bagh agri, hastalarin dis
tedavisinden kaginmasina veya dis tedavisini ertele-
mesine neden olabilir. Cocuklarda dis tedavisi sira-
sinda agr1 kontroliinli saglamak; cocugun is birligini
en Ust dizeye c¢ikartacak ve boylelikle iyi bir dis he-
kimi-hasta iliskisi saglanmasi miimkiin olabilecektir.
SG kullanilarak yapilan dikkat dagitma, davranis yo-
netimine yardimci olmay1 amaglayan saglik alaninda
yeni bir yéntemdir. Ozellikle gen¢ hastalarda olumsuz
davranislar1 tetikleyebilecek dis uyaranlar1 engelle-
yen suriikleyici bir sanal deneyim avantaji sunar.22
Farmakolojik yontemlerin (topikal anestezik ajan gibi)
farmakolojik olmayan yontemlerle (dikkat dagitma
yontemleri gibi) birlikte kullanilmasi, dental anestezi
sirasinda igne giris agrisini ve ¢cocuklarda anksiyeteyi
azaltmada en iyi yontem olarak kabul edilmektedir.23

Anup Panda?¢ yaptig1 calismada; alt siit az1 disle-
rine pulpa tedavisi yapilacak, yaslar: 6 ile 8 arasinda
degisen 30 pediatrik hastada, deney ve kontrol grubu
olusturmustur. Deney grubundaki ¢ocuklara, alt alve-
olar sinir blogunun uygulanmasi ve pulpa tedavisi si-
rasinda bir SG videosu izletmistir. SG videosu izleyen
cocuklarin nabiz hizinda énemli bir diistlis saptayarak,
cocuklarda kayginin azaldigini ve daha az agr1 hisset-
tigi belirtilmistir.

Al-Halabi ve ark.25 6-10 yas arasindaki 102 cocuk
hastada, mandibular dental anestezi sirasinda farma-
kolojik ve farmakolojik olmayan yontemleri bir arada
uygulamiglardir. Hastanin anestezi esnasindaki ra-
hatsizligini1 degerlendirmek icin "Yiiz, Bacaklar, Hare-
ket, Aglama, Teselli Edilebilirlik" (FLACC) agr1 dl¢egini
kullanmislardir. SG uygulamasi kullanilan hastalarda
yapilan sinir blogu sirasinda dental anksiyete ve agri-
nin hafifledigi bulunmustur. Calismanin sonuglarina
gore, 8-10 yas arasindaki hastalarin daha kiiciik has-
talara gore daha kabul edilebilir sonuglar elde ettigi
gorulmiistir.

Longkuan ve ark.26 4-8 yas grubundaki 120 hasta-
nin ¢iirtik tedavisi, siit dislerinin ¢ekimi ve kok kanal
tedavisi islemlerini SG uygulamasi kullanarak ve
kontrol grubunda anlat-goster-uygula davranis yon-
lendirme yontemini kullanarak karsilastirma yapmis-
lardir. Cocuklarin baslangi¢ anksiyetesini, cocuklarda
dental anksiyete tarama olgegi (CFSS-DS) ile deger-
lendirmislerdir. Dis tedavisi 6ncesinde, sirasinda ve
sonrasinda her 2 grup arasinda kalp atim hiz1 ve peri-
ferik kapiller oksijen satiirasyondaki degisiklikleri
Ol¢miislerdir. Tedaviden 6nce ve sonra her 2 grubun
anksiyete skoru izlenmis ve SG grubunun anksiyete
skorunun daha fazla azalmis oldugunu, ¢ocuklarin
uyum skorunun artmis oldugunu bildirmislerdir.

Shetty?? SG ile dikkat dagitmanin kisa invaziv dis
tedavileri uygulanan 5-8 yas arasi ¢ocuklarda basaril
bir davranis yonlendirme yontemi olarak kullanilabi-
lecegini gdzlemlemistir.

Cocuklarda kaygi giderilmeden dental tedaviler
gerceklestirildiginde, dis bakiminin kalitesi bozul-
makla kalmaz, ayn1 zamanda gelecekte dis hekimligi
tedavileriyle ilgili kararlarin lizerinde istenmeyen bir
etki meydana getirebilir. Bu nedenle, dis saglig1 pro-
fesyonellerinin, dental kaygisi olan ¢ocuklar1 erken
yasta tespit edebilmeleri ve uygun davranis yonetimi
tekniklerini uygulayabilmeleri gelecek icin de biiyiik
Onem tasimaktadir.28
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SG uygulamasinin bir¢ok avantaji olmasina rag-
men bazi dezavantajlar1 da bildirilmistir. Bunlar ara-
sinda cocugun ylziine biiytik bir sanal gerceklik
gozliigi takmak, cocukta kaygi ve endiseyi artirabil-
mektedir. Basa takilan bu biiyiik ekranlarin supin po-
zisyonundayken cocukta rahatsizliga yol acabilecegi
gorilmiistiir. Dis tedavisi sirasinda hastanin basini
sabit tutmasi gerektigi icin tam daldirmanin yapila-
mamasi ve SG’'nin kinestetik y6nii nedeniyle dis teda-
vileri sirasinda kullanilmasinin uygun olmadigini
gosteren ¢alismalar da mevcuttur.2?

Ag1z Dis ve Cene Cerrahisi Alaninda SG Kulla-
nimi

Dis ¢ekimi; kan basinci (KB) ve kalp atis hizinin
(KAH) ytlikselmesine yol acan dental anksiyete ve ag-
rinin en yaygin nedenlerinden biridir. Bu etkiler hi-
pertansiyonu olan hastalarda hayati tehdit eden kaza-
lara neden olabilir. Bu nedenle, bu hastalarin agr ve
anksiyete yonetimi zorunludur. Qin ve ark.3° kont-
rolli hipertansiyonu olan ve dis ¢ekimi gereken 96
uygun hastayi, anksiyete derecesi ve cinsiyete gore ta-
bakali randomizasyonla SG veya standart bakim gru-
buna randomize etmislerdir. Hastalarin KB ve KAH
degerlerini dinamik olarak izlemislerdir. Sonu¢ ola-
rak, SG tekniginin ortalama KB ve KAH yiikselmesini
onemli 6lctide azalttigini géstermislerdir.

Dental implantolojide, dental implantlarin en uy-
gun sekilde yerlestirilmesi, fonksiyonel ve estetik ge-
reksinimleri karsilamak i¢in énemlidir. SG teknoloji-
leri kullanilarak dental implantlarin 3B sanal ortamda
planlanmasi mimkindiir. Boylelikle bircok cerrahi
komplikasyon, dikkatli operasyon planlamasi ve ana-
tomik 6zelliklerin ameliyat 6ncesi degerlendirilme-
siyle onlenebilir. SG'deki etkilesim genellikle dogru-
dan el kumandalari ile yapilir. Goriinti farkh acilar-
dan cevrilebilir, dondiiriilebilir ve 6l¢eklendirilebilir.
Implantlar, SG kontrolérii kullanilarak planlanan ko-
numlarina tasinir. Boylelikle implant yerlestirilirken
bir¢ok a¢idan goriintii saglanip daha kontrollii yerles-
tirilme yapilabilir. 31

Rantamaa ve ark.32SG ortaminda dental implantlar
yerlestirilirken diigmelere basarak islem yapmak ye-
rine sesli komutlarin kullanilmasini degerlendirmis-
tir. Bu ¢alismanin sonucuna gore sesli komutlar mod
degisimi i¢in kullanish ve dogru bulunmustur. Sesli
kullanilmasi, kullanicilarin

komutlarin meniiye

bakmadan dikkatlerini islem {izerinde tutmalarim
saglamaktadir.

Mladenovic ve ark.33 yaptiklari calismada, 20 yas
iistii 74 hastanin Pell ve Gregory siniflandirmasina
gore 1. ve 2. pozisyonda, B veya C sinifi gémiilii man-
dibular ii¢ciincii molar dislerin cerrahi ¢ekimini deger-
lendirilmislerdir. SG goézliikleri kullanilarak gergek-
lestirilen prosediir sirasinda, katilimcilarda anestezi
uygulamasi ve tciincii molar disin cerrahi ¢ekimi si-
rasinda 6nemli 6l¢lide daha diistik agr1 degerleri kay-
detmislerdir. SG g6zligi kullanildiginda, katilimcilar
islem Oncesinde ve islem sirasinda O6nemli Olgiide
daha diisiik kalp atis hiz1 degerleri sergilemistir.

Cerrahi simtilatorler, karmasik kraniyofasiyal cer-
rahi prosediirler i¢in ileri egitim ve Bilateral Sagittal
Split Osteotomi (BSSO) gerceklestirmek i¢in objektif
beceri degerlendirmesi saglamaya yardimci olan
glclu araglardir. BSSO simiilasyonundaki en 6nemli
adimlardan biri, cerrahlarin yiiksek dogrulukta gorsel
ve dokunsal ipuclarina giivendigi ¢enenin belirli bir
bolgesinde mandibulay1 dogru bir sekilde kesmektir.
Bu yontemle gercek zamanl sanal cerrahi simiilas-
yonu icin uygun olan yiliksek dogrulukta dokunsal
geri bildirim saglarken, diisiik hesaplama maliyetli
kesmeye izin vermektedir.34

Qu ve ark.35 hemifasiyal mikrozomisi olan 20 has-
tada mandibular osteotomi hattin1 tanimlamak ve
ag1z ici distraktdor konumlandirmasina yardimc ol-
mak amaciyla distraksiyon osteogenezi icin bir SG sis-
temi kullanmislardir. Bu ¢alismanin sonucunda SG
sistemi, cerrahi uygulanan hemifasiyal mikrozomili
hastalarda agiz i¢i distraktorlerin hassas konumlandi-
rilmasi icin yardimci oldugunu bildirmislerdir.

SG kullaniminin, oral ve maksillofasiyal cerrahide,
cerrahi uygulama ve egitime katkida bulundugu bildi-
rilmistir. Scolozzi ve ark.36 yaptiklar1 calismada, spe-
sifik bir mikroskop tabanlh SG sistemi kullanarak 42
yasindaki bir kadinda, lakrimal bezin tekrarlayan ple-
omorfik adenomunu basarili bir sekilde c¢ikarttikla-
rin1 bildirmislerdir.

Zinser ve ark.37 SG teknolojisine sahip interaktif bir
gorunti kilavuzlu gorsellestirme ile desteklenen or-
tognatik cerrahi navigasyonu kullanan bilgisayar des-
tekli bir protokol tanitmistir. Amaglari, in vivo bir or-
tamda dogrulugu ve cok yonliligiin analizini deger-
lendirmektir. Sunulan SG teknolojisinin, geleneksel
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2B ortognatik cerrahi uygulamalarina alternatif bir
yaklasim sunabilecek maksiller konumlandirmay1
miimkin kildigini bildirmislerdir.

Periodontoloji Alaninda SG Kullanimi

Ag1z boslugundaki disleri korumak icin diizenli pe-
riodontal bakim gereklidir. Ancak, ne yazik ki bircok
kisi agr1 ve/veya anksiyete korkusu nedeniyle dis ba-
kimi prosediirlerinden kaginmakta veya ertelemekte-
dir. Dis tas1 temizligi ve kok ylizeyi diizlestirmesi
(KYD) sirasinda bir dikkat dagitma teknigi olarak kul-
lanilan siirtikleyici SG, saglik sonuglarim iyilestir-
mede olumlu katkilar saglayabilir.38

Sabha ve ark.39 18 yas ve lizerinde sistemik hasta-
ig1 olmayan, 50 generalize kronik periodontitis has-
talarinin, herhangi bir anestezik kullanilmadan ¢ene-
nin bir yarisinda supra ve subgingival ultrasonik dis
tasi temizligi uygularken SG kullandirmis, diger yari-
sinda ise kullandirmamistir. SG kullanilmayan sean-
sin SG kullanilan seansa gore daha rahatsiz edici ola-
rak bulundugunu bildirmislerdir. Katilimcilar, SG kul-
landiktan sonra sistolik kan basincinda, SG kullanil-
madan tedavi edildikten sonraki sistolik kan basin-
cina kiyasla 6nemli 6l¢tide diisiis yasamistir.

Furman ve ark.#0 periodontal tedavi boyunca 38
hastanin kalp atis hizi ve kan basincini dijital bir kan
basinci monitéri ve nabiz oksimetresi kullanilarak
6lgmiislerdir. Gorsel analog dl¢egini, agri puanlamasi
icin kullanmislardir. 38 hastanin KYD seansi sonunda
SG ile tedavi olanlarin, kontrol grubuna goére KAH ve
sistolik kan basincinda diisiis oldugunu raporlamis-
lardir.

Estetik Dis Hekimliginde SG Kullanimi

Dis hekimliginde giiliis tasarimi dis hekimi, labora-
tuvar ve hasta arasindaki iletisim i¢cin gerekli olan titiz
ve ayrintili metodolojiler kullanilarak gerceklestirilir.
Christian Coachman tarafindan gelistirilen "Digital
Smile Design” (DSD) gibi cesitli protokoller daha 6nce
onerilmistir.+1

Fotograf ve sunum yazilimi kullanan bu resim ta-
banli strateji (PBS), hastanin gelecekteki giiliimseme-
sinin tahmini bir gériintimiinii sunar ve tedavi planla-
masini ve hastayla iletisimi kolaylastirir. Hastanin de-
neyimini ve hasta-hekim iletisimini iyilestirmek i¢in
klinik protokollerin yani sira video analizi veya 3B
ylz konsepti Onerilmistir. Bu araglar, hastalar icin

konusma, giilme esnasindaki yiiz hareketlerini objek-
tif olarak degerlendirebilen ek ayrintilar saglamis-
tir.42 Ancak, tiim bu 6zelliklerin hem klinisyenin ¢a-
lisma ortamina hem de laboratuvara entegre edilmesi
karmasiktir ve 6nemli miktarda zaman, enerji ve ma-
liyet gerektirmektedir.43

Dis Hekimligi Egitiminde SG Kullanimi

Dis hekimligi preklinik egitiminde, dis hekimligi
ekipmanlarini tanimak, yeterli el becerisi ile kullana-
bilmek ve tedavi stlirecini yonetebilmeyi 6gretmek he-
deflenmektedir. Psikomotor beceri, 6grencileri hasta
bakimina yoénlendirme yapmadan once, ilk olarak
preklinik laboratuvarlarinda o6gretilir.#4 SG tabanh
egitim araglar1 son zamanlarda dis hekimligi egiti-
mine girmistir. Bu tlr egitim araclari, gercek bir etki-
lesim duygusuna yakin 3B 6grenme ortamlari saglar,
boylece dis hekimligi 6grencilerinin klinik deneyimini
gelistirir. SG ortami, 3B dogas1 nedeniyle 6grencilerin
ag1z ici anatomik yapilari ayirt etmelerine olanak sag-
lar.4s

Dental anatomi, anatominin ¢alisma alanlarindan
biri olup insanlarda dis yapilarini inceler. Dislerin ge-
lisimi, goriiniisii ve siiflandirilmasi bu ¢alisma alam
icerisine girer. Dis olusumu dogumdan 6nce bagslar ve
dislerin dogal morfolojisi o siralarda belirginlesir. Dis
anatomisi ayni zamanda taksonomik bir bilimdir. Dis
hekimligi egitiminde dental anatomi klinik fotograf-
lardan, sematik cizimlerin sunuldugu ders kitaplarin-
dan calisiimaktadir. Bu ¢alisma siirecinin pasif bir 6g-
renme siireci oldugu diisiiniilmektedir. Gelisen tekno-
lojiile 6grencilere interaktif bir veri seti saglamak icin
3B Dis Atlasi (eHu- man, Fremont, CA, ABD) gibi yazi-
lim programlan iiretilmistir. Ogrenciler birden fazla
dis anatomisi tiirii arasindan se¢im yapabilir ve bun-
lar1 farkli yonlerden inceleyebilirler. Boylece 06g-
renme siireci aktif hale gelir.#6 Dental anatominin bil-
gisayar destekli 6greniminin (BDO) geleneksel ders-
lere esdeger sonuglar verdigi ve hem dis hekimligi 6g-
rencileri hem de 6gretim ftyeleri icin bir¢cok alanda
fayda sagladigi bilinmektedir.#” Kisisel bilgisayar-
larda ¢alisan BDO programlarinin yani sira, SG sunan
daha sofistike uygulamalar bazi tiniversitelerde miif-
redata entegre edilmeye baslanmistir. Her ne kadar
tiim tedavi senaryolarinin simiile edilebildigi 3B gor-
sellestirilmis modeller dis hekimligi egitiminde kulla-
nima girse de ekipman ve simiilasyon gelistirmek pa-
halidir.48
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SG simiilasyonunda 6grenci, simiilasyonu her-
hangi bir asamada duraklatabilir, gézden gecirebilir,
rehberlik isteyebilir. Bir egitim araci olarak SG simii-
lasyonu, restoratif dis hekimligi, bas ve boyun anato-
misi, dental anatomi konularinda basariyla kullanil-
mis ve 0grencilerin bilgi ve klinik becerilerini 6nemli
Olclide gelistirmistir.4° Reymus ve ark.>° dis hekimligi
ogrencilerinin SG kullanarak kok kanal anatomisinin
O6grenimine yonelik olumlu tutumlarini ortaya koy-
mustur. Kok kanali anatomisinin daha iyi anlasilmasi
acisindan, 6grencilerin konik 1s1nl bilgisayarl tomog-
rafi (CBCT) veya SG'yi periapikal radyografiye tercih
ettiklerini ortaya koymustur.

Zafar ve ark.5! SG kullaniminin lokal anestezi uygu-
lamasinin egitiminde 6grenciler tarafindan kemik te-
masl hissini alamamalar1 sebebiyle yardima bir egi-
tim araci olarak kullanilabilecegini, ancak fantom kafa
modelinin yerini alamayacagini bildirmektedirler.

SONUC

Hizla gelisen teknolojinin saglik alaninda kullanim
bulmas1 hem tedavi edici hizmetlerin kolaylagmasi
hem de hastalarin medikal ve dental tedavilere daha
uyumlu yaklasmalarina olanak saglamasi acisindan
oldukg¢a 6nemlidir. SG uygulamalarinin saghgin pek
¢ok alaninda oldugu gibi dis hekimligi alaninda da
kendisine yeni alanlar bulacagi asikardir.

ETiK KURUL ONAYI

Bu calismada insanlardan ya da hayvanlardan
elde edilen kaynaklar kullanilmadigindan etik kurul
onay1 alinmamuistir.

FiNANSAL DESTEK

Bu calisma i¢in herhangi bir kurum veya kurulus-
tan finansal destek alinmamuistir.

CIKAR CATISMASI

Bu ¢alismada herhangi bir ¢ikar ¢atismasi bulun-
mamaktadir.
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ABSTRACT

Coffin-Siris Syndrome (CSS) is a rare genetic disease with delayed growth, congenital anomalies, abnormal facial features, and mental
retardation. Hypoplasia of the 5th fingers or nail agenesis, hirsutism, coarse facial appearance, thick eyebrows, wide lips and nose, dento-
facial anomalies, and delayed eruption of teeth are clinically distinctive features. Specific findings and multidisciplinary approaches are
important for dental treatments. This case report includes the clinical, oral findings, and dental treatments of the patient with CSS. A 15.5-
year-old female patient consulted our clinic with the complaint of tooth sensitivity and missing teeth. The patient's family was informed
that the patient has CSS. In clinical examination, coarse face, mental retardation, hypoplastic 5th fingers, wide mouth, and lips, sparse hair,
and hirsutism, in the oral examination, poor oral hygiene, dental caries, delayed dentition, lack of upper permanent first incisor, gingival
hyperplasia, gingivitis, and hypoplasia were seen. Panoramic radiography and tomography revealed that the upper permanent incisor and
supernumerary canine teeth were impacted. Under general anesthesia, dental scaling, fillings were made, impacted permanent incisors,
canine, and lower left third molars were extracted. After general anesthesia, fluoride application and a fiber-supported Maryland bridge
designed from the patient's teeth were applied to the anterior region. Regular controls of the patient continue. After the growth and deve-
lopment, the oral surgery department will be consulted for implant application. In dentistry, preventive applications, oral hygiene moti-
vation, pharmacological and non-pharmacological treatments are important for CSS patients. After consultation with relevant depart-
ments, multidisciplinary approaches and appropriate treatments increase the quality of life.
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ABSTRACT

Coffin Siris Sendromu (CSS), biiyiime ve gelisim geriligi, coklu konjenital anomaliler, anormal yiiz 6zellikleri, mental retardasyonla karak-
terize nadir goriilen genetik bir hastaliktir. 5. parmaklarin hipoplazisi veya tirnak agenezi, hirsutizm, kaba yiiz gériintimd, kalin kas, genis
dudak ve burun, dentofasiyal anomaliler, dislerde siirme gecikmeleri klinik olarak ayirt edici 6zellikler arasindadir. Bu hastalarda spesifik
klinik bulgularin bilinmesi, multidisipliner yaklasim, dental tedaviler agisindan 6nemlidir. Bu vaka raporu, CSS’li hastanin klinik bulgulari,
agiz bulgular1 ve dental tedavilerini icermektedir. 15,5 yasinda kiz hasta, klinigimize disinde hassasiyet ve dis eksikligi sikayetiyle
basvurdu. Ailesinden alinan anamnezde hastanin CSS’ye sahip oldugu bildirildi. Klinik muayenede CSS bulgularini destekler nitelikte kaba
yliz goriinimii, mental retardasyon, 5. parmaklarda hipoplazi, genis agiz ve dudaklar, seyrek saglar ve hirsutizm, agiz i¢ci muayenede ise
kotl agiz hijyeni, dis ¢iiriikleri, ge¢ dislenme, list sag daimi 1. keser dis eksikligi, gingival hiperplazi, gingivitis ve hipoplaziler goriildii.
Panaromik radyogrofi ve tomografiden iist daimi keser ve siiperniimerer kanin disin gémiilii oldugu tespit edildi. Genel anestezi altinda
dis tas1 temizligi, ¢lirtik dislerin dolgusu, gomiilii olan daimi keser, kanin ve alt sol 3. molar disin cerrahi ¢cekimi yapildi. Genel anestezi
sonrasinda flor uygulamasi ve 6n bdlge i¢in hastanin kendi disinden tasarlanan fiber destekli Maryland kdprii uygulamasi yapildi. Has-
tanin diizenli kontrolleri devam etmektedir. Biiylime ve gelisim tamamlandiktan sonra implant uygulamasi i¢in cerrahi bélimiiyle
konsiiltasyon yapilacaktir. Dis hekimliginde CSS gibi sendromlu hastalarda koruyucu uygulamalar, oral hijyen motivasyonu, farmakolojik
ve non-farmakolojik yontemlerle tedaviler 6nemlidir. Multidisipliner yaklasim ve ilgili béliimlerle konsiiltasyon sonrasinda yapilan uygun
tedavilerle hastalarin yasam kalitesini arttirmak miimkiindiir.
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Dental Treatment Approach in an Adolescent Patient With Coffin-Siris Syndrome

INTRODUCTION

Coffin-Siris syndrome (CSS; OMIM: # 135900) is
a syndrome first described by Coffin G. and Siris E.
1 (1970) in a case report of 3 girls with common
malformations.In the literature, it has also been de-
fined as Dwarfism-Onychodysplasia, Fifth Finger
and Nail Hypoplasia with Mental Retardation,
Short Length-Onychodysplasia, and most com-
monly the Fifth Finger Syndrome.!-3 CSS is also a
rare multisystem genetic disease characterized by
abnormal facial features, organ anomalies, mental
retardation, and multiple malformations.45 To date,
approximately 200 individuals with CSS supported
by molecular tests have been reported in the liter-
ature.¢ It is more common in women than men.3

Growth is typically ordinary in the prenatal pe-
riod, and individuals with CSS may not show any
specific signs or symptoms at birth. In these indi-
viduals, the first symptoms appear, usually during
infancy. Delayed growth-development patterns,
walking, feeding, and sucking problems are exhib-
ited in infancy.57 Aplasia or hypoplasia of the distal
phalanx or nails of the fifth and other fingers, men-
tal retardation, speech difficulties, delayed growth-
development, hypotonia, joint laxity, short stature,
epilepsy, ophthalmologic, cardiac and genitouri-
nary system problems, hearing impairment, crani-
ofacial problems (microcephaly, coarse facial fea-
tures, wide mouth and nose, macroglossia, flat na-
sal bridge, cleft lip, and palate) ectodermal prob-
lems (hirsutism, hypertrichosis, sparse hair, dental
anomalies) are among the characteristic features
associated with the CSS.38-10

The molecular etiology of CSS was first de-
scribed in 2012.6 CSS is a disease associated with
mutations in genes encoding subunits of the
BRG1/BRM-associated factor (BAF) chromatin-re-
modeling complex.!l This gene group includes
ARID1A, ARID1B, SMARCA4, SMARCB1, SMARCE1],
SO0X11, PHF6, and DPF2, and heterozygous patho-
genic variants in genes have been reported to cause
CSS.9 These genes also play a role in Nicolaides Bar-
aitser syndrome and non-syndromic intellectual
disability, which overlaps with CSS in terms of clin-
ical features.? It has been reported that deletions in
the ARID1B gene mostly cause the formation of
CSS.91213 There is no evidence of X-linked

dominant, sex-related, or mitochondrial inher-
itance. It is inherited as autosomal dominant or re-
cessive.l4

Pediatric dentistry is responsible for the oral
health of not only pediatric patients but also pa-
tients with syndromes and disabilities that require
special care. There are not enough studies in the lit-
erature related to the specific oral findings, dental
approach, and treatment management of patients
with CSS. Preventive applications and dental treat-
ments are substantial in patients with CSS due to
the prevalence of systemic diseases such as cardio-
vascular diseases and the drugs used by these pa-
tients. Knowing the specific clinical findings seen in
CSS, directing the patient to the relevant depart-
ments, and a multidisciplinary approach are crucial
in terms of improving the health and quality of life
of such patients. This case report includes the clin-
ical and oral findings and dental treatments of the
patient with CSS.

CASE REPORT

A 15-year-old female patient applied to the
Health Sciences University Department of Pediatric
Dentistry, with complaints of missing upper right
first incisor and sensitivity in the lower left first
molar tooth. In the anamnesis taken by the family,
it was stated that the patient had CSS. The patient
was born with a low birth weight (2kg). She was re-
ferred to a genetic counseling center due to postna-
tal developmental delay as a result of receiving
medical support as she could not walk or talk until
the age of 2.5 years. As a result of genetic counsel-
ing, the patient was diagnosed with CSS at the age
of 2.5. It was learned that there was no individual
with a similar syndrome in the family, and the
mother gave birth to the patient at the age of 40.
The patient has multisystemic diseases such as ep-
ilepsy, recurrent seizures, upper respiratory tract
infection, Fallot tetralogy, central serous retinopa-
thy, hypotonia, eczema, and moderate mental re-
tardation. The patient is under the control of the
departments of internal medicine, neurology, oph-
thalmology, dermatology, orthopedics, and cardiol-
ogy. The patient does not use any medication. On
physical clinical examination, hypoplasia of the fin-
gers and toes, which is the most prominent feature
of CSS syndrome, and nail aplasia of the fifth toe
was observed (Figure 1).
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Figure 1: Hypoplasia of the fingers and toes; A) Hypoplasia

of the fingers; B) Hypoplasia of the toes, and nail aplasia of the
fifth toe

Craniofacial examination revealed she has
brachycephaly, sparse hair, thick eyebrows and
prominent eyelashes, broad nose, wide philtrum
and mouth, flat nasal arch, coarse facial appearance,
and skeletal class 3 closure (Figure 2).

Figure 2: Craniofacial appearance; A) Coarse facial appear-
ance; B) Sparse hair, skeletal class 3 malocclusion

R
NS l(..:'.\k.‘ L .

In the intraoral examination, gingival hyper-
plasia in the maxillary posterior molar region, poor
oral hygiene, calculus, and plaque accumulation,
gingivitis, macroglossia, delayed eruption in per-
manent second molars, the persistent primary sec-
ond molar, white spot lesions in upper and lower
anterior incisors, missing upper right first incisor
tooth and caries of the upper left second incisor,
lower left first molar, second premolar, lower right
second molar and third molar, hypomineralization
of upper right first molar and upper left second mo-
lar was detected (Figure 3 A, B). Panoramic radiog-
raphy showed two radiopaque formations im-
pacted in the upper right first incisor region, dentin
caries in the lower left first molar and second pre-
molar teeth, and enamel caries in the other teeth
(Figure 3 C). As a result of computerized tomogra-
phy (CT) from the maxilla to detect radiopaque for-
mations and clarify their localization, it was deter-
mined that the radiopaque formations in the upper
right firstincisor region were supernumerary teeth
and permanent first incisor (Figure 3 D).

Figure 3: Intraoral and radiographic findings; A) Macroglossia, gingivitis, caries; B) Hyperplasia in the maxillary molar region;

C) Initial panoramic image; D) CT image

As a result of the consultation with the ortho-
dontics and oral surgery department, a treatment
plan was devised. According to the treatment plan;
restoration of decayed teeth was planned to allevi-
ate the patient's pain, prevent sensitivity, and in-
hibit the progression of cavities. To prevent

potential cystic formations in the frontal region
and mitigate the risk of impacted supernumerary
and impacted permanent first incisor penetrating
from the buccal side to the intraoral region, deci-
sions were made to extract them. The extraction of

the persistent primary second molar was
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determined due to its hindrance of the eruption of
the underlying premolar tooth. Additionally, the
extraction of the lower left third molar was decided
due to its eruptive position leading to the risk of re-
sorption of the second molar and the potential for
cavity formation. For the following appointments,
atemporary Maryland bridge application to the up-
per right permanent first incisor region was
planned to restore the patient's aesthetic appear-
ance due to missing teeth. Furthermore, fluoride
application was scheduled for the general reminer-
alization of hypoplastic teeth, white spots, and to
prevent dental caries. Then informed consent was
obtained from the family. Since the patient was
non-cooperative, treatment under general anes-
thesia was considered. As a treatment, after scaling
and polishing (IMICRYL® Imiprint Capsule Polish-
ing Paste, Turkey), the lower left second premolar
and first molar teeth with dentine caries were re-
moved and restored with the glass ionomer liner
(VOCO® Ionofil Molar, Germany) and composite
filling (3M® Filtek Ultimate Universal Restorative,
USA). Additionally, the composite filling was ap-
plied to the upper left second incisor, the lower
right second molar, and third molar teeth, and glass
ionomer liner was applied to the hypomineralized
upper right first molar and upper left second molar
teeth to prevent sensitivity and provide remineral-
ization. After cleaning the perioral area with 10%
povidone-iodine before the extraction procedures,
local anesthesia was applied to the extraction areas
with mepivacaine (SAFECAINE®, Turkey). The ex-
traction of the upper right persistent primary sec-
ond molar, impacted supernumerary teeth, and the
lower left third molar was surgically performed.

After general anesthesia, maxillary teeth im-
pression was taken for the Maryland bridge and
fluoride varnish (IMICRYL® Polimo Fluoride Var-
nish, Turkey) was applied for white spot lesions.
Oral hygiene education was given to the family and
the patient. A 0.12% chlorhexidine mouthwash
(KLOROBEN®, Turkey) was prescribed for home
application. The Maryland bridge was designed us-
ing the patient's impacted permanent incisor. The
root and crown part of the tooth was separated
with an aerator and firstly shaped on the plaster
model so as to adaptation of the crown part to the
missing area and to provide ideal contact with the
adjacent teeth (Figure 4 A). Since the patient will
use the Maryland bridge temporarily, no reduction
in the size of the adjacent teeth was made and no
sockets were opened for the adjacent teeth to sup-
port the bridge. The shaped incisor crown was de-
signed to receive support from adjacent teeth with
a horizontally adapted fiber post (3M® Relyx Fiber
Post, USA) to its palatal side (Fig. 4 B). The follow-
ing appointment, acid-bond were applied to adja-
cent teeth and fiber post, the connection between
the teeth and the post was provided with the flow-
able composite (3M® Filtek Ultimate Flowable,
USA). After checking the occlusal contact, the Mar-
yland bridge application was completed, and a pan-
oramic x-ray was taken after the treatment (Figure
4 C, D). The patient is still being followed up. The
patient will use a Maryland bridge until osseous
and dental growth development is completed, and
then an evaluation for implant application will be
made with the oral surgery department.

Figure 4: Post-treatment Maryland bridge application; A) Maryland bridge application; B) Palatal view of the Maryland bridge;

C) Intraoral view; D) Post-operative panoramic image
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DISCUSSION

CSS is a rare, autosomal inherited, multisys-
temic disease caused by mutations in genes encod-
ing components of the BRG-1-related factor (BAF)
complex.6 It is a clinically difficult syndrome to di-
agnose because there is a great deal of phenotype
variability in CSS and most of the features seen in
patients are not specific to the syndrome. Criteria
specific to this syndrome have been proposed to
help clarify the clinical diagnosis.1* Growth and de-
velopmental delay, hirsutism, coarse facial appear-
ance, fifth finger hypoplasia, or nail agenesis are
the most common findings.15 Our patient also had
the findings mentioned above in the hand and face
region.

CSS is classified into types A and B based on var-
ious clinical findings that vary with the type of gene
in which the mutation occurs.1214 Schrier's classifi-
cation based on clinical findings, Type A and B dis-
tinction is made according to eyebrow and lip
thickness, thick eyebrows and lips are classified as
type A/classic CSS and thin eyebrows and lips are
classified as type B/variant CSS.14 In our case, our
patient has Type A CSS because she has thick eye-
brows and lips.

Cardiac defects (ventricular septal defects, atrial
septal defects), genital anomalies (cryptorchidism,
hypospadias, and absence of uterus), renal anoma-
lies (fused or small kidneys), and multisystemic
problems such as inguinal or umbilical hernias, re-
current infections are seen in patients with CSS.15.16
The most common organ-related problems are
congenital heart defects (46%).2 In such patients,
consultation with the relevant departments and, if
necessary, antibiotic prophylaxis before treatment
depending on the type of procedure is recom-
mended to reduce the risk of bacteremia.1?.18 Since
our patient had epilepsy and Fallot tetralogy, con-
sultation was obtained with the relevant depart-
ments. Especially, due to the presence of Fallot te-
tralogy in our patient, following consultation with
the cardiology department, it has been deemed ap-
propriate to administer antibiotic prophylaxis be-
fore general anesthesia and to use a local anes-
thetic solution without vasoconstrictor/adrenaline
for tooth extractions. Therefore, mepivacaine has
been preferred as the local anesthetic solution.

Being aware of the facial and oral findings of pa-
tients with CSS is important for the right treatment
in terms of dentistry and referral to the relevant
departments. According to the literature coarse fa-
cial appearance, sparse hair, thick eyebrows, bushy
eyelashes, large-wide nose and lips, flat nasal
bridge, thin vermilion in the upper lip, thick vermil-
ion in the lower lip, cleft palate, microcephaly, ab-
normal ears, short/long philtrum are among the
craniofacial findings of patients with CSS. 581920
Our patient had findings other than the cleft palate,
microcephaly, and abnormal ear. The cases which
evaluate the intraoral findings of CSS are limited in
the literature. There are only 2 cases in the litera-
ture, that present dental evaluation and treatment
options. 310 [n the literature, patients with CSS have
an intraorally deep palate, bifid uvula, macro-
glossia, dental anomalies, abnormal gingival hyper-
plasia, late eruption, teeth with large diastema, ir-
regular teeth, hypoplasia of teeth, conical tooth
roots, poor oral hygiene, and periodontal prob-
lems.310,141521 [n our case, in line with the literature,
poor oral hygiene, and calculus, plaque accumula-
tion, gingivitis, caries, macroglossia, gingival hy-
perplasia in the maxillary posterior molars, miss-
ing teeth, hypomineralization, delayed eruption,
and impacted permanent teeth were detected.

Dental treatments in children with syndromes
or disabilities with special care can be performed
with pharmacological (sedation and general anes-
thesia) and non-pharmacological methods (tell-
show-do, positive encouragement, distraction,
voice control, hypnosis, etc.). 22 Since CSS is a mul-
tisystemic syndrome clinically and patients have
vision-hearing problems and varying degrees of
mental retardation, treatments can be performed
with pharmacological and non-pharmacological
techniques.21.23 Especially when non-pharmacolog-
ical techniques will be preferred, communication
with the patient, showing and explaining the pro-
cedures have great importance in point of provid-
ing cooperation. In a case report in the literature,
due to the challenging patient cooperation and the
urgency of treatment in a patient with Coffin-Siris
syndrome protective stabilization involving active
immobilization was implemented. This process in-
cluded restraint by the parents and dental auxiliary.
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Before resorting to protective stabilization, alter-
native behavioral approaches were employed to
reduce movement and resistance and enhance co-
operation during dental care for special-needs pa-
tients. These approaches included distraction,
shaping, modeling, and reinforcement.1%In our case,
dental and surgical treatments were performed un-
der general anesthesia due to the patient's high
anxiety and mental retardation. However, in the
following appointments, fluoride and Mayland
bridge applications were performed using the tell-
show-do technique.

The prevalence of dental caries and periodontal
diseases is higher in children with special needs,
due to reasons such as physical limitations, mental
retardation, lack of cleaning habits, and attitudes of
parents. 324 In the literature, there are findings of
poor oral hygiene, gingivitis, multiple dental caries,
and generalized gingivitis in CSS patients for simi-
lar reasons. 310 Therefore, oral hygiene education is
of paramount importance in such patients. As for
that, the brushing ability of the patient or if the pa-
tient is unable to brush at all, showing the family to
brush teeth and using agents such as chlorhexidine
with gauze, toothbrush, or rinsing method will re-
duce the burden on the oral microbiota.3 Moreover,
applying topical cream containing casein phospho-
peptide amorphous calcium phosphate to the teeth
to prevent caries formation and to support remin-
eralization is among the applications that the pa-
tient and family can do at home. In the clinical set-
ting, fluoride and sealant applications should be
applied as a preventive treatment. Moreover, in
case reports documented in the literature concern-
ing patients with Coffin-Siris syndrome, it is em-
phasized that, particularly in this patient group, the
continuity of a personalized protective program is
crucial. This program focuses on monitoring the
patient's nutrition, oral hygiene, and providing oral
hygiene education to the child and family during
each follow-up session.310 Since our patient had
poor oral hygiene, multiple caries, and gingivitis,
oral hygiene education was given to the patient and
the family. Since the patient was able to brush her
teeth, an appropriate tooth-brushing technique
was shown, and she was asked to use chlorhexidine
athome. Fluoride was applied in the clinical setting

for remineralization of hypoplastic teeth and white
spot lesions and prevention of caries formation. It
was observed that the oral hygiene motivation of
the patient increased in the control appointments.

Tooth missing that occurs congenitally or be-
cause of trauma cause midline shifts and unequal
spaces. This situation creates aesthetic, functional
problems, and low self-confidence, especially in ad-
olescents.25 Implant application in the growth and
development age is still a controversial issue.26 The
biggest concern in implant placement in children
and young patients is tooth and skeletal develop-
ment. Implant position, growth effect on the tooth,
and skeletal growth impose some limitations on
typical implant applications in these patients.2”
Therefore, removable prosthesis or resin-bonded
Maryland bridges are preferred for the rehabilita-
tion of missing teeth.26 As a result of consultation
with the orthodontic clinic, the orthodontic treat-
ment option was eliminated due to the presence of
mental retardation and very low foreign body tol-
erance in our patient. Since the typical findings of
CSS such as delayed growth development and den-
tition were present in our patient, the Maryland
bridge application, designed from the patient's
teeth, was performed as a temporary treatment for
both the functional and aesthetic maintenance of
the anterior missing region. Additionally, in the lit-
erature on reported cases of Coffin-Siris syndrome,
the presence of missing, supernumerary, or im-
pacted teeth, as observed in our case, has not been
documented.

The patient is still being followed up. When the
growth-development and dentition process is com-
pleted, an evaluation will be made for the implant
application with the oral surgery department.

CONCLUSION

CSSis ararely seen syndrome, and there are few
cases of the syndrome specific to dental findings in
the literature. Hence, the dental findings specific to
the syndrome have not been fully clarified. Patients
requiring special care such as CSS are at risk for
dental problems by virtue of physical and mental
limitations compared to healthy people. In these
patients, itis important to know the general clinical
and systemic findings of the syndrome, consult
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with the relevant departments, and determine the
appropriate treatment method accordingly. Oral
hygiene education and preventive applications
constitute the key point in terms of dental health in
these patients, as in every patient.
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